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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIMHU MPENnoaaBaHusl yaeOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyudeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIMUXCS CpPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeAMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHUS] XUMHH C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKkKe TPeOOBaHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM [isi (OPMHPOBAHMS MHUPOBO33PEHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM €IUHCTBE MHUPA, BAKHYIO
pOoJib UTparOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  yuyeOHOM  JIeSTeIbHOCTH,
HKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM S TEIbHOCTH;

3HAKOMHUT CO CHEIMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B pOpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHUU Ha ONPEIEIEHHOM dTane €€
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUUA CPOpPMUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHLHUIY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBINONHSAS (GYHKIUU OOBSICHEHHS M IPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS O XUMHUUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETHUCCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMECHHUHA W
UX T[PUMEHEHWHU B YYEOHO-IIO3HABATEIILHOM M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKUE 1NN, KaK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENBHOCTH, MO3HAHHWS M CaMOIIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBaHue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SBJICHUS
OKpPYXAaIOLEro MHPA, MCHOJIb3Yd 3HAHUS U ONBIT, MOJyYCHHBIE MPU H3YUYCHHUH
XUMUHU, TPUMEHATh WX MPH PEIICHHH MpoOjeM B TOBCEAHEBHON J>XM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalOIIMXCA T'YMAHUCTHYECKUX OTHOILIECHUM,
NOHUMAaHUSl LEHHOCTU XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATENIBHOCTH B IEJAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BHUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO M
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(dUIIS UM HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HH Y€JOBEKA. XUMHS B CUCTEME HayK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE 0 MeToax MO3HaHHWS B XUMHH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHast Macca. MaccoBast A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmyrnam
XUMUYECKUX COCTMHEHUMN.

@uU3NYECKUE U XUMHUYECKHUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OOMEHA).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCY/I0M, MpaBUiaMu pabOThl B JIAOOpATOPUH U
npuémMamMu oOpallieHus: ¢ JIabOpaTOpPHBIM O00OPYJAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuXx CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIA
meau (II) npu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (II),
U3Y4YeHHUE CIOCOOOB Pa3JCICHHUs] CMECEH: C MOMOIIbI0 MAarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  OINUCAaHWE  pe3yJbTaTOB  MPOBEACHHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxxHellne npeacTraBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3nemMeHT U mpocToe
BemecTBO. HaxoxjeHnue kuciopoaa B mpupojae, (puznueckue M XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucimopoaa. CrnocoObl



MOJIYYCHHUST KHUCIopoda B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢h(heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTr0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3NYECKUE ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOObI
noxyuyeHus. KucmoTsl u comnu.

MonsipHbiii 00bEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duzndeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpoOZi€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Knaccudukaims
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHHMi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa kucior. dusndeckue u
XUMHYECKUE CBOMCTBAa KHUCIOT. Psan aktuBHoctu metamnoB H. H. bekerosa.
[TonydyeHnue KUCIoT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEJECIICHUE COJIEPKaHUs KUCIOpOoAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIJIOPOJa, HAOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (MmoXkapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHHE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBre Bojoposa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMNPEEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEMIECTBA, B3aMMOJICHCTBHUE BOABI C METAJJIaMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3zaumojeicTBus okcupga menud (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUWil HEUTpaU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIICPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaxkHeWmme KiaacChl HEOPTaHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbhIE 00pa3yoT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCUJIBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JiIuHHONEpUoAHas  (OpMbI
[Tepunonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMUYECKOIO
AJIEMEHTA 10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajhuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [leproanveckoi CuCTEMbl XUMHUECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnuie ceasu



Peanuzanust MeXNOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 WCIIONB30BAHWE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaius, TMepUuoIUIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, MNPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnommueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBHUU C IIOJIOKEHHUEM 3JIEMEHTOB B Illepuoandeckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBOMY 3(ddekTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYeckol peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuu. DakTOPBHI,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HCHOJIb30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3IMYHBIMH BUIAMHU
XuMH4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakruun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIC YypaBHEHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MpEACTaBICHUN 00 BJIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJIEIISIMA KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3MOKHO  HCHOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuuii  HMOHHOrO  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMUs), pAcIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapaktepucTtuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/ulaMH, IIeso4amMu). XJIIOPOBOJOPO/I.
CosnsiHass KUCIIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJCHHUE B MPUPOJIE.

Oo6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBAa. OKCHIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenuuieckue). XHUMHUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs PEAKLIMs Ha



cyiabdaT-uoH. Haxoxaenue cepbl U €€ COCOUHEHHH B MpHUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHHUS. A30T, pacnpoOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiicTea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
busznyeckre u XMMHUYECKHE CBOMCTBA, OMyuyeHUe U npuMeHenue. Coian aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yI00peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoJMoEMOB). Docdop,
ayoTpornHele Monupukanmuu ¢docdopa, puU3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaora, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(dUKalMM, pPACIpPOCTpaHEHWE B MNPUPOJE, (PU3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupojse. Okcuabl yriepoja, ux
¢u3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOIHBIA Ta3, HEPTH),
IPOAYKThl WX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHUE CBOMCTBA, IMOJIy4YEHUE U
npuMmeHnenue. CoenuHeHHs KpeMHus B mnpupozge. OOmume mnpeacraBieHust 00
okcusie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeillne cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobnaembr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAIOINE (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHHA (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUAIOB), HAOIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Mo JACHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, W3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOU KUCIOTHI, MTPOBEICHNE KAUECTBEHHON pPeaKIK Ha Cynbdart-
WOH W HaOJIOJIeHHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HMUECKHUMU
cBoiicTBaMu a3zora, ¢ochopa U HUX COCIUHEHUH (BO3MOXKHO HCIOJb30BaHHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYECHHE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3yUYCHHE MPU3HAKOB
UX IPOTEKaHHUSI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK anmMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJlyueHue, coOupaHue, pacro3HaBaHUE M U3ydeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TMPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIUMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mmast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHTtoB J[. N.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHUH  pAX
HarnpspkeHu MetawioB. dusnyeckue U XMMUYECKHUE CBOMCTBAa MeTasuioB. OO01ue
CIoCcOOBI TIONTy4YeHHUs MeTauioB. [loHSATHE O KOPpPO3WM METAIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: noynoxeHue B llepuoanyeckon cucremMe XMMHYECKHUX
sanemeHnToB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne WIENOYHBIX METAUIOB MU HMX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuoanueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
U Kanblius. BaxuHelve coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHUE B [leproindeckor CUCTeME XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaXOXAeHWE B mpupoae. DPusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIAa U THIAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJIcHUE B mpupone. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  WCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPHU3HAKOB  IMPOTEKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGrOEHUE W OMTUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH MWOHAMU HATpus, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HM YelloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromied cpeabl (MpeaeiabHas TOomycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XMUMHUU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIMIMX eCTECTBEHHO-HAYUYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACNIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusa, NEepUOAUYHOCTb, HAOIIOECHHE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JIIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOJHUKY, AMDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOpP, pACTBOPUMOCTbD, KpUCTAITNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixaHue, Ouocdepa, FKOCUCTEMA, MHUHEPATBbHBIE
yIOOpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrPAMMBI  OCHOBHOIO OOIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS M CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOY4YArOUIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTALUN W
pacCIIMPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAUIO, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKu B JKHA3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATEILHOCTH TMIpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHHE W TOCTYIIKA CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHMS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKHUMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TNPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TMpaBuUi OE30MACHOCTH TMpH  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYeHHIO ITpodeccuii u Tpyaa pa3InyHOro poja,
YBaXEHUE K TPYAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEJAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOU CpEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
O6e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIydaeMble NMPU U3yYEHUU XUMHH, AJIs
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPENOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHs pyKOBOJCTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIC IS
dbopMUpOBaHHUS MHPOBO33PEHUS OOIIEHAyYHbIEe TMOHATHS (3aKOH, TEOopus,
NPUHLIMII, TUIIOTE3a, (PaKT, cucTeMa, MPOIeCcC, SKCIEPUMEHT U APYToe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE 0OeCmeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble JJornuyeckue aAelcTBUA:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PAaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMHUYECKUX BEIICCTB U XMUMHYECKUX PEaKIIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICIYKTHUBHBIC, 10 aHAJIOTHN),
JienaTh BRIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpOIeCCe TO3HAHUS TOHATUA (MPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MO/JICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YyUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiegoBarTe/IbCKHeE TeiiCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [Ji1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

MPUOOPETEHUE OIBITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W TIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHeTa), KpPUTHYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
IpyrumMu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAKOIIEH NPUPOIHOU
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juaiora M (WJIM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a1a4H;

YMEHUSl  NPEJCTaBIATh  IOJYYEHHBbIE  pPE3yJbTaThbl  IMO3HABATEIBHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
nabopaTopHOi pabOTHI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harboee 3pPeKTUBHBIE CIIOCOOBI pelieHusl yYeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEUIOKEHHBIM  QITOPUTM  JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUSI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEaKIUsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 005A3aTE€IbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JaHHOW (enepasibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI



JNEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYYEHHID HOBOTO  3HAHUS, €ro UHTEpIpeTaluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpPHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinu,
AIpO aToMa, JJIEKTPOHHBIA CIIOMl aroma, aToMHas OpOuTalb, pPaaNyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIleCTBa
(MporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSIThH 3TU TOHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIA;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COEJAUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpsiBaThb cMbIci Ilepuoanueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCMMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMMUYECKHUX DJIEMEHTOB: pa3juyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y, manieie u
OOMNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomnueckas cucTeMa XuMHYeckux diemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 001Iee Yrciio dJIEKTPOHOB
U pacTpeIeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEILIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JNEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIui, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJECIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWJIaM  T[OJIb30BAaHUSA  XMUMHYECKOM  TOCYIoll U
7abopaTopHBIM 000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacmo3HaBaHHUIO PACTBOPOB IIEIIOYECH W KUCIOT C MOMOIIBIO HHIUKATOPOB
(Jtakmyc, dheHondTaiend, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHM: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBs3b, TEIUIOBOU ekt
peakiuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIIEHUE,
aTOTpOmUs, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuu, MPEAeiabHO IOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITHH W
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmysiaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAaX HEOPTraHUUYECKUX COCAMHEHUU, TUM KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XHUMHYECKUX AJIEMEHTOB:
paznuyaTth MOHATUSA «rJaBHasg noarpynmna (A-rpynma)» U «1no0odyHas
noarpynmna (b-rpynma)», maibie u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM Tabiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO JJIEKTPOHOB W
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHECHUI B
npeaenax MajblX NEPUOJIOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIUu
BEII[ECTB, MO TEIJIOBOMY 3P dEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOJATBEPKaasi OMMCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlWi, MOATBEPKIAIONMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHMTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEACTBOM COCTaBJICHHS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUEThI
110 YPaBHEHUIO XUMUYECKOU PEaKIINH;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpalmieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTIEKUCIIOrOo Tra3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUII-,
uonua-, kapbonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEeIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3AIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€d — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBO 9acos
Ne HaumenoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJibHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubmuorexa [JOK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BemecTtBa 1 xXuMudeckue 15 | bubnnoreka IIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Wroro no pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPraHUYECKUX BeleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnoreka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucnorax 2 | bu6nuoreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 | | bubmnoreka IIOK

) OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 1 1 bubmuotexa [JOK

’ HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bu6nunoreka LIOK
XUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma

2| o 8

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
Hroro no pazgeny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorera OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



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

9 KJIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (wiepp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. BemecTBo M XUMHYeECKHEe peaku
11 [ToBTOpEeHUE U yruyOneHune 3HAHUIMA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [JOK
) peaKkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIHS. g | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbI M HX cOeTMHEHHUS
)1 OO6m1as XxapakTepuCTUKa XUMHUUECKUX 4 | bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
’ PYIIBL £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHEL ASOT, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepruCcTUKa XUMHIECKIX
2.4 sanemeHToB IVA-rpynmnsl. Yriepon u 8 1 2 Bubnmorexa [IOK
’ . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Uroro no pazgeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

bu6nmoreka [IOK
1 I 4
3 Obmpe croiicTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 QKHEHIINE METAJJIbl MU UX COCIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznen 4. Xumus 4 OKpysKamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa LIOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KosunyecTBOo 4acoB Jara JIeKTPOHHBbIE HU(POBbHIE
wn Tema ypoka Beero Kontposbubie IIpakTnueckue n3yvenns o0pasoBaTejbHbIe
padoTbI padoThbI pecypcbl
] [Ipenmer xumun. Ponb xumuu B | 4.00- bubnuoreka [JOK
JKU3HU 4yesoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
) IlTonsTre o MeTogaxX MO3HAHUSA B 1 9.09 bubmuoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1
3 «[IpaBuna paboTsl B 1aboparopuu u 1 1 11.00- bubmmoreka [JOK
pUEMBI OOpAILICHHUS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
4 YucThIe BEMICCTBA U CMECH. | 16.09 bubnunoreka LIOK
CniocoOsI pa3aenenus cMmecei https://m.edsoo.ru/ff0d26ca
bubmuoreka [IOK
. ATOMEI H MOJICKYJTbt ! 18.09- https://m.edsogru/ff0d2a6c
[TpakTrueckas padota Ne 2
6 «Paznenenue cmecelt (Ha mpumepe 1 1 23.09 bubmmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)»
7 XuMudeckue dJIEMEHTRI. 3HAKU | 25 09- bu6nmorexa LIOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnmnorexa [JOK
8 IIpocThle U cnoxHBIE BELECTBA 1 30.09 https://m.edsogru/ff0d2a6c
bu6mmoteka IHOK
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 2.10- http6s://rz.:dsogrc:/fdeMSO
10 3aKOH MOCTOSIHCTBA COCTaBa 1 7.10 bubmuoreka [{OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BeIeCTB. XUMUYECKasi hopMyIia.
BasieHTHOCTh aTOMOB XMMHUYECKHX

https://m.edsoo.ru/ff0d2eae

3JIEMEHTOB
OTtHocuTenbHAs aTOMHAs Macca.
11 OTtHOCHUTEIbHAS MOJICKYIISIpHAS 9.10- buGnuorexa [IOK
yup ' https://m.edsoo.ru/f0d323c
Mmacca
12 MaccoBast 10151 XUMHAYECKOr0 14.10 bubmuorexa [IOK
DJIEMEHTA B COCAUHEHUN ' https://m.edsoo.ru/ff0d350¢c
13 KonunuectBo BemectBa. Moib. 16.10 bubnunorexa LIOK
MossipHas macca ' https://m.edsoo.ru/ff0d5230
14 Du3nyecKrue U XUMUYECCKHE 51.10 bubnunoreka LIOK
ABJEHUS. XUMHAYECKasl peaKuust ' https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycii0BHUS NPOTEKAHUSA 53.10 bubnnoreka [JOK
XMMHYECKUX PEaKIUii ) https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. 2710 bubmmoreka [JOK
XHUMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM 6.11- bubmmorera [OK
B YbapHen ' https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIui
Knaccudukamnms xumuaeckux
18 eakUui (COeMHEHHUS], PA3IIOKEHHS 11.11 bubmorexa HOK
peaxil a - P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIUKIoneucT. O6001IIEeHNE U 13.11- brbmmorexa [IOK
H et Hf ' https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTtponbHas padora Nel o treme 1811 bu6muoreka [JOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUID) ' https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs rasos. Cocras 20.11- bubmuorexa [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

BOo3ayxa. Kucnopon — aneMeHT u
npoctoe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE
CBOMCTBa KHCJIOpOJia (peakuu

bu6nmmoreka [IOK

22 25.11
okucieHus, ropeaue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaxX
CriocoObI MoTy4YeHusT KUCJIOPO/ia B
23 11a00paToOpHH U MPOMBIILICHHOCTH 27.11- bubnmorexa LHOK
paTop P ) ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOM
24 peaKIuu, MOHITHE O 512 bubnnorexa [JOK
TEPMOXUMUYECKOM YPaBHEHUH, ' https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMUUYECKHUX PEAKIIUIX
TomauBo (HedTh, yroiab U METaH).
25 3ar }ISHGIEI/ICQI;OS yra CIIOCOOBI zzro 4.12- bubmorexa LHOK
p AYXa, ' https://m.edsoo.ru/ff0d4cda
MpeA0TBPALEHUS
[IpakTuueckas padbora Ne 3 o teme
26 «ITonyuenne u coOnpanue 9.12 bubnmorexa OK
i p . ' https://m.edsoo.ru/ff0d4ae2
KHCIJIOPOJIa, U3YYEHHE €r0 CBOMCTBY
7 Bonopon — anemeHT u nipocroe 1112 bubnuorexa [IOK
BelecTBo. HaxoxaeHnue B npupoje ) https://m.edsoo.ru/ff0d4dd0
DOu3nYeCcKue U XUMUYECCKHE
28 cBoricTBa Bogopoada. IIpumenenue 16.12 bubnmorexa [IOK
AOpORa. 1P ' https:/m.edsoo.ru/ff0d4dd0
BOJZIOpOA
bu6nunorexa LIOK
29 IIoHsaTHE 0 KHCIIOTaX U COMAX 18.12-
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI MosTydeHus BOAOPOIa B 53.12 bubnmnoreka [JOK

nabopaTtopuun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas padora Ne 4 o reme

bubmmorexa [JOK
31 «lonyuenne u cobupanne . 22-12- https://m.edsofru/ff0d4f42
BOJIOPO/1a, U3YUYEHHUE €TI0 CBOMCTBY
1 MonsipHblii 00bEM Ta30B. 3aKOH 712 bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, Kou4ecTBa
33 BEIIIECTBA ra3a Mo €ro u3BECTHOMY 9.01- bubmmorexa OK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA HIIM 00BbEMY
Brruucienust 00bEMOB ra3oB 1o
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE 13.01 Bubmiorexa HOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 Du3nyecKrue U XUMUYECCKHE 1501 bubnunoreka LIOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocnoBanuii. [lonsarue 00 50.01 bubnuoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTeib.
37 Hacrimennble 1 HeHACHIIIIEHHEBIE 22.01- bu6nmorexa LIOK
pacTBOpbl. MaccoBas 10J1s1 BelecTsa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[Tpaktuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C 2701 bubnmnoreka HOK
onpencNEHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTtponbHas padora Ne2 o reme 59.01- bu6muoreka [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIacCuUKaIus, 3.02 bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonyuyeHue u XMMUYECKHE CBOMCTBA 5.02- bubmuoreka [IOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

KHCJIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCHIOB

https://m.edsoo.ru/ff0d664e

4 OCHOBaHUS: COCTaB, 10.02 bubmuorexa [IOK
KiaccuUKaIisi, HOMEHKIIATypa ' https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHYECKUE CBOMCTBA 12.02 bubmmoreka [JOK
OCHOBaHMM ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukams, 17.02 bubnunoreka LIOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XuMU4ECKHE CBOMCTBA 19.02 bubnuoreka [IOK
KUCJIOT ' https://m.edsoo.ru/ffO0dfee2
Couu (cpeaHue): HOMEHKIIATYpa,
(cp ) P bubnuoreka [IOK
46 CIOCOOBI TOMYyYEHUS, XUMUYECKHE 24.02
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTrueckas padora Ne 6.
47 Pemrenne skciepuMeHTAIBHBIX 337124 26.02 bubnuorexa [{OK
1o TeMe «OCHOBHBIE KJIaCChI ' https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUII»
I'eneTnyeckas cBsI3b MEXKITY
48 KJIacCaM{ HEOPraHUYECKUX 2.03 bubmmorexa HOK
. P ' https://m.edsoo.ru/00ad9a50
COCIMHEHUI
49 O0001mIeHre U CHCTEMaTH3aITHS 4.03 bubnuoreka [{OK
3HAHHI ' https://m.edsoo.ru/00ad9cb2
KonrtponsHas padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX 9.03 bubmorexa LIOK
o p ' https://m.edsoo.ru/00ad9ela
COCIUHCHUI
[TepBbie MOMBITKH KIacCUpUKAITUN
P ¢ but6mmoreka [IOK
51 XUMHUYECKHX 3JIEMEHTOB. [ToHsiTHE O 11.03-

Ipynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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Ilepronnueckuii 3aKOH U
[lepunonnueckas cucrema

bubnunoreka LIOK

52 16.03
XHUMUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Meunpeneena
bubnunoreka LIOK
>3 TleprozbL, rpymel, HOATPYIbI 18.03- https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 53.03 bubmmoreka [JOK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
55 aToMoB 3JieMeHTOB [lepuoanueckoii 3.04- Bubmuorexa IOK
https://m.edsoo.ru/00adabbc
cucremsl [[. 1. Menaeneesa
XapakTepucThKa XUMHUYECKOTO
56 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B 6.04 bubnuoreka [IOK
ITepronnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MIPaKTUKH. [I. 3.04- bubnuoreka [IOK
N. MenpaeneeB — y4€Hblid, egaror https://m.edsoo.ru/00ada96e
U TpaXJaHUH
53 DIIEKTPOOTPULIATETLHOCTh aTOMOB 13.04 bubmuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumnueckas CBsI3b 15.04- bubmmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosipHas XUMHUYECKast 20.04 bu6muoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenrtnas HenonspHas 29.04- bu6muoreka [IOK
XUMHUUYECKAs CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTIEHUS 27.04 bubmuoreka [{OK
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https://m.edsoo.ru/00adae28

63 OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC | 59.04 bubnnorexa [IOK
peaxuuu ) https://m.edsoo.ru/00adb076
bubnunorexa LIOK
64 Oxuciure OCCTAaHOBHUTE 1 4.05
HCTHTCII I BOCCTAHOBITEH https://m.edsoo.ru/00adb076
Kourpomabaasg padora Ne4 mo teme
P P bubnunoreka LIOK
65 «CTtpoenue aroma. XuMU4ecKast 1 6.05-
11.https://m.edsoo.ru/00adb486
CBSI3bY
66 Peseprublii ypok. O6o0mIeHNE U | 11.05 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUil ) https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01IeHNE U 1 13.05 bubmotexa [JOK
cUCTeMaTH3alus 3HaHUH ' https://m.edsoo.ru/00ad9cb2
68 Peseprublit ypok. O6o0IIeHNE U 1 18.05 bu6moteka [JOK
cucTeMaTu3aIus 3HaHWi https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[MPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cucrema | 4.09 bubnnoreka [HOK
XHMHUYECKUX d5eMenToB J1. U. ' https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

. bubmuoreka [JOK
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 9.09
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Knaccudukanus 1 HOMEHKIaTypa | 11.09 bubnnorexka [HOK
HEOPraHUYECKUX BEILIECTB ’ https://m.edsoo.ru/00adb7e2

4 Buael XUMHUYECKOI CBSI3U U THUIIBI | 16.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 «IToBTOpEHuUe U yriydiaeHne 3HaHUH 1 1 18.09-

OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Knaccugukanus Xummuaeckux | 23.09 bubnnorexka [JOK
peakLuil o pa3InyHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 25.09- bubmmorexa LIOK
P ' ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh 1 30.09 bubmotera [IOK

PRl . m p ' https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIIUU U TTOJIOKEHNE
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XUMHYCCKOI'O paBHOBECHUA

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9 2.10-
peaKkuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOIN
10 nccorranyu. CHIbHBIE U cl1a0ble 7.10 Enbmmorexa IOK
8 HHATHIH. ' https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
bubmuoreka [JOK
11 Hounrle ypaBHEHUS peaKIIni 9.10-
yp peart htps://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAaHUI B CBETE NPEACTABICHUN 14.10 Brommozexa [OK
peA ' hitps:/m.eds0o.ru/00add5d8
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE Bu6 LIOK
nOINOTEKA
13 MIPENCTABIEHUNA 00 16.10-
bea § hitps://m.eds00.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOIHAITTT
bu6mmorexa [IOK
14 Ilonstue o rmapoanse cojei 21.10
AP hitps://m.eds00.ru/00add9d4
15 O06o001eHNe U CHCTEMAaTH3aIIHS »3.10 bubmuorexa [JOK
3HAHUH ' https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «PerieHue d>KcriepuMeHTaJIbLHBIX 27.10 Bubmzorexa LIOK
P ' https://m.edsoo.ru/00addbfa
3amauy
KontponsHas pabota Ne2 o reme
17 «DINEKTPOIUTHYECKAS TUCCOLIUALIUI 6.11- Brbmmozexa [OK
p A HHATHA. ' https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKLIUU B PACTBOPAX)
OO6m1ast XapaKTeprUCTHKA TaJOTEHOB.
18 XMMHYECKHE CBOUCTBA Ha IIpUMeEpPE 11.11 Brbmuorexa IOK
PUMEp ' https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBoaopoa. ComsiHast KHCIIOTA, 13.11- bu6mmoreka [IOK
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XUMHUYECKHUE CBOMCTBA, MOYYEHHE,
MIPUMEHCHHE

https://m.edsoo.ru/00ade104

[Ipaktuyeckas padora Ne 2 o Teme

bu6mmoreka [IOK

20 «ITomydeHue ConsTHOM KUCIOTHI, 18.11
. . https://m.edsoo.ru/00ade348
HU3y4YECHUE €€ CBOUCTBY»
Brluucnenus no ypaBHeHUSIM
. bu6mmoreka [IOK
21 XUMHYECKUX PEAKIUH, €CIIU OJUH U3 20.11-
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
2 OO01as xapakTepuCcTUKa SJIEMEHTOB 25 11 bubnuorexa [JOK
VIA-rpynimsl ' https://m.edsoo.ru/00ade64a
ATOTpOTTHBIC MOTU(UKAIIUN CEPHI.
3 Haxoxnenue cepbl 1 €€ cOeMHEHUI 9711 bubnuorexa [JOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopo/i, cTpocHHE, (U3HUSCKUC 512 bubnnoreka [JOK
Y XMMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KHCIIOTA,
. bubmuoreka [JOK
25 ¢du3nyeckre 1 XUMHUYECKHE CBOMCTBRA, 4.12-
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 IIOJIy4YEHUS CEPHOM KUCIIOTHI. 9.12 bubnuoreka [IOK
XHUMHUUECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cephl
7 Beruucnenue MaccoBoil 40JIM BBIXO/1a 111 bu6mmoreka [IOK
MPOAYKTa peaKLuH ' https://m.edsoo.ru/00adec8a
28 OO6mrast xapakTeprucTHKa JIEMEHTOB 16.12 bubmuotexa [JOK
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VA-rpynisl. A30T, paclipoCTpaHEeHHE
B IIpHUpoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero Gu3n4ecKue u

bubmuoreka [JOK

29 XHUMHYECKHUE CBOMCTBA, IIOJIYUCHUE U 18.12-
A https://m.edso0o.ru/00adf004
MIPUMCHEHUE
[IpakTrueckas padota Ne 3 o Teme
30 «ITonydyeHne aMmmmuaka, u3yuyeHue ero 23.12 bubmorexa [JOK
. v » 15X ' https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, €€ (hru3ndecKue u 25 12 bubnuorexa [JOK
XMMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJEH
aMMOHHS B KaUeCTBE MHUHEPATbHBIX Eub 10K

noIMoTeKa

32 oOpeHui. XMMHUYECKOe 27.12
YAOOP § https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY>KaIOIIEH Cpeibl
COEIMHEHMSIMU a30Ta
Dochop. Oxcun dhochopa (V) u

33 (boc:ll))o pHaH Kncn((l))Ta ¢)(b153ﬂ(qe)cxne " 9.01- bubmorera [JOK

p N ) https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Wcnons3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPAILHBIX YA0OpEHUH. 13.01 bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEbI ' https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHNE B

35 npu I; e @E)Hsnlzlecz/le U XUMHUYECKHe 15.01 bubmorexa HOK

P P AC ' https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcunsl yriaepona, ux Gpusnveckue u 50.01 bubnmoreka [JOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
CBsI3aHHBIC ¢ OKcHIOM yrieponaa (IV)

.. bubnmoreka [JOK

37 VYronbHast KUCI0Ta U €€ COJU 22.01- https://m.edsoo.ru/00a6006¢
[Tpaktuyeckas padora Ne 4 o Teme

18 "IlosrydeHue yriekuciioro rasa. 701 bubmumorexa [IOK
KauecTBeHHas peaknus Ha KapOoHAaT- https://m.edsoo.ru/00ae027e
roH"

[lepBoHavasibHBIC TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O 29.01- Bubmiorexa IJOK
https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
. bubmuoreka [JOK

40 Kpemiuit 1 ero coemHeHus 302 https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME € 02- bubnnoreka [JOK
«BakHeuIme HeMeTaJuTbl U UX https://m.edsoo.ru/00ae0bf2
COCJIUHECHHU S
KonTtponsHast padota Ne3 o reme

42 «BaxkHeWIme HeMeTaJuTbl U UX 10.02 bubmorera [TOK

https://m.edsoo.ru/00ae0el8
COCIUHECHHU S
OO61mas xapakTepruCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertanauueckas CBSI3b U 17.00- bu6mmoreka [JOK
MeTaJInyecKasi KpUcTaanyeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndYecKue CBOMCTBA
METaJIJIOB
XUMUYECKHE CBOMCTBA METAIIIIOB.

44 DNEKTPOXUMHUYECKUN PsiJL 17.02 bubmorexa HOK

HaIpsHKEHNH METaJUIOB

https://m.edsoo.ru/00ael156
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OO6u1re criocoObl MOTyYSHHS
meTaiu1oB. CruiaBel. Beruncienus mo

. bubnmoreka [JOK
45 YPaBHEHUAM XUMHUYECKUX PEAKIIUM, 19.02-
https://m.edsoo.ru/00ael 156
€CJIM OJINH U3 PEareéHTOB COJICPKUT
MpUMECH
b K
46 [TonsiTHE 0 KOPPO3UU METAILIIOB 24.02 nommorexa HO
https://m.edsoo.ru/00ae1278
47 Il{enoyHBIC METAILIBI 26.02- bubmorexa LOK
https://m.edsoo.ru/00aec14b2
43 Okcuabl ¥ TUAPOKCUBI HATPUS U 503 bubnuorexa [JOK
Kajausa ' https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMenbHbIE METAILIBI — 4.03 bubnuorexa [JOK
KaJIbLIMA 1 Mardui ) https://m.edsoo.ru/00ac15e8
50 Baxueiinme coequHEHUS Kb 9.03 Brommozexa [OK
https://m.edsoo.ru/00ael5e8
O06o001eHre U CHCTEeMaTH3aIIHs
51 " B 11.03-
3HAHUUI
57 JKEcTKOCTh BOMBI U CIIOCOOBI €€ 16.03 bu6nmoreka [JOK
yCTpaHCHHS ' https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKoCTL BOIBI M METOEI €6 18.03- bubmmorexa [IOK
" ' https://m.edsoo.ru/00aclae8
YCTpaHEHUS
b K
54 AmoMuHUR 23.03 nomorexa LO
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 3.04 bubnnorexa [JOK
THAPOKCHIA ) https://m.edsoo.ru/00ae1c64
56 Kenezo 6.04 bubmorera [IOK

https://m.edsoo.ru/00ae1d86
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Oxcupl, THIPOKCHUIBI U COJIU JKEJIe3a

bubmuoreka [JOK

37 (IT) u xene3a (III) 8.04- https://m.edsoo.ru/00ae35e6
53 0606HvleHHe Y CUCTeMAaTH3aIHS 13.04
3HaHUI
[IpakTrueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a/a4 M0 TEME 15.04- bubnnorexka HOK
«BaxHennme MeTauibl 1 UX https://m.edsoo.ru/00ae3ded
COCJIMHECHHU S
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
60 peareHToB J1aH B U30BITKE UITU 20.04 bubnunoreka [JOK
COZAEPKUT pUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BBIXO/a TIPOYKTa
peakiumn
61 O606HvleHI/Ie U CUCTEMATU3ALU 22 04-
3HaHUI
KonTponbnas padora Ne4 o teme
62 «BaxkHeumme MeTabl 1 uX 27.04
COEJIMHEHU S
63 BemectBa u Mmarepuasi B 59.04- bu6mmoreka [JOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3£50
64 Ponp xumuu B perieHnn 4.05 bubnuoreka [IOK
HKOJIOTUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
65 XHUMHYECKOE 3arps3HEHNE 6.05- bubnnorexka [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O6006111eH1E U 11.05 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0dOa
67 PesepBHelit ypok. O6001IeHNE 1 13.05- bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMAaTHU3alusd 3HaAaHNUU

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O60011IcHIE 1
cucTeMaTu3auus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

18.05

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA

Jnst peanuzanuu nporpammbl ["abpuensna O.C. «Xumus 8-9 knaccy BbiOpaH yueOHO-
Meroandeckuii komiuieke (nanee YMK) mmuanu ydaeOnukoB O. C. 'abpwuensHa, KOTOPBII
BXOJUT B (QenepaibHblii IMepeyeHb y4eOHWKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K
UCIOJIb30BaHUI0O B 00pa3oBaTelIbHOM IIpollecce B OOPa30BATEIbHBIX YUPEKIACHUSX,
peanu3yommx 00pa3oBaTeNbHBIE MPOrpaMMbl  OOIIEro O0pa3oBaHHsI M WMEIOIIUX
rOCy/IapCTBEHHYIO aKKpeIWTaluio W o0OecrneuuBarolmuii o0ydeHHe Kypcy XUMHH, B
COOTBETCTBUHM C (pelepalbHBIM KOMIOHEHTOM TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTIO
craggapra (PKI'OC) 2004 roxa.

YMK Bxirouaer B ceOst:

e Yyeonuk (O. C. 'aGpuensiH), KOTOPBIA COJIEPKHUT TEOPETHUCCKUI
MaTepuana Kypca, MpUMEpbl PeLIeHUs 3ajad, yNpaXHEHWs IS 3aKperuieHus
MPAKTUYECKNX HABBIKOB, a TAKXKE OMUCAHMSA JAaOOPATOPHBIX M MPAKTUIECKUX
pabor;

e Coopuux 3amau (O. C. I'aOpuensH),, KOTOPBIA HCHONB3YETCA IS
OpraHM3aluu 3aHATUN 1o peweHuto 3anad. CoxaepkaHue COOPHUKOB 3a7ad
JOCTaTOYHO OOIIMPHO [ MHOTOBAPHMAHTHON OpraHU3alliy MPAKTUYECKOM
pabOThI yUaIUXCS,

TexHuyeckue cpeacTBa: MYJIbTUMEIUNHBIA MPOEKTOpP; MPUHTEP; HHTEPAKTHUBHAS
J0CKa, TOKyMEHT-KaMepa, U poBast XUMHUYECKast 1a00paToOpHsL.

OOopynoBanne KabuHeTa XUMHHIJS MPOBEACHUS (POHTANIBHBIX Ja0OpaTOPHBIX H
MPAKTUYECKUX paboT, AEMOHCTPALMU ONBITOB B COOTBETCTBHH C IEpedyHEM 00OpYyTOBaHHUS
kabuneta xumuu JII' MBOY «COLLL Ne2y.

CD — pecypchbl 110 XMMUH IIKOJIBHOW MEIMATEKH U KAOMHETa XUMHH:

1. JlaGopaTtopHble pa®OThl MO XUMHUHU. BupTyanbHas XxuMuueckas jgabopaTopHs
[DnexTponHbIit pecypc]: 8-9 kimacc. — anekTpoHHOEe yuyeOHoe m3manue. — M.: Jlpoda,
2006. - 1anextpon.ont. auck (CD-ROM);

2. VYpoku xumuu Kupumia u Medonus. [Dnextponnsiii pecypc]: 8-9 kmacc. -
Onexrpon.nporp. — M.: Komnanus «Kupunn u Mudoauit», 2007 -1351€KTpOH.ONT. TUCK
(CD-ROM);

3. CoOcTBeHHbIE IPE3EHTALMHU U ITPE3EHTAIH, CKaUeHHbIE B ceTH MIHTepHeT.

Jlureparypa

AJISl yHAIIMXCs:

1. TI'abpuensan O.C., AmykoBa A.B. Xumus. 8 kiacc: pabodas terpaab K y4eOHUKY
I'abpuensna O.C. «Xumus.8». — M.: [Ipoda, 2009. — 176c¢.

2. I'abpuensnO.C., bepé3kunll.H., VYmakoBa A.A. u gp. Xumus 8 Kiacc:
KonTtpomnbHble 1 poBepouHbIe paboThl K yueOHUKY «Xumus.8».— M.: lpoda, 2010.

3. EpemunB.B. Xumus B ¢opmynax. 8-11 ki.: CrnpaBounoe nocobue.— M.: [lpoda,
1997. -64c.

4. TabpuensnO.C. Xwumms. 8 kimacc: ydeOHUK Juis  oOmieoOpa3oBaTeIbHBIX
yupexaenuil. - M.: Ipoca, 20017. —267c.

AJIS YYUTeEJIA:

1. T'abpuensu O. C., BockobGoitnukoa H.IL. XuMHs B TecTax, 3aJadax,
yOopaxHEeHHIX. 8-9 kiacc: yueOHoe ocodue /iyt 001eo0pa3oBaTeIbHbIX YIPEKICHUN.

- M.: ipoda, 2005. — 350c.

2. T'abpuensu O. C., Bockoboiinukosa H.I1. HacTtonphas kHura yuurens.

Xumus 8§ kmace.- M.: lpoda, 2010.

3. I'abpuensa O.C., OctpoymoB W.I'. Xumus. 8 wmacc: HactonmpHas kHura

yuurens./- M.: Ipoda, 2008.



4. T'oproenko M.IO. TToypounsie pazpaboTku o xumun: 8 kinacc. — M.: BAKO,
2007. — 368c.
JJIS1 yHAIIMXCs:
5. Tabpuensu O.C., SmykoBa A.B. Xumusa. 9 kiacc: pabodast TeTpajap K y4eOHUKY
labpuensna O.C. «Xumus.8». — M.: [Ipoda, 2009. — 176c¢.
6. I'abpuensnaO.C., bepé3kunll.H., YmakoBaA. A. wu gp. Xumusa 9 xiacc:
KonTponbHble 1 TpoBepoUHbIe pabOThI K yueOHuKy «Xumus.9». — M.: Ipoda, 2010.
7. Epemun.B.B. Xumus B popmynax. 8-11 kmacc: CnpaBounoe nocodue. — M.: Ipoda,
1997. -64c.
8. INabpuensn.0.C. Xummsa. 9 kimacc: y4yeOHMK i1 0OmIeoOpa3oBaTeIbHBIX
yupexaenuii. - M.: Ipoda, 2007. —267c.
AJISl YYUTeNs:
5. I'abpuensa O. C., BockoGoitnukoBa H.II. Xwumus B Tecrax, 3ajaayax,
yrnpaxHeHusx. 8-9 kiacc: ydyeb.mocobue s 001meo0pa3oBaTeNIbHBIX YUPESKICHHUH. -
M.: JIpoda, 2005. — 350c. r.
6. T'abpuensn O. C., BockoOoiinukoBa H.II. HacronpHass KkHura y4uresns.
Xumus 9 kinace.- M.: Jlpoda, 2010 r.
7. I'abpuensu O.C., OctpoymoB W.I'. Xumwms. 9xnacc: HacronbHas kHHUTa
yuurens. - M.: JIpoda, 2008.
8. T'opxosenko M.IO. [Toypounsie pa3pabotku o xumun: 9 kinacc. — M.: BAKO,
2007. — 368c.
9. I'abpuensn.O.C. Ilporpamma kypca xumuum i1 8 — 11  kmaccoB
o0mieo0pazoBarenbHBIX yapexaeauii.— M.: [Ipoda, 2011.

AJllpeca HHTEPHET PECYPCOB

Ne \ Anpec caiita \ XapaKkTepucTHKa MaTepHaJia

( http://edu.tsu.ru/ Ob6pazoBarenbHbii nopran TI'Y

1 http://www.9151394.1u/ WNHdpopMannoHHble 1 KOMMYHHUKAIIUOHHbIE
TEXHOJIOTUH B 00y4eHUH

¢ http://www.college.ru/ ITepBeiii B Poccun o6pazoBaTenbHbII
HNHTepHeT-nopran, BKIOYAOMNAN
00y4eHre MIKOJILHUKOB

¢ http://www.chem.msu.su/ [TopTan xumMu4eckoro oopa3zoBaHus
Poccun

] http://som.fio.ru/ CeteBoe 00beJMHEHNE METOTUCTOB

] http://www.ug.ru/ «YuuTenbcKas razeray

] http://www.school.edu.ru/ Poccuiickuii 06pa3zoBaTeiabHbIi MopTal

] http://school-sector.relarn.ru/ HIKOJIbHBIN cekTop accounanuu PEJIAPH

] http://pedsovet.alledu.ru/ Bceepocculickuil aBryCTOBCKUIM IIEACOBET

] http://schools.techno.ru/ ObpazoBatenbHblii cepBep «lIkombl B
WNHTepHeT»

] http://www.1september.ru/ru/ I"azera «IlepBoe ceHTIOpsI»

] http://all.edu.ru/ Bce oOpa3oBanue MurepHera

] http://www.chem.msu.su/rus/elibrary/ DneKkTpoHHas OMbIMOTEKa 10 XUMUHI

] http://www.chemistry.narod.ru/ Mup xumun

7 http://school- Be6-kBect o xumMuu

sector.relarn.ru/web_quests/Chemistry_Quest/inde
x.html
7 http://shnic.narod.ru/ OMBITHI TT0 HEOPTAHUIECKON XUMUH




4 http://formula44.narod.ru/

Oprannueckasi XUMUs

7 http://www.uic.ssu.samara.ru/ ~ Hayka / CHIM /
STAT/Ama / yash.htm

XUMHAUYECKHUE TallHBI 3amaxa

7 http://ychem.euro.ru/index.htm

IOHEBI XUMUK

7 http://www.chem.msu.su:8081/rus/history/element
/welcome.html

OTKpBITHE 3JIEMEHTOB U MTPOUCXOXKICHUE
WX Ha3BaHU

7 http://novedu.chat.ru/

AHanuTHueckas XUMHS

7 http://www.chemistry.ru

OTKpPBITBINA KOJIICIK: XUMUS

7 http://www.1september.ru/ru/him/2000/no38_1.ht
m

Nmennele peakiuu

7 http://www-windows-
1251.edu.yar.ru/russian/cources/chem/

Xumudgeckas CTpaHHUYKa

3 http://rcr.ioc.ac.ru/ukh.html

Kypnan «¥Ycnexu Xumun»

1 http://www.webelements.com/webelements/

WebElements

3 http://www.chem.msu.su/rus/olimp/konkurs.html

XuMHudeckre Hayka 1 00pa3oBaHuE B
Poccun

3 http://www.alhimik.ru

AJIXUMUK

3 http://www.informika.ru/text/database/chemy/STA
RT.html

DNEeKTPOHHBIN CIPaBOYHUK "XUMHUS 17151
Bcex"

3 http://www.chem.km.ru/

Mup xumun

3 http://www.hemi.nsu.ru

Xumusg. O6pazoBaTenbHbIN CAUT IS
HIKOJIbHUKOB

1 http://www.tl.ru/ ~
gimn13/docs/ximia/himtest.htm

TecTrl 110 XUMUHA

J http://www.uic.ssu.samara.ru/ ~ Xumuu /
index.htm

OpFaHI/I‘{eCKaﬂ XUMUA

J http://www.chemexperiment.narod.ru/framechem1
html

SKCHepI/IMeHTaHBHa}I XUMMUA

http://formula44.narod.ru

Kypc oprannueckoi xumuu 3a 10 kacc

http://www-windows-
1251 .edu.yar.ru/russian/cources/chem/

XuMH4ecKasi CTpaHH4YKa

http://chem4you.boom.ru/

XuMus 171 Bac

http://www-windows-
1251.edu.yar.ru/russian/pedbank/sor_uch/chem/tes
html

BxoaHBIE TECTOBEIE pa6OTLI

http://www-windows-
1251.edu.yar.ru/russian/pedbank/sor_uch/chem/ma
xut3.html

VraeBonsl

http://www.jergym.hiedu.cz/ ~
canovm/vyhledav/varianty/rusko2.html

Hepnozmqecxne CUCTEMBI 3JICMCHTOB

http://novedu.chat.ru/

AHanmuTtnyeckass XuUMHUs

http://vschool.km.ru/education.asp?subj=252

Buptyansnas mkona KuM "V-mkona"
Xumus 10-11 kimace

http://vschool . km.ru/education.asp?subj=295

Bupryansnas mkona KuM "V-mkomna"
Xumus 8 -9 knace

http://www.catalog.alledu.ru/predmet/chemistry/

Bce o6pazoBanue Murepuera. Xumus

{ http://him.1september.ru/

T'azera "Xumumsa"

4 http://www.mioo.ru/podrazdinfpage.php?id=10

Kadenpa u nabopatopust xumun
MOCKOBCKOTO HHCTUTYTa OTKPBITOTO



http://www.web/

obpazosanus (MHUOO)

J http://mega.km.ru/search/srch.asp

MerasHiukioneans mo xumMmuu KuM

4 http://www.nature.ru/db/section_page.html?s=120
600000

Hayunas cetb. Xumus

J http://school-
sector.relarn.ru/nsm/chemistry/START.html

OOyuaromuye SHIUKIONEIUN. XUMUS

4 http://cnit.ssau.ru/organics/index.htm

OpFaHI/I‘leCKaﬂ XUMMUA

4 http://www.astronet.ru:8100/db/msg/1180155

[TommynsipHast OMOIMOTEKa XUMUIECKIX
HJIEMEHTOB

4 http://center.fio.ru/method/subject.asp?id=100007
55

CeteBoe 00beAMHEHNE METOTUCTOB
(COM). Paznen "Xumus"

J http://chemistry.r2.ru/

YPOKI/I 10 XMMHH AJI1 IIKOJIBbHUKOB

J http://www.websib.ru/noos/chemistry/index.html

Xumunueckuii pazaen HOOC
(HoBocubupckas obmacTHas
00pa3zoBaTelIbHAs CETh)

http://markovsky.virtualave.net/chemonline/index.
htm

Xumnsa Ou-Jlaitg

http://www.chem.msu.su/rus/school/rcj2003/welco
me.html

[[IxobHOE XMMUYECKOE OOpa30BaHKE B
Poccun




