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MNOACHUTEJIbHASA 3AIITMCKA

[IporpamMa 1O XUMHUM Ha YPOBHE OCHOBHOro oOIiero o0pa3oBaHus
COCTaBJICHAa Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeILHON IPOTPAaMMBI OCHOBHOTO 00IIIer0 0Opa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakke Ha OcHOBe (enepasibHONW paboyel MpPOTrpaMMbl
BOCITUTAHUS U C y4ETOM KOHIENIUH NPErnolaBaHusl Y4eOHOTO npenMera « XUuMHUs»
B 00pa3oBaTeNbHBIX opranusanusax Poccuiickoit denepanuu.

[IporpamMa mo xumuu Aa€T NpeACTaBICHUE O IesIX, 00IIed cTpaTeruu
0o0y4yeHusi, BOCHHTAaHUS M Pa3BUTUS OOYYAIONIUXCS CpeACTBaMHU y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNnbHOE pEeAMETHOE coJepkKaHue,
npeaycMaTpuBaeT pachlpefesieHue €ro Mo KilaccaM U CTPYKTypUpOBaHHE IO
pazzenaM W TeMaM MpoTrpaMMbl MO XUMHH, OMpPEAENAeT KOJUYECTBEHHBIE W
KauyeCTBEHHbIE XapaKTEepUCTUKU COJIepIKaHMUs, PEKOMEHIYEM YO
MOCIIEZIOBATEIbHOCTh ~ M3YYCHUSI XUMUH € YYETOM  MEXKIPEAMETHBIX U
BHYTPUNIPEIMETHBIX  CBSI3€M, JIOTMKM  y4eOHOTO  TpoIlecca, BO3PACTHBIX
0COOCGHHOCTEM OOy4YaroluXxcsi, OMNpeaessieT BO3MOXKHOCTU TMpeaMeTa s
peanuzanuu TpeOOBaHUNM K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM
MIPOTpaMMBbl Ha YPOBHE OCHOBHOTO 00II[ero 00pa3oBaHMs, a TaKke TPeOOBaHUHN K
pesyabpraTaM OOy4eHUs] XMMUHM Ha YPOBHE I1eJIel n3ydeHwusl mpeaMera U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATEILHON JESATEILHOCTH OO0YYalomerocss M0 OCBOCHHIO
y4eOHOTO COJep KaHusl.

3HaHWE XUMHUU CIYXUT OCHOBOM i (OPMUPOBAHUA MHUPOBO33PEHUS
o0ydJaroImerocsi, ero Mpe/CTaBICHUA O MaTEpHAIbHOM €IWHCTBE MHpPA, BAKHYIO
poib UrparT (GopMHUpyeMble XHMHEH MNPEICTaBJICHHS O B3aUMOIPEBpPAILCHUSIX
SHEPTUH U 00 DIBOJIOIUHU BEIIECTB B MPHUPOJIC, O MYTSAX pelIeHUs MI00aTbHBIX
npoOJieM YCTOWYMBOTO DPa3BUTUSA YEJIOBEUECTBA — CBHIPhEBOW, IHEPTETUUECKOM,
MUILIEBOM U HKOJOTHUYECKOil 0€301acCHOCTH, TPOOJIEM 3/IpaBOOXPaHEHHUS.

N3yuenue xumuu:

CocoOCTBYEeT  peajiu3allid  BO3MOXHOCTEW  JJIsI  CaMOpPa3BUTUS U
dbopMUpOBaHUS KYJIETYPHI JUIHOCTH, €€ 00111ei U () yHKITMO HAJIbHOW TPAMOTHOCTH;

BHOCHUT BKJaJl B ()OPMUPOBAHHE MBIIIJIEHUS W TBOPUYECKUX CIIOCOOHOCTEM
00ydJaromuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOU  J1eATeNbHOCTH,
AKCIIEPUMEHTATBHBIX U HCCIENOBATEIbCKUX YMEHUN, HEOOXOJAMMBIX KaK B
NOBCEAHEBHOM KHU3HU, TaK U B IPOPECCUOHATIBHOM eI TETbHOCTH;

3HAKOMUT €O CHeurM(pUKON HAYyYHOTO MBIIIJICHUs, 3aKJIaJblIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIS/Ia HA €IUHCTBO MPUPOJIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3Tanom B (OpMHUPOBAHUH €CTECTBEHHO-HAYYHON IPaAaMOTHOCTH O0yJarOIUXCs;



crocoOcTByeT (POPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSIM, K IPUPOJE, K UETIOBEKY, BHOCUT CBOM BKJIJl B DKOJIOTHYECKOE
o0pa3oBaHue 00YJAFOIINXCS.

JlaHHble HaIpaBJieHHs B OOYYEHMM XMMHUU OOECMEUYMBAIOTCA CHEUUPUKOM
CoJiep>KaHusi ~ y4eOHOro  TMpeaMeTa, KOTOPBbIM  SIBJISIETCS  MeJaroru4ecku
aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKU XMMUM Ha OTIPEACIEHHOM dTare eé
pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEero o0pa3oBaHus OPUEHTHPOBAH Ha
OCBOEHHUE OOYYAIONIMMHUCS CHCTEMbl MEpPBOHAYANLHBIX TOHSATUA XUMHUH, OCHOB
HEOPTaHWYECKOM XMMHUH W HEKOTOPBIX OTAENBHBIX 3HAYUMBIX IOHATUU
OpPraHNYECKOU XMMUH.

CTpykTypa cojepKaHus MPOTpaMMbl 10 XUMHHU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Toaxoja k e€ m3ydeHuto. CoaeprkaHue CKIIAIbIBACTCS U3 CUCTEMbI
MOHATUU O XMMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUN O XUMUYECKO U
peakuun. OO6e OSTH CHUCTEeMBI CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIHUITY
MOCJIE0BATEILHOTO PAa3BUTHS 3HAHUU HA OCHOBE TEOPETHUYECKUX MPEACTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCET0 €CTECTBO3HAHMS

— Ilepuonnueckoro 3akoHa /l. 1. Menaeneea kak OCHOBHOTO 3aKOHA XMMUHU;

— Y4YEHUS O CTPOCHHM aTOMa U XUMHUYECKO U CBSI3H;

— TPEACTaBICHUM 00 DIIEKTPOJUTUYECKON JTUCCOLMALIMM BEIIECTB B
pacTBopax.

Teoperndyeckue 3HaHUS PpPacCMaTpPUBAIOTCS HA OCHOBE HOMIIHUPHYECKH
MOJIy4€HHBIX U OCMBICIIEHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHS K JPYromMy, BBINOJHSAS (QYHKIMU OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH MPAKTHUYECKOTO NMPUMEHECHUSA U TMOJYYECHUS
M3y4aE€MBbIX BEUIECTB.

OcBoeHHE TMpoOTrpaMMbl IO XUMHUH  CHOCOOCTBYeT  (HOPMHPOBAHUIO
IIPEACTABJICHUS O XMMUYECKON COCTABJIIIOLIEH HAYYHOW KapTHHBI MUpPA B JIOTHKE
€€ CHUCTEMHOW NPUPOJbl, LEHHOCTHOTO OTHOLICHWS K HAayYHOMY 3HAaHUIO U
METOJIaM TO3HaHWUsS B Hayke. M3ydyeHuWEe XHMHUHU TPOUCXOAUT C MPHUBJICUEHUEM
3HAHUM W3 paHee M3YYCHHBIX YYCOHBIX mpeaMeToB: «OKpyXKaromuid MHUPY,
«buonorus. 5-7 knacce» n «dusuka. 7 Kiacey.

[lpy wu3ydYeHUH XUMUU MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUKA OCHOB
XUMHUYECKOW HAayKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIIBHOCTA YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYpHI.
3agauya y4yeOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHMU CHUCTEMBI XUMUYECKUX
3HAHWN — Ba)XHEUIUX (PAKTOB, MOHATHMN, 3AaKOHOB U TEOPETUUECKUX TOJOKECHUH,
JOCTYITHBIX O00O0OIIEHN MHUPOBO33PEHUYECKOIO XapakTepa, s3blKa HAyKH, B



npuoOIIEHNH K Hay4YHbIM METOJaM TIO3HAHMS TPU H3YYCHHH BEIIECTB U
XUMHUYECKUX PEaKIri, B OPMUPOBAHUN U PA3BUTHH TMO3HABATEIHHBIX YMEHHUU U
UX TPUMEHEHHUH B Y4EeOHO-IO3HABATEILHOW M  y4eOHO-HCCIIEI0BATEIbCKO N
NeATCIPHOCTH, OCBOCHHMHM MpaBWJI 0€30MacHOro oOpalieHus C BEIIECTBAMHU B
MOBCEITHEBHOM K U3HH.

[Ipy u3yyeHUH XUMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsS Ba)KHOE
3HauYC€HHE MPUOOPENH TaKHe 1eIH, KaK:

— (¢opMUpOBaHUE HWHTEIJICKTyalbHO pAa3BUTON JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY TPUHITUIO PEUICHUN,
CIOCOOHOM aAanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU,

—  HampaBJICHHOCTh OOYy4YEHMS Ha CHCTEMAaTHYE€CKOe TMPHUOOIIECHUE
00yJaromuxcsi K CaMOCTOSITEIbHOM TI03HABATEIBHOW JACATENBHOCTH, HAYYHBIM
MeToJaM TO3HaHusI, (GOPMUPYIONIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieueHne yCI0BUM, CTIOCOOCTBYIONIUX MPUOOPETECHNIO 00YIaOITUMHUCS
OTbITa PAa3HOOOpA3HON MAEATEIHLHOCTH, TMO3HAHUS U CAMOTIO3HAHHUS, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETCHI[UM), MMEIOIIUX YHUBEPCAJIbHOE 3HAYCHHUE IS
Pa3 MY HBIX BUAOB JCITCILHOCTH;

— ¢opmupoBanue 00OmIeH (YHKIMOHATLHOW ¥ €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHATH U OICHUBATH SIBJICHUS
OKPYKAIOIIEro MHUpa, MWCIOJb3ys 3HAHUS M ONBIT, NMOJyYCeHHBIC MPU H3YYCHUU
XAMHUHU, TPUMEHATh WX TPU PEIICHUU MpoOJieM B TOBCEIHEBHOW JXU3HU U
TPYAOBOM AEATEIBHOCTH,

— (¢dopmMupoBaHue y OOydYalOMMXCS TYMaHHUCTUYECKMX OTHOIICHHUH,
MOHUMAHUS I[EHHOCTH XHUMHUYECKMX 3HAHUM JUIsI BBIPAOOTKH DKOJOTHYECKH
1eIeco00pa3Horo TOBENEHUS B OBITY W TPYJAOBOM JAEATEIBHOCTH B IEJAX
COXpPaHEHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH NP UPOJTHOUN CPE/IbI;

— pa3BUTHE MOTHBAIIMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHWID HAa OCHOBE YCBOCHHS OOIIEYETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQuIs W HAMPABICHHOCTH JabHEHUIIIETO
00y4JeHuUs.

OO1iee YMCIO 4YacOB, OTBEIEHHBIX [UISI HW3YyYEHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTr0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJIeN0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEITIO).



COIEPKAHUE OBYYEHUA

8 KUIACC

[lepBoHayaibLHbIE XUMUYECKHE MOHATH S

[Ipenmer xumun. Ponb XMMHUM B )KM3HU YEJIOBEKA. XUMHUSI B CUCTEME HaYK.
Tena u BemectBa. Pu3znueckue CBOMCTBAa BEHIECTB. ATperaTHO€ COCTOSIHUE
BemecTB. [loHaTHE 0 MeTomax MO3HaHUS B XUMUHU. YHCThIE BElIECTBA U CMECH.
CriocoObl pa3zieneHus: CMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3yeMeHTbl. CHUMBOJIBI XUMHYECKHX
a1eMeHTOB. [IpocThie u clioKHBIE BelecTBa. ATOMHO-MOJIEKYJSIPHOE YUCHHE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX DJIEMECHTOB.
3aK0OH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
OTHOcuTeNbHAs MOJIEKYJIsIpHast Macca. MaccoBasi 10J1s1 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KommuectBo BemecrBa. MoJib. MousipHas macca. B3aumMocBsA3b KoJIM4ecTBa,
MacChl M 4YMHCJIa CTPYKTYPHBIX €IuHHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COETUHECHUI.

duznueckue U XUMUYECKHUE SIBICHU. XUMUYECKasi peakuus 1 e€ Mpu3HaKH.
3aKOH COXpaHEHMsI MacChl BEHIECTB. XUMHUUeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PeaKIuil (COeTUHEHUs, Pa3JIOKEHUS, 3aMeleHUsI, 0OMEHa).

Xumuueckuii IKCHEpUMeHm:

3HAKOMCTBO C XMMHUYECKOM MOCYyIOMW, MpaBuiiaMU pabOThl B Ja0OpaTOpUM U
npuémamu oOpareHus ¢ 1abopaTopHbIM 000pYyIOBAaHUEM, U3YUYEHUE U OMHCaHUE
bU3MYEeCKUX CBOMCTB 00paslloB HEOPTAaHMUYECKHUX BEIIECTB, HAOIOJCHUE
¢u3nueckux (IUIaBJIECHHE BOCKA, TasHUE JibJa, pacTHpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJEHCAIUsl BOJIb) U XUMHUYECKHX (TOpEHHE CBEUH, MPOKAIHBAHUE
MEHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SIBIICHUM, HAOJIOICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3jokeHue caxapa,
B3aMMO/ICIICTBUE CEPHOM KHUCIOTHI C XJOPHUIOM Oapusi, paszlioKeHUE THAPOKCHIA
menu (1) mpu HarpeBaHuM, B3aUMOJICHCTBHUE *KeJe3a ¢ pactBopom cosr meau (1),
U3y4eHUE CIIOCOOOB pasliesIeHUss CMECei: C MOMOIIbI0 MarHuTa, (UJIBTPOBAHHME,
BbIMMApUBAHKE, JUCTWLIALM, XpoMarorpadus, MPoBEACHNE OYUCTKU MOBAPEHHO N
coiv, HaOJIOJ€eHWE W  ONHCAaHUE  PE3YyJIbTATOB  MPOBEJCHUS  OIbITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3JIaHHE MOJeNel MOJEeKy
(1IapoCTep>KHEBBIX).

BaskHeunMe nmpeacTaBUTE M HEOPraHMYECKUX BelIeCTB

Bosnyx — cmech razos. CocrtaB Bo3nyxa. Kucrmopoa — sneMeHT U mpocTtoe
BelecTBO. HaxoxneHwe Kuciopona B mnpupoje, (GU3NIECKHe U XUMHUUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue xkucinopoaa. CrnocoObl



MOJIyU€HHUSI KHUCIIOpoJa B Jladoparopud M TMPOMBIIUIEHHOCTH. Kpyrosopot
KucJiopoaa B mpupojie. O30H — aJyioTporHas MOIU(UKALIMS KUCIOPOIa.

TermnoBo#t >PpeKT XUMUUECKON peakiMh, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U DHHAOTEPMHUECKHE pPEAKUHUHU. T[OIUIMBO: Yrojb U METaH. 3arpsa3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3P deKTa, pa3pyiieHre 030HOBOTO CIIOSI.

Bonopon — nsnemeHT u mpocroe BemecTtBo. HaxoxzaeHue Boaopona B
npupojsie, (GuMueckue U XMMUYECKHE CBOICTBAa, NPUMEHEHHE, CHOCOObI
nosy4denusi. Kuciorsl u conu.

Mo sisipHbIii 00BEM Ta30B. Pacu€Thl o XMMUYECKUM ypaBHEHHUSM.

duznyeckue CcBOWCTBA BOABL. Boxa Kak pacTtBopuUTenb. PacTBOpBI.
HacplnieHHbIE M HEHACBIIIEHHBIE PACTBOPHL. PacTBOpUMOCTH BEMIECTB B BOJE.
MaccoBas 10Ji1 BelecTBa B pacTBOpe. XUMHUECKHE CBOMCTBA BOAbL. OCHOBaHUS.
Poisib pacTBOpOB B IpupOJE U B KU3HU ueloBeka. KpyroBopoT BOJbI B MPHUPOIE.
3arpsi3HeHUE NMPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOI.

Knaccudukanuss neopranuyeckux coeaunHenuit. Okcunbl. Knaccudukamus
OKCHJIOB:  cosieoOpasyrwomiue (OCHOBHBbIE, KHUCJIOTHBIE, amM(oTepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. ®Puznueckue M XUMHUYECKHE
cBoiicTBa OKCUAO0B. [lomyyeHne okcuoB.

OcnoBanms. Kmaccudukanus OCHOBaHMN: UIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHui. DU3MUECKUE U XUMHUUYECKUE CBOMCTBA
ocHoBaHui. [loyryaenne 0OCHOBaHU.

Kucnotel. Knaccupukamus kucnor. Homenkiatypa kucyiot. dusnueckue u
XUMHUYECKHE cBoucTBa KUCIOT. Psan axkxtuBHoctH MetauioB H. H. bekerosa.
[Tomyyenue KHUCHOT.

Comu. Homenknarypa cojeil. @u3nyeckrue U XMMUYECKUE CBOMCTBA COJICH.
[Tony4yeHnue coei.

['eneTnyeckas CBSA3b MEXAY KJIACCAMHU HEOPTAHUYECKUX COETUHECHUN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OMPEJIETIEHUE COJIEp>KaHUsl KUCIOpO/aa B BO3yXe, MOJy4YeHHUE,
coOupaHue, pacrlo3HaBaHUE U HW3YyYEHHE CBOWCTB KHCJIOPOJa, HAONIIOJEHUE
B3aUMOJICHCTBHUSL BEHIECTB C KUCJIOPOJAOM H© YCJIOBHA BO3HHUKHOBEHUSA U
MpeKpaileHusi TopeHus (Imoskapa), O3HaKOMJEHHE C oOpas3llaMu OKCHIOB U
ONMCAHUE HUX CBOMCTB, MOJYy4YE€HHE, COOUpaHUE, pPACIO3HABAHHE M H3Yy4YECHUE
CBOMCTB BoJopoja (ropeHue), B3aumojeiicTBue Bogopoda ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHHE BHUJIEOMATEpHUAJIOB), HAOMIOJeHUE O0pa3loB BEIIECTB
KOJMYECTBOM | MOJIb, HCCJEOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE pPACTBOPOB C ONPEACIEHHOU
MAacCOBOMW JI0JIEM PACTBOPEHHOIO BENIECTBA, B3aUMOJCUCTBUE BOAbI C METAIIAMHU
(HatpueM W KaublueM) (BO3MOXXHO  HCIOJIb30BaHHME BHUAEOMATepHUasIoOB),



ucCJeoBaHUE O0O0pa3loB HEOPTAaHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJIFOZICHUE U3MEHEHUsI OKPACKW MHIUKATOPOB B PAaCTBOPaX KUCJOT M IIEJIOYEH,
uzydyeHue B3aumozencTtBus okcunga meau (1) ¢ pactBopom cepHOM KHCHOTHI,
KUCJIOT € METaJUIaMHU, pEaKIMil HEeWTpalu3aluu, MOJYYEHUE HEPACTBOPUMBIX
OCHOBAHHW#, BBITECHEHHWE OJIHOTO METalljla APYrMM M3 PacTBOpa COJIM, PEUICHUE
ADKCIEPUMEHTAJbHBIX 3a7ady 1o TeMme «BaxHelmue Kiaacchl HEOPTraHUYECKUX
COEIUHEHUI.

Iepuoauyeckuii 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
iemMeHToB JI. W. MengeseeBa. CtpoeHue aToMoB. XHUMHYECKasl CBS3b.
OxuCINTEJHbHO-BOCCTAHOBUTEJIbHbIE PeaKINU

[lepBrie TOMBITKK KJacCU(UKAIIUA XUMHYECKUX dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE W WIEJIOYHO3EMEbHBIE METAJIbI,
raJloreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT aM(pOTEPHBIC OKCHUIBI
Y TUAPOKCHU/IBIL.

[Tepunonnueckui 3akoH. [lepuoauueckas cucreMa XUMHUYECKUX AJIEMEHTOB /I,
N.  MengeneeBa.  Koporkomepuognas ¥ JUIMHHONEpHOJHAs  (HOPMBI
[lepuoanuecko cucteMbl xumudeckux 3yeMmenToB . . MenaeneeBa. [lepuombr
U rpynnbl. PUMYECKHA CMBICH MOPSAKOBOTO HOMEpa, HOMEPOB IMepuoaa U
TPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. M3oronsl. Dnektponsl. CtpoeHue
AMEKTPOHHBIX  000JI0YeK aToMoB TepBBIX 20 XUMHUYECKHUX DJIEMEHTOB
[lepnoguueckont cucremsbl JI. M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA MO €ro nmojoxeHuro B [lepuonnueckoi cucreme 1. . Menpaeneesa.

3aKOHOMEPHOCTU M3MEHEHHUS paauyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAIMY €CKUX U HEMETAJUIMYECKHUX CBOMCTB MO TPyMIaM U MepUuoiam.

3Hauenue llepuoanueckoro 3akoHa u [lepruoagnyeckoi CUCTEMbI XUMUAYECKUX
AJIEMEHTOB JJIsl pa3BUTHUs Hayku W npakTuku. J[. M. MenneneeB — ydé€HbI U
rpakJ1aHuH.

Xumuueckas cBA3b. KoBajieHTHas (mosisipHass M HEMOJISIpHAsl)  CBSI3b.
DJIEKTPOOTPHULIATEIBHOCTh XUMHUY €CKUX 3JIEMEHTOB. MoHHAas CBA3b.

Crenienb  okucieHHs.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouiecchl okucIeHUs U BOCCTaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEJIH.

Xumuueckuii yIkcnepumenm:

u3ydeHue oOpas3loB BEIIECTB METAJIOB W HEMETAaJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA ILIMHKA C PAacTBOPAMH KHUCJOT M IIEJI0YEi, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIMTEIbHO-BOCCTAHOBHUTEJBHBIX  pEaKIUH
(ropeHue, peakinuy pa3yIoKEHUs, COSTUHCHNS ).

Mestcnpeomemnuie ceasu



Peanuzaimss MeXnpeAMETHBIX CBSi3€d MPU HU3YYEHUM XUMUKU B 8 Kjacce
OCYIIECTBIISIETCS 4epe3 HCIOJIB30BaHUE KakK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHSITUN, SBISIONIUXCS CUCTEMHBIMU JJI1 OTACIIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TOHSATHS : HAYYHBIM (DaKT, TUIOTE3a, TEOPHs,
3aKOH, AaHaJu3, CHUHTE3, KjacCU(pUKalMsi, TMePUOJAUUYHOCTh, HAOII0JICHUE,
SKCIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

@u3uka: Marepusi, aToMm, D3JIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIU],
M30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUYECKUM 3apsi, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NYECKUE BEIWYWHBI, IUHHUIIBI
U3MEpPEHUs, KOCMOC, MIaHETHI, 3BE€311bI, COJIHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadusa: armochepa, ruapochepa, MHHEpAIbl, TOPHBIE IMOPOIHI,
TMIOJIC3HBIE UCKOTIAEMBIE, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHMUYECKAS peaKIUs

[Tepuonnueckwuii 3akoH. [leproanueckas cucreMa XuMHUYECKUX 3J1eMEHTOB [1.
. MengeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX TNEPUOAOB, Kallusl, KaJblUsi M UX
COCIMHEHUN B COOTBETCTBUM C TIOJIO)KEHMEM 3JeMEHTOB B llepnoamueckon
CHACTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BelIeCcTBA: BUIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIMUYECKUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMNA KPUCTAJUIMYECKOUW PEIIETKHA U
BHUJAa XUMHUYECKOM CBSI3H.

Knaccudukamus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYCCKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPTAHUYECKHX BEIIECCTB.

Knaccudukamuss XuMu4ecKux peakiyi 1Mo pa3andHbIM IpU3HAKaM (110 YHUCITY
U COCTaBY Y4YAaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(ddekTy, 1o
U3MEHECHUIO CTETICHEW OKHCICHHUS XMMUYECKHUX 3JIEMEHTOB, MO OOPaTHUMOCTH, IO
y4acTHIO KaTajau3aTtopa). IK30- U dHAOTEPMUUYECKHE PEaKIMH, TEPMOXUMHUIECKHUE
YpaBHECHHUS.

[lonstTue o ckopoctn xuMuueckod peakmuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPaTUMBIX XUMHUYECKHX peakiusaX. [[oHITHe 0 TOMOTEHHBIX U T'e€TEepPOreHHBIX
peaknusax. [lonstue o karanuze. [loHsTHe 0 XUMHUYECKOM paBHOBeCUH. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHYECKOW PEaKIMM W TOJIO)KEHUE XUMHYECKOTO
paBHOBECHS.

OKHUCITUTENBHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMKM,  JJCKTPOHHBIA  OamaHc
OKHCJIUTEJILHO-BOCCTAHOBUTEIbHOMU pEAKIMH. CocraBienue yYpaBHEHU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUMd C  HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust 3JIEKTPOIIMTUYECKOMN TUCCOLMALINN. DIEKTPOIUTHI U HEAIEKTPOJIMUTHI.
KarnoHnpl, aHMOHBL. MexaHu3M [OMCCOLUMALIMM BEUIECTB C PA3TUYHBIMU BHUJIAMHU
XuMHu4eckoi cBs3u. Crenens aucconuanuu. CUIbHBIC U CJIa0bIe JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBIE ypaBHEHHWs peaknuil. CBOWCTBA KUCIIOT,
OCHOBaHMW U coJiek B CBeT€ TMPEACTABICHUN 00 3IEKTPOJIUTUYECKOU
nuccounanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHSITHE O THIpOM3e CoNeH.

Xumuueckuui IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHUCTAJJIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB M HEMeTauioB (Tpadura W aiMasa), CIOXKHBIX BEIISCTB
(xmopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW peakinu
OT BO3JCUCTBUS Pa3IUYHbIX (PAKTOPOB, MCCIEAOBAHUE DIEKTPOIMPOBOJIHOCTH
pacTBOpPOB BEUIECTB, IpOLECCAa JIUCCOLMAIMM KHUCIOT, IIEJIOYed U coje
(BOBMOXKHO  HCIOJB30BAaHME BHJIEO MaTepuajoB), IMPOBEIAEHUE  OIIBITOB,
WUIIOCTPUPYIOIINX ~ MPU3HAKM  MPOTEKAHHUS  peakuuid  MOHHOTO  oOMeHa
(oOpa3zoBanue oOcajka, BBIJCIEHHE Tra3za, o0O0pa3oBaHHE BOJBI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBhl  OKUCIUTEJIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIU
(ropeHue, peakuuud pas3ioKEHUs, COCTUHEHUs), pPacllO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IOMOIIBKD KAYECTBEHHBIX PEAKLIMN Ha HMOHBL, pEILICHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTanbl 1 HX cOeAMHEHUS

OOmass xapakTepucTuka rajjoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (GU3NYECKUE CBOMCTBA MPOCTHIX
BCIIECTB — TraJioreHOB. XWMHYECKHE CBOMCTBAa Ha IIpUMEpEe  XJopa
(B3auMOJI€HiCTBUE C MeTajljlaMd, HEMeTalUlaMu, IiejodyaMu). XJIOPOBOAOPO.
ComnsiHasi KUCJIOTa, XMMHUYECKUE CBOWCTBA, MOJIyu€HUE, NpuMeHeHue. [leiicTBue
XJIOpa U XJIOPOBOJAOPOAA HA OPraHMU3M YEJIOBEKAa. BakHeWIue XJOpUAbl U HUX
HAXOXKJICHUE B IPUPOJE.

OOmas xapakrepuctuka 3neMeHToB VIA-rpymmbl. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapakKTEepHbIE CTENeHH okucieHus. CTpoeHue U (PU3NYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCTIOPOAA U Cepbl. AJIIIOTPOTIHBIE MOAU(PHUKAIIUN KUCIOPOIa
U cepbl. XuUMHUecKkue cBoMcTBa cepbl. CepoBOAOpOJ, CTpoeHHe, (HU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHUIBI CEpbl KaK MPEACTABUTENHN KHCJIOTHBIX OKCHUIOB.
CepHast kucnota, ¢U3MYECKME W XUMHUYECKHME CBoWcTBa (00mIMe Kak
NpeACcTaBUTENsl Kjlacca KUCIOT H crneuuduyeckue). XUMUYECKHE pPEaKIIUH,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO cHoco0a MOJIyueHUs] CEpPHOM KHUCIOTHI.
[Ipumenenne cepHoil KUCNOTHL. COJIM CEPHOU KHMCIIOThI, KAUECTBEHHAs peakiUs Ha



cynbdar-uod. Haxoxxnenue cepbl u €€ cCOoeNMHEHUH B mpupoje. XUMHUUECKOE
3arpsA3HEHUE OKPYXAroUe cpenbl COCAUHEHUSIMU CEpbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CITIOCOOBI €ro MPEIOTBPAICHHUS.

OOmas xapakrepuctuka 3aeMeHTOB VA-rpynmnbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTEIEHU OKUCICHHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dbuznueckre U XuMu4deckre cBoiicTBa. KpyroBopot azora B npupojie. AMMHUAK, €ro
duznuecKre U XuMHUYECKHe CBOMCTBA, MOJydyeHHUE U npuMeneHue. Cojin aMMOHUS,
ux pU3NUECKUe U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
HMOHBl aMMOHHUA. A30THasi KHCJIOTa, €€ MoJydeHue, GU3NIecKue U XUM HUYECKHUe
cBolicTBa (OOlIME Kak TMPEIACTaBUTENA Kjacca KHUCJIOT U creuuduyeckue).
Hcnonp30BaHME HUTPATOB M COJEH aMMOHHS B KauyecTBE MMHEPaJbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHNUE OKPYXKAIIIeH cpeibl COSUHEHUSIMHU a30Ta
(KUCTIOTHBIC JOXKIH, 3arpsi3HCHHE BO3MyXa, IMOYBBI W BOJg0EMOB). Docdop,
ajutoTponHsle Moaudukanuu dochopa, GuU3MIECKHMEe U XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u bochopHas kuciorta, pusnIecKkue U XUMHUIEeCKHe CBOWCTBA,
noiydenue. Mcnonb3oBanue GpocharoB B KaueCcTBE MUHEPATIbHBIX y10OpECHUH.

OO6mas xapakrepuctuka 3ymeMeHToB |VA-rpynnbel. OcoOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHbIE€  CTEMEHW  OKUCICHHS.  YTJIEpOJ,  aUIOTPOIHBIE
Moau(pUKAIUK, PaCHpOCTpaHEHUE B TNpuUpoae, (GUUYECKHE € XUMUYECKHE
cBoiictBa. AacopOuusa. Kpyrosopot yriepoaa B npupone. OKCuasl yriepoaa, ux
dbuznueckue W XHUMHYECKHE CBOMCTBa, JEWCTBUE HA IKUBBIE OPTaHU3MBI,
MOJIydeHUE U TPUMEHEHHUE. DKOJIOTHUECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHJIOM
yriepona (l1V), rumoresa rno0adbHOrO TMOTEIUIEHUS KIMMAaTa, MapHUKOBBIM
a¢pdekr. YronpHas KUCIOTa B €€ COJM, NX (PU3NIECKUE U XMMHUYECKHE CBOMCTBA,
nojiyueHue U npuMmeHeHue. KauecTBeHHas peaxiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIMHE, IPOMBIIIJIIEHHOCTH U CEJIbCKOM
XO35ICTBE.

[lepBoHavanbHBIC TOHATHS 00 OPTraHMUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yriepojaa (MeTaH, 3TaH, dTWICH, alleTUJICH, 3TaHOJI, TJNIEPUH, YKCYCHAs KHCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOJOPOAOB (Yyrojb, NPHUPOJIHBIA Tra3, HEPTh),
OpOAYKTHl MX mepepaboTku (OE€H3WH), UX POJib B OBITY U MPOMBIILIEHHOCTH.
[loHsiTHE O OMOJIOTMYECKH BaXKHBIX BELIECTBAX: KUpaX, OenKax, yrieBojgax — U UX
poaM B JKHW3HM 4eJOBEKa. MarepuanbHOE€ €IMHCTBO OPraHUYECKHX H
HEOPTaHUYECKUX COCIMHCHUH.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOICTBA, TMOJY4YCHUE U
npumeHenne. CoenuHeHuss KpemHuss B mnpupoge. OOmme mnpeacraBieHus 00
okcuae kpemuus (1V) u kpemHueBoi kuciote. CUIMKAThL, UX HCIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTH. BakHellne cTpouTeIbHbIE MaTepualbl: Kepamuka,



CTEKJIO, LIEMEHT, OeTOoH, keye300eToH. [IpobiaeMbl 6e30MmacHOTO HCIOJIL30BAHUS
CTPOUTEJILHBIX MATEPHUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumeHm:

HU3ydeHHe o0pa3I0oB HEOPTaHWUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
NpOBEACHNE KaYeCTBEHHBIX PEAKLMM Ha XJIOPUI-UOHBI U HAOJIOJEHUE MPU3HAKOB
UX NPOTEKAHUs, ONBITHI, OTpa)karouue (U3NYEeCKMe M XUMHUYECKHE CBOMCTBA
rajoreHoB M MUX COEAMHEHUN (BO3MOYKHO HCMOJb30BaHUE BHUIEOMAaTEPHUAJIOB),
O3HAaKOMJICHHE C oO0pasnamMu XJIOPUAOB (TaJOTEHHUJIOB), O3HAKOMIICHHUE C
obpazmamu  ceppl U €€  COeNMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHHE
BUJIEOMAaTEpPHUAJIOB), HAOJIOEHUE Tpoliecca OOyriIMBaHusl caxapa MoJ JAelCcTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHCJOTBL, M3y4E€HUE XMMHUYECKUX CBOWCTB
pa30aBIICHHO M CEPHOU KHUCIJIOTHI, MPOBEICHUE Ka4eCTBEHHOW peaKIuu Ha Cyabhat-
WOH W HaOJIoJeHUE TpU3HaKa e€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMU
cBolicTBaMu a3ota, (ochopa M HX coenUHEHUH (BO3MOKHO HCMOJIb30BaHUE
BHJICOMATEPHaIOB), oOpa3iaMu a30THBIX U (POCHOPHBIX YIOOpPEHUH, MOIydeHHE,
coOupaHue, paclio3HaBaHWE W H3yUYEHUE CBOMCTB aMMHUaKa, MpPOBEICHUE
KauyeCTBEHHBIX peaKlMil HA MOH aMMOHHUS U (pocdaT-uoH U U3yyeHHUe MPU3HAKOB
UX MPOTEKAHUS, B3AUMOJIEUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEBIO
(BO3MOXHO UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), U3Y4YCHHE Mojenein
KPUCTAJIIMUECKUX PEIIETOK anMasa, rpadura, QyuiepeHa, O3HAKOMIIEHHE C
IpOIIECCOM  aAcOopOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM TIPOTHBOTA3a, MOJIydeHHE, COOMpaHue, pacro3HaBaHUE U W3yUCHHE
CBOMCTB YIJIEKUCJIOTO Ta3a, MPOBEICHUE KAYECTBEHHBIX peakluil Ha KapOoHAT H
CWIMKAT-MOHBl WM H3YYEHHE TMPU3HAKOB HX TNPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIHMEN CUJIMKATHOW TPOMBIIIJIEHHOCTH, PEHIEHUE JKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxxHelnmue HeMeTauIbl U UX COETUHEHUS).

MeTajuibl 1 X COeAMHEHUS

OO6mias XxapakTepUCTUKA XUMHUUYECKHUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUHM
ux noJjioxkeHus B llepuognueckon cucteme Xumuyeckux syemeHtoB J[. M.
MenneneeBa u crpoeHuss atomoB. CTpoeHne MeTauioB. MeTtamnnyeckas CBSI3b U
METAIMYECKAsT ~ KPUCTAUIMYECKAs]  pEMIETKA.  ODJNEKTPOXUMHUYECKUU Pl
HanpsDKEHUW MeTauioB. OU3ndecKkre U XUMMUYECKHue CBOKWCTBA MeTawioB. O0mue
CrocoObl TOJydeHHs MeTamaoB. [loHsATHE O KOpPpPO3WHM METaIIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTanb, YyTyH, IIOPATIOMUHUMA,
OpoH3a) U UX MIPUMEHEHHE B OBITY U MPOMBIILJIEHHOCTH.

[[lemounble MeTaIbL: MOJIOKEHHE B lleproanueckoil cucreMe XUMHUYECKUX
anemeHTOB J[. M. MenneneeBa, CTpoe€HHE MX aTOMOB, HaXOXICHUE B IPHUPOJE.
duznueckue U XUMHUYECKHE CBOMCTBa (Ha mpumepe Hatpus U kanus). OKCUIbl U



TUAPOKCUABI HaTpuss ©W Kanus. [IpumMeHeHue WIENOYHBIX METANIOB U HUX
COCIMHEHUH.

IllerouHO3€MENBbHBIE METANAbl MarHud W KaJIbLIMM: TIOJIOKEHHE B
[lepuonnueckoun cucreme xummuueckux 3jmemeHToB J[. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJAEHUE B NIpUpoie. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MAarHUs
U Kaielus. BaxkuHelne coeaUHEHUS KaJbIUs (OKCHUI, THUIPOKCHUI, COJH).
KEcTroCTh BOJIBI M CITOCOOBI €€ yCTpaHECHUS.

AnroMuHMI: noJioxkeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, crpoeHue aroMa, HaxoxJaeHue B mnpupone. dusznueckune u
XUMUYECKHE CBOMCTBA allfOMHHUSA. AMMOTEpHBIE CBOMCTBA OKCHAA U THAPOKCHIA
ATIOM UHUS.

Kene3o: nonoxenue B llepuoguueckoil cucteMe XUMHUYECKUX JIEMEHTOB /.
N. Mengeneesa, cTpoeHHUE aroMa, HaxoxXAcHUe B Ipupone. dusnyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKcHpl, THAPOKCHIbI 1 conm xkene3a (I1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE ¢ o0OpasllaMu METajJjJoB M CIJIaBOB, HX (U3UYECKUMU
CBOMCTBAaMU, U3YyYEHUE  PE3YyJbTaTOB  KOPPO3UH  METAJUIOB  (BO3MOXKHO
UCTIOJIb30BAHUE BHJIEOMATEPHATIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHJIA
KaJIbIIUsl W HATpUs C BOJAOM (BO3MOXKHO WCIIOJIb30BaHWE BHIEOMATEPHATIOR),
HCCJIEOBAHUE CBOMCTB JKECTKOU BOJBI, MPOIECCA TOPEHUS KEJE3a B KUCIOPOJE
(BOBMOXHO  HCHOJIb30BaHHWE  BHUICOMATEPUANIOB), MPU3HAKOB  IPOTEKAHMUS
KAQUYECTBEHHBIX PEAKIM HA WOHBI: MAarHus, KaJbIUs, AIIOMUHUS, IMHKA, JKele3a
(Il u xene3a (I11), menu (1), HaOnrOEHNWE W OMIUCAHKE MPOILIECCOB OKPAIIMBAHHMS
IUIJAMEHU MOHAMHU HATpus, Kadusd M Kaiblusg (BO3MOXXHO HCIIOJb30BaHUE
BHJICOMATEPHUATIOB), UCCIieOBaHUE aM(OTEPHBIX CBOMCTB THMAPOKCHIA aTFOMHUHHUSI
Y TUJIPOKCHJIA IMHKA, PEIICHUE YKCIIEPUMEHTANIBHBIX 33J71a4 10 TeMe «BakHenmue
METAJJIbI M UX COCIMHEHUS ».

XuMusi M OKpYy:Kamouias cpeaa

BemecrBa u Marepuanbsl B MOBCEJHEBHOW JKHU3HU 4YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAHHUE BEIIIECTB U XUMHUUYECKUX peakiuii B ObITy. IlepBas momomis npu
XUMHYECKHX 0KOTax U OTPABJICHUAX.

XUMUYECKOE 3arpsi3HEHHWE OKpYKalollel cpeabl (IMpeaeiabHas JOIMyCTUMas
KOHILIeHTpauus BeuiecTs, aanee — [1JIK). Posbp XxuMuu B pelieHun 3K0JIOTHYECKUX
npoOJiem.

Xumuueckui IKcnepumenm:

U3ydeHHe 00paslloB MaTepualioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIMMEPHBIC
Marepuasbl).

Meoscnpeomemnoie ceasu



Peanuzanus MeXNpeIMETHBIX CBS3€H NpH W3YYCHUHM XMMHH B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIB30BaHUE KakK OOIIUX €CTECTBEHHO-HAYYHBIX
TIOHATHH, TaK ¥ TIOHATHH, SBJIAIOIIUXCS CUCTEMHBIMU JIJIS OTICIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO IIHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHITHSI: HAYyYHBIH (haKT, THIOTE3a, 3aKOH,
TEOpUs, aHalIu3, CHHTE3, KjacCUPUKAIMI, TIEePUOJUIHOCTh, HAOJIIOICHUE,
OKCIIEPUMEHT, MOJCIMPOBAHUE, HW3MEpPEHUE, MOJIENb, SBJICHUE, TapHUKOBBIN
a3 dekT, TeXHOIOTHS, MaTepHaIbL.

®duszuka: marepus, aroMm, OJJCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIUI,
W30TOMBI, PAaTHOAKTUBHOCTh, MOJIEKYJa, D3JIEKTPUYECKHU 3apsji, MPOBOIHUKH,
MOJYTIPOBOJTHUKH, JTUAJICKTPHUKH, (OTOIIEMEHT, BEUIECTBO, TEJIO0, OO0BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAJIINY €CKast
pemérka, CIuiaBbl, (PU3UYCCKUE BEIUYHMHBI, CIUHHUIBI H3MEPEHHUSA, KOCMUYECKOE
TIPOCTPAHCTBO, TIaHETHI, 3BE371b1, COJTHIIE.

buonorus: ¢orocuHTes, npixaHwe, OWocdepa, PKOCUCTEMa, MHUHEPATbHBIC
yIOOpEeHus, MEKPO3JIEMESHTBI, MAKPO3JIEMCHTBI, TMTATEIIHHBIC BEIECTRA.

['eorpadusi: armocdepa, rumpochepa, MUHEpaAIbl, TOPHBIE TOPOJIBI,
TIOJIC3HBIE MCKOTIaeMbIE, TOTUTMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHSA MPOrpaMMbl OCHOBHOTO OOIIETro
00pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOydYeHUs XUMUU B E€IUHCTBE Y4eOHOU u
BOCIHUTATENLHOU AEATENBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUUCKUM U
COLUMOKYJBTYPHBIMU M JIYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSMH, HNPHUHATBIMU B
oOllecTBe MNpaBWIaMHM W HOPMamu IMOBEIECHUS U CHOCOOCTBYIOT MpoOLEccaM
CaMOTIO3HAHMS, CAMOPA3BUTHSL M COLIMATIM3AIMHI 00yUYalOUXCS.

JIugHOCTHBIE ~ pe3yabTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaroU[UXCS
PYKOBOJACTBOBAaTbCA CHUCTEMOM TMO3UTHUBHBIX I[I€HHOCTHBIX OpHEHTALMHd W
pacIIMpPEHUE ONbITA ACATEIBHOCTHA HA €€ OCHOBE, B TOM YMCIIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS:

IEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPUUECKOMY
U HAYYHOMY HACJEAWI0, MOHUMAHUS 3HAYCHUS XMMHUYECKOW HAyKU B KU3HU
COBPEMEHHOTO OO0IIEeCTBa, CIIOCOOHOCTH BIIAJETh JTIOCTOBEPHON HH(pOpManuen o
NEPENOBBIX JOCTHMKECHUSAX M OTKPBITHUAX MHPOBOM M OTEUYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSIX 00 yCTpONCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHMSI:

NPEACTABJCHUS O COLMAJIBLHBIX HOPMax M TMpPaBUIaX MEKIUNYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIENOBATEIbCKOM, TBOPUECKOM W JPyrWX  BHUAAX
NEeATEIbHOCTH, TOTOBHOCTHM K pPa3HOOOpPa3HOM COBMECTHOW JESITENIbHOCTH NpHU
BBINIOJIHEHUM Y4eOHBIX, II03HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUH YYEOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
U B3aUMOINOMOINM B TMpolecce HTOM yduyeOHOW JesATEeIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEICHHE MW IIOCTYIIKM CBOMX TOBAapUUIEH C MO3HUIUHU
HPABCTBEHHBIX U NMPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUN MOCTYKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE TPEACTABJICHUS O BELIECTBE M XMMHUYECKOW peakivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKUM U COCTABJSIOLINE
OCHOBY ISl TIOHUMaHUsI CYHIHOCTH HAay4HOW KapTUHBI MUpA, NpecTaBiIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA NPUPOJbI, B3aUMOCBA3AX YEJIIOBEKA C
MPUPOTHOMN CPEO, O POJIM XMMHUH B IMMO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTUBBI, HAIPABJICHHbBIE HA MOJIyY€HUE HOBBIX 3HAHWUM MO
XUMHUHU, HEOOXOIUMbIe JUIsi OOBSCHEHUS HAOJIOJAEMBIX MPOIIECCOB M SIBJICHHIA,
M03HABaTEeIbHON, WH(DOPMAIMOHHOW U YHUTATEIBCKOW KYyJIBTYphl, B TOM YHCJIC
HaBBIKOB CAMOCTOSITEJIbHON paboThl € Yy4eOHBIMU TEKCTaMHU, CHPaBOYHOMU



JUTEPATypoOr, JOCTYIMHBIMU TEXHUYECKUMH CpeACTBaMU HMH(OPMAIIMOHHBIX
TEXHOJIOTHIA;

UHTEpeC K OOYy4YeHHI0O M TO3HAHMIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMo0Opa30oBaHWIO, TMPOEKTHOW U  HUCCIEI0BaTENbCKOMU
NesATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMpaBJIEHHOCTH M YPOBHSI OOydeHHs B
JIaTbHEHIIIEM ;

4) popMupoBaHUsI KYJIbTYPHI 310POBb:

OCO3HAHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIA 00pa3 »M3HHU, OCO3HAHUE MOCJIEIACTBUU U
HENPUSITUE BPEAHBIX NPUBbIUEK (YIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KypEHHS),
HEOOXOIMMOCTH COOJIIOJIEHHs] TIpaBWJI  O€30MacHOCTH TMPHU  OOpaIllEHUH ¢
XUMHUYECKUMU BEIIECTBAMH B OBITY M pEaJIbHOM KU3HU,

5) Tpy10BOT0 BOCIIMTAHMSA:

MHTEpEC K MPaKTUUECKOMY U3yUeHUIO npodeccuit u Tpyaa pa3IudyHOTo poja,
yBaXEHUE K TPYAY M pe3ysbTaraM TPYAOBON NESITEIHLHOCTH, B TOM YHCJE Ha
OCHOBE TNPHMEHEHUS TPEIMETHBIX 3HAHUH 1O XHUMHH, OCO3HAHHBIM BBIOOD
WHIUBUIYaTHHO M TPACKTOPHH TIPOIODKEHUST 00pa30BaHUs C YIETOM JTIMYHOCTHBIX
UHTEPECOB M CTIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEHH,
YCIIENTHOM MPO(HEeCCHOHAIBPHON e TeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb a/IalITUPOBATHCS B MpO(eccuoHaNbHOM cpefe;

6) 3K0J10rH4YeCKOro BOCIHTAHHA:

IKOJIOTUYECKH IIefiecoo0pa3Hoe OTHOLIEHHWE K TMPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAaHMSA, IOHUMaHUE IIEHHOCTH 3I0POBOTO U
O0e3omacHOTO 00pa3a >KW3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(¢u3nueckoMy M IMCHUXUYECKOMY 3J0pPOBbIO, OCO3HAHME LIEHHOCTHU COOJIOAEHUs
IpaBwIT 0€30TIACHOTO TOBEACHUSI TIPU paboTe C BEIMIECTBAMH, a TAKKE B CUTYAIHSIX,
YIPOXKAOIIUX 3I0POBBIO U JKU3HU JIHOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJyYaeMble NPH U3YYEHUU XUMUH, JJIs
peLIeHHs 3a1a4, CBA3aHHBIX C OKPYKAOIIEH IPUPOJHON CPENOM, IJIs ITOBBILICHUS
YPOBHS  3KOJOTHYECKOW  KyJbTYpbl, OCO3HaHUS TJOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJIeM U MyTed MX peHieHUs MOCPECTBOM METOJO0B XHUMHH,
HKOJIOTHYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJCTBOBATHCS MM B TO3HABATENBHOM,
KOMMYHUKATUBHOW U COLIMAJIBHO M MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMETHBIX pE3YJIbTAaTOB BBIACIAIOT 3HAYUMBbIE JIJIs
dbopMUpOBaHUS MHUPOBO33PEHUs] OOLIEHAy4YHble TMOHATUS (3aKOH, TEOopHs,
NPUHINT, THT0TE3a, (PaKT, CHCTEMa, MPOIECC, IKCTIEPUMEHT U IPYToe.), KOTOPHIE
UCMOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax MU MO3BOJSIIOT Ha
OCHOBE 3HAHUH W3 ATUX MPeAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOM



HAYYHOW KapTUHE MHUpA, U YHUBEPCAIbHBIC yUeOHBIC NeicTBUS (ITO3HABATENbHbIE,
KOMMYHUKATUBHBIC, PETrYISTUBHBIC), KOTOpbhIE oOOecneuuBaroT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBJICHHIO Y4eOHOU
NesTeIbHOCTH.

ITo3naBaTe/ibHbIE YHHBepPCAJIbHbIE YYeOHbIE Jeiic TBUS

ba3oBble jloruyeckue A1eMCTBUA:

YMEHHUS UCIOJIB30BATh MPUEMBI JIOTHUYECKOTO MBIIUIEHUS HPU OCBOEHUMU
3HAHWI: PACKPBIBATH CMBICI XUMHUYECKUX IMOHSATUM (BBIICIATHh UX XapaKTepHbIC
NPU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C JPYTUMH TOHSATHUSAMH), HCIOJB30BaATh
HNOHATHUS 1J11 OOBSICHEHUS OTACNbHBIX (PAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUA U
KpUTEpPUU NI KJIAaCCU(PUKAUMHM XUMHYECKUX BELIECTB UM XMMHUYECKUX PEaKiHid,
yCTaHABJIMBATh TMPUYUHHO-CJICJACTBCHHBIC CBSI3M MEXKIY OOBEKTaMU H3YyYCHWUS,
CTPOWTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIE, JEYKTHUBHBIC, TI0 aHAJIOTHH),
JienaTh BHIBOJIBI U 3aKITIOUCHUS

yMEHUE TPUMEHATh B TpoIlecCe TMO3HAHUA TMOHATUS (TIpPEAMETHhIE U
MeTarpeMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUU MOJEIbHBIEC MPEACTABICHUS —
XUMHUYECKUI 3HaK (CUMBOJI JJIEMEHTa), XuUMU4Yeckas Qopmyia U ypaBHEHHE
XUMHUYECKOU PEaKIMK — MPU PEIIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C y4éTOM
TUX MOJEIbHBIX NPEICTAaBICHUN BBIABISATH U XapaKTEPHU30BaTh CYIIECTBEHHbBIC
NPU3HAKU MU3Y4aeMbIX 00OBEKTOB — XUMHYECKUX BEUIECTB U XUMUYECKUX PEaKIIUil,
BBISIBISITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBEHHBIC CBS3U U
NPOTUBOPEUHS B U3y4aE€MBbIX MPOLIECCAX U SIBICHUSX.

ba3oBble ucciienoBaTeIbCKHe AeCTBUS !

YMEHHE UCMOJb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAue€CTBE WHCTPYMEHTA
NO3HAHUA, a TAaKKe€ B KaueCTBE OCHOBBI JsI (OPMUPOBAHUS TUIOTE3BI IO
POBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHre OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AlMd W TPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, YMEHHE HaOmMomaTh 3a XOJIOM IMpollecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 pe3yJsbTar, GOpMyIUPOBATH 000OIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OTBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 TIPOJIeITaHHO M paboTe.

Padora c ungopmanueii:

yMEHUE BBIOUpaTh, AHAIU3UPOBATH U HMHTEPHPETUPOBATH HWHGOPMALIHIO
pPa3IMYHBIX BUIOB U (HOPM MPEICTABJICHHUS, MTOTYyIaEMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-MIOMYJIIpHAsl JIUTeparypa XUMHUYECKOrO COJEepKaHMsl, CIPaBOUYHbIE
nocoOusi, pecypchl HHTepHeTa), KPUTHUECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



yMEHUE MPUMEHSITh Pa3IMUHbIE METOJBI M 3alpPOCHl MPU MOUCKE U OTOOpE
uHGOPMAIIMK U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX JUJIS BBITOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a71a4 OMPEACIEHHOTO TUTIA, MPUOOPETCHUE OIbITA B
00JIaCTU  HCIMOJIb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYyJbTYpOU aKTUBHOTO MCIIOJIb30BaHUS PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEILHO BBHIOMPATh ONTUMAaJIbHYIO (popMy TpeacTaBieHus nuHbOpMaIMu U
WLIIOCTPUPOBATh pEIIAEMBbIE 3aJladyd HECJIOKHBIMU CXEMaMHM, JuarpamMamH,
npyrumu hopMaMu rpaduKu U uX KOMOUHAITUSIMU;

yMEHHE WCHOJb30BaTh M aHAIU3WpOBaTh B TMpolecce ydyeOHOU u
UCCJIEIOBATENbCKOW JEATEeIbHOCTH MHPOPMALMIO O BIUSAHUU MPOMBIILIEHHOCTH,
CEIBbCKOI0 XO3SIMUCTBA U TPAHCIIOPTAa HA COCTOSAHHUE OKPYKAIOIMIEW NPUPOIHOU
CpEIbL.

KoMMyHuKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUA:

YyMEHHS 3aJaBaTh BOMNPOCH (B XOJ€ Auajiora W (WIH) IUCKYCCHUH) IO
CylmecTBy  obcyxaaeMoi  TeMmbl, (DOpMyIuUpOBaTH  CBOM  NIPEAJIOKEHHUS
OTHOCHUTEJILHO BBINIOJHEHHS TPEJIJIOKEHHOM 3a/1a4 H;

yMEHUS  MNPEeACTaBISITh  IOJYYEHHbIE  pe3yJbTaThl  IO3HABATEJIBHO M
NEeSATeTbHOCTH B YCTHBIX U TUCBMEHHBIX TEKCTax; JeJlaTh Mpe3eHTAI[UI0
pEe3yIbTATOB BBITIOJHEHUSI XUMHUYECKOTO JKCIepuMeHTa (J1abopaTopHOTO OIbITA,
71a00paTOpHOM pabOTHI MO UCCIIECAOBAHHIO CBOMCTB BEIIECTB, YUE€OHOTO MPOEKTA);

yMEHHUS Y4yeOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIPHOM W HWCCIIEOBATENbCKOW  JEATENIbHOCTH  TPH  PEIICHHUU
BO3ZHUKAIOMIMX MPOOJIEM Ha OCHOBE ydé€ra OOIMX HMHTEPECOB W COTJIACOBAHUS
no3unuii (00CyxIeHus1, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JICHCTBUI, OIpeAeleHne KpUTEpUEB IO OIEHKE KadyecTBa
BBITIOJTHEHHOUW pabOTHI U IpyTHE).

PeryasiTuBHbIe YHHUBepcaJbHbIE yueOHbIE eiicTBHUS:

YMEHUE CaMOCTOSATEIbHO OMNpPEAeNsaTh eI JesITEIbHOCTH, TIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U TPHU HEOOXOJIUMOCTH KOPPEKTUPOBATHh CBOIO
NesSATeIbHOCTb, BEIOMpaTh Haubosee 3Pp(HeKTUBHBIE CIIOCOOBI pPElIeHUs] Y4eOHbIX U
MO3HABAaTEIbHBIX 3a/7a4, CaMOCTOSATENBbHO COCTaBJATh MM KOPPEKTHUPOBATh
MPEJIOKECHHBIA AJITOPUTM JCWCTBUM NPU BBIIOJHCHUHW 3aJaHUM C YYETOM
MOJy4EHUSI HOBBIX 3HaHMI 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSX,
OIICHMBATh COOTBETCTBHE IOJYYEHHOTO pe3yjbTaTa 3asBICHHOM €U, YMEHUE
UCMOJIb30BaTh U AHATU3UPOBATH KOHTEKCTHI, MpeJjiaraeMble B YCJIOBUU 3aJaHUN.

MNPEIMETHBIE PE3YJIbTATDBI

B cocraBe nmnpeaMeTHBIX pe3yJbTAaTOB IO OCBOGHHIO 00s3aTEIBHOTO
COJIepKaHusl, YCTAHOBIIEHHOTO JaHHOW QenepaibHOM paboueld NporpaMmon,
BBICJISIIOT: OCBOCHHBIC OOY4YalONIMMUCS HAay4YHBIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEeUCTBHM, crnenuduyeckue Uil NPEIMETHOM obnactu «XUMHS», BHUIBI
NEATEIbHOCTA MO  MOJIYYEHHIO HOBOTO  3HAHHUSA, €ro  HMHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YIEOHBIX U HOBBIX CUTYAIUSX.

K xoHiy oOyuenusi B 8 kiiacce npeJMeTHbIE Pe3yabTaThl HA 0A30BOM ypOBHE

JIOJDKHBI OTpaxatb CPOPMUPOBAHHOCTD Yy 00yUYaIOIIUXCS YM EHHA:

e PpACKpPBIBATH CMBICII OCHOBHBIX XMMHUYECKHUX MOHITUNA: aTOM, MOJIEKYJa,
XUMHYECKUI 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEILECTBO, CMECH
(omHOpOIHAS ¥ HEOJAHOPOJHAS ), BAJICHTHOCTh, OTHOCHUTEIIbHAS aTOMHAasI U
MOJIEKYJISIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
MaccoBast OJIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KMCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKasi peakius, KiIacCUpHKALUsI PEaKIUi: peakinu
COCAMHEHUS, PEaKIUd Pa3J0XKEHUs, pPEaKIUh 3aMCIICHUs, PEAKIUU
oOMeHa, 2K30- U SHAOTEPMHUUECKUE PEAKIINH, TETLIOBOM 3 (eKT peakuud,
SAIpO aroma, HJIEKTPOHHBIM CJIOW aToma, aroMHas OpOuTalb, paguyc
aToMa, XMMHUYEeCKasi CBsI3b, MOJIIPHAs M HETOJISIpHAsh KOBAJEHTHAsl CBSI3b,
WOHHAsl CBsS3b, MOH, KaTHMOH, aHUOH, PacTBOP, MaccoBas J0Jsl BEIIECTBa
(TIpolIeHTHAsI KOHIIEHTpAlIKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHMUYECKUX TMOHATHUH U
MPUMEHSTH 3TH TOHSITHUS MIPU OMUCAHUHU BEIIECTB U UX MPEBpallCHUN;

e HCIMOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJsi cocTaBieHus GopMyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

e OMNpEIEIITh BAaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHUSAX,
CTeNEHb  OKHUCIEHHUS  JJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJIEAKHOCTh BEIIECTB K OMNPEIECIEHHOMY KJACCy COEAUHEHUU IO
dbopmynam, BHJ XUMHUYECKOW CBA3M (KOBaJIeHTHAas MW HOHHAasg) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeBath cMmbica Ilepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX 3JIEMEHTOB OT UX NOJIOKeHus B llepmoamueckoil cucreme,
3aKOHOB COXPaHEHUs MAacChl BEUIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOTaJipo;

e OINKCHIBATH W XapaKTepU30BaTh TaOnMMuHyr Gopmy Ilepuoamueckoii
CUCTEMbl XUMHUYECKHX OJJIEMEHTOB: pa3iu4yarh MOHATUS «TJaBHas
noarpynna (A-rpynmna)» u «mobouHas noarpynmna (b-rpymnma)», mansie u
OoJibIIME TEPUOAbl, COOTHOCUTH OO0O3HAUEHHUS, KOTOpPbIE HMEIOTCA B
tabnune «llepuomuueckas cuctema xumuueckux osiementoB [l .
MeHnzeneeBa» ¢ UYUCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHHUS aTOMOB



XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsij siapa, 00IIee YUCIIO JISKTPOHOB
U pacrpe/iesIeHUe UX MO ICKTPOHHBIM CJIOSIM);

e KJacCU(MUIMPOBATh XUMHUECKHE DJIEMEHTBI, HEOPTaHUYECKHE BEIICCTBA,
XUMHUYECKHE peakuuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B PEaAKIUU
BEILIECTB, M0 TEIIOBOMY 3D PEKTY);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/1asi ONMKUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX
ypaBHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUIL;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTEKaHMsSI XHUMHUYECKUX TMpPEBpalleHUud B
Pa3UYHBIX YCIOBHUSAX;

e BBIUUCISITH OTHOCHUTCIILHYIO MOJICKYJSIPHYIO ¥ MOJSIPHYIO MAacChl
BEII[ECTB, MAacCOBYIO JIOJNIO XHMMHYECKOTO JJIeMeHTa 10 Qopmyle
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJAUTH PACUET bl
M0 YPAaBHEHHUIO XUMHUYECKOUN peaKIlni;

e TMPUMEHSITH OCHOBHBIE OMEPAIMH MBICIUTEIBbHON NEATEIBHOCTH — aHAIN3
W CHHTE3, CpaBHEHHE, 00O0OIlEeHHEe, CHUCTeMaTHU3alnIo, KiacCUupUKaIHIo,
BBISIBIICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3ed — 1T M3Y4YEHUS CBOMCTB
BEIIECTB U XHUMHUYECKUX PEAKIUH, ECTEeCTBEHHO-HAYyYHBIE METOJIBI
MO3HAHMUS — HAOJIOAEHUE, U3MEpPEeHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT
(peasbHBIN U MBICICHHBIN);

e CIEAOBaTh  MPABWJIAM  TOJB30BAHUA  XHMHUYECKOM  MOCYIOM |
naboparopHblM 00OpyAOBaHHEM, a TaKKe TMpaBuiaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIMSIMHU IO BBINOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUI0O U COOHMpaHUIO
ra3o00pa3HbpIX BemiecTB (BOJOpPOJAa U KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB € ONPEAECIEHHON MacCOBOM JOJEW pacTBOPEHHOIO BENIECTBA,
IUTAHUPOBaTh M MPOBOJAUTH  XUMHUYECKHE  JIKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCJIOT C TIOMOIIBIO WHIMKATOPOB
(makmyc, peHoadTaaeut, METUIOPAHX U IPYTHE).

K xoHiy oOyuenusi B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaxarh COOPMUPOBAHHOCTD y OOYYAIOIIUXCS YMEHUMN:

e PpACKpBIBATH CMBICI OCHOBHBIX XHUMHUYECKUX TMOHATUH: XUMUYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KAaTHUOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIECTBO, BAJCHTHOCTH, JJIEKTPOOTPHUIATEIBHOCTh, CTEIMEHbB
OKHUCJIEHUSI, XUMUYECKAsl PeaKIsi, XUMHUECKasi CBA3b, TEIUIOBOU ekt
peakluy, MOJIb, MOJSIPHBIA  00BEM,  pacTBOp,  DIEKTPOJIHUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs AUCCOIMAIMS, PEaKIMU HOHHOIO
obMeHa, Karaiu3aTop, XUMHYECKOE paBHOBECHE, oOOparuMblie U



HEeoOpaTUMble pEaKIMU, OKUCIUTEILHO-BOCCTAHOBHUTEIBHBIE PEAKIIUH,
OKHUCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCJICHUE W  BOCCTAHOBIICHHUE,
auIoTponHsi, aMPpOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAs,
METaJUIMYEeCKasi), KpUCTaJUIMUecKas pemérka, KOppo3usi METAIIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKiuu, MpeAebHO JIOMyCTUMas
koHueHtpauus 1IJIK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHATUH U
MPUMEHSTH 3TH TOHSITHUS TIPU OMTMCAHUHU BEIIECTB U UX MpEBpaIeHUN;
UCIOJIb30BaTh XWMHUYECKYI0 CUMBOJHUKY [UIA COCTaBieHHs (opmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM;

OTIPENIETATh BaJ€HTHOCTh U CTEIIEHb OKUCJICHHSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSX PA3JUYHOrO0 COCTaBa, NPHUHAIJICKHOCTh BELIECTB K
OTpeAeNéHHOMY KJIacCy COEAMHEHHH 1o QopMynam, BUA XUMHUYECKOU
CBA3U (KOBaJICHTHasi, HWOHHAs, MeETaUIMuecKas) B HEOPTraHUYECKHUX
COCIMHEHUSX, 3aps]l MOHA M0 XUMHYECKOU (popmylie, XapakTep Cpeabl B
BOJIHBIX PacTBOpPaX HEOPraHUYECKUX COECIUHEHUI, TUIl KPUCTATIMYECKO U
PEHIETKN KOHKPETHOTO BEIIECTBA;

packpwiBaTh cmbica Ilepuommyeckoro 3akona JI. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro TOHMUMaHWE: ONHChIBATh U XapaKTepPHU30BaTh
tabnuunyo ¢opmy Ilepronnueckoil cUCTEMbl XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHATUSA «MWaBHas mnoArpynmna (A-rpynma)» U «mnoOouHas
noarpynna (b-rpymnma)», Manble W 0O0JbIIME TMEPUOIbI, COOTHOCHUTH
o0o3HayeHHsl, KOTOpPbIE UMEIOTCA B TMEPUOAMYECKOW Tabiwuie, ¢
YUCIIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKHUX
AJeMEHTOB (cocTaB M 3apsij sapa, oOIlmee YHCIO JJICKTPOHOB H
pacmpenieieHie HMX 10 JJICKTPOHHBIM  CJIOSIM), OOBACHATH OOIIHMe
3aKOHOMEPHOCTU B U3MEHEHHUM CBOMCTB 3JEMEHTOB U MX COCIUHEHHHA B
mpeesiax MaJlbIX MEPUO0B U TJIABHBIX MOATPYII ¢ YIETOM CTPOCHUS M X
aTOMOB;

KJIaCCU(PUUMPOBATh XUMUYECKHE 3JIEMEHThI, HEOPTraHUYECKUE BEIEeCTBa,
XUMHUYECKHE peakiuuu (M0 YMCIy M COCTaBy YYacTBYIOIIMX B peaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQEeKTy, M0 M3MEHEHHIO CTEIEeHEeW OKUCICHUS
XUMHUYECKHX JJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIMIME M CHEUUPUUECKUE XUMHYECKUE
CBOMCTBAa TMPOCTHIX M CJOXHBIX BEIICCTB, MOATBEPKIas OIUCAHUE
pUMEpaMU MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHHUIl COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIINN;

COCTaBJISITh YPABHEHMSI DJEKTPOJUTHUECKON AUCCOIMAUUA  KHUCIOT,
1IEJI0YeH U COJIel, MOJIHBIE U COKPAIIEHHbIE YPABHEHUS peaKluii HOHHOTO



oOMeHa, YypaBHEHHUS peakluid, TMOJATBEPXKAAIONINX CYIIECTBOBAHUE
TeHETUYEeCKOM CBS3U MEXK]y BEUIECTBAMU Pa3INUHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUN
MOCPEJCTBOM COCTABJICHHUS 3JIEKTPOHHOTO OanaHca 3TUX peaKkLui;
NPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHS,
BO3MOJKHOCTH TPOTEKAHHUS XWUMHUYECKUX TMPEBPAMCHUI B Pa3IMYHBIX
YCIIOBUSX;

BBIUUCIISITh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO — MacChl
BEUIECTB, MAacCOBYIO JIOJNIO XUMHYECKOTO JJieMeHTa 1o Qopmyie
COEIMHEHHUs1, MAaCCOBYIO JOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETBI
M0 YPABHEHHUIO XUMHUYECKOMN peaKlni;

coOMmogaTh  MpaBWiIa  [OJB30BAHUS ~ XUMHYECKOM  MOCYyIoM U
nabopatopHeiM 00OpYyJOBaHHMEM, a TaKXKe TMpaBwia oOpamlieHus ¢
BEUIECTBAMU B COOTBETCTBUU C HUHCTPYKIMSIMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB M0 MOJYYEHUIO U COOMpaHUIO
ra3000pa3HbIX BENIECTB (AMMHAKA U YTJIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIUW, TOATBEP)KIAIONINE  KAuYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAclO3HaBATh OMBITHBIM MYTEM XJIOpUA-, OpomMui-,
uonua-, kapobonar-, ¢docdar-, cunmkat-, cyiabdpar-, THIAPOKCHUI-HOHBI,
KaTHOHBl aMMOHHUSI U MOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BO/JIHBIX PACTBOpPAX HEOPTaHUYECKUX BEIIECTB;

NPUMEHATh OCHOBHBIE OIEPAIMH MBICIUTEILHON NEATEIBHOCTH — aHAIN3
M CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTEeMaTU3alMI0, BBISIBICHUE
NPUYHUHHO-CIIEICTBEHHBIX CBSI3€M — JJIs1 M3y4e€HHs] CBOMCTB BELIECTB U
XUMHUYECKUX pEaKUUi, eCTEeCTBEHHO-HAay4yHble METO/bl [O3HAHUS —
HaOJro/IeHne, W3MEpPEHUe, MOJEITUPOBAHHUE, IKCIEPUMEHT (pealbHbId |
MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC
Kosu4yecTBO yacon
Ne HanmenoBanue pa3iesioB u JJieKTpoHHbIEe (I (POBHIE)
KonTpoabHbie IIpakTH4yeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3zoBaTeJibHbIE pPeCcypchl
padoThI padoThI
Pa3zgea 1. IlepBoHayajibHble XUMMYeCKHE TOHSATUS
XuMusi — BayKHas 00J1acTh

11 €CTECTBO3HAHUS B 5 5 bubmuoreka [IOK

' MIPAKTUYECKOHN AEATENbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemecTBa u xumuieckue 15 1 bubmuoreka [IOK

' peakuuu https://m.edsoo0.ru/7f41837c

Utoro mo pazneny 20

Pa3zgea 2. BaxkHelue npeacTaBuTe/IM HEOPraHuye CKUX BeleCTB
51 Boznyx. Kucnopon. [lonsitue 6 bubmmorexa [IOK

' 00 okcHIax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsarue o kuciaorax 8 1 bubmmoreka IIOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
53 Boma. Pacteopsl. [Tonsitre 06 5 1 1 bu6mmorexa LIOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1acChl 11 1 1 bubnuoreka [HOK

' HEOPTraHMYECKUX COCTUHCHHIM https://m.edsoo0.ru/7f41837¢c

Hroro no pazneny 30

Pa3znea 3. llepuoanyeckuii 3akoH u [lepuoanyeckas cucrema xummnde ckux 3jemMenToB . U. MenaeneeBa. CTpoeHue aToMOB.

Xumuueckas cBsi3b. OKHCIUTEJIbHO-BOCCTAHOBUTEJILHBIE pe€aKknun



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

[Iepuoanueckuii 3aK0H U

31 Ilepnonnueckas cucrema 5 bubnuoteka [JOK
' XMMHUYECKHX d51eMeHTOB J[. U. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue aToMa
X €CKas CBS3b.
3.2 O:II:I/I:H[;TGJI:HOB:H ’ 8 bubmorexa TIOK
’ https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUN
bu6mmorexka LIOK
n 15
TOTo Ho pasaery https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 Brbmorexa OK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMHECTBO YACOB I10 68

I[TPOI'PAMME



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

9 KJIACC

KoumnyecTBo yacos JJIeKTPOHHbIE
HanMeHoBaHue pa3ieJioB U TeM uudpoBbIe
Ne ni/m P Kontponbsnsbie | IlpakTnueckne (uscpp )
NPOr paMMblI Bceero o0pa3oBaTeJibHbIE
padoThI padoTbI
pecypcebl
Pa3nen 1. BemecTBO M XUMHYeCKHe peaKkMi
11 [ToBTOpeHnue u yrinydieHue 3HaHul 5 1 bubnuorexa HOK
' OCHOBHBIX pa3JIeJIOB Kypca § Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX 4 bubmmoreka [IOK
’ peakimii https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAS TUCCOLHAIHS. 8 1 1 bubnuorexa [HOK
' XUMHUYECKHUE PEaKLIMU B pacCTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Paspnea 2. HemeTa/uibl M UX COeJUHE HUS
51 OO01mast xapakTEepUCTHKA XUMUYECKUX 4 1 bubnmoreka [IOK
' anemeHToB VIIA-rpynnel. ["anorenst https://m.edso0.ru/7f41a636
OO1mast XapaKTEePUCTHKA XUMHUUECKUX
2.2 snemeHTOB VIA- nbel. Cepa u eé 6 bubmorexa [IOK
: fPYTHEL P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO6mras xapakTepuCTHUKa XUMUYECKUX
0 P P bubmoreka [IOK
2.3 anemenToB VA-Tpymmebl. A3ot, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO1mast XapaKTEePUCTHKA XUMHUUECKUX
2.4 snemeHToB |VA- bl YTiaepoa u 8 1 2 bubmnorexa [IOK
' . TPYHIHIBL poa https://m.edsoo.ru/7f41a636
KPEMHHUI U UX COSMHEHHUS
Hroro mo paznueny 25



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

Pa3zges 3. MeTa/uIbl M X cOeIMHEH U

3.1 OO0ume cBOMCTBA METAILJIOB 4 bubmnorexa HOK
https://m.edsoo.ru/7f41a636
3.2 Baxxneiinme MeTauIbl ¥ UX COEINHEHMS 16 bubmorexa LIOK
https://m.edso0.ru/7f41a636
Hroro mo pazneny 20
Pasneua 4. XuMus n okpy:kamomas cpeaa
4.1 BemectBa u MmaTepuanibsl B )KM3HU YEJIOBEKa 3 Bubmiorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmiorexa LOK
p P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

YYEBHO-METOAUYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O IMTPOLECCA
OBA3ATEJ/IbHBIE YYEGBHBIE MATEPUAJIBI V151 YYHEHUKA

» Xumus, 8 knacc/ 'abpuensia O.C., OctpoymoB W.I'., Cnaakos C.A.,
AxkuunonepHoe obmectBo «M3narensctBo «IIpocBemenuey

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnankos C.A.,
AxkuunonepHoe obmectBo «M3natensctBo «IIpocBemieHu e

tabnuubl: [lepuonnueckas cucrema xumudeckux aneMenToB . . Mennaeneena,

TabJIMUIa PACTBOPUMOCTH, SJIEKTPOXUMHUUYECKUU PsiJl HAMIPSKEHHSI METAJUIOB
METOAUYECKHUE MATEPUAJIBI JISI YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii- ypDOBEHb. -

Peanuzanus-tpedoBanmii- IO C-0CHOBHOr0-00111er0-00pa30BaHUs. -

Meronnyeckoe-rocodue-ua-yuurens.pdf

HOUPPOBLIE ObPASOBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU

HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf

