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MNOSACHUTEJIBHAS 3AIINCKA

[lporpamma 1O XHMHHM Ha YpOBHE OCHOBHOTO 0OOmEero ob6pa3oBaHusm
COCTaBlieHa Ha OCHOBE TpeOOBaHW K pe3ynbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTelbHOM MPOrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHusl, MPEACTABICHHBIX
B @I'OC OO0, a Takke Ha 0OCHOBE (eliepalibHON padouei nmporpaMMbl BOCITUTAHUS
M ¢ y4éTOM KOHLCNIMH I[penojaBaHus ydyeOHOro mpeamera «XUMUS» B
obOpa3oBaTebHbIX Opranu3anusx Poccuiickoit Degepanuu.

[Iporpamma mo XumMum 1a€T TPEICTABICHHE O IENAX, OOIIEH CTpaTeruu
o0ydyeHusi, BOCHUTAHHS M pa3BUTHUA OOY4YAIOIIUXCS CPEACTBAMM y4eOHOro
npeaMeTa,  YCTaHABIUBaeT  00s3aTesbHOe npeaIMeTHOe  COJeplKaHue,
MpeayCMaTpUBAET PACIpeefieHHe €ro Mo KiaccaM W CTPYKTYpPHpPOBAaHHE IIO
pasgenraM M TeMaM MPOTpaMMBI TI0 XHMHH, ONpEICHAeT KOIUYECTBEHHBIE W
Ka4eCTBEHHBIC XapaKTEePUCTUKH COJIEpIKaHUS, PEKOMEH/TyeMYO
MOCJICIOBATCILHOCTh ~ U3YYEHUsT XHMHH C  YYETOM  MEKIIPEJAMETHBIX |
BHYTPHUIIPEJIMETHBIX  CBSI3€HM, JIOTMKM  y4e0HOro mpoiecca, BO3pPaCTHBIX
OCOOCHHOCTEH  00yuUaloOIIMXCs, OMNpEAeNAeT BO3MOKHOCTU TpeaMeTa A
peanu3annu TpeOOBaHWI K pe3yjbTaTaM OCBOEHHWS OCHOBHOH 00pa3oBaTelbHOM
MporpamMMbl Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHus, a Takke TpeOOBaHHU K
pe3yabTaTaM OOydeHHUsS XMMHH Ha YPOBHE IIeJieH W3YYCHHS MpeaMeTa i OCHOBHBIX
BHJIOB Y4eOHO-TTO3HABATEIbHOU JIESITEIBHOCTH OOYYaromerocs M0 OCBOCHHIO
y4EOHOr0 COIepIKaHusL.

3HaHWE XHMHH CIY)XHT OCHOBOW i (OpMHpPOBaHHSA MHPOBO33PCHHSA
o0y4aronierocsi, ero MpeJACTaBICHUII O MaTEepPHAILHOM EJIMHCTBE MHPA, BAXKHYIO
poJib UrparoT (GopMUpPyEMble XUMHEH MNPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIX
SHEpPruu M 00 SBOJIIOIUHK BEIIECTB B IMPHUPOJE, O MYTAX PEIICHUS TII00aIbHBIX
MpoOIeM yCTOMYMBOTO PAa3BHTHA YEIOBEYECTBA — CHIPHEBOM, JYHEPreTHYECKOH,
MUIIEBOH W DKOJIOTHYECKOH 6€30MacHOCTH, TPOOIeM 3IpaBOOXPAHECHHSI.

W3ydyeHne XuMun:

CIOCOOCTBYET  pealu3alid  BO3MOXKHOCTECH  JIJIi  CaMOpasBUTHsA W
(dbopmMupoBaHus KyJIbTyphl IHYHOCTH, €€ 001EH U PYyHKIIMOHAIBHOI TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHUPOBAHUE MBIILIEHUS M TBOPYECKHUX CIOCOOHOCTEI
o0yJarommxcsi, HaBBIKOB WX CAMOCTOATEIBHOW y49eOHOW  JIEATEITBHOCTH,
IKCMICPUMEHTANBHBIX W HCCIACHOBATEIBCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KU3HU, TaK U B TPO(ecCHOHATBHOI JIeATeILHOCTH;

3HaKOMHT €O crnenu(ukold HAyIHOTO MBIIUICHHS, 3aKJIagbIBAET OCHOBBI
IIEJIOCTHOTO B3IUIA/la HAa €AMHCTBO MPHUPOJIBI M YETOBEKA, SIBIACTCA OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHO! I'PAMOTHOCTH 00YyYarOIIUXCH;

criocoOcTBYeT (OPMHPOBAHHIO [IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HaAy4YHbIM 3HAHUSM, K [IPUPOJIEC, K YEJIOBEKY, BHOCUT CBOH BKJIAJl B 3KOJIOTHYECKOE
oOpa3zoBaHue 00YyUYaIOIIMXCA.

JlanHple HampaBieHHS B OOYYEHHWH XHMHH OOECIeUMBAIOTCS CHEIH(HKON
colmepKaHus ~ y4eOHOrO  TpeaMeTa, KOTOpPBI  SBISETCS  TEJarorH4ecKH



a71anTUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKM XHMUM HA ONPEIeIEHHOM JTarne eé
pa3BUTHA.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00I1I€TO 00pa3oBaHusA OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOUIMMHUCS CHCTEMBI TEPBOHAYAIBHBIX TOHATHH XHMHH, OCHOB
HEOPraHUYECKOW XUMHUHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TIOHATHIA
OpraHU4YE€CKO XUMHUHU.

CtpyKTypa comepxkaHusi MPOrpaMMbl MO0 XMMHUHM C(HOpMHUpPOBAHA HAa OCHOBE
CUCTEMHOI'0 mojaxoga K eé usydeHuro. CoaepkaHue CKIAJbIBACTCS U3 CHCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIICCTBE U CUCTEMBI ITIOHATHHA O XUMUUYECKOHU
peakumn. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHHW30BAaHBI 110 TPHHIHKMY
[IOCJIEA0BATEILHOTO PAa3BUTUA 3HAHUM HAa OCHOBE TECOPETHYECKHUX IIPEACTaBICHUN
pa3HOro ypOBHS:

— @TOMHO--MOJIEKYJISIDHOTO YYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHMS;

— [lepuoauueckoro 3akona /[. . MeHnienieeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHsA O CTPOEHHHM aTOMa U XUMHUYECKOHN CBSI3H;

— TPEACTaBICHHH 00 DJICKTPOJIMTHYSCKOW MOUCCOIMAIIMA BEIIECCTB B
pacTBopax.

Teopernueckue 3HaAHUS PACCMATPUBAKOTCS HA OCHOBE AMIIHUPUYECKU
MOJIY4EHHBIX U OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIIEI0BATEIbHO OT OJIHOTO
YPOBHS K APYTOMY, BBITIOIHASA (PYHKIMHU OOBSICHEHHS ¥ MPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS ¥ BO3MOXKHOCTEH MPAaKTHYECKOTO MPUMEHEHHUS U MOITYYEHHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHne mporpamMMbl [0 XHMHH  CIOCOOCTBYEeT  (hOPMHUPOBAHHIO
MPEACTABICHUA O XUMHYECKON COCTABISIONICH HAYYHOW KapTUHBI MUpPA B JIOTHKE
€€ CUCTEMHOM MPUPOABI, IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHHMIO U METOIaM
MOo3HaHUsA B Hayke. M3ydeHMe XWUMHMHM MPOUCXOIUT C INMPUBJICYEHUEM 3HAHUN M3
paHee M3YYEHHbBIX Y4eOHBIX mpeaMeToB: «Okpyxkaromui Mupy», «buosmorus. 5-7
Kjacchl» U «Pu3nka. 7 Kiiacey.

[lpy M3y4eHUHM XUMHUU TPOMCXOAAT (HOPMHUPOBAHME 3HAHWUKM OCHOB
XMMHYECKOW HayKH Kak 0OJacTH COBPEMEHHOTO €CTECTBO3HAHHSA, MPAKTHICCKOMN
NEATEIbHOCTH 4YeJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPBL.
3ajaya y4yeOHOro npeameTa COCTOUT B (DOPMHPOBAHMM CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETHUYECKHUX IMOJIOKEHUM,
JOCTYIHBIX O00O00IIEHUH MHPOBO33PECHUYCCKOrO Xapakrepa, s3bIka HAyKH, B
npuoOIIEHUH K HAy4YHbIM METOJaM TO3HAHUS TPU H3YUYEHUH BEIIECTB |
XUMHYECKUX peakuuid, B ((OPMUPOBAHUM M PA3BUTHH ITO3HABATEIbHBIX YMEHUU U
MX NPUMEHEHUM B y4eOHO-NO3HABATEIbHOM U  y4eOHO-HCCIIEI0BATEIBCKON
JCATEIBHOCTH, OCBOCHUU TPAaBMJ 0€30macHOro OOpalieHus ¢ BEIISCTBAMU B
MOBCEIHEBHOM KU3HMU.

[Tpu m3ydeHHUM XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMS Ba)KHOE
3Ha4YECHUE NMPUOOPEIM TAKUE LIETH, KaK:

— (opMHpoBaHHE WHTEIUVIEKTYaJlbHO Pa3BUTOH JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1alTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HH;



— HAMNpaBlIeHHOCTh OOy4YeHHs Ha CHCTEMaTHYecKoe MpHOOIIeHHEe
O00yyaloIuXcs K CaMOCTOSITENBHOM NO3HABATENBHOM IEATENLHOCTH, HAYUYHBIM
METOJIaM T03HaHUs, (POPMUPYIOUIMM MOTHMBALUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— obecrnieyeHHe yCIOBHI, CIOCOOCTBYIOMIUX MPUOOPETEHHIO 00YUYaIOIIUMUCS
ombITa Pa3zHOOOPA3HOM [ESATETLHOCTH, MO3HAHMS M CaMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIHOYEBBIX KOMIIETCHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYEHHE IS
pasJIMYHbIX BUIAOB JACATCIBHOCTH;

— ¢opmupoBanue oOweld (QYHKUHOHAIBHON M €CTEeCTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSICHSATh W OIEHHUBATH SIBJICHUS
OKpPYXAIOIIEro MHpa, WCIHOJb3Ys 3HAHUS W OIBIT, MOJYYCHHBIC MPH H3YYCHHU
XUMHH, IPUMEHSTh UX [IPU PEIICHUH MPOOJIEM B TOBCEIHEBHOH JKM3HU U TPY/I0BOU
JCATEILHOCTH,

— (dopmupoBaHue Yy O0OydarOUIUXCS T'YMAHUCTUYECKUX OTHOILIEHHH,
MOHUMAHMUS ITICHHOCTH XHMMHMYECKMX 3HAHWH JUIS BBIPAOOTKH 3IKOJOTHHECKH
1esiecoo0pa3HOro MOBEACHUS B OBITY M TPYOOBOH MEATEIBHOCTH B IEIAX
COXpaHEHHS CBOETO 3/I0POBbSI U OKPYIKAIONIEH IPUPOJIHOM CPeibl;

— Pa3BUTHE MOTHBALIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CAMOBOCITMTAHMK) HA OCHOBE YCBOGHHSI OOLICYE/IOBEYECKUX IIEHHOCTEH,
rFOTOBHOCTH K OCO3HAHHOMY BbIOOPY Ipoduiis U HAINpPaBJIEHHOCTH JaIbHEUIIETrO
00y4YeHHS.

OO111ee YUCII0 YaCOB, OTBEIEHHBIX JIJIsi M3YUEHUSI XUMHUU HA YPOBHE OCHOBHOI'O
obuiero obpasoBanus, cocrasisger 136 gacoB: B 8 wiacce — 68 yacoB (2 yaca B
HEJeII0), B 9 Ki1acce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHa4vanbHbIe XHMMUYECKHE TIOHATHSA

IIpeamer xumun. Pone XMMHM B J)KM3HH 4YEJIOBEKAa. XUMHUSA B CUCTEME HayK.
Tena m BemectBa. Du3nueckue CBOWCTBA BENIECTB. ArpEraTHOE COCTOSIHUE
BeniecTB. [loHATHE 0 METONAaX MO3HAHUSA B XMUMUU. YHCTBIE BENIECTBA M CMECH.
CriocoObl pa3aesicHus: CMECEil.

ATOMBI M MOJIEKYJIBl. XHMHUECKHE 3J1eMEHTbl. CHUMBOJIBI XUMHUYECKHX
31eMeHTOB. [IpocThie 1 ClI0kKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YHEHHE.

Xwumudeckas popmya. BaieHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemnlecTB. OTHOcUTENbHAs aToMHas Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 10JIsi XUMHYECKOT0 3JIEMEHTA B COCIMHEHUU.

KonudectBo Bewecra. Monb. MonsipHas Macca. B3auMocBsizb Kosi4ecTsa,
Macchl M YHCIa CTPYKTYPHBIX €IMHHMIl BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKHX COETUHEHHI.

dusnueckue U XUMHUYECKHUE SBJICHUS. XUMUYECKasi peakius U e€ NpPU3HaKH.
3aKOH COXpaHEHHWs MacChl BeIlIeCTB. XHMH4YecKue ypaBHeHus. Kiaccuduxanus
XMMHYECKUX peakLMil (CoeMHEHMS, Pa3/I0OKEHUs, 3aMeIleHHs], OOMeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO ¢ XHMHYECKOH TOCY/I0H, MpaBUiIaMHu padOTHl B TaOOpPaTOpHH H
npuéMaMy oOpalieHus ¢ J1a0OpaTOPHEIM 000pYAOBaHUEM, U3YUCHUE U OIUCAHUE
(hU3UUECKUX CBOMCTB 00pa3lOB HEOPraHUYECKUX BEUIECTB, HaOII0/1eHue
du3nueckux (IUIaBJICHUE BOCKa, TasHUE Jibja, pacTUPaHUE caxapa B CTYIIKE,
KUTIEHHE W KOHJEHCAIIMA BOJbI) M XUMHUYECKHX (TOPEHHE CBEYH, MPOKAJNBAHHE
MEJHOM MPOBOJIOKH, B3aMMO/ICHCTBUE MeJla C KMCIIOTOM) SIBICHUH, HaOMoAeHUE U
OMKMCAHUE MPU3HAKOB IMPOTEKAaHHS XUMHUYECKUX peaklMi (pa3loKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTHI C XJOPHAOM Oapus, pa3ioKeHHe THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aUMOACHCTBHUE kee3a ¢ pacTBopoM conu meau (II),
U3y4YEeHHE CIOCOOOB pa3leNieHus CMECei: ¢ MOMOUIbI0 MarHuTa, (UILTPOBAHMUE,
BbIMIAPUBAHKE, JUCTHILIALMSA, XpoMaTrorpadus, IPOBEJICHUE OYHCTKH ITOBAPEHHOM
COJIM, HAOJNIOACHUE W  OINMCAHWE  PEe3yJbTAaTOB  I[POBEJACHUS  OIbITA,
WIUTIOCTPUPYIOIIEr0 3aKOH COXPaHEHUsS MAacChl, CO3JIaHHE MOJeNeil MOJIeKyI
(IIapOCTEPIKHEBBIX ).

BaskHeililne npeacTaBuTe/ M HEOPraHHYeCKHUX BellecTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopoa — niaeMeHT U mpocrtoe
BeulecTBo. Haxokinenwe kucnopoga B npupone, (U3MYECKUEe U XUMHUYECKHE
croiictBa (peakumu ropenus). Oxcunpl. l[lpumenenue kuciopona. CrocoOsl
MOJIydeHHUs KHUCIopojaa B Jadopatopud U MpoMbiluieHHOCTH. Kpyrosopor
KUCI0poia B npupoje. O30H — amoTponHas MoauduKaius KUCiIopoa.

TennoBoit 3pphexT XUMHUUYECKON peakiuu, TEPMOXMMUUCCKUE YpPaBHCHMS,
9K30- W JHAOTEPMHUYECKHE peakuud. TOIMBO: yrosib M MeTaH. 3arps3HeHue
BO3/1yXa, YCUJICHHE MapHUKOBOTO Y dekTa, pazpymeHue 030HOBOTO IO,



Boaopoa — snemeHT u npocroe BeuecTBo. Haxoxxaenue Bogopoaa B IpUPO/IE,
du3nyeckne u XMMUYECKUE CBOICTBA, IPUMEHEHHE, CTTOCOOBI omyueHus. KncaoTer
M COJIH.

Monspubiit 005EM Ta30B. PacuyéThl MO XMMHUYECKUM YPaBHEHHUAM.

@du3snyeckue cBoMcTBAa BOJABL. Boga kak pactBoputens. PacTBOpsI.
HacpblllleHHble M HEHACHIIEHHbIE PAcTBOPbL. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBas 10514 BElIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BO/Ibl. OCHOBaHUSI.
PoJib pacTBOpOB B NpHUpOJE U B KU3HHU yenoBeka. KpyroBopoT BOjbl B IPUPOJE.
3arpsizHeHue npupoaHbIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccudukamms nveopranmdecknx coeauHeHnid. Oxcuabl. Kmaccudukamms
OKCHJIOB:  coneoOpa3yrome  (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHBIE) W
HecosieoOpasyromue. Homenkiarypa okcuaoB. Du3nueckue W XHUMHUYECKHE
cBoiicTBa okcuaoB. [lomyuenue okcuaos.

OcHoBanusi. Kraccudukauuss ocHoBaHui: 1IENOYH U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHul. DuU3MUECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHHUU. [TonyueHne OCHOBaHUIA.

Kucnotel. Knaccudukamms kucior. Homenkiarypa kucior. Ousznueckue u
XUMHYECKUE CBOWCTBa KHcaoT. Psyn axkxtuBHocTH MetaqmoB H. H. bekxerosa.
[Tomyyenue KUCnor.

Comu. Homenknarypa coneid. @u3n4ecKkue U XMMUYECKHE CBOMCTBA COJIEH.
[Tonmyuenue conen.

I'enernueckas cBs3b MEXJ1y KiIacCAMU HEOPTaHUYECKUX COEUHEHHUIH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OTPE/ICTICHNEe COACPIKAHU KUCI0POa B BO3IYXE, MOJyYCHHE,
coOmpaHue, pacmo3HABaHUE W H3YUYCHHME CBOMCTB KHCIOpOAa, HaOmIoAeHUE
B3aMMOJICMCTBUASL BEUIECTB C KHUCIOPOJOM U YCIOBHS BO3HUKHOBEHHUS H
npeKpanieHusi ropeHusi (moskapa), O3HaKOMIEHHE € oOpas3llaMu OKCHJIOB H
OIHMCAaHUE WX CBONCTB, IOJYYEHHE, COOMpAHUE, PACIIO3HABAHUE U U3Y4YCHHUE
CBOMCTB BOJiOpoja (ropeHue), B3aumojeicTBue Boaopoja ¢ okcuaoM meau (II)
(BO3MOYKHO HCIIOJIH30BAaHUE BHIICOMATEPHANIOB), HAOMOIEHNE 00pa3lloB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEI0BAaHUE OCOOEHHOCTEN pPAcTBOPEHHUs BEIIECTB C
pasIMYHOM  PACTBOPUMOCTBIO, TPHUIOTOBJIECHUE PACTBOPOB €  ONPEACIEHHOU
MACCOBOM J10JIeH pacTBOPEHHOTO BELIECTBA, B3aUMOIACUCTBHE BOJbI C METAJIIAMHU
(HatpueM ®  KamplnumeM) (BO3MOXKHO  HCTOJB30BAHWE  BHJIEOMATEPHAIIOB),
HCccleoBaHne 00pa3loB HEOPTAaHWYECKMX BEIIECTB pA3UYHBIX  KJIACCOB,
HAOJII0JIeHHE U3MEHEHHSI OKPaCKH MHIAUKATOPOB B PACTBOPAX KHUCIJIOT U IEJIOYEH,
u3ydeHue B3anmoaercTBus okcuaa meau (II) ¢ pactBopom cepHOI KUCTOTHI, KUCIIOT
C METAJUIaMU, peaKUUi HEUTpaIU3aluU, MOJTYYCHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITCCHEHHE OJHOTO MeETajuia JAPYrMM W3 PacTBOpa  COJIM, pelIeHue
SKCMEPUMEHTATIBHBIX 3aad 1Mo TeMe «BakHelue Kiacchl HeOpPraHuYeCcKHX
COEITMHEHU .

Ilepuoanyeckuin 3axkoH u Ilepuoauyeckas cucremMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHue aromoB. XHMHYeCKasi CBA3b.
OKHCINTEIBbHO-BOCCTAHOBHUTEILHbIE PeaAKIIMU



[lepBble MOMNBITKA KIACCU(PUKALIMM XUMHYECKUX 3jieMeHTOB. llonsarue o
IpyNmax CXOMHBIX JJEMEHTOB (IIEIOYHBIE M MICJTOYHO3EMENIbHBIE METAJIb,
raJlOTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(poTepHbIC OKCHIBI
¥ TUAPOKCHIBI.

[Tepuoanueckuii 3akoH. Ileppoanueckas cuctemMa XMMAYECKUX JJIEMEHTOB [1.
1. Menneneesa. Koporkonepuoanas u aimuHHonepuoHas popmsl [leproauueckoii
cucteMbl xumuueckux siaemeHtoB [l. U. Menngeneea. Ilepuoasl u rpynmsi.
Du3uyecKkui CMbICIT MOPSAKOBOr0 HOMepa, HOMEPOB MePHO1a U TPYIIILI 3JIEMEHTA.

Crtpoenue atoMoB. CocTaB aToMHBIX sijiep. M3otonsl. Dnektponbl. CTpoeHue
ANIEKTPOHHBIX  000M0YeK aTtomMoB TmepBbIX 20 XMMHYECKHX  DJICMCHTOB
[Tepuoauueckonn cuctemsl [[. M. MenneneeBa. XapakTepUCTHKA XHUMHUYECKOTO
a7eMeHTa 110 ero nosoxenuto B [lepuonuueckoit cucreme J{. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHsI pajuyca aToOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB I10 IPYIIaM U NIepUo/IaMm.

3uavenue Ilepuoauueckoro 3axkona u Ilepuoguueckoil CUCTEMbl XUMHUYECKHUX
JJIEMEHTOB 71 pa3BUTUA Haykd u npaktukd. . M. MennpeneeB — yd€Hbld H
rpaKJaHuH.

Xumnueckasi cBs3b. KoBaneHTHas (monsipHas W HEMONSPHAsi) CBA3b.
DNEKTPOOTPULATENBHOCTE XUMUYECKUX DJIEMEHTOB. MOHHas CBA3b.

Crenenp  okucieHusi.  OKHMCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Ipoueccel okucienuns u BoccTaHOBIEHHS. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3lloB BEIIECTB METAJJIOB MU HEMETa/UIOB, B3aUMOJICHCTBUE
MJPOKCH/Aa LMHKAa C pacTBOpPAMH KHCIOT M LIEJI0YE€H, NPOBEIACHHUE OIBITOB,
WIUTIOCTPUPYIOIIUX — NPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiMM pa3ioKeHHs, COETUHEHHNS ).

Mesrcnpeomemnuie céasu

Peanu3anusi MeXKINpeIMETHbIX CBA3€H MPU HM3YYCHUHM XUMUU B 8§ Kiacce
OCYILIECTBJISIETCSL uUepe3 HCMOJIb30BaHHE Kak OOMIMUX eCTEeCTBEHHO--HAyUHBIX
MOHATUH, TaK W TOHSTUH, SBISIOIIUXCA CUCTEMHBIMHU JIJISI OTAENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O UKJIA.

OO11e eCTeCTBEHHO--HAYYHbIC TOHITHSI: HAYYHbIH (JaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHaJlu3, CHHTe3, Kiaccuukaiys, TepUOIUYHOCTb, HaOJIOJeHHE,
SKCHEPUMEHT, MOAEIMPOBAHUE, U3MEPEHUE, MOJIENb, ABICHUE.

@usnka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIUI, H30TOTIBI,
paauOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKHM 3apsi/l, BEIIECTBO, TelO, O0BEM,
arperaTHO€ COCTOSIHME BeIleCTBa, Ta3, (U3UYECKHE BEIUYUHBI, €IMHUIBI
M3MEPEHUs, KOCMOC, TUIaHeThl, 3B€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, duochepa.

['eorpadus: armocepa, ruapocdepa, MUHEpAIbl, TOPHBIE TOPObI, TOJIE3HBIE
HCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUMHYECKAS peaKus

[Tepuonnueckuii 3akoH. [leppoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB [1.
. MenneneeBa. CtpoeHHe aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB



XUMHYECKHX JIEMEHTOB NIEPBBIX TPEX MEPUOAOB, KIS, KaNbLUI U UX COCAUHCHUN
B COOTBETCTBHHM C TMOJOKEHHMEM »H3neMeHToB B [lepmoamyeckoit cucreme u
CTPOCHUEM MX aTOMOB.

CTpoeHue BemIECTBA: BHABI XHMHUYCCKOH CBA3M. THINBI KPHUCTAIHYECCKHX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMNA KPUCTAIIIMYECKOW PEIIETKU U
BHJIa XUMHYECKOH CBSI3H.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHUX BEIICCTB. XHUMHUUYECKUE
CBOMCTBA BEIECTB, OTHOCSIIUXCS K pa3IMYHBIM KJlacCaM HEOPraHUYeCKHuX
COC/IMHCHUH, TeHETHYECKasl CBA3b HEOPTAaHMYECKHUX BEILIECTR.

Knaccudukamms XMMUYECKHX peaKIui M0 Pa3nuIHbIM MPU3HAKaM (10 YHCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIHUU BEIIECTB, MO TeIioBoMy 3(dekry, 1o
M3MEHEHUIO CTENEHEN OKUCJIEHUS XUMUYECKUX JJEMEHTOB, 1O OOPAaTUMOCTH, MO
Y4acTUIO KaTajau3aTopa). DK30- U SIHIOTEPMHUYECKHE PEAKIIUH, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopoctu xumudecko peakuuu. [loHsaTue 00 0OpaTUMBIX U
HEOOpaTHUMBIX XMMHUYECKHX peakiusaX. [IoHATHE O TOMOTE€HHBIX M T'€TEPOTCHHBIX
peakuusx. [loustue o karanuze. [louarue o xumuueckom pasHoBecuu. DakTopsl,
BIMSIONINEG HA CKOPOCTh XWUMHUECKOM pPEakMM U TOJOXKEHHE XUMHYECKOTO
PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAaKIMH,  DJIEKTPOHHBIM  OanmaHc
OKHMCJIUTEJIbHO-BOCCTAHOBUTEIBHON peaKiLuHu. CocraBnenue ypaBHEHU
OKHUCITUTEILHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMil € HUCIOJb30BAaHUEM MeEToja
3JIEKTPOHHOTO OajaHca.

Teopust NMEKTPOTNTHIESCKON TUCCONMALUN. DICKTPOIUTHI U HEJEKTPOIIUTHI.
Katuonsl, aHnoHbsl. MexaHW3M OHCCOLMALMHM BELICCTB C Pa3IUMYHBIMH BHUIAMHU
xuMuyeckon cBsa3u. CreneHs auccouuannn. CHIBHBIE U CIa0BI€ DIIEKTPOIUTHI.

Peakuuu moHHOTO 0OMEHa. Y CIIOBHUSl TPOTEKAHUSA PEaKIMii HOHHOTO OOMEHa,
[OJIHBIE M COKpalIEHHbIE HWOHHBIC YypaBHEHHs peakuui. CBOWCTBA KHCIIOT,
OCHOBAHMI1 U CoJieil B CBETE MpeCTaBICHUM 00 3IEKTPOJIUTUUECKOM TUCCOIIUALIUU.
KauecTtBeHHbIe peakunn Ha HOHBL. [loHsITHE O THIpOIU3E CONEi.

Xumuyeckuit IKcnepumenm:

O3HAKOMJICHHE € MOJICJISIMU KPUCTAJUIMUECKUX PEIETOK HEOPraHUUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W ajimasa), CJIOXKHBIX BEIHIECTB
(Xmopuaa HaTpHs ), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEAKLIUHA OT
BO3ACHCTBHSA  Pa3iNWYHBEIX  (aKTOpOB, WCCICHOBAHHE JIICKTPOMPOBOAHOCTH
pacTBOPOB BEUIECTB, MPOLECcCA AUCCOIMALIMY KUCIIOT, 1IeJI0Yel U colleil (BOBMOKHO
MCII0JIb30BAHME BHJIEO0 MATEPHANIOB), MPOBEJAEHUE OIBITOB, WUTHOCTPUPYIOLIUX
NpU3HAKKU TPOTEKAHWs peakiui HOHHOro oOmeHa (oOpa3oBaHue oOcajika,
BBIZICJICHUE Ta3a, 00pa30BaHWE BOJIbl), OMBITOB, HWUIIOCTPUPYIOMIUX MHPUMEPSI
OKHCIINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUA (TrOpeHHe, peaklMu pPa3IoKeHHs,
COCIMHEHMS), pacrno3HaBaHME  HEOPraHMYECKHMX  BEIIECTB C  IMOMOIIBIO
Kaue€CTBEHHBIX PEAKLIMI HAa MOHBI, PEIICHUE dKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTa/lJIbI H X COeTHHEHUS

Oobmras  xapakTepucThka TanoreHoB. OCOOESHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIC CTerneHu oKHuciIeHus. CTpoeHHe W (PU3HYECKHE CBOWCTBA IMPOCTHIX



BEIIECTB — rajJoreHoB. XMMHYECKHE CBOICTBA HA IPUMEPE XJIOpa (B3aMMOICHCTBHE
C METaJUlaMH, HEMETaJUlaMH, Ieaodyamu). XimopoBogopod. ConsitHasg KHCIIOTa,
XMMHUYECKHE CBOMCTBA, TOJIydeHHEe, TMpuMeHeHHe. JlewictBue ximopa u
XJIOPOBOIOPOAA HA OPraHu3M uejJoBeka. BaxkHeHne XIopuasl U UX HAX0XKISCHNE B
MPUPOJE.

OOuras xapakrepuctuka 31eMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEpHbIE CTENeHU okucieHus. CTpoeHue M (PU3HYECKHUE CBOKCTBA
MPOCTBHIX BEILIECTB — KUCJIOPOJa U cephl. AJUIOTpONHbIE MOJU(UKALIMK KUCTOPOIa
M cepbl. XUMHUECKHe CBoMcTBa cepbl. CepoBOOpOA, CTPOCHHUE, (PHU3MUECKHE U
XMMHYECKHEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABMUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kucioTa, pusndeckue 1 XMMUUECKHe CBONCTBA (001IMe KaK MPeACTaBUTENA
KJacca KHUCIOT U crnenuduueckue). XMMHUYECKUE PEaKLUH, JIEKAIIUE B OCHOBE
MPOMBINUIEHHOTO croco0a MoiaydeHus cepHod KuciioThl. [IpumeHeHue cepHoii
KucaoTel. ColM CepHOM KMCIIOTBI, KadyeCTBCHHas peakUus Ha Cyab(dar-HOH.
Haxoxnaenue ceppl U €€ COCAMHEHHMM B NpUpoJe. XHUMHYECKOE 3arpsisHEHHUE
OKPYKAIOIIEH CPEABbl COCOUHEHHUSAMHU Cepbl (KHUCIOTHBIE MOXKIH, 3arpA3HCHHE
BO3/yXa U BOI0OEMOB), CIIOCOOBI €ro NMpe0TBPaLCHHS.

Oburas xapakrepuctuka 371eMeHTOB VA-rpynmbl. OCoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTEIEHH OKUCIEHHS. A30T, paCIpOCTPAHEHHE B NPHUPOJE,
dusnyeckne n xumudeckre cBoicta. Kpyrosopor azora B mpupoje. AMMHAK, €To
(du3nYeCKHEe U XMMHUYECKUE CBOMCTBA, MOJydYeHHE U npumeHeHne. Conm aMMoOHMS,
ux pU3MYECKHe U XUMUUYECKHE CBOICTBA, IpuMeHeHue. KauecTBeHHas peakius Ha
MOHbl aMMOHHMS. A30THasi KUCJIOTa, €€ MOJydeHue, (pU3MUeCKHe U XUMHUUECKHE
cBoicTBa (00IIME KAk MPEACTABUTENS Kiacca KHCIOT W crnerududeckue).
Mcnonb30BaHUE HUTPATOB M COJICH aMMOHHSA B KaUECTBE MUHEPATbHBIX YIOOpEHUI.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIENH Cpe/lbl COEIUHEHUAMM a30Ta (KUCIOTHBIE
NOXKIIM, 3arpsS3HEHHE BO31yXa, MOYBbl M BOAOEMOB). Docdop, amioTponHbe
moaudukanuu dochopa, puzndeckne u xumudeckue cporcrea. Okcua pocdopa
(V) u ¢ochopHas kucinora, GpuU3MUeCKHMe M XUMHUUYECKUE CBOMCTBA, IOJIyYCHHE.
Ucnons3oBanne pochaTos B kauecTBe MUHEPAIBHBIX Y I0OpEHMIA.

O6uras xapakrepuctuka 3neMeHToB [V A-rpynmbsl. OCOOEHHOCTH CTPOCHUSA
ATOMOB, XapaKTEPHBIE CTEIMEHU OKUCIICHUS. YTIIepO/1, AIOTPONHbIE MOAU(UKALIMHY,
pacrpocTpaHeHHe B Mpupojie, GU3nyeckne U XMMHUYECKHe CBOMCTBA. ACOpOLUs.
KpyroBopor yrmepona B mpupoxae. OKcuiabl yriaepoma, HUX ¢u3nyeckue W
XUMHYECKHE CBOWCTBA, [EHWCTBHE HA JKUBBIE OPraHU3Mbl, I[IOJYYEHHE U
IpUMEHEHHE. DKOJOrMYeCcKue IMpoodsieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a TJ100aJIbHOIO MOTEIUIEHUsI KJIMMaTa, NMapHUKOBBIM 3 dekt. YronbHas
KacaoTa ¥ €€ coiu, UX (PU3MYECKHEe M XUMUUYECKUE CBONCTBA, IMOJYyYCHHE U
npuMeHenne. KauvecTBeHHass peakuus Ha kapOoHaT-uoHbl. Mcmonb3zoBanue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIEHHOCTU U CENBCKOM XO3SIHCTBE.

[TepBoHavanbHbIe MOHATHSA 00 OPraHMYECKUX BEMIECTBAaX KaK O COCTUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, dTAHOII, TTIULIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHele HMCTOYHUKH YIJIEBOJOPOAOB (Yyroib, NPHUPOAHBIA ra3, He]Th),
MPOAYKTHI WX TiepepaboTku (OeH3MH), WX pOJNb B OBITY W TPOMBIIUICHHOCTH.
[loHsiTue 0 OMONIOrMYeCKH BaKHBIX BEIIECTBAX: KUpaX, OelIKax, yrieBojax — U ux



poin B OKH3HM 4elOBeKa. MarepuanbHOE€ €JUHCTBO OPraHUYECKUX H
HEOPTaHUYECKUX COCTUHEHHU .

Kpemunii, ero Qusndeckne W XUMHYCCKHE CBOWCTBA, TOTYyYCHHE W
npuMenenne. CoeMHeHNna KpeMHus B mpupoae. O0mre npeactapaeHus 00 OKCHAE
kpemuusi (IV) u xpemuueBoil kucnore. CUIMKATBI, MX MCMHOJIb30BAHUE B OBITY, B
MPOMBIILIEHHOCTUA. BakHeime cTpouTENIbHBIE MaTEepUalibl: KEpaMHMKa, CTEKJIO,
eMeHT, OeToH, kene300eroH. [IpoOnembl  0Oe30MacHOro  HMCMOJIb30BaHHA
CTPOMUTENBHBIX MATEPHAJIOB B [IOBCEIHEBHOM KU3HHU.

Xumuueckuit Ikcnepumenm:

M3y4YeHHE 00paslloB HEOPTraHUYCCKHX BEIIECTB, CBOMCTB COJISHON KHCIIOTHI,
[IPOBEACHHE KAYECTBEHHBIX PEaKIUi HA XJIOPHUI-HOHBI U HAOIIOACHUE TIPU3HAKOB
MX TMPOTEKAHUs, OMbITHI, OTpaKarouMe (PU3MUYECKUE M XUMUYECKUE CBOWCTBA
rajoreHoB M HX COEJIMHEHHH (BO3MOYKHO HCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3liaMu XJIOpH/I0B (rajoreHu/10B), 03HaKOMJIEHHE ¢ 00pa3LamMu
ceppl M e€¢ COoeAUHEHUSIMH (BO3MOXKHO HCIOJIB30BaHHUE BHUAEOMATEPHAIIORB),
HaOJII0IeHne mpoliecca oOyTIMBaHUA caxapa Mo JAeHCTBUEM KOHIEHTPHPOBAHHOM
CEpPHOU KUCJIOThI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBJICHHON CEPHOM KUCIIOTHI,
MPOBECHNUE KaYeCTBCHHOM PEaKIMK Ha Cynb(aT-uoH U HabIIOACHHE MpU3HaKa eé
MIPOTEKAHHUs, O3HAKOMJIEHHE C (PU3MYECKHMH CBOMCTBaMH a30Ta, ¢ocdopa u muxX
COeIMHEHUH (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEpHAIOB), 00pa3liaMy a30THBIX
1 (ochOpHBIX yIOOpEeHHH, MoaydeHne, coOMpaHue, paclio3HaBaHHE W W3YYCHHE
CBOIMCTB aMMMaKa, MpOBEJCHUE KAYECTBEHHbIX pEaKIMd Ha HOH aMMOHUS U
dochar-uoH W U3ydYEeHUE TPUBHAKOB HX [POTEKAHUs, B3aUMOJICHCTBUE
KOHILICHTPUPOBAHHOM a30THOM KHCJOTBI C MEAbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHICOMATECPHAIIOB), M3YUYCHHE MOJCICH KPUCTALIMYSCKUX PEIIETOK aaMasa,
rpadura, (QymiepeHa, O3HAKOMIIEHME C MPOLECCOM aACOPOIMHM PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM IIPOTHBOra3za, IOJYyUYEHHUE,
cobupaHue, pacro3HaBaHUE U WU3YUYECHHE CBOUCTB YIJIEKMCJIOTO ra3a, IpPOBE/ICHUE
KQueCTBEHHBIX peaklUii Ha KapOOHAT U CHJIMKAT-UOHBI M U3YYEHHUE MPU3HAKOB UX
MpOTEKaHUs, O3HAKOMIICHHE C TIPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pELIEHHE SKCIIEPUMEHTANIbHBIX 3ajady 1no Teme «BayHeuiume HeMeTrauibl U MX
COCJIMHEHHUS Y,

MeTa/LsIbl 1 BX COeTHHEHHUS

OO0mas xapakTepuCTHKa XUMHYECKUX JIEMEHTOB — META/UIOB Ha OCHOBAHHUH
ux nonokeHuss B llepuonmdeckor cucteMe XUMHUECKHX dyemeHtoB J[. .
MenaeneeBa u ctpoeHuss aroMoB. CtpoeHune MeraiyioB. Merajuinueckas CBSI3b U
METa/UIMYeCcKass  KPUCTAJUIMYECKass  pemeérka.  DIEKTPOXUMHUYECKUH  PsijI
HanpsiKeHUH MeTa/u1oB. DPU3nYecKkre U XMMUYECKHe cBOMCTBa MeTtauioB. OOiue
CrocoObl TONy4YeHUsT METAIOB. [loHATHE O KOpPPO3WHM METAJIOB, OCHOBHBIC
CHOCO0BI 3aUIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyryH, JIOpallOMUHUN, OpoH3a)
W UX MPUMEHEHHE B OBITY W IPOMBITINICHHOCTH.

[lenounble MeTajuibl: rojoxenne B [leprognyeckoi cuctemMe XMMHUYECKUX
snementoB /. . MenzaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKIEHHE B NPHPOJIE.
du3nyeckrue U XMMHYECKUE CBOMCTBA (Ha MpUMepe HAaTpusa U Kamus). OKCUIbl U



TUAPOKCUABI HATpusd W Kauud. lIpuMeHeHHe IIEeNOYHBIX METAINIOB H  HX
COCIMHEHUH.

[llenoyHO3eMENbHBIE METAJUIbl MAarHud W KaJbLMM: TOJOKEHUE B
[Tepuoanueckon cucteme XUMUYECKuX 1eMeHToB Jl. M. Menneneena, ctpoeHne ux
aTOMOB, HaXOXkJeHue B npupoae. uznueckne 1 XUMMYECKUE CBOWCTBA MarHus M
KaJblusl. BakHeummne coeimHeHust Kajablus (OKCHI, THIAPOKCHI, coin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPAHEHHUS.

AnroMUHUI: 110103keHue B [lepuoanyeckoil cucteMe XUMUUYECKUX JIEMEHTOB
. . MenaeneeBa, CTpOCHUE aTroMa, HAXOXACHUE B mnpupoje. Dusmyeckue u
XMMHYECKHE CBOMCTBA aliOMUHUA. AM(OTEpHBIC CBOWCTBA OKCHIAa U THAPOKCHIA
AIIFOMUHHSL.

Keneso: nonoxenune B Ileproanueckoit cucTeMe XUMUYECKHX AJieMEHTOB J1.
N. MenneneeBa, CTpoeHHE aroMa, HaxoxAeHue B mnpupoae. Duszuyueckue u
XUMHYECKHE CBOMCTBA ele3a. OKCHIbI, THIPOKCH B U cotn kene3a (I1) u xkenesa
(IIT), ux coctas, CBOMCTBA U MOJYUYEHHUE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C o00pa3llaMyd METaJUIOB U CIUIABOB, HX (DU3UYECKUMU
CBOMCTBAMM, H3YUEHHE  PE3YJbTATOB  KOPPO3MH  METALIOB  (BO3MOIKHO
MCIOJB30BAHME BHUICOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHAA
KaabllUsd M HATPUs C BOAOW (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHATIOB),
MCCJIE/IOBAHUE CBOWCTB JKECTKOM BOJBI, MPOLECCA TOPEHUS KEJ€3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJBL30BAaHHUE  BHJIEOMATEpPUAIOB), IIPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKLUI HA MOHBI: MarHusl, KallbLUs, AJIFOMUHUS, IIMHKa, xKene3a (1)
n sxenesa (II1), menmu (II), HaOmromeHne M omMHMCaHWE MPOIECCOB OKPALINBAHUA
MJIAMEHM HMOHAMH HATpUfA, Kanusd M KaJblua (BO3MOKHO HCIONB30BaHHE
BUEOMAaTEPHUAIIOB), HCClIeIOBaHUE aM(pOTEPHBIX CBOMCTB T'MIPOKCHAA ATFOMUHUS 1
TUAPOKCUAA [IMHKA, PEIIEHUE dKCIIEPUMEHTANIbHBIX 3a1a4 1o teme «BaxHelmue
METaJUIbl U UX COCAMHEHUS.

XUMHS H OKpPY:KaK0IAsa cpeaa

BemecTtBa u martepuansl B TOBCEIHEBHOW JKU3HHM yenoBeka. besomacHoe
MCII0JIb30BAHME BEUIIECTB M XMMHUYECKUX peakuui B ObiTy. [lepBasi momolib npu
XUMHYECKUX 0XKOrax U OTPaBICHUSX.

XUMHMUECKOe 3arpsi3HEHHE OKpyKalollled cpeabl (mpeaenbHas A0NMycTHUMas
KOHIIEHTpamus BemecTs, aaiee — [1JIK). Pons XxuMum B pemeHnH dKOJIOrHUECKNX
npo0JIeM.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3lioB MaTepUaioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHBIE
MaTepuasbl).

Meostcnpeomemnote ceasu

Peanu3anusi MEXIpeIMETHBIX CBA3CH NPU M3YYEHMH XUMHUHU B 9 Kiacce
OCYILIECTBIAETCS 4YEpe3 MCIOJIb30BAHME KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAK W MOHATUH, ABISIOIIUXCA CUCTEMHBIMHU U1 OTAEIbHBIX MMPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKIIA.

OOurne ecTeCcTBEHHO-HAyYHBIE TIOHATHS: HAYYHBINH (DakT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilacCUpUKalKsg, MEePUOJAUYHOCTb, HAOIIOIEHUE,



9KCIIEPUMEHT, MOJENMPOBAHUE, H3MEPEHHE, MOJEb, SBIECHUE, MMAPHUKOBBII
3¢ HeKT, TEXHOIOTHS, MaTEPUAJIBL.

dusmKa: MaTepus, aTOM, AIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHI, H30TOIIbI,
PaJnOaKTHBHOCTD, MOJIEKYJIA, HIEKTPHYECKHIA 3aps, TIPOBOTHHKH,
MOJIYNPOBOAHUKH,  OUDJIEKTPUKH, (POTOIIEMEHT, BEIECTBO, TeJO, O00BhEM,
arperaTHoe COCTOsIHUE BELIECTBA, ra3, pacTBOP, paCTBOPUMOCTb, KPUCTAIUITMYECKAs
pelérka, CIiaBbl, (PU3NYCCKUEC BEIMYHMHBI, CIHHHUIBI H3MEPCHHs, KOCMHYECKOE
[IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢GoTocuHTE3, AbIXaHWe, Ouocdepa, 3KOCUCTEMA, MHUHEPAJIbHbIC
yI10OpeHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTBI, MHTATCIbHbIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKOTIaeMbIE, TOTLTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLHUEI'O OBPA3OBAHMUSI

JIMUHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yJbTAThl OCBOCHMS IPOTrpaMMbl  OCHOBHOTO  00IIero
oOpa3oBaHHs JOCTUTAIOTCS B XoAe¢ OOyYeHMsS XHMHH B €IWHCTBE Y4YeOHOH W
BOCIIUTATEIIbHON JAESATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCHUCKUMH
COLIMOKYJIBTYPHBIMH M JIYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHATHIMU B
oOuiecTBe IpaBUIaMU M HOpPMAMU IOBEJICHUS M CHOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIMAJIU3AIIMNA 00yUYaIOIIUXCSI.

JIngHocTHBIE ~ pe3ynbTaThl  OTPaXkalOT  TOTOBHOCTh  O0yHaroImMXcs
PYKOBOACTBOBAThCS CHUCTEMOW TO3UTUBHBIX IEHHOCTHBIX OpUEHTAllUH U
pacIIMpeHUE OMBITA JIEATENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIHTAHNS

[IEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIUI0, TIOHUMAaHUS 3HAYEeHUS XUMHUYECKOW HayKH B JKHU3HU
COBPEMEHHOI'0 00I1IeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHON HHpOpmMaluei o
MepeIoBbIX JAOCTHIKEHHUSAX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAaHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTpOICTBe MHUpa 1 0OIIeCTBa;

2) rpaKIaHCKOro0 BOCIIUTAHUS:

MPEJCTABICHUSA O COIMAJIbHBIX HOpPMAax W MNpaBUIaX MEKINYHOCTHBIX
OTHOIIECHUN B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIe/IOBATENIbCKOM, TBOPUECKOW U JIPYIMX  BHJIaX
JCSITeJIbBHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HOM COBMECTHOH JIeATEIBHOCTH IpH
BBITIOJIHEHUM Y4EOHBIX, TIO3HABATEJIbHBIX 3a/1a4, BBIMOJHEHHH XUMHYECKHX
JKCMEPUMEHTOB, CO3JaHUN YYEOHBIX MIPOEKTOB, CTPEMIICHUS K B3aUMONIOHUMAHUIO
¥ B3aUMOTIOMOIIIM B TIPOIIECCE ITON Y4eOHOI JeATeIbHOCTH, TOTOBHOCTH OIICHHBATh
CBOE TMOBEJCHUE M TOCTYNKH CBOMX TOBAPHUILEH C IMO3UIMU HPABCTBEHHBIX H
MPABOBLIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBHH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA

MHUPOBO33PEHYECKUE TPEACTABICHHUS O BEIIECTBE M XUMUYECKOM PpEaKIIHH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIOIIUE
OCHOBY JUISl TIOHUMAHHS CYIIHOCTH HAay4YHOW KapTHHBI MUpa, MpeJICTaBieHus 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHSA NPHUPOABI, B3aMMOCBA3SIX YEJIOBEKA C
MPUPOAHOMN CPEAOH, O POJIM XMMHUH B MO3HAHUH 3THX 3aKOHOMEPHOCTEN;

[I03HABATE/IbHbIE MOTHUBBI, HAIIPABJIEHHbIE HA IOJIy4YEHHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOIUMbIE 11 OOBsSCHEHHUS HAOJIOJIaeMbIX MPOLIECCOB U SIBJICHUH,
M03HaBaTEJIbHOU, MH()POPMALMOHHOM M YUTATEIBCKOM KYJIbTYPbl, B TOM 4YHUCJIE
HABBIKOB CaMOCTOSITEJIbHONW padoThl ¢ y4eOHBIMM TEKCTaMH, CIIPABOYHOM
JUTEePATYpOH, JOCTYIIHBIMM TEXHHYECKUMM CpPEJCTBAMHM HH(OPMAIIMOHHBIX
TEXHOJIOI'HH;

MHTepeC K OOYy4YeHHI0O M II03HAHMIO, JII0OO3HATEIbHOCTh, TOTOBHOCTbH H
CMOCOOHOCTE K €aMOOOpa30BaHWIO, TPOCKTHOW W HMCCIEAOBATEIBCKOM
AesSTeNbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH M YPOBHS OOy4YEeHHS B
JaJbHEHIIIEM ;



4) popMHpPOBaAHUSA KYJIbLTYPbI 3/10POBbS:

OCO3HaHHE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3[I0POBbI0, YCTAHOBKM Ha 30POBBIA 00pa3 »KW3HU, OCO3HAHHE TOCIJIEICTBUU W
HETIPUATHE BPEAHBIX MPUBBIUCK (YIOTPEOICHUA aTKOT OIS, HAPKOTHKOB, KYPEHHs),
HEOOXOAUMOCTH COONIOAEHUST MpaBui O€30MacHOCTH TpU  OOpameHuu ¢
XMMHUYECKUMU BEIIECTBAMH B OBITY U PEANIbHOM JKH3HH;

5) Tpy/10BOIr0 BOCTIUTAHHA:

UMHTEpEeC K MPAaKTHYECKOMY U3Yy4YeHHUIO npodeccuil U Tpyaa pa3IMiuHOro poja,
YBaXKECHHUE K TPYAY U pe3yJibTaTaM TPYIAOBOU JEATEIbHOCTH, B TOM YHCJIC HA OCHOBE
NMPUMCHEHWS  TIPEAMETHBIX  3HAHMW 10  XUMHH, OCO3HAHHBIH  BBIOOD
MHIVBUYaJIbHON TPAEKTOPHH MPOAOJDKEHHS 00pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTU K XMMHUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTENH,
YCIEIHON NMpo(ecCHOHAIBbHON JAEATEIbHOCTH U Pa3BUTHsI HEOOXOAUMbIX YMEHUIH,
rOTOBHOCTb /IalITUPOBATHCS B MPODECCHOHAIBHOM cpelie;

6) JK0JI0rH4YecKOro BOCIIUTAHHUA

IKOJIOTMYECKH IIeIeCO00pa3HOe OTHOMICHHE K TIPUPOJIE KaK HCTOUYHUKY KU3HU
Ha 3emJjie, OCHOBE €€ CyIIeCTBOBAaHUS, NOHUMAHHUE LIEHHOCTH 30pPOBOr0 M
Oe3omacHOro o00Opa3za JKU3HH, OTBETCTBEHHOC OTHOIICHHE K COOCTBEHHOMY
($u3MUeCKOMY M NCUXMYECKOMY 3J0pPOBBIO, OCO3HAHME LEHHOCTH COOJIOICHUS
mpaBui 6€30MacHOro MOBEACHUS MPH paboTe C BEMIECTBAMU, a TAKKE B CHTYaIUAX,
YIPOKAFOLINX 3I0POBBIO U JKH3HHU JIFOAEH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHHUS, MOJy4YaeMble NPU U3YYEHUHU XUMHH, JIIA
peLIeHMs 3a/1a4, CBSI3aHHBIX C OKPYXAKOILIEH IPUPOIHON CPEAOH, ISl IOBBIILICHHUS
YPOBHS ~ JKOJOTHYECKOM  KYJIbTYpbl, OCO3HaHMSA TJ00albHOTO  Xapakrtepa
HKOJIOTUYECKUX MPOoOIeM M MyTel MX pEeHIeHHUS MOCPEACTBOM METOJOB XHMHH,
9KOJIOTHYECKOTO MBIIIIEHNS, YMEHUS PYKOBOJICTBOBATHLCA UM B INO3HABATEIBHOM,
KOMMYHHKaTHBHOM M COLIMAIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBUICJSIIOT 3HAYMMBbIE IS
dbopMupOBaHUS MUPOBO33PEHHSI 0OIIEHAYYHBIC TOHSTHS (3aKOH, TEOPHSI, TPUHIIHAII,
runore3a, (aKT, CHUCTEMa, TMPOLECC, 3KCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax U MO3BOJSIIOT Ha
OCHOBE 3HAaHMI M3 3TUX MpeaAMeTOB (JOPMHPOBATH MPEICTABICHUE O IEIOCTHOM
HayYHOM KapTHHE MHpa, U YHUBEpCaJbHbIC yueOHbIe NeHCTBUA (MMO3HABATENBHEIE,
KOMMYHUKaTHBHEIE, DETYJIATHBHBIE), KOTOpbIe oOecrmednBaioT (opMHpOBaHHE
FOTOBHOCTH K CaMOCTOSITEJIbBHOMY TMJIAHUPOBAaHHUID U OCYUIECTBICHUIO y4eOHOI
NESATEIbHOCTH.

ITo3znaBaTesibHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHA

ba3zoBble Jloru4ecKue JeHCTBUA:

YMEHHUS HCIONB30BaTh NPHEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOECHHUH
3HAHUMW: PACKPBIBAaTh CMBICI XMUMHUYECKHX TOHATUH (BBIIEIATH MX XapaKTEpPHbIE
MPU3HAKW, YCTAHABIMBATH B3aUMOCBA3b C JIPYTHMH TOHATHSAMU), MCIOJb30BAThH
MOHATUS 11l OOBSICHEHHS OTAENbHBIX (PAaKTOB U SBIEHUN, BHIOUPATh OCHOBAHUS U
KPUTEPUHU N7 KiacCU(PUKAIMKU XUMHUYECKUX BEHICCTB M XHMHUYECKHX pPEaKIIni,
yCTaHABJIMBaTh IMPUYUHHO-CIIEICTBEHHbIE CBSI3M MEKIY OOBEKTAMH HW3Y4YEHUs,



CTPOUTH JOTHYECKUE PACCyKICHUs (MHIYKTUBHBIC, IE€IyKTUBHbIE, 110 aHAJOTHH),
JENaTh BHIBOJBI U 3aKITIOYEHUS;

YMEHHE TMPUMEHATh B TIPOLIECCE TMO3HAHUA TIOHATHS (MPEAMETHBIE U
METaNpeMETHBIC), CHMBOIMYECKNE (3HAKOBBIC) MOJIENH, HCIIOIB3YyEeMbIC B XUMUH,
npeoOpa3oBbIBATH IIMPOKO MPUMEHSEMbIE B XMMHUHU MOJIEJIbHBIE MPEACTABICHUS —
XUMHYECKUI 3HAK (CHMMBOJI 2JIEMEHTAa), XuUMuU4eckas dopmyrna H ypaBHEHUE
XUMHYECKOW peaKiMu — MpPU PelIeHUH Yy4eOHO-I103HABATE/IbHbIX 3a/a4, ¢ Y4ETOM
3TUX MOJEJIbHBIX MPEJICTABICHUN BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHbBIE
MPU3HAKK U3Y4aeMBIX 00BEKTOB — XMMHUYECKUX BEILECTB U XMMHUCCKUX PEaKInH,
BBIABIISATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CICACTBCHHBIC  CBA3H W
MPOTHBOPEUYUA B H3yYaeMBbIX IIPOILECCAX U ABJICHUAX.

ba3zoBble Hcciie10BaTe/IbCKHE AeCTBUA:

YMEHHE HUCI0JIb30BaTh IMOCTABJIEHHBLIE BOINPOCHl B KAY€CTBE MHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAYECTBE OCHOBBI /11 DOPMUPOBAHUS TUIIOTE3bI 110 IPOBEPKE
MPaBUJIBHOCTHU BBICKA3BIBAEMBIX CYK/CHUIL;

npuoOpeTeHne OMBITa MO IUIAHUPOBAHHWIO, OPraHW3alMdl M TPOBEACHUIO
YYCHUYECKUX SKCIEPHMEHTOB, YMEHHE HaOioJaTh 3a XO0J0M Ipoiiecca,
CaMOCTOSITEILHO TIPOTHO3UPOBATHL €ro pe3yibTaT, (GopMyanpoBaTs 0000IICHUS U
BBIBO/IBI 110 pe3yJbTaTaM MPOBEJEHHOTO OIbITA, UCCIAEAOBAHMS, COCTABIATh OTYET
0 TIpoJIeIaHHOM paboTe.

Pabora ¢ undpopmanuei:

yMEeHHE BBIOMpaTh, AHAIU3UPOBATH W UHTEPIPETUPOBATH HH(POPMAIIUIO
pa3JIMYHBIX BUIAOB U (POPM MPE/ICTABICHUS, MMOJTYUYaeMYH U3 Pa3HbIX UCTOUHHKOB
(HayyHO-TIOMYJIApHAs JIUTEpaTypa XUMHYECKOTO COJACPIKAHUS, CIPaBOYHBIC
nocobus, pecypcel MuTepHeTa), KPUTHYECCKH OIICHHBATh MPOTUBOPCUHUBYIO H
HEJ0CTOBEPHYIO HHPOPMALIHIO;

YMEHHE NPUMEHITh Pa3lMYHbIE METOJIbI U 3alpOoChl MPU NMOKMCKE U OTOOpE
UHGOPMALIMM M COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOIUMBIX JUISA BbITOJTHEHUS
yueOHBIX M I103HABATEIILHBIX 3aja4 OMPEIeIEHHOrO TUIIA, [IPUOOPETEHUE OIIbITa B
obacTh  WCTOJNB30BaHHUS ~ HMH(DOPMANMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIB30BAHMS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITEILHO BbIOMPATh ONTUMANIBHYIO (DOpMY MpeAcTaBiIeHHUs] HHPOpMALUU U
WIUTIOCTPUPOBATH pelIaeMble 3aJ]aud  HECJOXKHBIMM CXEMaMH, JharpaMMaMH,
apyruMu hopMaMu rpaduk U UX KOMOMHAIMSIMH;

YMEHHE WCTONAB30BaTh W AaHAIW3WPOBATh B Tpoliecce Yy4eOHOH H
MCCJIEIOBATENIbCKOM JIeSITeIbHOCTH HH(OPMAIUIO O BIIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOT0 XO3sMCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKAOIIEH NPUPOIHOI
Cpe/bl.

KoMMyHUKATHBHbIC YHHBEPCAJIbHbIE yUeOHbIe 1eHCTBHS:

YMEHHS 3a71aBaTh BOMPOCHI (B XOA€ AUATIOTA U (WIH) TUCKYCCUM) MO CYILIECTBY
oOcyxmaemMoii TeMbl, (OpMyTHpOBaTH CBOM TPEMJIOKEHHS OTHOCHTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHOM 3a/1a4H;

YMEHHMS  NpEeJCTaBisATh  MOJYYEHHbIE  pe3yJbTaThl  IO3HABATEILHOM
NEATENBHOCTH B YCTHBIX UM MHCHBbMEHHBIX TEKCTaxX; JenaTh MPE3eHTAIUI0



pe3yJbTaTOB BBIMOMHEHHS XHMUYECKOrO HKCHepuMeHTa (1abopaTopHOro OmbITa,
nmabopaTopHOi pabOTHI TIO MCCIEIOBAHUIO CBOICTB BEIIECTB, y4eOHOTO MPOEKTA);
yMEHHsA Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATCIBHOM M HCCIEAOBATEIBCKOM  ACATECIBHOCTH  TNPH  PCUICHUH
BO3HUKAIOMIMX MPOOJEM HAa OCHOBE y4€Ta OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3ulMi (00CYXKIeHUsI, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOpAMHAIUA
COBMECTHBIX JICCTBUW, OIpENEICHUE KPUTEPUEB IO OIICHKE KayecTBa
BBITIOJIHEHHOM paboThl U JIpyTHE).
PeryisiTHBHbIC YHHUBepPCcAJIbHbIE yYeOHbIe JeHCTBHS:
YMEHHE CaMOCTOATEIBHO OMNpEeACNIATh [ENH JeATCILHOCTH, TJIaHWPOBATH,
OCYILECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NESTENbHOCTb, BbIOMpPATh Haubosiee 3PPEeKTUBHBIE CIOCOOBI pelIeHUs] YYEOHBIX U
MO3HABATEJIbHBIX 3a7ja4, CAMOCTOSITEJIbHO COCTaB/SITb WM KOPPEKTUPOBATH
[PEUIOKECHHBIA  aJlOPUTM  JIEUCTBUH MPU BBINOJHCHUH 3aJaHUA € YUYETOM
MOJIY4eHHUs] HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX W PeEakIlusX,
OLICHMBATh COOTBETCTBHE IOJYYEHHOIO pE3yJbTaTa 3asBICHHOM LEIH, YMEHHE
MCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IIPEjlaracMbI€ B YCIIOBUH 3aaHUM.
IIPEIMETHBIE PE3YJIbTATDBI
B coctaBe mnpeIMETHBIX pe3yJbTaTOB 10 OCBOECHHUIO 00A3aTEIBHOrO
Collep)KaHMs, YCTAaHOBJICHHOTO JaHHOW deaepanbHoii pabodeld MporpamMMoid,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHUCS HAy4YHbIE 3HAHHS, YMEHUS M CIOCOOBI
NecTBUM, crnenuduyeckue Ui NOpeaMETHOM oOnactu  «XUMHS», BHJIBI
JNEATEIBHOCTA [0  TMOJYUYCHHIO HOBOIO  3HaHWS, €ro  MHTEPIIpEeTalllH,
npeoOpa30BaHUIO ¥ PUMEHEHHIO B Pa3JINYHBIX YYCOHBIX M HOBBIX CUTYaLIUAX.
K konity o6yuenus B 8 kiacce mpeAMETHBIC pe3yIbTaThl Ha 6a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTL Y OOYYAIOIIMXCS YMEHUIA:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHATHUN: aTOM, MOJIEKYJIa,
XUMHUYECKHM DJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(ogHOpOAHAA M HEOAHOPOAHAS), BAJCHTHOCTh, OTHOCHUTEIbHAA aTOMHASA U
MOJIEKYJISIpHAs Macca, KOJUYECTBO BEHIECTBAa, MOJb, MOJISIpHas macca,
MaccoBas 1OJIsi XMMAYECKOT0 JIEMEHTA B COEJIMHEHUU, MOJIAIPHBIN 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJib, BJIEKTPOOTPHULATEILHOCTb, CTCICHb
OKHCJIEHUS, XUMHYECKas peakius, KilacCHU(PUKALMSA peakiUil: peakiuu
COC/TMHEHHS, PCAKIUH PA3JIOKEHUs,, PEaKIUH 3aMCEICHUs, PeaKIuu
oOMeHa, 9K30- M JHAOTEPMHUUYECKUE PEaKIIMH, TETI0oBOH 2P GEeKT peakimH,
AAPO aToMa, dICKTPOHHBIHN CIIOH aToMa, aTOMHas OpOUTallb, PaUyC aTOMa,
XUMHUYECKAS CBSI3b, MMOJSIPHASI U HEIMOJISIPHAS KOBAJIEHTHAS CBSI3b, MOHHAS
CBSI3b, WOH, KaTHOH, AaHUOH, pPACTBOpP, MaccoBas JOJii BellecTBa
(mporeHTHas KOHIEHTPAIUs) B pacTBOPE;

® WIIIOCTPUPOBATH B3aUMOCBI3b OCHOBHBIX XUMHUYECKUX IIOHATHH U
IIPUMEHSTH 3TH MOHITHUS [IPU ONUCAHUH BEIIECTB U UX MIPEBPALIECHHUIA;

® UCIOJb30BAaTh XUMHMYECKYH) CUMBOJIMKY Ui cOcCTaBieHus (opmyi
BEIIIECTB U YPABHCHUN XUMHUUYCCKUX PEAKIIHI;

® ONpeeniaTh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENeHb  OKUCJIEHUS  DJJIEMEHTOB B  OMHApHBIX  COCAMHEHMSX,



NIPUHAICKHOCTh BEUIECTB K ONpPEACICHHOMY KJIAacCy COCIMHEHUN 10
dopMynaM, BHA XHMHYECKOH CBA3M (KOBAJICHTHAs ¥ HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUAX;

packpbiBaTh cMmbica [lepuoauueckoro 3akona JI. M. Mengeneena:
NEMOHCTPUPOBATE TOHMMAaHUE MEPHOJINYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT UX MoyiokeHUsi B [lepuogmueckon cucreme,
3aKOHOB COXPAaHEHUs] MAacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOT'O YUEHHSI, 3aKoHa ABOrajpo;

ONUCHIBATL M XapakTepu3oBarb TabiMuHyr0 ¢opmy Ilepuoanueckoit
CUCTEMBbl XHMHUUECKHUX OJIEMEHTOB.: pa3iu4aTh TMOHATHUS «IJIaBHAS
noarpynmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)», maneie u
OospllIMEe IEPHO/bI, COOTHOCHTH OOO3HAUCHUA, KOTOPbIC HMEIOTCS B
tabmuue «llepuonuueckas cucrema XuMUdeckux osemeHtos JI. .
MeHnneneeBa» € YHCIOBBIMHM XapaKTEPUCTHKAMHU CTPOCHHMS aTOMOB
XHUMHYECKHUX AJIEMEHTOB (COCTaB M 3apsA/ AApa, 00IIee YUCIIO0 JIEKTPOHOB H
pacnpezeieH|e UX 10 SNEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOpraHU4YeCcKue BelllecTBa,
XUMHUYECKHE peakluud (10 YUCIy M COCTaBY Y4YaCTBYHOUIUX B PEAKIUU
BEIIECTB, 10 TEIUIOBOMY 3D eKTy);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIME XMMHMUYECKHE CBONCTBA BEILICCTB
pa3IUYHBIX KJIACCOB, MOATBEPXK/Iasi ONUCAHUE IPUMEPAMHU MOJIEKYIISPHBIX
YPaBHEHUH COOTBETCTBYIOLIUX XUMUYCCKUX PEAKIHH;

MPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH IIPOTEKAaHHSA XUMHYECCKHX TIPEBpPALCHUN B
pPa3IUYHBIX YCIOBHUSAX;

BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO [IOJIF0 XUMHYECKOro JJIeMEeHTa 10 (opMmylie COeIHHEHUS,
MacCcOBYIO JOJIIO BEIIECTBA B pAaCTBOPE, MPOBOINUTH PACYETHI IO YPABHEHHIO
XUMHUYECKON PEaKIUH;

IIPUMEHSATH OCHOBHBIE ONTEPALIUU MBICITUTEIBHOMN AESTEILHOCTU — aHAIU3 U
CHUHTE3, CpaBHEHHME, O00OOIIEHUE, CHCTEMAaTH3alMI0, KIACCU(PUKALIMIO,
BBISIBJICHUC MPUYUHHO--CJICJCTBEHHBIX CBSI3€H — JUJISI U3YUCHUSI CBOWCTB
BEIIECTB M XUMHUYECKUX peakiui, eCTeCTBEHHO-HAYYHbIE METO/IblI
NO3HAHUA — HaOJIIOJCHHE, W3MEPEHHE, MOJICIHPOBAHHE, IKCHEPUMEHT
(peanbHBIF 1 MBICTICHHBIH);

CJIE/IOBATh MPaBUJIaM MOJb30BaHUA XHMHYECKOH MOCYI0N U TaO0opaTOPHBIM
obopyaoBaHueM, a Takke MpaBuwiamM OOpallleHus C BellecTBaMU B
COOTBETCTBMM C MHCTPYKUMSAMHU IO BBINOJHEHHIO JAOOPATOPHBIX
XUMAYECKUX OTIBITOB MO TOJYYISHHIO U COOMPaHHI0 Ta3000pa3HBIX BEIIECTB
(Bomoposa U KHCIOpOJa), NPUTOTOBIEHHIO PAaCTBOPOB C OIpPENEIEHHOU
MaccOoBOW J0Jiel pacTBOPEHHOI'O BeIECTBa, IUIAHUPOBATH U IMPOBOJUTH
XMMHUYECKHE 3KCIEPUMEHTbI MO PACMO3HABAHUIO PACTBOPOB IejIouei U
KHCIIOT ¢ TIOMOIIBIO MHANKATOPOB (TakMyc, (eHondTanent, MEeTHIOpaHK
H JIpyTHe).



K koniy o0yuyenus B 9 kijiacce npeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y O0YHAIOIINXCA YMEHHH:

pacKpbiBaTb CMBICII OCHOBHBIX XMMHWYECKMX TIOHATHA: XUMHUYECKHUIN
3JIEMEHT, aTOM, MOJIEKYyJla, MOH, KaTHOH, aHMOH, NPOCTOE BEIIECTBO,
CIOKHOE BEIIECTBO, BAJECHTHOCTb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHICIICHUS, XUMHUECKasl Peakiys, XUMHUIECKasi CBA3b, TEIUIOBOW d(dekT
peakuuu, MOJlb, MOJIApHbIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEANEKTPOIUTBL, AJICKTPOJIUTHUECKAS JUCCOLUALINS, PEaKIUd HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHUYECKOE paBHOBecue, oOpaTuMmble U
HEOOpaTUMbIE PEaKIMHM, OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIC PpPEaKIIUH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIEHHE H BOCCTAHOBIICHHE, aJUIOTPOTIHS,
aM(OTEepHOCTb, XUMUYECKas CBSI3b (KoBajeHTHAs, UOHHAs,
METAJUTMYECKas ), KpUCTAJUTMYECKas PEHIETKA, KOPPO3HsI METAJLIIOB, CILIIABBI,
CKOPOCTh XMMUYECKOW pEaKUUU, MPEAEIbHO JOMYCTUMAs KOHILIEHTPALUs
[TJIK BemiecTna;

WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHWYECKMX TOHATHH U
IIPUMEHSTH 3TH MOHITHUS [IPU ONMUCAHUH BEILECTB U UX MPEBPAIECHHUIA;
UCIOJIb30BaTh XUMHYECKYH) CHUMBOJIMKY JUISi COCTaBJICHHS (opmyn
BEILIIECTB U YPABHCHUN XUMUUYCCKUX PEAKIIHUM;

ONPEACATh BAJICHTHOCTb U CTCICHb OKMCICHHS XUMHUYCCKUX JICMECHTOB B
COEMHEHUSX pa3IMYHOrO0 COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
onpeenEHHOMY KJIacCy COCIMHEHHUH 1o ¢opmynam, BHJI XHUMHUYECKOU
CBA3M (KOBWJICHTHAs, MOHHAsA, META/UIMYECKasi) B HEOPraHMYECKHUX
COCIMHEHHUSX, 3aps/ MOHA MO XUMHUYECKOH (Qopmyle, Xapakrep cpeisl B
BOJHBIX PACTBOPAaX HEOPTAHWYECKUX COEIMHEHMH, TUIl KPUCTAJULIMYECKOMN
PEMIETKA KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMbich [lepuonunueckoro 3akona JI. WM. Menpeneea u
AEMOHCTPUPOBATh €ro MOHMMAHME: OIUChIBATH W XapaKTepu30BaTh
TabnuuHyro ¢opmy lleproguueckoil CUCTEMbl XMMUYECKHX 3JE€MEHTOB:
pasniuyaTh TOHATHUS «rjaBHas mnoarpynna (A-rpynma)» W «modo4Has
noarpynna (b-rpynma)», maneie W OoJsblIME TIEPUOJBI, COOTHOCHTH
0003Ha4YeHus, KOTOpPbIE UMEIOTCS B [IEPUOIMUECKOI TadIuLe, ¢ YUCIOBLIMU
XapaKTEPUCTUKAMH CTPOCHHMS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M
3apsa  Aapa, oOmiee YHCIO DJIEKTPOHOB W paclpefesnieHHe HX T0
3JIEKTPOHHBIM CJI0SAM), OOBACHATH OOLUE 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COEIHMHEHWI B IpEAerax MalbIX MEPHOJIOB U
IIABHBIX MOATPYIIL ¢ YYETOM CTPOCHHSI UX ATOMOB;

KJIacCU(UUMPOBaTh XMMHUYECKUE 3JIEMCHThI, HCOPIraHUYECKHE BELICCTBA,
XUMHUYECKHE PEakiuu (M0 YHUCIY M COCTaBY YYaCTBYIOUIUX B PEaKIUU
BELIECTB, MO TEIUIOBOMY 3(deKTy, M0 U3MEHEHHMIO CTENEeHEH OKUCIEHUS
XUMHUYECKHX 3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATL) OOHIME W crHenudUIecKue XUMUYECKUe
CBOMCTBA MPOCTHIX W CIIOXKHBIX BEIISCTB, MOATBEPXKAAsA OMHUCAHUE
NpUMEpPaMU MOJIEKYIIAPHBIX M HMOHHBIX YPaBHEHMH COOTBETCTBYIOUIMX
XUMUYECKUX PEAKIU;



COCTABJIATh YPABHEHHS DJICKTPOJIUTHYECKOH JUCCOIMALMM  KHCIIOT,
IIeJ04Yeii U CoJIel, MOJIHbIe W COKPANIEHHBIE YPABHEHUS PEaKiuil HOHHOTO
oOMeHa, ypaBHCHUSI pEaKiluid, MOATBEPKIAIOUUX CYHIIECTBOBAHUE
TCHETUYECKOH CBA3M MEXK/IY BEIICCTBAMHU PA3IMYHBIX KIAcCOB;
PACKPBIBATh  CYIIHOCTH  OKHCJIHUTEIBHO-BOCCTAHOBHUTENBHBIX — PEAKIUI
MIOCPEICTBOM COCTAaBJICHHS JICKTPOHHOTO Oamanca ITUX peaKIiuii;
NIPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOJKHOCTH TIPOTEKaHHUS XHMHYCCKHAX IIPEBpAlICHHH B pa3IMYHBIX
YCIIOBUSX;

BBIUUCIIATH OTHOCUTENBHYIO MOJISKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XUMHYECKOro JJeMeHTa 1o (opmyne COoequHEeHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, POBOJIUTH PACYETHI IO YPABHEHHUIO
XUMUUYECKOU peaKkLuu;

cOOJII0/IaTh MPABKUIIA MTOJIB30BAHHS XUMUYECKOM MOCY10H U 1abopaTopHbIM
obopyaoBaHueM, a Tak)Ke TMpaBwia oOpalleHuss ¢ BellecTBAaMHU B
COOTBETCTBHM C HWHCTPYKIHMAMH TIO BBIOJHEHHIO J1a00paTOPHBIX
XUMUYECKUX OTIBITOB TIO TIOJYYSHHIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHMaKa M yrieKkucoro rasa);

NPOBOANTE PEaKIMH, MOATBEPIKAAIOIINE KAYeCTBEHHBIM COCTAB Pa3IMIHBIX
BEIIECTB: PACIO3HAaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMHI-, HOAMI-,
kapOoHat-, ¢ocdar-, cumukar-, cyabdar-, THIAPOKCHI-HOHBI, KATHOHBI
AMMOHHSI M HWOHBI M3YYSHHBIX META/UIOB, NMPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEHICCTR;

[IPUMEHSTH OCHOBHbIE OIEPALIMU MBICIUTEIBHOM JESTEIIbHOCTH — aHAJIN3 U
CHHTE3, CpaBHEHNE, 0000IICHNAE, CHCTEMATH3AIINIO, BBIIBICHHE MPUYHHHO-
CJIE/ICTBEHHBIX CBS3€M — JUIS M3Y4YCHUSI CBOMCTB BEHIECTB U XUMHUUYECKHX
peaKiuii, eCTeCTBEHHO-HAyYHbIE METOJbl IIO3HAHUS — HaOJII0JIECHHE,
MU3MEpeHHe, MOJICITUPOBAHHE, IKCIIEPUMEHT (pealibHBIH U MBICJICHHBIN ).



TEMATHYECKOE IINIAHUPOBAHHUE

8 KJIACC
HaumeHoBaHue KoaunuecTBo yacos
Ne DyieKTpoHHbIe (HHPPOBbHIE)
p/p | PASACTOB ITEM Bcero FEOHTPONEMELE TIpAxTiecine odpa3zoBaTe/ibHbIE peCcypChl
NporpamMmmbl padoTsI padoTsI
Pazjen 1. [lepBoHauyajibHble XUMHYECKHE MOHATHS
XUMHsI — BaxKHast
1.1 ES;I:;:;'OSHEIHHH u 5 0 2 SHCIDRCRR LU S
2 https://m.edsoo.ru/7f41837¢
IPaKTUYECKOM
JIeSITEIbHOCTH YeI0BeKa
12 BemecTBa u 15 | 0 bubmunoreka LIOK
' XMUMHYECKHE peaKIuH https://m.edsoo.ru/7f41837¢
Hroro o pazpeny 20

Pa3znen 2. BaxkHeiinue npecTraBuTe/ i HEOPraHHYeCKUX BelleCTB

71 Bo3nyx. Kucnopo. 6 0 0 bubnuoreka LIOK
' [Tonsitue 00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilousitue o Q 0 1 bubnuoreka LIOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
273 ﬁﬁiﬁ&i@fg o 5 1 1 e
‘ https://m.edsoo.ru/7f41837¢
OCHOBAHHAX
2.4 g:: SRTRERER:, 11 1 1 Brbmiorees TIOK
' p . https://m.edsoo.ru/7f41837¢
COCIUHEHUI
Hroro o pazneny 30




Paznen 3. [lepuonuuecknii 3axoH u [lepuoanyeckas cucrema xumudeckux iemMeHToB /. U. Menaeseena.
CrtpoeHue aToMOB. XHMHYECKasl CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIHH

[lepuonuueckuii 3aKoH
u llepuoanueckas

31 CUCTEMa XMMHUYECKUX - bubnuorexa [HOK
' sanemeHnToB /1. W. https://m.edsoo.ru/7f41837¢
MeHpene-cBa.
CrtpoeHue aroma
XHUMHUYECKas CBA3b.
39 OKHUCIIUTENBHO- 3 bubmunoreka [{OK
' BOCCTAHOBHUTEIILHBIE https://m.edsoo.ru/71f41837¢
peaKuuu
Uroro no pazneny 15 byt Tronexa, L.
https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bHo IoTER LIOK
https://m.edsoo.ru/7141837¢
OBIIEE KOJIMYECTBO 68

YACOB I10 [TIPOTPAMME




9 KVIACC

rpymmbl. A30T, hocdop U ux
COCJIMHEHUS

Ko/in4ecTBo yacos JJIEKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB (uugpoBkbie)
n/n TeM MPOrpaMmbl Bceero Konrporeurie | Tlpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Paspnea 1. BemecTBO 1 XMMHYECKHE peaKIUU
[ToTOpenue u yrnyodieHue
1.1 3HAHUI OCHOBHBIX Pa3/1eJIOB 5 1 0 ]E' ::Sg_?ﬁ;ee};z;gor};? 412636
Kypca 8 kiacca e '
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnmoreka [HOK
e XUMHUYECKUX peaKLuid https://m.edsoo.ru/7f41a636
DNEKTpOIUTHYECKas BiGieEKA. TIOK
1.3 JHUCccoManus. XUuMHYECKUE 8 1 1 lilfssm.cdsonnulTATa635
| peakuuu B pacTBOpax — ] _
Hroro no pazneny i
Pasjea 2. HemeTa/ibl M UX COeIHHEHUS
O6mias xapakTepucTHKa
2.1 XUMHYIECKHX dneMeHToB VIIA- 4 0 1 E::S;jﬁ?;i%ﬁ/’? 412636
rpynnsl. ['anorenst R ’
O6uias xapakTepUCTHKa
29 XUMHUYECKUX 1eMeHTOB VIA- 6 0 0 butnuoreka LIOK
' rpynibl. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOmas xapakTepuCTHKa
23 XUMHYECKHX 2JIeMEeHTOB V A- 2 0 1 buonuoreka [{OK

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




OO0mras xapakTepuCcTHKa
XUMHYECKHUX 1eMeHTOB [V A-

butnuoreka [HOK

%8 rpymmsl. YIiaepoa U KpeMHUA S https://m.edsoo.ru/7f41a636
U WX COCUHEHUS
Hroro no pasaeny 25
Pa3znen 3. MeTajliibl M HX COeINHEHUS
G butnuoreka [HOK
2 ODIHe CRuHCTE METUION 4 https:/m.cdsoo.ru/7f41a636
39 Baxkneiinine MeTaaibl ¥ UX 16 bubdmoreka [HOK
' COEIMHEHUSA https://m.edsoo.ru/7f41a636
Hroro no pasaeny 20
Pazaea 4. XuMus M OKpY:KaoLIas cpeaa
41 BeiiecTBa 1 matepuansl B 3 bubnuoreka LJOK
' KU3HU YesI0BeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p BHOE BheMs 3 bubmoreka [IOK
C3CpBHOC Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHE

OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YYUEBHBIE MATEPUAJIbI JIJISA YYEHUKA
* Xumus, 8 knacce/ Pyasuruc I'.E., @enbaman @.I'., AkiponepHoe 00111ecTBO
«M3parensctBO «IIpocBerenue
* Xumus, 9 knace/ Pymsurtuc I'.E., ®enpaman O.1°., AknnoHepHOE 001IeCcTBO
«M3pnarensctBo «llpocsenieHue»

METOINYECKHE MATEPHAJIbBI 14 YUUTEJISA
* Xumusi, § kiacc/ Pymsuruc I'.E., ®enbaman @.1°., AkuuonepHoe o01ecTBO
«M3parensctBO «lIpocseuieHue»
* Xumus, 9 kinacce/ Pymsutuc I'.E., ®enpaman @.I°., AkipoHepHoe 00111ecTBO
«M3marenpctBO «lIpocBemenne»

["apa H. H.
Xumus : ypoku B 8
KJlacce : IocoOue
s yuurenst / H.
H. T'apa. 2-e
u3., nepepao.

Xumus
YPOKH B 8 Kj1acce

["apa H. H.

Mockaa,
[Ipoceenienue

2014

["apa H. H.

Xumusi. Paboume
IIPOrpaMMbl.
[Ipenmernas
JUHUSA Y4eOHHUKOB
I'. E. Pynsuruca,
@. I'. Denpamana

Xumus. Padouue
[IPOTrPaMMBI

["apa H. H.

Mockga
[Ipoceemienne

2013

[ E. Pynsutuc,
®.I. Denpaman
Xumusa. 8 Kiacc.
Vyebuuk

XuMmus. 8 Kiacc.
Y4yeOHuK

I.
Pynsutnc,
DI
Denpaman

MockBa
[IpocBemenne

2018

T. A. BopoBckux
TecTwl M0 XUMHHU 8
KII.
M.:U3paTenscTBO
«IK3aMeH»

TecTbl 0 XUMHHU
8 K.

T,
bopoBckux

A.

M.:U3naTenbCcTBO
«IK3aMEH»

2015

I E. Pyasuruc,
®.I'. ®Denpaman
Xumus. 9 kmacc.
V4eOHUK

Xumug. 9 kmacc.
Y4yeOHHK

1.
Pymsutuc,
DI
®enpaMan

E.

Mocksa
IIpocemenne

L]

2019




["apa H. H. | Xumus. I'apa H. H.|Mocksa 2014
['abpyceBa H. W.. | 3apaunuk c | labpycea H. | [IpocBemenne

Xumus. 3aJauHiK | TOMOIITHUKOM H..

C MTOMOIIIHUKOM,

Kopomenko A.C., | KoHTpoibHbIE Kopomenko M.: Dk3ameH 2016
SwmykoBa A. B. | usmepurensuoie | A.C.,

KoHTposibHbIE MaTepHabl SmykoBa A,

HU3MEPUTEIbHBIC Xumus 9 knace | B.

MaTepHAJIbI

Xumusa 9 Kiacc

M.: Dk3ameH

CrpenbnukoBa E. | KoHTponbHO- CrpenbaukoBa | MockBa BAKO | 2017
H. Kourponsno- | uamepurensusie | E. H.

MU3MEPUTEIIBHBIC MaTepHabl

MaTepHAaJIbI

H3narenscTBO:

BAKO

IHIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH

UHTEPHET
8 KJIIACC

1. https://media.prosv.ru/content/?subject=9

2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem8-vpr.sdamgia.ru/

6. https://skyvsmart.ru/articles/chemistry

7. https://m.edsoo.ru

9 KIIACC

1. https://media.prosv.ru/content/?subject=9

2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/




4. http://www.chemistry-chemists.com/

5. https://chem-oge.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry
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