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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XUMHUKM Ha YpPOBHE OCHOBHOTO 00I1ero oOpa3oBaHUs
COCTaBJIeHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMbI OCHOBHOI'O 00111Ero 00pa30BaHus, IPEACTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepaibHOl paboueld MporpaMMmbl
BOCIIUTAHUS U C Y4ETOM KOHIENIIUHY MPENo1aBaHus y4eOHOT0 MpeaMeTa « XHUMHUSI»
B 0Opa3zoBarenbHbIX opranuzanusx Poccuiickoi denepanuu.

[lporpamma 1o XumMuM Na€T MPENCTaBICHUWE O LENsAX, OOIIeH CcTpareruu
00y4yeHMs, BOCHMTAaHUS W Pa3BUTHS OOYYaArOUIMXCSA CPEACTBaMU Y4EOHOTO
npeaMeTa, — yCTaHaBiMBaeT  00Os3aTelibHOE  TMPEAMETHOE  COJEep)KaHue,
MpeayCMaTpuBaeT paclpelelieHne ero Mo KiaccaM U CTPYKTypUpPOBaHHE TI0
pazienaM M TeMaM TMPOTrpaMMbl IO XHWMHH, OTpPENesieT KOJMYECTBEHHBIC H
KauyeCTBEHHBIE XapaKTePUCTUKU CoJep KaHus, PEKOMEHIyEMYIO
MOCJIEIOBATEIbHOCTh M3Y4YEHUS! XUMHUH C Y4ETOM MEXMIPEIMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4e€OHOTO TIpoIecca, BO3PACTHBIX
OCOOCGHHOCTEH OOydJaroIMXCs, OMNPEAeIsIeT BO3MOXXHOCTH MpeaMeTa s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIEr0 00pa30oBaHMs, a TaAKKe TpeOOBaHMUH K
pe3yibTataM 00y4YeHUsl XUMHUU Ha YPOBHE 1eJIel U3yUeHus MPEeAMETa U OCHOBHBIX
BUJIOB Y4€OHO-ITO3HABATEIbHON JACSATENLHOCTH OOYy4Yarolerocsi Mo OCBOEHUIO
y4eOHOTO COJIep KaHuUS.

3HaHUWE XUMUHU CIY)KUT OCHOBOU 51 (OpPMUPOBAHHS MHUPOBO33PEHHUS
00yyJarouerocs, ero NpeaCTaBICHUN O MaTepUaIbHOM E€IMHCTBE MUPA, BAKHYIO
pOJIb UrparoT (OpMUPYEMbIe XUMHEW MPEACTABICHUS O B3aMMOIIPEBPAILCHUSIX
SHEPrurM U 00 HBOJIOIMM BEUIECTB B MPUPOJE, O MyTIX PEIICHUs TI00aTbHbIX
npo0JieM YCTOMYMBOTIO Pa3BUTHs YEJOBEUYECTBA — ChHIPbEBOI, SHEPTETUUECKOM,
MUIIEBON U SKOJIOTMYECKOM O€30MacHOCTH, IPOOJIEM 31paBOOXPAHEHHUS.

N3yuenne xumum:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH Jii  caMOpa3BUTHA U
(dbopmMupoBaHUS KyJIbTypbI JUIHOCTH, €€ 00IIeH 1 (PYHKIIMOHATHHOU TPaMOTHOCTH,

BHOCHUT BKJIJ B (POPMUPOBAHME MBILIUICHUS U TBOPUYECKHUX CIOCOOHOCTEN
00ydJaronmxcs, HABBIKOB HX CAMOCTOSITEIbHOW Yy4eOHOW JEsITENbHOCTH,
AKCTIEPUMEHTAILHBIX M HCCIENOBATEeIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHATHHOM e TENbHOCTH;

3HAKOMUT CO CHenu(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJIbIBAET OCHOBBI
[EIOCTHOTO B3TJIsI/Ia HA €IMHCTBO MIPUPO/IBI U YEIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TarnoM B (HOPMUPOBAHNH €CTECTBEHHO-HAYYHON I'PAMOTHOCTH 00 y4atOIIUXCs;



crocoOCTBYeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
HAay4YHbIM 3HAHUAM, K IPUPOJIE, K YETTOBEKY, BHOCHUT CBOM BKJIAJ] B DKOJIOTUYECKOE
oOpa3zoBaHne 00yJarOIINXCH.

JlaHHbIC HampaBiCHUS B OOYYECHHH XUMHUU OOCCIIEYMBAIOTCS CIIEIU(PUKON
colepkaHus y4eOHOrO0 TMpeaMeTa, KOTOPBIH  SBISETCS  TEAaroruvyecku
aIanTHPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKH XUMUU Ha OTPEAEIEHHOM dTane e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMsI OPpUEHTUPOBAH Ha
OCBOEHHE OO0YYaIOIMMUCS CHUCTEMbI NMEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XUMUM M HEKOTOPBIX OTAENbHBIX 3HAYUMBIX MOHATHU
OPraHuYeCKON XUMHUH.

CrtpykTypa coaepx’aHusi IpOTpaMMbl 110 XUMUHU CPOPMHUPOBAHA HA OCHOBE
CHCTEMHOTO MoAXxoJa K €€ n3ydeHuto. CoJiepKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0e 3TH CHUCTEMBbl CTPYKTYPHO OpraHU30BaHbl [0 MPUHLHUITY
MIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4Y€HUS O CTPOEHUM aTOMa U XUMHUYECKOU CBSA3H;

— TpenacTaBieHuil 00 AIEKTPOJMTHUYECKOW JUCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckue 3HAHUS pPACCMATPUBAIOTCS HA OCHOBE HJMIIMPHUYECKHU
MOJTy9€HHBIX M OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCSI TIOCJIE0BATELHO OT OJHOTO
YPOBHS K APYroMy, BBINOJHSS (YHKIMH OOBSACHEHHS W MPOTHO3UPOBAHUSA
CBOWMCTB, CTPOCHHS U BO3MOKHOCTEW MPAKTUYECKOTO MMPUMEHEHUS U MOJyYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHne TmporpaMmbl 1O XHMHU CHOCOOCTBYeT (HOPMHUPOBAHUIO
MPEICTABIEHUS O XUMAYECKOU COCTABIISIIOIICH HAYYHOU KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHON MpPHUPOJbI, LEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U
METOJaM IMO03HaHWs B Hayke. M3yueHue XWMHHM MPOUCXOJUT C IMPHBJICYECHUEM
3HAHUM W3 paHee HM3YYCHHBIX Y4eOHbIX NpeaMeroB: «OKpYKalolMil MHPY,
«buonorus. 5—7 knacce» u «Pu3nka. 7 Kiaccy.

[Ipy wu3ydyeHMHM XUMHUU TPOUCXOAUT (OPMUPOBAHUE 3HAHUH OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
NEATEIbHOCTH YEJOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJbTYpBI.
3anaya yueOHOro mnpeamMera COCTOUT B (POPMUPOBAHUU CHCTEMbI XMMHUYECKUX
3HaHU — BaXKHEUIMX (AaKTOB, MOHATHUI, 3aAKOHOB U TEOPETUYECKUX MOJIOKEHU N,
JOCTYNHBIX 000OUIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, f3blka HAayKu, B



NpUOOIIEHNM K HAyYHBIM METOJaM TO3HAHUA TPH H3YYCHUH BEIIECTB U
XUMHYECKUX PEaKiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUHN U
WX TPHUMEHEHWU B YYEOHO-TIO3HABATEILHOW U Y4EOHO-UCCIIEIOBATEIHCKOM
JeSTEIbHOCTH, OCBOCHMU TPaBWJI O€30MAacHOTO OOpallieHHs C BEIIEeCTBaMU B
OBCEIHEBHOM JKNU3HU.

[Ipu n3yyeHnn XUMMUU Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus BaXKHOE
3Ha4YEHHE MPUOOPEIH TaKUE TEITH, KaK:

— (dopMHpOBaHNWE WHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYIHUYCCTBY, CAMOCTOSTSIILHOMY MPHHITHIO PEIICHUH,
CITOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHUAM KU3HH;

—  HaNpaBJICHHOCTb OOyYeHHS Ha CHUCTEMATHYECKOE MpUOOIICHUE
o0ydJaronmxcss K CaMOCTOSATEIbHON TO3HABATEIILHOW JEATEIbHOCTH, HAyYHBIM
METOJIaM TIO03HaHWsA, (GOPMHUPYIOIUM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— obecrieyeHue yCJI0BHM, CIIOCOOCTBYIONHMX TPUOOPETEHUIO 00 yJarOIIUMHUC S
OTBITa PA3HOOOPA3HOW ACITEILHOCTH, MO3HAHUS M CAMOTIO3HAHWS, KIFOYEBBIX
HABBIKOB (KITFOYEBBIX KOMIIETEHITNI), MMEIOIMX YHUBEPCATbHOE 3HAYCHHE IS
Pa3JIMIHBIX BUIOB JEATEIHHOCTH,

— (¢dopmupoBaHue o0OmEH (QYHKIMOHATBHOM M €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHCJE€ YMEHHH OOBSCHITH W OICHUBATh SIBJICHUSA
OKPY’KaIOIIIETO MHPA, WCTOJB3Ysl 3HAHUS M OTBIT, MOJYyYEeHHBIC TIPU H3YUYCHUU
XUMHH, TPUMEHSITh WX MPU pEHICHUH TpoOJieM B TOBCEIHEBHOW KU3HU H
TPYAOBOU 1€ TETLHOCTH;

— (QopmupoBaHHe Yy OOyYAOIMXCA TYMAaHUCTHYCCKHX OTHOIICHHMA,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKHA HKOJIOTHYECKH
[IEIeCO00Pa3HOTO TMOBENEHUS B OBITY M TPYAOBOM JEATEIHHOCTH B IEJSIX
COXpaHEHUs CBOETO 37J0POBbSI M OKPYIKAIOIIEH IPUPOTHOM CPEIbI;

— pa3BUTHE MOTHBAIMA K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS OOIICYEIIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(]HIIS ¥ HAIPaBICHHOCTH J1abHEHIIETro
00y4eHus.

OOmee YWCIIO YacoB, OTBEACHHBIX JUIA HM3YYCHHS XUMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTanisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJleqo), B 9 kimacce — 68 yacoB (2 yaca B HEZICIIO).



COJAEP>KAHUE OBbYYEHUA

8 KUIACC

IlepBoHauyaabHbIe XMMUYeCKHE TOHATHS

[Ipenmer xumun. Ponb XUMHUM B KU3HU YEIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemectBa. Pu3znueckue CBOWCTBA BEIIECTB. ArpErarHoe COCTOSHHE
BeniecTB. [loHsiTHE O MeTOoAaxX MO3HaHUS B XUMUU. YHCThIE BENIECTBA U CMECH.
CnocoObl pa3feneHust CMECEeu.

ATOMBI W MOJIEKYJbl. XUMHUYECKUE 3JIEMEHTbl. CHMBOJIBI XUMHUYECKHUX
a51eMeHTOB. [IpoCThI€ U CII0KHBIE BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocCTaBa BemecTB. (OTHOCHUTENbHAsE aTOMHAasg Macca.
OtHOCUTENbHAA MOJIEKYJIApHas Macca. MaccoBasi 10J1s XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KomnuecTtBo BemecTa. MoJis. MoJsisipHas macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYPHBIX EIWHMI] BemecTBa. Pacuérel mo Qopmyrnam
XUMHUYECKUX COCTUHECHUH.

Ou3uvecKkre U XUMUUYECKHUE SABJICHUSI. XUMHUECKasl peakius U e€ MpU3HaKU.
3aK0oH COXpaHEHHs MaccChl BellecTB. XuMU4eckue ypaBHeHus. Kmaccudukarus
XUMHYECKUX peaKlnii (COSAUHEHHUSI, pa3JI0KEHUs, 3aMELICHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHYECKOU MOCYA0H, MpaBuiaMu paboThl B 1a0OpaTOpUH U
npuémamu oOpalieHus ¢ JJaboparopHbIM 000PYIOBaHUEM, U3YUEHUE U OTICaHHUE
¢u3nuecKkux CBOWCTB 00pa3lOB HEOPTaHWYECKUX BEUIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJIECHUE BOCKA, TasHUE JIbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALMsA BOJIbl) U XUMUYECKHUX (TOPEHUE CBEYH, NMPOKATMBAHUE
MEIHOM MPOBOJIOKH, B3aUMOIEUCTBUE MeJIa C KUCIIOTOW) SIBJICHUM, HA0MI0AEHUE U
ONMCaHUE IMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuui (pas3jioKeHue caxapa,
B3aUMO/ICHCTBUE CEPHON KUCJIOTHI C XJIOPUAOM Oapus, pa3sioKEHHE TUAPOKCHIA
menu (1) npu HarpeBanuu, B3auMoIeUCTBHE )Keme3a ¢ pacTBopoM cosu Menu (11),
U3y4eHHE CIIOCOOOB pa3feNieHus CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUiIbTpOBaHUE,
BbITIApWBAHKE, TUCTHIUISIIN, XpoMaTorpadus, MPOBEICHUE OUUCTKH IIOBAp CHHO I
comu, HaAOMIOJEHWE W  OMHWCAaHWE PE3yJbTaTOB  MPOBEIACHHUS  OTIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHHs] MAaCChl, CO3/IaHHE€ MOJENEH MOJIEKYI
(IIapOoCTEPIKHEBBIX).

BaxHejilmme npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 3jeMEHT U POCTOE
BeniecTBO. HaxokneHue Kucioponaa B MOpHUpojie, PU3MUECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenune kuciopoga. CrocoObl



NOJIy4€HUsI KHUCJIOpoJa B JabopaTopud M HOpOMbINLIEHHOCTH. Kpyrosoport
Kucyopoaa B mpupoae. O30H — aioTponHas MoAUGUKAIKS KACIOPOIa.

TemnoBoit 3 deKT XUMUYECKON peaklud, TEPMOXUMUYECKUE ypaBHCHHS,
9K30- M SHIAOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHHe
BO3/yXa, yCUJIEHHE MapHUKOBOTO ¢ deKTa, pa3pylieHue 030HOBOTO CIOS.

Bogopon — snemenT m mpocrtoe BemecTBo. Haxoxxknenue Bomoponaa B
npupoje, (Qu3Myeckue M XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI
noJrydeHusi. Kuciorsl u comm.

MousipHblii 00bEM Ta30B. Pacu€rbl M0 XMMUUYECKUM YPABHEHUSIM.

Odusznueckue CBOMCTBA BOJbL. Boaa Kkak pactBoputenb. PacTBOpBI.
HacpiieHHbIE ¥ HEHACBHIILEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 107151 BEHIECTBA B paCTBOPE. XMMUUYECKHUE CBOMCTBA BOAbI. OCHOBaHUA.
Pousib pacTBOpOB B IpUpO/I€ U B )KU3HH YeNloBeKa. KpyroBopoT BOJbI B IPUPOLE.
3arpsi3HEHUE NPUPOAHBIX BOI. OXpaHau 0YMCTKA IPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeauHeHuil. Oxcuapl. Knaccuduxarms
OKCHJIIOB: coJieoOpa3ywomme (OCHOBHbBIE, KHUCIOTHbIE, aM(oOTepHbIe) U
HecosneoOpasyroume. Homenknatypa okcuaoB. PuU3MYECKHE U XUMHYECKHE
cBOMCTBa OKCUIOB. [losydenne okcuaos.

OcnoBanust. Knaccudukanuss OCHOBaHMM: WIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. HomeHkmarypa ocHoBaHnid. PHU3NYECKHUE U XMMHYECKHE CBOMCTBA
ocHoBaHui. [losryuenne ocHOBaHM.

Kucnoter. Knaccudukanus kuciaor. Homenknarypa kucnot. Ousndeckue u
XUMHYECKHUE CBOMCTBAa KHCJIOT. Pan aktuBHoctu MetayuioB H. H. Bekerosa.
[TosryueHue KucioT.

Comu. Homenknarypa coseil. ®uzndeckue U XMMUYECKUEe CBOMCTBA COJIEH.
[Tosyduenue conen.

['enernueckast CBSI3b MEKY KJIACCAMU HEOPTaHUYECKUX COCTMHEHHIM.

Xumuueckuit IKcnepumenm:

Ka4ye€CTBEHHOE OIPE/IEICHUE COAEPHKAHUSI KUCIOPO/1a B BO3AYXE, OJIyUECHHUE,
cobOupaHue, pacmo3HaBaHHWE W M3YUYECHHE CBOMWCTB KHCJIOPOJa, HAOIIOJCHHE
B3aMMOJICUCTBUSL BEUIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS U
MpeKpalieHus ropeHust (mosxkapa), O3HAKOMJIEHHE C oOOpa3laMu OKCHIOB U
ONMCaHUEe HMX CBOICTB, MOJy4Y€HHE, COOHMpAHUE, PACIO3HABAHUE U H3YyUYECHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMoieicTBrE Boaopoia ¢ okcuaom menu (II)
(BO3MOYKHO MCIIOJIb30BAHKE BUAEOMATEPUATIOB), HAOM01eHHE 00pa3 0B BELIECTB
KOJIM4ecTBOM | MOJb, UCClienOBaHHE OCOOEHHOCTEH pPacTBOPEHMSI BEIIECTB C
Pa3IMYHON PpPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOU
MaCcCOBOM JIOJIE pacTBOPEHHOTO BELIECTBA, B3aUMOJIECHCTBUE BOJBI C METAJUIAMHU
(HatpueM U KajblueM) (BO3MOXKHO MCIIOJb30BAHUE BHUACOMATEPHUATIOB),



UccleIoBaHle OO0pa3l0B HEOPTraHWYECKUX BEIIECTB PAa3JUYHBIX KIACCOB,
HaOJII0/IeHe U3MEHEHHsI OKpacKyd MHANKATOPOB B PACTBOPAX KUCJIOT U MIETIOUEH,
n3ydyeHue B3aumojencTBus okcuaa meau (II) ¢ pacTBopoMm cepHON KHCIIOTHI,
KUCJIOT C METAJUIAMH, PEAKUUMNA HEUTPAIM3ALMM, IOJy4EHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHUE OJHOTO METAUIA IPYTMM W3 PACTBOpA COJIM, PEIICHHE
DKCIIEPUMEHTAIBHBIX 331a4d N0 Teme «BaxHenmme Kiacchl HEOPTaHWYECKUX
COCIUHEHUN .

Ilepuoanueckuii 3axkoH u Ilepuoamnuyeckasi cucreMa XUMHYECKHX
iemeHTOB [I. . MenneneeBa. CtpoeHue aTtoMoB. XHUMHYECKAsl CBS3b.
OKHCJIUTETBbHO-BOCCTAHOBUTE/IbHbIE PEAKIINH

[lepBbie TOMBITKH KIACCU(PHUKAIMA XUMUYECKUX deMeHTOB. [loHsTHEe O
IPYIMIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENbHbIC METAILIbI,
raJIoreHbl, UHEPTHBIE T'a3bl). DJIEMEHTbI, KOTOPble 00pa3yroT aM(POTEpHBIE OKC U 1B
Y TUJIPOKCUJIBI.

[Tepuonnueckuii 3akoH. [leppoanueckas cuctema XuMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. KoporkomepuoaHas W JUIMHHONEpHOAHas  (HOpMBbI
[Tepuonnueckoi cucteMbl xumuyeckux 35eMeHToB J[. 1. MenneneeBa. [leproib
u rpynnbl. OU3NYECKUN CMBICT MOPSAJKOBOTO HOMEpPA, HOMEPOB MEPUOJA U
TCPYIIIbI JIEMEHTA.

Crtpoenue atomoB. CocTaB aToMHBIX siaep. M3oTomnbl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aroMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
Ilepuonuueckorn cuctemnl [[. M. MenneneeBa. XapakTepUCTUKA XHMHUYECKOTO
3JIEMEHTA M0 ero noJioxkeHuto B [lepuoanueckoii cucteme [. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS] paJuyca arOMOB XHUMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIAM U IEPUOJAM.

3Hauenue [lepuoauueckoro 3akoHa v [lepnoauueckoit CUCTEMbBI XMMUYECKUX
3JIEMEHTOB ISl pa3BUTUS Haykd W npaktuku. . V. MenaeneeB — yd€HbId U
rpaXKJJaHuH.

Xumuueckass cBs3b. KoBaneHTHast (MOJsipHAss W HEMOJSIPHAs) CBS3b.
DJEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBsI3b.

Crenenbp  okuciyieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE  PEAKIIUU.
[Tpouiecchl OKUCIIEHUS M BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEINH.

Xumuueckuit IKCnepumenm:

M3y4yeHHe O0Opa3IoB BEIICCTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHHE ONBITOB,
WUTIOCTPUPYIOIMX ~ IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX  PEAKIIUM
(ropeHue, peakiuy pas3ioKeHus, COSTUHEHUS ).

Mesxicnpeomemmnuie ceasu



Peammzanms MeXnpenMeTHbIX CBSI3€M NPHU M3YYEHUM XMMHMM B 8 Kiacce
OCYLIECTBIISIETCSI 4epe3 UCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHUN, SBIIAIOIIMXCS CUCTEMHBIMU ISl OTJIEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOTI'O LIMKJIA.

OO6mme ecTecTBEHHO-HAYYHbIEC MOHATHS: HAydHbIH (pakT, runoresa, Teopus,
3aKOH, AaHajiM3, CHUHTE3, KiIaccu(uKanus, MEePUOJAUYHOCTh, HaOJIOeHNE,
AKCIIEPUMEHT, MOIEIMPOBAHNUE, U3MEPEHUE, MOJENb, SIBIIEHUE.

®usuka: marepusi, aroM, D>JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIW]I,
M30TONBI, PAANOAKTUBHOCTD, MOJIEKYJA, SJIEKTPUUECKUIN 3apsJl, BEIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHME BEUIECTBA, ra3, (PM3NUECKUE BETUUMHBI, €AUHUIIbI
M3MEPEHUSI, KOCMOC, IUIAHETHI, 3BE3 161, COJHIIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpalbl, TOPHbIE MOPOJbI,
MOJIE3HBIE HCKOIIAEMBbIE, TOTUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMUMH4YeCKas peaKUUs

[lepnoanueckuit 3akoH. lleproanueckas cucteMa XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
XUMUYECKUX JJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KaIWs, KaJIbIMUSI M HX
COCIMHEHNA B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepnonnueckon
CHCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUABI XUMHYECKOM CBS3U. THUIBI KPUCTALIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOMN PEIIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEUIECTB. XUMHUUECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjlaccaM HEOPraHMYECKUX
COEIMHEHUI, TEHETUYECKAs CBsI3b HEOPTaHUY €CKUX BEIIECTB.

Knaccudukarms XaMuaecKiX peakiyil Mo pa3inyHbIM MpU3HAKaM (110 YHCITY
M COCTaBY Y4YaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY 3PQEKTy, MO
M3MEHEHUIO CTEMEeHEeN OKHCJIEHUS! XMMHUYECKUX JIEMEHTOB, MO 0OpaTUMOCTH, 1O
y4acTHIO KaTalu3aropa). DK30- U SHIOTEPMHUUECKUE PEAKIIMH, TEPMOXUMUYECKHUE
yYpaBHEHUSL.

[lonsitTue o cxopoctu xumuueckoil peakuuu. Ilonarue o0 oOpaTuMbIX U
HEOOPATUMBIX XUMUYECKUX peakiusiX. [IoHsATHEe 0 TOMOrE€HHBIX U T€TEPOTEHHBIX
peakumsx. [lonsatue o katamuze. [loHsTue 0 XUMUYECKOM paBHOBeCUU. DAKTOPBI,
BIIMSIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U MOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE ~ PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  PEaKILIMH. CocraBneHue  ypaBHEHUU



OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX ~PEAKIUA C  HCHOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OaJlaHca.

Teopus NEKTPOIUTUY €CKOM JUCCOUUALMHN. DIIEKTPOIUTHI U HEAJIEKTP OJIUTHI.
Katnonsl, aHnoHbl. MexaHu3M AUCCOUMAIMU BEIIECTB C PAa3JUYHBIMU BUJIAMHU
xuMu4deckoit cBa3u. Ctenens aucconuanuu. CUIbHBIE U CIa0bIE AIEKTPOJIUTHI.

Peaxiuun nonHOro oOMeHa. Y CI0BHS MPOTEKAHMS PEaKIMi HOHHOTO O0OMEHa,
MOJIHBIE W COKpalll¢HHbIE HOHHBIC ypaBHEHMs peakiuil. CBOICTBa KHUCIOT,
OCHOBaHMM W COJIeH B CBETE€ TMPEACTABICHUM 00 DJICKTPOJIMTHYECKON
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBL. [[oHSATHE O THAPOIN3E COJICH.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHME C MOJEISIMU KPUCTAUIMUECKUX PEIIETOK HEOPTaHWYECKUX
BELIECTB — METAUIOB M HEMeTawIoB (rpadura U anMasa), CJIOKHBIX BEIIECTB
(xJIopuIa HATPUS), UCCIIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW pEeaKIuu
OT BO3JICUCTBUS Pa3JUYHBIX (PAKTOPOB, HUCCJEAOBAHHE DJIEKTPOINPOBOJTHOCTHU
pacTBOPOB BEIIECTB, MPOIECCAa AUCCOLMAIMU KHUCJIOT, IIEIOYEe W COJeH
(BO3MOHO  HCMOJIb30BAaHUE BHJIEO MaTepHUANIOB), TMPOBEJCHUE OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKA  TPOTEKAHUSI  pPEeakuuMid HOHHOTO  OOMEHa
(oOpazoBaHMe oOcajKa, BblJIEJICHUE Ta3a, oOpa3oBaHUE BOJIbl), OIbBITOB,
WUTIOCTPUPYIOIMX ~ IPUMEPbl  OKUCIMTEIbHO-BOCCTAHOBUTEILHBIX  PEAKIIU
(ropeHue, peakinu pa3yioKEHUs, COCIUHEHN ), PACIIO3HABAHUE HEOPTAaHUUECKUX
BEIIECTB C TNOMOIIBK) KAYECTBEHHBIX pEaKUW HA HWOHBI, PEIICHHE
AKCTIEPUMEHTAIbHBIX 3a71a4.

HeMmeTanibl 1 MX coeIMHEHUSs

OO6mras xapakTepucTHKa TajgoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbie cTerneHu okucieHus. CTpoeHne u (pusndeckne CBONCTBA MPOCTHIX
BEIIECTB — TaJlOreHOB. XHWMHUYECKHME CBOMCTBA Ha MpPUMEPE XJopa
(B3auMOJICMCTBUE C MeETaVIaMH, HEMETAUIaMH, IIeroYamMu). XJIOPOBOIOPOI.
CongHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YyeHUE, TpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJOBEeKa. BaxHennme XJIOpuabl U UX
HAax0JIEHUE B MPUPOJIE.

OO6uras xapakrepuctuka sneMeHToB VIA-rpymnmbsl. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHn okuciaeHus. CTpoeHne W (U3NIECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOIa U CEPhI. AJUTOTPOITHBIE MOAUGUKAIIMKI KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3NUECKUE U
XUMU4YecKkre cBoMcTBA. OKCHUIBI CEPhl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepnHast kuciiota, (QU3MYECKHME W XUMUYECKHE CBOMCTBa (00IME Kak
MPEACTaBUTENST Kjacca KUCJIOT W crnenuduyeckue). XUMUYECKUE PEaKIUH,
JISKAIME B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOJy4eHHUs] CEPHOM KHUCIIOTHI.
[Tpumenenue cepHo¥ KUCI0ThI. COJIM CEPHOM KUCIOThI, KAYECTBEHHAS PEAKI[ U Ha



cynb¢ar-uoH. HaxoxxneHue cepbl U e€ COEOUHEHUN B Mpupoje. XUMHUYECKOE
3arps3HEeHUE OKPYKAIOIIEH Cpelbl COCNMHEHUSMH Cepbl (KUCIOTHBIC MOXKIH,
3arps3HeHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T'0 MPEOTBPAIICHUS.

OOmas xapakTepucThKa AIeMEeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTETIEHN OKUCICHHS. A30T, pacClpOCTpaHEHHE B TIPHUPO/IE,
duznueckue u XuMUIeckre cBoicTBa. KpyroBopoT azoraB nmpupoje. AMMHAK, €ro
du3nIecKre u XUMHYECKHUE CBOMCTBA, MOJTydeHue U nmpuMeHenne. CoJii aMMOHHS,
uX (PU3MUecKre U XMMUIECKUEe CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THas KHCIIOTa, €€ TOJMy4YeHHEe, (PU3NISCKUE U XUMUYCCKHUE
cBoiicTBa (00IME KaK TMPEACTAaBUTENS Kjlacca KHUCJIOT U CHEHU(PUUECKHUe).
Hcnonp30BaHWe HUTPATOB M COJIEH aMMOHHMS B KaueCTBE MHHEPATbHBIX
ynoOpennil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arpsisHEHWE BO3Ayxa, MOuYBbl U BoAoémMOB). docdop,
aoTponHeie Moaubukammu docdopa, GuUzMUECKHe U XUMHUYECKHE CBOMCTBA.
Oxkcun pocdopa (V) u dochopHas kuciaoTa, puznueckre 1 XUMHUIECKHUE CBOMCTBRA,
noJsryyenue. Mcnonp3oBanue pocdaros B kauecTBE MUHEPAIBLHBIX Y100DESHHIA.

OO6uras xapakrepuctuka 3neMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakTepHblE€ CTENEHH OKHUCJIEHHs.  YTJepoJd, aJUIOTPOIIHBIE
MOAU(HKAIINY, PACHPOCTPAHEHUE B TMpuponae, (U3NYECKUEe U XUMHUYECKHUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaeposnaB npupoje. OKCUabl yriaepoaa, ux
¢u3nyeckne W XUMHYECKHE CBOMCTBa, JAEWCTBUE HA IKUBBIE OPTaHU3MBI,
MOJTy4eHUE M MPUMEHEHHUE. DKOJOTHUECKUE MPOOJIEMbI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rinoOambHOTO TOTEIUICHHWS] KIUMAaTa, MapHUKOBBIN
addexT. YronbpHas KUCI0Ta U €€ CONM, X (PU3UIECKUe U XUMHUECKUE CBOWCTBA,
noiqydeHne u mnpuMmeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-MOHBHI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIUHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHavabHBIC MTOHATHS 00 OPTrAaHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepojia (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, STAHOJI, TJUIEPHUH, YKCYCHAasl KUCIIOTa).
[lpupoaHble WCTOYHUKH YIIIEBOJOPOJOB (Yyrojb, TPHPOIHBIA ra3, HeDTH),
MPOAYKTHl UX mepepadoTku (OEH3UH), UX POJiIb B OBITY U MPOMBIILICHHOCTH.
[TonsiTre 0 OMOJIOTUYECKU BKHBIX BEIIECTBAX: )KHUPaAX, OCIKaX, yriIeBOAaX — M UX
poJM B OKU3HM 4YelOBEKa. MarepuaibHOE€ €IMHCTBO OPTaHUYECKUX W
HEOPTAaHWYECKUX COCTUHECHNM.

Kpemuuii, ero ¢usndeckue W XUMHYECKHE CBOICTBa, IOJy4YE€HUE U
npumenenne. CoenuHeHuss KpeMHHs B npupojae. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinote. CUIMKATHI, UX UCIOJIb30BAHUE B
OBITY, B IPOMBIIUICHHOCTH. BakHelme cTpouTenbHble MaTepHaibl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipo6ieMbl 6€30TacCHOTO MCIOIB30BaAHUS
CTPOUTENbHBIX MATEPUAIIOB B MOBCETHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

n3y4eHue 00pa3ioB HEOPTAHUYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
MPOBEAEHNE Ka4eCTBEHHBIX PEaKIUid Ha XJIOPHUA-UOHBI U HAOIOeHIE MPU3HAKOB
WX TPOTEKAHUS, OIMBITHI, OTpaXKaronme (U3NUECKUE W XUMHUYECKHUE CBOWCTBA
TJIOTEHOB W WX COCIMHEHHWM (BO3MOYHO HCIIOJH30BaHUE BHUIACOMATEPHAIIOB),
O3HAaKOMJICHME C oOpa3maM XJOpUAOB (TalOT€HHUIOB), O3HAKOMJICHHE C
obpasmamu  ceppl U €€ COCNMHEHUSMH (BO3MOYKHO  HCIIOJIb30BAaHUE
BUJIEOMATEpPUAIOB), HAOIOIEHNE MpoIlecca 0OYTIMBaHUs caxapa IO IeUCTBUEM
KOHILICHTPUPOBAHHOMW CEPHOW KHUCJIOTBI, HW3YYE€HHE XUMHYECKHUX CBOWCTB
pa30aBIECHHOM CEPHOM KUCIOTHI, TPOBEICHNE KAYECTBEHHOM peakInK Ha CybdaT-
MOH W HaOJIoJieHue MpU3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHE C (PU3UYECKUMHU
cBoiicTBamMu a3ota, (ocdopa U UX COEAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpUAIOB), 0Opa3liaMu a30THBIX U (POCHOPHBIX yIOOpEHUIl, MOTyUeHuUE,
coOupaHue, pacrno3HaBaHWE U M3YYEHUE CBOWCTB aMMMaKa, IIPOBEICHUE
KaueCTBEHHBIX PEAKIMil HA MOH aMMOHUS U (pochaT-uOH U U3ydeHHEe NPU3HAKOB
UX NPOTEKaHUs, B3aUMOI€UCTBHE KOHIIEHTPUPOBAHHOM a30THOM KMCJIOTHI C MEJIBIO
(BO3MOHO  HCTOJIb30BAaHUE  BHUJICOMATEPUATIOB),  M3Yy4Y€HUE  Mojenen
KPUCTAIUIMYECKUX PEETOK anMasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
IpOLECCOM aACOpPOLMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOUCTBOM MPOTUBOTa3a, MOJyYEHUE, COOMpaHUe, pacllO3HABAHUE U U3yUECHHE
CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEICHUE Ka4eCTBEHHBIX PEaKIii Ha KapOoHaT 1
CUJIMKAT-UOHbl W UW3YyYEHHE TNPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHHE C
MPOJAYKUMEH CWIMKATHOW TMPOMBIIUICHHOCTH, PEHICHUE 3KCIEPUMEHTAIbHBIX
3aJ1a4 1o TeMe « BaxxHelnme HeMeTauIbl U UX COEIUHEHUS) .

MeTaJiibl U X COeIMHEHUS

OO0mas xapakTepruCTHKa XUMUYECKUX JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux mosoxeHuss B Ilepuomnueckoit cucTtemMe XuMHUeckux sjemeHToB J[. .
MenneneeBa u ctpoeHus: arToMOB. CTpoeHue MeTawioB. MeTamueckas CBSA3b U
METAUIMYECKAs] ~ KPUCTAUIMYECKAss  pPEIIETKA.  DJIEKTPOXUMHYECKHU PNl
HaIpsDKeHUH MeTaioB. OU3NYECKHe U XUMUYECKHE CBOMCTBA MeTauioB. O0IHe
CIocoObl TOMy4YeHus: MeTawioB. [loHsATHE O KOPPO3UU METAUIOB, OCHOBHBIC
CIocoObl 3anmThl WX OT KOppo3uu. CruiaBel (CTajlb, YYT'YH, TIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIUIEHHOCTH.

[enounbie MeTayuibl: TookeHue B [lepuoguyeckoit cucteMe XUMMUYECKUX
sanementoB JI. M. MeHneneeBa, CTpOEHUE MX aTOMOB, HAaXOXKJEHHUE B MPHUPO/IE.
du3uueckue U XMMUYECKUE CBOMCTBA (Ha puMepe HaTpus U Kaimusi). OKCuasl u



TUAPOKCUABI HaTpusi W Kanmus. [IpuMEHEHME IIEJTOYHBIX METAUIOB U UX
COEIUHEHUM.

[[lenoyHO3EMENBHBIE METAUIBI MAarHUM W KaJIbIUMU: TIOJOKEHUE B
[lepunonuueckor cucteme xumuieckux snemeHToB . M. MenneneeBa, ctpoeHue
WX aTOMOB, HaXOXJeHUe B mpupoe. PU3nyecKkue 1 XMuMHUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeillme coeauHeHusi Kaiublus (OKCUZ, THUAPOKCHUM, COJIM).
XKécTkocTh BOABI M CITOCOOBI €€ yCTPaHEHUSI.

AmoMuHUI: oJio)keHue B [leproanyueckoil cucteMe XMuMUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXAEHUE B mpupone. Puzndeckue u
XUMHUYECKHE CBOMCTBA ATFOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCUAA M THAPOKCHUAA
ATIOMUHMUSL.

Kenezo: nonmoxenue B [lepuoanueckoil cCHCTEME XUMHUECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOoeHHE aToMa, HAaXOXKIAECHHWE B npupone. Puzndeckue U
XUMUYECKHE CBOMCTBaA Kene3a. OKcHbl, TuapoKcu bl v cos xenesa (II) u xxenesza
(IIT), ux cocTa, CBOKWCTBA U MTOJTyYECHUE.

Xumuueckui IKcnepumenm:

O3HaKOMJIEHME C OOpa3laMyd METAUIOB U CIUIABOB, UX (U3UYECKUMU
CBOMCTBAMM, HW3YUYEHHE PE3YJIbTATOB KOPPO3UU  METALIOB  (BO3MOXKHO
MCMOJIb30BaHUE BHJIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUSI OKCHJIA
KaJbllMd M HaTpusi C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHUAIIOB),
UCCJIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MPOIIECCA TOPEHUS KENE3a B KUCIOPOIE
(BO3MOkHO  MCIIOJb30BAHME BHUAEOMATEPHUATIOB), MPU3HAKOB MPOTEKAHUS
KauE€CTBEHHBIX PEAKLU HAa MOHBI: MarHusi, KaJblMsl, aJlOMUHUS, LIMHKA, JKeje3a
(II) u xxene3a (III), memu (II), HAOMOMEHNE M OMHCAHUE TIPOIECCOB OKPAIIMBAHHUS
IUJAMEHM HOHAMM HATpUs, KaMsid W Kajdblusa (BO3MOYXHO UCIOJb30BaHUE
BHJIEOMAaTEPUAJIOB ), UCCIIEAO0BaHUE aM(DOTEPHBIX CBOWCTB TUAPOKCHIA ATFOMHUHUS
Y TUJIPOKCHUIA [IMHKA, PEIICHUE SKCTIEPUMEHTATILHBIX 33]1a4 110 Teme « BakHei e
METAJUIBl U UX COCIUHEHUS».

XUMUA U OKpYKaWas cpeaa

BemectBa 1 Marepuansl B ITOBCEIHEBHOW KWU3HM 4YeJOBeKa. be3zomacHoe
WCTIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakiuid B ObITy. [lepBas momotip npu
XUMUYECKHUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroliel cpenbl (mpeaeibHas JoImycTUMas
KOHIIeHTpatus BemtecTs, naiee — [1JIK). Pons xumun B pereHnn 3K0J10rudeCKux
npooJieM.

Xumuueckuit IKCnepumenm:

M3y4yeHHEe 00pasIoB MaTepUaloB (CTEKJIO, CIUIAaBbl METALIOB, MOJHUMEPHbIC
MaTepuabl).

Mesicnpeomemmnuie ceasu



Peammzanms MeXnpenMeTHbIX CBS3€M NPHU M3YYEHUM XUMHMM B 9 Kiacce
OCYLIECTBIISIETCSI 4epe3 UCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHUN, SBIIAIOIIMXCS CUCTEMHBIMU ISl OTJIEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOTI'O LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHBIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpuUs, aHalW3, CHHTE3, KiIacCU(UKaLUus, MEPUOJAUYHOCTh, HAOIIOIECHUE,
AKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHE, MOJIENb, SBJICHUE, MNApPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTepHaJIbI.

®usuka: marepus, aroM, O>JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHW]I,
M30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKHA 3apsil, MPOBOIHUKHU,
MOJIYyIIPOBOJAHUKH, JUANEKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperatHoe COCTOSIHUE BELIECTBA, I'a3, PaCTBOP, pACTBOPUMOCTh, KPUCTAILTUYECKAST
pemérka, CruiaBbl, (U3NUECKUE BEIMYUHBI, CAUHUIBI U3MEPEHHS, KOCMUYECKOEe
MIPOCTPAHCTBO, INTAHETHI, 3BE3/1bI, COJHIIE.

buonorust: porocunre3, npixanue, 6uocdepa, s3KocuUcTEMa, MUHEPATbHBIE
y100pEeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHThI, IUTATENIbHbIE BEIIECTBA.

I'eorpagus: armocdepa, rtuapocdepa, MHUHEpaAIbl, TOPHBIE MOPOIBI,
IIOJIE3HBIE HCKOIIAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUsA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHUSI NPOTPAMMbl OCHOBHOI'O OOILEro
00pa3oBaHUs NTOCTUTAIOTCS B XOJl€ OOyYEHUS XMMHUHM B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHOU AEATEIbHOCTH B COOTBETCTBUY C TPAAULMOHHBIMUA POCCUNCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMM LEHHOCTSMHU, MNPUHITHIMH B
o0IlIeCTBE NpaBWIaMH W HOPMaMu MOBEJEHUS U CHOCOOCTBYIOT IpoueccaM
CaMOTIO3HAHMS, CAMOPA3BUTHSI M COLMATU3ALUHT 00YYarOIIUXCS.

JIMYHOCTHBIE  pe3yJdbTaThl  OTPAKAIOT TOTOBHOCTh  OOYYaIOLIMXCS
PYKOBOJCTBOBATbCSl CUCTEMOM IO3UTHBHBIX LIEHHOCTHBIX OPHUEHTALUHA H
pacIIMpEHnE OMbITa AESITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAyYHOMY HACJIEAWIO, MOHMMAHWS 3HAYE€HUs XHUMHUYECKON HAyKHu B KU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJaJ€Th JOCTOBEPHOUN MH(MOpMAIUE o
MEPEAOBbIX AOCTHKEHUAX U OTKPBITUSIX MHPOBOW M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIIECTBA;

2) rpa’KIaHCKOT0 BOCTIUTAHMS:

MPEACTABIIEHUSI O COLUMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTMBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEILCKOM, TBOPYECKOW W JPYrux  BUAAX
JeSTEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM AESITENbHOCTU MpHU
BBIMIOJIHEHUM Y4E€OHbIX, MO3HABATEIbHBIX 3a/a4, BBINOJHEHUH XHMHUYECKUX
AKCIEPUMEHTOB, CO3JaHUH YUE€OHBIX TPOEKTOB, CTPEMIIEHUS K B3AUMOIIOHUMAaHU IO
M B3aUMONIOMOIIM B Mpolecce ATOM Y4yeOHOM MAesTeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEIACHUE M IMOCTYIIKM CBOMX TOBAapUILEH C IMO3ULUA
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHMS MO CJIEACTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 IO3HAHMS:

MHUPOBO33PEHUYECKNE NPEACTABICHUS O BELIECTBE U XUMHUYECKOW PEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIIAIOIINE
OCHOBY Il IOHMMAaHHs CYIIHOCTU HAayYHOUN KapTUHBI MUpA, NPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUs MPUPOJIBI, B3aUMOCBS35X YEJIOBEKA C
MPUPOTHOM CPESOM, O POJIM XUMHUHU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

[I0O3HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIE HA IMOJy4€HUE HOBBIX 3HAHUU IO
XMW, HEOOXOAUMBIE 11 OOBSCHEHHS HAOFOTaeMBIX MPOIECCOB W SIBJIICHUH,
MO3HaBaTeNbHOM, MHPOPMAIIMOHHONW W YHUTATEIbCKOW KYJIbTYPhI, B TOM YHUCJE
HABBIKOB CaMOCTOATEIbHON paboThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPaTypoil, AOCTYNHBIMH TEXHUYECKUMH CpEACTBAaMU HH(POPMALMOHHBIX
TEXHOJIOTHH;

WHTEpEeC K OOYydYeHHI0O W TO3HaHWIO, JO003HATEbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOOOpa3oBaHMIO, TPOEKTHOW H  HMCCIEI0BATEIbCKON
JeSTENIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlICHHOCTH M YPOBHS OOydYeHHUS B
JlaJbHEHIIeM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAaHHWE LEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY
3/I0pOBBIO, YCTAHOBKM Ha 370POBBbIN 00pa3 >KM3HU, OCO3HAHME IMOCIIEACTBUN U
HENpPUSITHE BPEAHBIX MPUBbIYEK (YIOTPEOJIEHUS AIKOTOJIs, HAPKOTUKOB, KypEHHsl ),
HEOOXOIMMOCTH COOJIIOJICHUSI TIpaBWU  O€30TMacHOCTH TPH  OOpaIieHUH C
XMUMHYECKUMU BEILIECTBAMU B OBITY U peaJIbHOM KU3HH;

5) Tpy10BOT0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3Y4EHUIO MTpodecCHii U Tpyaa pa3aMuHoOro poja,
YBOXEHHE K TPYLy M pe3yibTaTaM TPYAOBOW AEATEIbHOCTH, B TOM YHCJIE HA
OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUM 1O XUMHH, OCO3HAHHBIM BBIOOD
VMHAUBUYAJIbHOM TPAEKTOPUU MPOJOJDKEHHUS 00pa30oBaHUs C y4ETOM JMUHOC THBIX
MHTEPECOB U CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHO CTEH,
yCHENHOU PO (hecCuoOHATbHOM AESTENbHOCTH U pa3BUTHUSI HEOOXOIUMBIX yMEHUH,
TOTOBHOCTb 3/IalITUPOBATHCS B TPOPECCUOHATILHOM Cpee;

6) 3K0JI0rH4eCKOro BOCIIUTAHUSI:

AKOJIOTUYECKH IEIeCO00pa3HOe OTHOIIEHUE K MNPUPOJAE KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHMS, IOHUMAaHUE LICHHOCTH 3I0POBOIO U
Oe3omacHOro oOpas3a KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznuecKkoMy M TICUXHUYECKOMY 3J0POBBIO, OCO3HAHWE IIEHHOCTU COOIOACHMUS
mpaBuiI 6€30MaCHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMH, & TAK)KE B CUTYaIUX,
YIPOKAIOIINX 310POBBIO U )KU3HU JIKOJIEU;

CIIOCOOHOCTH MPUMEHATh 3HAHUA, TOJlydaeMble MPH U3YYCHUH XUMUHU, JJIS
pEILICHUS 3a/1a4, CBA3aHHBIX C OKPYKAOIIEH MPUPOTHOU CPEIOH, I IOBBIICHU S
YPOBHS  3KOJIOTHUECKOW  KYJIbTYpbl, OCO3HAHHS TJIOOAILHOIO XapakTepa
AKOJOTUYECKHUX MPOOJIeM W MyTeW HUX peIIeHUs MOCPEICTBOM METOJ0B XUMHH,
AKOJIOTUYECKOTO MBIIIEHUS, yMEHHSI PYKOBOJICTBOBAaTHCSA UM B IO3HABATEIbHOM,
KOMMYHHUKAaTUBHOM U COLMATIbHOU ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe wmeranpeaMeETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYHUMBbIC IS
(GopMUpOBaHUST MHUPOBO33pPEHHUSI OOIICHAYyYHbIE TMOHATUA (3aKOH, TEOpHs,
MPUHIUI, TUNIO0TE3a, (aKT, CUCTEMA, IPOLIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOPbhIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYyYHBIX YYEOHBIX MPEAMETAaX U IMO3BOJIIOT Ha
OCHOBE 3HaHMWI U3 3TUX NPEIMETOB (POPMHUPOBATh NPEICTABIEHUE O LEIOCTHON



HAY4YHOU KapTHWHE MHpPA, U YHUBEpCAIIbHbIE YUeOHbIE JeiCTBUS (ITI03HABATEIbHbIE,
KOMMYHUKAaTUBHBIE, PErySITUBHBIE), KOTOphIE oOecTneuynBarOT (OpMHUPOBAHHE
FOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYILIECTBICHUIO y4€OHOU
NEeATEIbHOCTH.

Io3naBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eCTBUS

ba3oBbleiornyeckue 1eMCTBUSA:

YMEHHSI UCTOJL30BaTh MPHUEMBI JOTUYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHW: PACKPBIBATh CMBICT XUMHUYECKUX MOHATUN (BBIAETSATh UX XapaKTEpPHBIC
MPU3HAKKM, YCTAaHABJIMBATh B3aUMOCBSA3b C JPYTUMHU MOHSTUSIMH), UCIIOJIb30BATh
MOHATHUS JJIs1 00BCHEHUS OTIENbHBIX (PAKTOB U SIBJICHUI, BHIOUPATh OCHOBAHUSA U
KpUTEpUH I KIacCU(PUKAIMU XUMUYECKUX BELIECTB M XUMHUYECKHX PEAKIIHM,
YCTaHABIMBATh MPUYUHHO-CJIECTBEHHbBIE CBSI3M MEXKAY OOBEKTAMH H3Y4YEHUS,
CTPOUTH JIOTHUECKUE PACCYXACHUS (MHAYKTUBHbIC, IETYKTUBHBIE, 10 aHAIIOTHH),
JieNaTh BBIBOJIbI M 3aK/IIOUEHUS,

YMEHUE NPUMEHSITh B MPOLECCE IMO3HaHWS MOHATHS (MpEeIMETHbIE H
MeETanpeIMEeTHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEH, UCTIOIb3YEMbIE B XUMU U,
peoOpa30BbIBaTh IMPOKO NPUMEHIEMbIE B XUMUU MO/JIEIbHBIC IPEICTABICHUS —
XUMHYECKUI 3HaK (CMMBOJ 3JIEMEHTAa), XUMHUYecKas ¢opmyia U ypaBHEHHE
XUMHYECKON peaklnu — MPU PELICHUH Y4eOHO-I03HABaTeIbHBIX 33/1a4, C YU4ETOM
ATUX MOJENbHBIX NPEICTABICHUI BBISBIATh U XapaKTEPU30BaTh CYILECTBEHHBIE
OPU3HAKU M3YYaEMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XUMUYECKUX PEAKIINH,
BBISIBISITh  OOIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3y4aEMbIX ITPOLIECCAX U SIBICHUSX.

Ba3oBble ncciieoBaresibCcKue 1eiC TBUS:

YMEHHUE HCIOJb30BaTh MOCTABJIECHHBIE BOMPOCHl B KAY€CTBE MHCTPYMEHTA
MO3HAHMS, a TAaKKE€ B KadeCTBE OCHOBBI JJs1 (DOPMUPOBAHUSA THUIIOTE3BI TI0
MpOBEpKE MPaBUILHOCTH BHICKA3bIBAEMBIX CYKICHU;

MpuoOpeTeHne OmbITa MO IJIAHWPOBAHWIO, OPTAHMU3AIMU W TPOBEICHUIO
YUEHUYECKHX DSKCIIEPUMEHTOB, YMEHHE HaO/oaTh 3a XOJOM IpoIiecca,
CaMOCTOSTENbHO MPOTHO3UPOBATH €0 PE3YNbTAT, POPMYIMpPOBaTH 000 OIICHUS U
BBIBO/IbI 10 pe3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIIEAOBAHUS, COCTABIISATh OTUET
0 MpoeNIaHHOM padoTe.

PaboTa c undopmanmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HMHTEPIPETHPOBATh HH(POPMALIUIO
Pa3JIMYHBIX BUAOB U (POPM MPEICTABICHUS, IOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMyJsIpHAsE JIUTepaTypa XHUMHYECKOTO COJEp)KaHusl, CIpPaBOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUYECKH OLEHHUBATh MPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO HH(POPMAIIHIO;



YMEHUE NPUMEHSTh Pa3IMUHblEe METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
MHPOPMALIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX [JIsI BBINOJHEHUS
y4eOHBIX U M03HABATENbHBIX 33/1a4 OTPEEIEHHOT0 TUIIA, IPUOOPETEeHUE OTbITA B
o0sacT HCMOJb30BaHUSA HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHIA,
OBJIaZICHUE KYJIbTYPOU aKTUBHOT'O UCTIOJb30BaHUS PA3JIMUHbBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENBHO BEIOMPATh ONITUMATIBHYIO (hOPMY IpeICcTaBICHHUS HHPOPMAITUH U
WTIOCTPUPOBATh pelIaeMble 3a7adydl HECIOXKHBIMU CXEMaMH, JUarpaMMaMH,
apyrumu popmamu rpaduki U uX KOMOMHALIUAMU;

YMEHHE WCMOJb30BaTh M AaHAJIM3UPOBATH B IMpolEcce Yy4yeOHOU H
MCCIIEI0BATENHCKOM ACSITENbHOCTH UHPOPMALIMIO O BIUSIHUM MPOMBIILICHHOCTH,
CEMbCKOT0 XO35MCTBAa M TPAHCIIOPTa HA COCTOSIHUE OKPY’KAIOLIEW MPHUPOIHON
Cpeabl.

KomMyHnKkaTHUBHBIE yHMBepcaJIbHbIE ydeOHble e iCTBHS:

yMEHHS 3a/JaBaTh BOMPOCH (B XojAe Auaiora v (W) AUCKYCCHH) TIO
CyLIECTBY  OOCyXkaaeMoil Tembl, (QOPMYIUPOBATH CBOU  MPEIJIOKEHUS
OTHOCUTEJIHHO BBITIOJIHEHUS IPEIJI0KEHHOM 3a/1a4u;

YMEHUSA  NPEICTABIATh  IOJyYEHHbIE  PE3yJbTaThl  IO3HABATEIbHOM
JEATEIbHOCTU B YCTHBIX M TNHCBMEHHBIX TEKCTax; JeJaTh MPe3EHTALUIO
pPE3YyAbTATOB BBIMOJHEHUS] XUMHUECKOTO 3KCIIEPUMEHTA (J1a0OPaTOPHOIO OIbITA,
71a00paTOpHOM pabOTHI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, y4EOHOTO MPOEKTA);

yMeHUsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTeIbHOM W MCCIEAOBATENbCKOM  JEATENbHOCTH MPU  PELICHUH
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yuéra OOIIMX HWHTEPECOB M COTJIACOBAHHUSA
no3uuui (o0cyxaeHuss, 0OOMEH MHEHUSIMHU, «MO3TOBbBIE IUTYPMbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBH, ONpEJeleHHe KPUTEpUEB IO OIEHKE KadyecTBa
BBIIIOJIHEHHOM padOThI U IpyTHE).

PeryasiTuBHbIe YHUBepPCaJIbHbIE y4eOHbIe e iCTBUA:

YMEHHE CaMOCTOSITEIbHO OMNPEAENATh LEIH JIEeATeIbHOCTH, MIAHUPOBATh,
OCYILECTBISITh, KOHTPOJIUPOBATH U MPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITEIbHOCTh, BbIOUpaTh HanboJiee 3pPekTrBHBIE CIOCOOBI PElIeHUs] YUeOHbIX U
MO3HaBaTeIbHBIX 33Ja4, CaMOCTOSATEIbHO COCTABISITh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBI aIrOPUTM JEHCTBUU IIPU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIy4€HHUsSI HOBBIX 3HAaHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yjbTara 3asBICHHOW IeJd, YMEHUE
MCIIOJIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, TPEJIaraeéMble B YCIOBUH 3aaHUI.

HNPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTrHbIX pe3yibTaTOB IO OCBOEHUIO 0053aTEIbHOTO
COJEp>KaHUsA, YCTAaHOBJIEHHOTO [aHHOW (enepaipHON padodeil mporpamMmon,
BBIACIISIIOT: OCBOCHHbIE OOYYAIOIIMMUCS HAy4YHbIE€ 3HAHWS, YMEHUS U CIOCOOBI



JNEUCTBUM, BUIBl JEATEIIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHS, €r0
WHTEpIpeTauy, NpeoOpa3oBaHUI0O M MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX.

K koniry oOy4enus B 8 ki1acce npenMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD Y 00yUaIOIINXCS YMEHUI:

PaCKpbIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHSTUN: aTOM, MOJIEKYJIA,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOHAS U HEOTHOPO/IHAS ), BAIGHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJSIpHAs Macca,
MacCcoBas 10JII XUMHAYECKOT0 DJIEMEHTA B COSUHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KUCJIOTa, OCHOBAHHUE, COJIb, AIEKTPOOTPHULATENBHOCTb, CTEIEHb
OKHUCJICHHSI, XUMHUYECKasi peaKiusi, KJIACCU(PHUKAIMSA pEaKlUid: peakiuu
COCIVMHEHUsA, pEaKLUU pPAa3JIOKEHUS, PEaKIUU 3aMEIICHUS, pPEaKIUU
oOMeHa, 3K30- U YHIO0TEPMUUYECKHUE PEAKIUH, TEIJIOBOM 3PPEKT peakiuu,
AIpO aroMa, B3JEKTPOHHBIM CJIOW aroMa, aroMHas opOuTanb, paguyc
aToma, XMMHUYECKAas CBA3b, MOJSIPHAsl U HEMOJSPHAs KOBAJICHTHAs CBS3b,
WOHHAsl CBSI3b, UOH, KATUOH, aHUOH, PacTBOP, MaccoBasi JOJIsl BEIIECTBA
(Mpo1IeHTHAs KOHIIEHTPAIIKsI) B paCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU MOHATHUS TPU OMUCAHUH BEIECTB U UX MPEBPAILICHUM;
UCIIOJIh30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJCHUA (POpMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

OTIPENIETISITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJIEHHS  DJIEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
MPUHAJIEKHOCTh BEHIECTB K OMPEAEIEHHOMY KIIACCY COEIMHEHHWM II0
dbopmynaMm, BHUI XUMHUYECKOW CBS3M (KOBAIGHTHass W HWOHHAs) B
HEOPTraHUYECKUX COECTUHEHUAX;

packpeiBaTth cMbIch Ilepuoamueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh MOHMMAHUE NEPUOJAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKHUX BJIEMEHTOB OT MX MoJoxeHus B llepuonnueckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, NOCTOSHCTBA COCTAaBAa, aTOMHO-
MOJIEKYJIIPHOTO YUEHHUS, 3aKOHA ABOTaJIpO;

OTUCHIBAaTh M XapakTepu3oBaTh TabimuHyto Gopmy I[lepmoamveckoit
CHUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3jinyaTb [OHATUS «IJIaBHas
noarpynna (A-rpymnmna)» u «no6oynas noarpynna (b-rpynmna)», mansie u
OOJIbIlIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHs, KOTOpPbIE HMMEIOTCS B
tabimue «llepuoamueckas cuctema xumuueckux saemeHtoB J[. M.
MenpneneeBay C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi siApa, 0011ee YHCIIo 3IEKTPOHOB
U pacTipeeNiCHUe UX TI0 AIEKTPOHHBIM CJIOSM);

KJacCU(UIIMPOBATh XUMHUYECKUE SJIEMEHThI, HEOPTaHNYECKHE BEIIECTBA,
XUMHYECKUE peakiuu (10 YUCIY U COCTaBY Y4YacTBYIOIIMX B PEAKIUH
BEIIIECTB, TI0 TEIIIOBOMY 3 (eKTy);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, OATBEPIK/1asi OMMCAHNE MPUMEPaMU MOJIEKYJISIP HBIX
YPAaBHEHUMN COOTBETCTBYIOLIUX XUMUUECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUs XHMHUYECKUX TNPEBpAIllCHU B
Pa3IMYHBIX YCIIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO HU  MOJISIPHYIO MAaccChbl
BEIIECTB, MACCOBYIO JIOJI0 XWMHUYECKOTO »3JeMeHTa 1o ¢opmyre
COEAMHEHHUSI, MaCCOBYIO J0JI0 BEILIECTBA B PACTBOPE, MPOBOIUTH pacyEThI
10 YPaBHEHUIO XUMUYECKOU peaKny;

MIPUMEHATh OCHOBHBIE OIEPAI[MN MBICIUTEIbHOMN ACSITENbHOCTU — aHAIIU3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CUCTEMAaTU3allNI0, KIacCU(PUKAIIUIO,
BBISIBJICHHE MPUYMHHO-CJICJICTBEHHBIX CBSI3€A — JJIsl U3YUYEHUSI CBOWCTB
BEIIECTB U XUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAYYHbIE METOIbI
MO3HaHUsI — HAOIIOEHUE, U3MEpPEHHE, MOJIEIUPOBAaHHUE, SKCIIEPUMEHT
(peanbHbIN U MBICIICHHBIN);

CJIeI0BaTh  TpaBWJaM  MOJb30BaHUS  XUMHUYECKOM  TIOCYyIOW U
naboparopHBIM 00OpYIOBaHWEM, a TaKKe NpaBWIaM OOpalieHHus ¢
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIMSIMH TI0 BBITIOJHEHHUIO
Ja00paTOPHBIX XUMHUYECKHX OIBITOB TO TMOJYYEHHIO M COOHMPAHHUIO
ra3o00pa3HpIX BeEMmECTB (BOAOPOJAa M KHCJIOPOJaa), MPUTOTOBICHHUIO
PAacTBOPOB C ONPEAECIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BELIECTBA,
IUITAHUPOBaTh W TPOBOJWUTH  XMUMHYECKHE  JIKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIENOYEH U KHCJIOT C TOMOIIbIO MHANKATOP OB
(;maxmyc, dpeHondTanent, METUIOPAHK U JPYyTHUe).

K koHiry oOy4enus B 9 kj1acce npeMeTHbIE pe3ysIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD Y 00yUaIOIINXCSI YMEHUI:

PacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKHX ITOHSATHN: XUMHWYECKHMA
DJIEMEHT, aTOM, MOJICKYyJia, WOH, KaTWOH, aHWOH, MPOCTOE BEIIEeCTBO,
CJIO’)KHOE BEIIECTBO, BAJICHTHOCTbH, DJIEKTPOOTPHIIATEIILHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKash PEaKIus, XUMUIECKasl CBSA3b, TEIIOBOH d(dekT
peaKkiuu, MOJb, MOJSPHBIA  O00BEM, pacTBOp,  DIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIMTUIECKAS JAUCCOIMAINSA, PEaKIUd HOHHOTO
oOMeHa, Karaqm3aTop, XUMHYECKOE paBHOBEcHe, OOpaTuMble U



HEOOpaTUMBbIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH,
OKHUCJIUTENNb,  BOCCTAHOBUTENIb, OKHUCJIEHHE W  BOCCTAaHOBIICHHUE,
amtoTponusi, aMpOTEPHOCTh, XUMHUUYECKasl CBSI3h (KOBAJICHTHAsI, HOHHAS,
METAUIMYECKAs), KpHUCTAUIMUECKas PEHETKa, KOpPpO3Us METAIUIOB,
CIUIaBbI, CKOPOCTb XHWMHWYECKOW PEaKIUH, IPEAEIbHO AOIyCTUMAas
koHueHtpauus [TJIK BemecTna;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHA U
MIPUMEHSATH 3TH NOHATHUS IPU ONKMCAHUU BEUIECTB U X MTPEBPALLEHUIA;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY Ui COCTaBJieHUS (QOpMyI
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINM;

ONIPEAEIIATH BAJICHTHOCTh U CTENEHb OKUCJIEHUS] XUHMUYECKHX 3JIEMEHTOB B
COCIVMHEHUAX pAa3JUYHOTO COCTaBa, IIPUHAJICKHOCTh BELIECTB K
OTIpPEeACIEHHOMY KJIaCCy COEIMHEHMH 1o (opmysaMm, BUI XUMHUYECKOUH
CBSI3M (KOBA&JIEHTHAs, WOHHAsA, METaIMUYecKas) B HEOPraHMYeCKUX
COEAMHEHUSIX, 3apsij] MOHA [0 XUMUYECKOU (hopMylie, XapakTep cpenbl B
BOJIHBIX PaCTBOPAX HEOPTaHWY €CKUX COETMHEHU M, TUIl KPUCTAJUIMY ECKO U
PEETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbica llepuonmueckoro 3akona [l. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAHME: OIMCHIBATb M XapaKTEpU30BATH
tabnmuunyio ¢opmy I[leproauueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB:
pa3nuuarh TMOHATHS «IJaBHas mnoArpynma (A-rpynma)» U «mnobdodHas
noarpynna (b-rpynma)», mameie W OoJibllIe TEPUOABI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpPHIE UMEIOTCA B MEPUOAUYECKON Tabiuie, C
YHCJIOBBIMH  XAPAKTEPUCTUKAMH  CTPOEHHS  aTOMOB  XMMHYECKHUX
AIIEMEHTOB (COCTaB MW 3apsa sapa, oOIlee YHCIO JJIEKTPOHOB U
pacrmpeneneHie HMX 10 DJJIEKTPOHHBIM CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB AJIEMEHTOB U WX COCJUHEHUW B
Mpeenax MajblX NEPUOJA0B U IMIABHBIX MOJArPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMHUUYECKUE 3JIEMEHThI, HEOPraHMUYECKHE BEIIECTBA,
XUMHYECKUE peaklud (M0 YUCIY U COCTaBY YYacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIIOBOMY 3PQEKTY, M0 U3MEHEHHUIO CTENEHEeW OKHCIICHUS
XUMHUYECKHUX JIEMEHTOR);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMUYECKUE
CBOMCTBA MPOCTBIX U CJOXHBIX BELIECTB, IOJATBEPXKAAs ONHCAHUE
IIPUMEpPaMHU MOJIEKYJSIPHBIX M HWOHHBIX YPaBHEHUN COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKLUH;

COCTAaBJIATH YPABHEHUS AJIEKTPOJUTUYECKOM JUCCOLMALMU KHUCJIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMI HOHHOT O



oOMeHa, ypaBHEHHMsS pEaKlIUd, MOITBEPKIAIOUIMX CYIIECTBOBAHHE
TCHETUYECKOM CBSI3U MEXK/TY BEIIECTBAMHU PA3IMIHBIX KJIAaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCJIMTEILHO-BOCCTAHOBHUTEIBHBIX —PEAKITHIA
MOCPEACTBOM COCTABJICHUS SJICKTPOHHOTO OallaHCca dTUX PeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAaHUS XUMHUYECKUX TMPEBpaIICHUH B Pa3IMYHBIX
YCJIOBHSIX;

BBIYUCJIATh OTHOCHTEILHYID MOJIGKYJSIDHYIO W MOJSIPHYIO MacChl
BEIIECTB, MACCOBYIO JOJI0 XHMHUYECKOTO »3JeMeHTa 1o ¢opmyre
COEAMHEHMSI, MACCOBYIO JI0JIIO BEILIECTBA B PACTBOPE, MPOBOIUTH pacyEThI
10 YPaBHEHHUIO XUMHUYECKOU PEaKIIHH;

coOoaTh  TpaBWjia  TOJIB30BAaHUSA  XUMHYECKOM  TOCYAoHW |
nabopaTopHbBIM  00OPYIOBAaHUEM, a TakXKe TMpaBuila OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBMM C WHCTPYKIUSMH II0 BBITIOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYEHUIO W COOUpPAHHUIO
ra3o0o0pa3HbIX BEUIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

OPOBOJWTH  PEAKIMH, TOJTBEPXKIAIONIMEe KAueCTBEHHBIM  COCTaB
Pa3JIMIHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM ITyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapOoHar-, ¢ocdar-, cwimkar-, cyibdar-, TUAPOKCUI-UOHBI,
KaTHUOHBI aMMOHHS M MOHBI W3YYEHHBIX METAUIOB, MPHUCYTCTBYIONIHE B
BOJTHBIX PaCTBOPaxX HEOPTAHWYECKHX BEIIECTB;

MPUMEHATH OCHOBHBIE OTEPaIli MBICIUTEIHHOMN JASSITEIbHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHWEe, CUCTEMATH3aIUIO, BHISBICHHUE
MPUIUHHO-CIICICTBEHHBIX CBSI3€H — 11 M3YyYEHHs CBOWCTB BEUIECTB H
XUMHUYECKUX PEAKIHA, ECTECTBEHHO-HAyYHbIE METOJbl TO3HAHUA —
HaOJII0/IeHNe, M3MEpPEHUE, MOJCITUPOBAHHUE, DKCIIEPUMEHT (pEaTbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanyecTrBo yacoB
Ne HaumeHoBaHMe pa3aesioB u JuieKTpoHHbIE (U poBbIE)
KoHTpoabHbIe IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBareJ/ibHbIE peCypchl
padoThI padoThbI
Paznea 1. [lepBoHavajibHbIe XUMUYECKHE MOHSITUSI
Xumnsg — BaxkHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.eds00.ru/A3RIT4T6X
MPaKTUYECKON NIEeATEITPHOCTH
YyeJIOBEKa
BenectBa 1 xummnueckue
1.2 i 15 1 https://m.edsoo.ru/JOM9V 8V 8D
peaxkuuu
Hroro no pasneny 20
Pazneu 2. BaxxHeiinmme npeacTaBuTe M HEOPraHu4e CKMX BelleCcTB
B . K !
2.1 OIYX. RHCTOPOA. LIOHATHE 6 https/m.edsoo.rW/Q5SASK5W8Y
00 okcuaax
B !
2.2 ONIOPOAL. LIOHATHE O 8 1 https://m.edsoo.ru/C4H8K 6 TSE
KHCIOTaX U COJISIX
Bopa. PactBopsl. [Toustue 06
2.3 A P 5 1 1 https://m.edsoo.ru/F1X701B0Q
OCHOBAaHHUAX
OCHOBHBIE KIAaCCHI
24 . 11 1 1 https://m.edsoo.ru/L3F4R 7G0T
HEOPTaHUYECKUX COCTMHEHU I
Hroro no pazgeny 30

Paznen 3. [lepuoanueckmii 3akon u [lepuoauyeckas cucrema xumudeckux 3jeMeHToB /. U. MennesieeBa. CTpoeHue aToMOB.

Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEJJIbLHbBIE peaKknuun




[Tepuoauueckuii 3aK0H U
[lepnonnueckas cucrema

3.1 XHMHYECKHX 3yeMeHTOB J1. U. 7 https//m.edsoo.ru/C9I1K8POM
MenpeneeBa. CTpoeHue
aroMa
XuMHYECKas CBSI3b.
32 OKHCIUTEILHO- 8 https://m.edso0.ru/WSCOT2E7K
BOCCTaHOBUTEIbHBIC PEAKIIUU
Hroro no pazgeny 15 https://m.edsoo.rt/DIYIK7ESL
PezepBHOE Bpems 3 https://m.edsoo.r/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

[1O ITPOI'PAMME




9 KUIACC

KoumuecTBo 4yacos
HanMeHoBaHMe pa3iesioB U TeM DJieKTpoHHbIE (M ( poBbIE)
Ne /i Konrtpoabubie | IlpakTuyeckmne
NMPOrpaMMbl Bcero o0pa3oBaTeJbHBIE peCcypchl
padoThI padoThI
Paznea 1. BeniecTBo 1 XUMHYeCKHE peaKIUH
IToBTOpEHME U yryONeHNE 3HAHUI
1.1 P yryo 5 1 https://m.edso0o0.rt/GOMSWIJ3T
OCHOBHBIX pa3/IeNIoB Kypca 8§ Kiacca
OCHOBHBI€ 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . 4 https//m.eds00.ru/R329Q6G4G
peakui
DIIEKTPOJIUTUYECK: .
1.3 P w1 Ancconmati 8 1 1 https://m.edsoo.rt/DSR5V404A
XUMHYECKHE PEAKIIUH B pacTBOpax
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M MX cOe JMHE HUSI
OO0mmast XapakTepuCcCTHKa XUMUICCKU
2.1 e p P x 4 1 https://m.edsoo.rw/FOW IN9F5V
aneMeHTOB VIIA-rpynmel. [anorensr
OO0mast XapakTepuCcTHKa XUMHUYECKUX
2.2 sanemeHTOB VIA-rpynmnbl. Cepau eé 6 https://m.edsoo.ru/S7TL7TMIL7S
COCTUHEHUS
OOmmast XapakTepuCTHKa XUMHUIESCKAX
23 anieMeHTOB VA-rpynnsl. A3oT, dochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COCIMHEHUS
OO0mast XapakTepuCTHKa XMMHUYECKHUX
2.4 sanemeHToB IVA-rpynnel. Yriepona u 8 1 2 https:/m.edsoo.r/Q2W5SH2K5Y
KPEMHUU U UX COCTUHEHUS
Hroro no pazneny 25




Pa3znes 3. MeTa/sibl M X cOeIMHE HUS

3.1 OO0ume cBOWCTBA METAIIIIOB 4 https://m.edsoo.rv/C1C6H6T2M
32 BaxxHeiinme MeTamibl U UX COEIUHECHU S 16 https://m.edso0.ru/I8G6J7R9U
Hroro no pazneny 20
Paznea 4. Xumusi 1 OKpysKaomas cpejaa
4.1 BetuecTsa 1 MaTepHasbl B KH3HH 3 https://m.eds00.ru/Z3S8T1Q8K
YyeJIoBeKa
Hroro no pazneny 3
PezepBHOE Bpems 3 https:/m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB IT10 68

[TPOTPAMME







IHHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB
JIEKTPOHHBI
KonTtp [aTa nsyyeHus
¢ uug poBbIe
Ne onbubl | Tlpakrm | [ara no dakTty
Tema ypoka oOpa3oBare.Ji
n/n Becero | e yecKue H3y4yeHust
bHbIE
pabort padoThI
pecypcbl
bl
1 [Ipeamer xumun. Ponap XumMuu B )KU3HU 1 https://m.edsoo.
yeJjoBeKa. Tena u BelecTBa 01.09.2026 | ruw/J4C2V8M9YV
2 [loHsTHE 0 METOJAX MO3HAHUS B XUMHU 1 hitps//m.edsoo.
3 03.09.2026 | rw/P1O8ASC6T
[Tpakrnueckas padota Ne 1 «[IpaBuna
paboTsl B 1a0OPATOPUH U TPUEMBI ftps</m.edsoo.
3 1 w/O5G3EOD8
oOpaieHus ¢ 1a60paTOPHBIM 08.09.2026 ;
000pyIOBaHHEM) o
https//m.edsoo.
Yucreie BemecTBa 1 cMecu. CrocoObl
4 . 1 rw/X1A2E3M8
pasneneHus cmecei 10.09.2026 R
[Ipaktnueckas pabora Ne 2 «Pa3nenenue https://m.edsoo.
5 cMmecel (Ha IIpuMepe OUYMCTKU 1 r/R6W6Z8F9
(12 mpinnep 15.09.2026 | S
MTOBApEHHOM COJIN )» X
6 A 1 https://m.edsoo.
TOMBL I MOTICIYIIH! 17.09.2026 | rwI7RI0SHIL
XUMHYECKHE 3JIEMEHTEI. 3HAKU hitpsJ/m.edsco.
7 ' 1 r/W3U6Q6D7
(CUMBOJIBI) XKMUYECKUX JIEMEHTOB 22.09.2026

W




https//m.edsoo.

8 [IpocThie U CHOKHBIE BEIIECTBA 24.09.2026 21/H2W7W8P3
9 ATOMHO-MOJIEKYJISIPHOE YYECHHUE hutps//m.edsoo.
29.09.2026 | rw/EODILSNIN
3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.
10 Xumnueckas gopmyna. BaneHTHOCT hutps/m.cdsoo.
aTOMOB XMMHUYECKUX DJIEMEHTOB 01.10.2026 ru/I3Y2GIRAC
1 OTtHOCuTEeNbHAs aTOMHAs Macca. https://m.edsoo.
OTHOcUTEeNbHAsI MOJIEKYIISIpHAs Macca 06.10.2026 | rw/FIN3SOA9I
12 MaccoBasi 107151 XAMHUYECKOTO 3JIEMEHTA B https://m.edsoo.
COCIMHEHUH 08.10.2026 | rw/J6A9W4P1]
13 Konuuecto BemnectBa. Monbs. Monsipaas https://m.edsoo.
Mmacca 13.10.2026 | rw/C2J5K415X
14 DU3NYECKHE U XUMUYECKUE SBJICHUSL. https://m.edsoo.
XuMuyeckas peakius 15.10.2026 | ru/S2R3H7N6C
15 [Ipu3HaKu 1 yCIIOBUS MPOTEKAHUS https://m.edsoo.
XUMUUYECKUX PEaKIUM 20.10.2026 | rw/Z3F4A8K60
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. https://m.edsoo.
XUMHYECKHE YpaBHCHUS 22.10.2026 | rw/P7V8ASZ3D
Bbruncnenus konuuecTsa, Macchl https/m.edsoo.
17 Bemecnfa 110 YPABHEHUSIM XUMHUYECKUX 05.11.2026 rW/WIS8Y 772
peaxiuii z
Kitaccuuranmss XAMUYECKIX PeaKIuid https/m.edsoo.
18 g%o;:::)eHI/I}I, Pa3IOKEHUS, 3aMELICHMUS, 10.11.2026 rlwl/KOPlL4R1
19 M. B. JIoMOHOCOB — y4E€HBIN- https://m.edsoo.
sHIUKIoneaucT. O6o0IEeHEe U 12.11.2026 | rw/C2T2E6W6




CHUCTCMaTHu3alusi 3HAHHUH

\Y

KonTponbHas padora Nel o reme

https://m.edsoo.

20
«BemecTBa M XUMUYECKHE PEAKIIAN 17.11.2026 | rw/D6E9Q4E9H
Boznyx — cmecs razos. CoctaB Bo3ayxa. https://m.edsoo.

_ rwW/M6ATYOW7

21 Kucnopon — snmeMeHT 1 ipoctoe 19.11.2006 | MOATXOW/
BenecTBo. O30H S
dusnyecKkre 1 XMMUYECKUE CBOMCTBA https://m.edsoo.

, w/O0Q4H1U5

22 Kuciopoza (peakiuu OKUCICHUS 24.11.2026 r
ropenue). [Toustue 06 okcumax T
CnocoObl mOTydeHHst KUCIOpOoia B https://m.edsoo.

23 1a00paToOpUU U MPOMBIIITIEHHOCTH. 26.11.2026 rw/F8Q2D2X3
T[IprMeHeHHe KHCIopoa o H
TermoBoi ekt XUMHUUECKOH peaKinu,

https://m.edsoo.
MOHSATHE O TEPMOXUMHUYECKOM

24 rw/Z6H4G9D8
YPaBHEHHUH, 3K30- U SHJOTEPMHUUECKUX 01.12.2026 W
peaKImIx B
TonnuBo (HedTh, yroib U METaH). https://m.edsoo.

25 3arpssHeHue Bo3 , CIIOCOOBI €ro rw/Y2Y4M4H 1

rpsi3HEHUE BO3/IyXa, CII BI €T 03.12.2026
MpEeIOTBPAILCHUS B
Ipakruueckas pabota Ne 3 o reme

26 «lonyuenue u cobupanue Kucaopoa hutps:/m.edsoo.

g P poAg, 08.12.2026 | rwJ2X0TOAOD
W3y4EeHHUE €r0 CBOMCTBY»

7 Bonopon — snemeHT 1 pocroe https://m.edsoo.
BelecTBO. Haxoxxaenue B mpupoje 10.12.2026 | rw/I8D2B5D7A
PU3NYECKHE U XUMUYECKUE CBOMCTBA hitps//m.eds00-

28 rw/QOA7RTW6
Bojopoaa. [I[pumenenue Bogopoaa 15.12.2026 0

29 IloHsiTHE O KUCIIOTaX U COJSAX https://m.edsoo.




17.12.2026 | rw/N7I1UI1E4]
CrocoObl mosTydeHus: BOAOPOa B hitps//m.edsoo.
30 i Aopoa r/FAW6USQS
nmabopaTopun 22.12.2026 Q
[Ipaktiyeckas pabora Ne 4 o Teme https://m.edsoo.
31 d1 0 rw/A8D2B602
«lonyyenue u covaaHHe BOJI0pO/J1a, 24.12.2026
U3yUYEHUE ETO CBONCTB» Z
N .. https://m.edsoo.
0 MonsipHblii 00bEM ra3oB. 3aKOH o WAY TWAW
ABoraapo 29.12.2026 sc
Beruncnenus o0bp€Ma, KouuecTBa
33 BEIIIECTBA ra3a 1Mo €ro M3BECTHOM https/m.edsco.
» o 12.01.2027 | rwLOW2K9Q8I
KOJIMYECTBY BEILECTBA WM 00BEMY
Berancnenus o0bEMOB ra3oB Mo https://m.edsoo.
34 uw/M7G2D2E3
ypaliHeHI/I}O peaxkuu Iia OCHOBE 3aKOHa 14.01.2027 r
00BEMHBIX OTHOIIICHHH Ta30B H
35 DU3NYECKNE U XUMUYECKUE CBOMCTBA https//m.edsoo.
BO/JIbI 19.01.2027 | rw/F3SSH7HOU
16 CocraB ocHoBanuii. [lonsTie 06 https://m.edsoo.
WHAMKATOpax 21.01.2027 | rw/ISMIC5U8J
Bona xak pactBoputens. HachiieHHbIE 1 https://m.edsoo.
37 M rw/S7TZON3W2
HEHAaCBHIIIEHHBIE pacTBOPBI. MaccoBas 26.01.2027
071 BEIECTBA B PACTBOPE D
[paktudeckass padora Ne 5 mo Teme
18 «[IpuroroByieHHE PACTBOPOB C https://m.edsoo.
onpeaeNeHHON MacCOBOM 10y 28.01.2027 | rw/LOV7U6I6H
pacTBOPEHHOTO BELIECTBA»
19 KonTponbHas padota Ne2 o reme https://m.edsoo.
«Kucnopon. Bomopoa. Boga» 02.02.2027 | rw/Y3C8C9C8Z




OKcuIbl: cocTaB, KiacCu puKkarus,

https//m.edsoo.

4 ru/D1A6N2B9
0 HOMEHKIJIaTypa 04.02.2027 L
[losmyyeHre U XUMHYECKHE CBOMCTBA https://m.edsoo.

41 KUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX 09.02.2027 rw/E3USHIWS
OKCHJIOB \Y%

42 OcHoBaHHUS: COCTaB, KIacCHPUKAIUS, https://m.edsoo.
HOMEHKJIaTypa 11.02.2027 | rw/C9ZOEIN8V

. https://m.edsoo.

43 [Tomyuenre U XUMHYECKHE CBOMCTBA o/ WSV208K1
OCHOBAHHUI 16.02.2027 %

44 Kucnotst: cocras, Kiaccugukarus, https://m.edsoo.
HOMEHKJIaTypa 18.02.2027 | rw/F4P2A0C3V
IlonydeHue u XMMHYECKHE CBOMCTBA https://m.edsoo.

45 v rw/B5C1L3L6
KHCJIOT 25.02.2027

M
Comnu (cpenHue): HOMEHKIATypa,

46 6 https://m.edsoo.
cnoSo bl TIOJTY4EHUSI, XUMHUYECKHIE 02.03.2007 | rw14B90SEIX
CBOIiCTBa WI4B9QSELX
Ipakruueckas pabota Ne 6. Pemenue
SKCIICPUMEHTAIBHBIX 3a7a4 110 TEME hitps://m.edsco.

47 P A rWE9X4K 8F7
«OCHOBHBIE KJTaCChl HEOPTaHUUECKUX 04.03.2027 W
COCIMHEHUI» —

r https://m.edsoo.
€HETHUUECKasl CBSI3b MEX]y KllaccaMu

48 . r/HOUSD6AOQ
HEOPraHWYECKUX COCTMHEHU I 09.03.2027 C

https//m.edsoo.
i rw/Q6GINSLA
49 O0001IeHE ¥ CHCTEMATHU3aIMs 3HAHUI 11.03.2027 ru/Q6GINSL4

B




KonTponwsHas padota Ne3 no teme

https://m.edsoo.

50 OCHOBHBIGVI:JIaCCLI HEOPTraHUYEeCKUX 16.03.2027 | rwwerTLsisp
COCIIMHEH U —_—
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54 Ctpoenue atomoB. COoCTaB aTOMHBIX https://m.edsoo.
snep. M3otornsl 06.04.2027 | r/C9Q907Z3C
CtpoeHue IIEKTPOHHBIX 000I0YCK
55 I N https://m.edsoo.
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XapakTeprucTiKa XHMUUYECKOTO 3JIeMEHTa
56 T10 €ro MoJiokeHuo B [lepronnueckoit hitps://m.edsoo.
13.04.2027 | rw/A9C3I19Z5W
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3nauenue [lepronuueckoro 3akoHa Ass
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MenneneeB — y4€HbIH, IeAaror U 15.04.2027 | rwK3S31400V
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PesepBHbiii ypok. O6001IIEHNE U
59 vy https//m.edsoo.
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PesepBHbIit ypok. O6001IIEHNE U
67 CHCTeMaTH3allus 3HaHW M 10 TeMe 1 ftps</m.edsco.
: 20.05.2027 | rw/S2R4S8MT7N
«CtpoeHue aroma. XUMUYECKAs CBSI3b»
68 PezepBHbIii ypok. O600meHE U | https://m.edsoo.
CHCTEMAaTH3alus 3HAHU I 25.05.2027 | rw/SIRIBI1L6Q
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIACC

Koau4yecrBo yacos DJIEKTPOHHBIE
Ne Tema ypoka Konrtpo | Tlpakru | Mara uug poBbie [laTa usyyeHus no
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HEOPTraHUYECKUX BEIECTB 09.09.2026 | Q9Y1Y7Z0O
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XUMHUYCCKOTO PAaBHOBCCUA




IIPUMEHEHNE
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pel P 14.102026 | s1P2W302v
IUCCOLIHAI[AN
14 IHousarue o rtuapoin3e coneu hitps//m.cdsoo.rw
7P 16.10.2026 | X9Q4S7R5D
15 O0001IEeHNE U CUCTEMATU3AIINASA 3HAHU T hitps//m.cdsoo.rw
B B 21.10.2026 | B3HOQOWON
16 ITpakrudeckas padora Ne 1. «PemeHue https://m.edsoo.ru/
AKCIIEPUMEHTAIIBHBIX 3a7au» 23.10.2026 | Y2COM4K4K
KonTtponpsHas pabora Ne2 o teme
17 5 https://m.edsoo.ru/
«QIIEKTPOIUTUYECKAs TMCCOLIUAIIUSL. 06.11.2026 | A3ESY IK4F
XUMHYECKHE PEAKIIUH B paCTBOPAX»
OO0m@ast XxapaKTEPUCTUKA TAIIOTEHOB.
18 Xnﬁzqecg]e CBIZ)ﬁCTBa Ha IIpuMepe hitps//m.cdsoo.rw
prMep 11.11.2026 | 1L90Q3U2z0U
xjopa
XiopoBogopoj. ConsHast KUCIOTa,
19 XI/IMII/)ILI C:I/Ip i MCcTBA, HOJIVUEHU hitps//m.cdsoo.rw/
COIHE CBOMCTRA, TOMYACHHE, 13.11.2026 | VOY2L8Y0S
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Cpenbl 07.05.2027 | COU700M3X
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM

OBPA3OBATEJIBHOU ITPOT'PAMMBI

8 KUIACC

Koa
NpoBePsIEeMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE pPe3yJIbTATHI 0CBOECHUSI 0CHOBHOM
00pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOTI'O 001LEr0 00pa30BaHUsA

1

Ilo teme: <(H€pBOHa‘laJ'IBHBIe XUMHUUYCCKHUC ITIOHATHUS»

1.1

pacKkpbIBaTh  CMBIC OCHOBHBIX XUMHUYECKUX TIOHSTHI: aToM,
MOJICKYJIa, XHMHUYECKAM DJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE
BEIIIECTBO, CMeCh (OAHOpOIHAs W HEOJHOPOAHAs), BaJCHTHOCTD,
OTHOCHUTENbHAsI aTOMHAas M MOJIEKYJspHAs Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJIApPHAs Macca, MaccoBas JOJIsI XUMHYECKOTO
dJIEMEHTa B COCIUHEHWUM, MOJISIPHBIN OO0BEM, XUMHYECKAs PEaKIus,
K1accu(UKaIMsl ~ pEaKuid:  peakiud  COCAMHEHHS,  PeaKInu
pa3NoKEHHs, pPEaKIUH 3aMelIeHUs, peaknuu oOMeHa, 3K30- |
SHJOTEPMHUYECKUE PEAKIHH, TEIIOBOH A(deKT peakiuu, pacTBoOp,

MaccoBast 10JiA BelecTBa (ITPOIeHTHAs KOHIIEHTpAIlKsl) B pacTBOpe

1.2

HWIUTIOCTPUPOBATL B3aMMOCBSA3b OCHOBHBIX XUMHWUYCCKUX MMOHATUH H

NPUMCHATH 3TU MMOHATHA ITPHU OIMMCAHUU BCIICCTB U UX HpeBpaH_IeHI/If/'I

1.3

HUCIIOJIB30BATh XUMHUYCCKYI0O CHUMBOJIMKY IS COCTAaBJICHUS (I)OpMy.]'I

BEILECTB U YPABHECHUM XUMUYECKUX PEAKLIUN

1.4

PACKpPbIBATb CMBICJI 3aKOHOB COXpaHCHUA MAacCCBI BCHICCTB,
IMOCTOSIHCTBA COCTAB4d, ATOMHO-MOJICKYJISIDHOIO Y4YCHHA, 3dKOHa

ABorajipo

1.5

OIpCACIIATH BaJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHLIX

COCIMHCHUAX

1.6

K1acCU(PUIIMPOBATh XUMHUYECKHE peaKuuu (10 YHCIy U COCTaBy

Y4aCTBYIOIIMX B PEAKLMH BEILECTB, MO TEIJIOBOMY (PheKTy)

1.7

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISPHYI0O U MOJISIPHYIO MaccChl

BCIICCTB




1.8

BBIYUCIIATHE MACCOBYKO JOJIIO XUMHUYCCKOIO JJICMCHTA I10 (I)OpMyJ'IC

COCIUHCHUS,

1.9

BBIYUCIISITh MACCOBYIO IOJIKO BEIICCTBA B PACTBOPE

1.10

OPpUMCHATE €CTCCTBCHHOHAYYHBIC MCTObI ITO3HAHUA — Ha6J'IIOI[€HI/IC,
HU3MCPCHUC, MOJCIUPOBAHUC, OKCIICPUMCHT (peaanblﬁ n

MBICJIEHHBIN )

ITo Teme: «BaxHeinme NpeacTaBUTENN HEOPIrAaHUYECKUX BEILIECTB»

2.1

PaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKHUX TTOHATH OKCHU A,

KHCJI0OTa, OCHOBAaHHE, COJIb

2.2

ONpENENATh NPUHAIEKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy

COEMHEHU 1o hopMynam

23

K.]'IaCCI/I(I)I/IL[I/IpOBaTB HCOPraHNYCCKNUC BCUICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OONME XWMHUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHBIX KIACCOB, MOATBEP)KIasl OMHCAHUE MPUMEPAMHU

MOJIEKYJISIPHBIX YPaBHEHUU COOTBETCTBYIOIMX XMMUUYECKUX PEAKLIUI

2.5

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHMMOCTH OT HX
Ka4€CTBCHHOT'O0 COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XUMHUUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClIe0oBaTh IpaBUJIaM  IIOJb30BAaHUS XUMHMYECKOM IOCyIOH U
7a00paTOpHBIM OOOPYIOBaHHEM, a TakKe NpaBHiIaM OOpaILICHHUS C
BEIECTBAMU B COOTBETCTBUHM C HHCTPYKUHSAMH II0 BBIIOJIHEHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJY4EHUIO U COOMpPAHHIO
raz000pa3HbIX BEIIECTB (BOAOPOJA M KHCIOpOJa), HPUTOTOBJIECHUIO
pacTBOpPOB C ONPENEIEHHOM MacCOBOM JOJEH PacTBOPEHHOIO
BEILECTBA, INIAHUPOBATh U MPOBOAUTH XUMUUECKHE IKCIIEPUMEHTHI 110
pPacIoO3HAaBaHHUIO PACTBOPOB MICJIIOYEH M KUCIOT C  IIOMOILBIO

WHAUKATOPOB (JTakMycC, (eHOoI(TaniernH, METHIOPAHK U JPYTHE)

2.7

MIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUU

[Io Tteme: «llepuonnueckuin 3akoH U Ilepuomuueckass cucrema
xumuyeckux snemeHToB JI. U. MenneneeBa. CTpoeHHe aToMOB.

Xumuueckas CBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC PEAKITUI

3.1

PacKpbhIBaTh CMBICI OCHOBHBIX XMMHYECKMX HOHATHH: SIpO aroma,
9JIEKTPOHHBIM CJIOW aroma, aTOMHas opOuTanb, paanyc aroma,

XUMHUYCCKad CBA3b, IOJIIpHAd MW HCOOJIsSIpHasd KOBAJICHTHAsA CBA3b,




QJICKTPOOTPpHULATCIIBHOCTb, HWOHHAA CBA3b, HOH, KATHOH, 4aHWOH,

CTCIICHBb OKUCJICHH

3.2

K.]'IaCCI/I(l)I/II_II/IpOBaTB XUMHUYCCKHUEC OJICMCHTHI
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OTMHUCHIBaTh U XapakTepu3oBaTh TabmuuHyro ¢opmy [lepronnueckoit
CUCTEMBl XHMHUUYECKMX DJIEMEHTOB: pa3lMyaTb MOHATUS <IJIaBHAs

noarpynna (Arpynma)» u «@oboyHas mnoarpynna (brpymma)y,
«Majbie» U «OOJbIIME) TTePUOJIBI

34

packpeiBaTh cmbici llepuoanueckoro 3akona J[.M. Menneneesa:
JIEMOHCTPHUPOBATH IOHUMAaHHUE NTEPUOIUUYECKON 3aBUCUMOCTH CBOMCTB
XAMUUYECKHX OJJEMEHTOB OT HX NOJ0XeHuss B llepmogmueckoin

CHUCTEMCE

3.5

COOTHOCHTH  OOO3HAUEHHUs, KOTOpPbIE HMEIOTCS B  Ta0nmie
«[lepnognyeckas cucrema XUMHYECKHX  DJIEMEHTOB ..
MeHnpeneeBa» C YUCIOBBIMM XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XAMHYECKMX DJJIEMEHTOB (COCTaB H 3apsa  sjapa, OOIee YHCIIO

QJICKTPOHOB U pacCpCACIICHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIIpCACIIATh CTCIICHb OKHCJICHUA DJICMCHTOB B 6I/IHapHBIX

COCINHCHUAX

3.7

OTPEeNeNsATh BUJ XAMHYECKOW CBsi3M (KOBaJCHTHAas W HWOHHAs) B

HCOPraHU4YCCKUX COCANHCHUAX

9 KUIACC

Kon
NpoBE PsieMOT0
pe3yJbTaTa

IIpoBepsiemble peAMeTHBIE pPe3yJIbTATHI OCBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHON NMPOrPaMMbI OCHOBHOTI'O 001er0 00pa30BaHUA

1

IIo Teme: «BemecTBO M XUMHAYECKast peaKnsD)

1.1

pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX TIOHSTHII: pPacTBOD,
AJIEKTPOJIUTHI, HERJIEKTPOJIUTHI, 3JIEKTPOJUTUYECKAS UCCOLUALUS,
peakuuyu MOHHOTO OOMEHa, KaTaliu3aTop, XMMHUYECKOe paBHOBECHE,
obpaTuMebIe u HeoOpaTuMbIe peakiuu,
OKHCITUTETbHOBOCCTAHOBUTEIBHBIE peaxuuu, OKUCITUTEb,
BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJICHUE, aJUIOTPOIMUS,
aM(pOTEepHOCTh,  XMMHYECKass  CBs3b  (KOBWJICHTHAs, HMOHHAas,

METAJUINYECKas), KPUCTAJUIMYECKass peIIETKa, CIUIaBbl, CKOPOCTb




XUMHUYECKOM pcakuuu

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHH H

NPUMCHATDH 3TU TOHATHSA ITPH OIIMCAHUHU BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPaBHEHUS AJICKTPOJTHUTUYECKOM AMCCOIMAINU KHUCIOT,
menoYell W CoJiel, TMOJHBIE W COKpPAIIEHHBIC YPaBHEHUS peaKInil

HOHHOro oOMeHa

1.4

PaCKpbIBAaTh CYHNHOCTH OKHCIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ

IOCPEACTBOM COCTABJICHUS DJICKTPOHHOI'O 0ajaHca dTHX peaKI_II/Iﬁ

1.5

MIPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUN

Ilo Temam: «Hemeramnbl W HUX coeOUHEHHUS» U «MeTalibl U HUX

COCANHCHU A

2.1

XapakTepu30BaTh (OMUCHIBATh) OOIME U CclielUPUUEeCKe XUMUUECKHIE
CBOMCTBA IPOCTBIX U CIIOXKHBIX BEILECTB, MOATBEPXkKAAs OIMUCAHUE
MIPUMEPAMH MOJIEKYJSIPHBIX U MOHHBIX YPAaBHEHUU COOTBETCTBYIOLIMX

XUMHUUYECKHX PEaKIU

2.2

COCTaBJIAThL YPAaBHCHUSA peammﬁ, MOATBCPKAAIOIMX CYIICCTBOBAHUC

TCHETHYECKOI CBS3H MCKAY BCUICCTBAMM PA3JIMYHBIX KIIACCOB
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IPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTU OT UX CTPOCHU,
BO3MOXHOCTHU MNPOTCKAHHUA XMMHNYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

24

CIEAOBaTh IMpaBHJIAM IOJb30BAHUS XUMHYECKOM TMOCYIOH H
nabopaTOpHBIM OOOpPYIOBAHHEM, a TAKKE MpaBUJIaM OOpAICHUS C
BEIICCTBAMU B COOTBETCTBHHM C HMHCTPYKUHMSMH TIO BBIMOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO TOIYYCHHIO M COOMpPAHUIO

ra3000pa3HBIX BEIIECTB (AMMHAaKa M YIIICKUCIIOTO Tasa)

2.5

OPOBOAUTH PEAKIMH, MNOJATBEPKIAIOUME KAYCCTBEHHBIH COCTaB
pa3IMYHBIX BEUIECTB: pacllO3HABAaTh OINBITHBIM NYTEM XJIOPHUA-,
Opomupa, wuommna, — Kapoonar,  docdar, cunMKaT,  Cynabdar,
TUAPOKCUANOHBI, KaTHOHBI aMMOHHUS, MOHBI HW3YYCHHBIX MCTAIJIOB,

NPUCYTCTBYIOIIMEC B BOJHBIX PpACTBOPAX HECOPIraHUYCCKUX BCUICCTB

[To Teme: «XuMHS U OKpYKaroL@ast Cpeaay

3.1

PaCKpbIBATb  CMBICII  OCHOBHBIX  XUMHYCCKUX MMOHSATHI HI[K

BCIHICCTBA, KOPPO3Ud MCTAJIJIOB

3.2

NPpUMCHATH OCHOBHBIC OIICpaliun MBICIIUTEIIBHON JIEATEIbHOCTH —




aHaJIu3 W CHUHTC3, CPaBHCHUC, 0606H_ICHI/IG, CHUCTCEMATU3alu1o,
BBISBJICHUC TIPUYUHHO-CICACTBCHHLIX CBsI3EM — a4 U3ydCHUA
CBOMCTB BCIICCTB H XWMHYCCKHUX peaKIleI; CCTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHUA — Ha6J'IIO,I[eHI/IC, HU3MCPCHHUEC, MOICIHNPOBAHUC,

HKCIIEPUMEHT (peaJIbHbIM U MBICIIEHHBIH)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KUIACC

Koa

IIpoBepsieMblii 3J1IeMEeHT CO/Ae PKAHUS

HepBOHaLIaJ'II)HI)IG XUMHUYCCKUC ITOHATUS

1.1

IIpeamer xumuu. Ponb XuMuM B KU3HU 4YeJIOBEKAa. XMMHS B CUCTEME HayK.
Tena u BemecTBa. PuU3nMueckue CBONCTBA BEIIECTB. ATpErarHoe COCTOSHHUE

BEILECTB

1.2

IToustue o MCTOAaX IMMO3HAaHUA B XUMHHU. Yucteie BECIICCTBA U CMCCH. Cnoco0bI

paszeneHus cMecei

1.3

AtomMBl U MOJICKYJIBI. Xumudeckne dJeMeHTh. CHMBOIBI  XMMHYECKHX

351eMeHTOB. [IpocThie U ClI0KHBIE BEECTBA. ATOMHO-MOJIEKYIIIPHOE y4E€HUE

1.4

XuMnueckas (I)OpMy.Ha. BaneHTHOCTE aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTHOCHUTENbHAS aTOMHasAa mMacca.
OTHOCHTENIbHAS MOJICKYJIApHAsA Macca. MaccoBast goas XUMHYECKOTO 3JIEMECHTA

B COCAMHCHUH

1.5

KonnuectBo BemecTtBa. Monbs. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl W YHCIa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo Qopmynam

XUMHNYCCKHUX COCI[I/IHCHI/II\/'I

1.6

DU3NUECKHE U XUMHUYECKUE SIBJICHUS. XUMUUYECKAsl PEAKIUS U €€ MPU3HAKU.
3aKoH COXpaHEHHUsI MaccChl BEIeCTB. XUMHuueckue ypaBHeHus. Kiaccudukanms

XUMHUYECKUX PeaKIUi (COeTMHEHHU S, Pa3I0KEeHUs, 3aMeIlieHU s, 0OMeHa)

1.7

XUMUUYECKHH IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYI0M, C TpaBUIIaMH
pabotel B jaboparopud W npuéMaMu OOpamieHus ¢ J1abopaTOPHBIM
o0opynoBaHueM, H3ydeHHE U OmMucaHue (U3NYECKUX CBOMCTB 00pasloB
HEOpPraHMYeCKUX BeIIeCTB, HaOmoAeHue ¢u3nyeckux (IJIaBJICHHE BOCKa,
TasHUE JIb/1a, PaCTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHcalus BOJAbI) U
XAMHUYECKUX (TOpeHue CBeYM, MPOKAIMBAHWE MEIHON  MPOBOJIOKH,
B3aMMOJICHICTBUE Mella C KHUCJIOTOW) SBJICHUH, HAOMIOJeHHWE M OINHCaHHe
MPU3HAKOB MPOTEKaHUs XMMHUUYECKHUX peakiuuil (pasnoxkeHue caxapa,
B3aMMOJICHICTBUE CEPHOM KHUCIOTBI C XJIOpPHAOM Oapwsi, pa3ioKeHHE
runpokcuga menu(ll) mpu HarpeBaHuu, B3auMOJENHCTBHE KeJie3a C pacCTBOPOM

comm meau(Il), mzydenue crnocoboB pazaeneHus: cMecel (C MOMOIIBI0 MarHuTa,




dbunpTpOBaHUE, BBIMApUBAHUE, MUCTHIUIAIUS, XpoMaTorpadus), MPOBEACHUE
OYHMCTKU MTOBAPEHHOM COJM, HAOJIIOIEHNE U OTIMCAHUE PE3YIBTATOB MPOBEICHUS
OMBITA, WJUTIOCTPUPYIOILETO 3aKOH COXpPaHEHUs MAacchl, CO3JaHUE MOjejel

MOJIEKYJ (IIApOCTEP>KHEBHIX)

Baxneinme npeacTaBUTENN HEOPraHUYECKUX BEILECTB

2.1

Bosnyx — cmecp rasos. CocraB Bosmyxa. Kucmopon — ayeMeHT u mpocrtoe
BeliecTBO. HaxokaeHue kuciaopoaa B Npupoze, (U3NYeCKue W XUMHUYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucinopoaa. CrocoOsl
NOJydeHHsI KHCIopoJa B JabopaTopuul W TMpoMblnuieHHOCTH. KpyroBopor

Kucioposia B mpupoje. O30H — alIoTponHas MOAU (pUKaIKs KUCI0poaa

2.2

TennoBoil >(dekT XuMHUUecKor peakiuu, TEPMOXUMHYECKUE YPaBHEHUS, IK30-
U HJI0TepMUYECKUEe peakunu. ToMIuBO: yrojib U MeTaH. 3arpsi3HeHue Bo31yXa,

yCHJIEHHE TapHUKOBOTO 3(peKTa, pazpylieHHe 030HOBOIO CI0s
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Bosopoa — 31eMeHT | mpocToe BemmecTBo. HaxoxaeHune Boiopoia B MPUPOJIE,
¢u3rUeckue M XUMHYCCKHE CBOWMCTBA, NMPUMEHEHHE, CIIOCOOBI IOJIydCHHUSI.

Kucnorse! u conu
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MounsipabIii 006EM Ta30B. PacuéThl Mo XMMUYECKUM ypaBHEHUSIM

2.5

dusnueckre CBOMCTBA BOAbl. Boga kak pacTtBopuTenb. PacTBOpBI.
HachieHHbIe 1 HEHACBIIIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BELIECTB B BOJE.
MaccoBasgs 101 BemiecTBa B pacTBOpe. XHMMHUYECKHME CBOWCTBA BOJIBI.
OcnoBanusi. Ponb pacTBOpoB B MpUPOAE U B KU3HU uenoBeka. KpyroBopot
BOJII B TMpUpoAe. 3arpsA3HeHUE NPUPOAHBIX BoA. OXpaHa U OUYHCTKA

MPUPOJIHBIX BOJ

2.6

Knaccudukanuss Heopranuueckux coeauHeHuit. Oxcuapl. Kiaccudukamms
OKCHJIOB: coyieoOpasyronme (OCHOBHBIC, KHCJIOTHBIE, aMQOTEepHBIC) W
HeconeoOpasytonme. Homenwnarypa oxcuynoB. dusnueckue U XUMHUUYECKHE

CBOMCTBA OKCHUIOB. HonyquHe OKCHUA0B

2.7

OcHoBanms. Kiraccuukamuss OCHOBaHWI: WEIOYM W HEPACTBOPUMEIS
ocHoBaHus. HoMeHnknarypa ocHoBaHUil. DU3HYECKUE U XUMUUYECKHE CBOMCTBA

ocHoBaHu. [lonydyenne ocHOBaHUM

2.8

Kucnorel. Knaccuduxauus xucnor. Homenknatypa kucinor. dusmyeckue u
XUMHYECKHEe cBoiicTBa KuCIOT. Pgan aktuBHoctu MertauioB H.H. Bekerosa.

HOJ'Iy‘leHI/IC KHCJIOT

2.9

Comu. Homenxkmarypa coseil. dusnyeckne M XHUMHUUYECKHE CBOWCTBA COJIEH.

[Tonydyenue coneit




2.10

I'eneTnueckas cB3b MCKAY KiIacCaMH HCOPTaHHUYCCKHUX COCOUHECHUN

2.11

XUMUYECKAM  DKCIIEPUMEHT: KAa4eCTBEHHOE  OIPEIEICHHE  COACpKAHUSA
KUCIIOpOJla B BO3JyXe, MOJydeHHE, COOMpaHue, paclo3HaBaHUE U H3ydECHUE
CBOICTB KHCIIOpOJa, HAOIIOICHIE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U
YCJIOBUSI BOBHUKHOBEHUS U MPEKpAIlEHUs] TopeHus (I1oxapa), 03HaKOMIIEHHE C
oOpa3ljaMi OKCHUJIOB U OIHCAHME HX CBOWCTB, IOJydeHHE, COOMpaHueE,
paclio3HaBaHHWE M H3ydeHHME CBOMCTB BOJOpOAa (rOpeHue), B3auMOJeHCTBHE
Bozopoaa ¢ okcuoM Meau(Il) (Bo3MOKHO MCIIONB30BaHHE BUICOMATEPHAIIOB),
HaOmIoZeHne O00pas3loB BEUIECTB KOJIMYECTBOM | MOIIb, HCCIIEIOBaHUE
OCOOCHHOCTEH pacTBOPEHHUs BELIECTB C Pa3IMYHOM pacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOW J0JIed pacTBOPEHHOTO
BELIECTBA, B3aMMOAEHUCTBHE BOJBl C MeETaJUIaMU (HaTpUeM U KaJIbL[UEM)
(BO3MOXHO HCIIOJB30BAaHUE BHJIEOMATEPUANIOB), OIIPEAEICHUE PacTBOPOB
KUCIIOT M INEJoYeld C IOMOIBI0 HHIUKATOPOB, HCCIEIOBaHHE OOpa3loB
HEOPraHMYECKUX BEUIECTB pAa3lIMYHbIX KJIAcCOB, HAOIIOJCHUE HW3MEHEHUS
OKpacKM HHAMKATOPOB B pacTBOpPAax KUCIOT M INEJIOYEH, U3ydcHHE
B3aumMoeicTBusa okcuga menu(ll) ¢ pacTBOpoM cepHOM KHUCIOTBI, KHCIOT €
MeTaJIaMH, PEeaKL Uil HeUTpaInu3aluu, IoJy4eHue HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHWE OJHOIO MeTajula JApYyIrUM U3 pacTBOpa COJIM, pelIeHue
HKCIIEPUMEHTAIBHBIX 3ala4 IO TeMe «BaXHeHIme KIAacChl HEOPraHWYECKUX

COEIMHEHUI»

[lepuonuueckuii 3akoH u [lepuoauueckas cucreMa XMMHYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIbHO-

BOCCTAaHOBUTCIIbHBIC PCAKIIU U

3.1

[lepBble MOMBITKH KIacCU(PUKALIMM XUMHUUYECKHX 23yieMeHTOB. [lonstue o
Ipynmnax CXOJHBIX SJEMEHTOB (IIEIOYHbIE U IIEIOYHO3EMEIbHBIE METasllbl,
rajoreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT ampoTepHbIE

OKCHUIBI U TUAPOKCHUAbI

3.2

Ilepuonuueckuit 3akoH. Ilepuoauueckas cucrema XMUMHYECKUX deMeHToB J1.1.
Men ieneesa. Kopotkonepuoanas 51 JUIMHHOIIEPUOH A dopmbI
Ilepmonuueckoii cucrembl xumuueckux osnemeHtoB J[.M. Menneneesa.
Ilepronpr m rpynnbel. OU3MYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB

MEpruoda v IrpyIrIbl 3JICMCHTA

3.3

Ctpoenne aromoB. CoctaB aToMHBbIX siep. M3oTonbl. Dnekrponbl. CTpoeHue

ANIEKTPOHHBIX 000JI04eK aToMOB TepBbIX 20 XUMHYECKUX DJIEMEHTOB




Ilepuonuueckoii cucremsl .M. MenneneeBa. XapakrepucTuka XMMHYECKOTO

3JIEMEHTA 1O ero nojoxeHuto B [lepuonnueckoit cucreme .M. Meneneesa

3.4

3aKOHOMEpPHOCTH U3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWMCTB IO TIpylHIllaM M IEPHOAAM.
3nauenue Ilepuonnueckoro 3akona u Ilepuonnueckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB JUIsl pa3BUTUs Hayku W mnpaktukd. .M. MenpaeneeB — y4éHbld U

IrpaxkaaHnH

3.5

Xumnueckast cBs3b. KoBanmeHTHass (monsipHass W HEMOJSpHAs) CBS3b.

BHCI(TPOOTpI/IHaTCJ'IBHOCTB XHMHYEeCKHX 371eMeHTOB. MloHHas cBsI3b

3.6

Crenens okucneHusa. OKUCINTENBHOBOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl

OKHCJICHHUS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHYECKHI HKCIIEPUMEHT: H3ydeHHe O0Opas3lloB BEIIECTB METANIOB U
HEMETAJUIOB, B3aMMOJCHCTBHE THAPOKCHMJA LIMHKA C PACTBOPAMH KUCIOT U
LICJIOYEH, ITPOBEACHUE ONBITOB, WILIIOCTPUPYIOLMX MPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ (ropeHHe, PCAKINHU PA3TIOKCHUA, COGI[I/IHGHI/IH)

9 KUIACC

Kon

IIpoBepsieMbIii d1eMEeHT CO/Ie PiKAHUS

BemectBo u xumuueckas peakuus. [loBropenue

1.1

Ilepuonuueckuit 3akoH. [leprognueckas cucrema XMMHUYECKUX d1emMeHTOB J[. M.
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XAMUYECKHX JJIEMEHTOB TEPBBIX TPEX MEPUOAOB, KM, KalIbIUsI U WX
COCMHEHUI B COOTBETCTBUHU C IOJIOKEHHEM 3JeMEHTOB B llepuomnueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BeliecTBa: BUJbI XUMHUUYECKOM CBS3H. THIBI KPUCTATTMYECKUX
PELIETOK, 3aBUCHMOCTh CBOMCTB BEHIECTBA OT THUIMA KPUCTAUIMYECKON PEUIETKA
U BUJa XxuMudeckoil cs3u. Knaccudukaius u HOMEHKIaTypa HEOPraHMUYEeCKUX
BEIIECTB (MEXAyHApOIHAs M TpUBHUaJIbHAsA). XUMHYECKHE CBONCTBA BEILECTB,
OTHOCALIMXCS K PAa3IMYHbBIM  KJaccaM HEOPraHWYECKUX COEOUHEHUM,

TCHCTUYCCKAA CBA3b HCOPIraHNMYCCKUX BCUICCTB

1.3

Knaccugukanus XaMHUYECKUX PeakIUil 10 pa3InyHbIM MpU3HAKaM (110 YUCITY U
COCTaBy YYacCTBYIOIIMX B PEAKIHH BEIIECTB, MO TEIIOBOMY 3(dexry, mo

N3MCHCHHUIO CTEICHEH OKHCIICHUS XMMHUYCCKIX DJICMCHTOB, IIO O6paTI/IMOCTI/I,




Io Y4aCTUIO KaTaJ'II/ISaTOpa). 9K30- u OHAOTCPMHUUCCKHUC pcakuuu,

TCPMOXUMHUUYCCKHUC YPaBHCHHA. IlonsTue o CKOpPOCTHU XUMHYCCKOM pcaxkuuu

1.4

ITousitue 00 O6p8.TI/IMbIX n HCO6paTI/IMLIX XUMHUYCCKUX PCAKIHAX. IToustue o
TOMOTCHHBIX U TCTCPOIrCHHBIX PCAKIIUIX. IloHsaTHE 0 XMMHUYECKOM PaBHOBCCHUH.
CDaKl‘Opr, BJIMAIOINIMC Ha CKOPOCTH XUMHUYECKOM pPCakin H IIO0JIOKCHUC

XUMHUYECCKOTO PAaBHOBCCHUA

1.5

OXUCIUTENBHO-BOCCTAHOBHUTCIBHEIC pcakuuu, BHCKTpOHHBIﬁ OamaHc
OKHCIINTEIILHO-BOCCTAHOBUTEILHOM peakuuu. CocraBiieHHe ypaBHeHI/Iﬁ
OKHCIMTEIBHO-BOCCTAaHOBUTCIBHBIX peaKHI/Iﬁ C HCIOJIB30BAHUEM MECTOAA

QJICKTPOHHOTO OanaHca

1.6

Teopust AJIEKTPOIUTHYECKON AMCCOIMALUK. DJIEKTPOIUTH U HEIJIEKTPOIUTHI.
Karnonsl, annonbel. MexaHU3M IMCCOLMALMN BEILECTB C PA3IMYHBIMU BHUIAMU
xuMudeckor cBszu. Crernenpb nucconuanuu. CuabHbIE U C1a0ble 3JEKTPOIUTHI.
Peakuinu moHHOrO OOMEHa. YCIIOBHUSI MPOTEKAHUs peaklHil HOHHOrO oOMeHa,
NOJIHBIE U COKpAaIEHHbIE HMOHHBIE ypaBHEHHsS peakuuil. CBoilcTBa KuCIOT,
OCHOBAaHMH W CcoOJiei B CBETE TPEACTABICHUM 00 DICKTPOIMTHYECKON

JucCoraluu. KauectBennsie PCaKin Ha NOHBI. ITonstue o TUAPOJIN3C coyen

1.7

XUMUYECKUI SKCIEPUMEHT: O3HAKOMJICHME C MOJEISAMH KPUCTAITTUMYECKUX
PEIIETOK HEOPraHMYEeCKUX BEUIECTB — METAUIOB M HEMeTalioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJIOpUa HATpHs); UCCIENOBaHUE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOW pEaKIUU OT BO3ACHCTBUSA pA3IMYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJAHOCTHM  PacTBOPOB  BEIIECTB,  Ipoliecca
TUCCOLIMAIIMM  KUCIIOT, Meno4Ye M cojiell (BO3MOXKHO HCIIOJIb30BaHUE
BHU/ICOMATEPUAIIOB); TIPOBEJIECHUE OMNBITOB, WJUIIOCTPUPYIONMX MPU3HAKU
IPOTEKaHUs peaklnii HOHHOTo oOMeHa (0Opa3oBaHMe Ocajlka, BBIJCICHHE Ta3a,
oOpa3oBaHuE€ BObl); OIBITOB, HJUIIOCTPUPYIOLMX NPUMEPBI OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKUUIN (TOpEHHE, peaKnu pa3lioKEeHHS, COCIUHEHU);
pacrno3HaBaHHe HEOPraHWYECKHX BEILECTB C MOMOIIBI0 KaUeCTBEHHBIX peaKiuii

Ha MOHBI; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u nx COCIUHCHUA

2.1

OOmast  xapakrepucTka TanoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapaKTepHBIC CTEIICHN OKUCICHHS. CTpOCHUE M (PM3UUSCKIE CBOMCTBA ITPOCTHIX
BEIIECTB — TaJOreHOB. XMMHYECKME CBOHCTBAa Ha TNIpUMEpE XJIopa
(B3auMojielicTBHE C MeTallylaMH, HEeMeTalUlaMH, Inejodamu). XJIOpPOBOJOPOI.

CossiHast KUCTIOTA, XMMUYECKAE CBOWMCTBA, MOJIydeHUE, TpuMeHeHue. Jleiicteue




XJiopa U XJIOpOBOAOpOJa Ha OpraHMU3M YCJIOBCKA. Baxneiinme XJIOpUAbl U UX

HaX0XJICHUE B MIPUPOJIE

2.2

OO6ups xapakrepuctuka 35eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTereHn okucieHus. CTpoeHue u pusnueckre cBOMCTBa
IOPOCTBIX BEMIECTB — KHUCIOpPOJa H Cepbl. AJJIOTPONHBIE MOIU(DUKAIIUN
KUCJIOpoJa U cepbl. XUMUYECKHe cBoWcTBa cepbl. CepoBOJOPOJ, CTPOEHUE,
¢usnuyeckue M XuUMHUYeCKHe CBOHCTBA. OKCHABI cepbl Kak MpeACTaBUTENH
KUCIIOTHBIX OKcuJ0B. CepHasl KUCIIOTa, (M3MYECKUe M XUMHUYECKHE CBOMCTBA
(oOmme kak TMpPEICTAaBUTENS KiIacca KUCIOT W cnenuuueckue). XUMHUECKHUE
peakuuu, Jiexalye B OCHOBE IMPOMBIIUIEHHOIO croco0a MOJy4eHUs! CepHOMU
kucioThl. [Ipumenenue. CoM CEpHON KUCIOThI, KAYECTBEHHAs peakius Ha
cynbdar-uoH. HaxoxneHnue cepbl U e€ coeAMHEHUN B mpupoae. XUMHUUYECKOe
3arpsI3HEHHUE OKPYKAIOLIEH Cpeibl COEAMHEHUSMHU CEpbl (KUCIOTHBIE IOXKIH,

3arpsA3HEHHE BO3/yXa U BOJOEMOB), CIOCOOBI €T0 MPEJOTBPAILCHUS

23

OOups xapakrepucTuka 3jeMeHTOB VA-rpynnbl. OcCoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC CTENICHU OKUCICHHS. A30T, paCIpOCTpaHEHHUE B IPUPOJIE,
¢u3nueckue u xumMuueckue corictea. Kpyrosopor azora B mpupojae. AMMUaK,
ero (u3nuyeckue U XMMHYECKHE CBOMCTBA, MONydeHHe U npuMmeHeHue. Conn
aMMOHHs, HUX (QuU3MYecKue M XMMHUYECKME CBOMCTBA, INpPUMEHEHUE.
KauecTBeHHast peakiusi Ha MOHBI aMMOHUs. A30THasl KUCJIOTa, €€ MOJydeHue,
¢usnyeckne W XUMHUYECKHE CBOWMCTBa (0OHME Kak MpeICTaBUTENs Kiacca
KuCcIoT u crnenuduueckue). Vcrnoap3oBaHne HUTPATOB W COJIEH aMMOHHUS B
KauecTBE MHUHEpPAIbHBIX yAOOpeHHIl. XUMHUECKOe 3arpsi3HEHHE OKpYKaIoLIeH
Cpebl COeAMHEHHUSIMU a30Ta (KMCIOTHBIE J0XK/H, 3arPSI3HEHNE BO3LyXa, TOYBBI

1 BOJOEMOB)

24

®dochop, ammmorponabie Moaudukanmuu (ocdopa, PuzHUECKHEe U XUMHUYECKUE
cBoiictBa. Oxcupn Qocdopa(V) u  QochopHas kucinora, ¢usnyeckue u
XMMUYECKUE CBOWCTBA, monydeHue. lcmomnp3oBanue ¢ocdaTtoB B KavuecTBE

MUHEpAJIbHbIX Y100peHU I

2.5

OO6ms xapakrepuctuka 3yeMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHUS. YIIEepoJ, aUIOTPOIHbIE
MoJu(UKallMK, pacHpocTpaHEHUE B MpHUpoAe, (GU3MYECKHEe M XUMHYECKUE
cBoiicTBa. Ancopouus. KpyroBopoT yrnepoaa B mpupojae. OKCHABI yIIIepoa,
X (u3MYeCKWe M XUMUYECKHE CBOWCTBA, NEHCTBHE Ha >KUBBIE OPraHU3MBI,

IMOJIYYCHHUC U IPUMCHCHUC. DKOJOTHYCCKHE HpO6JI€MBI, CBA3aHHBIC C OKCHJIOM




yriepona(IV); rumore3a 1100anbHOrO MOTEIUIEHUS KIMMAaTa; MapHUKOBBIH
a¢dekr. VYrompHas KUCIOTa M €€ Ccold, WX (U3MYECKHe M XUMHYECKHE
CBOMCTBa, MoJlydeHHe U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHart-
HOHBI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIULMHE, IPOMBIIUIEHHOCTH U

CEILCKOM XO3SICTBE

2.6

HepBOHa‘—IaIII)HI)IC MMOHATHS 00 OPraHM4YeCKUX BCHICCTBAX KaK O COCAMHCHUAX
yriiepoaa (MeTaH, 9TaH, OJOTHJICH, AlCTUJICH, 3TaHOJI, TITIMLHCPHH, YKCYCHAasi
KI/ICJIOTa). HNx cocTap u XUMHYECKOE CTPOCHHC. [Toustie 0 OHMOJIOTHMYECKH
BAXXHBIX BCHICCTBAX: KHUPAX, 6eJIKaX, YJIEBOAaX — M HUX POJM B JKH3HU
YCIIOBCKa. MaTepI/IaJ'IBHOG CANHCTBO OPraHUYCCKUX ©W HCOPraHUYCCKUX

COCTUHEHU N

2.7

Kpemnuii, ero ¢usmyeckne W XUMHYECKHE CBOWCTBA, TIOJIY4CHHE H
npuMmeneHue. CoennHeHUs] KpeMHUsI B mpupojae. OOume mpeacraBieHus o0
okcune kpeMHus(IV) u kpemHueBoil kucnore. CUITUKATBI, UX UCIIOJIb30BaHUE B
OBITY, METUIIMHE, TPOMBIITICHHOCTH. BakHeWMe CTPOUTETBHBIE MAaTePUAIIbIL:
KepaMHKa, CTEKIO, IIEMEHT, OeToH, jkene3o0eToH. [IpoGmemMbr Oe3omacHOTro

HCITIOJIB30BAHUA CTPOUTCIIbHBIX MaTCPHaJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHYECKHI SKCHEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJISIHOM KHMCJIOTBI; IIPOBEJICHNUE KAYECTBEHHBIX PEAKIUU HA XJIOPUI-
MOHbl W HAOJIOJEHUE MPU3HAKOB HUX IMPOTEKaHUsS; OMNBITHI, OTpa’Karolye
du3nUeckue U XUMHYECKHE CBOMCTBA raJIoTeHOB U UX COSAMHEHUM (BO3MOXKHO
UCIIOJIb30BaHNE BUJICEOMATEPHANIOB); O3HAKOMIIGHHE C 00pasllaMd XIIOpUJIOB
(raoreHNI0B); O3HAKOMJICHHE C oOpa3lamMu cepbl M €€ COCTUHCHHSIMHU
(BOBMOKHO HWCIIOJIb30BaHHE BHACOMATEpUATOB); HaOIIOJCHHE IMpolecca
0oOyrMBaHMs caxapa Mo JCWCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHI;
M3ydeHUE XMMHUYECKHX CBOWMCTB pa30aBlIEHHOW CEpHOI KUCIOTHI, IPOBEICHUE
KauUeCTBEHHOW peakuMu Ha Ccyabpar-uoH M HaONIOJeHHe MpH3HaKa eé
NPOTEKAHUS; O3HAKOMJICHUE C (PM3NUYECKUMHU CBOWCTBAMH a30Ta, ochopa u ux
COEIUHEHMUI (BO3MOKHO MHCIOJB30BAaHUE BUJIEOMATEpPHAIOB), oOpa3lamMu
a30THBIX U (GOCHOPHBIX YIOOPEHHUH; TOydeHHE, COOMpaHue, paclio3HaBaHHUE U
W3ydeHUE CBONCTB aMMHaKa; MPOBEICHHWE KAa4eCTBEHHBIX pEaKIuil Ha HOH
aMMOHUST UM ¢ocaT-uOH M U3ydEHHE TPU3HAKOB HUX IPOTEKaHUS,
B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MENbIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEpHUANiOB); M3y4€HHE MOJENel KpUCTAJUIMYECKUX

pemi€Tok anmasa, rpadurta, (QynaepeHa; O3HAKOMIIEHHE C  IPOI[ECCOM




a7icopOLIMM PacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM
IIPOTHUBOra3a; IMOJy4eHHE, COOMpaHHE, PACIO3HABAaHUE M U3y4EeHHE CBOWCTB
YITIEKUCIIOTO Ta3a; IpPOBEICHUE KAueCTBEHHBIX pEAaKUUi Ha KapOoHAT- H
CHJIMKAaT-UOHBl U U3y4€HHE INPU3HAKOB MX MPOTEKAHUS; O3HAKOMIIEHHE C
OPOAYKIMEH CHIMKATHOM NPOMBIIUIEHHOCTH; PELIEHUE 3KCIEPUMEHTATbHbIX

3a71a4 0 TeMe «BaxHelme HeMeTalluIbl 1 UX COETUHEHU I

MeTamisl ¥ uxX COCIUHCHUA

3.1

OO0mmast XapakTepruCcTHKAa XUMHYECKUX 3JIEMEHTOB — METAJIOB HA OCHOBAHUH UX
nojnoxkenusi B llepumoanyeckoil cucreme XuMu4eckux diaemeHToB J[.U.
MeneneeBa u crpoerus aroMoB. CTpoeHue MeTaiioB. MeTtamnueckas CBs3b U
METAJUIMYECKass  KpPUCTAJUIMYECKas  pPEHETKA.  DJIEKTPOXUMHYECKUH  psin

HaIPsDKEHU I METAILIOB

3.2

Qdusnueckue U XUMHYECKUEe CBOWCTBa MeTauioB. OOume crnocoObl MOIydeHUs
MeTaiioB. [loHsATHE 0 KOPPO3UHM METALIOB, OCHOBHBIE CITOCOOBI 3alUTHI UX OT
koppo3uu. CraBsl (CTalb, YyryH, JIOPATIOMUHUM, OpOH3a) M UX TPUMEHEHUE B

ObITY U IPOMBIITICHHOCTH

3.3

[llenounsie MeTayuibl: monoxkeHue B llepuogmyeckoil cucTeMe XUMHYECKUX
snemeHTOB J[.M. MenaeneeBa; CTpOEHHE MX aTOMOB; HAXOXIECHHUE B MPUPOJIE.
dusnyueckue 1 XMMUYECKHE CBOMCTBA (Ha mpuUMepe HaTpus U Kanus). OKCUIbI U
TUIPOKCUIBl HaTpusi M Kanus. [IpuMeHeHHe WIeNOYHBIX METAIJIOB U HUX

COEIUHEHUN

3.4

IllemoyHo3eMeNnbHBIC  METAUIBI MarHMid ©W  KajJdbLIMM: IIOJIOKCHHE B
[Iepuonnueckoii cucreMe xumuuyeckux dseMeHToB [[.M. Menneneesa; ctpoeHue
MX aTOMOB; HaxoxJeHue B mpupoac. dusnyeckue U XMMHYECKUE CBOMCTBA
MarHvsi W Kaimbllus. BakHeilnme COeTWHEHUS Kalblius (OKCHUJ, THIPOKCH]L,

cosn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHU I

3.5

AmtoMmuHuMi: onoxenue B [lepronnyueckoil cucteMe XUMHUYECKUX AJIIEMEHTOB
.. MenneneeBa; cTpoeHHE aTOMa; HAXOXKIEHHE B npupoje. Ouzndeckue u
XAUMHYECKHE CBOMCTBA ATIOMUHISA. AMMOTEPHBIE CBONMCTBA OKCH/IA U TUIPOKCH J1a

AJIIOMHUHUA

3.6

Keneso: nmonoxxenue B [lepmoauueckoit cucremMe XMMHUYECKUX deMeHToB J[. M.
MengeneeBa; CTpoeHHE aToMa; HaxoXXIeHHUE B mpupone. Dusnuueckue u
XAMHUYECKHEe CBOMCTBa »xene3a. Okcuapl, ruapokcuabl u conu xenesa(ll) u

xeneza(Ill), ux cocra, cBOMCTBA U MTOJTYyYEHHUE

3.7

XUMUYECKU I OKCIICPUMCHT: O3HAKOMIJICHUC C 06pa3uaMH MCTaJIJIOB M CIIJIaBOB,




UX (U3NYECKUMHU CBOMCTBAMM; H3YyUEHHE DPE3YJIbTaTOB KOPPO3UM METAIJIOB
(BO3MOXHO M CII0JIb30BaHNE BHIEOMATEPHUAIIOB), ocobeHHoCTEN
B3aWMOJICHCTBUS OKCHIA KAIbIUA W HaTpus C BOJIOW (BO3MOXHO
UCIIOJIb30BAHME BHUJEOMATEPHUAIOB); HCCIIECAOBAHUE CBONCTB XKECTKOW BOJBI;
mpolecca TOpPeHHMs JKele3a B KUCIOpoAe (BO3MOXKHO HCIOJIB30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEAKIUN HA MOHBI
(MarHus, Kanpuus, amiomMuHus, HuHKa, sxenesa(ll) u xenesza(Ill), menu(Il);
Ha0JII0/IeHNE U OMHMCaHKE MPOLIECCOB OKpalllMBaHUs MJIAMEHU MOHAMHU HaTpUs,
Kamus M KanbUus  (BO3MOXKHO  MCIIOJBb30BAaHHWE  BHJAEOMATEpUANIOB);
ucciefoBaHue aMQpOTEpPHBIX CBOMCTB THUAPOKCHIA ATIOMHHHUS U TUIPOKCHIA
[IMHKA; PEeUICHNE YKCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeinme MeTauibl U

HUX COCIUHCHMU I

XUMHS U OKpYyXKarol@as cpena

4.1

Hossle MaTepuanel U TexHONOIMH. BemecrBa M mMarepuansl B IOBCEAHEBHON
JKU3HU 4YeloBeKa. XUMHS U 370poBbe. be3onacHoe UCIOab30BaHUE BELIECTB U
XUMUYECKUX peakiuil B ObITy. IlepBas momoms mpu XUMHYECKHUX OXKOTax H

OTPaBJICHUAX

4.2

OCHOBBI ~ DJKOJIOTMYECKOW  IpaMOTHOCTH.  XHUMHUYECKOE  3arps3HEHue
okpyxarormer cpeabl [IJIK. Ponb xumMum B pemieHUH 3KOJIOTHUECKUX MPOOIIEM.
[IpuponHble HCTOYHHMKH YITIEBOAOPOAOB (Yrojib, NPUPOAHBIA TIa3, HeQTh),

MPOIYKTHI UX MEePEPabOTKU, UX POJIb B OBITY U TPOMBIIITICHHOCTH

4.3

XUMUYECKUI IKCIIEPUMEHT: U3ydeHue o0pa3l[0oB MaTepHUasioB (CTEKIO, CIIaBbI

METAJIJIOB, MOJIMMEPHbBIE MATEPUATIBI)




INPOBEPSAEMBIE HA OI'3 1O XUMHNHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBHIET'O ObPA3OBAHUA

Kon
NpoBePsIEeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHUS K PeIMETHBIM pe3yJbTaTaM
0a30BOro ypOBHsSI OCBOCHHUSI OCHOBHOI 00pa30BaTe /IbHOM
NMPOrpaMMbl OCHOBHOTI0 001ero oopazoBanusi Ha ocHoBe PI'OC

1

HpeI[CTaBJ'IeHI/ICZ

1.1

O T03HABAEMOCTH SIBJIEHUW MPUPOJbI, MOHUMAaHHE OOBEKTUBHOMU
3HQYMMOCTH OCHOB XMMHUYECKOH HayKu Kak 0O0JacTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyabTypbl M HPaKTUYECKOU
NeITEIbHOCTH  YeJIOBEKa B YCJIOBHMSX COBPEMEHHOIO OOIIECTBA;

IMMOHUMAaHUEC MCCTAa XUMHH CPCAU APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBbIX MCTOAAX IMO3HAHHA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYUCCKUX MCTOHAX HCCICAOBAHHA BCHICCTB W  HU3YUYCHUSA
XUMHUYCCKUX peaKuHﬁ; YMCHHUEC HCII0JB30BAaTh MOACIN JUIA

O0OBSICHEHHSI CTPOCHHSI aTOMOB M MOJIEKYIT

1.3

0 cdepax nmpodecCHOHATBFHON ACSITETHHOCTH, CBI3AHHBIX C XUMHUCH U
COBPEMCHHBIMU TCXHOJOIMAMHK, OCHOBAHHBIMM Ha JOCTUKCHHUIAX
XUMHUYECKOW HAayKd, YTO IO3BOJUT OOYYaArOIMMCS PacCMaTPUBAThH
XUMHIO Kak cepy cBoeit Oymyiieii mpodeccnoHambHON IeITeIbHOCTH
U caenaTb OCO3HAHHBIA BBHIOOP XMMHUHU Kak MPO(MUIBHOTO NpeaMeTa

MIpU MEPEX0JIE Ha YPOBEHB CPEHEro O0IIero oOpa3oBaHUs

Bnagenue cucteMoil XHMHUYECKMX 3HAHUN H YMCHHUC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3H3,HPII>1, KOTOpasi BKIIOYacT:

2.1

BOXHCHIIME XMMUYCCKAE IIOHSITUS: XUMHUYCCKHI JJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOHAsl CMECh, OTHOCUTEIIbHBIC ATOMHAs W MOJICKYJISIpHAS
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJISIPHBIN
00BEM, OKCHI, KHCJIOTa, OCHOBAaHHUE, CONIb (CPEIHSs), XUMHYECKas
peaKiys, pEeaKiHh COCIUHEHHS, PEAKIHH PA3NIOKCHHS, PEaKIHH
3aMeIleHus, Peakiuu OOMEHa, TeIIoBOM 3(pexr peakuuu, 3K30- H
IHJIOTEPMUYECKUE PEAKIIMH, PacTBOP, MAccOBasl OIS XUMHYECKOTO
9JIEMEHTa B COSIMHEHU U, MaCCOBast IOJISI M TPOLIEHTHASI KOHIICH TPALIH 5T

BCHICCTBA B paCTBOPC, AAPO aTOMA, 3JICI(TpOHHBII71 cloi aToMa, aTOMHas




opbutanb, paadyc aroMa, BaJICHTHOCTb, CTENEHb OKHUCICHUS,
XUMHUYECKasl CBSI3b, AIEKTPOOTPULIATEIBHOCTD, OJIIPHAS U HEIOJISIpHAs
KOBaJE€HTHasi CBsI3b, MOHHAs CBS3b, METAJUIMYECKash  CBS3b,
KpUCTAJUIMYECKass peléTka (aroMHas, MWOHHAs, MeTaulnyeckas,
MOJIEKYJISIpHast), MOH, KaTUOH, aHUOH, 3JEKTPOJIUT U HEJIEKTPOJIUT,
JNEKTPOJIUTUYECKAsT JMCCOLMAINS, pPEaKIUd HOHHOro OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKUHUM,  OKUCIUTENb U
BOCCTAaHOBUTENb, OKUCIEHHE U BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBblE pPEaKIHH,
CKOpPOCTh XHMMUYECKOW peakuuu, karamusarop, IIJIK, kopposus

METaJJIOB, CILJIABEI

2.2

OCHOBOIIOJIArarolMe 3aKOHbl XMUMHH: 3aKOH COXpPaHEHUsS MaccChl,
nepuoandeckuid 3akoH JI.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aK0OH ABOTapO

2.3

TCOpHUH XUMHUU: ATOMHO-MOJICKYJIApHAA TCOpuA, TCOpHUA

BHGKTpOJIPITI/I‘ICCKOI)JI Jucconuanmu

Brnanenue ocHoBaMu XMMHUYECKOU TPaMOTHOCTH, BKITIOYAIOIIICH ;

3.1

YMEHHE TMPaBUJIBHO HCIIOJB30BATh HM3yUYCHHBIC BEIIECTBA W
Marepuansl (B TOM 4YHCIE€ MHHEpajbHbIE yTOOpEHHs, METalbl U
CIUIaBbl,  MPOAYKTHI ~ MEpepabOTKd  MPHUPOTHBIX  HCTOYHHKOB
YITIEBOJIOPOAOB (YIVIsl, IPUPOIHOTO Tasza, He(TH) B OBITY, CEILCKOM
XO3sICTBE, Ha TPOM3BOJICTBE U TOHMMAHHE 3HAYCHHS KUPOB, OCIIKOB,
YIJIIEBOJIOB JUII OpraHW3Ma 4YeloOBEKa; YMEHHE IPOTHO3UPOBATH

BJIMAHUC BCUICCTB U XUMHWYCCKHUX ITPOLCCCOB HA OPraHr3M YCJI0OBCKA U

OKPYKAIOIIYI0 TIPUPOAHYIO CPEIY

3.2

yMEHUE HMHTErPUPOBATH XUMUUECKHE 3HAHMUS CO 3HAHUSIMHU JPYrHX

y4eOHBIX MPEIMETOB

33

HaAJIMYWE OMBITa padOTHl C Pa3TUYHBIMA MCTOYHUKAMU WHQPOPMAITNU
N0 XUMUU (HaydyHas W HAy4YHO-TIOMYJsipHas JUTEpaTypa, CIOBapH,

CIPaBOYHHUKH, UHTEPHET-PECYPCHI)
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YMEHHE OOBEKTUBHO OIICHWBATh WHQPOPMAIMIO O BEIIECTBAX, HX
NpEeBpalllicHUsIX W MPAKTHYeCKOM NPUMEHEHUH W yYMEHHUe

HCII0JIL30BaTh €€ AJI pCHICHU A y‘{66HO-HO3HaBaTeJIBHBIX 3aaa4

BJ'Ia,I[eHI/IC OCHOBaMH ITOHSITHUHHOIO arIapara M CHUMBOJIMYCCKOIO

SA3bIKA XMMHUHU JI1 COCTAaBJICHUA (bOpMy.TI HCOPraHNUYCCKHNX BCHICCTB,




ypaBHeHI/Iﬁ XUMHNUYCCKUX peaI(I_IHf/'I; OCHOBaMH XUMHUYECKOMN

HoMmeHK1aTypsl (IUPAC u TpuBHanbHOI)

YMeHHue OOBSACHSTH CBSI3b MOJIOKEHUS djieMeHTa B [lepruoanueckoit
CUCTEME C YHCIIOBBIMH XapaKTePUCTHKAMH CTPOCHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsii snupa, oOIee YuciIo
JJIEKTPOHOB), pACIpENEICHUEM 3JEKTPOHOB 110 JHEPreTHYCCKHAM

YPOBHSAM aTOMOB IICPBBIX TpéX MNEPHUOI0B, KIS U KAJIbL W

IIpencraBienne O  MEPUOAMYECKOM  3aBUCHUMOCTHM  CBOWCTB
XMMUYECKUX AJIEMEHTOB (pajuyc aToMma, 3JeKTPOOTPULIATENbHOCTD),
INPOCTBIX M CJIOXHBIX BEIIECTB OT TIOJIOXKEHUS DJIEMEHTOB B
[lepuoamueckoit cucrteme (B MaiblXx TNEpUOJaX U  TJIABHBIX

HOArPYIIIax) ¥ AIEKTPOHHOTO CTPOEHHUS aToMa

YMeHue knaccupuuupoBarh:

7.1

XUMHUYECKUEC DJICMCHTBI

7.2

HCOPraHNYCCKHNEC BCUICCTBA

7.3

XUMHUYCCKUC PCAKIINH

YMeHue onpenensrb:

8.1

BAJICHTHOCTb M CTCIICHbL OKHCJICHUA XUMHUYCCKUX 3JICMCHTOB, 3apsn

HOHa

8.2

BUJ XUMHMYECKOM CBSI3M M THUI KPUCTALIMYECKOW CTPYKTYpHl B

COCAMHCHUAX

8.3

XapakTep Cpefbl B BOJHBIX PACTBOPAX BEIECTB (KUCIIOT, OCHOBAHHI)

8.4

OKHCJIIHUTEIDb U BOCCTAHOBHUTCIIb

YMeHue xapakrepu3oBarh (PU3MYECKre U XMMUUECKUE CBOWCTBA:

9.1

IPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduTt, aimas,
KpeMHH#, a3or, ¢docdop, cepa, XIOp, HATPUM, KU, MarHui,

KaJIBIIU M, aTFOMHUHUM, KEJIe30)

9.2

CIOXHBIX BEILECTB, B TOM YHCIE HUX BOJHBIX pacTBOpoB (BoAa,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOMA, OKCHUIbI M THUJIPOKCHIbI
MetaiioB [-1IA rpynn, amomunus, meau (II), nunka, xeneza (II u
III), oxcuawr yraepona (II u 1V), kpemuus (IV), azora u docdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30THCTas, a30THa,

(docdopHasi, yronpHasi, KpeMHHEBas KUCIIOTA W UX COJIH)

9.3

IIPpOrHO3UPOBATH u XapaKTepru30BaTh CBOMCTBA BCHICCTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHA, NMPHUMCHCHUC BCHICCTB B
3aBUCUMOCTHU OT UX CBOfICTB, BO3MOXHOCTDH IMPOTCKaAHUA XUMHUYCCKUX

HpeBpaH_[CHI/II\/’I B PA3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAaKUUH, B
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TOM YHCIIE:
10.1 peaxknuii HOHHOTO OOMeHa
10.2 OKHUCITUTEIBHO-BOCCTAHOBUTEJIBHBIX PEAKIIH I
103 WJUTIOCTPUPYIOIIMX XUMHMYECKUE CBOMCTBA H3YYEHHBIX KJIacCOB
' (TpyIIn) HEOPraHMYECKUX BEIECTB
10.4 MOATBEPKAAIOIMX FCHETUYECKYIO B3aMMOCBS3b MEX1y HUMHU
11 YMeHue BEIYUCIATH (POBOIUTH PacuéThl):
11 OTHOCUTEIBbHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
' MacCOBYIO JIOJIIO XUMHUYECKOTO 3JIEMEHTA B COEIMHEHU U
11.2 MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJTMYECTBO BEIECTBA U €r0 Maccy, 00beM ra3oB
114 0 YypPaBHEHHUSIM XUMHYECKUX pEaKIuid M HaXOAUTh KOJMYECTBO
' BEIIIECTBA, 00BEM U MacCy PeareHTOB HJIM MPOIYKTOB PEaKIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMH  HAY4YHOTO TO3HaHWUS (HAOMIOACHHE,
101 U3MEpEeHune, SKCIIEPUMEHT, MOICTTHPOBAHNUE) TPH U3y9EHUH BEIIECTB U
' XUMUYECKUX SIBJCHUW; yMeHUe chopMmynupoBaTh MpodieMy u
MPEATIOKUTh MYTH €€ PEIeHUS
122 Oe3omacHON pabOTHl € XUMHUYECKAMH BEIICCTBAMH, XUMHYECKOU
' MOCYZION | JIA0OpaTOPHBIM 000PYIOBaHUEM
npaBuiIamMu 0e30MacHOro oOpaIieHus ¢ BEIECTBAMU, UCIIOIb3YeMbIMU
B ITOBCETHECBHOM )KM3HU, TPABHJIAMH ITOBEICHHUSI B IIEJISX COCPEkK CH U ST
13 3M0POBbSl M OKpYXAloIle MNPUPOAHON cpeabl; MOHMMaHue Bpeaa
. (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPTAHU3MBI OMPENEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI M TPEJOTBPALICHUS UX BPEIHOTO
BO3JCHCTBUS
3 Hanvune mpakTuyecKrX HABHIKOB TUIAHWPOBAHUS M OCYIICCTBIICHHS

CICOAYIONMX XUMHUUYCCKUX SKCIICPHUMCHTOB!

13.1

HN3Y4YCHHC U ONHNCAHUC (I)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHUEC

C (1)I/I3I/I‘IGCKI/IMI/I u XUMHUYCCKUMU SABJICHUAMU OIIBITHI,




HUIUTIOCTPUPYIOIME TPU3HAKU ITPOTCKAHUSA XUMHUYCCKUX peammﬁ

13.2

U3y4eHHE CIIOCOOOB pa3zeleHHs cMecen

13.3

MOJY4YeHHE KHUCIOpPOJa M M3Yy4EHHE €ro CBOMCTB; IMOJy4CHUE
BOJIOpOJIa ¥ M3YUYEHHE €Tr0 CBOMCTB; MOJIydEHUE YITICKHCIIOTO ra3a u

H3Y4CHHC CTO CBOﬁCTB; MMOJIYICHHUEC aMMHUAKa U U3YICHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PAaCTBOPOB C OINPEACIEHHOM MacCOBOM JOJed

pacTBOPEHHOTO BEIIECTBA

13.5

pUMEHEHHUE WHIUKATOPOB (;maxmyca, METHJIOpaHKa U
(denondranenna) mas ONMpeAeNiCHHs] XapakTepa Cpelbl B PacTBOpax

KHNCJIOT U IHCHO‘ICﬁ

13.6

UCCIEAOBAaHUE W OIMCAaHHE CBOMCTB HEOPTraHWYECKUX BELIECCTB
Pa3IMYHBIX KJIACCOB; U3Y4YE€HHE B3aMMOICHCTBU S KUCIIOT ¢ METAJIIIAMH,
OKCHJAaMH  METaJVIOB, pPACTBOPUMBIMM U  HEPaCTBOPUMBIMU
OCHOBAaHUSIMHU, COJISIMHM; IIOJydEeHHE HEpPacTBOPUMBIX OCHOBAaHUI;
BBITECHECHME OJHOIO MeTaula JPyTMM M3  pacTBopa  COJu;
uccienoBaHue amMQpOTEpHBIX CBOMCTB TUIPOKCHIOB aTIOMUHUS U

LHUHKA

13.7

PCHICHHUEC SKCIICPUMCHTAJIBHBIX 3a4dad IO TECMaM: «OCHOBHEIE KJIacCHI
HCOPraHN4CCKUX COCHHHGHHﬁ)); «SJ'IGKTPOJ'II/ITI/I‘ICCKaﬂ
AU CCOLH Al I, «BaxkHeWnme HEMETaAUIbI W WX COCINHCHU I,

«BakHelme MeTajabl U UX COCOUHCHUSDY

13.8

XUMUYECKHE  JKCIEPUMEHTHI, WUTIOCTPUPYIOIIAE  MPU3HAKA
NPOTCKAHUS PEaKIMii MOHHOTO OOMEHA; KAYCCTBCHHBIC PEaKIMKM Ha
NPUCYTCTBYIONME B BOIHBIX PAaCTBOPAX HMOHBI: XIOPUI-, OpOMHJI-,
womuna-, cymedar-, Qocdar-, KapOOHAT-, CHUIUKAT-AaHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHWS, MarHUsl, KaJIbIHsI, aTFOMUHHUS,

xkenesza (2+) u xenesa (3+), menu (2+), IMHKA

14

Ywmeuue:

14.1

NPEACTaBIATh PE3YNbTaThl dAKCIEpPUMEHTa B (opMe BBIBOIOB,
JIOKA3aTeNbCTB, TpaQUKOB W TAOMUI[ W BBISBIATH IMIHUPUUYCCKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCKIY PCAJIbHO HaGHIOIIaeMBIMI/I XUMHUYCCKNMHU
ABJICHHUAMHA U IIpouecCaMu, MPOUCXOAIIMMHA B MaKpO- U MUKPOMHUPE,

OOBSACHATH TPUIMHBI MHOTOOOPAa3Hsl BEIIECTB




HEPEYEHDB OJIEMEHTOB COAEPXAHUS, IIPOBEPSAEMbBIX HA
OCHOBHOMT OCYJAPCTBEHHOM OK3AMEHE I10 XUMHNHN

Kon

IIpoBepsieMblii 3J1eMEHT COJIe PKAHUSA

1

HepBOHa‘laJ'ILHLIC XUMHUUYCCKHUEC ITOHATHUA

1.1

UucTsie BemmecTBa 1 cMecu. CriocoObI pa3aeneHus: cMecen

1.2

ATOMBI H MOJICKYJIBI. Xumuyecke dyeMeHThl. CHMBOJBI XMUMHYECKHX

OJICMCHTOB. HpOCTI)IG " CJIOKHBIC BCIICCTBA.

1.3

Xumu4deckas (1)opMyJ1a. BanenTHOCTE aTOMOB XUMHYECKHUX 3IE€MEHTOB. CTCIICHB

OKHMCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHICCTB. OTHoOcHTENbHAsA aTOMHAas Macca.
OTHOCHUTENbHAS MOJICKYJISIpHAs Macca. MaccoBas J0JI1 XUMHYCCKOI0 3JIEMCHTA

B COCAMHCHUH

1.5

KomuuectBo BemectBa. Monb. MousipHas Macca. ModspHblif 00bEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI U YU CJIa CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

dusnyeckue U XUMHUYECKUE SBICHUSA. XUMHUECKas peakuus nu eé IPpU3HAKH.

3aKkoH COXpaHCHUS MACChI BCIICCTB. XUMUYECKHE YpaBHCHUA

HepI/IO,I[I/I‘IGCKI/Iﬁ 3aKOH H Hepnoz[quCKaﬂ CHUCTCMa XHMMHYCCKUX 3JJICMCHTOB

J.1. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuoanueckuii 3akoH. Ileproanyeckas cucteMa XuMH4eckux 3yemeHToB J. 1.
MenneneeBa. [lepuonst u rpynmbl. DU3HYECKUl CMBICT TTOPSIIKOBOTO HOMEPA,

HOMCPOB II€pHOJa U I'PYIIIbI 3JICMCHTA

2.2

Ctpoenue aromoB. CoctaB aToMHBIX siaep. M3oromnbl. DnekrpoHbl. CTpoeHHe
ANEKTPOHHBIX O00O0J0YEK aToOMOB TMepBbIX 20 XUMHUUYECKHUX DIEMEHTOB

[Tepuonuueckoi cucremsl /.M. Meneneesa

23

3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XMMHUUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiblus (pagumyca aTOMOB, OJJIEKTPOOTPUIIATEIBHOCTH,
METAIMYECKUX W HEMETAUIMYECKUX CBOHMCTB) M WX COCAMHCHUU B
COOTBETCTBUM C TIOJOKEHHEM »3JIeMEHTOB B Ilepuomnueckoit cucreme u

CTPOCHHUEM UX aTOMOB

Ctpoenue BeliecTBa

3.1

XuMH4YecKass  CBS3b. KoBanenThas (HOHﬂpHaH )51 HCHOHﬂpHaﬂ) CBI3b.
3H€K1"pOOTpI/II_[aTCJIBHOCTB XUMHYCCKUX QJICMCHTOB. Honnas CBI3b.

Mertaminueckas CBSI3b




3.2

Tunbl KpUCTAIIMYECKMX PpEIETOK (aTOMHas, MOHHAs, MEeTaJUIMYecKas),
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKM U BHUIA

XAUMUUYECKOU CBA3U

Baxneinme npeAacTaBUTENM HEOPraHMUYECKHX BellecTB. Hemeramnsl U uXx

COCINHCHM . MeTtamisl 1 uxX COCIUHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHUYECKUX COCAMHEHUU: OKCHJIOB
(coneobpasyromnme: OCHOBHBIE, KUCIIOTHBIE, amMQpOTepHBIC) u
HecosieoOpa3ylolye; OCHOBaHMM (LENOYM W HEpacTBOPUMBIE OCHOBAHMS);
KACIOT  (KUCTIOPOACOAEp)Kame W OCCKUCIOPOJHBIC, OJHOOCHOBHBIC W

MHOTOOCHOBHBIE); COJIel (CPETHUX U KHCIIBIX)

4.2

dusnyecke W XUMHUYECKHE CBOMCTBA IOPOCTBIX BCHICCTB-HEMCTAJIIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOa, CEphI, a30Ta, Gocdopa, yriepona, KpeMHHS

4.3

Ou3nYecKue M XUMHYECKHE CBOWCTBA MPOCTHIX BEHIECTB-METAIUIOB: JIUTHS,
HATpHs, KIS, MarHUsl M KaJIbLIHs, ATFOMUHUS, jKelle3a. DIICKTPOXUMUYCCKUM

pan HaHpH)KeHHfI MCTaJ1JIOB

4.4

DU3NYECKNE U XMMHYECKUE CBOMCTBA BOJOPOJHBIX COCIMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIA, CEPOBOOPO/IA, AMMH KA

4.5

dusnyecKkue U XMMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepbl (IV, VI),
azora(ll, IV, V), docdopa(lll, V), yrnepoma(ll, IV), kpemuus(IV). Ilonydenne

OKCHMA0B HEMCTAJIJIOB

4.6

Xumuueckue cBoiictBa okcuoB: mMetaiioB [A-IIIA rpynn, nunaka, meau(ll) u

xene3a(Il, II). [TomydeHne OKCHIOB METAIIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHWH W aM(OTEPHBIX TMAPOKCUIIOB (Ha TIpUMEpe
THAPOKCUIOB  QJIIOMUHMS, JKele3a, nuHKa). [lodydeHne oOCHOBaHWN W

amM(pOTEPHBIX TUIPOKCHIOB

4.8

O6nme XMMHUYECKHE CBOMCTBA KUCIOT: XJIOPOBOAOPOJHOM, CEPOBOJOPOIHOIM,
CEpPHUCTOM, CepHOM, a30THOM, (ochopHOM, KpeMHUEBOH, yroabHOU. OcoObie
XAMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOM M Aa30THOM KHUCIIOT.

HOJIy‘leHI/IC KHCJIOT

4.9

OO0nme XxMMHUUYECKUe CBOMCTBA cpeaHuX coliei. [lomyuenne coneit

4.10

[Monyuenue, cobOupaHue, pacrmo3HaBaHHE BOJOPOJA, KUCIOPOJaa, aMMHaKa,

VIJICKHCIIOTO Ta3a B J1abopaTopuu

4.11

[lonyyenne amMmmaka, CEpHOM M Aa30THOM KUCIOT B MPOMBINUIEHHOCTH. OOmme

CITOCOOBI IMOJYYCHH A MCTAJIJIOB




4.12

I'enetnyeckas cBS3b MCXKAY KiIaCCaMH HCOPTAHUYCCKUX COE€IMHEHUN

XVUMHUYECKUE PEaKIuu

5.1

Krnaccudukanusi XaMAYECKUX Peakuid M0 pasiTuYHbBIM IMPHU3HAKAM: 110 YHCIY U
COCTaBy Y4YacCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(QdeKTy, IO

HM3MEHEHUIO CTEIIEHEH OKUCICHUS XMMHUUECKUX DJICMEHTOB

52

TeroBoit A(heKT XUMUYECKOH peaKIii, TEPMOXUMUYECKIE YpPaBHEHUS. DK30-

Y SHJOTEPMHYECKUE peakiuu. TepMOXuMUYecKue ypaBHEHUS

53

OKHCIINTENBHOBOCCTAHOBUTENbHBIE peaKuU. OKUCIUTEIN U BOCCTAHOBUTEIH.
[lpomiecchl  OKMCIEHUSI W BOCCTAHOBJIGHMS.  OJIEKTPOHHBIM  OanaHC

OKHCJINTEJIbHOBOCCTAHOBHUTEIIHH O pCaKinu

5.4

Teopust snekTpoauTHYECKOM Aucconuanu. KaTnoHbl, aHMOHBI. DJEKTPOIUTHI U

HECOJICKTPOJINTEI. CunbHBIe U cla0bIe OJICKTPOJIUTEI. Crenenp JUCcoannuu

5.5

Peakiiun noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIHI MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIEHHBIE NOHHBIE YPABHEHUS PEAKIIUU

XuMHs U OKpYyXKarol@as cpena

6.1

BeH_ICCTBa H Marcprajlibl B HOBCC,Z[HCBHOﬁ JKM3HM dYeJioBeka. besomacHoe
HUCIIOJB30BAaHUC BCIICCTB MW XHMMHUUYCCKHUX peaKuHﬁ B na6opaTopI/H/1 )51 6BITy.

HepBaﬁ IMOMOIIb IMPHU XUMHUYCCKUX OXKOIraX U OTPAaBJICHUAX

6.2

XuMHUUYECKOe 3arps3HEHHE  OKpyXKaloled  cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHHUE TOYBBI, BO3/yXa MU BOJOEMOB), CHOCOOBI €ro IMpelOTBPAIICHUS
[Ipenenvnas nonmyctumast koHueHtpauus emectB (IIJAK). Ponp xumuu B
pEIIeHUN  SKOJIOTMYECKMX MpolieM. YcujeHue MapHUKOBOTO 3ddekra,

PaspyumicHUuEC O30HOBOI'O CJI0s

6.3

[Mpumenenue cepsl, azora, docdopa, yriiepoaa, KPEeMHUS U UX COCAUHECHUH B
OBITy, MEOHWIIMHE, MPOMBINUICHHOCTH M CEJIBCKOM Xo3siicTBe. [Ipmmenenune
METAJIOB W CIUIaBOB (CTallb, YYTyH, IIOPAIIOMHHUN, OpoH3a) B OBITY U
MPOMBILIUIEHHOCTH UX coequHeHui. [IoHsTHe 0 KOppPO3UU METAIJIOB, OCHOBHBIE

CIIOCOOBI 3aIMTHI UX OT KOPPO3HUH

6.4

[lpupoaHble HMCTOYHMKM YITICBOJOPOJOB (yrojib, MPUPOIHBIA Ta3, HEPTb),

MPOIYKTHl UX MepepadoTku (OeH3MH), UX POJIb B OBITY U TPOMBITITIEHHOCTH

6.5

IlepBoHauanbHble MOHATUS 00 OPraHMYECKMX BEIIECTBAX KAK O COEAMHEHMSX
yriepoza (MeTaH, 3TaH, 3TWIEH, alleTUJICH, TAHOJ, ITTULEPUH, YKCYCHAs KUCIIOTA).
[ToHsiTHE O OMONOTUYECKH Ba)KHBIX BEIIECTBAX: KHUPAX, OeIKax, YIIIEBOIAX — U UX

POJIN B )KNU3HHU YCTIOBCKA




PacuéTnr:

7.1 o GopMylTaM XMMHUYECKUX COCTUHCHUN
7.2 Macchl (MaccoBOM) JOJU PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YpaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

» Xumus, 8 knacc/ 'abpuensia O.C., OctpoymoB U.I"., Cnagkos C.A.,
AxmmonepHoe o01ecTBo «M3marensctBo «IIpocBemnicanes
» Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB U.T"., Cnankos C.A.,

AxmmonepHoe ootmecTBo «M3marensctBo «IIpocBemnieaner

METOIUYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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