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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00Iero o00pa3oBaHUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUsl, MPECTAaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepasbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPErnoAaBaHusi ydeOHOTro npeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu Aa€T TpPEACTaBICHUE O IENsIX, OOIIe cTpareruu
oOydeHHsi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIMXCA CPEACTBAMU Y4E€OHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeaycMaTpUBAET paclpeie]ieHde €ro Mo KiaccaM U CTPYKTYpUpPOBAaHHUE IO
pazienaM M TEeMaM MPOrpamMMbl MO XUMHUH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATELHOCTh  M3YUYCHHS XUMHUU C€ YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommuxcs, OINpeAeiasieT BO3MOXHOCTH MpeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHMs, a TakKe TpeOOBaHHM K
pe3yibTataMm 00y4YeHHs] XUMUU Ha YPOBHE 11€JIEH U3YUYEHUsI TpeAMEeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIbHOW JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHWE XHMHUHU CIYXXUT OCHOBOW it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XUMHEH TPEICTABICHHUS O B3aMMONPEBPALICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydeHne XuMuu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUA |
dbopMHUpOBaHUS KYJIBTYPhI IUYHOCTH, €€ 00IIel 1 (PYHKITMOHATILHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronumxcsi, HaBBIKOB HMX CaMOCTOSITEJIBHOW  y4yeOHOM  JACSTENBHOCTH,
DKCIIEPUMEHTAIILHBIX M HCCJIENOBATEIbCKUX YMEHHHM, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOGECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;



CIIOCOOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
00pa3oBaHKE 00yUYaAIOITUXCSI.

JlanHbple HampaBlieHUs B OOYYEHHM XUMHHM OOECHEUYMBAIOTCS CHEeU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISICTCS  MEJAaroru4ecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMUU Ha ONpPENeIEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTHEHbHBIX 3HAYUMBIX TOHSITHI
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU CPOpMHpOBaHa HAa OCHOBE
CUCTEMHOTO mnoaxoAa K e€ u3zydyeHuro. Coaep:kaHHe CKJIAJbIBAETCS U3 CHCTEMBbI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATUM O XUMHUUECKOM
peakiuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OpraHH30BaHbl 10 MPUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa [I. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHUS O CTPOECHUU aTOMa U XUMUYECKOU CBSI3U;

— TpelcTaBieHUd 00 AIEKTPOJUTHUYECKON JUCCOIMAIlMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JPYroMy, BBINOJHSAS (QYHKIMH OOBACHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YCHUS
U3Y4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU CHOCOOCTBYET  (HDOPMHUPOBAHHIO
IIPEIACTABJICHUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
e€ CHUCTEeMHON NPHUPOJIbI, IIEHHOCTHOIO OTHOIIEHHUS K HAay4YHOMY 3HAaHHUIO U
METOJlaM TO3HaHHWS B Hayke. M3yueHHe XUMHUHU TPOUCXOJUT C MPUBICYEHUEM
3HAHWN W3 paHee M3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpYKaAOIMHUN MUPY,
«buonorus. 5—7 knacce» u «duznka. 7 Knacey.

[Ipy wu3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEeIbHOCTU 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHUUYECKHX
3HAHUN — BaKHEHUMX (haKTOB, MOHATHI, 3aKOHOB ¥ TEOPETUUECKHUX TMOJOKCHUM,
JOCTYIIHBIX O00O0OIEHNH MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAyKH, B



MpUOOIIEHUH K HAydYHBIM METOJaM T[O3HAaHUS TPU H3YyYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOW U Y4EOHO-HCCIEA0BATEIbCKOM
JeSTeIbHOCTH, OCBOCHMM NpaBWJI 0E€30MacHOro OOpallleHusi C BeElleCTBaMU B
MMOBCETHEBHOM KU3HU.

[Ipu M3ydeHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS BaKHOE
3Ha4YE€HHE MPUOOPENH TaKHUE LU, KAK:

— (dopmupoBaHHe HHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJIEHHOCTh OOYy4YEHUsT HA  CHUCTEMAaTUYECKOE MPHOOIICHHE
oOy4Jaronmxcsi K CaMOCTOATENbHON I103HABATEIbHONU JIESITEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (POPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecIredeHne yCI0BUM, CIIOCOOCTBYIOIIUX MTPUOOPETEHHUIO 00YyYarOIIUMUCS
OMbITa PA3HOOOPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHMUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (dopmupoBanue oOmeld QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM UYHCJIE YMCHHA OOBSICHATH W OIICHWUBATH SIBIICHUS
OKPYKAIOIIEeTr0 MHpA, WCIONB3ys 3HAHWS W OIBIT, MOJYYEHHBIC TPH H3yYEeHUU
XUMUH, TPUMEHATh WX TPU PEIICHHH MpoOJeM B IOBCEIHECBHOW XU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— ¢opMmupoBaHHE Yy OOYYAOIMXCS TyMaHUCTHYCCKUX OTHOIICHHM,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH DKOJIOTHYECKU
11eJIeCO00pa3HOr0 TOBENEHU B OBITY W TPYAOBOM NEATETLHOCTH B LEISAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPYKAIOIIEH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIMTAHUIO Ha OCHOBE YCBOEGHHUS OOIIEYETOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQuis M HAIPaBIEHHOCTU JajlbHEHIIEro
oOy4eHwUsl.

OOmiee 4YMCIO dYacoB, OTBEAEHHBIX JUIS H3YyYEHHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanms, cocTtaBysgeT 136 yacoB: B 8 kitacce — 68 1acoB (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHMUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CHCTEME HayK.
Tena wm BemectBa. du3nyecKue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHMS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmysna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHOcHTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10JIsI XUMHYECKOr0 3JIEMEHTa B
COCJIMHEHUH.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3anmMoCBsA3b KOJIMYECTBA,
MacCchl M 4YHUCla CTPYKTYpHBIX €IWHUIl BemecTBa. Pacu€rsl mo Qopmynam
XUMUYECKUX COCTUHEHUH.

Pu3NYeCKUe U XUMHUUYECKUE ABJICHUSA. XUMHUECKasl peakuusa U €€ MpU3HaKu.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XuUMUYeckue ypaBHeHus. Kriaccudukarms
XUMUYECKUX PEAKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIIeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu o0palleHus: ¢ JJabopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OINKCAHUE
¢u3nueckux CBOWCTB 00pas3lOB HEOPraHMYECKUX BEIIECTB, HAOIIO/IeHNE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJTMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMKCAaHUE TPHU3HAKOB MPOTEKAHMUS XUMHUYECKUX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHOUM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3oKeHHE THUIAPOKCHIA
menu (IT) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YEHHE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, GuiIbTPOBAHUE,
BbITIApUBAHUE, JUCTHWLIAIMSA, XpoMaTorpadusi, MpoBeJeHNUE OYUCTKH TTOBAPEHHON
coiv, HaOJIOJEHWE W  ONHUCAHWE  PE3yJbTATOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHUEe MOJENed MOJEKYI
(ILIapoCTepIKHEBBIX ).

Ba:kHeiimue npeacTraBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT M MpOCToe
BelniecTBo. HaxoxneHue kuciaopojna B Hpupone, (PpU3MUecKrue M XUMHUYECKHE
cBoiictBa (peakimu ropenus). Oxcuzawl. [Ipumenenue kucmopoma. CrocoObl



MOJYYEHHS] KHUCJIOpOJa B Jabdopatopud U mpombinieHHOcTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aJuIOTpoInHast MOAU(PUKALIMS KUCIOPOIaA.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- W HHAOTEPMHUYECKHE pEaKkUuUH. TOIUIMBO: yroidb M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIICHHE MapHUKOBOI0 3 dekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkleHwe Boaopoja B
npupoae, (GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knuemorel u comnn.

MonsipHbiii 006EM Ta30B. PacuéThl M0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputenb. PacTBOpEL
HacelllleHHBIE M HEHACBIIIEHHBIE pPAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J11 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBAaHMS.
Ponb pacTBOpoB B Mpupojie U B KU3HU YesioBeKka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHne NpUpoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpa3ytonue (OCHOBHBIE, KHCIOTHBbIE, amM{pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa oxcugoB. DHU3WYECKHUE MU XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiarypa ocHoBaHuil. PU3NUECKHE U XMMHUYECKUE CBOKCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Conu. Homenkiarypa coneil. @u3znyeckue U XuMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTHyeckas CBA3b MEXKIY KJIacCaMy HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPkKaHUs KUCIOpoJa B BO3/IyX€e, MOTyUYECHHE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0IeHNne
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
MpeKpamieHuss TOpeHus (moXkapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAaHUE W U3yUYCHUE
CBOMCTB BOJIopojia (TropeHue), B3auMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEH pacTBOPEHUS BEILECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMpPEACIEHHOMN
MAaCCOBOW J0JIEWM PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO HCIIOJb30BaHUE BHUIEOMATEPHUAJIOB),



MCCeOBaHNEe OO0pa3lloB HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PAaCTBOpPAxX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCJIOT C METajulaMH, pPEaKUWid HEeUTpalv3alud, MOJIYYEHHE HEPaCTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PELICHUE
JKCIIEPUMEHTAIBHBIX 33/a4 10 TeMme «BaxkHenmme Kiaacchl HEOPraHMYECKUX
COCIMHEHUI.

IHepuoauueckuii 3axkoH u lIlepumognuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MenaeneeBa. CrpoeHune aromMoB. XHMHUYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKK KIAaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsATHEe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIENIOYHbIE U IIEJI0YHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCHUJIBI.

[lepnognueckunii 3akoH. [leproanyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N.  Menneneea.  KopoTkomepuoanass ¥ JUIMHHONEpHOAHAs  (OpMBI
[Tepuoanyeckoit cucreMbl xumudeckux 3neMeHToB . 1. Menneneesa. [lepuobl
u rpynnel. Ou3ndeckuil CMBICI MOPSAJKOBOIO HOMEpa, HOMEpPOB IMEpUOJa U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTtonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK aTOMOB TepBbIX 20 XUMUYECKHUX DIIEMEHTOB
ITepuomnueckoit cucremnl J[. M. MenngeneeBa. XapakTepucTHKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxenuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepronnueckoro 3akoHa u [leppoanueckoi cUCTEMbl XUMUYECKHUX
3JIEMEHTOB JJIA pa3BuThs Hayku U npaktuku. . V. MenzaeneeB — ydéHbIM U
rpaXIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSIpHAs) CBA3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKHUX AI€MEHTOB. loHHAas CBA3b.

Crenenb  okuciieHusi.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpoueccel OkucIeHus: 1 BOCCTAaHOBICHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mescnpeomemmnuwie ceasu



Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYILIECTBIISIETCS 4YEpe3 MCHOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO--HAYYHbIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IUKJIA.

OO11ue ecTecTBEHHO--HAayUHbIE MMOHATHUS: HAY4YHbIN (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(pUKauus, [EpUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@®usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
U30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJa, YJIEKTPUYECKHM 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHME BEIIECTBA, ra3, (PM3NYECKUE BEIWYUHBI, €IUHULIBI
M3MEPEHNUs, KOCMOC, IUIAHETHI, 3BE3/1bI, COHIIE.

buomnorus: ¢oTocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpPANbl, TOPHBIE MOPOIbI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo U XUuMHYeCKas peakuus

[lepnogmueckuit 3akoH. [leproguyeckas cucremMma XUMHYECKUX JIEMEHTOB /.
N. Menpeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMIEPBBIX TPEX NEPUOAOB, Kaiuus, KaldbLUusd MU HX
COCAMHEHNNA B COOTBETCTBUM C IIOJIOKEHHUEM JJIEMEHTOB B llepmommyeckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHABI XUMHUYECKOW CBSI3M. THINBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U
BHJla XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYECKUX peaklMii MO pa3IMYHbIM MPU3HAKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B pEakUWU BEUIECTB, MO TEIUIOBOMY 3¢ dexTy, 1o
M3MEHEHHUIO CTETNeHEeW OKHUCIIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMUUYECKUE PEaKLUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[TonsiTue 0 cKOpOCTH XUMHUYecKOM peakuuu. lloHsTHEe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karammse. [loHsTHe 0 XUMHYECKOM paBHOBeCUU. DAKTOPHI,
BIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKUUMU U IOJOKEHUE XUMHUYECKOIO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU,  JJICKTPOHHBIA  OajaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIIBHON  PEAKLUHU. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUd C  HCIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMALIMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUJIAMU
XUMUYecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBUS MPOTEKAaHUs Peakiuii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBaHMI W COJEHd B CBET€ MNPEICTABICHUA OO0 3IEKTPOIUTHYECKON
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIIECTB — METAJUIOB M HeMeTayioB (rpadura M aiMasa), CI0KHBIX BEIIECTB
(xJopuga HaTpuUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakUuuu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEAOBAHUE SIIEKTPOIIPOBOJHOCTU
pacTBOpPOB BEWIECTB, IPOLECCAa JUCCOLMAIMU KHCIOT, INEJIOYed U COoJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME  BHUJEO MAaTEpPUANOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKaHWs  peakluuii HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHMCIIMTEIBHO-BOCCTAHOBUTENBHBIX — PEeaKUUid
(ropeHue, peakuu pas3iIokKEHUs, COCINHEHHUs), PACIIO3HABAHUE HEOPTaHMYECKHUX
BEUIECTB C TIOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HOHbI, pEIIECHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeUHEHUA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MuecKue CBOICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKME CBOWCTBA Ha NPUMEpE  XJopa
(B3aMMOJEHCTBUE C MeETalllaMHM, HEMEeTaulaMH, WIeno4Yamu). XJIOpPOBOAOPOI.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIyYEHHE, NMpUMEHEHue. JlencTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWmnue XJIOpHIbI U HX
HAaxO0K/JEHUE B IPUPOJIE.

O6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CtpoeHue u (u3MUECKHUe CBOWCTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOJIU(DUKALIMN KUCIOPOa
U ceppl. Xumuyeckue cBoiicTBa cepbl. CepoBoiOpoJ, CTpoeHHe, (GU3HUUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kwucnora, (Qu3nueckne © XHMHYECKHEe CBoicTBa (0oOmue Kak
IOpeiCcTaBUTENd Kjacca KHUCIOT U crneruduyeckue). XHUMHUYECKUE pEeaklHH,
JeXKallie B OCHOBE IMPOMBIIIJIEHHOTO CMoco0a MOJyYeHUs] CEPHOU KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COMM CEPHOM KUCIOThI, KAUECTBEHHAS pEaKLMs Ha



cynabdar-uoH. Haxoxnaenue cepel u €€ coequHEHUN B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COCIUHEHUSIMH Cepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapAaKTEPHBIE CTENEHU OKHCIECHHUS. A30T, PaCpOCTPAHEHUE B MPHUPOJE,
¢usnyeckue U xumMuyeckue cBoiictra. KpyroBopot azora B npupojge. AMMHAK, €TO
¢usnyeckue U XMMHYECKUE CBOMCTBA, OoNyuyeHue U npuMenenrue. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHe. KauecTBeHHas: peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKue U XUMHUYECKUE
cBOMcTBa (00IIME KaK TPEACTaBUTENs Kiacca KHUCIOT M creuudpuyeckue).
Hcnonbs3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, HOUBBI M BOA0EMOB). Docdop,
ajyoTponHbie Moauduxamuu ¢ocdopa, GU3MUECKHME U XUMHUYECKHE CBOICTBA.
Oxcun pochopa (V) u pochopHas kuciiorta, GU3NIECKHEC K XUMHUICSCKHE CBONCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpOoJ,  aJUIOTPOINHbIE
Moau(pUKALUY, PACHpOCTpaHEHUE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTtBa. AncopOuusa. KpyroBopot yriepoaa B npupone. OKCubl yriiepoaa, ux
dusnueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HAa JKUBbIE OpPTaHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUcaoTa U €€ colM, uX (PU3NIECKUEe U XUMHUYECKUE CBOWCTRA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIIUIEPUH, YKCYCHAasl KUCIIO0TA).
[IpupogHbie WCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, MTPUPOIHBIM Ta3, HEPTH),
MPOYKThI WX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJNIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U ux
poJii B OKM3HM 4eJOBeKa. MarepualbHOEe €AMHCTBO OpPraHUYECKUX U
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npuMmenenue. CoenuHeHUs KpeMHUs B mnpupoge. OOmme mnpeactaBieHus 00
okcune kpemuus (IV) u kpemaueBoi kuciore. CUIMKAThl, UX HCIOJIL30BAaHUEC B
ObITY, B MPOMBIIUJICHHOCTU. BakHeline CTpouTenbHble MaTepuaibl: KepaMuKa,



CTEKJIO, TIEeMEHT, 0eToH, xkene300eToH. [Ipobiaembr 6€30MacHOr0 HMCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3o0B HEOPTaHMUYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TMPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BHUIEOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ o0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMIJICHHUE C
oOpaslaMu  cepbl M €€  COCNMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBE/IEHNE KAUECTBEHHOW peaKuu Ha CyJIb(aT-
MOH U HaOJIOJeHHE IMpHU3HAKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3MUYECKUMU
cBoiicTBamMMu a3ora, Qgocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U QOCPOPHBIX yAOOpEHHI, MOITyUEHHE,
coOMpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (pocdar-uoH U M3ydeHne NMpU3HAKOB
UX MPOTEKAHUS, B3aNMOJECHCTBUE KOHLIECHTPUPOBAHHON a30THON KHCIIOTBI C MEJIBIO
(BO3MOXKHO HCIIOJIB30BaHNE BUJIEOMATEPHUAIIOB), U3y4YEeHUE MoJeIen
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM NPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYECHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEICHUE KAaYeCTBEHHBIX pEaKIMil Ha KapOoHAT U
CWIMKAaT-UOHbl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUHUEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelue HeMeTalIbl U X COeTUHEHUS.

MeTaJiibl U UX COCAUHEHUS

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
nx nosoxeHuss B llepuomnmueckor cucreme xumuuyeckux siemeHtoB [, .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtauimiecKkasl CBs3b U
METAJJIMYECKas:  KpPUCTAJUIMYECKass  pemeTka.  DIEKTPOXUMUYECKUUA  psif
HarnpspbKeHn MetauioB. duznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO01mue
CrocoObl Mody4yeHus: MeTawioB. lloHsTHE O KOpPpO3WM METaIOB, OCHOBHBIE
CrocoObl 3amuThl X OT Koppos3uu. CrmaBbl (CTajb, YyTyH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBITINICHHOCTH.

[lenounble MeTabl: nonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
aneMmeHToB /. M. MenzaeneeBa, CTpO€HHUE UX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
duznyueckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HATpusi U Kanus). OKCUabl U



TUAPOKCUILI HaTpusi W Kaiusl. l[IpuMeHeHHe IIeI0YHBIX METaUIOB U HX
COCIMHEHUN.

[[lenoyno3emenbpHblE METAJUIbl MAarHMid M KalbLMH: IIOJIOXKEHHE B
Ilepnonuueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoenune
UX aTOMOB, HaXOXJIeHHUE B Npupoae. PU3nyeckue 1 XuMUYECKUE CBOMCTBA MAarHUs
U Kanpuusa. Baxseiilive coeauHEHHs Kaiblus (OKCUI, TUIPOKCH, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmomMuHMN: TTosioxkeHue B [leproauyeckoil cUCTEME XUMHUECKUX JIEMEHTOB
JI. 1. Menneneesa, CTpoeHUE aToMa, HAaXOKIECHHE B npupone. Pusnueckue u
XUMUYECKUE CBOMCTBA allOMUHUS. AMQPOTEpHbIE CBOMCTBA OKCHIA U THAPOKCU]IA
AIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOoeHHE aToma, HaxXOXKICHHE B mpupone. PuznuecKkue Hu
XUMHYCCKHE CBOMCTBA jkejie3a. OKCHIbI, TUAPOKCHIBI U coiu xkenesa (1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBAMHU, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJCHCTBUSA OKCHJIA
Kalbllud W HATpPUs C BOJOM (BO3MOXKHO WCIOJB30BAHME BHJICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKele3a B KHUCIOPOJE
(BOBMOXKHO  WCIOJIb30BAaHME  BHJICOMATEPHAIOB), TMPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KajblMs, aJIOMUHUSA, [TUHKA, XKeje3a
(IT) u xeneza (I11), menu (1), HaOarOAEHUE W OMTUCAHUE TIPOIIECCOB OKPAIIMBAHUS
JJaMEHH MOHAaMU HATpWs, KaJlusd W Kaiablusa (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB T'MIPOKCHIA ATIFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHUE IKCIIEPUMEHTATIBHBIX 3aj1a4 1o TeMe «BaxkHeiine
METAJLIBI U KX COSTUHECHUS.

XuMud ¥ OKpYysKaluas cpena

BemectBa m Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momonrs npu
XUMUYECKUX 0’KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpeanl (MpelesibHasl JO0MyCcTUMas
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posb xuMun B pelieHn 3K0JI0TUYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

H3ydeHHue oOpasIloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIE
MaTepHaIbI).

Mescnpeomemmnuwie cea3u



Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYILECTBIIIETCSl Yepe3 HCIOIb30BaHME KaK OOLIMX eCTEeCTBEHHO-HAyYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTecTBEHHO-HAayuHble NMOHATHSA: HAy4YHBbIM (pakT, TMIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccudukauus, TMEepPUOAUYHOCTh, HaOJIIOACHUE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEpPEHHE, MOJEIb, SBICHUE, MMAPHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

dusuka: Marepus, aTroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJI,
M30TOMBI, PaAHMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUECKUN 3apsl, MPOBOJHHKH,
MOJYIPOBOIHUKH, ~ JUDJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TElO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, I'a3, pAaCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMYECKAs
pemeéTka, CruiaBbl, (PU3MUECKHE BEIMYMHBI, C€AUHHUIIBI M3MEPEHHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpATBI, TOPHBIE MOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETo
0o0pa3oBaHMsl JOCTUTalOTCS B XO0/A€ OOy4eHUS XHUMHH B €JUHCTBE Y4YE€OHOU u
BOCIIUTATEIIbHON JECATENBHOCTH B COOTBETCTBUM € TPAIAULUOHHBIMU POCCUMCKAMU
COLIMOKYJIBTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSMH, NPUHATBIMUA B
oOllecTBe MpaBUJIaMUM M HOpPMaMu IIOBEIEHUS U CIOCOOCTBYIOT IpOIEccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHW W
pacIIMpEeHne ONbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCTIMTAHMS:

LIECHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
M HAYYHOMY HACIECIWIO, NTOHUMAaHHS 3HAYECHUS XMMHYECKOM HAyKH B JKH3HU
COBPEMEHHOro OOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(pOpManuen o
NEPENOBBIX JOCTHKEHHMSIX M OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS] O COLMAIBHBIX HOPMax W MPAaBWIAX MEXIMYHOCTHBIX
OTHOIIECHUN B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATENbCKOM, TBOPUECKOW M JAPYrMX  BHJAX
NEeSATEIbHOCTH, TOTOBHOCTM K Ppa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUM Y4€OHBIX, MO3HABAaTEIbHBIX 3a/1ay, BBIINOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX IMPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B IIpolLlecCE€ 3TOM yuyeOHOW MeATeTbHOCTH, TOTOBHOCTHU
OLIEHMBATh CBOE TOBEJECHHE M IMIOCTYIIKM CBOHMX TOBAapHILEW C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUM MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 NMO3HAHMSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEMIECTBE W XMMHUYECKOM pPEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJIAIOLINE
OCHOBY JUIsl IOHUMAaHMsI CYIIIHOCTH Hay4HOH KapTUHBI MUpa, MpeJCTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOIBI, B3aMMOCBS3SX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XUMHUU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

ITO3HABATEJIbHBIE MOTHUBBI, HAMPABJIECHHBIE HA IOJYYEHHE HOBBIX 3HAHUU IO
XUMUU, HEOOXOAMMBIE JJIsI OOBACHEHUS HAOJIOJaeMBbIX TMPOIECCOB M SIBJICHUM,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEPATYPOH, JOCTYMHHIMH TEXHHUYECKHUMHU CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHUH;

uHTepeC K OOYYEHHI0O W TO3HAHMIO, JIOOO03HATETHHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIEN0BATEIbCKOU
JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHHUS B
JlaJbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKHU Ha 37I0POBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEIACTBHI U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS aIKOr0Jisl, HAPKOTUKOB, KypEHHSI),
HEOOXOJIUMOCTH  COOMIONICHUS] MpaBui 0€30MaCHOCTH TMpU  OOpallleHUH C
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHHUSI:

WHTEpEC K MPaKTUUYECKOMY M3yUEHUIO TTpodeccuil u Tpyia pa3InyHOro poja,
yBaXEHUE K TPYAYy U pe3yibTaTaMm TPYIAOBOM NEATEIbHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBINA BBIOOD
WHJIUBUAYAJIbHOW TPAGKTOPUU MPOJOTIKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCHemHoN MpodhecCuoHaIbHON ASSTENHHOCTA U PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B PO(HECCUOHATILHOM CpeIe;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAEC KaK HCTOYHUKY
KHU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3JOPOBOrO U
O6e3zomacHOoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MUECKOMY M TICUXMYECKOMY 3J0pOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOAEHUS
npaBui 0€30MacHOro MOBEICHUS MPU padoTe ¢ BEIECTBAMH, & TAK)KE B CUTYyallUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, JJIs
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOIHON CPEIOr, ISl OBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYpPhI, OCO3HAHHUS TJIOOQIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MYyTeW WX PEIICHHS MOCPEICTBOM METOJIOB XHWMMHH,
AKOJIOTMYECKOTO MBIILJICHUs, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIIHLHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTampeaMeTHBIX pe3yJIbTaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMupoBaHUsSI MHUPOBO33pPEHHUs OOIIEHAY4YHbIE TMOHSTHS (3aKOH, TEOpHs,
MPUHIINII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOphIe
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeAMETax W IMO3BOJSIOT Ha
OCHOBE 3HAHWM W3 3TUX MPEIMETOB (OPMHPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIC TCUCTBUS (IIO3HABATEIHHbBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOphIE O0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI HCTOIB30BaTh NPHEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEepPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BATh
MOHSATHS JIJIs1 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMH H3YUCHUS,
CTPOUTH JIOTHUECKHE PACCYXKACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TI0O aHAJIIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
MeTaIpeAMETHBIC), CHMBOJMYECKUAEC (3HAKOBBIE) MOJICIIH, HCIIOIh3YEMbIC B XUMHH,
MpeoOpa30BEIBATH MTUPOKO MPUMEHSIEMBIE B XUMHH MOJICTBHBIC MTPEACTABICHUSI —
XUMUYECKUU 3HAK (CMMBOJ »JJIEMEHTa), XUMUueckas QopMmyra U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 33J1a4, C YUYETOM
ATUX MOJENBHBIX MPEICTABICHUN BBISBIATH U XapPAKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU M3y4aeMbIX 00OBEKTOB — XUMHUECKHX BEIIECTB U XUMUUYECKHUX PEaKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciieoBarebCKie 1eHCTBUSL:

YMEHHUE HCIIOJIh30BaTh IOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MMO3HAHUS, a TaKKe B KadeCTBE OCHOBBI IS (OPMHUPOBAHUS THUITOTE3BI TIO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OINbITa 10 TUIAHUPOBAHUIO, OpPTaHU3AIMH W TIPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIIEHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYIHPOBATH 0000IIECHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, HCCIICOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH WH(OOpPMAIUIO
Pa3IUYHBIX BUIOB U (OPM TPEACTABICHUS, TOJYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJCP)KaHUs, CIPAaBOYHBIC
nocobus, pecypcel MHTepHETa), KPUTUYECKH OIIECHWBATH IPOTHBOPECUUBYIO M
HEJI0OCTOBEPHYIO WH(OpMaIuio;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3apOoChl NPU MOHCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 OMpPEIEeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYpPO aKTUBHOTO MCIIONBH30BAHMS PA3IMYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY MpeaCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayl HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YMEHUE UCIOJIb30BaTh U AaHAJIM3UpOBaTh B IIpolecce Yy4yeOHOW U
UCCJIeI0BATENLCKON JEATEIbHOCT UH(MOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBAa M TPAHCIOPTa Ha COCTOSHUE OKPYXKAIOIIeH MPUpPOIHOMN
Cpepl.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE yYeOHbIe 1elCTBHUA:

YMEHUSI 3a/laBaTh BOMPOCH (B XOJ€ Jauajora W (WId) JAUCKYCCHH) IO
CyumiecTBy  oOCykgaeMoll  TeMbl, (OpPMYyJIUPOBATb  CBOM  MPENJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHsSI ~ TPEJICTaBIsITh  MOJYyYEHHBIE  pE3yNbTaThl  MO3HABATEIBHOMN
ACSTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaxX; JeNaTh MPEe3ECHTAIHIO
pE3yJIbTaTOB BBIMNOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIPHON WM HWCCIENOBATENIbCKOW  JCATETbHOCTH TPU  PEUICHUH
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uuil (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEWCTBUH, OIpenejeHHe KpPUTEpUeB IO OLIEHKE KauecTBa
BBITIOJTHEHHOH pa0OTHI U APYyTHE).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LEIH AeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BRIOMpATh Hanbonee d(PPeKTUBHBIC CITOCOOBI pelieHUsl y4eOHbIX U
MO3HABATENbHBIX 3a/lay, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUUM NPU BBINOJHEHUN 33JaHUN C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHWN 00 M3ydyaeMBIX OOBEKTaX — BEIIECTBAX U PEaKIUsX,
OLICHHMBATh COOTBETCTBHE IOJIYYCHHOIO pe3yJbTaTa 3asBJICHHOW IIeJNH, YMEHHE
MCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTeIHHOTO
COJIep’KaHusl, YCTaHOBJIEHHOTO JaHHOW QeaepanbHONM padoyeil mporpamMMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4dHbIE 3HAHMS, YMEHHUS U CIOCOObI



neucTBud, crnenuduueckue Ui TPEAMETHOW o0mactu  «XUMHs», BB
NEATEIBHOCTH 10  IOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpHpeTaluu,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K koHIy oOyuenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, JIJIEKTPOOTPULATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaius peakiui: peaxkiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMELICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaaNycC
aToMa, XUMHUYECKasl CBSI3b, MOJIAPHAsI U HEMOJspHAs KOBAJCHTHAs CBS3b,
WOHHAs CBS3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSITH 3TU OHATHUA MPU ONMKMCAHUU BELIECTB U X MPEBPALLICHUN;

e HCIOJb30BaTh XHWMHUYECKYI) CHUMBOJHUKY JUIsl COCTaBJieHHUs (Qopmyl
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENENsATh BAJIGHTHOCTh ATOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCJEHHUSI  DJEMEHTOB B  OWHApPHBIX  COEJAUHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUN MO0
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMmbIci [lepuoanueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXpPAHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHUSI, 3aKOHA ABOTajipo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJNBIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuonuueckass cucrteMa Xumudeckux osnemeHtoB J[. .
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siapa, o0lllee YUCIO JIEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJSPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATELHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHUE, 000OIlEHHE, CUCTEeMATH3allNIo, KiIacCU(UKAIUIO,
BBISIBJICHUE TIPUYWHHO--CIICACTBEHHBIX CBS3€H — U1 M3yYCHHSI CBOMWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJCTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  TMpaBWjaM  TMOJIb30BaHUA  XUMHUYECKOW  MOCYIOM |
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHus: C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoHIy 00ydeHus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBATh CMBICII OCHOBHBIX XHUMHWYECKUX IIOHATUH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0KHOE€ BEIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIECHb
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuu, MOJib, MOJSPHBIA  00BEM,  paCTBOp,  AJIEKTPOJUTHI,
HEDJIEKTPOJIUTBI, JJICKTPOJIUTUYECKAST IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTalu3atop, XUMHYECKOE paBHOBecHe, oOpaTHUMble U



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTAITMYecKas penieTka, KOppo3usi METasuioB,
CIUIaBBbl, CKOPOCTb XWUMHYECKOW PEaKUWW, NPeNesbHO I0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHA U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJisi COCTaBJICHUS (opmyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OIPEIENSTh BaJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSX paA3JIMYHOLO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeAeNEHHOMY KJAacCy COEIMHEHUWA 1o (opmyiaM, BUA XHUMHUYECKOM
CBA3M (KOBAJCHTHAs, WOHHAs, METAUIMYECKasi)) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsa]l UOHA [0 XUMHUYECKON (popmyre, XapakTep Cpelsl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COECIMHEHMM, TUII KPUCTATIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbich llepuomnueckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnnunyo ¢opmy Ileproanueckoil cuCTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynma)», manbie W OOJbIIME MEPHUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIIOBBIMM  XAPAaKTEPUCTUKAaMU  CTPOEHUS  aTOMOB  XHMMHYECKHX
JJIEMEHTOB (COCTaB M 3apsii  s1pa, oOIllee YHCIO BJIEKTPOHOB M
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB DJIEMEHTOB M UX COCAMHEHUU B
Ipeesax MajblX IEPUOJOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YMCIy WM COCTaBy YYacTBYIOUIUX B pPEaKIUU
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTEICHEH OKHCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUUECKHE XUMHYECKHE
CBOMCTBAa NPOCTBIX W CJOXKHBIX BELIECTB, MOATBEPXKIasi OIMHCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITH YPaBHEHHUS JJEKTPOJUTUYECKOM JHCCOUMALMU  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJBSIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOro »JJeMeHTa 1o (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0JaTh  MpaBWja  MOJb30BAHHUS ~ XMMHUYECKOM  HOCYIOoMl U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXKe IpaBWjia OOpaIllEHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPAX HEOPTAaHHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIIBHON NEATEILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBIC€ METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbId W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandecTBo yacoB CIHUCOK HTOTOBLIX Cnoco0 oneHKu
KonTp Mpakr DJIeKTPOHHBIe | IIAHHPYEMBIX Pe3yJbTaTOB HTOTOBBIX
Ne HaumeHoBaHue pa3iesioB u OJILHBI HYeCKH (uudposbie) C YKa3aHHUeM ITaNoB UX IIAHHPYEMbIX
n/n TeM IPOrpaMMBbl Bcero e e o0pa3oBaTe/IbHbI (hopmupoBanus pe3yabTaToB
padoTt padort e pecypchbl
bl bl
Pa3nen 1. [lepBoHayajibHble XUHMHYECKHE TIOHATHS
-OnuceiBaTh U - YCTHBIHM 0mpoc
XapaKTepu30BaTh - IpaKTUYecKas
TabIu4YHyt0 hopmy paborta;
[lepuoanueckoii cUCTEMBI - TEMaTUYECKHA
XUMHYECKHUX DJIEMEHTOB: JTUKTAHT
pasnuyaTh NOHATHUS (xumuyueckui);
«rnaBHas noarpymnmna (A- -CaMOCTOATENbHAs
HMIS — BasKHAS OGNACTE rpynna)» u «no0ouHas pabora;
Bu6morexa [JOK | noarpynmna (b-rpymma)»,
11 eCTeCTBmHaHfM " 5 2 https://m.edsoo.ru/7 | wmasble 1 OOJbIINE
MPAKTUYECKOM IeSITEIIbHOCTH
f41837c [IEPUOJIbI, COOTHOCUTH
YeroBeKa
0003HaYeHMsI, KOTOpbIE
HUMEIOTCS B TabIuIIe
«ITepuognyeckas cucrema
XAUMHUYECKHUX 2IIEMEHTOB /1.
N. Menneneesa» ¢
YHCIIOBBIMH
XapaKTepUCTUKAMU
CTPOCHHS aTOMOB



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

XUMHUYECKHX JIEMEHTOB
(cocTaB u 3apsin sapa,

o0111ee YUCIIO ANEKTPOHOB U

pacnpezesieHue ux 1o
ANEKTPOHHBIM CIIOSM);

1.2

BemectBa u xumnyeckue
peaxiuu

15

bu6mmorexka [IOK
https://m.edsoo.ru/7
f41837¢

. PacKpbIBaTh CMBICIT
OCHOBHBIX XUMHYECKUX
TIOHATHIA: aTOM, MOJIEKYJIa,
XHMHYCCKHI JICMCHT,
MPOCTOE BEIECTBO,
CJI0’KHOE BEILIECTBO, CMECH
(omHOpOIHAS U
HEOJTHOPOIHAS ),
BAJICHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAs K
MOJICKYJISIpHAs Macca,
KOJIHNYECTBO BEIICCTBA,
MOJIb, MOJISIPHAs Macca,
MaccoBas IO
XHMHYECKOT0 DJIEMEHTa B
COEMHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTA,
OCHOBaHHE, COJIb,
AIEKTPOOTPHUIIATEIILHOCTD,
CTEIIEHb OKHUCIICHHS,
XUMHYECKas peaKius,
KIaccuUKaLUs peaKInui:
peaKIu COeTMHEHMUSI,
peaKIu pa3ioKeHUs,
peaKINy 3aMEIIeHuUs,

- YCTHBIN ONIpOC;

- CAMOCTOSATEIIbHAS
paborta;
-[IPaKTUYCCKAsI
paborta;

- KOHTPOJIbHASI
pabora;



https://m.edsoo.ru/7f41837c
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peakiuu oOMeHa, 3K30- U
SHAO0TEPMHUUYECKUE PEAKIIUHY,
TeroBoi 3¢ ekt peakuuy,
SIIPO aTOMA, JIEKTPOHHBIN
CIIOM aToma, aTOMHas
opOuTab, paauyc aToMa,
XUMHUYECKas CBA3b,
HOJIApHAs U HENOJIIpHas
KOBAJICHTHAsl CBSI3b, MOHHAS
CBSI3b, MOH, KaTUOH, aHHOH,
pacTBop, MaccoBas 10
BelecTBa (MpOIeHTHAs
KOHLIEHTpAllKs) B paCTBOPE;

Hroro no pazaeny

20

Paznen 2. Ba:xkHeiiime NPpEeaACTABUTEC/IN HECOPraHUIECCKHUX BEUHICCTB

-KJ1accuUIUpoOBaTh
XUMHYECKHE DJIEMEHTHI,

HCOPTraHN4YCCKUEC BCUICCTBA,

- YCTHBIH OIIpOC;
- IPaKTUYECKas
pabora;

XUMHYECKHE peakuuu (1o | - penieHue ydeOHbIX U
Bosznyx. Kucnopona. [lonstue bubmorera [JOK peari ( P i
2.1 6 https://m.edsoo.ru/7 YHCITY u COCTaBY | IPaKTHKO-
00 okcHuaax
f41837c YYacTBYIOIIUX B peaKIUU OPUEHTHUPOBAHHBIX
BEILECTB, IO TEIUIOBOMY | 3ajad,
s dexty); -CaMOCTOSTENbHAs
pabora;
- XapaKTepru30BaTh -IIpaKTHYECKasT
Bogopon. [lonstue o bubmorexa HOK (onuchIBaThH) O0IIKE pabora;
2.2 ' 8 https:/m.edso0.ru/7 ’

KHCJIOTaX U COJIAX

f41837c

XUMHYECKHUE CBOMCTBA
BCIICCTB pa3IMYHBIX

- pelieHue yueOHbIX U
HPaKTHKO-



https://m.edsoo.ru/7f41837c
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KJIACCOB, MOATBEPKAAS
OIMCAaHUE IPUMEPAMHU
MOJIEKYJIIPHBIX YPaBHEHUI
COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIU;

OPHUEHTHUPOBAHHBIX
3aj1a4;
-CaMOCTOSITEIIbHAsI
pabora;

2.3

Bopa. PactBopsl. [lonsitie 06
OCHOBAHHUSX

bubmuoteka [JOK
https://m.edsoo.ru/7
f41837¢

-CJICIOBATh MIPaBHUIaM
MOJIb30BaHUS XUMHUYECKOU
MOCYI0¥# ¥ 1a00OPaTOPHBIM
000pyI0BaHUEM, A TAKKE
npaBuIaM oOpaIIeHHUs C
BCIIIECTBAMH B
COOTBETCTBHUH C
HHCTPYKIHUSIMH I10
BBITTOJTHEHHEO
1a00paTOPHBIX XUMHYECKUX
OTIBITOB TI0 TIOJTYYCHUIO U
COOMpaHUIO ra3000pa3HbIX
BeIlIecTB (BOJAOPOIA U
KHCIIOpOa),
MIPUTOTOBIICHHIO PACTBOPOB
C OnpeAeIEHHON MacCOBOM
JI0JIEN paCTBOPEHHOTO
BEIIIeCTBA, TNIAHKPOBATH U
MIPOBOJIUTH XUMHUYECKHE
IKCIIEPUMEHTHI T10
pacro3HaBaHHIO PACTBOPOB
IIEJI0YE ¥ KUCIIOT C
MTOMOIIIBI0 HHIUKATOPOB
(makmyc, penondranen,

- YCTHBIN O1IpOC;

- IpaKTHYeCKast
paborta;
-CaMOCTOSTENNbHAs
pabora;



https://m.edsoo.ru/7f41837c
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METUJIOPAHXK U JIpyTue)

24

OCHOBHBIE KJIaCCBI
HEOPraHMYECKUX COCITUHCHHIA

11

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837c

- KJTacCU(HULIIPOBAThH
XUMHUYECKHE JIEMEHTHI,
HEOpPraHN4eCcKue BellecTBa,
XUMHUYECKHE PeakLuu (110
YHCIIy U COCTaBY
Y4YaCTBYIOUIMX B peaKUH
BEILIECTB, 110 TEIJIOBOMY
sexty);

- ONpe/ENATh BAJICHTHOCTD
aTOMOB JIEMEHTOB B
OMHAPHBIX COSANHEHUSIX,
CTETIeHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX
COEIMHEHUSX,
MPUHAIE)KHOCTD BEIIECTB K
ONpeIEIEHHOMY KJIacCy
coeAnHeHui no popmyiam,
BUJI XMMUYECKOH CBSI3U
(KoBaJIeHTHAsl U MIOHHAs ) B
HEOPraHUYeCKUX
COETMHECHUSX;

-IIPaKTHYECKAS
pabora;

- TEeMaTU4ECKUI
JTUKTaHT
(XuMHueCcKuii);
-CaMOCTOSTENbHAs
pabora;
-KOHTpOJIbHAs padorTa.

Hroro no pazaeny

30

Pazgen 3. llepunoguyeckuii 3axon u Ilepuoauyeckasi cucreMa XMMHYECKHX 3J1eMEHTOB
. . MenpgeneeBa. CTpoeHue aToMOB. XUMHYECKAs CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTC/IBbHBIC PCAKIIUH

3.1

[Tepuonnueckuii 3aKOH U

bub6mmoreka [JOK
https://m.edsoo.ru/7

-pacKpbIBATh CMBICI

- YCTHBIN OIIPOC;



https://m.edsoo.ru/7f41837c
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[Tepuonnueckas cucrema
XAUMHUYECKUX JIEMEHTOB /.
U. Menneneesa. Ctpoenue
aToMa

f41837c

[Tepuonuueckoro 3akoHa /l.

. MenneneeBa u
JIEMOHCTPHPOBATH €TO
MMOHMMAaHHKE: OMUCHIBATD U
XapaKTepu30BaTh
TabnuuHyto Gopmy
[Tepuonuueckoit CUCTEMBI
XUMHYECKHX JJIEMEHTOB:
pa3nu4aTh MOHATHS
«rnaBHas noarpymnmna (A-
TPYIINa)» U «II000YHAs
noarpynna (b-rpynmna)y,
MaJible U OOJIBIIINE
MIePHOIbl, COOTHOCUTh
0003HaueHMsI, KOTOpbIE
HMMEIOTCS B IEPUOIUYECKOM
TabaUIE, C YUCITIOBLIMHA
XapaKTePUCTHKAMH
CTPOCHHS aTOMOB
XUMHYECKHUX JICMEHTOB
(coctaB u 3apsn spa,
o0I111ee YKo 3JIEKTPOHOB U
pacmpeseneHue ux mo
AIEKTPOHHBIM CIIOSIM),
00BICHSTH 00IIIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
JJIEMEHTOB M UX
COCMHEHMH B IIpeenax
MaJbIX MIEPUOJIOB

- peleHre y4eOHbIX U
HPaKTHKO-
OPUCHTUPOBAHHBIX
3ajay;
-CaMOCTOSITEIbHAS
pabora;



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

[JIaBHBIX MTOATPYII C
y4ETOM CTPOCHHS UX
aTOMOB;

-IIPOTHO3HUPOBATH CBOMCTBa

- peleHre y4eOHbIX U

BEIIECTB B 3aBUCIMOCTHU OT MPaKTHUKO-
MX Ka4YeCTBEHHOI'O COCTaBa, OpPUEHTUPOBAHHBIX
XuMHuecKas CBA3b. bub6mmoreka [JOK | BOSMOXHOCTH NMPOTEKaHUSA 3a1a4;
3.2 OKUCIUTENBHO- 8 https://m.eds00.ru/7 | XMUMUYECKUX IIPEBPALLICHHI B -TEMaTUYECKUM
BOCCTaHOBUTEJIbHBIC PEAKIHH f41837c Pa3IUYHBIX YCIOBUSX; JTUKTAHT
(XuMHYECKHUR);
-KOHTPOJIbHAS
pabora;
bu6moreka [JOK
Wtoro no pazneny 15 https://m.edsoo.ru/7
f41837c
buGnuoreka [JOK | - pacKpbIBaTh CMBICI
PesepBHOE Bpems 3 https://m.edsoo.ru/7 OCHOBHBIX XUMHYECKHUX
f41837c TIOHATHN
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME
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9 KJIACC

KoanuecTBo yacoB

CIHCOK HTOTOBBIX

Crnoco0 oneHKH

Kontp Mpakr DJIeKTPOHHBbIE IVIAHUPYEMBbIX HTOIOBBIX
Ne HaumeHoBaHue pa3iesioB u OJIbHBI HYECKH (uudposbie) pe3yJbTaTOB ¢ YKa3aHueM IUIAHUPYEMBIX
n/n TeM MPOrpaMMabl Bcero e e o0pa3oBaTebHbLI | JTANOB UX (hpopMHUPOBAHHUS pe3yJabTaToB
padoTr padort e pecypchl
bl bl
Pa3nes 1. BemecTBO M XUMHYeCKHE peaKIUA
-PackpbiBaTh cMbICTT -YCTHBIN OIPOC;
[ToBTOpEeHue u yriayonenue bubnuoteka [{OK "
- OCHOBHBIX XUMHUYECKHUX -TeMaTHUYeCKHi
11 3HaHUI OCHOBHBIX Pa3/IeiOB ) https://m.edsoo.ru/7 .
TIOHATUI JTUKTAHT
Kypca 8 kiacca f41a636 .
(xumuueckui);
- ACTIOJIb30BaTh -YCTHBIN OTPOC;
XUMHUYECKYIO CUMBOJIAKY -CaMOCTOSTENbHAs
U1 cOCTaBJIeHUs hopMyI pabora;
BEIIIECTB U YpaBHEHUH
bu6mmorexa [JOK XUMHYECKUX PEAKIIU;
OCHOBHbBIE 3aKOHOMEPHOCTH
12 . 4 https://m.edsoo.ru/7 | - WLIIOCTPUPOBATH
XUMHUYECKHUX PEaAKIIHA
f41a636 B3aUMOCBSI3b OCHOBHBIX
XUMHYCCKHUX TIOHATHH U
MIPUMEHSITH 3TH TIOHSATHS
TIPH ONMCAHUH BEIIECTB U
UX IPEBpAaIlCHUN
-COCTaBJISTh YPaBHEHUS -YCTHBIN OTPOC;
DnekTpoIuTHYeCKast bubmuoreka LIOK | 2/I€KTPOIMTHYECKOM - penieHne y9eOHBIX H
13 aucconuanus. XuMHUueCcKue 8 1 1 https://m.edsoo.ru/7 | aUCCOLMALUU KUCIIOT, MPAKTHKO-
pEaKIMu B pacTBOpax f41a636 IIEJTOYEH U COJICH, MMOJTHBIC OPUEHTHPOBAHHBIX
U COKpalI€HHbIE YPaBHEHUS 3a1ad;
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peakIuii HOHHOTO OOMEHa,
YpaBHEHUS PEaKLIMi,
MOATBEPKIAFOIIUX
CYILIECTBOBaHUE
TEHETHUYECKOM CBS3U MEXKITY
BEILIECTBAMM PA3JTUYHBIX

-IIPaKTUYCCKAsI
pabora;
-KOHTPOJIbHAS
pabora;

KJIaCCOB
Hroro no pazaeny 17
Pasznea 2. Hemera/iinl 1 UX COeIUHEHUSHA
- KJ1accu(UIIUPOBATH - YCTHBIN OTIPOC;
XUMHYECKHE JICMEHTHI, -TeMaTHYCCKHUI
HEOPTraHUYECKHUE BEIIECTRA, JTUKTAHT
XUMUYECKHUE PeakiuH (10 (XuMHUYECKHUR);
YHCITy U COCTaBY - IpaKTUYecKas
YUYaCTBYIOIINX B PEAKIIHH pabora;
BEIIECTB, 110 TEIJIOBOMY
3¢ deKTy, 10 N3MEHEHUIO
OGuas xapakTeprcTiKa Bumorexa LIOK CTCTICHEeW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);
2.1 XUMHUYECKUX DIIEMEHTOB 4 https://m.edsoo.ru/7

VIIA-rpynnsl. ["anorensl

f41a636

-TXapaKTepU30BaTh
(ommmchIBaTh) 00OIIKE U
crienuduyeckre
XUMHYECKHE CBOWCTBA
MTPOCTBIX U CIIOKHBIX
BEIIECTB, MIOTBEPIKIAT
OTHMCaHUEe TPUMEpPaMH
MOJICKYJISIPHBIX H HOHHBIX
YpaBHEHU
COOTBETCTBYIOIIUX



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

XUMHUYCCKUX pCaKHHﬁ;

2.2

OO6m1as XxapakTeprucTruKa
XHMHYECKHX 3JIeMeHTOB VIA-
rpynibl. Cepa u e€
COCIMHCHUS

bubmuoreka [IOK
https://m.edsoo.ru/7
f41a636

-KJ1acCU(UIMPOBATh
XUMHUYECKHE JIEMEHTHI,
HEOpraHUYEeCKUe BEIeCTBa,
XUMHYECKHE peakuu (1o
YHCIIy U COCTaBY
YUYaCTBYIOIIMX B PEAKIINH
BEIIECTB, M0 TEIJIOBOMY
a¢dekTy, Mo N3MEHEHUIO
CTEeTIeHEeW OKUCIICHUS
XUMHYECKHX JIEMEHTOB);
- XapaKTepu30BaTh
(omuceiBath) o0IIME U
crierduyecKre
XUMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX
BEILIECTB, MOATBEPKIast
oIMCcaHue IpuMepaMu
MOJIEKYJISIPHBIX ¥ HOHHBIX
YpaBHEHUU
COOTBETCTBYIOIIHIX
XUMHAYECKHX PEaKInii;

- YCTHBIN OMPOC;
-TeMaTUYECKUI
JUKTAHT
(xumuueckui);

- CAMOCTOSITEIIbHAS
pabora;

2.3

OO6m1ast XxapakTeprucTruKa
XUMHYECKHX DJIIEMEHTOB VA-
rpynmnsl. A30T, hocdop u ux
COCIUHEHMUS

bubmuoreka [JOK
https://m.edsoo.ru/7
412636

-KJIaCCU(PHUIIUPOBATH
XUMHUYECKHE JIEMEHTHI,
HEOpraHNYEeCcKue BellecTna,
XUMUYECKHE Peakluu (110
YHCITY U COCTaBY
YYacCTBYIOIMX B PEAKIUU
BEILIECTB, 110 TEIJIOBOMY

- YCTHBIN 01poc;
-TeMaTU4YECKUN
JTUKTAHT
(xuMugecKuit);

- IpaKTU4ecKast
pabora;



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

3 dexTy, Mo H3MEHEHHUIO
CTEIICHEN OKUCIICHUS
XUMHYECKUX JIEMEHTOB);
- XapaKTepru30BaTh
(ommmchIBaTh) 0OIIHE U
cnernupuIecKue
XUMHYECKHE CBOWCTBA
MIPOCTHIX U CIOKHBIX
BEIIICCTB, IOATBEPKIast
OIMCAaHUE TTPUMEPaAMH
MOJICKYJISIPHBIX M HOHHBIX
YpaBHEHUI
COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIuii;
-COOI01aTh TIpaBUiIa
TI0JIb30BAHUS XUMUYICCKOM
MOCYZA01 U TaOOpPaTOpPHBIM
o0opy0BaHNEM, a TAaKXKe
npaBuiia oOparieHus ¢
BEIIECTBAMH B
COOTBETCTBUH C
WHCTPYKIHUSMU 110
BBITIOJTHEHUTO
71a00paTOPHBIX XUMHYECKUX
OITBITOB IT0 TIOJTYYCHHIO U
coOupaHuIo ra3000pa3HbIX
BEIIECTB (aMMHAKa U
YTIIEKHUCIIOTO Ta3a);

2.4

OO6m1ast XxapakTeprucTrUKa
XUMHUYECKHUX 371eMEHTOB [V A-

bubmmoreka [JOK
https://m.edsoo.ru/7

- KJ1accupUIUpoBaTh
XUMHNYCCKUC DJICMCHTHI,

- YCTHBIU OMPOC;
- penieHne Y4eOHbIX 1



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

rpyMMnbl. YTJIEPOJ U KPEMHUI

1 NX COCAUHCHUS

f41a636

HEOpraHN4eCcKue BellecTBa,
XUMHUYECKHE peakiuu (1o
YHCIly U COCTABY
YUYacCTBYIOIIMX B PEAKIINH
BELIECTB, 10 TEMJIOBOMY
3 dexTy, Mo H3MEHEHHUIO
CTEIEHEH OKUCIIEHUS
XUMHUYECKHX JJIEMEHTOB);
- XapaKTepu3oBaTh
(omuceiBath) o0IIME U
crierduyecKre
XUMHUYECKHE CBOMCTBA
IIPOCTHIX U CJIOXKHBIX
BEILIECTB, MOATBEPXKIast
ONMCaHNEe IPUMEpaMHu
MOJIEKYJISIPHBIX ¥ HOHHBIX
YPaBHEHUU
COOTBETCTBYIOIIUX
XUMHUYECKHX peaKInii;

HPaKTHKO-
OPUCHTUPOBAHHBIX
3ajay;

- KOHTPOJIbHAS
pabora;

Hroro no pazneny 25

Paznen 3. MeTaibl 4 UX COeIMHEHUS
- XapaKTepru30BaTh - YCTHBIH 0npoc;
(ommmchIBaThH) 0OIIHE U -TeMaTU4YECKU
cnerupuIecKue JIUKTaHT

bubmuoreka [JOK . .
. XUMHUYECKHE CBOMCTBA (xumuueckuil);
3.1 OO0mre CBOMCTBA METAJIIOB 4 https://m.edsoo.ru/7

MTPOCTBIX U CIIOKHBIX - JIOKJIaJ;

412636

BEILECTB, IOATBEPXKAAL
OIMCaHue IPUMEPAMHU
MOJIEKYJISIPHBIX U HOHHBIX



https://m.edsoo.ru/7f41a636
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ypaBHEHUI
COOTBETCTBYIOIINX
XUMHUYECKUX PEeaKIuil;

3.2

Baxkneinne MeTauIbl U UX
COCIUMHCHUA

16

bubmuoreka [IOK
https://m.edsoo.ru/7
f41a636

- co0JrO/1aTh TIpaBUIIA
MOJIb30BaHUS XUMHUYECKON
MOCY10i 1 1TaOOPaTOPHBIM
00opyIoBaHUEM, & TAKIKE
npaBuiIa oOpameHus ¢
BEILIECTBAMH B
COOTBETCTBUH C
WHCTPYKIHUSMH I10
BBITIOJIHCHUIO
71a00PaTOPHBIX XUMHUYECKUX
OIIBITOB TIO TIOJYYCHHUIO U
coOupaHuIo ra3000pa3HbIX
BEIIEeCTB (aMMHUaKa u
YTIIEKUCIIOro rasa);

- YCTHBIN OMPOC;
-KOHTpOJIbHAs paboTa;
- IpaKTUYeCKas
pabora;

Hroro no pazaeny

20

Pasznen 4. XuMus u okpy:kammas cpeaa

4.1

BemecrBa n marepuaisl B
KU3HU YE€JI0BEKa

bubmuoreka [JOK
https://m.edsoo.ru/7
f41a636

- IPUMEHSTh OCHOBHBIE
OTEPALIMH MBICIIUTENILHON
NeATeIIbHOCTH — aHaJIN3 1
CUHTE3, CPaBHEHHUE,
00001IEeHHE,
CHUCTEMaTH3aIHIo,
BBIABJICHUC ITPUYHMHHO-
CIIEICTBEHHBIX CBI3EU — I
WU3y4YEHUS CBOMCTB BEILIECTB

- YCTHBIN OIIPOC;
-pedepar;
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1 XUMHYECKUX pCaKHHﬁ,
€CTCCTBECHHO-HAY4YHBIC
METOAbI ITO3HAHU S

Hroro no pazaeny

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41a636

- IPUMEHSTh OCHOBHBIE
onepauuy MbICIUTEIBHON
JIeSITENLHOCTH — aHAJIU3 B
CHUHTE3, CPAaBHEHUE,
0000111eHHE,
CHCTEMAaTH3alIHIO,
BBISBJICHUE TPUYUHHO-
CIIEICTBEHHBIX CBSI3E€H — IS
W3y4YEHUsl CBOWCTB BEILIECTB
U XMMHYECKHUX PEAKIUH,
€CTECTBEHHO-HAYYHbIE
METO/bI ITO3HAHMS —
HalI0/IeHne, U3MEpEHHE,
MO/IETTUPOBAHUE,
JKCHEPUMEHT

- YCTHBIN O1IpOC;
- TEMATHYECKUI
JTUKTAHT
(XUMHUYECKUTA).

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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I'PadukKk KOHTPOJUBHBIX MEPONPUATHUH

Hpunoxenune. 1.

no yudeOHOMY mpeaMery «__ XHMHUS_ »

1 ueTBepTH 2 4eTBepTh 3 4eTBepTh 4 yeTBepTh roft
MepHoz
MPOBEACHUS
OLICHOYHOI
TIPOLIE Y PbI CEeHTI0pb OKTSIOpb HOSIOPB Jexadpb saHBaph | (QeBpaib MapT anpenb Maii UTOI
HeZenm HEJeIH HeJen HeJen HEJenn |  Helenu HEJIeTH HEJIeIH HEJen 0
COHBIN
mpeer | e |12 5[5 0| 7[o| o) B 51153 2 3 2B 14 % {112
m m 3 m m
Cpennee o011ee 00pa3oBaHue
Xumust 8 1 0 1 1 ] 3
Xumust 9 1 0 1 ] 3




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumusi, 7 xnacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Xumus. 8 kimacc. Yueonuk (aBropsr O. C. I'abpuensa, U. I'. Octpoymos,
C.A. Cnankos).

2. «Xumus». Paboune nporpammel. [Ipeamernas munus yaueOnukon O.C.
["abpuensna, U. I'. Octpoymosa,

C.A. Cnaaxosa. 8-9 kiaccel: yue6. mocodue st 0011eo0pa3zoBaTeIbHBIX
opraHu3zaiuii: 0a30BbId YPOBEHD /

O.C. TI'abpuemnsn, C.A. Cnankos 3. Pabouas Tetpans. 8 kimacce (aBTopsr O. C.
I"abpuensn, C. A. Cnaakos).

4. Terpaap nist 1a0OPATOPHBIX OIBITOB U MIPAKTUYECKUX PabOT. 8 Kiacc
(aBTopwr O. C. I'abpuensn, U. B.

AKCEHOBA).

5. IIpoBepounbie 1 KOHTPOJIbHBIC paboTH. 8 Kiacc (aBTopsl O. C. ['abpuenss,
. B. Tpury6uak).

6. Xumus B TecTax, 3aj1auax 1 yrnpaxsenusx. 8 kiacc (aBropsi O. C.

["abpuensn, 1. B. Tpury6uax).



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET

http://www.chemnet.ru I'azera «Xumus» U caldT s yaurens «51 uay Ha

YPOK XUMUI)

http://him.1september.ru Exunas xomtekmust LIOP: I[IpeaMeTHas KOJUIEKIHS

«XUAMHAD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE

AKCIIEPUMEHTHI: XUMHUSI.
Komnekmus Poccuiickoro o61eo0pa3oBaTeibHOTO MOpTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoit

http://www.alhimik.ru  Bcepoccuiickast oTuMITHa A ITKOJILHAKOB TI0 XUMHUHU

http://www.chemistry.ru Jluctanimontas oJMMITHAIa 110 XUMUU:

TEJIEKOMMYHUKAIIMOHHBIH
00pa3oBaTeNbHbII TPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucranimosnHbe

IBPUCTHUYCCKHC OJIMMIINAABI I10
XUMHUHN

http://www.eidos.ru/olymp/chemistry 3anumareibHasg XUMUS

http://www.104.webstolica.ru  Knaccuduxanms XuMU4eCKUX peakiuii

http://classchem.narod.ru KouTpen — Xumus asst Bcex: yaeOHO-



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www.alhimik.ru/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.eidos.ru/olymp/chemistry
http://www.104.webstolica.ru/
http://classchem.narod.ru/

MH(GOPMALIMOHHBIN CalT

http://www.nanometer.ru  OHJIaifH-CIIPAaBOYHUK XMMHYCCKHX 3JICMECHTOB

WebElements

http://webelements.narod.ru IMomynspras OuOIMOTEKa XUMUYECKUX

3JICMCHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net : yaeGHbIe 1 cipaBOYHBIE MaTEPUAITBI

I10 XUMHH

http://www.alhimikov.Net  Caiit Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Caiit «BupTyaiibHas XUMHUYECKas IIKOJIA»

http://maratakm.narod.ru Cait «Mup XuMun»

http://chemistry.narod.ru  XuMuK.py: caiiT 0 xumun

http://www.chemport.ru Xumungeckwuii cepsep HimHelp.ru: yueonsie u

CIIpaBOYHBIC MaTCpHAJIbI

http://www.himhelp.ru  Xumus: Matepuainst « Bukuneaum» — cBOOOHO#M

OHIOUKJIOIIC AN

http://ru.wikipedia.org/wiki/ Xumust Xumust 1)1 BCeX: WLTIOCTPUPOBAHHBIC

MaTepHralbl o OOIIEH,

OpraHMYECKOM U HeopraHudeckor xumuu http://school-sector.relarn.ru/nsm
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