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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUKM Ha YpPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTeabHON pOrpaMMbl OCHOBHOTO o011ero oOpa3zoBaHus,
npeactaBieHHbIXx B @I'OC OOO, a takxke Ha ocHOBe (enepanbHOM padoueit
IporpaMMbl BOCIIUTAHUS W C YYETOM KOHIICTIIIMM TPENoJaBaHusl y4yeOHOTo
npeaMera «XuMHUs» B 00pa3oBaTelibHbIX opranusanusx Poccuiickoit deneparum.

[Iporpamma mo XuMuM Ja€T MPEJCTABICHUE O IENsAX, OOIIel CTpaTeruu
oOy4eHHs, BOCIHMTAHUS U Pa3BUTHS OOyYAOIMIMXCS CPEACTBAMU YYEOHOTO
mpeaMeTa,  yCTaHAaBIMBaeT  00s3aTeIbHOE  NPEIMETHOE  COJIEepKaHUE,
npeaycMaTpuBaeT paclpeliejieHue ero Mo KiaccaM M CTPYKTypUpOBaHUE IO
paszzenaM M TeMaM MpPOTpaMMbl 10 XUMHUH, OINpPEAENseT KOJWYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIep>KaHus, PEKOMEHIYEMYIO
MOCJICIOBATEIPHOCTh M3YYEHUS XUMHUU C YIETOM MEXKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKA Y4eOHOro TpOIlecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarouuxcsi, ONpelessieT BO3MOXKHOCTA TpenMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa30oBaTEIbHOM
MIPOrpaMMbl HAa YPOBHE OCHOBHOTO 001Ier0 00pa3oBaHmsl, a TAKKe TPEOOBAHMM K
pesynbTaTaM OOydYeHHUsS XUMUW Ha YpPOBHE IIeJiel W3ydeHUs TMpeaMeTa W
OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATEIBHOU NEATEILHOCTH OO0YyYaromerocs Mo
OCBOCHHIO y4eOHOTO COJIepKaHUSI.

3HaHUWE XUMHUHU CIY>XKUT OCHOBOM It (POPMHpPOBAHUS MHPOBO33PEHHUS
00yy4aroIierocs, ero MnpeCTaBiIeHU 0 MaTEPUAIIbHOM €UHCTBE MHPA, BAXKHYIO
poJIb UrparoT (GOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPruu W 00 DBOJIIOIMU BEIIECTB B MPUPOJIC, O MyTAX PEIICHHS TJI00ATbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
NUIIEBOI M 3KOJOrMYECKOM 0€30IacHOCTH, MPOOJIEM 3PABOOXPAHECHHUS.

N3ydeHne XumMuu:

CIIOCOOCTBYET peajiv3allid  BO3MOXXHOCTEH JJIi  CaMOpa3BUTUS U
dbopMupoBaHus  KyJIbTYypbl JIMYHOCTH, €€ oOmed u  (yHKIMOHAIBHOMN
IPaMOTHOCTH; BHOCUT BKJAaJl B (OPMUpPOBAHWE MBINIJICHUS W TBOPUYECKHUX
CIOCOOHOCTEH 00yUaromuxcs, HABBIKOB 179 CaMOCTOSATENbHON
y4eOHOM eI TEIHbHOCTH,IKCTIEPUMEHTATILHBIX U UCCIEIOBATEILCKUX  YMEHUH,
HEOOXOJMMBIX  KakK B TIOBCEJIHEBHOM JKM3HM, TaK U B MPOoQecCHOHATBLHOU
NEeATENbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBA€T OCHOBBI
[EJIOCTHOTO B3IJIAJa HA E€IUHCTBO MPUPOABI W  YEJIOBEKa, SIBISETCS
OTBETCTBEHHBIM TarioM B ()OPMUPOBAHUU €CTECTBEHHO--HAYYHOU TPaMOTHOCTH
oOyyarommxcs;,



CrIocoOCTBYET (hOPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUAM, K TMPUPOAE, K UEIOBEKYy, BHOCHUT CBOM BKJIaJ B
HKOJIOTHYECKOe00pa30BaHUE 00YUYaIOIUXCS.

JlanHbie HampaBlieHUS B OOYYCHHH XUMHH OOSCIEYMBAIOTCS CHEIM(PUKON
CoJiep)KaHMs  y4eOHOro TMpeaMeTa, KOTOPBIM  SBISETCS  IEIarorM4ecKu
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAyKH XMMHUHU Ha OMPEACIIEHHOM dTare
e€pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011IeT0 00pa30BaHMsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI NMEPBOHAYAIBHBIX MOHATHN XUMUHU, OCHOB
HEOPraHMYECKOM XUMHMH M HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSATHUU
OPraHUYECKON XUMUH.

CrpykTypa coaepxaHus IporpaMMbl MO0 XUMHUU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 mojxojaa K €€ uzyueHuro. Copep:kaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATHUM O XHMHUYECKOM D3JIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATHI O
XUMHUYecKor peakiuu. O0e 53TH CHUCTEMBbI CTPYKTYPHO OpPraHM30BaHbI II0
MPUHILUINY TOCJEI0BATEIbHOTO Pa3BUTHs 3HAHMM Ha OCHOBE TEOPETUUYECKUX
MPECTABIICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona Jl. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— Y4E€HUS O CTPOCHUM aTOMa U XMMUYECKOU CBSI3H,

- TOpPEACTaBICHUUA 00 DJIEKTPOJUTHUYECKON JTUCCOLMAIMU BEIECTB B
pacTBopax.

Teopernueckue 3HaHUA PACCMATPHUBAIOTCS HA OCHOBE HSMIIUPUYECKU
MOJTYYCHHBIX M OCMBICJICHHBIX (PAKTOB, pPa3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OJIHOTO  ypOBHS K JPYroMy, BBINOAHSAA  (QYHKIUU  OOBSICHEHHS U
MIPOTHO3UPOBAHUSA CBOWMCTB, CTPOCHUSI M BO3MOXHOCTEH MPAKTHUYECKOIO
MIPUMEHEHUS U MOJYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHMHH CIIOCOOCTBYeT (hOpPMHUPOBAHHUIO
MPEJCTABICHUS O XUMUYECKON COCTABIISIONIEN HAYyYHOM KapTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHON MpPUPOJbl, LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJaM TO3HAaHUSl B Hayke. M3yueHue XUMUU MPOUCXOJIUT C MPUBJICUCHUEM
3HAHUW W3 paHee M3YYEHHBIX YUYEOHBIX NpeaMeToB. «OKpyKaIOMUA MHP,
«buosorus. 5—7 knacce» U «Pu3zukKa. 7 Kiacc».

[Ipy wu3ydyeHHMH XUMHH MPOUCXOAUT (OPMHUPOBAHHWE B3HAHUN OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUICCKON
NEATeIbHOCTU YeJOoBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KYJBTYPHI.
3ajgaya yyeOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMBI XMMHYECKUX
3HAHUM — BaXHEWMMX (AaKTOB, TIOHATHHA, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JTOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa



HAyKH, MPUOOIIEHNN K HAyYHBIM METOJaM IMO3HAaHUS MPU U3YYCHUH BEUIECTB U
XUMHUYECKUX PEaKInii, B GOPMHUPOBAHUN M PAa3BUTHHU IMO3HABATEIIHHBIX YMEHUN U
UX TPUMEHEHWHM B Yy4eOHO-TIO3HABATEIbHOM W Y4YEOHO-UCCIEN0BATENbCKON
JeSITEIbHOCTH, OCBOEHUM IMpaBWJI O€30MacHOr0 OOpalleHHs C BEIIECTBAMHU B
ITIOBCEJHEBHOM KU3HU.

[Ipu M3yuyeHnrn XMMHUHU HA YPOBHE OCHOBHOT'O 00111er0 00pa30BaHMs BaKHOE
3HauYeHUE NMPUOOPETH TaKue 1EH, KakK:

— (opmupoBaHue WHTEIUIEKTYaJIbHO PAa3BUTON JWYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUUYECTBY, CAMOCTOSITEIbBHOMY TMPHUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOydYeHHs Ha CHUCTEMAaTHYeCKOe MpUOOIIeHUE
OOyJaroIMXcs K CaMOCTOSITENIbHOW ITO3HABATENHHOU NEATEbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (HOPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

— o0ecrieueHue YCIIOBHH, CIOCOOCTBYIOLIUX NPUOOPETEHUIO
OOy4JalolUMHUCST ~ OMBITa  Pa3HOOOpPAa3HOW  NEATENbHOCTH, T[O3HAHUS |
CaMOITO3HAHUS, KIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMITCTCHITHI), HMEIOIINX
YHUBEPCAIbHOE 3HAUCHHE JITISIPA3TUYHBIX BUIOB JIEATEILHOCTH,

— ((opmupoBanue o0miel QYHKIMOHAIBHOW W E€CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM 4YHCJIC YMCHHHA OOBICHATh W OIICHUBATH SIBICHHUS
OKPYXKAIOIIEro MHUPA, WCIOIL3Ys 3HAHUS W OIBIT, TMOJYYCHHBIC MPU H3yYECHUU
XUMUHU, TPUMEHSATh UX TPU PEHICHUH MpPoOJieM B TIOBCEIHEBHOW >XU3HU W
TPYJIOBOH I€ITEIbHOCTH,

— (dopmupoBanre y oOydYarouMxcsi TYMaHHMCTHMYECKHMX OTHOUICHUH,
MOHMUMAaHUS IIEHHOCTH XUMWYCCKUX 3HAHWH IS BBIPAOOTKH DSKOJOTHUYCCKU
1e71ecOo00pa3HOTO TMOBEACHUST B OBITY W TPYAOBOW JESITEIBHOCTH B IEJISIX
COXPaHEHHs CBOETO 370POBbsI U OKPYKAIOIeH MPUPOIHON CPEeIbl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTIMTAaHUID HA OCHOBE YCBOEHHS OOIIEUYETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MpOGWIIS U HAMpPaBIECHHOCTH JalbHEHIIIEro
00yUeHHUs.

OOmiee YnCIO YacoB, OTBEACHHBIX JUIsI HM3YYCHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111ero oopa3oBaHus, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB
(2uaca B Hepenmo), B 9 kimacce — 68 yacoB (2 yaca B HeJICITIO).



COJEPXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B )KU3HH 4Y€IIOBEKA. XUMHUS B CUCTEME HaAYK.
Tema m BemecTBa. PU3NYECKHE CBOMCTBA BEMIECTB. ATIPETraTHOE COCTOSTHHUE
BemlecTB. [loHATHE O METOJAax MO3HAaHUA B XUMHUU. UUCThIE BEIIECTBA U CMECH.
Crioco0nI pa3jeneHus: CMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJIB XUMHUYECKUX
snemMeHTOB. [IpocThie U COXKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BalleHTHOCTP aTOMOB XHUMHYECKHUX DJIEMEHTOB.
3akOoH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcuUTENbHAs MOJNEKYJIsIpHas Macca. MaccoBasi 10151 XUMHAYECKOTO JIEMEHTA B
COCIMHEHUM.

KommuectBo Bemectsa. Moib. MossipHast macca. B3auMOCBsI3b KONMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuétel mo dopmynam
XUMHYECKUX COCIUHCHUH.

@u3NYeCKUe U XUMUYECKHE SIBJICHUSI. XMMHUUYECKasl peaklus U €€ MPU3HaKH.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XMMHUECKUE ypaBHeHMs. Knaccudukarus
XUMHYCCKHX peakiuid (COSITMHECHHMS, Pa3I0KEHHS, 3aMEIICHUs, OOMEHa).

Xumuyeckuii IKCnepumenm.

3HAKOMCTBO ¢ XMMHYECKOW MOCYI0H, MpaBujiaMu pabOThI B 1aOOPaTOPUU U
npuémMamMu o0paIIeHus ¢ 1a00paTOPHBIM 000PYAOBAHUEM, U3YUCHUE U OTMCAHKEC
bu3HUeCKUX CBOMCTB OOpa3IOB HEOPraHWYECKUX BEIIEeCTB, HaOI0/IeHNE
¢busnyeckux (MIaBjIeHHE BOCKA, TasHUE JIbja, pacTHpaHHE caxapa B CTYIIKE,
KHUIICHWE W KOHJCHCAIMs BOJBI) M XMMHYCSCKUX (FOpeHHEe CBEYH, MPOKaTUBAHUEC
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBUE Mella ¢ KHCJIOTOM) SIBJICHUH, HAOIOICHUE
U OMKCaHUE MPU3HAKOB MPOTEKAHUS XUMHUCCKUX peakinil (pas3ioskeHue caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHUe TUIPOKCUIA
menu (1) mpu HarpeBanum, B3auMo/ieiicTBre xkene3a ¢ pactBopom cosit meau (1),
U3y4YEHHUE CIOCOOOB pa3/IeJICHUsI CMECEH. C MOMOIIbI0 MarHuTa, (PUILTPOBAHUE,
BBITIAPUBAHUE, TUCTHLISAIUSA, XpoMaTorpadus, MPOBEACHUE OYUCTKU MTOBAPECHHOM
CONM, HaOJIOJEHWE U  ONHUCAHME PEe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUs MAacChl, CO3JIaHHE MOJEJIEH MOJEKYI
(mapocTepKHEBBIX).

Baxueimme npeacTaBuTe M HCOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 31eMeHT U mpocToe
BemecTBo. Haxoxknenuwe kuciopojga B OpHUpoAE, (DU3UUYECKHE U XHMHUYECKHE
cBoiicTBa (peakiuu ropeHus). Okcuabl. [Ipumenenne kuciopoma. CriocoObt



MOJIYYCHHUS] KUCTopoAa B J1abOpaToOpuu W TPOMBIIUICHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — ajuioTporHas MoAuGUKaIKs KUCI0poaa.

TemnoBoii >PdhexkT XUMUYECKON peaKIuu, TePMOXUMUYECKUE YpaBHEHHS,
9K30- M SHIOTEPMHUYECKHE PEAKIUU. TOIUIMBO: yrojib U METaH. 3arps3HEHUE
BO3JlyXa, YCWJICHHE MAPHUKOBOIO 3(dekTa, pazpylieHue 030HOBOrO CIIOS.

Bonopon — snemeHt m mpoctoe BemectBo. Haxoxnenume Bomopoma B
npupoae, (u3MYecKkne W XUMHUYECKHE CBOWCTBA, NPHUMEHEHHE, CITOCOOBI
nony4deHus. Kucinorsl u conu.

Monsipabiii  00b€M  Ta30B. Pacuérel MO XUMHYECKUM YpaBHEHHSIM.

dusnueckre CBOKMCTBA BOAbl. Boma kak pactBopureins. PacTBopsl.
HacelllleHHbIE M HEHACHIIIEHHBIE PAacTBOPbl. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 1oJisl BelecTBa B pacTBope. XMMUYECKUE CBOKMCTBA BOAbI. OCHOBaHHS.
Pose pacTBOpOB B IpUpOAE U B KU3HU YeT0BEeKa. KpyroBopoT BOJbI B IPUPOE.
3arpsi3HeHre NpUPOJHBIX BOJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukarnus neoprannyeckux coenunennii. Oxcuapl. Knaccuduxarus
OKCHIIOB:  coyicoOpasyroniie  (OCHOBHBIC, KHCIOTHbIC, aM{QOTEpHbIC) U
HecosieoOpaszyromue. Homenknatypa okcuaoB. Puznyueckue U XUMUYECKUE
CBOMCTBA OKCHIOB. [lomydyeHne OKkcuoB.

OcnoBanus. Kiaccudukanus OCHOBaHMIA: IMIETOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. Pu3znuecKue U XMMHUYECKUE CBOWCTBA
OCHOBaHUU. [Tonydyenue ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kucinor. Gusndeckue u
XHMHUYECKHE cBoMcTBa KucaoT. Psang aktuBHoctu MetauioB H. H. bekerona.
[Tomy4yeHue KUCIOT.

Comu. Homenknarypa coneid. @U3NUECKHE U XUMHUYECKHE CBOMCTBA COJIEH.
[TonyuyeHue comnen.

['eHeTnueckas CBsI3b MEXKIY KIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuii IKCnepuUMeHm:

Ka4eCTBEHHOE  ONPEAECICHHUE COACPXKAaHUS KUCIOpOAa B  BO3IYXE,
MOJIy4eHHe, COOMpaHWe, paclo3HaBaHWE W M3YyUYCHHE CBOWCTB KHCIOPOJA,
HAOJIIOICHUE  B3aUMOJEHCTBUS ~ BEIIECTB C  KUCJIOPOJAOM U YCIOBHS
BO3HHKHOBEHUS U MPEKpaIIeHus: TopeHus (moxapa), 03HaKOMIICHUE C 00pa3iaMu
OKCUJIOB M OIHCAHHE HMX CBOMCTB, MOJIyYEHHE, COOMpaHHE, paclO3HABAHUE U
M3y4ueHHe CBOWCTB BOaOpoja (FOpeHue), B3auMOICHCTBUE BOAOPOIA C OKCUIOM
menu (1) (Bo3MokHO HMCTIOB30BaHKUE BUCOMATEPHAIIOB), HAOIOACHHE 00Pa3IIoB
BEILIECTB KoJu4YecTBOM 1 MoOjb, HCCleoBaHHE OCOOCHHOCTEH pacTBOPEHMUS
BEIIECTB C PA3JIUYHOM PpPaCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C
OIPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA, B3aMMOJICHMCTBUE
BOJbI C MeTayulaMu (HaTpueM U KajblkeM) (BO3MOXKHO HCIOJIb30BaHUE



BUJICOMATEPHAIIOB), HCCJICIOBaHWE OOpAa3lOB  HEOPraHMYECKUX  BEIICCTB
pa3IMYHBIX KJACcCOB, HAOJIOJCHUE W3MEHEHHS OKpPAacCKu HWHIUKATOPOB B
pacTBopax KHCJIOT W IIEIOYeH, u3ydeHue B3ammozecTBus okcuaa meau (1) ¢
pacTBOPOM CEPHOM KHUCIOTBI, KUCIOT C METAJUIAMH, PEAKIUN HEUTpAIU3ALUH,
MIOJIy4€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO MeETaia APYyTHM
W3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 33J1ad Mo TeMe «BaxHeiime
KJIACChl HEOPTraHUYECKUX COCTUHEHUII».

Hepuoanueckuit 3axkoH u Ilepumoauyeckass cucTEeMa XUMHYECKUX
ieMmenToB JI. M. MenneneeBa. CrpoeHue aToMoB. XHMMHYECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEaKIUU

[TepBble TIOTMBITKM KIACCU(DUKAIIUN XUMUYECKHUX dJeMEHTOB. [loHsTHE O
IPyIIax CXOMHBIX 3JIEMEHTOB (IIEJOYHBIC W MICIIOYHO3EMEIbHBIC METaJLIbI,
rajloreHbl, HMHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yrT am(pOTEpHbIC
OKCHUBI U TUAPOKCHU/IBI.

[Tepronnueckuit 3akoH. [lepronnyeckas cucteMa XMMHYECKUX JJIEMEHTOB
J. U. MenneneeBa. Koporkomepuognas u UIMHHOMEpPUOAHAsA  (HOPMBI
[Tepuoguueckont cucrtembl xumuuyecknx snemeHtoB J[. WM. Menpgeneesa.
[leprogpl u rTpynmbl. PU3NYECKHN CMBICH MNOPAIKOBOTO HOMEpPA, HOMEPOB
MEpUOJIa U TPYIIIbI FJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sAzxep. M30TOmbel. OJIEKTPOHBI.
CtpoeHre AIEKTPOHHBIX 000J09YeK aTOMOB MEpBhIX 20 XMMHUYECKHX DJIEMEHTOB
ITepuognueckon cucremnl . M. MeHnneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nojoxeHuto B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUS pPaJuyca aTOMOB XHUMHUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOTAM.

3nauenue Ilepuonuueckoro 3akoHa U Ilepuoguyeckoi  CUCTEMBI
XUMUYECKUX 3JIEMEHTOB I Pa3BUTUA HAayKu W npaktuku. [. . MenaeneeB —
YYEHBIA UTPAKIAHUH.

Xumudeckass cBsa3b. KoBaneHTHas (moisipHas H  HEMOJIApHAs) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIC  PEAKIIUU.
IIpoueccrl OKUCIEHNS U BOCCTAHOBJIEHHS. OKUCIUTENIN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepumennt.

M3yueHHE OOpa3loB BEIIECTB METAUIOB M HEMETAIJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA IIMHKA C PacTBOpaMy KHUCJIOT M WLIEJTOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropenue, peakiiuu pa3iokKeHUs, COSAMHEHUS).

Meosicnpeomemmnuie ceasu



Peanmuzanus MeXnpeaMEeTHBIX CBsS3ed NMpU M3YYCHUH XUMHUHU B 8 Kjacce
OCYILIECTBIISIETCS Yepe3 HCMOJb30BAaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHATUM, SBJISIOMIMXCSA CUCTEMHBIMHU ISl OTJICJIBHBIX TPEIMETOB
€CTECTBCHHO--HAYYHOT'O [IUKJIA.

OO01mMe ecTeCTBEHHO--HAYyUHBIC ITOHATHS. HAyIHBIN (haKT, THIIOTE3a, TEOPHS,
3aKOH, aHaliiu3, CHUHTEe3, Kiaccuukaius, IMepUOIUIHOCTh, HaAOIIOICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@dusuka. marepus, arToM, BJEKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKIHU],
W30TOIIbI, PAANOAKTUBHOCTh, MOJICKYJa, SJICKTPUYECKHAMN 3apsijl, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHUE BEIECTBa, ra3, (PU3NYECKUE BEIUYHHBI, STUHUIIBI
M3MEpPEHMS, KOCMOC, IUIAHETHI, 3BE3/1bI, COHIIE.

buosnorus: ¢potocunTes, Apixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpaabl, TOPHBIE MOPOJIHI,
MIOJIE3HBIE UCKOIIAEMBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemrecTBo 1 xXuMHUYeCcKasi peaKkuus

ITepuonuueckuii 3akoH. [lepuoauueckas cucTeMa XHMMUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB
XUMHYECKUX JJEMEHTOB TEPBBIX TPEX TMEPUOJIOB, KaIusl, KalblUsi U HX
COCMHEHUN B COOTBETCTBUM C TIOJIOKEHUEM »BJIEMEHTOB B llepuomnueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BeliecTBa: BHUJbl XUMHYECKOM CBS3U. THUMBI KPUCTATUUECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTATUIMYECKON PEIIETKU U
BHUJIa XUMHUUYECKOM CBSI3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHCHUI, TeHETUYECKasl CBSI3b HECOPTAaHUYECKUX BEIIECTB.

Knaccubukanus XUMHYECKHX PEaKIUi M0 Ppa3IudyHbIM Ipu3HakaM (1o
YUCIYHW COCTaBY YYACTBYIOIIMX B PEaKIIMU BEIIECTB, MO TEIJIOBOMY 3 deKTy, Mo
VM3MEHEHHIO CTEMICHEeW OKUCIICHUS XUMUUYECKUX DJIEMEHTOB, IO 0OpPAaTUMOCTH, MO
YYaCTHIO KaTaau3aTopa). JK30- M SHIAOTEPMHUCCKHE PEAKIIUN, TCPMOXUMHUICCKHEC
ypaBHEHUSI.

[Tonarre o ckopocTH XUMHUYeCcKoW peakiuu. [loHaTne 00 0oOpaTUMBIX U
HEOOPATUMBIX XUMHUECKUX peakiusax. [[oHsITHE 0 TOMOT€HHBIX U T€TEPOreHHbBIX
peakuusx. [lonarue o katanuse. [losTre 0 xumuueckoM paBHoBecun. DakTophl,
BIIMSIFOIIIME HA CKOPOCTh XMMHUYECKOM PEAKIMU M IIOJ0KEHHE XUMHYECKOTO
PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ pEAKIMU, JJEKTPOHHBIM  OanaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakunu. CocTaBiIeHUE ypaBHEHHU



OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKIMl C HCIOJIb30BAHMEM METOJA
AJIEKTPOHHOI'O OalaHca.

Teopus IIEKTPOIUTHIECKOM JUCCOLMALUH. DNEeKTPOIUTHI "
HEUIEKTpOoauThl. KarvoHbl, aHMOHBI. MexaHuU3M JUCCOLMALMM BEIIECTB C
pa3nUYHBIMU BHUJIAMU XUMUYecKOoM cBsizu. Crenenb auccouuannu. CUIbHBIE U
ci1a0ble 3JIEKTPOJIUTHI.

Peakunu woHHOro oOMeHa. YCIOBHS TPOTEKaHHWS PEaKIUid HOHHOTO
oOMeHa, MOJIHbIE M COKpalll€HHble HOHHBIE ypaBHEHMs peakiuil. ColicTBa
KHCJIOT, OCHOBAaHUN U COJIEll B CBETE MPEACTABICHUN 00 AJIEKTPOIUTUYECKON
nucconuanuu. KauectBeHHble peakiiy Ha MOHBI. [ToHsITHE O THApOIN3E CONE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHX
BCIICCTB — METAIOB M HEMETauIoB (rpadura M aimasa), CIOXKHBIX BEIICCTB
(xyiopuaa HaTpHs), MCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOW peaKIuu
OT BO3ACUCTBUA PA3NUYHBIX (PAKTOPOB, HUCCIECTOBAHHE HIIEKTPOIPOBOTHOCTU
pacTBOPOB BEIIECTB, NpoLEcca IWCCOLUMALMU KHUCJIOT, WLIEJIOYEd W Ccoyel
(BO3MOKHO ~ WCIIOJIb30BaHME BHJCO MAaTCPUANIOB), MPOBEICHHE OIBITOB,
WUIIOCTPUPYIOUIUX ~ MpPU3HAKA  TMPOTEKAaHUS peakluid HOHHOro oOMEHa
(oOpazoBanue ocanka, BBIJCICHHE Ta3a, O0Opa3oBaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ HPUMEPBI  OKUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIIMIA
(ropenue, peakiuu pa3ioKeHUs!, COSJAUHCHNUS), PACIIO3HABAHUE HEOPTaHMUECKIX
BEIIECTB C IIOMOIIBIO KAuyeCTBEHHBIX pEAKIMil Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtanibl 1 HX COeUHEHUS

OO6mas xapakTepucTuka TanoreHoB. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (u3nuecKue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3aMMoO/ICHiCTBHE C METAUIAMU, HEMETAJUIaMH, IMIeJI04YaMH). XJIOPOBOIOPO/I.
ConstHast KHCIIOTa, XUMUYECKHE CBOWCTBA, MOJy4YEHUE, NpUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA Ha OPraHM3M 4YesloBeKa. BakHeilune XJIOpuibl U HUX
HAXO0XKJEHUE B IIPUPOJE.

Oobmas xapakrepuctuka 3neMeHToB VIA-rpynmnbl. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTENEeHU okucieHus. CTpoeHue U (U3NYecKue CBONCTBA
IOPOCTBIX BELIECTB — KHCIOPOAa U Cepbl. AJUIOTPONHbIE MOAU(DUKALNU
KHCIIOpoZia M cepbl. XUMUYECKHe cBoMcTBa cepbl. CepoBOAOPOJ, CTPOEHUE,
¢uznueckue M XUMHYECKHE cBoicTBa. OKCHABI CEpbl Kak MPEICTaBUTENN
KHUCJIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (PU3MUECKHEe UM XUMUYECKHE CBOWMCTBA
(oOmme kak mpeicTaBUTENsl Kiacca KUCIOT W crenupuueckue). XUMUYSCKUE
peakiuu, Jexallue B OCHOBE IMPOMBIIUIEHHOIO CIOCO0a MOJYyYEeHHsS] CEpHOM



kucaotel. [Ipumenenue cepHoil kucinoTsl. Colu CEpHOM KUCIOTHI, KAU€CTBEHHAs
peakuusi Ha cyibdar-uoH. HaxoxxaeHue ceppl M €€ COCIMHEHUH B IPHUPOJE.
XHUMHUECKOE 3arpsA3HEHUE  OKpY’KAIIIeW Cpelpl COEAUHEHUSIMU  CEphl
(kMcnOTHBIE JOXAW, 3arps3HEHHE BO3AyXa H BOAOEMOB), CHOCOOBI €ro
IIPEIOTBPALLCHUS.

OO6mast xapakrepuctuka 31eMeHTOB V A-rpynibl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUSA. A30T, paCIpOCTPAHEHUE B MPHUPOJE,
duznueckue u xuMuyeckue cporctBa. KpyroBopor azora B mpupoje. AMMHUAK,
ero (U3M4YecKue W XUMHUYECKHE CBOICTBa, mojyuyeHue u npumeHeHue. Conu
aMMOHHUS, UX (PU3NYECKHE U XUMHUYECKUE CBOWCTBA, NpuMeHeHne. KauecTBeHHas
peakiys Ha MOHbl aMMOHHMSI. A30THas KUCJIOTa, €€ MoJydeHue, (PU3MYecKue u
XHUMHYeCKHe cBoWcTBa (00IMME KaK TPEIACTaBUTENS Kiacca KHCIOT U
crerduyeckne). Mcnoiap3oBaHHEe HUTPATOB W COJEH aMMOHHS B KadecTBE
MUHEPAJIbHBIX YAOOpeHHH. XHMHYECKOE 3arpsi3HEHUE OKpYXKaroUlel cpelibl
COCIMHCHUSMHU a30Ta (KUCIIOTHBIC TOXIHW, 3arps3HCHHWE BO3AyXa, MOYBBI H
BojoémoB). dDocdop, amtorponHbie Moaupukanuu ¢Gocdopa, (U3MUSCKHE U
xumudeckne cporictBa. Okcun pocopa (V) u pochopHas kuciiora, puandecKue
U XUMHUYECKHE CBOICTBa, nonydyeHue. lMcmnonp3zoBanue (ochaToB B KauyecTBe
MUHEPAJIbHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3meMeHToB |V A-rpynnsl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHW OKHUCIEHMS. YTIJEepoHd,  aJUIOTPOMHbIE
Moau(pUKalMK, PACIPOCTpaHEHHE B NpUpOLE, (PU3NYECKHE M XUMHUYECKHE
cBoiictBa. AncopOuusi. KpyroBopot yriepona B npupoae. Okcuabl yriaepoja, ux
du3nueckue M XMMHYECKHME CBOMCTBA, JEHUCTBUE Ha >KUBbIE OpPraHU3MBI,
NOJyYeHUE W MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbl, CBS3aHHBIE C OKCHUIOM
yrinepona (IV), rumore3a riio0anbHOTO TMOTEIUICHHUST KIMMaTa, HMapHUKOBBIN
ahdexrt. YroapHas KUcCIoTa U €€ coyr, uX (pu3nUecKue u XMuMUYECKUEe CBOMCTBA,
nojiyueHue W mnpuMmeHeHue. KaudecTBeHHass peakiuss Ha KapOOHAT-UOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHayasnibHple MOHATUS 00 OpPraHMYECKUX BEHIECTBaX KaK O
COCIMHEHUSAX yriepoia (MeTaH, dTaH, ITHJICH, aleTHIICH, JTAaHOJ, TIIHIECPHUH,
yKCycHasi kuciora). [IpupoiHble HCTOYHHUKH YTIIeBOA0POOB (YroJib, PUPOIHBIMA
ra3, He(Th), MPOAYKTHI uX mepepaborku (OeH3WH), MX PO B OBITYy U
OpOMBINUIEHHOCTH. [loHsATHE O OWOJIOTMYECKHM BaXKHBIX BEILECTBAX: MKUPAX,
Oenkax, yriaeBoJax — M UX POJU B JKU3HM YelloBeKa. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTraHUUECKUX COSANHEHUN.

KpemHuuii, ero ¢usmyeckue M XHUMHYECKHE CBOMCTBA, IMOJIYy4YEHUE U
npumeHenue. CoenuvHeHHuss KpeMHusi B npupoze. OOmme mnpeacraBieHus o0



okcuae kpemuus (IV) n xpemuueBoit kuciaore. CHIMKATBI, UX UCIIOJIb30BAHUC B
ObITY, B TPOMBIIUJICHHOCTH. BakHelme CTpoUTENbHbIE  MaTepHabL:
KepaMHuKa, CTEKJIO, IEeMEHT, OeToH, jxene300eToH. [lpobiembl Oe30macHOTO
MCIIOJIb30BaHUsl CTPOUTEIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuui IKcnepumennt.

M3yUYeHHE 00pa3ll0B HEOPTAHMYECKUX BEILECTB, CBOMCTB COJITHOM KUCIIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX PEaKIUid Ha XJIOPUA-UOHBI U HAOJIOAECHUE MPU3HAKOB
WX TPOTEKaHMs, OMBITHI, OTpa)karomue (PU3nYecKkne M XUMHUYECKHE CBOWMCTBA
raJOreHOB M WX COCIMHCHHMU (BO3MOXXHO HCIOJIb30BAHHUE BHICOMATEPHAIIOB),
O3HAKOMJICHHE C oOpasiamMu XJIOpPHIOB (TaJlOTCHHIOB), O3HAKOMJICHHUE C
obOpa3mamMu  ceppl W €  CcOoeAMHCHHUSAMH  (BO3MOXKHO  HCIIOJIb30BAHHE
BHJICOMATEPHAJIOB), HAOIIOACHHE MpoIiecca OOYIIIMBAHUS caxapa ol JeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM KHCJIOTBI, HM3YUYCHHUE XHMHUYECKHX CBOMCTB
pa30aBlieHHON CEpHOM KHUCIOTHI, MPOBEJEHWE KAYEeCTBEHHOW pEakluu Ha
cyibdar- MOH U HaOMIOJCHUE TMpu3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHUE C
¢dusnveckuMu cBOMCTBaMH a30Ta, ¢ochopa W WX coeAuHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPUAIOB), O0Opa3laMu a30THBIX H  (OCPOPHBIX
yA00peHuil, moiayuyeHue, coOupaHue, paclo3HaBaHUE UM M3YUYECHHE CBOWCTB
aMMMaKa, IPOBEJIEHNE KaYeCTBEHHBIX PEeaKlMii Ha HOH aMMOHUsI U ¢docdar-uoH
Y W3y4YCHHE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJECHCTBUE KOHIICHTPUPOBAHHOM
a30THOH KHUCJIOTBI C Meabio (BO3MOXKHO HCITOJIb30BAaHHE BHJICOMATEPHAIIOB),
U3y4YeHUE MOjeNiel KPUCTAUIMYECKUX pemeéToK anmasa, rpaduta, dyiiepeHa,
O3HAKOMJIEHHE €  MPOIECCOM  aACOpOLMH  PAaCTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTHUBOTa3a, MOJYyYEHHUE, COOUpaHUE,
pacrno3HaBaHWE W U3YYEHUE CBOWCTB YIJIEKUCIOrO Ta3a, IPOBEICHUE
KaueCTBEHHBIX PEaKIuil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MTPU3HAKOB MX
MPOTEKaHMs, O3HAKOMJIEHHWE C NPOJIYKIMEH CHIMKATHOM IPOMBIIUIEHHOCTH,
pelieHne SKCIEePUMEHTAIBHBIX 3a/a4 Mo TeMe «BaxHeline HeMeTaulbl U UX
COCIUHEHUSI».

MeTaJiibl 1 MX COCAUHECHUSA

OO6m1ast XxapakTepucTUKa XUMUUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHusa B llepuoamyeckoil cucreme xumuueckux snemeHtoB JI. U.
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHue MeTalioB. MeTamndeckas CBsi3b U
METAJUIMYECKAs] ~ KpUCTAJUIMYECKass  PemeTKa.  DJIEKTPOXUMHUYECKHN  psif
HanpsHKeHUH MeTaioB. Gu3nueckrue U XMMUYECKUE CBOMCTBA MeTallioB. O01ue
CIOCOOBI MOJTyYeHHUS MeTaIoB. [IoHSATHE O KOppPO3UM METANIOB, OCHOBHBIC
CHoOCOOBI 3amuThl MX OT Koppo3uu. CruiaBbl (CTajlb, YYTyH, JIOPATIOMUHHIA,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTaUIBL: TIOJIOKEeHHE B [lepruoanueckoi cucteMe XuMUIEeCKUX



sanemeHToB [[. 1. MenpaeneeBa, CTpO€HUE UX aTOMOB, HAXOXKIAEHUE B IPHUPOJE.
dusnueckre U XUMHUYECKUE CBOWCTBA (Ha mpuMepe HATpus U Kajaus). OKCHbI
U TUAPOKCHUIBI HATpusi W Kanud. [IpuMeHeHue WETOYHBIX METaIOB M HX
COCIMHCHUU.

IIlenouHO3eMENBbHBIE METaJIbl MarHuii M KaJdbIUM. IIOJ0XKCHUE B
[Ieproanueckoii cucreme xumuueckux sneMeHToB 1. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaxoXJAeHHe B mpupoje. PHU3NUECKHE M XUMHYECKHE CBOMCTBA
MarHusu Kajblus. Baxkneinme coequaeHUs Kaablus (OKCHI, THAPOKCHI, COJIH).
JKEcTrocTh BOJIBI M CLTOCOOBI €€ yCTpaHEHHS.

AntoMuHUNA: nosiokeHue B Ileproandeckol cuUCTeME XMMHUYECKUX
anemenToB J[. WM. MenneneeBa, CTpOEHME aTOMa, HAXOXKJICHUE B IPUPOJE.
dusnyeckne W XUMHYECKHE CBOWCTBA amtoMHUHHSI. AMQOTEpHBIE CBOHCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Kenezo: nonoxkenue B Ilepuoanueckoil CUCTEME XUMHYECKUX IJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTOMa, HaxoxJAcHHUE B npupoac. Ouzmueckue u
XUMHUYCCKHE CBOMCTBA eie3a. Okcuabl, ruapokcuasl u comm kenesa (1) wu
xene3a(lll), ux cocra, CBOMCTBA W MOyYCHHE.

Xumuyeckuii IKcnepumenm:.

O3HAKOMJIEHHE C O0Opa3laMy METaJIOB M CIUIaBOB, MX (DU3UYECKUMU
CBOWCTBaMM, H3Y4YCHHE PpE3yJbTaTOB KOPPO3MH METaUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIIA
KaJbl[Usl M HATPUS C BOJAOHW (BO3MOXKHO MCIIOJIB30BAaHHE BHICOMATEPUAIIOB),
MCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJIBI, MpoOllecca TOPEHHU Keje3a B KUCIOPOIE
(BOBMOXKHO ~ HCIIOJIb30BAaHKE  BHUJCOMATEPHANIOB), IPHU3HAKOB IPOTEKAHHUS
KAaYECTBEHHBIX PpEAKIMN Ha HOHBI. MArHUs, KaJblUs, aJIOMUHUS, IUHKA,
Kelesa
(I1) n xxene3a (I11), memu (1), HabrOACHUE U OTIMICAHHE MTPOIIECCOB OKPALTUBAHUS
IUTAMEHH WOHAMH HATpus, Kajausd H Kajblus (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATECPHAIIOB),  HCCJICIOBAaHUE  aM(OTEPHBIX  CBOMCTB  THAPOKCHIA
ATIOMUHHUS U THUIPOKCUJIA IIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7ad MO TEME
«BaxxHeHmmreMeTaiIbl 1 X COCIUHCHUS.

XuMuA U OKpY KaolIas cpeaa

BemectBa m Martepuanbl B MOBCEJHEBHOM »XKHU3HU uesioBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuil B ObITy. [lepBas momonis npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XVUMUYECKOE 3arpsi3HEHUE OKPYIKaIomeH cpeabl (IpeaeibHas JTOImyCcTUMAas
KOHIIEHTpalus Beriects, aaiee — [1JIK). Poib XuMuu B pelieHHH SKOJIOTHIECKUX
poOJieM.

Xumuueckuii IKcnepumenm:



U3ydeHrne 00pasIioB MaTepHaioB (CTEKIIO, CIUIaBBl METAIIOB, MOJIMMEPHBIC
MaTepHaJbl).

Mescnpeomemnunle censu Peanuzayus mescnpeomemuslx ceéaseili npu uyueHuu
xumuu 6 9 Kuacce ocywiecmensemcs uepe3 UCHOb308aHUE KAK 00uiUx
eCMeCmEeHHO-HAYYHBIX  NOHAMUN, MAaAK W  HOHAMUN,  AGIAIOWUXCA
CUCIMEMHBIMU O] OMOETbHBIX NPEOMEM 06 eCMeCMBEeHHO--HAYUHO20 UUKIA.

OO1me ecTeCTBEHHO-HAYYHbIC MOHATHUSA. HAay4YHBIH (pakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHajgu3, CHUHTEe3, KiIaccu(ukaiuys, TepPUOIUIHOCTh, HAOIIOJACHHE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, HM3MEPEHUE, MOJICNb, SIBJICHUE, MapHUKOBBIH
s PeKT, TEXHOIOTHSI, MATEPHAIBI.

duszuka: Marepus, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMBI, PaTUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsji, MPOBOJIHHKH,
MOJYPOBOHUKH, JAUDJCKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TeI0, O00BEM,
arperaTHoe  COCTOSHHME  BeIIeCTBa,  Ta3,  pPacTBOpP,  PacTBOPUMOCTD,
KpUCTAJUIMYECKash pEIIéTKa, CIUIaBbl, (U3UYECKUE BEIUYMHBI, CIUHUIIBI
U3MEPEHHsI, KOCMHUYECKOE IMPOCTPAHCTBO, IIAHETHI, 3BE3/161, COJIHIIE.

buonorus: ¢otocuHTe3, ApIXxaHue, Ouocdepa, PIKOCUCTEMA, MHHEPATLHBIC
yI00pEHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, ITUTATEIbHBIC BEIICCTBA.

['eorpadus: armocdepa, rumpochepa, MHHEpanbl, TOpPHbIE MOPOIBI,
IOJIC3HBIC HCKOIIaeMEbIe, TOILIHBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI ITO
XNMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATbDI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS TIPOTPAMMBI OCHOBHOTO OOIIEro
oOpa30oBaHUs JIOCTUTAIOTCS B XOJI€ OOy4YeHUs XUMUU B €IWHCTBE Y4COHOU U
BOCIIUTATEIBHOM  JEATEIBHOCTH B  COOTBETCTBUM C  TPAJUIIMOHHBIMU
POCCHMCKUMH COIMOKYJBTYPHBIMA M JTyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH,
MPUHATBIMA B OONIECTBE MpaBWJIaMU W HOPMAaMH TOBEJEHUS M CIOCOOCTBYIOT
poleccaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATTU3AINH 00YyUJatOIIUXCS.

JIM4HOCTHBIE  pe3yJibTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaOIIHUXCS
PYKOBOJICTBOBAThCSl CHCTEMOW TIO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAIUH W
pacUIMpEeHHE ONbITA IEITETLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) maTpMOTHYECKOT0 BOCITUTAHMSA:

IIEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYyJIbTypHOMY,
HUCTOPUYECKOMY W HAyYHOMY HACIICUI0, TOHUMAHUS 3HAYCHUS XUMHYECKOU
HAyKW B JKU3HU COBPEMEHHOTO OOINECTBa, CIIOCOOHOCTH BIAACTh JOCTOBEPHOMU
uHopMalMen O TMEepeoBhIX JOCTUKEHUSX U OTKPBITUSAX MHPOBOM U
OTEUECTBCHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE
MUpa 1 O0IIEeCTBa,

2) TPa:KIaHCKOT0 BOCIIUTAHMS

MPEACTABIICHUSI O COIMAIBHBIX HOPMax W MPaBWIAX MEKIMIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIIEAOBATENBLCKOM, TBOPYECKOM W  JOPYrux  BUJAX
NEeSTeIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOM NESITEbHOCTH MpH
BBITIOJITHCHUHM YYEOHBIX, ITO3HABATEIBHBIX 3a7ad, BBIMOTHECHUU XHUMHYCCKUX
AKCIIEPUMEHTOB, CO37aHUU y4eOHBIX MIPOCKTOB, CTPEMJICHHUS K
B3aMMOTIOHUMAHHIO U B3aMMOIIOMOIIIM B MPOIECCE ATOW YUEOHOU NEeATeTHbHOCTH,
TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJCHUE M TOCTYNKA CBOUX TOBapHUIICH ¢
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIIEICTBHMA
MIOCTYIIKOB,

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYCCKHEC TPEICTABICHUS O BEIIECTBE W XMMHYECCKOW PEaKIInH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKW M COCTABJISIONINE
OCHOBY JUIsl IOHUMAaHHMS CYIIHOCTH HAYYHON KapTUHBI MHpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJABI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABIICHHBIC HA TTOJIYYCHUE HOBBIX 3HAHUH 110
XUMHUH, HEOOXOJAUMBIC ISl OOBSICHEHHUS HAOIOJAeMBIX IIPOIICCCOB M SIBJICHUH,



MO3HABATENIbHOM, MHPOPMALIMOHHON W YMTATENbCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSATENIbHOM paboThl C Y4YeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JOCTYIMHBIMU TEXHHUUYECKUMHU CpPEICTBAMH HH(POPMALIMOHHBIX
TEXHOJIOTHH;

MHTEpPEC K OOYYEHUI0 U TO3HAHWIO, JHOOO3HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  €caMOOOPa30BaHMIO, MPOEKTHOH H  HCCIEN0BATEIbCKON
NEeATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABIEHHOCTH U YPOBHsS OOy4YeHHs B
JaJIbHEUIIIEM

4) hopMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KWU3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 *KM3HH, OCO3HAHHME MOCIEACTBUN U
HETIpUSATHE BPEOHBIX NpHUBBIYEK (YmoTpeOJeHHs alKoroiisi, HapKOTHUKOB,
KYpEHHS), HEOOXOIMMOCTH COOJIIOICHUS TIPABHJI O€30MMaCHOCTH TP OOpaIcHUH
CXUMHUYECKMMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HH;

5) Tpy/10BOT0 BOCTIMTAHMS

MHTEpPEC K MPaKTUYECKOMY H3Y4YeHHUI0 TIpodeccuil W Tpyaa pa3iudHOro
poJia, yBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJOBOM AESITEIbHOCTH, B TOM YHUCIE
Ha OCHOBE NPHUMEHEHHS MPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIA BBIOOP
UHAMBUIYQIbHON  TPAaeKTOPUU  MPOJOJDKEHHs  00pa3oBaHUS C  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTeH, ycnemHol mnpodecCHOHaNbHON JESTENbHOCTY U Pa3BUTHUSA
HEOOXOJMMBIX YMEHHH, TOTOBHOCTbH aJalTUPOBAaThC B MNPOodecCHOHATBHOM
cpeze;

6) 3K0JIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKHU I11eJIecO00pa3HOe OTHOIIEHHE K MPHUPOJE KaK HMCTOYHUKY
’KU3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMS, TOHUMAaHUE IEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
buznyecKOMy M TCHUXWYECKOMY 3J0POBbIO, OCO3HAHWE LIEHHOCTH COOJIOICHUS
npaBuwil 0e30IacHOro MOBEAEHUS MNpu paboTe ¢ BelIeCTBaMH, a TakKXke B
CUTYALMSIX, yTPOKAIOIIUX 3I0POBbIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMSI, MOJTYyYaeMble IPU U3YYEHUH XUMHH, JUIS
pelmeHns 3ajxad, CBSA3aHHBIX C OKpYXKAlolledW NPUPOJHOM CpenoH, it
NOBBILICHUS] YPOBHSA OKOJIOTMYECKON KYJBTYphl, OCO3HaHUS TIJ1I00aIbHOrO
XapakTepa 3KOJIOTMUECKUX MPOOJIEeM U IMyTel UX PelIeHUs TOCPEICTBOM METO/I0B
XUMHUH, 3KOJOTMYECKOTO0 MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaThbCS KM B
IT03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJIBHOW ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIC IS
(bopMHUpOBaHHS MHPOBO33PCHHS OOIICHAYYHbIC TMOHITHA (3aKOH, TEOpHs,



NPUHITUI, TUIIOTE3a, PaKT, CUCTEMa, MPOIIECC, SKCIIEPUMEHT M JIPYToe.), KOTOPbIC
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEIMETaxX M IMO3BOJSIOT Ha
OCHOBE 3HAaHUW W3 OTUX NpeAMETOB (HOPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAay4YHOW KapTWHE MHpa, U YHUBEpCAJIbHble ydeOHbIE IeHCTBUS
(mo3HaBaTeabHBIC, KOMMYHHUKATUBHBIC, PETYJIATUBHBIC), KOTOPbIE 00ECIICYNBAIOT
dbopMupoBaHUE€ TOTOBHOCTM K  CaMOCTOSITEIbHOMY  IUIAHUPOBAHUIO U
OCYILIECTBJICHUIO YUYEOHONIEATEIbHOCTH.

ITo3naBarebHBIC YHUBepCaJbHbIe yueOHbIe

neiicreusibazoBblie Jioruyeckue JeHCTBUSA!

YMEHUS HCHOJIb30BaTh NPUEMBI JOTUYECKOIO MBIIUIEHUS I[PU OCBOCHUU
3HAHUU. PACKPBIBATh CMBIC] XMMHUCCKHUX MOHATHH (BBIACIATH MX XapaKTCPHBIC
MPHU3HAKH, YCTAHABIIMBATh B3aWUMOCBS3b C JIPYTUMH MOHSATHIMH), HCIIOIH30BATh
MOHATHUS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SIBJICHHM, BHIOUPATh OCHOBAHMUS
U KPUTEPUHU JIJIs KJIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUUYECKHUX PEaKITui,
yCTaHaBJIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M MEXy OOBEKTaMH H3Yy4EHHS,
CTPOMTH JIOTHYECKUE pacCykacHus (MHIyKTUBHBIC, ICAYKTUBHBIC, TI0 aHAJIOTHH),
JIE€TIaTh BBIBOJIBI U 3aKIIFOYCHHS;

yMEHHE MPHMEHATh B TNpOIecCce TIMO3HAHHWS TMOHATUS (IpeIMETHbIC |
METaIlpeIMETHBIC), CHUMBOJUYECKHE (3HAKOBBIC) MOJICNIH, HCIOJIb3yeMbIC B
XUMUH, TMpeoOpa3oBbIBATh HIMPOKO NPUMEHSIEMble B XUMHUU MOJIECIbHBIC
NPEJICTABICHUS — XUMUYCCKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUYecKast popmyJia 1
ypaBHEHUE XUMHUYECKOW pEaKIWH — TPH PEIICHUH Y4eOHO-TIO3HABATEIBHBIX
3a7a4, C Y4ETOM 3TUX MOJEIBHBIX ITPEACTABICHUN BBISBIISITH U XapPAKTEPU30BATh
CYIIECTBEHHbIC NPHU3HAKH H3YyYaeMbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB H
XUMUYECKUX  PEakiMii, BBISABISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIEICTBEHHBIEC CBA3W UIIPOTUBOPEUHUS B U3yYAEMBIX ITPOLECCAX U SIBIICHUSX.

ba3zoBble ucciaenoBare/ibCKue 1efiCTBUSL:

YMEHHUE MCIIOJb30BATh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKXE€ B KauyeCTBE OCHOBBI i (DOPMUPOBAHUS TUIOTE3bI IO
MIPOBEPKE MPABUIILHOCTHU BBICKA3bIBAEMBIX CYKICHUMU;

npUOOpPETeHNE OIbITa MO TUTAHUPOBAHUIO, OPTaHU3AIlMU W TMPOBEIACHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIUupoBaTh 0000IIECHUS U
BBIBOJBI IO pPE3yJIbTaTaM MPOBEAEHHOTO ONbITA, HMCCIEIOBaHUs, COCTAaBIATh
OTuéT O MpOJIeIaHHOM paboTe.

Pab6ora ¢ unopmanuei:

yMEHUE BBIOMpaTh, aHATU3UPOBATH W HMHTEPIPETUPOBATH HH(OpMAIUIO
Pa3JIMUHBIX BUJOB U (OPM MPEACTABICHUS, TTOTYUYaeMYI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJIIPHAsl JIMTEpaTypa XHWMHYECKOTO COJICP)KaHUs, CIPaBOYHBIC



nocoOust, pecypcbl MHTepHeTa), KPUTHUYECKH OILCHHUBATh MPOTHBOPCUUBYIO MU
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHATh Pa3IUYHbIE METOJBI M 3alpOChl MPH TOUCKE M 0TOOpe
uHGOpPMAIlMM U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIWMBIX JJISi BBINOJHEHUS
y4eOHBIX Y IM03HABATEIbHBIX 337a4 ONpPEeAEIEHHOTO TUIIA, MPUOOPETEHHNE OIbITA B
00JJaCTM  MCIOJIb30BaHUSl MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBIIAQJICHUE KYJNbTYpPOH aKTHBHOTO WCIOJIB30BAHUS PA3TUYHBIX TOMCKOBBIX
CHUCTEM, CaMOCTOSTEIbHO BBHIOMpATh ONTHUMAJIBHYI0 (QOpPMY MpEICTaBICHHUS
uHbOpMaAIlMU U WUIIOCTPUPOBATH pelIaeMble 33/JaYd HECIOXHBIMU CXEMaMH,
TUarpaMMaMu,IpyruMu popMaMu rpa@uku U uX KOMOMHALMSIMUY,

YMEHHE WHCIIOJNIb30BaTh W aHAJIM3UPOBAaTh B IIpollecce Y4eOHOW U
MCCJIEI0BATENBCKON AEATENBHOCTA UH(OPMAIUIO O BIUSHUM MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3SICTBAa M TPAHCIOPTa HA COCTOSHUE OKPY’KAIOLIEH MpPUPOTHON
Cpebl.

KoMMyHMKaTHBHbBIE YHHUBEPCAJIbHbIE y4eOHble 1elCTBUSA:

yYMEHHMsI 3aJaBaTh BOIPOChl (B Xxoje auajora W (WiIHM) IAUCKYCCHH) II0
cymecTtBy  oOcyxkmaemMol  TeMbl, (OpMyJIHpOBaTH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHON 3a/1auH;

YMEHHsI  MPEACTaBIATh  TOJY4YEHHBIE  PE3yJabTaThl  IO3HABATEIbHOM
JESTEIbHOCTH B YCTHBIX M THCHBMEHHBIX TEKCTaX; JelaTh IMPE3CHTAIUI0
PE3yJIbTATOB BBIOJHEHUSI XUMHUYECKOTO 3KCIIEpUMEHTa (J1a00paTopHOro OIbITa,
1abopaTOpPHOI pabOTHI IO UCCIICOBAHUIO CBOMCTB BELIECTB, yU4COHOTO MTPOCKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W MCCIENIOBATENbCKOW  JCATETbHOCTH TPU  PEIICHUHU
BO3HUKAIOIIKUX MpoOJieM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii (00CykIeHUsI, 0OMEH MHEHHUSMH, MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OINpeIeIeHe KpUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHON pa0OTHI U IPyTHE).

PerynsiTuBHbIE YHUBEpPCcAJIbHbIE y4eOHbIe 1eHCTBUS:

YMEHHUE CaMOCTOATENBHO OINpPEAeNITh LENU ACATENbHOCTH, TIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTD, BEIOMpaTh Hanbosee 3(h(heKTUBHBIE CITOCOOBI PEeIICHUST yUeOHBIX U
MO3HABATENIbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTABJIATh WJIM KOPPEKTUPOBATH
IPEJIOKEHHBIM AJITOPUTM JECUCTBUM IIPYM BBIIOJIHEHUM 33JaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OILICHHWBATh COOTBETCTBHE IMOJYYCHHOTO PE3yJIbTaTa 3asBICHHOH IIeNid, YMECHHE
MCIOJIb30BATh M aHATM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUHU 3aJJaHHA.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB 1O OCBOEHHUIO 0053aTEILHOTO



collep KaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOl pabouelt MporpaMMoHu,
BBIJICJISIIOT. OCBOCHHBIC OOYYAONIMMUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
nercTBuM, chnenuduueckue s TpeAMETHOM o0jactu  «XUMHUS», BHUIBI
JEATENbHOCTH IO  TOJYYEHHWIO HOBOTO 3HAaHWS, €ro HHTEPIPETALNHU,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIIUSX.

K koniy oOyuenuss B 8 kJjacce mpeAMETHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIMXCSI YMEHUM!

e  PacCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX MOHATHI: aTOM, MOJIEKYJA,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CJIO0XKHOE BELIECTBO, CMECh
(omHOpOIHAS W HEOMHOPOJHAs), BAJCHTHOCTb, OTHOCHUTEJIbHAS aTOMHas |
MOJIEKYJISIpHAsA Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas
JIOJIsI XUMHUUYECKOTO JIEMEHTA B COCIMHEHUH, MOJIAPHBIA 00BEM, OKCHJI, KUCIIOTA,
OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKas
peakius, KjJacCupuKaIis peakivii: peakiiui COeTUHEHUS, PEaKIIUHA Pa3I0KEHUS,
peakiMy 3aMelleHMs, peakuuu OOMEHa, 3K30- M JIHIAOTEPMUYECKHUE DPEaKIIvH,
Ter1oBoM 3¢h(dEKT peakuuu, sIpo aToMa, AJIEKTPOHHBIM CIIOW aToma, aTOMHas
opOuTaNb, paaMyc aromMa, XHWMHYECKas CBs3b, TOJApHAS W HEMOJSIpHAS
KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAsI OIS
BernecTBa (MPOIEHTHAS KOHIICHTPAIIKs) B paCTBOPE;

. WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATHN U
MPUMEHATH 3TU MOHATHS TIPY ONUCAHWUU BELIECCTB U UX MIPEBPAILCHUN;

. UCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY [UJIsi COCTaBlieHUs (GopMys
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIUN;

. OMpeNeNnsTh  BAJIEHTHOCTh aTOMOB  3JIEMEHTOB B  OWMHApHBIX
COCMHEHUSIX, CTENEHb OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COCIUHECHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIACCy COeuHEeHUM o hopmyiam,
BUJ XHMHYECKOH CBs3M (KOBaJicHTHAas M HMOHHAs) B HEOPraHUYECKHX
COEIUHEHUSIX;

e  packpseiBaTh cwmbich Ilepuoamueckoro 3akoHa JI. M. Menneneena:
JEMOHCTPUPOBATh  IMOHUMAHHUE  TEPUOJUYECKOM  3aBUCHMOCTH  CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT HX IOJIOXKEHUS B lleproanueckor cucreme, 3aKOHOB
COXpaHEHMsI MAacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-- MOJIEKYJISIPHOTO
y4eHUs, 3aKoHa ABOTaIpo;

. OTHUCHIBATh M XapaKTepu3oBaTh TabmuuHyro dopmy [lepuogmdeckoi
CHUCTEMBl XUMHUYCCKUX AJICMECHTOB. pa3inyarh MOHATHS «rjaBHas noarpynma (A-
rpymma)» u «mobounas noarpymnmna (b-rpymnma)», manbie u OoibINE TEPUOIHI,
COOTHOCHTH OO0O3HAuUCHHS, KOTOphle HMeIoTcs B Tabmuie «llepmoamaeckas
cucreMa XxXuMmu4deckux oaiemeHtoB J[. WM. MengeneeBa» ¢ 4YMCIOBBIMH
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHYECKUX 3JIeMEHTOB (COCTaB WM 3apsijl



A7pa, 00IIee YUCIIO IEKTPOHOBH PACIIPEICICHUE UX 110 3JICKTPOHHBIM CIIOSIM);

e  KJacCUPUIIMPOBATh  XUMHUYECKHE  DOJIEMEHThI,  HEOPTaHHUYECKHE
BEIECTBA, XUMHUYECKUE peakiuu (110 YUCITy M COCTaBY YYaCTBYIOIIUX B PEAKITHH
BEIIECTB, 10 TeIIOBOMY 3D (DeKTy);

e  XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XMMHUCCKHE CBOMCTBA BEIIECCTB
pPa3TUYHBIX KJIACCOB, TOATBEpIKIas OMHCAaHUE NPUMEPAMH MOJEKYIISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

e  TMPOTHO3WPOBATH CBOKMCTBAa BENMIECTB B 3aBUCUMOCTH OT WHX
KauyeCTBEHHOT'O COCTaBa, BO3MOXKHOCTH MIPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B
Pa3ITUYHBIX YCIOBUSAX;

e  BBIYUCIATH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJSPHYIO MAacCChl
BEIIECTB, MACCOBYIO JIOJK XHMHYECKOTO 3JeMeHTa 1o (opmylsie COeITUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, MPOBOAUTH PACUYETHl MO YPaBHECHUIO
XAMUYECKON PEAKIINH;

e  TPUMEHSTh OCHOBHBIC ONEPAIMM MBICIUTEIBLHON ACSITENIBHOCTH —
aHaIM3 U CHUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEeMAaTH3allMI0, KilacCU(pUKAIIHIO,
BBISIBJICHUE TIPUYNHHO--CJICJICTBEHHBIX CBSI3€H — JJIsl M3yYCHHsI CBOWCTB BEIICCTB
U XUMUYECKUX PEaKIUH, eCTECTBCHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJIFO/ICHUE, UW3MEPEHHE, MOJICIIMPOBAHUE, OJKCICPUMEHT (pealbHBId U
MBICJICHHBIN);

. CIEIOBaTh IpaBWiIaM IIOJIb30BAHUS XUMHUYECKOW TIOCYIOU U
1abopaTopHEIM 000PYIOBAaHUEM, a TAKXKE MpaBUjIaM OOpaIeHus ¢ BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKIMSIMH TIO BBITTOJIHCHHIO JTAOOPATOPHBIX XHUMHYECKUX
OTBITOB 1O TOJYYCHHI0O W COOMpaHHIO ra3000pa3HbIX BellecTB (Boaopoaa u
KHCJIOPO/ia), MPHUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOW MacCOBOW JI0JieH
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBaTh W MPOBOAWTh  XUMHUYECKHE
AKCIIEPUMEHTHI TI0 PacCMO3HABAHHWIO PACTBOPOB IIEIOYEH W KUCIOT C MOMOIIBIO
UHIUKAaTOpoB (JTakmyc, peHonrarenH, METHIOPAHK U APYTHE).

K koHmy oOyuenus B 9 kiacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN

e  PpAaCKpBIBaTh CMBIC] OCHOBHBIX XHMHUYCCKHX ITOHSATHN.: XUMHWYECKHMA
AJIEMEHT, aTOM, MOJICKyJia, MOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, BAJCHTHOCTh, OJEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHUCIICHHS,
XUMUYECKas peakiusi, XMMUYECKas CBS3b, TEIIOBOM 3((EeKT peakuuu, MoJb,
MOJISIPHBIN 00BEM, pacTBOP, IIEKTPOIUTHI, HEIJIEKTPOIUTHI, SIECKTPOIUTHYECKAS
JTUCCOTIMAITUS, pPEAaKIMd HWOHHOrO OOMEHa,  KaTalim3aTop, XUMHYECKOe
paBHOBECHUE, 00paTUMBbIE U



HEOOpaTUMbIE  pEaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIIUH,
OKHCIIUTEIIb, BOCCTAHOBUTEIb, OKHCJIEHUE W BOCCTAaHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEepHOCTh, XHMHUECKas CBs3b (KOBaJCHTHAs, WOHHAs, METa/UIMYCCKas),
KpUCTAINIMYECKasl PelI€TKa, KOPPO3Usi METAIIOB, CILIABbI, CKOPOCTh XUMHUECKOMN
peakumu, npeaenapbHo nomnycrumas konnentpanus [IJIK Bemectsa;

e  WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATUH U
NPUMEHSIThH 3TU HOHSITHUS MIPU OIMUCAHUH BEIIECTB U UX MPEBPAICHUMN;

e  UCIOJb30BaTh XUMHUYECKYIO) CHUMBOJIMKY JJISI COCTaBJICHHUS (HOpMyJl
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIUN;

e  ONpPENeNATh BAJIEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB B COCAMHEHUSX PA3JIMYHOrO0 COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K
onpenenEHHOMY KJIacCy COCIMHEHHM 1Mo (opmyiiaMm, BUJ XUMHUYECKOU CBSI3H
(koBasicHTHAsI, MOHHAsI, METAJLTHYECKas) B HEOPraHUYECKUX COCIUHCHUSX, 3apsijl
MOHA MO XUMHUYECKOW QopMyse, XapakTep cpeiabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHUH, TUM KPUCTALTAYECKON PEMIETKH KOHKPETHOTO
BEILIECTBA,

e  packpeiBath cmbica llepmogmueckoro 3akona J[. WM. Menneneera u
JIEMOHCTPUPOBATh €r0 MOHUMAaHWE. OMUCHIBATh M XapaKTepU30BaTh TaOIUUHYIO
dopmy Ilepromuyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB. pazinyaTh MOHATHS
«riaBHasg noarpymnmna (A-rpymma)» u «mobounas noarpynmna (b-rpymma)», manbie
u OojplIMe MEPHOJIbl, COOTHOCUTH O0O0O3HAYEHHUs, KOTOpbIE HMMEIOTCA B
NEePUOANYECKON TaOJuIlEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sAApa, OO0Iee YHCIO DJIEKTPOHOB H
pacrpeeieHue uX Mo 3JCKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHECHUU CBOWCTB AJIEMEHTOB U UX COSJMHEHUM B Mpejieax MajlbiX MepUo0B
Y TJIABHBIX MOJCPYII C YYETOM CTPOCHUS UX aTOMOB,;

e  KJacCUPUIIMPOBATH  XHUMHYECKHE  DJIIEMEHTBI,  HEOPTaHUYECKUE
BEIIIECTBA, XMMUYECKHE peakiuu (0 YHUCITy U COCTaBY YYaCTBYIOIIMX B PEaKIUU
BEIIIECTB, IO TemIoBOMYy 3(P(eKTy, MO0 HM3MEHEHUIO CTEeNeHed OKHUCICHUS
XUMHYECKHX 3JICMCHTOB);

e  XapakTepu3oBaTh (OIUCHIBATH) OOIIME W CHEIUPUICCKUEC XUMUYCCKUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKIAsl OMUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

e  COCTaBJISITb YPABHEHHs DIIEKTPOIUTHUYECKON AUCCOLMALMM KHCIIOT,
IEJI04YEe U COJICH, IIOJHBIE M COKpAILEHHBIE YPABHEHUS pPEAKLUHA HOHHOIO
0o0OMEHa, ypaBHEHHUsI PEaKILMii, MOATBEPKAAIOIMIMX CYIIECTBOBAHUE T€HETHUYECKOM
CBSI3U MEXKJly BEILIECTBAMU PA3JINYHBIX KJIACCOB,;

e  DPAacKpbIBaTh CYIIHOCTb OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLIUN
IIOCPEACTBOM COCTABIIEHUS JIEKTPOHHOrO OajaHca 3TUX PEAKLUIA;



e  IPOrHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTU OT UX CTPOECHUS,
BO3MOKHOCTH MPOTEKAHMSI XUMUYECKIX MPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

e  BBIUHCIATH OTHOCHUTENBHYIO MOJEKYISAPHYI0 U MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XMMHYECKOTO d3JeMeHTa Mo (opmyse coeauHeHus,
MacCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH Pacu€Thl MO YpPaBHEHUIO
XAMHUYECKON PEaKINU;

e coOmofaTh IpaBWiIa I[OJIB30BAHHUA  XUMHYECKOM TIOCYylIOH U
1a00paTOpHBIM 00OpYAOBaHUEM, a TaKXKe MpaBuia oOpallleHus C BEIIECTBAMHU B
COOTBETCTBUH C WHCTPYKIMSIMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHYECKHX
OIBITOB MO TOJYYCHHIO M COOMPAHHIO Ta3000pa3HBIX BellecTB (aMMuaka |
YIJIEKUCIIOTO Ta3a);

e  IIPOBOAMTH pEaKUuH, MOATBEPKAAOIINE KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MyTEM XJIOPHUA-, OpOMUI-, HOIUI-,
KapOoHat-, pocdart-, cunMKaT-, Cyiabhar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS U
MOHbl M3YYEHHBIX METa/JIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHUYECKUX BEILECTB,;

e  IIPUMEHATh OCHOBHBIC ONEPALMU MBICIUTEIBHON NEATEIbHOCTH —
aHajgu3 W CHUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CUCTEMATH3allUi0, BBISIBICHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3¢W — U1 M3YyYEHHs CBOWCTB BEHIECTB U
XUMHUYECKHUX PEaKIUi, €eCTECTBEHHO-HAYYHbIE METObI TTO3HAHUS — HAOIOICHHUE,
U3MEpCHHE, MOJICIIMPOBAHUE, SKCIICPUMEHT (PEabHbIA 1 MBICIICHHBIH).



TEMATHYECKOE

INJIAHUPOBAHMUMES KJIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3ieioB u DuekTponnbie (udpposbIe)
n/n TeM NPOrpamMMbl Bcero Koutposkurre Tpaxruyeckue o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayabHbIe XHMUYECKUE TIOHSITHUS
Xumusi — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubnunoreka [JOK
MIPAKTUYECKON IEATEIBHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
12 BemectBa n xumudeckue 15 1 0 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3gen 2. BaxHelilme npeacTaBuTe/] M HEOPraHMYeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubnuorexa IIOK
00 okcumax https://m.edsoo.ru/7f41837c
Bonopoa.llonsatue o kucinorax bu6nuorexa IIOK
2.2 8 0 1
U COJISIX https:.//m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHMAX https.//m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCChl 11 1 1 bubnuorexa [JOK
HEOPraHWYECKUX COCTMHCHUHN https://m.edsoo.ru/7f41837¢c
Hroro mo pazaeny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucreMa xumuueckux 3jaemMeHToB JI. 1. MenneneeBa. CTpoeHne aTOMOB.
Xumnueckas cBsizb. OKHCJIANTENbHO-BOCCTAHOBUTE/IbHbIE PeaKIINH




[Tepuonnueckuii 3aKOH U

31 [lepuoanueckast cucrema 7 bubnuoreka [IOK
XUMHUYECKUX deMeHToB []. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
Xumudeckas CB3b.

3.2 OKI/ICHI:"I(“:GJ'?LH(;- ’ 8 bubmmorexa [IOK

https.//m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bubmuoreka [JOK
Hroro no paszeny 15 https://m.edsof)l.ru/7f41837c
PesepBHOE Bpems 3 buomorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne ni/n P Kontpoabnbie | IlpakTuyeckue (nbp )
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbl padoTbI
pecypcsbl
Pa3nen 1. BemecTBO 1 XUMHYeCKHE PeaKINU
11 [ToBTOpEeHME U yIITyOJIeHHE 3HAHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX pa3zejioB Kypca 8 Kiiacca https.//m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bu6mmoreka [IOK
12 . 4 0 0
peakuui https://m.edsoo.ru/7f41a636
13 DNeKTpoNUTHYECKas TUCCOLUALNS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKHUE PEAKIIUU B paCTBOpaAxX https.//m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paznea 2. HeMeTasibl 1 HX COeTUHEHUS
21 OO01mas XxapakTepUCTUKAa XUMHIECKUX 4 0 1 bu6mmoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorensr https://m.edsoo.ru/7f41a636
OO01mmas XapakTepUCTUKA XUMHIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 Bubmorexa LIOK
' PHIbL- 2-€P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKUX
2.3 anemeHToB V A-rpymnsl. A30t, pochop u ux 7 0 1 bubmmorexa LOK
' PHIBL. ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTUKAa XUMHIECKUX
2.4 aneMeHToB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa LOK
' . Y ' https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEAMHEHUS




Wroro mo pazneny 25
Paszgen 3. MeTa/LIbI M MX COeTUHEHUS
bubmuorexa [JOK
A 7 4
3 Obmpe cRolicTEa METAIIOR https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
2 B i 1
3 aKHEHIITHEe METAJUIBI B UX COSTMHEHUS 6 https.//m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasnen 4. Xumus n okpyskaomas cpeaa
4.1 BemiecTBa 1 MaTepuaiinl B )KU3HU YEI0BEKA 3 Bubmaorexa IIOK
' H p https://m.edsoo.ru/7f41a636
Utoro mo pazneny 3
PesepBHOE BpeMs 3 Bubmaorexa [JOK
p p https.//m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YAEHUKA

* Xumwus, 8 kiacc/ I'abpuensa O.C., Octpoymos W.I'., Ciiagkos C.A.,
AxmmonepHoe o01mectBo «M3natenpctBo «IIpocBernienne»

* Xumusi, 9 kinacc/ IN'abpuessia O.C., Octpoymos WN.I'., Cnaakos C.A.,
AxtmmonepHoe o6miecTBo «M3aarenbctBo «IIpocBenenne»

tabnuupbl: [lepuoanyeckas cucteMa xumudeckux snemeHtoB J[. . Menaeneena,

TabuIa pacCTBOPUMOCTH, JIEKTPOXUMHUYECKUH sl HANPSIKEHUSIMETAIIOB

METOANYECKHUE MATEPUAJIBI JISA YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/ X umusi-6a30BbIi-yPOBECHB.-
Peanuzauus-rpedoBanuii-@I"OC-0cHOBHOTr0-00111€r0-00pa30BaHusl.-

MeTtoauueckoe-mocooue-is-yanreis. pdf

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET

https://educont.ru/?utm_source=eljur

https.//edu.skysmart.ru/

https://resh.edu.ru/

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