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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa 1Mo XMMHHM Ha ypOBHE OCHOBHOIO O0Iero oOpa3oBaHMs COCTaBlieHA HAa OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM IMPOrpaMMbl OCHOBHOT'O OOIIETO
oOpa3zoBanus, npeactaBieHHbX B @I'OC OO0, a Takxke Ha OCHOBE (pelepaiibHOM pabouelt mporpaMMbl
BOCIIUTAHUA M C YUETOM KOHIEMIMH NPENoAaBaHus yueOHOro npeamMera « XuMus» B 00pa3oBaTeIbHbIX
opranusanusax Poccuiickoit denepanuu.

[Tporpamma 1o XuMuH Ja€T MPEACTABICHHUE O IEJAX, O0IIeH CTpaTerui 00y4YeHus, BOCIIUTAHUS U
pa3BUTHS 00yYarOIIMXCS CPEJICTBAMU yueOHOrO MpeAMETa, YCTAaHABIMBAET 0043aTebHOE MPEIMETHOE
coJlep)KaHue, IpeycMaTpUBaeT paclpeielieHue ero Mo KiaccaMm U CTPYKTYpPHUpPOBAaHHE IO pas3jaenaMm U
TEMaM MpOorpamMMbl IO XUMHH, OIpPEJENseT KOJMYECTBEHHbIE W KAuYeCTBEHHbBIC XapaKTEPUCTHKHU
COJIEp’KaHUsl, PEKOMEHYEMYIO I10CJIEJOBATEIbHOCTh U3YYEHHUS] XUMUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro Ipolecca, BO3PacTHBIX OCOOEHHOCTEH o0ydarommxcs,
ornpezesnseT BO3MOXHOCTU MpeAMETa IJIsl peau3alii TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00ILEro oOpa3oBaHMs, a Takxke TpeOOBaHMUU K
pesyabTaraM OOyueHHs] XMMHUHM Ha YPOBHE LeJNel WM3ydeHHUs MpeaMeTa U OCHOBHBIX BUAOB y4eOHO-
M03HABATEJILHOM J1€ATEIbHOCTH 00YUaIOIIErocs 10 OCBOCHUIO yUeOHOTO COIepKAHMSL.

3HaHME XUMHUHU CIYXXHUT OCHOBOW JiIsi (DOPMHUPOBAHHUS MHPOBO33PEHHSI OOYUaIOLIErocs, €ro
NpEeJCTaBICHUH O MaTepUaJbHOM €IMHCTBE MHpa, BAXKHYIO POJb UrparoT (OopMHpyEeMble XUMHUEH
IIPEJICTABICHUS] O B3aMMOIPEBPAIICHUAX SHEPIrUM U 00 3BOJIOLUHU BELIECTB B MPUPOJE, O IYTAX
pelieHus ra00anbHbIX MPOo0JIEM YCTOMUMBOTO pa3BUTHS YEJIOBEUECTBA — ChIPHEBOW, 3HEPTETUUECKOM,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3/IpaBOOXPAaHEHUSI.

W3ydeHne XuMuu:

CHOCOOCTBYET peajH3allMd BO3MOXKHOCTEH Ui CaMOpa3BUTHUS U (HOPMHUPOBAHHS KyJIbTYPHI
JUYHOCTH, € o0mIel U (yHKITMOHATLHOU TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUpPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH OO0ydarommxcs,
HABBIKOB WX CaMOCTOSITENILHON y4eOHOW AESTeNTbHOCTH, SKCIIEPUMEHTAIBHBIX M HUCCIIENOBATEIBCKUX
YMEHHUH, HeOOXOAMMBIX KaK B TIOBCEAHEBHOM XKHU3HH, TaK U B IPOPECCUOHATILHOMN 1eATEILHOCTH;

3HAKOMHT CO CIIEHU(PHUKONW HAYYHOTO MBIIUICHHS, 3aKJIQABIBAET OCHOBBI LIEJIOCTHOTO B3IJIAJA Ha
€IMHCTBO MPHUPOJABI U YeJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHHHM E€CTECTBEHHO-
HAy4YHOUW IPaMOTHOCTH O0YyUaIOIUXCS;

CHocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYyYHBIM 3HAHHSM, K
IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTMYECKOE 00pa3oBaHHe 00yUaroIIUXCsl.

JlanHbIe HampaBieHUs B 00YUYEHUN XUMHH 00€CTIeUNBAIOTCS CHEIU(BUKON coepKaHusl y4eOHOTo
npeIMeTa, KOTOPBIH SBIIsieTCs MeJarornuyecky aanTUPOBAaHHBIM OTpakKeHHEeM 0a30BOM HAYKU XMMUU Ha
OIpeAEIEHHOM dTane €€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOrO o0OIIero o00pa3oBaHUS OPUEHTHPOBAH Ha OCBOEHUE
00y4JaloImUMHUCS CUCTEMbl IEPBOHAYANBHBIX IOHATUH XMMHHM, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYUMBIX MOHATUH OPTaHUYECKON XUMUH.

CrpykTypa conepkaHusi IporpaMMbl 10 XUMUHU c(HOpMUpPOBAHA HA OCHOBE CUCTEMHOTr'O MOJIX0/1a
Kk e€ m3ydeHuro. ColepikaHuE€ CKJIQJbIBAECTCS U3 CUCTEMBl MOHATHM O XMMHUYECKOM DJIIEMEHTE U
BEIIECTBE U CHCTEMBbI MOHATHI 0 XuMHUecKoi peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHHU30BaHbI
MO0 TPHUHIMUITY T[OCJIEOBATEILHOTO PAa3BUTUS 3HAHWM HAa OCHOBE TEOPETHUECKHUX TMPEACTaBICHUI
pPa3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOT'O yU€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHUS O CTPOEHUH aToMa U XUMHYECKOH CBSI3H;

— MpeACTaBICHUH 00 AMEKTPOIUTUIYECKON TUCCOIMALINN BEILIECTB B PaCTBOPAX.



Teopernueckre 3HAHMS PAcCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKH IOJYYEHHBIX H
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOTHSIS
(GyHKIMN OOBSICHEHUS M TNPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH IMPaKTHYECKOTO
MPUMEHEHUS U TTOJIYYCHUS U3YYaeMbIX BEILIECTB.

OcBoeHMe MporpaMMbl 10 XUMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUUECKON
COCTABJISIOLIEH HAYYHOU KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM NMPUPObl, IECHHOCTHOI'O OTHOIIEHUS K
HAay4YHOMY 3HAHUIO M METOJaM IO3HaHUs B Hayke. M3ydyeHHe XMUMHHM MPOUCXOAMUT C MPUBJICUCHHEM
3HAHUI U3 paHee U3yYeHHBIX Y4eOHBIX mpeameToB: «OKkpyxaoumii Mupy», «buonorus. 5—7 kimacce» u
«®Dusuka. 7 Kmace.

[Ipy w3yyeHMH XUMHUU TPOUCXOAUT (OPMUPOBAHUE 3HAHMI OCHOB XHMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW NEATENIbHOCTU YENIOBEKAa M KaK OJHOr0 W3
KOMITOHEHTOB MHPOBOH KYJBTYpBI. 3ajadya y4yeOHOTO MpeiMeTa COCTOMT B (DOPMUPOBAHHU CHUCTEMBI
XUMUYECKUX 3HAHUW — BaXKHEUIIUX (DAKTOB, TMOHATHUH, 3aKOHOB W TEOPETHYECKUX IOJIOKEHUH,
JOCTYIHBIX O0O0OIIEHUI MHPOBO33PEHYECKOTO XapakTepa, S3bIka HAayKH, B MPUOOLICHUH K HAYYHBIM
METOJIaM TIO3HAHMSI MPU H3YyUYEHUU BEIIECTB U XMMHUYECKUX peakiuidi, B (HOPMUPOBAHUU U PA3BUTUHU
[I03HABATEJIbHBIX YMEHUN U UX NPUMEHEHUH B y4eOHO-IIO3HABATEJILHON U yueOHO-UCCIIEJ0BATEIbCKOM
JIeSITEJIbHOCTH, OCBOCHUHU IIPABUJI OE30M1aCHOT0 O0paIEHHs C BELIECTBAMU B [IOBCETHEBHOM KU3HHU.

[Tpu u3yuyeHun XUMHUU Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHUs BaKHOE 3HAUEHHE MPUOOpeNn
TaKue 1eJIH, KakK:

— (¢opMHpOBaHHE MHTENIEKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO PEIICHUH, CIOCOOHOM aaanmTHpoBaThcsl K OBICTPO
MEHSIOLIMMCS YCIIOBUSIM JKH3HU;

— HampaBJIGHHOCTh OOy4YeHUS Ha CHUCTEMAaTHYeCKoe MpHOOIleHHe OoOydJarmuxcs K
CaMOCTOSITEIbHON TO3HABATENILHON JAESITeNbHOCTH, HAYYHBIM METOJaM TO3HAaHWS, (OPMHUPYIOUTUM
MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHUMUHU;

— o0ecrieyeHue YCJIOBUH, CIOCOOCTBYIOIIMX NPHOOPETCHUIO OOYYAIOIIMMHCS  OIbITa
pa3HOOOpa3HOW NEATENbHOCTH, TO3HAHMS M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJISl Pa3IMYHbIX BUOB JI€SITEIILHOCTH;

— ¢opmupoBanue 00mIel HyHKIIMOHATFHOW M €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIE
YMEHUH OOBSACHATP M OLICHUBATH SIBJICHHS OKPYXAIOUIEr0 MHpa, HUCHOJb3ysS 3HAHUS U  OIIBIT,
MOJTyYEHHBIEC MPU U3YYECHUH XUMUU, IPUMEHATh UX MPU PELICHUU MPoOJIeM B MOBCETHEBHON XKU3HU U
TPYAOBOM AECATEIBHOCTH;

— (opmupoBanue y o0O0yyarommMxcs TyMAHUCTUYECKUX OTHOILIEHUM, INOHMMAaHUS LIEHHOCTU
XUMHUYECKHX 3HAHUHM 7151 BRIPAOOTKU HKOJIOTMYECKU I€IeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JIEATEILHOCTH B LEJISIX COXPAHEHUsI CBOETO 3J0POBbsI U OKPYKarOLIEH IPUPOIHON CpEebl;

— pa3BUTHE MOTHUBALUHU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHUTAHUIO Ha
OCHOBE YCBOCHHS OOIEYETIOBEYECKHX IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpoQmiIs H
HAIPaBJIEHHOCTHU JaJIbHEHIIET0 00yUYeHHUS.

OOmee 4ucIO 4YacoB, OTBEACHHBIX Ui HW3YYEHHUS XMMHM Ha YPOBHE OCHOBHOTO OOIIETro
obOpa3oBaHus, cocraBusieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hefelnt), B 9 kimacce — 68 yacoB
(2 yaca B HezeNO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC
ITepBoHayabHBbIC XMMHYECKHE IOHATHSA



[Ipenmer xumun. Posib XMMHUM B KW3HU 4YeJIOBEKAa. XUMHUSI B CUCTeME HaykK. Teia u BellecTna.
duznueckre CBOMCTBA BeIIECTB. ArperartHoe coctositHue BemecTB. [loHATHE O MeToAax MO3HAHUS B
xuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3ielieHus CMece.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKUX 3JeMeHTOB. [IpocTeie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass (opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX SJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BeulecTB. OTHOcHUTENbHAsE aToMHasg Macca. OTHOCUTENbHAsT MOJEKyJsipHas macca. MaccoBas
JIOJISI XMMUYECKOT0 3JIEMEHTA B COCMHEHUH.

KonnyectBo BemectBa. Mosb. MossipHass macca. B3aMMoCBsI3b KOJIMYECTBA, MACCHI U YHUCIA
CTPYKTYPHBIX €MHHUII BelecTBa. PacuéTel mo GpopmynamMm XUMHUYECKUX COEIUHEHUH.

du3znueckre U XUMUUYECKHUE SIBJICHUSA. XUMHUUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXPaHEHUs
Macchl BEIIECTB. XWUMHUYECKHE ypaBHCHHs. Kiaccudukanus XUMHUYECKUX peakiuil (CoenuHeHus,
pasoXKeHus, 3aMeleHusI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMMHYECKOH TMOCYJ0i, MpaBuiaMu pabOTel B JlabopaTopuu u NpuéMamu
oOpareHust ¢ 1a00paTOpHBIM 00OPYyIOBAaHUEM, H3yUYEHUE M OMUCaHUE (PU3NYCCKUX CBOWCTB 00pa3IioB
HEOPraHWYECKHX BEIIECTB, HaOMoaeHHe (pu3nyeckux (TUIaBIICHHE BOCKA, TasHUE JIbJa, PACTUPAHHE
caxapa B CTyIKe, KUIMIEHHWE M KOHJEHCAIMsl BOJbI) M XUMHUYECKHX (TOpEHHE CBEYH, MPOKaJTMBaHUE
MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE Mella C KUCIOTOW) SIBIICHUH, HAOII0IeHNEe U OMHCaHNe TPU3HAKOB
MPOTEKAHUsI XUMUYECKUX peakuuil (pa3loKeHHe caxapa, B3aUMOJIEUCTBHE CEPHOM KHUCIOTHI C
xjopusoM Oapus, pasnoxkenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJEHCTBHE XKele3a C
pactBopom comu menu (II), m3ydeHme cmocoOOB pa3delieHus CMeceil: C TOMOIIbI0 MarHuTa,
bunbpTpoBaHKe, BEINApUBAHNE, AUCTUILIALNA, XpoMaTorpadus, IpoBeeHHEe OYUCTKH MOBAPEHHOM COJIH,
HAOIO/ICHUE U OIMHCAaHWE PEe3YyJIbTATOB TPOBEACHHS OMbBITA, WJUTFOCTPUPYIOLIETO 3aKOH COXpPaHEHUS
Macchl, CO3/IaHHEe MOJIeIe MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmecs razoB. CoctaB Bo3ayxa. Kucimopog — 3J€MEHT M IPOCTOE BEMIECTBO.
Haxoxmenue kuciopoma B mpupoje, (pu3mdeckne M XUMHYECKHE CBOWCTBA (peaKiWH TOPCHUs).
Oxcuppl.  Ilpumenenne kucmopoma. CrocoObl  TONydYeHHS KUCIOpona B JJabopaTopud H
npoMblnuieHHOCTH. KpyroBopor kucinopoga B mpupoae. O30H — amioTponHas Moaudukaius
KHCIIOPOJa.

TennoBoil  >PQeKT XUMHUYECKOH peakuuu, TEPMOXMMUYECKHE YpaBHEHHUs, 5K30- U
SHAOTEPMUYECKHE peakiuu. TOIMIUBO: yroib U METaH. 3arpsi3HEHUE BO3/yXa, YCHJICHUE MMapHUKOBOTO
s dexra, pazpylieHue 030HOBOTO CIIOSI.

Bogopon — aneMeHT u mpoctoe BemiecTBO. Haxoxaenue Bojopona B mpupoje, pusnueckue u
XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CITIOCOOBI oNyueHusi. KucioTel u comu.

Mousipablii 00bEM Ta30B. PacuéThl 10 XUMUYECKUM YPABHEHUSIM.

dusnyeckre CcBoMcTBa BOAbl. Boma kak pactBoputTenb. PactBopsl. HacelenHsie u
HEHACBIIICHHbIE PacTBOpPbl. PacTBOpMMOCTH BeUIECTB B BOJe. MaccoBasi J0Jsi BELIECTBA B pacTBOpE.
Xumuueckue cBoicTtBa Bojabl. OcHoBaHus. Ponb pacTBOpOB B INPUPOAE W B JKU3HM 4YEJIOBEKA.
KpyroBopot Bojibl B ipupoie. 3arpsa3HeHue NpupoaHbix BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanmst Heopranmveckux  coemuHeHuil. Oxcunpl.  Krnaccudukamus — OKCHIIOB:
coneoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, amMQoTepHble) U Hecoyeobpasytomme. HomeHknaTypa
OoKcUJI0B. DU3nNUYECKre U XUMUYECKHUE CBOMCTBAa OKCHAOB. [lonyueHnne okcuaoB.

OcuoBanwus. Kimaccudukanysi ocHOBaHUWI: MIETOYN U HEPACTBOPHMBIE OCHOBaHUs. HoMeHKIIaTypa
OCHOBaHMH. PU3HYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loryueHre OCHOBaHUM.

Kucnotel. Knaccudukammss xucinor. Homenknatypa kucnor. dusznueckue W XUMHYECKHE
cBoiicTBa KucioT. Pan aktusHoctu metamuioB H. H. bekerosa. Ilonyyenue kucior.



Comu. Homenknatypa coseit. @uzndeckue U XUMHIeCcKue cBoicTBa coneid. [lomyuenue coneid.

I'eneTnueckas CBsSI3b MEXKIy KJIaCCaMU HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenn:

KayeCTBEHHOE ONpeeNiCHHe COACpP)KaHUS KHCIOpOoAa B BO3AyXe, INOIy4YeHUE, COOMpaHHeE,
pacrno3HaBaHHE U U3yUYE€HUE CBOMCTB KUCIOpOAa, HA0JI0IEHHE B3aUMOIEHCTBUS BELIECTB C KHUCIOPOAOM
U yCIIOBUSI BOSHUKHOBEHHUS U MpEKpalleHus ropeHus (moxapa), 03HakoMJIEHHE ¢ 00pa3liaMy OKCUJIOB U
ONHCaHHE HX CBOICTB, MOJlyueHHE, cOOMpaHME, DPACIO3HABAHME M M3Y4YEHHE CBOMCTB BOJOpOJIA
(ropenue), B3aumojeicTBue Bomopoga ¢ okcupom Meau  (II)  (BO3MOXXKHO —UCIONB30BaHUE
BUJICOMATEpHUANIOB), HaOJIOJIeHue O00pa3loB BEUIECTB KOJMYECTBOM 1 MOJb, HCCIeI0BaHUE
O0COOCHHOCTEH pacTBOpPEHUSI BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO, MPUTOTOBJICHHUE DPACTBOPOB C
ONpEACIEHHON MaccOBOM J0Jed pacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJABI C MeETaJlJIaMHU
(HaTpueM W KanblueM) (BO3MOXHO WCIIOh30BAaHUE BHUICOMATEPHANIOB), HMCCIICOBAHHE OOPAa3IOB
HEOpPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, HAOIIOACHHME H3MEHEHHS OKPACKHM HHAMKATOPOB B
pacTBOpax KHUCIOT W IIEJIoYel, m3ydeHue B3ammojencTBus okcuma meau (II) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C METajUlaMH, PeaklUMil HeWTpanu3aluuy, MOJy4eHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTI'O METajla JpyrMM U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/]a4 110 TeEME
«Baxneinnme Ki1accel HEOPraHUYECKUX COEAMHEHUIN.

Iepuonuveckuii 3axkoH u Ilepuoamueckasi cucrema xumudeckux 3iementoB . HN.
MenpeneeBa. CrpoeHue aToMoB. XHMH4YeCKas CBfA3b. (OKHCIMTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKM KIACCU(MUKAIIMKA XUMUYECKUX HJIeMEHTOB. [lOHSTHE O Tpymmax CXOIHBIX
AIIEMEHTOB (LIEJIOYHbIE U IIETIOYHO3EMENIbHbIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIe 00pa3ytoT aM(pOTepHbIE OKCUABI i THAPOKCUIBI.

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumudeckux sjeMeHtoB [[. 1. Menneneesa.
Kopotkonepuonnas u mymHHONIEpHoaHas hopmbl [lepronndeckoil cucTeMpl XUMUYECKUX 31eMeHTOB [1.
N. Menneneea. [lepuoasl u rpynnbl. u3nyueckuid CMbICI MOPSIKOBOTO HOMEpPA, HOMEPOB NEpUoAa U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTtoMHbIX suep. M3ortonbl. OnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000s0uek aTomMoB TepBbiXx 20 xuMuueckux 3neMeHToB llepuonnueckoit cucremsl J[. M. Mennaeneena.
XapakTepucTUKa XMMHYECKOrO0 3JIEMEHTa MO €ro mnojoxkeHuto B llepumomgmueckoit cucteme [. .
Mennemneesa.

3aKOHOMEPHOCTH HW3MEHEHUsl pajJuyca aTOMOB XHMHYECKUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 IPyIIaM U MEpUOIaM.

3nauenue [lepmoanueckoro 3akoHa u Ilepmonnyeckod CUCTEMBI XMMUYECKHX 3JIEMEHTOB IS
pa3BUTHUs HayKu U npakTuku. /. 1. MennaeneeB — yu€Hbli U ITpaxaaHUH.

Xumudeckasi cBs3b. KoBanieHTHas (MOJsIpHAsE W HEMOJSPHAS) CBSA3b. DJIEKTPOOTPHUIATEIHLHOCTD
XUMHUUYECKHX 3JIeMeHTOB. VloHHas1 CBsI3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccel OKHCIEHHS H
BOCCTaHOBJIEHUS. OKHCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn:

u3ydeHre oOpas3IoB BEIIECTB METANIOB U HEMETAJIOB, B3aWMOJICHCTBHE THUAPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT U IIeJouel, MPOBEACHHUE OMBITOB, WUIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX PEaKIUil (TOpeHUe, peakluu pa3ioKeHUs, COSTUHEHUS).

Mesicnpeomemmuuie ceasu

Peanuzanus MeXnpeIMEeTHBIX CBA3EHM NpU M3YyYEHUM XMMHU B 8 Kilacce OCYILECTBISETCS depes
WCIIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SBIISTFOITUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmre ecTecTBEHHO-HAYYHbIE MOHSATHS: HAydHBIH (DaKT, THIIOTE3a, TEOPHWs, 3aKOH, aHAJU3,
CHHTE3, KJIacCH(UKAIMS, TePHOANIHOCTD, HAOIIOACHHE, YKCIIEPUMEHT, MOJACIUPOBAHUE, HU3MEPEHUE,
MO/IEJIb, SIBJICHUE.

dusuka: Matepus, aTOM, 3JICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU], H30TOIIbI, PaIHOAKTUBHOCTD,
MOJICKYJIa, 3JCKTPUYCCKUN 3apsij, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, Ias3,
bu3HUyecKre BETUYUHBI, €ANHHUIIBI H3MEPEHHUSI, KOCMOC, TUIAaHEThI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, apixanue, 6uocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPATbl, TOPHBIE TMOPOJBI, TOJE3HBIC HCKOIMAEMBIE,
TOILJIMBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTBo 1 XMMHUYecKas peakuus

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrtema xumudeckux sieMeHtoB [[. 1. Menneneesa.
CrtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XMMHMYECKHUX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOJOB, KaJIMs, KalblMsl M HUX COCIUHEHUH B COOTBETCTBUM C IIOJIO)KEHHEM DJIEMEHTOB B
[Teproanyeckoi CUCTEME U CTPOCHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUIAbl XUMUYECKON CBA3HU. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEIIIECTBA OT THUIA KPUCTATUTMYECKOM PEIIETKH U BUAa XUMUYECKOU CBS3H.

Knaccudukaius 1 HOMEHK/IaTypa HEOPraHWYECKUX BELECTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCSA K pa3IMYHbIM  KJlaccaM HEOPraHMYECKHX COEAVUHEHMH, TIEHETHYeCKas CBA3b
HEOpPraHMYECKUX BEILECTB.

Knaccudukanus XUMHYECKUX peakuuid MO pa3iNyHbIM MpU3HAKaM (10 YHCIy M COCTaBy
YYaCTBYIOUIMX B PEAKLMU BEIIECTB, MO TEMIOBOMY 3¢ (heKTy, Mo M3MEHEHUIO CTEeTNEeHEW OKHCIICHUS
XMUMHUYECKHUX JJIEMEHTOB, IO OOpaTHMMOCTH, MO YYAaCTHIO KaTalau3aTropa). DK30- M IHIOTEPMUYECKHE
peakuuy, TepMOXUMUYECKUE YPaBHEHUSI.

[TonsiTHE O CKOPOCTHM XHMMHYECKOW peaknuu. [loHstre 00 oOpaTUMBIX W HEOOpaTUMBIX
XUMHUYECKUX peakiusx. [IoHATHEe O TOMOTEHHBIX M Te€TepOreHHBIX peakiusax. [loHsTue o Karamuse.
IlonsTe 0 XUMHUYECKOM paBHOBecUU. DaKTOpHI, BIMAIOIME HAa CKOPOCTh XMMHUYECKOM pEaKUuu M
MI0JIO’KEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMHM,  DJIGKTPOHHBIM  OajdaHC  OKUCIHUTEIbHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBleHUEe YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKInii ¢
UCTIOJI30BAaHUEM METO/Ia 3JIEKTPOHHOro OanaHca.

Teopust ANEKTPOIIUTUYECKON TUCCOLMALIUU. DIEKTPOIUTHI U HEANEKTPOIUThI. KaTHOHBI, aHHOHBI.
MexaHu3M Arcconualii BeUecTB ¢ pa3INuHbIMU BUJAMH XUMHUYECKOH cBsA3U. CTeneHb TUCCOLUalUU.
CunpHbI€ U Cl1a0ble ANEKTPOIIUTHI.

Peakumu uwoHHOro oOMeHa. YCIIOBHSI TNPOTEKAaHUs peakluil HMOHHOrO OOMEHa, IOJHbIE H
COKpalllEHHbIE MOHHBbIE YypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coJied B CBeTe
MIPEACTABICHUN 00 JIEKTPOIUTHYECKON aucconuanuu. KayecTtBeHHbIe peakiiui Ha MOHBL [loHsTHE O
THJIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenn:

03HAKOMJIEHHE C MOJIEISIMA KPUCTAJUIMUECKUX PEIIETOK HEOPraHMUECKUX BELECTB — METAJJIOB U
HeMeTa/uioB (Tpaduta M amMasa), CIOKHBIX BEIIECTB (XJIOPHIA HATPHS), UCCICIOBAHUE 3aBUCUMOCTH
CKOPOCTHM XHMMHYECKOM peakluu OT BO3JACHCTBUS  pa3NUYHBIX  (PAKTOPOB, HCCIEIOBaHUE
AJIEKTPONPOBOJHOCTH PAacTBOPOB BEILIECTB, IpoLEcca IJUCCOLUMALUM KHUCIOT, ILIENOYed M colel
(BO3MOYKHO HCIIOJIb30BAHME BMJIEO MAaTEpUANIOB), MPOBEACHUE ONBITOB, WUIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUsI PEaKluii MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIJCICHHE raza, 00pa3oBaHHE BOJbI),
OTIBITOB, WJUTFOCTPUPYIOLIUX MIPUMEPHI OKUCITUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIIHi (TOPEHHE, PeaKIuu



pa3iIoXKeHUs,, COEIMHEHUs), pacllO3HaBaHHE HEOPraHWYECKUX BEUIECTB C IOMOIIbIO KaueCTBEHHBIX
peakiuii Ha HOHBI, pelIeHHe SKCTIEPUMEHTANBHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHBIE CTETCHU
okucienusa. CTpoeHue u pu3NYecKue CBONCTBA MPOCTHIX BEUIECTB — rajJOreHOB. XUMHUYECKHE CBOMCTBA
Ha MpuMepe Xjopa (B3auMMOJEHCTBHE C MeTaslaMH, HEMeTallJlaMH, IIelodyaMu). XJIOPOBOAOPO/I.
ConsiHast  KuCJIOTa, XUMHUYECKHME CBOWCTBA, IIOJyuyeHUE, IpuMeHeHue. [lefictBue xjopa U
XJIOPOBOJIOPO/Aa HAa OPraHU3M uesoBeka. BaxkHelne XI0puabl U UX HaAXOKIEHHUE B IPUPOJE.

OO6mas xapakTepucTtrka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC
creneHn okucieHus. CtpoeHue u (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAAa U CEpBbl.
AnnoTponHble MoAM(UKAIMKA KUCIOpoJa M cepbl. XHUMUYECKHe cBoicTBa cepbl. CepoBoaopof,
CTpoeHHue, (pu3mueckue M XUMHUYECKHe CBoWcTBAa. OKCHIBI Cepbl KaK IPEJICTABUTENH KHCIOTHBIX
okcuioB. CepHas KucioTa, GU3NYECKUE U XUMHUYECKHE CBOMCTBa (00IIMe Kak MpeAcTaBUTENS Kiacca
KHUCIIOT U crnenuduueckre). XUMUYECKHE peaklvu, JIeXKallue B OCHOBE IMPOMBIILIEHHOTO crocoba
IIOJIy4€HUs1 CEpHOM KucnoThl. IIpuMmeHneHne cepHoil kucinoTel. Coll CEpHOM KUCIIOTHI, KaueCTBEHHAs
peakiusi Ha cynbdar-uon. HaxoxaeHnue cepsl U €€ COSIUHEHHI B Ipupoie. XUMHUYECKOE 3arpsi3HEHUE
OKpYXaroIle cpeabl COeIMHEHUSMU cepbl (KUCIOTHBIE JTOKIM, 3arps3HEHHE BO3/1yXa M BOJOEMOB),
CIocoObI €ro NpeOTBPAIICHHUS.

OO0mras xapakTepucTHka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe
CTETIEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHE B TNpHUpoje, (PHU3MUECKHE U XHMHUYECKHE CBOWCTBA.
KpyroBopor a3ora B mpupone. AMMHaK, €ero (uU3NYecKue M XHMMUYECKHUE CBOWMCTBA, MOJyYEHUE U
npuMmenenre. Coau aMMOHMSI, UX (U3NYECKUE U XUMHUYECKHe CBOICTBa, mpuMeHeHue. KauecTBeHHast
peaxiusi Ha MOHbI aMMOHHUA. A30THas KUCIOTa, €€ TMoilydeHue, pusndeckne U XMMHYECKHUe CBOWCTBA
(oOmme Kak MpeACTaBUTENS Kilacca KUCIOT W cnenuduyeckue). Mcmonb3oBaHne HUTPATOB M COJEH
aMMOHMSI B KAauyeCTBE MHUHEPAJIbHBIX yN0OpeHHil. XMMHUYECKOE 3arpsi3HEHHE OKpY)KaroIlel Ccpenbl
COCIMHEHUSIMU a30Ta (KHUCIIOTHbBIE MO, 3arps3HEHHe BO31yXa, MOYBbl U BOJoéMOB). docdop,
anorponHsle Moaudukanuu docdopa, puznyeckue n xumudeckue cpoiicrsa. Oxcun docdopa (V) u
docdopHas kucnora, GU3MUECKUE U XMMHYECKHE CBOWCTBA, monydeHue. Mcnons3oBanue docdartos B
KayecTBE MUHEPAJIbHBIX yA00pEHUH.

O6mas xapakTepucTtka 31eMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC
CTEMEHH OKUCICHHs. YTIJIepOoJ, alJIOTPOINHbIE MOAM(PHUKAIUU, PACHPOCTpPaHEHHWE B MPUPOJIE,
¢usnueckue W XUMHYeCKHe cBoHcTBa. Ajncopbuums. Kpyrosopor yrinepoma B npupozpe. OKcuibl
yriaepoaa, ux (QU3M4YecKue U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBbIE OPraHU3MBbI, MOJIY4YEHUE U
MpUMEHEHre. DKOJIOTHYECKUe POOJIeMBbI, CBSI3aHHbBIE ¢ OKcUIoM yriaeposaa (IV), runoresa riiobanbHOTO
MOTEIJICHUS] KIUMaTa, MapHUKOBBIM >(dekT. YronpHas kuciaora U e€ coiu, uX (Quuveckue u
XMMHUYECKHE CBOWCTBA, MOJNy4YyeHHEe M MpuMeHeHHe. KadecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kKapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHayabHbIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH,
3TaH, OTWIEH, alleTWIeH, JTaHOoJ, TIHUUEPHH, YKCycHas Kuciora). I[lpuponHbie HCTOYHUKHU
YTIEBOIOPOAOB (yroJib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX MepepaboTku (OeH3HMH), UX POJb B OBITY
¥ TIPOMBIIUICHHOCTH. [IoHSATHE 0 OMOJOTHYECKH BaKHBIX BEIIECTBAX: )KUPaxX, OeNKax, yrieBojaax — U ux
POJIU B JKU3HM 4yesloBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COSAMHEHUN.

Kpemuuii, ero ¢usnueckue u XMMUYECKUE CBOWCTBA, MOJy4YeHHEe U mpuMeHeHue. CoennHeHus
KkpemHuss B mpupoze. OOmue mnpenctaBieHust o0 okcuae kpemHus (IV) m kpeMHHEBOH KucIOTe.
Cunmkarel, UX UCIOJIB30BaHUE B OBITY, B MIPOMBIIIICHHOCTH. BaxkHEHIIMe CTPOUTENbHBIE MaTepHAIIBL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[IpobGrembr 0e30macHOTO  HCIOIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEAHEBHON KHU3HU.

Xumuueckuii IKcnepumenn:



M3ydeHHue OOpas3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTBHI, MPOBEICHUE
KaueCTBEHHBIX pEaKIMi Ha XJIOPUA-UOHBI W HaAONIOJIEHHWE MPHU3HAKOB HUX TMPOTEKAHHS, OIBITHI,
oTpaxkaromue (QPU3NIECKUE W XUMHUYECKHE CBOICTBA TallOTEHOB W HX COCAUHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJECOMATEPHUANIOB), O3HAKOMIIGHME C O00pa3naMud XJOpUJI0B (TajJOreHUIOB),
03HAaKOMJICHHE C 00pasiamMu cephl U €€ COeTMHEHUSIMH (BO3MOXHO MCITOJIb30BAaHUE BUACOMATEPUATIOB),
HaOo/IeHue mpoiiecca oOyTIMBaHUS caxapa IMOJ JeHCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
M3Yy4YCHHE XMMHUYECKHX CBOMCTB pa30aBICHHOW CEPHON KHUCIOTHI, MPOBEICHNE KaYECTBEHHON PEeaKIuu
Ha cysb(aT-uoH U HAOIIOIEHUE TTPU3HAKa €€ TMPOTEKaHUs, O3HAKOMIICHHE ¢ (PU3NICCKUMU CBONCTBAMU
azora, hochopa u ux coeTuHEHU (BO3MOKHO HCIIOIH30BAHNUE BHICOMATEPHAIIOB), 00pa3iaMy a30THBIX
u (ochopHbIX yaoOpeHHii, moiaydeHue, coOMpaHue, pacro3HaBaHHE U W3YYCHHE CBOMCTB aMMHaka,
MPOBEJICHNE KAYECTBEHHBIX pEakluii Ha MOH aMMOHHS W (ocdar-uoH U H3ydeHHE MPU3HAKOB HX
IIPOTEKaHUs, B3aUMOAECUCTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHNE BUACOMATEPUAJIOB), U3YUYCHHE MOJIeNIel KPUCTAIUIMYECKUX PEIIETOK aiMasa, rpadura,
¢yiepeHa, 03HaKOMJICHHE C MPOILIECCOM aJICOPOIMH PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YTIEM
U YCTPOWCTBOM WPOTHBOrasza, IOJNy4eHHUE, COOMpaHHE, pACIIO3HABAHWE U HW3YYCHHE CBOMHCTB
VTJIEKUCIIOTO Trasa, MPOBEICHHWE KAUYeCTBEHHBIX PEAKIMi Ha KapOOHAT W CUJIMKAT-WOHBI M U3yYCHUE
MPU3HAKOB MX MPOTEKAHMSI, O3HAKOMJICHHE C MPOAYKIMEH CHUIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMe «BaxxHele HeMeTaulbl U X COETUHEHUS.

MeTa/uibl M UX COeIHMHEHUS

OO0mas XxapakTepuCTHKa XUMUYECKUX JJIEMEHTOB — METAZIOB HA OCHOBAaHUM HX TIOJIOKEHUS B
[Tepuonnueckoii cucreme xumudeckux anemeHToB Jl. 1. MenzaeneeBa u crpoenust atomoB. CTpoeHue
METaJuIoOB. MeTtaimmyeckas CBsA3b M METAJUIMYECKass KPUCTAIIMYECKas PEIIETKA. DIEKTPOXUMHUYECKHUI
psaa HampsbkeHUil MmetannoB. dusnueckne W XUMHUYECKHME CBOMCTBa MeTamoB. OOmme crnocoObl
nosydeHus: MetayyioB. [ToHSATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Cnnagsl (CTasnb, 4yTr'yH, AIOpaTlOMUHUN, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIILIIEHHOCTH.

[Ilenounble MeTamabl: mojoxkeHue B Ilepuogumueckoil cuctemMe Xxumuyeckux snemeHToB J[. .
MenneneeBa, CTpo€HUE UX aTOMOB, HaXOXAeHUE B mpupoae. Puznueckue U XUMUYECKUE CBOMCTBA (Ha
npumepe HaTpus v Kanus). OKCUIbI U TUAPOKCUABI HATPUs U Kanus. [I[puMeHeHre menoyHbIX METaioB
7 UX COCTUHCHUM.

[[{erouHO3emMenbHBIE METAUIBl MarHvil M KaJblMil: MojoxkeHue B Ilepmonnueckoin cucreme
xumuyeckux sneMeHtoB JI. W. MengeneeBa, cTpoeHME HMX aTOMOB, HAaxOXXJIECHHUE B MPHUPOJIE.
du3nyecKkre U XMMUYECKUE CBOMCTBA MarHus W Kajblus. BakHelmne coeuHEeHUs Kaablius (OKCHI,
TUJIPOKCHL, coiH). JKECTKOCTH BOBI U CIOCOOBI €€ yCTpaHEHMUS.

Anmromunanit: nonoxkenue B [lepuoanueckoil cucreme xumuueckux sneMenToB 1. M. Menpeneena,
CTPOCHHME aroMa, HaxoXkJAeHWe B Mpupoae. PuU3NUECKMe M XUMUYECKUE CBOWCTBA aJIOMHHMUS.
AmMoTepHbIe CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMHHHUS.

Kene3o: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMeHtoB . M. Menpeneesa,
CTPOCHHE aTOMa, HaxoXKJAeHue B npupoje. dusnueckue M XMMHUYECKHE CBOMCTBa kene3za. OKCHIBI,
rusipokcubl u conu xenesa (I1) u sxenesa (I11), ux cocras, cBoICTBa U MOTyUEHUE.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE C O00pas3laMi METa/IOB M CIUIaBOB, WX (PU3NYCCKUMHU CBOWCTBAMHU, H3yUCHHUE
pPEe3yIbTATOB KOPPO3WH METAUIOB (BO3MOXKHO HCIIOJB30BAaHUE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHAA KaJbI[Us U HATPHUS C BOJOM (BO3MOXKHO HCIIOJIb30BaHHE BHAEOMATEPUATIOB),
HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOPEHUs Kejle3a B KUCIOpoAe (BO3MOXKHO
WCIIOJIb30BAaHKE BUACOMATEPUAJIOB), MPU3HAKOB MPOTEKAHMS KAU€CTBEHHBIX PEaKIUii Ha MOHBI: MarHusl,
KaJIbIIMsI, aIFOMUHUS, ITMHKa, xene3a (1) u sxenesa (11I), menu (II), HaGmroaeHne 1 onmucaHue MTPOIIECCOB
OKpalllMBaHUsl IUIAMEHW HMOHAMHU HATpHUs, Kalusg ¢ Kalblusi (BO3MOXXHO HCIOJB30BaHUE



BHJICOMATEPHAIIOR), HCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS U THIPOKCH/IA ITUHKA,
pellIeHre YKCIEPUMEHTANbHBIX 3a/1a4 M0 TeMe «BakHelie MeTanibsl U UX COeIUHEHUS.

XuMHuS M OKpYKaOLIas cpeaa

BemecTBa 1 MaTepuaibl B MOBCEAHEBHON KU3HU YelIOBEKa. be30macHoe HCIOIb30BaHUE BEIIECTB
U XUMHAYECKUX peakiuii B ObITY. [lepBast MoMOIIs IPH XUMHYECKHUX 0XKOTaX U OTPABJICHHSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYyXKaroliel cpeabl (mpeaenbHas AOMyCTHMas KOHLIEHTPALUS
Benlects, nanee — [1/IK). Pons XxuMuu B pemieHuN 3KOJOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

H3yYCeHHE 00pa3IloB MAaTepHAIOB (CTEKIIO, CITIaBBI METAJIOB, IIOJITMMEPHBIC MATEPHATIBI).

Mesricnpeomemnuwie ceasu

Peanuzanus MexXmnpeaMETHBIX CBSI3EH MPU W3YYCHHH XMMHUHU B 9 Kilacce OCYIIECTBISIETCS uepe3
UCIIONIb30BAaHUE KaK OOIIMX ECTECTBCHHO-HAYYHBIX TIOHATUW, TaK W TOHSTHH, SIBJISIOIIUXCS
CUCTEMHBIMHU JIJISI OTJCJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TMOHATHSA: HAy4yHBIM (akT, TMIIOTEe3a, 3aKOH, TEOpHUs, aHalu3,
CUHTE3, Kiaccu(UuKalus, NepUOJUIHOCTh, HAOIIOACHHE, SKCIIEPUMEHT, MOJCIUPOBAHKE, U3MEpPEHUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN (D (PEKT, TEXHOIOT S, MaTePHAIIBI.

dwusuka: MaTepusi, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIIBI, PATUOAKTHBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUI 3apsll, NPOBOJHUKU, TOIYNPOBOJHUKHU, JUANEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeNOo, OOBEM, arperaTHoe COCTOSHUE BeIIeCTBa, Tra3, pacTBOpP, PaCTBOPHUMOCTH,
KpUCTAIJIMYECKAsl peIéTKa, CIUIaBbl, (U3MUECKHE BEITUYHMHBI, CIUHUIBI W3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3]1bI, COHIIE.

buonorus: ¢otocunte3, apIxaHue, Owocdepa, -dKocHCTeMa, MHHEpPAIbHBIE YyIOOpEHWS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, TMOJE3HBIE HCKOMAEMBIE,
TOTUTMBO, BOJTHBIC PECYPCHI.

INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS TPOI'PAMMBI ITIO XUMHWU HA YPOBHE
OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JlngHOCTHBIE pPEe3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIET0 00pa3oBaHUs JOCTUTAIOTCS
B XoJie¢ 00ydeHHUs XMMHHM B €IMHCTBE y4eOHOW M BOCHUTATENbHOH NEATEeIbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMU POCCHICKUMH  COIUOKYIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH,
MNPpUHATBIMU B OGH_ICCTBC npaBujiaMM W HOpPMaMH TIIOBCIACHHUA U CHOCO6CTBYIOT mnponeccam
CaMOIIO3HAHUs, CAMOPAa3BUTHS U COLUATN3ALUN 00YYatOIINXCS.

JIndHOCTHBIE pe3ysbTaThl OTPa)KalOT TOTOBHOCTh OOYyUaIOLIUXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMI U PaCIIUPEHHE OMBITA JESTEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B HaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEIUIO, MOHUMAaHUS 3HAYCHHS] XUMUYECKON HAYKH B )KU3HU COBPEMEHHOTO 00IECTBA, CIOCOOHOCTH
BJAJIETh JIOCTOBEpHOW HH(pOpMAIMeld O TNepeloBbIX JOCTHKEHHAX U OTKPBITUSX MHPOBOM H
OTEUECTBECHHOW XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) rpa’KaIaHCKOT0 BOCIIUTAHMS:

MPEJICTABJICHHS O COLIMATIbHBIX HOPMax U MpaBUIaX MEKIMUYHOCTHBIX OTHOIICHUN B KOJJICKTUBE,
KOMMYHHKATHBHOW KOMIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOW, y4eOHOMCCIIEeIOBATEIbCKOH,
TBOPYECKOHN M JIPYyTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOU JEATEIbHOCTH
IIpU BBIIIOJHCHUN yqe6me, MMO3HAaBATCJIbHBIX 3aJa4, BBIIIOJIHCHUN XHMHUUYCCKHUX OSKCIICPUMCEHTOB,



CO37aHUU Y4YE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAaHHUIO M B3aHMMOIIOMOIIM B IPOIECCE 3TOM
y4eOHOI IesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEICHHWE M TOCTYNKU CBOMX TOBapUUIEH C
MO3UIMY HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSA:

MHPOBO33PEHUYECKHE IPEACTABICHUS O BEIIECTBE W XMMHUYECKOM pPEaKIUU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABIAIOIIUE OCHOBY JUISl IOHUMAaHUS CYIIHOCTH Hay4YHOH
KapTUHBl MHpa, MPEJICTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHPOJIbI, B3aUMOCBSI3AX
YeJI0BEKa C IIPUPOJAHON CPEAOH, O POJIM XUMUU B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HABATE/IbHbIE MOTHUBBI, HANpaBiICHHbIE Ha TOJYyYEHHWE HOBBIX 3HAHUM 1O XHMHH,
HeoOXonuMble s OOBACHEHMs HAOMIOAeMbIX IPOLIECCOB U SIBIECHUHM, I03HABaTEIbHOM,
MHPOPMALIMOHHOM M YUTATENbCKOM KyJIbTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHONH paboThI ¢
y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEPATypOH, JOCTYNHBIMH TEXHHMYECKUMH CpEACTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYyYEHHI0 M I[O3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM0o00Opa30BaHUI0, MPOEKTHOM M HCCIeN0BATEIbCKON JESITEeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HANpaBJICHHOCTH U YPOBHs 00y4eHUS B JAJIbHEHIEM;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAaHHE LICHHOCTHU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3I0POBbIO, YCTAHOBKHM Ha
3JI0POBBII 00pa3 JKU3HU, OCO3HAHHUE TOCIEACTBUN M HENPUATHE BPEIHBIX NMPHUBBIYEK (YNOTpeOICHUS
QIKOTOJIsI, HAPKOTHUKOB, KYpEeHHs), HEOOXOAMMOCTH COONIOJICHUST TMpaBuUi OE30MacHOCTH IPHU
o0pallleHnH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) TPyA0BOIr0 BOCIMTAHMSA:

MHTEpEC K NMPaKTHUECKOMY HM3Y4EHHUIO NMpodeccuii 1 Tpyaa pa3iIMyHOIro pojia, yBaKEHHE K TPYLY
U pe3yJsibTaTaM TPYJIOBOMH JI€ATEIbHOCTH, B TOM YHUCIIE HA OCHOBE NIPUMEHEHMSI IPEIMETHBIX 3HAHUN T10
XMMHH, OCO3HAHHBIH BBHIOOP WHAWBUIYAIBHOW TpPaeKTOPUH MPOAOIDKEHHsT 00pa3oBaHUS C YUYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOILECTBEHHBIX HHTEPECOB U IOTpeOHOCTEH,
yCHemHol MnpodeccHOHaNbHOM JEesITeIbHOCTH W Pa3BUTUS HEOOXOTUMBIX YMEHHH, TOTOBHOCTb
aIalITUPOBATHCS B MPO(ECCHOHANBHOI cpele;

6) 3K0/10rMYecKOro BOCIIUTAHUS:

HKOJIOTHUYECKH L[e1eCO00pa3HOe OTHOIIEHUE K MPUPOIE KaK HCTOYHUKY KHU3HU Ha 3eMJie, OCHOBE
e€ CyILIecTBOBaHMs, IOHUMaHHUE IIEHHOCTU 370pPOBOro M 0e30macHoro o0pasa KHM3HHM, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (U3MYECKOMY U TICUXHYECKOMY 3/0pOBBIO, OCO3HAHHE LEHHOCTH
coOo/IeHrsI TpaBWJl OE30IacCHOTO TOBEACHUS TPH paboTe ¢ BEIIECTBAMH, a TAKKE B CHTYalHsX,
YTPOKAIOIUX 30POBBIO U KU3HU JIIOIEH;

CHOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble NPU W3YYEHUM XUMHHM, U1 pELICHHs 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEH IPUPOAHOU CPENOM, I IOBBILICHUS YPOBHS JDKOJOTMYECKOU KYJbTYpHI,
OCO3HAHMS TJIO00ATBHOTO XapakTepa HJKOJIOTUYECKUX NpoOIeM M IyTed HMX pPEUICHUS IMOCPEICTBOM
METOJI0OB XHMHH, 3KOJIOTMYECKOTO MBIIUICHUS, YMEHUSA PYKOBOACTBOBATHCA MM B IIO3HABaTEIbHOM,
KOMMYHHMKaTUBHOW U COLUAIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE I (QOPMHUpPOBAHUS
MHUPOBO33pEHUs 00IlIeHAayYHbIE TOHATHS (3aKOH, TEOPHsl, MPUHIUI, TUIIOTe3a, (PaKT, cUcTeMa, MPOolIecc,
HKCIEPUMEHT M JAPYTroe.), KOTOPble HCIOJIB3YIOTCS B €CTECTBEHHO-HAYyUHBIX YyUEOHBIX NpeaMeTax H
MO3BOJISIFOT HA OCHOBE 3HAHUM U3 3TUX MPEeIMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJTOCTHON HAY4YHOM
KapTHHE MHpa, W YHUBEpCAIbHbIE YyueOHble JeilcTBUS (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIE,
PETyJISITUBHBIE), KOTOpble o0ecneuynBaroT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY
IUTAHUPOBAHMIO U OCYLECTBICHHUIO YUeOHOH 1A TETbHOCTH.

ITo3HaBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBHUS



Bba3zoBble Jloruyeckue AeiicTBUA:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUIEHUS! MPU OCBOCHMM 3HAHUM: PacKphIBATh
CMBICTT XUMUYECKUX TMOHATHH (BBLACNATh MX XapaKTepHbIe MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTHEMH TIOHSATHSIMH), WCIIONB30BaTh TOHATUS ISl OOBSICHCHHS OTICIBHBIX (DAKTOB U SIBJICHHIA,
BBHIOMPATh OCHOBAHUS U KPUTEPHH TSI KJIACCU(PUKAINYA XUMHYECKUX BEIIECTB M XUMUYCCKUX PEAKIIH,
YCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBSA3H MEXAY OOBEKTaAaMH H3YUYEHHS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAyKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUH), IE1aTh BEIBOJBI M 3aKITIOUCHHUS;

yMEHHE TMPUMEHATh B TPOLIECCE TMO3HAHUS TMOHATUSA (MIPEAMETHBIE U METanpeIMETHEIC),
CHMBOJIMYECKHAE (3HAKOBBIE) MOJIEIHM, HWCIOJIb3YyeMble B XHUMHH, MPeoOpa3OBHIBATH IIHPOKO
NPUMEHSEMbIE B XUMHUHM MOJIEIbHbIE MPEJICTaBICHUS — XUMHUYECKHH 3HAK (CHMBOJI 3JIEMEHTA),
XuUMHUYeckas (GopMylia ¥ ypaBHEHHE XUMUYECKOW PEeaKkIUu — MPH PEIIeHUH y4eOHO-03HABATEIbHBIX
3a/a4, ¢ y4ETOM OTUX MOJEIbHBIX MPEACTABICHUM BBIABISITH M XapaKTEPU30BaATh CYIIECTBEHHBIC
MPU3HAKK M3YYaeMBIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIUN, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUUYMHHO-CJECJACTBEHHbIE CBSI3W U MPOTHBOPEYMS B M3Y4YaeMbIX IMpoleccax U
SBJICHUSIX.

Ba3oBble uccienoBarebCKue AeiCTBUA:

YMEHHE HCTOJIb30BaTh MOCTABIEHHBIC BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMS, & TAKXKE B
KauyecTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABMWIBHOCTH BBICKA3bIBAEMBIX
CYXJECHUN;

NpHOOpETEHUE OMbITa M0 IUIAHUPOBAHUIO, OPTraHM3AMM W TPOBEACHUIO YYECHHUYECKHX
HKCIIEPUMEHTOB, yMEHHE HaOJII0JaTh 3a XOJOM IIPOLEcca, CaMOCTOSITEIbHO IPOrHO3MPOBATh €ro
pe3ynbrat, (opMynupoBaTh OOOOLIEHUS W BBIBOABI [0 pe3yJbTaTaM MPOBEAEHHOIO OIBITA,
UCCIIETOBaHMsI, COCTABJIATh OTUET O MPOJIeNIaHHOM paboTe.

Paborta ¢ unopmanmeii:

yMEHHE BBIOMPATh, aHAJIM3UPOBATH W HHTEPIPETUPOBATH WHOOPMALUIO PA3UIHBIX BUAOB H
dbopM TpencTaBiCHUS, MOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-IOMYJISIpHAs JHTEparypa
XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE MocoOus, pecypchl MHTepHETa), KPUTHUECKH OIEHUBATH
MIPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YyMEHHE MPUMEHSTh Pa3IUyHbIe METOAbl M 3alpoChl MPH TOHCKE M OTOOpe MH(OpManuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJisi BBIMOJIHEHHsS] Y4eOHbIX W MO3HABATEJIbHBIX 3a/ad
ompeAenéHHOr0 TUIA, NPUOOpEeTeHHe ombiTa B 00JacTH HKCIOJB30BaHUA HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHUE KYJIbTYpOH AKTHUBHOTO HCIOIb30BAHUS PA3TUUYHBIX
MMOMCKOBBIX CUCTEM, CAMOCTOSITEJIbHO BBIOMPATh ONTHUMAIBbHYIO (OpMY MpeacTaBieHus HHOOPMAIIUU 1
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOXHBIMU CXEMaMH, JharpaMMaMu, JApPYTUMHU ¢opMamMu
rpauKu U UX KOMOUHAITUSIMH,

yMEHHE UCHONb30BaTh M AaHAIM3UPOBATh B TMpolecce Y4eOHOH U  HCCIeI0BaTEIbCKOM
JESTSIIBHOCTH MH(POPMAIIO O BJIHMSHHH MPOMBIIUICHHOCTH, CEIBCKOTO XO3SWCTBAa W TPAHCIIOPTA Ha
COCTOSIHHE OKPY’KAIOLIEH MPUPOIHON CPEIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHS 33/1aBaTh BOMPOCH! (B XOJe auanora u (WinM) AUCKYCCHH) IO CYHIECTBY OOCYKIaeMOi
TeMBI, (DOPMYITHPOBATH CBOU MIPEIOKEHHSI OTHOCUTEIHHO BHITIOTHEHHSI MPETIOKEHHOM 3a/1a4;

YMEHHUS TPEJCTABIATh TMOJTYYEHHBIE pPe3yJbTaThl MO3HABATEIBLHON JCATEIHPHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JIelaTh MPE3CHTAIUI0 PE3YJIbTATOB BBHIMOIHEHHUS XUMHUYECKOTO SKCIEPHUMEHTa
(1TabopaTopHOTO OMBITa, JTA0OPAaTOPHOM pPAabOTHl MO WCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

YyMEHUS Y4YeOHOrO COTPYOHHUYECTBA CO CBEPCTHHUKAMHW B COBMECTHON TIO3HABAaTEIbHON |
HCCJIEIOBATENLCKON JESATENIbHOCTH MPU PEIICHUH BO3HHMKAIOUIMX MPOOJeM Ha OCHOBE y4€Ta OOIIUX
WHTEPECOB M COTJIACOBaHUs MO3HWIMNA (0OCYKACHHS, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD»,



KOOpJMHAIMSI COBMECTHBIX JCHCTBHIM, ONpeaelicHue KPUTEPHEB IO OIICHKE KadecTBa BBIMTOJTHCHHOMN
paboTHI M IpyTHE).

PeryasiTuBHbIC yHHBepCaJbHbIC y4eOHbIC 1eHiCTBHA:
YMEHHE CaMOCTOSITENIBHO ONPENENsTh LENM JACSITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,

KOHTPOJIMPOBAaTh U MpPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTENbHOCTb, BHIOMpATh Haubosiee
3 PeKTHUBHBIE CIIOCOOBI PELICHUs YUEOHBIX U M03HABATEIbHBIX 3a/1a4, CAMOCTOSATENILHO COCTABIIATh WU
KOPPEKTHPOBATH MPEIOKEHHBIA aJrOpPUTM JCHCTBUI MPU BBIOJHEHUHU 3aJJlaHUM C yYETOM MOTyUYSHHS
HOBBIX 3HaHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHUAX, OICHWBATh COOTBETCTBHE
MOJIyYEHHOT0 pe3yJibTaTa 3asBICHHON LEIH, YMEHHUE MCIONb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI,

npeajaracMbi€ B YCIIOBUU 3aI[aHI/H>'I.

INPEAMETHBIE PE3YJBbTATbBI

B COCTaBcC NpECAMCTHBIX PE3yJIbTaTOB o OCBOCHHUIO 00513aTEeIHLHOTO COACpIKaHul,

YCTaHOBJICHHOTO JIaHHOW (efiepanbHON pabodeil mporpaMMoid, BBIJIEISIFOT: OCBOCHHBIE 00yYatOIIUMUCS
Hay4yHbI€ 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUH, crienupuyeckue JUisi MpeIMeTHON o0nacTu « XUMHUsD,
BUJBl JIEATEIBHOCTH TIO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro HWHTEpIpeTaluu, MNpeoOpa3oBaHUIO U
INPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX U HOBBIX CUTYyalHsX.

K xoHiy o0yuyenus B 8 kjacce npeiMeTHbIE Pe3yIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPAXKaTh

c(OpMHUPOBAHHOCTH Y 00yUaIOIIUXCSl YMEHHI:

PacKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHI: aTOM, MOJEKYJA, XUMHUYECKUWA SIJIEMEHT,
MPOCTOE BEIIECTBO, CIOXHOE BEHIECTBO, CMECh (OAHOPOJHAS W HEOJHOPOAHAsS), BaJCHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsl U MOJICKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JIOJsl XMMHUYECKOTO JJIEMEHTa B COCIWHEHUHU, MOJISPHBIA OOBEM, OKCHI, KHCIIOTa,
OCHOBAaHME, COJb, DJJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJIEHUSA, XUMHUYECKas peakius,
KJIaccu(puKanus peakiuii: peakiuu COSTUHEHHUS, PEAKIUU PA3T0KEHHUS, PEaKIUU 3aMEIICHHS,
peaknuu oOMeHa, 3K30- M SHJIOTCPMHUYECKHE PEaKIUH, TEeIUIOBON 3(PEeKT peakimuu, sIpo aroma,
JNIEKTPOHHBIA CIIOM aToMa, aTOMHas OpOWTaj b, paguyc aroMa, XMMHYECKas CBS3b, MOJSIpHAs U
HETOJISIpHAsl KOBAJICHTHAs CBSA3b, MOHHAsA CBS3b, MOH, KaTMOH, aHUOH, PacTBOp, MaccoBas JOJs
BelecTBa (ITPOIICHTHAS] KOHIIEHTPAIIHs) B paCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUA W MPUMEHSTH 3TU MOHSATHUS MpPU
ONMCAaHUM BEILIECTB U UX NIPEBPALICHHUI;

UCIIONIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIi COCTAaBJICHHUS (OPMYJI BEIIECTB M ypaBHECHUH
XUMHYECKUX PEAKIIUH;

OTIPENIeTISATh BAJCHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTEIECHb OKHUCIICHUS
3JIEMEHTOB B OWHApPHBIX COCAMHEHUSAX, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy
COeMHEHUI 1o (opMyliaM, BUJ XUMHUYECKON CBS3M (KOBAJICHTHAs U MOHHAs) B HEOPTraHMYECKHX
COCIUHCHMSIX

packpsiBaTh cMbIci [lepronnueckoro 3akona J[. M. Menneneesa: 1eMOHCTPUPOBATh OHUMAHUE
MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMUMHUYECKHMX DJJIEMEHTOB OT MX TMOJIOXKEHHUS B
ITepronnueckoi cucrteme, 3aKOHOB COXPAHEHHSI MAcChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUEHHMS, 3aKOHA ABOTaJipo;

OMHUCBHIBATh M XapakTepu3oBaTh TabmuuyHyro Qopmy Ilepuoandeckoil cHUCTEMBl XHMHUYECKHX
9JIEMEHTOB: pa3NnuyarTh MOHSTHUS «TJaBHas moArpymnmna (A-rpynmna)» u «mobouyHas noarpymnmna (b-
rpynmna)», Majible U OOJbIIME MEPUOJIbI, COOTHOCUTh 0003HAYCHHUS, KOTOPbIE UMEIOTCS B TaOJHIIC
«Ilepuogmueckass cucrema xumuyeckux odnemeHToB JI. M. MengeneeBay ¢ 4UCIOBBIMHU



XapaKTepUCTHUKAMU CTPOEHHSI aTOMOB XMMHUECKHX AJIEMEHTOB (COCTaB U 3aps] sapa, oOliee Ynucio
3JIEKTPOHOB U paclpeeseHUue X MO AIMEKTPOHHBIM CIIO0SIM);
KJIaCCU(UIIMPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BEUIECTBA, XUMUYECKUE PEAKINH (110
YHCIIy U COCTaBY yYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P heKTy);
XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWMCTBAa BEUIECTB pPa3IMYHBIX KJIACCOB,
MOATBEPKJasi ONMHMCAHUE MPUMEPAMU MOJIEKYJIIPHBIX YpaBHEHUIH COOTBETCTBYIOIIMX XHMHUYECKHUX
pEaKLHNiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHUsI XUMUYECKUX MPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYI0 M MOJSPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHAYECKOTO 3JIeMEHTa 10 (opMylie COEIMHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOW PEaKIINu;
IPUMEHATh OCHOBHBIE ONEpAlMi MBICIUTEIbHON NEATENbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
000011eHre, cUCTeMaTH3alUI0, KIaCCU(UKAIUIO, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBS3EH —
JUTSl U3YYEHUS! CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUI, €CTECTBEHHO-HAYyUYHbIE METO/AbI TIO3HAHUS
— HaOMI0/IcHNEe, U3MEPEHHE, MOICTUPOBAHUE, SKCTICPUMEHT (PEaSIbHBIN U MBICIICHHBIN);
CleIoBaTh MpaBWJIaM TOJb30BAHUS XUMHUYECKOW TMOCYAONH M J1abopaTOpHBIM OOOpYyAOBaHUEM, a
TaKKe MpaBUIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHMSMHU 1O BBIIIOJHEHUIO
71a00paTOPHBIX XMMHMYECKHUX ONBITOB IO MOJIYYEHUI0 M COOMpaHHIO ra3000pa3HBbIX BEIIECTB
(Bomoposa M KHUCIOpOAa), MPHUTOTOBICHUIO PACTBOPOB C OINpeAeaEHHOW MaccoBOW Jonei
pacTBOPEHHOIO  BEIIECTBAa, IUJIAHUPOBaTh M MPOBOAUTH XHUMHUYECKHE SKCHEPUMEHTBI IO
pacno3HaBaHUI pPACTBOPOB IIEJIOYEH U  KHUCIOT C IIOMOLIBI0 HHAMKATOpPOB  (JIJAKMYC,
deHondTanenH, METUIOPAaHK U IPyTHe).

K koHiy oOyuyeHuss B 9 kjacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH Y O0YYAIOIINXCSI YMEHUI:
PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIA, HOH,
KaTHOH, aHUOH, MPOCTOE BELIECTBO, CIOKHOE BEILECTBO, BAJIEHTHOCTD, IEKTPOOTPULIATEIBHOCTD,
CTETIEHb OKUCIICHUS, XUMHUYECKasi PeaKiys, XUMUIECKasi CBsI3b, TEIUIOBOU 3(PEKT peakuuu, Mob,
MOJIIpHBIA 00BEM, PACTBOP, BJIEKTPOIMUTHI, HEIJIEKTPOIUTHI, DJIEKTPOIUTHUECKAS] IHUCCOLMALINS,
peakuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBEcHE, OOpaTHMble M HEOOpaTUMbIE
peaKklMK, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTAaHOBJICHHE, AUIOTPONHs, aM(pOTEPHOCTb, XHWMHUYECKas CBS3b (KOBaJCHTHAs, WOHHA,
MeTaJIJIMYecKast), KpUcTaindeckasi pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKON
peakuuu, npeaenbHo gomycrumas konuentpauus 111K BemecTsa;
WJUTFOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMHYECKUX MOHATUA W MPUMEHSTH 3TU TOHATHS TPH
ONMCAHUU BELIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIUKY [JIsi COCTaBJIeHHS (OpMyN BEIIeCTB M ypaBHEHUN
XUMUYECKUX PEAKIUN;
ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B COEIMHEHMSIX
pa3IMYHOIO COCTaBa, IPHUHAUIEKHOCTh BELIECTB K ONPEICIEHHOMY KJacCy COEAMHEHHH II0
dbopMynaM, BUJ XUMHYECKON CBsI3U (KOBaJCHTHAs, WOHHAS, METAJUIMYECKasi) B HEOPTaHHMUYECKUX
COEIMHEHUSX, 3apsii MOHA 0 XUMHUYECKOW (opMmylie, XapakTep cpeabl B BOAHBIX PAacTBOpax
HEOPraHWYECKUX COETMHEHUM, TUIl KPUCTAIIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cMbica [lepuonnueckoro 3akona /[[. M. MenneneeBa W JEMOHCTPUPOBATH €rO
MOHMMAaHUE: OIHUChIBaTh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonudeckoil cucTembl
XUMHYECKHX DJIEMEHTOB: Pa3InyaTh MOHATUS «TJaBHas moAarpynma (A-rpynma)» u «moOodHas
noarpynna (b-rpynma)», Manble W OosblMe TEPUOIBI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPHIC
UMEIOTCS B NEpUOAMYECKON Tabimuie, ¢ YHUCIOBBIMH XapaKTEpPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHAYECKHX 2JIEMEHTOB (COCTaB | 3apsil spa, 00Iee YHCII0 IEKTPOHOB U paclpe/ie]ieHue UX 1o
JIEKTPOHHBIM CJI05IM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB M MX
COEZIMHEHUI! B Ipejiesiax MajbIX EepUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;
KJaccu(puIMpOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPTaHUUECKUE BEIIEeCTBA, XUMUUECKUE peakluuu (1o
YHUCIY W COCTaBy YYaCTBYIOIIMX B PEAKIUH BEIECTB, MO TEIJIOBOMY 3(P(EeKTy, M0 M3MEHEHUIO
CTETICHEH OKMCIICHUS! XUMHUECKUX DJIEMEHTOR);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIME W CHelu(UYEcCKHe XUMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOJATBEPXKIasi ONMHCAHUE TMPUMEpPaMH MOJEKYJSIPHBIX U MOHHBIX ypaBHEHHU
COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

COCTABJIATH YPAaBHEHUS AJIEKTPOIMTUYCCKON IMCCOIMAIINN KUCIIOT, IEIOYel U COJeH, MOJHBIE U
COKpAIllEHHbIE ypaBHEHMs peaklUil MOHHOrO OOMEHa, YpaBHEHMs pEaKIHi, MOITBEP’AAIOLINX
CYLIECTBOBaHHE I'€HETHUECKOM CBSA3M MEX/y BEIIECTBAMH Pa3INYHbIX KJIACCOB;

PAaCKpBIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH MOCPEACTBOM COCTABJICHUS
9JIEKTPOHHOTO OajaHca ATUX PEaKIHiA;

IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTU OT MX CTPOEHMS, BO3MOXXHOCTH HPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBUIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIDHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEHTa 10 (opMylie COeIMHEHHs, MAcCOBYIO JOJIO BEIIECTBA B PacTBOPE,
NPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

coOiroAaTh MpaBuia IOJIB30BAHMSI XMMHUYECKOW MOCYJO0W U J1a0OpaTOpHBIM 00OpYyJIOBaHHEM, a
TaKXKe TpaBWiIa OOpalleHHsi C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHSMHU IO BBITTOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 10 MOJYYEHHI0O U COOMpPAaHUIO Tra3000pa3HbIX BEILIECTB
(aMMmaKa ¥ yrieKucaoro ras3a);

HOPOBOJUTH PEAKIIMHU, TOATBEPXKIAIOIINE KAUeCTBEHHbII COCTAaB Pa3JInYHbIX BEIIECTB: PACIO3HABATh
ONBITHBIM TYTEM XJOpUA-, OpoMHMA-, HOAMI-, KapOoHaT-, QocdaT-, cuiaMkar-, Ccyiabdar-,
THJIPOKCHI-NOHBI, KATHOHBI aMMOHUS ¥ MOHBI U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEILECTB;

NPUMEHSITh OCHOBHBIC OIEPAIMU MBICIUTEIBHOW NESITETPHOCTH — aHadN3 M CHHTE3, CpPaBHEHHE,
0000111eHNe, CUCTEMATH3alMI0, BBISIBICHUE MPUUYMHHO-CIEICTBEHHBIX CBSI3eH — s M3Yy4eHUs
CBOWCTB BEIIECTB M XUMHUYECKHUX PEAKIMH, €CTeCTBEHHO-HAyYyHble METO/Abl IO3HAHHUS —
HaOJIr0/IeHue, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peasIbHbINA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

KoaunuyecTBO 4acoB

Ne ni/m HanmeHoBaHue pa3jie/ioB U TeM IPOrpaMMBbI Beero DJIeKTpPOHHbIE (LM (ppPOBbIE)
K/p Ip/p 06pa3oBaTeIbLHBIE PecypChl
Pasnea 1. [lepBoHayajbHble XUMHUYECKHE MOHATHSA
L1 Xumusi — BaskHasi 00J1aCTh €CTECTBO3HAHMS U 5 ) bubauoreka [IOK
’ NMPAKTHYECKOM 1esiTeJIbHOCTH YeJIOBEKA https://m.edsoo.ru/7f41837¢
bub6aunoreka IIOK
1.2 BemecTBa 1 XumMmuuyecke peakuum 15 https://m.edsoo.ru/Tf4183Tc
Hroro no pazgeny 20
Pa3znen 2. BaxxHelinue npejacTaBuTe/ i HEOPraHU4eCKUX BellecTB
bub6aunoreka IOK
2.1 Bo3nyx. Kucsopoa. Ilonsitue 06 okcugax 6 hitps:/m.edsoo.ru/Tf41837c
budanorexa [HOK
2.2 Bonopoa.IlonsiTe 0 KMCJIOTAX M COJISAX 8 1 https://m.edsoo.ru/Tf41837¢
Bbuodaunoreka [OK
2.3 Bopa. PactBopsl. [lonsiTue 06 ocHOBaHMSAX 5 1 hitps:/m.edsoo.ru/Tf41837c
24 OcHOBHBIE KJIACCHI HEOPraHUYEeCKHUX 1 1 buodanorexka HOK
) coeTMHEeHUIt https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Pasznen 3. [lepuoguueckuii 3axon u [lepuoauyeckasi cucreMa XuMHYECKHUX I
CBAA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE PeAKIIUN

jeMeHTOB . U. MenpesieeBa. CTpoenne aToMoB. XMMUYeCKast

epuoauyeckuii 3axoH u Ilepuoauyeckas

bub6anorexka IHOK

3.1 cucTeMa XUMUYeckuXx djiemenTosn /. U. 7 hitps://m.edsoo.ru/Tf41837¢
MenpgeneeBa. CTpoeHue atoma
32 Xumuueckasi cBsizb. OKHUCIUTEIbHO- 3 bubauoreka [HOK
’ BOCCTAHOBHMTE/IbHbIE PEAKIMH https://m.edsoo.ru/7f41837¢c
bub6auoreka IIOK
Hroro no pasneay 15 https://m.edsoo.ru/7f{41837¢
Pe3zepBHOE Bpems 3 budanorexa IIOK
P P https://m.edsoo.ru/741837¢
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 5
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TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

KoanuyecTBOo 4acoB

Ne i/ HaumeHoBaHMe pa3/ieioB U TeM NPOTrPaAMMBbI Beero JaekTpoHHbIe (L(poBbHIE)
K/p Ip/p 006pa3oBaTeIbHBIE PecypChl
Pasznea 1. BenecTBo 1 XUMHYECKHE PeaKIu
L1 IloBTOpEHUE M yriry0JjieHHe 3HAHM OCHOBHBIX Pa3/1esoB 5 1 buoauorexka HHOK
) Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHbIE 3aKOHOMEPHOCTH XHMHYECKUX pPeaKuuii 4 Bub.auorexa MOK
' P peaki https:/m.edsoo.ru/7f412636
1.3 DJIeKTPOJIUTHYECKAs] JUCCONUALNS. XUMUYECKHEe PeaKIlun 8 1 1 bubaunorexa HOK
) B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
21 O0mas xapakTepucTHKAa XUMHYECKHUX 3j1eMeHTOB VIIA- 4 1 Bbub6anorexa HHOK
) rpynmnsl. I'ajorenst https://m.edsoo.ru/7f{41a636
) OO0mas xapakTepuCTUKA XMMHUYECKHX 3JIeMeHTOB VIA- 6 bub6auorexka HHOK
) rpynnbl. Cepa u eé coequHeHUs! https://m.edso0o0.ru/7f41a636
23 OO0mas xapakTepucTHKAa XUMHYECKHX 3J1eMEeHTOB VA- 7 1 buboanorexa HOK
) rpynnbl. A30t1, pocop ¥ UX coeAMHEHUS https://m.edsoo.ru/7f41a636
2.4 O0mas xapakTepucTUKa XUMHUYECKHUX dJjieMeHTOB [VA- 8 1 ) bu6auorexa LHOK
) rpynnsel. Yrjepoa u KpeMHHUN U UX COeIUHECHUS https://m.eds00.ru/7f41a636
Hroro no pasneny 25
Paznea 3. MeTasJibl M UX COeAMHEHUS
. bubaunorexa HOK
31 Obuue ceolicTsa MeTaI0B 4 https://m.edsoo.ru/7f41a636
. bub6auorexka IIOK
3.2 Baskneinme MeTallIbl H UX COeINHEHUS 16 1 2 hitps://m.edsoo.ru/Tf412636
Hroro no pazgeny 20
Pasznea 4. XumMusi 4 OKpyKAKOIIasi cpeaa
4.1 BemecTBa 1 MaTepuaJibl B :KU3HU YeJIOBEKA 3 bubauorera HOK

https://m.edsoo.ru/7f41a636
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HToro no pasaeny 3
Pe3zepBHOE Bpems 3 Bubsmorexa IIOK

p P https://m.edsoo.ru/7f41a2636
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68



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

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE
obmmectBo «M3narenscTBo «IIpocBemienne

METOANYECKHUE MATEPHUAJIbI 1JIs1 YUUTEJIA

1. I'abpuensn O. C., Bockoboiinukosa H. I1., SmykoBa A. B. HacTtonpHas kHura yuuresns.
Xumus. 8 ki1.: Metonuueckoe rocobue. - M.: Jlpoda, 2021.

2. l'abpuensH, O. C. Meroanueckoe nocodue k yueoHuky O. C. ['abpuensna «Xumus». 8
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 1009.

3. Xumus. 8 xi1.: KonTposbHbie 1 mpoBepouHble padoTsl k yuebHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakoa u ap. - M.: llpoda, 2022.
TaHHBIE

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET

1. Enunas kosnekus LIOP: TlpenmeTHas kosutekuus « XUMUSD)
http://school-collection.edu.ru/collection/chemistry

2. EctecTBeHHO-Hay4yHbIe JKCIIepUMeHThI: XxuMmusi. Komekiust Poccuiickoro
00111e00pa30BaTEILHOrO MopTaia

http://experiment.edu.ru

3. Bcepoccuiickas ouMIinaia NKOJIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru

4. Opranuyeckas XMMHUsL: 3JIEKTPOHHBIA yUeOHUK AJIsl CpEeIHEN IIKOIbI
http://www.chemistry.ssu.samara.ru

5. OTKpPBITHIN KOUTeIK: XUMHUS

http://www.chemistry.ru



