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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHHUSA U C YYETOM KOHIICTIIMU IPENOJaBaHus YIeOHOTO MpeaMera
«XuMus» B 00pa3oBaTesIbHbIX opranu3anusx Poccuiickoit @exneparui.

[Iporpamma mo XuMuu [a€T TpPEACTAaBICHHE O IIENsAX, OOIIeH crparermu OOydeHus,
BOCIIMTAaHUS W pa3BUTHS OOYJAIONUXCS CPEACTBAMHU Y4EOHOTO TpeIMeTa, YCTaHaBIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJICP)KAHUS, PEKOMEHIYEeMYI0 TIIOCIe0BATEeIHHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXxcs, ONpeaessieT BO3MOKHOCTH TpeaMeTa st
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHU K pe3yabTaTaM 00ydeHUS XUMUN
Ha YypPOBHE IeJeid W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITENbHOCTH 00Y4JaroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUE XUMUH CIY)KHT OCHOBOW [T (POPMHUPOBAHUS MHUPOBO33PEHUS 00YJAIOIIETOCS, €ro
MIPEJCTAaBICHUI O MaTEPUAIEHOM EHMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIESCTB B IMPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMYMBOIO Ppa3BUTUS 4YEJIOBEUECTBA — CBIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, TIPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI TUYHOCTH, €€ 0011eH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJaJ B (PJOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0OydaroLuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEJIbHOM  y4eOHON  JESITENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
Ipo(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHEUU(UKON HAaydyHOrO MBIIUIEHUS, 3aK/IaJbIBa€T OCHOBBI IIEJIOCTHOIO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH TPaMOTHOCTH O0yJaroLUXCs;

cnocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOH BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOYy4EHHUU XMMHUU 00ECHeyuBaroTCs creuu(uKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM sIBISETCS MeJarornyeckd aJanTHPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMHUU Ha ONpPEIEIEHHOM JTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NEPBOHAYATIBHBIX MOHATHH XHUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydeHuro. ConepkaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO HPHUHIUILY IOCIEAOBATEILHOIO Pa3BUTHUS 3HAHMM Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona /J[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMSI O CTPOEHUH aToMa U XMMUYECKOMU CBSI3H;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX MU
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCSI IIOCJIEIOBATEIBHO OT OJIHOTO YPOBHS K JIPYrOMY,
BBIMIONTHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHSI W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYYEHUs U3y4aeMbIX BEILECTB.

OcBoeHHe MporpamMMbl IO XHMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBJAIOIIEH HAYYHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuiit Mupy», «buonorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHrr XUMMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — BaKHEHIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHbIM METOJaM MO3HaHUs MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GbopMHUpOBAaHMM ¥ pPa3BUTUU I[O3HABATEIbHBIX YMEHUH M UX HIPUMEHEHMH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITeTbHOCTH, OCBOCHUU MPaBUJl 0€301aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUCHUE
pUOOpeNH TaKue 1eiu, Kak:

— (popMHpOBaHUE MHTEIUIEKTYalbHO PAa3BUTON JIMUYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY THPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHHsS Ha CHCTEMaTH4ecKoe MpuoOIeHre OoOydJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHON  NIEATENIBHOCTH,  HAy4YHBIM  METOJaM  [O3HaHUS,
(bopMUPYIOLTUM MOTHUBALIMIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH;

— ofecrnieueHue YCIOBHM, CHOCOOCTBYIOHNIMX NPUOOPETEHUIO OOYYAIOMIMMUCS OIbITa
pazHooOpa3HOM AeATeIbHOCTH, MO3HAHUSA M CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHI[Hi1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
quclie YMEHUI OOBSICHATH M OLICHUBATDH SIBICHUS OKPYXKAIOIIETO MHUpPA, UCIOJB3YS 3HAHUS U
OTBIT, TMOJYYEHHBIE MPU H3IYYCHUH XUMHUHU, MPUMEHATh HMX TMpPU pPELICHUH MpoOieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4arOmUXCsl TyMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHHS LIEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKH SKOJIOTMYECKH LIE1eCO00pa3HOr0 MOBEICHHS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IIEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HalIPaBJIEHHOCTH JAajJbHEUIIero 00ydeHH s,

OO11ee 4nciio 4acoB, OTBEACHHBIX IS M3YYEHHs] XUMUHU Ha YPOBHE OCHOBHOTIO OOIIETO
obpa3oBaHus, coctaBiseT 136 yacoB: B § kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
gacoB (2 yaca B HEJIENIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HaykK. leina u
BemecTBa. Pu3znueckre CBOWCTBAa BEHIECTB. ArperarHoe cocrosiuue BemecTB. [lonsitue o
METO/1aX IMO3HAHUS B XUMHH. YHCThIC BemecTBa U cMech. CrocoObl pa3esieHusl CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE »dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTeie U cnoXKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENIbHAS aTOMHAas Macca. OTHOCUTEIbHAS MOJICKYJIsSIpHAst
Macca. MaccoBas J0JISI XMMHYECKOT'0 DJIEMSHTA B COCIUHCHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumMoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelIecTBa. Pacy€Tsl Mo hopMyliaM XUMHYECKUX COECTMHEHUM.

@uU3NYECKME W XUMHUYECKUE SIBJICHUA. XUMHUYECKas peakuus M €€ MpPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUS, 3aMeIeHsI, OOMEHa).

Xumuueckuii IKCnepuUMeHm:

3HAKOMCTBO C XHMHUYECKOW TMOCYJ0H, MpaBwiIaMu pabOThl B JIAOOPATOPUU U TpHEMaMHU
oOpareHuss ¢ J1abopaTopHbIM OO0OpPYIOBAaHHMEM, M3yUYE€HHWE W ONMUCAaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NUYECKUX (TTAaBIICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTICHHE W KOHICHCAIMs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOH) SIBICHUM, HaOIIOACHIE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUS XHMMHUUYECKMX peakmuil (pa3jokeHWe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOPUIIOM Oapusi, paznoxeHue runpokcuaa meau (I11) npu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu memu (II), m3ydenme crocoGoB
paszeneHuss CMecei: ¢ TOMOIIbI0 MarHuTa, (PUIbTPOBAaHWE, BHINAPUBAHWE, IUCTHIUIAIINSL,
xpoMarorpadusi, TPOBEACHHE OYHUCTKH TOBAPEHHOM COJIM, HAONIOJACHHWE W  OINHCAHHUE
pe3yJAbTaTOB MPOBEIACHUS OMNbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3/IaHHUE
MOJIENIe MOJIEKYIT (II1apOCTEePKHEBBIX).

BaxuHeiinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB

Bo3agyx — cmech razos. CocrtaB Bozayxa. Kuciaopon — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxosxnenue kucioposa B nmpupoje, pu3ndeckue 1 XMMHUECKHE CBOMCTBA (PEaKIMK TOPEHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMy4YeHHUS KHUCIOpoJa B Jaboparopud U
npoMeleHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoauduKanus
KHUCJIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKONH peakIuH, TEPMOXUMHUYECKHWE YpaBHEHHS, 5K30- U
SHAOTEPMHUUYECKHE peaKkuu. TOMIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(bu3nuecKkrue u XMMUYECKUE CBOMCTBA, TPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTsl u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoMcTBa BoAbl. Bonma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBas 10Jisi BEIIECTBA B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJIHBIX BojA. OXpaHa M OYHMCTKA
IIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdeckux coeauHennid. Oxcunabl. Knaccudukanus OKCHIOB:
cojsieoOpa3ymomie (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
oKkcu0B. PU3NUecKUe U XMMHUECKHUE CBOMCTBa OKcuI0B. [loyuenue okcuios.

OcnoBanms. Kiaccudukanus oOCHOBaHWM: MIETOYM M HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBanmii. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugpukanus kucinor. Homenknatypa kuciaor. @u3nyuecKkiue ¥ XUMHUECKUE
cBoiicTBa KUCHOT. P akruBHoct MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®dusznueckue U XxumMudeckue coiictBa cojeil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIepKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HaOIIOJEHHE B3aMMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB U OINHUCaHUE HMX CBOMCTB, MOJy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
M3y4eHue CBOWCTB BOJOpojaa (TopeHue), B3aumojeicTBue Bojopoda ¢ okcugom memu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Momb, uccnenoBaHne OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHONH PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTa/ylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIEeN0BaHHe OOpa3lOB HEOPraHMYECKHX BEIECTB PAa3JIMYHBIX KJIACCOB,
HaOI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETaJlIaMH,
peakuuii HeWTpanu3aluM, I[OJYy4eHHE HEpPAaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. U.
MenpgesieeBa. CtpoeHne aToMOB. XMMH4YeCKas cBA3b. OKHUCIHUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMKA XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAOTeHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuognueckuii 3akoH. Ilepuoguueckas cucrema xumuuyeckux osaementoB JI. WM.
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leprogundeckoid CUCTEMBI
xumuyeckux aemeHToB JI. M. Menneneesa. llepuonsr u rpymmel. Dusnyeckuii CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI 2JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snuep. M3orombsl. Onextponsl. CrpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUUECKUX 3IeMEeHTOB [leproanueckoil cucTeMbl
J. WN. MengeneeBa. XapaKTE€pUCTUKa XHMHYECKOTO DJEMEHTa II0 €ro IOJIO)KEHHIO B
ITepnoanueckoii cucreme /. M. Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XUMUYECKHX NIEMEHTOB, METAITINYECKUX U
HEMETAININYECKUX CBOMCTB 10 TpynaM 1 Mepuoiam.

3nauenue Ilepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTHA HayKu U npakTuku. J[. . MenneneeB — yd€HbIN U IpaKJaHUH.



XuMugeckas CBSI3b. KoBanentHas (momsipHast u HETIOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. MloHHast CBS3b.

Crenenb  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchb
OKHUCJICHUS U BOCCTAHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YCeHHE OOpa3IOB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLUi (TOpEHUE, PEaKIIUU Pa3I0oKeHHs, COCTMHEHNS).

Meoswcnpeomemmoie ceasu

Peanm3arust MeXIpPEMETHBIX CBS3CH MPU U3Y4ECHUU XUMHH B § KJIacce OCYIIECTBISETCS
gepe3 WCIOJb30BaHUE KaK OOIUX €CTeCTBEHHO--HAYYHBIX TOHSATHA, TaK H IOHSATHH,
SIBJISTFOIIIUXCSI CHCTEMHBIMHE JUTSI OTACIBHBIX TPEMETOB €CTECTBEHHO--HAYIHOTO ITHKIIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHaluM3,  CHUHTE3,  KiIaccuukanus,  MEePUOJUYHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

dusnka: Marepus, aToM, OJJIGKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O00BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUEC BEIUYHMHBI, SIUHHIBI H3MEPEHHUS, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocuntes, nprxanue, ouocdepa.

l'eorpadus: atmocdepa, ruapochepa, MuHepanabl, TOpHbIE MOPOJbI, TMOJE3HBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB J[. .
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUUM CBOMCTB XUMHUUYECKUX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 1JIeMeHTOB B [lepuoanyeckoii cucteMe U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIMA KPUCTAUIMYECKOM PEmETKH W BHUJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMUYECKUX pPEakUil MO pa3IMYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKUE PEAKIINH, TEPMOXHUMHYECKHUE YPAaBHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanu3e. [loHsATHE O XUMHYEeCKOM paBHOBecHU. DakTOphl, BIHUAOIIME HA CKOPOCTh
XMUMHUYECKOHN PEeaKINH U TOJIOKEHNE XUMUIECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBieHHE YpaBHEHHH OKHCIHUTEIHHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a IIEKTPOHHOTO OanaHca.

Teopust dMEKTPOTUTUUECKON NUCCONMALINU. DIEKTPOJIUTHI U HEINEKTPOIHUTHI. KaTHoHBI,
aHUOHBI. MeXaHM3M JHCCOIMAllMM BEIIECTB C pPAa3IHYHBIMH BHJAMU XUMUYECKOW CBS3H.
Crenens auccormanuy. CUIBHBIC U CIa0bIE AIEKTPOJIUTHI.



Peakuuu moHHOro ooMeHa. YciaoBHUS NMPOTEKaHUs PEaKLMi MOHHOTO OOMEHa, IOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEW B CBETE
MPEJICTaBICHU 00 SJICKTPOIUTHYECKON mucconuanui. KadecTBEeHHbIE pEakIMu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIECH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
HCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3JACHCTBUS pa3IMYHBIX
(baxTOpOB, HCCIEAOBAHUE 3JICKTPOIPOBOAHOCTH PACTBOPOB BEIECTB, MPOLECCA TUCCOIHALNU
KHUCJIOT, IeJIo4Yell M cojiell (BO3MOKHO MCIIOJIb30BaHME BHUJEO MAaTepUasoB), IMPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX MNpPU3HAKU MPOTEKAHUS peaklMil MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJEJIEHWE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIMX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakluuu pas3lokKeHHs, COEAMHEHHUS),
pacrno3HaBaHUE€ HEOPraHWYECKHX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMIl Ha HOHBI,
pelIeHre SKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTajuibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHkKa TrajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (U3MUECKHUEe CBOMCTBA MPOCTHIX BELIECTB — TrajOrEHOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEWCTBHE C MeTajulaMd, HeMeTalslaMu,
menoyamu).  Xjopoogopon. ConsHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMmeHenue. JleificTBre xjopa 1 XJIOpOBOJOPO/a Ha OPraHU3M 4YesioBeKa. BakHelme Xiaopuiast
U UX HaXO0XICHHE B IIPUPOJIE.

O6mrass xapaktepuctuka 3neMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (u3MuecKue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOPOJIa M Cepbl. AJUIOTPOTIHBICE MOAU(PUKAIIMKA KUCJIOPOJa M cepbl. XMMHYECKHE CBOMCTBA
cepol. CepoBoaopoj, cTpoeHue, (U3MYECKHe M XUMHUYeCKHe cBOMcTBa. OKCHIBI CEphl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, pU3NYECKHEe M XMMHUYECKHE CBOMCTBa
(oOmme kak MpencTaBUTENs Kiacca KUCIOT M creuudpudeckue). XHUMHUYECKHE PEaKLUH,
JeKalle B OCHOBE IPOMBIIUIEHHOIO CIIOCO0a MOIydeHUs CepHOM KucioTsl. [IpuMeHenue
cepHO kucioThl. CoM CepHOM KMCIOThI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHYECKOE 3arps3HEHUE OKPYXKaloLIeH Cpelsl
COEJJMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEHM OKHCICHUSA. A30T, pacupocTpaHeHue B Hpupojae, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUYECKUe
CBOICTBA, NMoslyueHue U npuMeHnenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (00LIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. XUMHU4ecKoe 3arpsi3HeHHEe OKpYyXKarolleld cpebl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
JOX/M, 3arps3HeHHe BO3ayXa, MOuYBbl U BOAOEMOB). Pochop, amaoTponHble MoAUDUKALUU
dochopa, puznyeckne u xumuueckue cpoiictBa. Oxcun docdopa (V) n dpocdopnas xucnora,
¢u3nyeckue M XMMHUYECKHE CBOiIcTBa, mosyueHue. VcmosiszoBanue ¢ocdaTtoB B KadecTBe
MUHEPAIbHBIX YI0OpEHHH.

OOmast xapakrepucthka 53JeMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHH OKHCICHUS. YTIIEepo, alUIOTPONHbIE MOIU(PHUKALINY, pACIPOCTPaHEHHE B
npupoje, punuecKkue U XuMudeckue cBoiictsa. Ancop6uus. KpyroBoport yriepoaa B mpupose.



Oxcuppl yraepoaa, ux GU3NYECKUE U XUMUYECKHE CBOWCTBA, JCWCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIydeHHE U MPUMEHEHHEe. DKOJIOTHYEeCKHUEe MpoOIeMbl, CBs3aHHbIE ¢ OkcuaoM yriepoaa (IV),
TUIOTEe3a TJI00ATLHOTO TIOTEIUICHUS KIIMMaTa, MapHUKOBBIA 3D PEeKT. YToibHAsS KUCIOTa U €6
col, UX (pU3MYEeCKHe W XUMHUYECKHE CBOWMCTBA, IMOJyueHUE W TpHMeHEeHHe. KadecTBeHHAs
peakuus Ha  KapOoHar-noHbl. Mcmomb3oBanume  kapOOHaToB B OBITY, MEAMIHUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO0351CTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEIMHEHUSX Yriepoja
(MeraH, 9TaH, OSTWUJICH, AallETWJIEH, 3TaHOJ, IJIMIEPUH, YyKcycHass Kkuciota). Ilpuponnsie
WCTOYHUKH YTIIEBOAOPOJOB (Yrojib, MPHPOJHBEIA Ta3, HEPTh), MPOAYKTHl HX IEpPepadOTKH
(6eH3uH), UX POJIb B OBITY ¥ IPOMBINIIICHHOCTH. [IOHATHE 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJIY4YeHHE U MPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmue mpexacraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBO# kucnote. CHIIMKATHI, UX UCIOJIb30BAaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelime
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MMacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B MIOBCEAHEBHON YKU3HU.

Xumuueckuil IKcnepumenm:

n3y4yeHue oOpa3IOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPHUI-HOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTCKAHWMS, OIBITHI,
oTpaxawIue (Pu3nYecKne U XUMHUYECKHE CBONCTBA TAJIOTC€HOB M MX COCIMHEHUHN (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAJIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPHAOB (TaJOreHHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMH (BO3MOXXHO HCHOJIb30BaHHE
BHJICOMATepHasoB), HAOMIOJEHHE TMpollecca OOyrJauWBaHHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3YYCHUE XUMHUYECKUX CBOWCTB pa30aBICHHOM CEpHOMN
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOU peakuuHu Ha cynb(aT-uoH W HaONoJeHue MpHu3HakKa eé
MPOTEKAaHUsI, O3HAKOMJIEHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHAIOB), 00pa3amMu a30THBIX U (GOCHOPHBIX YI0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M HU3YYEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHCIOTHI C MeAbI0 (BO3MOXHO
WCI0JIb30BAHME BHJICOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUIMYECKUX PEIIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TMPOIECCOM aAcopOlMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOrasa, MojydyeHue, cOOupaHue, paclo3HaBaHue
U U3yYeHHE CBOMCTB YTJIEKHCIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMii Ha KapOoHAT U
CIJIMKAT-UOHBl W W3Y4YEeHHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C MPOIyKIIHeH
CHJIMKATHON TMPOMBINIJICHHOCTH, PEHICHHE SKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Baxknelinue
HEMETAJLTBl U UX COCTUHEHUSD).

MeTtanjibl M UX COeTMHEHHS

OOmiasi xapakTepuCTUKa XHMHUYECKHUX DJEMEHTOB — METaNIOB Ha OCHOBaHHHM HX
nonoxkenus B [lepuoanueckoit cucteme xumuyeckux snemeHToB J[. . MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeramioB. MeTamnudeckas CBSI3b M MeTalsIMdyeckas KpHUCTaJUTHUecKas
pemérka. DIEeKTPOXUMHYECKH psl HamnpshkeHuid MerauioB. Dusnueckue W XUMHUYECKUE
cBoiicTBa MeTaioB. O0mue crnocoObl MoxydeHus MeTaioB. [IoHATHE O KOPPO3WU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YYT'YH, TIOPATIOMUHIHN, OpOH3a) U
WX MPUMEHEHHE B OBITY U MIPOMBIIILIIEHHOCTH.

[lenounble MeTaIbL: TIOJIOkKEHUE B [leproanueckoi cucteMe XMMUYECKUX 3JIeMeHTOB /1.
W. MenneneeBa, CTpOCHHE WX aTOMOB, HaxOXJeHHE B mpupoie. Ouznyueckue U XUMUUYECKUE



CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUIPOKCUbI HATpUs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJUIOB U UX COCTUHECHHUIA.

[[lenoyHO3eMeENbHBIE METAJUIBI MarHui M KajbLui: IojoxeHue B Ilepuomnueckoi
cucreMe xumuyeckux siaeMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MAarHus M KanbUus. BaxHelne coeauHEHUs
KanpLus (OKCHUJL, THAPOKCU, coyin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHM: nosiokeHue B Ilepumonnueckonl cucreMe XUMUYECKHX 3jeMeHToB [ M.
MemnpeneeBa, CTpOCHHE aTOMa, HaxoJeHue B mpupoje. Ousnyueckue U XMMUUECKHE CBOWMCTBA
aTIOMUHUSL. AMQOTEpPHBIE CBOMCTBA OKCUA M TUIPOKCUIA ATTFOMUHUSL.

Kenezo: mnosoxenue B Ilepuoanueckoin cucreme xumuyeckux snementos [l .
MemnpeneeBa, CTpOCHHE aTOMa, HaxoJeHue B mpupoje. dusnyueckue u XMMUUECKHE CBOMCTBA
xene3a. Oxcupnpl, ruapokcunsl U conu skenesa (II) m xemeza (III), ux cocras, cBoiicTBa u
MIOJTy4YECHHUE.

Xumuueckuit IKCnepumenm:

03HAaKOMJIEHHE C O0Opa3laMd METaUIOB M CIUIABOB, HUX (DU3UYECKUMHU CBOWCTBaMH,
M3y4eHUE Pe3ylIbTaTOB KOPPO3UU METAIJIOB (BO3MOYKHO HCIOJB30BAaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHA KAJIBIUS W HATPHUS C BOJAOW (BO3MOXKHO MCIOJIb30BAHUE
BHJICOMATE€pPHAJIOB), HCCJICIOBAHHE CBOWCTB KECTKOW BOJBI, MpoOIleccCa TOPECHHs Keje3a B
KHCIIOpoJie  (BO3MOXHO  HWCIIOJB30BAaHWE  BHUICOMATEPHAIIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi HAa WOHBI: MarHHSs, KaJbIUs, alOMUHUS, ITMHKA, kene3a (1) u xenesza
(IIT), menu (II), HaGmroeHue W omMHMCAaHME MPOIIECCOB OKpAIllMBaHUS MJIaMEHU MOHAMU HaTpus,
KaJusl U KanblMs (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEpUaloOB), UCCIe0BaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMMHUS U THIPOKCUA LINHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMme «BakHelne MeTalyIbl U UX COETUHEHUSD.

XuMHSA U OKPYKAaKIIas cpena

BemectBa n maTtepuainsl B MOBCEIHEBHOW JKU3HU YelIOBEKa. be3onmacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuil B ObITy. IlepBas momMoImib Npu XHMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpebl (MpeaeabHas TOMyCTUMas KOHIIEHTpaIus
Bemects, najiee — [1JIK). Poias Xxumun B perieHnn 3KOJIOTHYECKUX TPOOIeM.

Xumuueckuii IKCnepumenm:

M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIOB, IOJIMMEPHbIE MaTEpUaJbl).

Mesrcnpeomemmnuie ceasu

Peanuzanus MexnpeaMETHbIX CBA3EH NPHU MU3yYEHUH XMMHUU B 9 Kilacce OCYILECTBIISIETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U TOHSATHH,
SIBJISIFOLLMXCS] CACTEMHBIMH JJIs1 OTACJIbHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHSTHUS: HaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHalM3,  CHUHTe3,  Kilaccupukalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPHUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE, MaPHUKOBBIN dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHUJ, W30TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJa, DJJIEKTPUYECKUM 3apsll, NPOBOJHUKH, MOJIYIPOBOJHUKH,
TUDIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAIIMUECKas pEHIETKa, CIUIaBbl, (U3MUECKUE BEIHYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE€3/1b1, COHIIE.

buonorusi: Qotocunres, npixanue, Owmochepa, dKocucTeMa, MUHEpaJbHBIE YAOOpEHUs,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MMTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, rumpochepa, MuHEpandbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS IPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsSI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOU JCSITEITLHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATBIMA B OOIIECTBE MPaBWJIAMA U HOPMaMH IMOBEACHUS U
CIIOCOOCTBYIOT TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COMATTU3AINHN 00yIaFOIIIXCS.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMPEHHUE OIbITA JCSITEILHOCTH Ha €
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAYIHOMY
HACJICJIUIO, TIOHMMAHHS 3HAYCHUS XWUMHYCCKOH HAyKH B KH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POpPMAITUCH O TMEePEAOBBIX JOCTHKCHHUSIX W OTKPBITHIX
MHPOBOW M OTEUECTBEHHOW XWMHUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSAX 00 YCTpOHCTBE
MUpa 1 o0LIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MPEJICTaBJICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO TI0JIE3HOH,
yueOHO-HCCIIeI0BAaTEIbCKOM, TBOPYECKOM M JAPYrUX BHUIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHOU JIESTEIILHOCTH MPU BHIMOJIHEHUH YueOHBIX, TO3HABATENIbHBIX 3a/a4,
BBITIOJIHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHMM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAaHHUIO ¥ B3aMMOTIOMOIIM B Mpoliecce 3TOM y4eOHOM AesaTeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IOBEJEHUE U TOCTYIKM CBOMX TOBApUINEH C MO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHUS MTOCIECTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOIO TO3HAHMSA:

MHPOBO33PEHUYECKUE  MPEJCTaBICHHUS O  BEIIECTBE W  XUMHUYECKONW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOIIME OCHOBY JUIS
MOHUMAHMUS  CYNIHOCTH HAyYHOW KapTHHBI MHpa, [peJAcTaBieHHss 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3aMMOCBA3SIX YEIOBEKa C MPUPOJHON Cpesoid, 0 posu
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABaTEIbHBIE MOTHBBI, HANpaBJICHHbIE HA TMOJYYEHHE HOBBIX 3HAHUU MO XUMHH,
HeoOXomuMble 71 OOBACHEHUs HaONIOIaeMBbIX TMPOIECCOB U SBJICHMI, IMO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYIIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JUTEpPATYpOHd, MOCTYMHBIMU TEXHUYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYEHHI0 M TO3HAHHIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIBCKON NEATENLHOCTH, K OCO3HAHHOMY BBIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHsI B JajbHEHIIEM;

4) dopMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHME IICHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 3JI0pPOBBbI 00pa3 >KW3HM, OCO3HAHHME TOCIEACTBHA M HEMPHUITHE BPETHBIX
MpUBBIUEK (YHOTPEONECHUSI aJIKOTOJsl, HAPKOTHKOB, KypEHHUs), HEOOXOJUMOCTH COOIIOACHUS



mpaBwI 0€30MacCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMU B OBITY M peabHOUI
KU3HU;

5) TpyA0BOr0 BOCIMTAHMS:

HMHTEPEC K MPAKTHIECKOMY U3YUEHUIO MPOPECCH U TPyAa Pa3InIHOrO POja, YBAXKCHHE K
Tpylly W pe3yidbTaraM TPYIOBOH IEATEILHOCTH, B TOM YHCIE€ HAa OCHOBE MPUMECHEHHS
MpeAMETHBIX 3HAHWW TI0O XWMHH, OCO3HAHHBIM BBHIOOP WHAMBUIYAJIbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl € y4ETOM JMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIEHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHHU, TOTOBHOCTh a/IalITUPOBATHCS B TIPO(HECCHOHAIILHOM CpeJie;

6) PK0JIOrN4e€CKOro BOCIIUTAHHUSA:

AKOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJEC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAaHWE IEHHOCTH 3JI0POBOrO0 M Oe30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEJCHUS MpU pabOTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIHX, YTPOKAIOIIUX 3JJ0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHHS, TMOJIydaeMble TPU H3YYEHUW XUMHH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPEOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MMOCPEJCTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOM, KOMMYHUKATUBHOM M COLUAJIEHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeiMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMUI, TUNOTe3a, GakT, CUCTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaMeTOB (GOPMUPOBATH MIPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yYHUBEpCalbHble ydeOHbIE NEHCTBUS (II0O3HABAaTEIbHBIE,
KOMMYHHUKATHBHBIC, PEryISTUBHBIC), KOTOPbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICT XMUMHYECKUX TMOHATHH  (BBIAEISATH HX XapaKTEepHbIE MPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIOIb30BATh MOHATHUS AJS1 OOBSICHEHUS
OTIENbHBIX (PAKTOB U SBJICHUI, BBIOMPATh OCHOBAHUS M KPUTEPUU s KiacCU(UKALUU
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIE, 1€yKTUBHbIC,
10 aHAJIOTUH ), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yMEHHE MPUMEHATH B Mpoliecce MO3HAHUS MOHATHS (MPEAMETHbIE U MeTamlpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPeoOpa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUIN 3HAK (CHUMBOJ DJIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pEeHIeHHHd YydeOHOo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIHi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B U3y4aE€MBbIX MPOLECCAX U SIBICHUSIX.

ba3zoBble nccienoBare/bcKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynbTar, (GopMyIHpoBaTh OOOOMICHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIIATH OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HHYOPMAIHIO PAa3TMYHBIX BUIOB
1 (OpM NIpeCTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJICp)KaHWs, CIIPaBOYHBIE TMOcoOMs, pecypchl VHTepHeTa), KPUTHYECKH
OIICHUBATh MTPOTHBOPEUNBYIO M HEJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE IPUMEHSTh PAa3IMYHBIE METOIBI U 3aIPOCHI TIPH TIOUCKE U 0TOOpe MHPOPMAILIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOUMBIX JUTSI BHITIOJTHEHUST YIEOHBIX U TTO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, MPHOOpPETEHHE OIbITa B O00JACTH WCIIOJNB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
WHGOpMAIMY W WITIOCTPUPOBATH pElIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JHarpaMMamH,
npyruMu popmamu rpaduKku U UX KOMOMHAIUSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
NESTeTbHOCTH WH(OPMAIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOLIEH MPUPOTHON CPEBI.

KoMMyHMKaTUBHbIE YHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUSA:

YMEHUsSI 3aJaBaTh BOMPOCH (B XOJe auaiora W (WM) JTUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOH 3a/1a4u;

YMEHHSI TIPEICTABIIAT MOJy4YeHHbIE PE3YAbTaThl TO3HABATEIBHON JAESITEILHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaTh IPE3CHTALMI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEepUMEHTa (J1abopaTOPHOTO OTMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MMPOCKTA);

YMEHHsI yUeOHOTO COTPYJHMYECTBAa CO CBEPCTHUKAMH B COBMECTHOI IMO3HABATEIbHON U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PEIIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JIEHCTBHI, ONpeeNieHue KPUTEPHEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNu JesITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIUPOBaTh M NpU HEOOXOIMMOCTH KOPPEKTUPOBAaTh CBOIO [JESITEIbHOCTb, BBIOMPAThH
HauOosiee APQEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HABaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEIIOKEHHBIH alTOPUTM JEHCTBUI MpHU
BBIMOJIHEHUM 33JaHUM ¢ y4€TOM TMOJIydeHMsS HOBBIX 3HAaHHMH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLHUAX, OLIEHWBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTaTa 3asBJICHHON LieiH,
YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeAiaraeMble B YCIIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEpIKaHus,
YCTAHOBJIEHHOTO JaHHOM (exepanbHON pabouell MporpamMmoi, BBIJIENSAIOT: OCBOCHHBIE
oOyJaroIMMHUCs Hay4yHble 3HaHUS, YMEHUS W CIOCOObI JeicTBUl, crneuuduyeckue Ui



HpeHMeTHOﬁ obOactu ((XI/IMI/ISI», BUJbI JCATCIBHOCTHU II0 ITOJYYCHHIO HOBOI'O 3HAHUA, Cro
HHTCpHpCTALUU, Hpe06pa3013aHI/H0 U MPUMCHCHUIO B PA3JINYHBIX y‘IC6HBIX " HOBLIX CUTYyallUAX.

K xonmy obyuenust B 8 kiacce mpenMeTHbIE pe3yibTaThl HAa 0a30BOM YpOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y O0yUAIOIINUXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX HMOHSITHUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, [POCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [J0JsS XUMHUYECKOIO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCIIOTa, OCHOBAHUE, COJb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHYECKas PEaKius, KiIaccuhuKarus
peakiuii: peakiuu COeAMHEHUS, peaKluu pa3IokKeHHs], PEaKIIMK 3aMeIIeHUs], peakluu
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLH, TEIUIOBON APPEKT peakuu, 1apo aToMa,
ANIEKTPOHHBIA CJON aToMa, aTOMHas OpOWTalb, pajuyC aroMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBoOp, MaccoBas J0J1s BelllecTBa (MPOLEHTHAsI KOHILIEHTPAllKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XMMHMUYECKHUX MOHSITHH W HPUMEHATH 3TH
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHHI;

WCIO0JIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JUISl COCTaBlieHHS (OpMyJd BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIU;

OTIPEJIeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENEeHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHHUSX, MPHUHAJIEKHOCTh BEIIECTB K
ONpeNieN€HHOMY KJacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIEeHTHAs! M HOHHAs1) B HEOPraHUYECKUX COETMHEHHUSAX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MennaeneeBa: JeMOHCTPUPOBATH
[IOHMMAaHHUE IMEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX DJIEMEHTOB OT HX
nonokeHus B llepnoanueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYECHMsI, 3aKOHa ABOTaznpo;
ONMCBIBATE M XapakTepu3oBaTh TabauuHyo ¢opmy Ilepuoanyeckoit cucremsl
XMMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «JIaBHas noArpynmna (A-rpynmna)» u
«obounass noarpynna (b-rpynma)», Manble u OonblIMe NEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMetoTcs B Tabnuue «llepuonnyeckas cucrema XUMHYECKUX
aneMmeHToB JI. 1I. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YUCIO 3JIEKTPOHOB U
pacrpeielieHUe UX 110 3JIEKTPOHHBIM CJI05M);

KJIaccu(uIUpPOBaTh XUMHUECKUE 3JIE€MEHThI, HEOPraHMYECKHE BELIECTBA, XUMUYECKUE
peakuuu (M0 YMCIy U COCTaBY YUYacTBYIOUIMX B PEAKLMU BELIECTB, M0 TEMJIOBOMY
shdexty);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  INOATBEpPXKJas ONHMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kauye€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKaHUS XUMUYECKUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (popMysie COeJMHEHUs, MaCCOBYIO JIOJIIO BELECTBA B
pacTBope, NPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUYECKOHN peaklnuu;

IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON NEATENbHOCTH — AHAIW3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTeMAaTH3aIHIo, KIacCU(UKAIUIO, BBISBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3€H — AJI M3YYEHUs CBOWCTB BELIECTB M XUMHUYECKUX pEaKLui,



€CTeCTBEHHO-HAyYyHbIE ~ METOJbl ~ MO3HAHUS  —  HAONMIOACHWE,  H3MEpeHHe,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHBII U MBICIIEHHBIN);

ClIeZIOBaTh MpaBUJaM TIIOJIb30BAaHUS XMMHUYECKOH TOCyqod H  J1ab0paTOpHBIM
o0OpyJOBaHHEM, a TaKkKe NpaBWIaM OOpalleHUs] C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMU TI0 BBITIOJHEHHIO Ja00PATOPHBIX XUMHUYECKHX OIBITOB TI0 TOJTYYSHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y TIPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB MIETOYEH U
KHCJIOT C MMOMOIIBIO HHANKATOPOB (JIakMyc, (heHOI(TaTenH, METUIOPAHXK U APYTHeE).

K xonmy oOyuenust B 9 Kjacce mpeaMeTHBIE pe3yibTaThl HAa 0a30BOM YpOBHE JOJDKHBI

oTpaxarb c(hOPMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TMOHSATHH: XUMUYECKHHA DJIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKHUCICHHS, XUMUYECKas PEaKIusi, XUMHUECKas
CBSI3b, TEIUIOBOM PQEKT peakiuu, MOjb, MOJSPHbI 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAss JHCCOLMAIMS, pEaKIMi HWOHHOTO OOMEeHa,
KaTaJn3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTUMbIE pEaKIHy,
OKHCITUTEITbHO-BOCCTAHOBUTENFHBIE ~ PEAKIMH,  OKHUCIHUTENb,  BOCCTAaHOBHTEIb,
OKHCIICHHE W BOCCTAaHOBJICHHE, AUIOTPONHs, aM()OTEpHOCTh, XHMHUYECKas CBS3b
(koBaJieHTHAsi, WOHHAs, METAJUIMYECKas), KpUCTAJUIMYecKas pemIéTka, KOppO3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW pPEaKIHH, TMPEaesIbHO JIOIyCTUMas
koHueHtpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUH U NPUMEHSTH 3TU
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OpMysd BEIIEeCTB U
YPaBHEHUH XUMUYECKUX PEAKIIHI;

OTIPEeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX OJJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOTO COCTaBa, MPHHAJIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMmyaaMm, BUJ XUMUYECKOHN CBs3U (KOBaJEHTHAas, MOHHAS,
MeTaJjiinyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa IO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PACTBOpPAX HEOPraHMYECKUX COENWHEHUH, THUII
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBath cMbica [lepuoauueckoro 3akona [[. . MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3iuuyaTh MOHATUSA «TJaBHasg mnoarpymnma (A-
rpynmna)» u «mnobounas moarpynna (b-rpymma)», maneie u  OOJNbIIME TMEPUOIBI,
COOTHOCHUTh 00O3HAuYEHHUS, KOTOpPbIE HMEIOTCA B TMEPUOAUYECKON Tabmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX DIIEMEHTOB (COCTaB U
3apsia siipa, o0Iee YUCiIo MEKTPOHOB U PACHPEENICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B MpeJenax MalbIX MEePUOJIOB U TIaBHBIX MOJATPYII C YYETOM CTPOSHUS
UX aTOMOB;

KIACCU(PUITMPOBATH XUMHUYECKHUE JIEMEHTHI, HEOPraHUYeCKHe BEIIeCTBA, XMMHUECKHE
peakiuu (IO YUCIYy W COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEHIECTB, MO TEIMIOBOMY
3pdexTy, Mo U3MEHEHHUIO CTENIEHEeH OKUCIIEHHUS] XMMUYECKHUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMUCBHIBATh) OOLIME M cHeuu(pUUecKkue XUMHUYECKHUE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIas OMHCAHUE MPUMEPAMH MOJIEKYISPHBIX U
WOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKITHIA;



COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KHUCIIOT, IIEI0YEH U COJIEH,
MIOJIHBIE M COKpAIIEHHBIE YPABHEHUS PEaKLUUi MOHHOTO OOMEHa, YpaBHEHUS peakUui,
NOATBEPXKJAIOIINX  CYLIECTBOBAHUE TI'€HETUYECKOU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKILUii;

CBiA3M MCXKIY BCHICCTBAMU

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHUSX;

BBIYHCIISATE OTHOCHTEIHHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYEO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO dJIEMEHTa 1o (popMylie COSMHECHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IMPOBOIUTEH PACYETHI TI0 YPABHEHUIO XUMHUECKOHN PEaKIlnu;

coOnrofaTh TMpaBWia TOJB30BAHUS XHMHUYECKOW TMOCYIOW ®  J1ab0paTopHBIM
o0opy/loBaHWEM, a TakKkKe TMpaBuia OOpalleHUss C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSMH TIO0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYICCKUX OTBITOB TI0 TIOJTYYCHHIO
1 cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIIIEKUCIIOTO Ta3a);

MTPOBOJIUTH PEAKITHH, TIOTBEPKIAFOIINE KAYeCTBEHHBIN COCTAB PAa3IMYHBIX BEMIECTB:
pacro3HaBaTh OTMBITHBIM TYTEM XJIOPHUA-, OpomMuA-, HOAUA-, KapOoHaT-, (ocdar-,
CWIHKAT-, Cyab(}aT-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS W HOHBI HW3Y4EHHBIX
METaJIOB, MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPaX HEOPTraHUYESCKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIC OTICPAIlMH MBICIUTEIILHON JEATEeIbHOCTH — aHAIW3 W CHHTE3,
CpaBHEHHE, O00O0OIIEeHNE, CHCTEeMATHU3alHI0, BBIABICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl WM3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKHX PEAKIUU, €CTECTBEHHO-
HaydHbIE METOJbl TO3HAaHUS — HAOMIOJEHHWE, W3MEpPEeHHe, MOJACIUPOBaHUE,
AKCIIEPUMEHT (PEaTbHBIA 1 MBICTICHHBIN).
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OCHOBaHHUS: COCTaB,
KJaccudukanus,
HOMEHKJIaTypa

15.02.20
24

bu6mmoteka LIOK https
HYPERLINK
"https://m.edsoo.ru/ff0d67ca":
[/ HYPERLINK
"https://m.edsoo.ru/ff0d67ca"
m HYPERLINK
"https://m.edsoo.ru/ff0d67ca".
HYPERLINK
"https://m.edsoo.ru/ff0d67ca"
edsoo HYPERLINK
"https://m.edsoo.ru/ff0d67ca".
HYPERLINK
"https://m.edsoo.ru/ff0d67ca'"r
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"https://m.edsoo.ru/ff0d67ca"/
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"https://m.edsoo.ru/ff0d67ca"f
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d HYPERLINK
"https://m.edsoo.ru/ff0d67ca"
67 HYPERLINK
"https://m.edsoo.ru/ff0d67ca"
ca
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XUMHYECKHE
CBOMCTBa OCHOBaHUH

20.02.20
24

bubnnoreka L{OK https
HYPERLINK
"https://m.edsoo.ru/ff0d67ca":
/ HYPERLINK
"https://m.edsoo.ru/ff0d67ca"
m HYPERLINK
"https://m.edsoo.ru/ff0d67ca".
HYPERLINK
"https://m.edsoo.ru/ff0d67ca"
edsoo HYPERLINK
"https://m.edsoo.ru/ff0d67ca".
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"https://m.edsoo.ru/ff0d67ca'r
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"https://m.edsoo.ru/ff0d67ca"f
f HYPERLINK
"https://m.edsoo.ru/ff0d67ca"
0 HYPERLINK
"https://m.edsoo.ru/ff0d67ca"
d HYPERLINK
"https://m.edsoo.ru/ff0d67ca"
67 HYPERLINK
"https://m.edsoo.ru/ff0d67ca"
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AMdoTepHbIE OKCUIBI
Y TUJPOKCH]IBI

22.02.20
24
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Kucnotsr: cocras,
Kiaccudukanus,
HOMEHKJIaTypa

27.02.20
24

bu6mmoreka IIOK https
HYPERLINK
"https://m.edsoo.ru/ffOdfee2":
[/ HYPERLINK
"https://m.edsoo.ru/ff0dfee2"
m HYPERLINK
"https://m.edsoo.ru/ffOdfee2".
HYPERLINK
"https://m.edsoo.ru/ffOdfee2"e
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"https://m.edsoo.ru/ff0dfee2".
HYPERLINK
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ITonyyenue u
XUMUYECKUE
CBOMCTBA KUCJIOT

29.02.20
24

bubnmnoreka [{OK https
HYPERLINK
"https://m.edsoo.ru/ffOdfee2":
/ HYPERLINK
"https://m.edsoo.ru/ff0dfee2"
m HYPERLINK
"https://m.edsoo.ru/ffOdfee2".
HYPERLINK
"https://m.edsoo.ru/ff0dfee2"e
dsoo HYPERLINK
"https://m.edsoo.ru/ff0dfee2".
HYPERLINK
"https://m.edsoo.ru/ffO0dfee2"r
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u HYPERLINK
"https://m.edsoo.ru/ffOdfee2"/
HYPERLINK
"https://m.edsoo.ru/ff0dfee2"f
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Comnu (cpemnue):
HOMEHKJIATYpa,
CHOCOObI OJTY4YEeHHUS,
XUMHUYCCKUEC
CBOMCTBA

05.03.20
24

bu6mmoreka [IOK https
HYPERLINK
"https://m.edsoo.ru/00ad9474
"/l HYPERLINK
"https://m.edsoo.ru/00ad9474
"m HYPERLINK
"https://m.edsoo.ru/00ad9474
". HYPERLINK
"https://m.edsoo.ru/00ad9474
"edsoo HYPERLINK
"https://m.edsoo.ru/00ad9474
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"https://m.edsoo.ru/00ad9474
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IIpakTrueckas
pabota Ne 6.
Pemienne
3KCIIEPUMEHTAIIbHBIX
3a7a4 1o Teme
«OCHOBHBIE KJIacChl
HEOPraHUYECKUX
COCIMHEHUIN»

07.03.20
24

bubnuoteka [{OK https
HYPERLINK
"https://m.edsoo.ru/00ad9b7c"
:// HYPERLINK
"https://m.edsoo.ru/00ad9b7c"
m HYPERLINK
"https://m.edsoo.ru/00ad9b7c"
. HYPERLINK
"https://m.edsoo.ru/00ad9b7c"
edsoo HYPERLINK
"https://m.edsoo.ru/00ad9b7c"
. HYPERLINK
"https://m.edsoo.ru/00ad9b7c"
ru HYPERLINK
"https://m.edsoo.ru/00ad9b7c"
/00 HYPERLINK
"https://m.edsoo.ru/00ad9b7c"
ad HYPERLINK
"https://m.edsoo.ru/00ad9b7c"




9 HYPERLINK
"https://m.edsoo.ru/00ad9b7c"
b HYPERLINK
"https://m.edsoo.ru/00ad9b7c"
7 HYPERLINK
"https://m.edsoo.ru/00ad9b7c"
c
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I'eneTnueckas CBA3b
MEXy KilacCaMu
HEOpPraHUYECKUX
COETMHEHNH

12.03.20
24

bu6mmoteka LIOK https
HYPERLINK
"https://m.edsoo.ru/00ad9a50"
:// HYPERLINK
"https://m.edsoo.ru/00ad9a50"
m HYPERLINK
"https://m.edsoo.ru/00ad9a50"
. HYPERLINK
"https://m.edsoo.ru/00ad9a50"
edsoo HYPERLINK
"https://m.edsoo.ru/00ad9a50"
. HYPERLINK
"https://m.edsoo.ru/00ad9a50"
ru HYPERLINK
"https://m.edsoo.ru/00ad9a50"
/00 HYPERLINK
"https://m.edsoo.ru/00ad9a50"
ad HYPERLINK
"https://m.edsoo.ru/00ad9a50"
9 HYPERLINK
"https://m.edsoo.ru/00ad9a50"
a HYPERLINK
"https://m.edsoo.ru/00ad9a50"
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O060011IEHNE U
CHCTEMATHU3ALUS
3HAaHUU

14.03.20
24

bubnuoteka [{OK https
HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
:// HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
m HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
. HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
edsoo HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
. HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
ru HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
/00 HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
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"https://m.edsoo.ru/00ad9cb2"
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"https://m.edsoo.ru/00ad9cb2"
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KouTtpoJsbHas
padora Ne3 o Teme
"OCHOBHBIE KJIACCHI
HEOPraHWMYECKUX
coequHeHuin"

19.03.20
24

bu6mmoteka L{OK https
HYPERLINK
"https://m.edsoo.ru/00ad9ela"
:// HYPERLINK
"https://m.edsoo.ru/00ad9ela"
m HYPERLINK
"https://m.edsoo.ru/00ad9ela"
. HYPERLINK
"https://m.edsoo.ru/00ad9ela"
edsoo HYPERLINK
"https://m.edsoo.ru/00ad9ela"
. HYPERLINK
"https://m.edsoo.ru/00ad9ela"
ru HYPERLINK
"https://m.edsoo.ru/00ad9ela"
/00 HYPERLINK
"https://m.edsoo.ru/00ad9ela"
ad HYPERLINK
"https://m.edsoo.ru/00ad9ela"
9 HYPERLINK
"https://m.edsoo.ru/00ad9ela"
e HYPERLINK
"https://m.edsoo.ru/00ad9ela"
1 HYPERLINK
"https://m.edsoo.ru/00ad9ela"
a
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[TepBbie OTBITKH
Kiaccuukanuu
XUMHYECKUX
aJIeMeHTOB. [loHsTHEe
O TpYyTMIax CXOJHBIX
2JIEMEHTOB

21.03.20
24

bubnuoteka [{OK https
HYPERLINK
"https://m.edsoo.ru/00ad9ffa":
/ HYPERLINK
"https://m.edsoo.ru/00ad9ffa"
m HYPERLINK
"https://m.edsoo.ru/00ad9ffa".
HYPERLINK
"https://m.edsoo.ru/00ad9ffa"
edsoo HYPERLINK
"https://m.edsoo.ru/00ad9ffa".
HYPERLINK
"https://m.edsoo.ru/00ad9ffa'r
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"https://m.edsoo.ru/00ad9ffa"/
00 HYPERLINK
"https://m.edsoo.ru/00ad9offa"
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9 HYPERLINK
"https://m.edsoo.ru/00ad9ffa"f
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[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
CUCTEMA XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa

02.04.20
24

bu6mmoteka LIOK https
HYPERLINK
"https://m.edsoo.ru/00ada52c"
:// HYPERLINK
"https://m.edsoo.ru/00ada52c"
m HYPERLINK
"https://m.edsoo.ru/00ada52c"
. HYPERLINK
"https://m.edsoo.ru/00ada52c"
edsoo HYPERLINK
"https://m.edsoo.ru/00ada52c"
. HYPERLINK
"https://m.edsoo.ru/00ada52c"
ru HYPERLINK
"https://m.edsoo.ru/00ada52c"
/00 HYPERLINK
"https://m.edsoo.ru/00ada52c"
ada HYPERLINK
"https://m.edsoo.ru/00ada52c"
52 HYPERLINK
"https://m.edsoo.ru/00ada52c"
c
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[lepuosl, rpymisl,
MOATPYIIIIBI

04.04.20
24

bubnuoteka [{OK https
HYPERLINK
"https://m.edsoo.ru/00ada52c"
:// HYPERLINK
"https://m.edsoo.ru/00ada52c"
m HYPERLINK
"https://m.edsoo.ru/00ada52c"
. HYPERLINK
"https://m.edsoo.ru/00ada52c"
edsoo HYPERLINK
"https://m.edsoo.ru/00ada52c"
. HYPERLINK
"https://m.edsoo.ru/00ada52c"
ru HYPERLINK
"https://m.edsoo.ru/00ada52c"
/00 HYPERLINK
"https://m.edsoo.ru/00ada52c"
ada HYPERLINK
"https://m.edsoo.ru/00adas52c"
52 HYPERLINK
"https://m.edsoo.ru/00ada52c"
c
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54

CrpoeHue aToOMOB.
CocraB aTOMHBIX
saep. M30Tonbl

09.04.20
24

bu6nuoreka IIOK https
HYPERLINK
"https://m.edsoo.ru/00ada342"

// HYPERLINK
"https://m.edsoo.ru/00ada342"

m HYPERLINK
"https://m.edsoo.ru/00ada342"

. HYPERLINK
"https://m.edsoo.ru/00ada342"
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Crpoenue
AIEKTPOHHBIX
000JI0YEK aTOMOB
9JIEMEHTOB
[Tepuoauueckoit
cuctemsr /1. 1.
Menneneesa

11.04.20
24

bu6mmoreka IIOK https
HYPERLINK
"https://m.edsoo.ru/00ada6bc"
/// HYPERLINK
"https://m.edsoo.ru/00ada6bc"
m HYPERLINK
"https://m.edsoo.ru/00ada6bc"
. HYPERLINK
"https://m.edsoo.ru/00ada6bc"
edsoo HYPERLINK
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"https://m.edsoo.ru/00ada6bc"
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ada HYPERLINK
"https://m.edsoo.ru/00ada6bbc"
6 HYPERLINK
"https://m.edsoo.ru/00ada6bc"
bc

§53

56

XapakTepucTuka
XUMHUYECKOTO
3JIEMEHTA MO €T0
MIOJIOKEHUIO B
[Tepuoanueckon
cucteme /1. 1.
Meneneena

16.04.20
24

bubmuoreka [{OK https
HYPERLINK
"https://m.edsoo.ru/00ada824"
:// HYPERLINK
"https://m.edsoo.ru/00ada824"
m HYPERLINK
"https://m.edsoo.ru/00ada824"




. HYPERLINK
"https://m.edsoo.ru/00ada824"

edsoo HYPERLINK
"https://m.edsoo.ru/00ada824"

. HYPERLINK
"https://m.edsoo.ru/00ada824"
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"https://m.edsoo.ru/00ada824"

/00 HYPERLINK
"https://m.edsoo.ru/00ada824"

ada HYPERLINK
"https://m.edsoo.ru/00ada824"
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3HaueHune
[Tepuoanueckoro
3aKOHAa ISl Pa3BUTHS
HAaYKH U TIpaKkTUKH. [l
. MenneneeB —
YYEHBIH, MTEIaror U
rpaKJIaHUH

18.04.20
24

bu6mmoreka IIOK https
HYPERLINK
"https://m.edsoo.ru/00ada96e"
/// HYPERLINK
"https://m.edsoo.ru/00ada96e"
m HYPERLINK
"https://m.edsoo.ru/00ada96e"
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"https://m.edsoo.ru/00ada96e"
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"https://m.edsoo.ru/00ada96e"
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"https://m.edsoo.ru/00ada96e"
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/00 HYPERLINK
"https://m.edsoo.ru/00ada96e"
ada HYPERLINK
"https://m.edsoo.ru/00ada96e"
96 HYPERLINK
"https://m.edsoo.ru/00ada96e"
e
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QHGKTPOOTPI/IHaTCJILH
OCTb aTOMOB
XUMHUYCCKUX
OJICMCHTOB

23.04.20
24

bubnnoreka L{OK https
HYPERLINK
"https://m.edsoo.ru/00adaab8"
:// HYPERLINK
"https://m.edsoo.ru/00adaab8"
m HYPERLINK
"https://m.edsoo.ru/00adaab8"
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ru HYPERLINK

§55




"https://m.edsoo.ru/00adaab8"

/00 HYPERLINK
"https://m.edsoo.ru/00adaab8"

adaab HYPERLINK
"https://m.edsoo.ru/00adaab8"

8

59

HNonnas xummnyeckas
CBA3b

25.04.20
24
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HYPERLINK
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KoBanentnas
MOJIsIpHAS
XAMHYECKAs CBI3b

30.04.20
24

bubnuotexa [{OK https
HYPERLINK
"https://m.edsoo.ru/00adaab8"
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"https://m.edsoo.ru/00adaab8"
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KoBanenrnas
HETOoJIsIpHast
XUMHUYECKAS CBA3b

07.05.20
24

bubmuoreka ITOK https
HYPERLINK
"https://m.edsoo.ru/00adaab9"




// HYPERLINK
"https://m.edsoo.ru/00adaab9"

m HYPERLINK
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"https://m.edsoo.ru/00adaab9"

. HYPERLINK
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CreneHb OKUCIICHUA

14.05.20
24
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HYPERLINK
"https://m.edsoo.ru/00adae28"
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OKHUCIIUTEILHO-
BOCCTAHOBUTEIILHEIE
peakuuu

16.05.20
24
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HYPERLINK
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OKHUCIIUTEIN U
BOCCTAaHOBUTEH

21.05.20
24
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HYPERLINK
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O06o0011IEHNE U
CHCTEMATHU3ALUS
3HAaHUU

23.05.20
24
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HYPERLINK
"https://m.edsoo.ru/00adb33c"
:// HYPERLINK
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KoHnTtpoJubHas
padora Ned o Teme
«CtpoeHue aToma.
XHUMHUYECKas CBSA3b»

28.05.20
24
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HYPERLINK
"https://m.edsoo.ru/00adb486
"/l HYPERLINK
"https://m.edsoo.ru/00adb486
"m HYPERLINK
"https://m.edsoo.ru/00adb486
". HYPERLINK
"https://m.edsoo.ru/00adb486
"edsoo HYPERLINK
"https://m.edsoo.ru/00adb486
". HYPERLINK
"https://m.edsoo.ru/00adb486
"ru HYPERLINK
"https://m.edsoo.ru/00adb486
"/00 HYPERLINK
"https://m.edsoo.ru/00adb486
"adb HYPERLINK
"https://m.edsoo.ru/00adb486
"486

67

Pe3epBHbIi ypoK.
O06001IeHne u
CHCTEMATHU3aLIH
3HAHUI
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24

bu6mmoreka IIOK https
HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
:// HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
m HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
. HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
edsoo HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
. HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
ru HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
/00 HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
ad HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
9 HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
cb HYPERLINK
"https://m.edsoo.ru/00ad9cb2"
2

68

PesepBHBIl ypOK.
O06o06uienue u
cucTeMaTusanus
3HAaHUU
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Ammuak, ero
¢buznueckue u
XUMHYECKHE
CBOMCTBA,
MOJTyYCHHUE U
MPUMEHEHHE
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IIpakTrueckas

padora N2 3 mo
teme «IlomyueHue
aMMHaKa,
W3YUYEHHE ero
CBOMCTB»
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Oxcuapl
yriiepoja, ux
¢buznueckue u
XUMHYECKHE
CBOMCTBA.
OKOJIOTUYECKHE
poOiIeMsl,
CBSI3aHHEIE C
OKCHIOM
yriepoaa (IV)
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VYronbHas KUCI0Ta
U €€ coJn
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IIpakTrueckas
pabota N2 4 o
teme "[lonydenne
YTJIEKUCIIOTO Tasa.
KauectBenHnas
peakuus Ha
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ITepBoHayanbHbIE
MOHATHUS 00
OpraHUYECKUX
BEIECTBaX KaK O
COEIMHEHUSIX

yriepoja
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Kpemuuii u ero
COEIMHEHUS
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[IpakTrnueckas
pabora N2 5.
Pemenue
AKCIIEPUMEHTAJIbH
BIX 33/1a4 TI0 TEME
«Baxnenmue
HEMETAJIJIbI U UX
COCTMHEHUS»
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KonTpoabHnasi
padora N23 o
TeMe
«BaxHeitmue
HEMETAJUJIbl U UX
COCTMHEHUS
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Tloustie o
KOppO3UH
METaJIOB
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METaJlJIbl
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OKcunasl 1
TUAPOKCHIBI
HATpUs U KU
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I[lenouyno3eMenbH
bI€ METaJLJIBI —
KaJBbIUA U MarHui
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O06001eHne u
cUCTEMAaTH3aLUA
3HAHUN
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[IpakTnueckas
pabota N2 6 mo
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AmpoTepHbie
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Y TUAPOKCH]IA
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 knacce/ Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe o61mecTBo «M3mareascTBo
«IIpocsemienue
» Xumus, 9 knacc/ Pynsutuc I'.E., ®enpaman @.I°., AkuronepHoe obuiectBo «M31aTenbcTBo

«HpOCBeH_ICHI/IC»

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA
Xumus : ypoku B 8 kiacce : nocobue it yuurens /H. H. T'apa

Xumus. Ypoxku B 9 kiacce : nocodue st yuutens /H. H. Tapa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET




http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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