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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHHs] XUMUU Ha YPOBHE LI€JIeH U3y4YeHUs IpeaAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOW y4eOHOUW  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaIbIBa€TCs U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

TeopeTnuecknue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUSI U TOJy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUs B Hayke. M3ydeHue XUMHUU NPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 000OIIEHU MHMPOBO33PEHUYECKOIO XapakTepa, f3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSITEIbHOCTH, OCBOGHUHM TIpaBWiI 0O€30MacHOTO OOpalleHHs C BELIECTBAMU B
MOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (QopMHpOBaHHE HHTEJIEKTYaJdbHO pPAa3BUTOM JHMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSITEILHOMY HPUHSATHIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM MO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3710POBbsSI U OKPYKAIOIIEH MPUPOTHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX JMJI HM3YyUYEHUS XUMHHM Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie u CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAasi Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHE ypaBHeHus. Knaccuduxanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu 0oOpalleHus: ¢ JIabopaTopHBIM O00OpPYJAOBaHUEM, U3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3YYEHHUE CIOCOOOB Pa3JCICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenne xucnopoga. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

MonspHabiii 00bEM razoB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpoZi€ U B )KU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJOB:  cosieoOpasyroniye  (OCHOBHBIE, KHCJIOTHbIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3HMYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOAbI C METaJLLIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3zaumopeiictBusa okcupga menu (1) ¢ pacTtBopoM cepHOU KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepumognueckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [lepronnueckoro 3akona u [leppoanvyeckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 MCIIOIB30BAHUE KaK OOIMMUX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [lepuoanyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUSI XMMUYECKUX AJIEMEHTOB, IO 00OpPaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUsI peakiuil. CBoOICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METALIOB W HEMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, IMpOLECCa OWCCOLMALMU KHUCIOT, IIEJIOYEH U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu paslioKEHHUs, COCTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEeHU OKucieHus. CTpoeHue U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHW3M YeJOBEKa. BaxkHeWlme XJIopuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUTOTPOITHbIE MOIU(BUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCIOT W crernuduyeckue). XUMHUYECKHUE PEaKINu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW cpeabl COEIUHEHHSIMH cepbl (KHCIIOTHBIE JOXK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoicTea. Kpyroopor a3ora B nmpupoe. AMMHUaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOoJydyeHue, (PU3MUeCKHe U XUMHYECKHE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MOuYBbl U BonoéMoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka s1emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiictBa. AzncopOuus. Kpyrosoporyriepona B npuponae. OKkcuabl yriaeponaa, Uux
¢u3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojlydeHue U npuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C O0Opa3lamMu XJOPUAOB (TajJOTr€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOU KUCIOTHI, MPOBEICHUE KAYECTBEHHON PEeakIM Ha Cyibdat-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO rasa, IPOBE/ICHUE KauyeCTBEHHBIX PEaklMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX PJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. Ou3nyeckne U XUMUYECKUE CBOWCTBA MeTaiioB. OOmue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IEeNOoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HaTpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJIEOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo Teme « Baxxkueiimme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUUYECKOE 3arpsisHEHHE OKpYXKawollel cpeabl (MpeacibHas AOMyCTUMAas
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3€d NMpH WM3YYeHHMM XUMHHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBbIM (akT, TUmoTe3a, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIaeMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOYyYCHHsS] XUMUU B EAUHCTBE Y4YEOHOU U
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMAIIA3AITIN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
paCUIMPEHUE OMBITA JICITEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEPHON HHGOpPMAIIUECH O
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCJIEAOBATEILCKOM, TBOPUYECKOM HW  JAPYrdX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
AKCTICPUMEHTOB, CO3IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIlecCe HITOM Yy4YeOHOU NEesATEIBbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUAS O BEIIECTBE M XMMHUUYECKOW PpEaKIvH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO PA3BUTHUSI HAYKH M COCTAaBJISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Js, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TMPU  OOpAIIeHU:d C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpoheCcCUOHATBLHOM e TENHPHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU Cpee;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE IEHHOCTH 3J0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAOIIMX 30POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTEeH HX PEIICHHS MOCPEICTBOM METOJOB XHUMMH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TOHATHS (3aKOH, TeOopus,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCATbHbIC YUeOHbBIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUsA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMyla W ypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHYECKOIO COJIEPKAHUS, CIPABOYHbIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANBHYIO (DOpPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEJIOKEHHOHN 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, 0OMEH MHEHHMSIMH, «MO3TOBbIE IITYpPMbD», KOOPAMHALINSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATHh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHUS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTaTOB IO OCBOCHHUIO 005S3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHUID HOBOIO  3HaHWS, €ro HHTEpIpeTalny,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJEKYa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM ((EeKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpPENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Mengaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX dnemeHTtoB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHbIM  000pY/IOBaHHWEM, a TakK)Ke TMpaBHiiaM OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUI:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBS3b, TEIJIOBOU AP DEeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBIICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xkoHuentpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJIGHTHOCTD U CTENIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep cCpeibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMbl XUMHYECKHUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUYECKUE XHUMHUYECKHUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIMN HOHHOTO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XMMHYECKHX OMBITOB MO TOJYYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3allMi0, BbISIBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
N KounvecTBOouYacon DJIeKTPOHHbBbIE
; HaumeHoBaHuepas3aejioB U (undposBbie)
n/ Bcer  Konrpoabnbiepabor  IlpakTudeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTte/ibHbBIEpeCyp
I 0 bl bl
ChbI
Pasznea 1.IlepBoHavyaibHbIeXUMHYECKUETIOHSITHS
XuMHS — BaxkHas 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYCCKOM 5 2 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41837c
JEeSATEIbHOCTH YEJIOBEKa
bubnunoreka LIOK
1.2 B 15 1
CIIECTRA M XHMHACCKUCPEatiiny https://m.edsoo.ru/7f41837c
Hroromnopaszneny 20
Pa3nes 2.Bakneiimme npeacTaBuTe M HEOPraHMYECKHUX BeleCTB
bubmnoreka IIOK
2.1 B .K Nl 6
osayx. Kucnopox. Tlorsie 06 okcuax https://m.edso0.ru/7f41837c
bubnmorexa LIOK
2.2 B Bl 8 1
OO LIOHATHE O KUCTOTAX M COTAX https://m.edsoo.ru/7f41837c
bubnunorexa LIOK
2.3 Boga. P ! 5 1 1
ona. PactBopsl. [lonstue 06 ocHOBaHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOEIUHE 1 1 1 bubnmnorexa [JOK
' HUH https://m.edso0.ru/7f41837c
Hroromnopasznery 30

Pa3nen 3.11epunoanyeckuii 3axkoH u [lepuoguveckasi cucrema xumuueckux 3jaemMeHToB JI. U. MenaeneeBa. CTpoeHHeaToOMOB.
XuMnueckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU

3.1 Ilepuoanueckuii 3axoH u Ilepuoanueckas 7 bubmuotexa [JOK



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

cUucTeMa XUMMUYECKUX 3nieMeHToB [I. U. https://m.edso00.ru/7f41837c

MenaeneeBa. CtpoeHneaToma

Xumuueckas cBsizb. OKHCIUTEILHO- bubmuorexa [IOK
3.2 8 1
BOCCTAHOBUTEJILHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6nmorexa [IOK
Hroronopasery 15 https://m.edsoo.ru/7f41837c
PeszepBHOEBpEMS 3 bubmorexa HOK

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

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08 4 >



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

9 KJIACC

N KosnyecTBouyacon JJIeKTPOHHbIE
* | HaumeHoBaHHMepAa3IeJ0OB U (undpoBbie)
o/ Bcer  KoHTposbHBIEPa0O IpakTnyecknepado
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
I 0 ThI ThI
Chl
Pa3znen 1.BeniecTBO U XUMHUYECKHE PeaKIIUN
11 [loBTOpEeHME U yriaybieHue 3HaHUH 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPea 4 bubnunoreka [JOK
' KITUH https://m.edso0o.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. 3 1 1 bubnnorexa [JOK
' XHUMUYECKHE PEaKIIMu B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroronopazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa n 6 bubmmorexa [TOK
' i PYIIBL. 2P https://m.edsoo.ru/7f41a636
e€CoeTMHCHMS
OO01mas xapakTepuCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . Py ' poa https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroromnopazaeny 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

Pa3gen 3.MeTa/JIBI M MX COeAUHECHUSA

. bu6mmoreka [IOK
3.1 ObmuecsoiicTameTanon 4 https://m.edso0.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxxueie MeTaisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroronopazneny 20
Pa3znen 4. Xumusi u okpyxaomas cpeaa
41 B 3 bu6mmoreka [IOK
. CIIIeCTBA U MaTepPHAIIbl B )KM3HH YeIOBEKa https://m.edsoo.ru/7f412636
Hroronopaszneny 3
P 3 bubmuorexa [JOK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoanyecTBo4acoB
aTausyd | OJeKTpoHHblennpoBbIeoOpa3oBaT
Temaypoka Bce  KonrtpoabHble IIpakTHYeckue A y P op P
n/ eHus eJIbHbIEpecypChl
u ro padoThbI padoTbI
[Ipenmer xumuun. Pons xumuun
1 B JKH3HU 4ejioBeka. Tena u 1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
BEIICCTBA
5 [TonsTue o MeToAaX MO3HAHMS 1 bubnnoreka IIOK
B XMMHUH https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
«IIpaBuna paboThI B
3 71a00paTOpHH U MIPUEMBI 1 bubmorexa HOK
patop p https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOPHBIM
000pyI0OBaHUEMY
4 YucTele BEIIECTBA U CMECH. 1 bu6mmoreka [IOK
Cnioco0nI paznieneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpaxkTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha 1 bubnmoreka [JOK
IIpUMEPE OYUCTKH https://m.edso0.ru/ff0d28c8
MOBapEHHOM COoMn)»
bu6nuoreka [IOK
A 1
6 TOMBL I MOTICRY L https://m.edsoo.ru/ff0d2a6c
XHUMHUYECKHE DIIEMEHTHI.
7 3HaKku (CHMBOJIBI) 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2be8
XHMHYECKHUX DJIEMEHTOB



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

bu6nuoreka [IOK

YPaBHCHUAM XUMHWYCCKUX

8 I1
POCTRIC H CIOAKHBICBCIIECTBA https://m.edsoo.ru/ff0d2a6c
9 AToMmHO- bu6nuoreka [IOK
MOJIEKYJIIPHOCYYEHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
BelecTB. XUMHUUECKas
10 dopmyna bu6nuoreka [IOK
pMYJId. https://m.edsoo.ru/ff0d2eae
BajleHTHOCTEaTOMOBXUMHUYECK
HUXDJIEMEHTOB
OTHOCUTENbHAS aTOMHAS
11 macca. OTHocHuTeILHAS bubmorexa LOK
’ https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHAs Macca
12 MaccoBas 10511 XMMHYECKOTO bubmuorexa [JOK
DJIEMEHTA B COEIUHECHNUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrtBa. MoJib. bubmmoreka [IOK
Monspnas macca https://m.edsoo.ru/ff0d5230
Dusnueckre U XUMHUUECKIE
14 SIBJIEHUS. XHUMHYECKasA bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d37fa
peaxius
IIpu3Haky u ycinoBus
15 OPOTEKAHUA XUMUYECKNX Bubmorexa ITOK
p _ https://m.edsoo.ru/ff0d3al6
peakiui
3aKOH COXpaHEHHS MaCChI
16 BEIIECTB. XUMUYECKUE bubnnorexa LIOK
HIeCT. https://m.edso0.ru/ff0d3b88
ypaBHEHUS
BrrunciieHus KoJan4ecTBa,
bu6mmoreka [IOK
17 MAacchl BelllecTBa 1o

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

peaKuuit

Knaccudukanust XauMuaeckux
peakiuit (coeTuHeHus,

bu6nmoreka [IOK

18 pa30KeHUs, 3aMELIEHUS], https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneaucT. O0o0ImEenne bubnorexa LIOK
. https://m.edsoo.ru/ff0d40c4
U CHCTeMAaTH3alHsI3HAHUHA
KonTponbnas pabota Nel mo
20 TeMme «Bemiecrsa u bubmorexa LOK
https://m.edsoo.ru/ff0d4290
XUMHYECKHE PEAKIIUN
Bo3agyx — cMmech rasos.
21 CocraB Bo3ayxa. Kucinopox — bu6mmoreka [IOK
3JIEMEHT U IIPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d448e
O30H
du3nyecKrue 1 XUMUICCKHE
99 CBOMCTBA KHCJIOPO/ia (peaKkiuu bubmuotexa [JOK
OKHCJICHHUS, TOPCHHE). https://m.edsoo.ru/ff0d4614
[TonsTreoOboKcHIaX
CrniocoObI nosydeHus
93 KHCIJIOpO/ia B 1abopaTopuu u bubmmoteka [JOK
MIPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenunexkuciopoaa
TenoBoit ekt
XUMUYECKON PEAKINH,
bu6mmoreka [IOK
24 MOHSITHE O TEPMOXUMHUIECCKOM

YpaBHEHUH, IK30- U
SHAOTEPMUYECKUX PEAKIIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yrois u
MeTaH). 3arps3HeHHe BO31yXa,

bu6nuoreka [IOK

25 CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHUS
[IpakTudeckas padora Ne 3 mo
26 teme «llonyuenue n bubmmoreka [IOK
coOMpaHHue KUCIOPOIa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB)
Bonpopoa — snemeHT u
27 Hp:C’fOGHBeHIGCTBO. bubamorexa LOK
https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpuponae
Ou3nyecKue 1 XUMUIECKHE
28 CBOMCTBA BOJOPO/A. bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
IIpumenenneBogopoIa
29 [TonsaTHe 0 KUCTOTAaX U COJIAX bubmmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CniocoOsbI mony4eHus bubnmnoreka [JOK
BOJIOpO/Ia B TaOopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuaeckast pabota Ne 4 o
31 teMe «llomydyenue u bubnmnorexka HOK
coOupaHue BOJOPO/Ia, https://m.edsoo.ru/ff0d4f42
WU3yYEHHUE ETO CBOMCTB»
39 MounsipHblii 00BEM Ta30B. bubnmnorexka HOK
3akoH ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienus o0béma,
33 KOJINYECTBA BEII[ECTBA ra3a 1o bu6nuoreka [IOK

€r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA UK 00BEMY

https://m.edsoo.ru/ff0d55a0



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
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

Beruucnenus 00bEMOB ra3oB
10 YPaBHECHHUIO PEaKIIUU Ha

bu6nuoreka [IOK

34
OCHOBE€ 3aKOHAa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 Du3HYCECKUE U XUMUYCCKHC bu6nuoreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [lonsiTue bubnmnoreka [HOK
00 UHIMKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTeIb.
Hacrpiniennrsie n
37 HEHACKIII[EHHBIE PACTBOPHI bubnnorexa LIOK
B p ppL https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BEIECTBA B
pactBope
[TpakTuyeckas padora Ne 5 o
teme «lIpurorosinenue
38 aCTBOPOB C OIIPEAEIEHHON bubnnorexa LIOK
p p . IV) a https://m.edsoo.ru/ff0d5eba
MacCOBOH JoJIeH
pacTBOPEHHOTO BEIIECTBA»
KoutponsHaasa pabora Ne2 1o
39 TEME liKI/ICJ'IO l:) Bonopo bubmorexa HOK
PO BOROPOL. https://m.edsoo.ru/ff0d6342
Bonxa»
OKCHJIBI: COCTaB,
40 KnaccudKanus bu6muoreka [JOK
T, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tony4yenue n XuMHU4eCKue
a1 CBOMCTBA KMCJIOTHBIX, bubnuotexa [JOK

OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

https://m.edsoo.ru/ff0d664e
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OcHOBaHUS: COCTAB,

42 Kiaccudukanms bubmotexa [JOK
T, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonyuyenue u xummuyeckue bubnunoreka [JOK
CBOMCTBA OCHOBaHU M https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras,
44 KJaccuukanms bubmorexa [JOK
HH, https://m.edsoo.ru/ffOdfee2
HOMCHKJIaTypa
45 [TonyyeHnue u xumMu4ecKue bubnnorexka HOK
CBOICTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpennue):
HOMEHKJIATypa, CII0cOObI bubnnorexka HOK
46
MOJIYYeHUS, XUMHUUECKUE https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6.
Pemenue sxcriepuMeHTaTbHBIX
a7 3a7a4 o teme «OCHOBHBIC bubmmorexa HOK
A https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX
COE€TUHEHUI
['eHeTHYECKas CBSA3b MEXKTY
48 KJIacCaM1 HEOPraHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9a50
COEUHEHUI
49 O06o06mIcHuE U bu6nuorexa LIOK
CUCTEMaTU3alsI3HaHuH https://m.edsoo.ru/00ad9ch2
KonTponbHas padora Ne3 1o
50 TeMe I'?OCHOBHI;IC KJIaCChI bubmorexa HOK
o https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COSAMHECHUN
51 [TepBbie MOMBITKH bubmmorexa [JOK
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KJIACCU(PUKAIUU XUMUYICCKUX
aseMeHTOB. [loHsTHE 0
IpyIIax CXOJHBIX IEMEHTOB

https://m.edsoo.ru/00ad9ffa

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

bubnunoreka LIOK

52
XUMHUYECKUX 3jieMeHToB J[. 1. https://m.edsoo.ru/00ada52¢c
Menneneera
[Tepuonpl, rpynisi, bubnmnoreka [HOK
53
IOATPYIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. Coctas bubnnorexka HOK
aTOMHBIX sifiep. M30TorbI https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX
55 000JI04€K aTOMOB 3JIEMEHTOB bubnuorexa [HOK
Ilepuoauueckoit cucremst /1. https://m.edsoo.ru/00ada6bc
N. Menneneesa
XapakTepucTHKa
XUMHUYECKOTO 3JIEMEHTA TI0 €T0
56 MOJIOKEHUIO B bubmorexa [JOK
. https://m.edsoo.ru/00ada824
Ilepnonnueckon cucreme /1.
N. Menneneesa
3nauenue [lepuoamaeckoro
3aKOHA JIJIS Pa3BUTHS HAYKH U
57 MPaKTUKU II[) N. Men eJi/:eB bubmorexa HOK
pat . A 7 ! https://m.edsoo.ru/00ada96e
— Yu€HBbIii, nefaror u
rpakJIaHUH
DIIEKTPOOTPULIATETLHOCTh
58 aTOMOB XHUMHYECKHUX bubmmorexa [JOK

anemMeHToB/ Beepoccuiickas
npoBepoyHas pabora

https://m.edsoo.ru/00adaab8
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bu6nuoreka [IOK

> HOHHAAXHMHYCCKAACBAD L https://m.edsoo.ru/00adac34
60 KoBasieHTHasimosipHassxumMmuye 1 bubnmoreka [JOK
CKasiCBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHasHENOIAPHAIXUM 1 bubnnoreka HOK
NYECKasCBA3b https://m.edsoo.ru/00adaab9
bu6nmoreka [IOK
62 CrenenpoKncaeHHs . https://m.edsogruIOOadanS
63 OKHCITUTENBHO- 1 bubmuorexa [JOK
BOCCTAaHOBUTEJIbHBIEPEAKIIUU https://m.eds00.ru/00adb076
64 Okucnurenu u 1 bu6mmoreka [IOK
BOCCTaHOBUTEIIH https://m.edso0.ru/00adb076
KonTtponpsHas padora Ne4 mo
65 Teme «CTpOCHHE aToMa. 1 bubmorexa LHOK
HMIIECKASCEAZEY https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHNE 1 bubmuoreka [JOK
¥ CHCTEMAaTH3aIns 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001eHne 1 bubmuoreka [JOK
U cucTeMaTHu3allis 3HaHui https://m.edsoo.ru/00ad9cbh?
68 PesepBHblit ypok. O60011eHNE 1 bubnmnorexka HOK
U CHCTeMaTHh3allysl 3HaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

[1O [TPOT'PAMME
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9 KJIACC

Ne KonuyecrBouacos
Be Haramzy = DieKTpoHHbIeHU(POBHIEOOPA30
n Temaypokxa Konrtpouabnbl  IIpakTuyeck
er YeHHUs BaTeJIbHbIEPeCypChI
/ epaldoThbl nepadoThl
n
[Tepuonuueckuii 3akoH. Ileprnoauueckas
crucTemMa XuMu4deckux anemeHToB /1. U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHUYECKHX 3JIEMEHTOB MEPBbIX TPEX 1 bubmmorexa LOK
P P https://m.edsoo.ru/00adb6b6
HEpUOJIOB
Knaccudukamus 1 HoMeHKIaTypa 1 bubmuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«[ToBTOpEHUE U yriTybiaeHne 3HaHUi 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay
Knaccudukanus XuMu4eckux peakuun 1 bu6muoreka [JOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
eakuuu. [loHATHE O TOMOTE€HHBIX U 1 Bubmmorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
[TonsTHE O XUMHUYECKOM PAaBHOBECHH.
bu6nuoreka [IOK
@DaKTOopBkI, BIUAIOIINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBECCHUS

9 OKHCIUTEIBHO- bubmuorexa [JOK
BOCCTaHOBUTEJIbHBICPEAKIIUU https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN

10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI

11 HouHbIeypaBHEHUSIPEAKIINIA bubmorexa LOK

yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPeACTaBICHUI 00 bubmorexa LOK
o pea https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHUI 00 DIIEKTPOIUTUYECKON bubmorexa LOK
p P https://m.edsoo.ru/00add8b2
IUCCOLMAIAA
14 TToustie o runpoan3ecoie bubmorexa HOK
Ap https://m.edsoo.ru/00add9d4
bubmmoreka [IOK

15 7|
O00011IeHNE U CUCTEMATU3AIUI3HAHUIA https://m.edsoo.ru/00addd12

16 [IpakTuueckas pabora Ne 1. «Pemienue bubnmnorexka HOK
SKCHEPUMEHTAIBHBIX 3a7a9» https://m.edsoo.ru/00addbfa
KonTponbnas pabota Ne2 o teme

17 «IIIEKTPOIUTUYECKAS TUCCOIHALINS Bubmorexa ITOK

P ! HHATH. https://m.edsoo.ru/00addecO
XUMUYECKUEPEAKIIUN B paCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/III;I/III/IHCCKFI)/IC CBI())ﬁCTBa Ha IIPUMeEDPE Bubmorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposogopoa. CossHast KUCIIOTa, bubnunorexa IIOK

XAMHYECKHUE CBOMCTBA, MOJyYECHUE,

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

[TpakTrueckas padora Ne 2 o Teme

bu6nmoreka [IOK

20  «IlomydyeHue COISAHON KUCIOTHI,
yi . N https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOWCTBY»
Brruncnenus no ypaBHeHUSIM
21 XUMHUUYECKUX PEAKLIUN, €CIIH OIUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnuotexa [HOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
23 Haxoxileﬂne cepeul I/Iq;é COCIII/IHGII){I/Iﬁ B bubnnorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHECBOWCTBACEPHI
24 CepoBoaopoi, ctpoenue, pu3nueckue u bubnmnoreka HOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
25 (1)1/1314%01(1/15 U XI/II\EI/I‘IGCKI/IG CBOICTBa bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CTII0c00a
26 = TOJy4YeHHs CEPHOU KHCIOTHI brbmmorexa LTOK
i p ' . https://m.edsoo.ru/00adec8a
XUMHYeCcKOe3arps3sHEHUEOKPYKAIOIIeHC
PENbICOSTMHEHUSIMICEPBI
97 Brruncinenne MmaccoBOU JIOIH BEIXOZA but6mmoreka [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3J1eMeHTOB VA-
g~ TPYHIBL A30T, pacpocTpaHeHue B bubmmoreka [JOK

npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOMCTBA

https://m.edsoo.ru/00adeea6
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AMMHaK, ero GuU3n4YecKue 1 XUMHYECKHIE

Bbu6nuoreka [IOK

29
CBOICTBA, MOJIy4YCHHUE U TPUMECHEHUE https://m.edso0.ru/00adf004
[IpakTuueckas padora Ne 3 o reme
30  «llomydyeHue ammMuaKa, H3y4eHHUE €T bubmmorexa [JOK
" ks https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas Kuciora, e€ GusndecKkue u bubnnoreka HOK
XHMHYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
30 oBberuit bubmnoreka IIOK
YAODP ’ . https://m.edsoo.ru/00adf518
XUMHYeCcKOe3arpsi3HEHUEOKPYKAtoIIec
pEnbICOSIMHEHUSIMUA30Ta
dochop. Oxeng pochopa (V) u
33 (poc:g)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)SI/I(‘IeiKI/Ie u bubmmorexa LOK
p L https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIyYCHHE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEPATBHBIX YIOOPEHUH. bubnmnorexka HOK
3arpsi3HeHuenpupoHoiicpensidpocdaram https://m.edsoo.ru/00adfc20
u
VYrnepon, pacpocTpaHeHue B IPUPOJIE, bubmmoreka [JOK
35 .
bu3HYeCKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBONCTBA. JKOJIOTHYECKUE bubmuorexa [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHIIOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)
bu6nuoreka [IOK
37 Y &
POJIBHAT KHCIOTa 1 ee COH https://m.edso0.ru/00ae006¢
38  Ilpaktmueckas padota Ne 4 o Teme bubnmoreka [JOK
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"ITosrydyeHune yrieKucioro rasa.
KayecTBeHHast peakuys Ha KapOoHaT-

HOH

https://m.edsoo.ru/00ae027¢

[TepBoHauanbHBIE MOHATHS 00

39 OpPraHNYECKUX BEIIECTBAX KaK O buGnnorexa LIOK
P https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YIIIepoia
40 KpeMmunii u erocoe iuHeHUs bubnnorexa LIOK
P https://m.edso00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

a1 AKCIEPUMEHTAIBHBIX 3a4a4 110 TEME bubnmnoreka HOK
«Bakuenme HeMeTaJUIBI U UX https://m.edso00.ru/00ae0bf2
COEIMHEHUS
KonTtponsHast padora Ne3 o teme

42 «Baxuenme HeMeTaJUIBI U UX bubnnorexa LIOK

https://m.edsoo.ru/00ae0e18
COEIUHEHUSY
OO01mas XxapakTepUCTHKA XUMUYECKUX
3]IEMEHTOB — METAJIJIOB.
bubnuoreka [IOK
43 Merannnueckas CBSI3b U MeTaJlJIndecKast
. https://m.edsoo.ru/00ae103e
KpUCTaJUTHYECKasi peméTka.
Du3nyecKknecBOMCTBAMETAIIOB
XUMHUYECKHE CBOMCTBA METAIJIOB.
44 DIIEKTPOXUMHUUECKUHN PSII HAIPSOKEHUI bubnnorexa LHOK
p p p https://m.edsoo.ru/00ae1156
METAJLIOB
O6111e cnocoObl MOTYyYSHHSI METALIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bu6muoreka [JOK
XAMHYECKUX PEAKIUM, ECIIU OAUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH

buobnunoreka IHOK
46  TlonsTHE O KOPPO3ZUUMETAIIIOB 1

https://m.edso0.ru/00ae1278
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bu6nuoreka [IOK

47
Ienoumpiemera el https://m.edsoo.ru/00ae14b2
48  Oxcuzbl ¥ TUIPOKCUIBI HATPHUS U Kaus bubmorexa LHOK
A ol A P https://m.edsoo.ru/00ae14b2
49 [[{erouHO3EMENBHBIE METALIBI — bubnmoreka [JOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50  BaxkneimmecoenHEHUSKATbINS bubmorexa LHOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3AUI3HAHUIA
JKEcTKOCTh BOBI U CITOCOOBI €& bubmuorexa [JOK
52
YCTPaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTuueckas padota Ne 6 o reme
53 "YKECcTKOCTh BOJIBI M METOIBI €€ bubmorexa LOK
Y A A https://m.eds00.ru/00aelae8
yCTpaHEeHHs
bubmmoreka [IOK
54 A i
JTOMHHHH https://m.edsoo.ru/00aelc64
55 AmdotepHbIe CBOMCTBA OKCHIA U bubnmnorexka [HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoteka [IOK
56 XK
Ie30 https://m.edso0.ru/00ae1d86
57 Oxcupl, THAPOKCHIBI B coiu xkene3a (1) bubnuotexa [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U cCUCTEMATHU3AIMI3HAHUI
[IpakTuueckast padora Ne 7. Pemenue
g | °OKCTEPUMEHTAILHEIX 33711 1O TeMe bubnmoreka [JOK
«BaxHeie METaIbl U UX https://m.edsoo0.ru/00ae3de8
COCTMHCHUS)
60  BbruucieHus no ypaBHEHUSIM bubmuoteka [JOK
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XUMUYECKUX PEaKIuid, €CIM OJUH U3
PEareHToB JIaH B U30BITKE W COJACPKUT
MIPUMECH.

BprumnciieHusIMaccoBOM 10IMBBIX0IAITPOT
YKTapeaKInu

https://m.edsoo.ru/00ae1750

61  OOoOIeHHe U cUCTeMaTH3alUsA3HAaHUI 1
Kontponbnas pabota Ne4 o reme
62  «BaxuHelie MeTaIbl M UX 1
COCTMHCHUS
63 BemectBa u maTepuaibl B IOBCEIHEBHOM 1 bubnnoreka IIOK
JKU3HU YeJI0BEKa https://m.edsoo.ru/00ae3f50
XUMHUYECKOE3arpsA3HEHUEOKPYKAOIIENC bubnuorexa [HOK
64 1
penbl https://m.edso0.ru/00ae4270
65 Ponb xumMuu B penieHnH 3K0JI0TrH4YeCKUX 1 bubmuoreka [JOK
npobsem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepsHblit ypok. O60011eHNE 1 1 bubnmnorexka [HOK
crucTeMaTu3aluvs 3HaHU https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O60011eHE U 1 bubmumoreka [JOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus. Pabouas mporpamma 8-9 knaccel/H.E.Ky3nenosa, H.H.I'apa, -M.:
Bentana-I'pad, 2021.

2. Xumus. 8 ximacc: yueonuk/H.E.Ky3nemnoa, M.M.TutoBa, H.H.I'apa —
M.:Berana-I'pad, 2018-2020

3. Xumus. 9 xmacc: yueonuk/H.E.Ky3nernoa, M.M.TutoBa, H.H.I'apa —
M.:Berana-I"pad, 2018-2020

4. 3amaunuk no xumuu 8 knacc. H.E.Ky3nenoBa, A.H.JIleskun, M.: Benrtana-
I'pad, 2012

5. 3anmaunuk no xumuu 9 knacc. H.E.Ky3nenoa, A.H.JIeskun, M.: Benrtana-
I'pad, 2012

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

XUMMUA (6a3oBbIit ypoBeHb) Peannsauma TpebosaHuit rOC ocHoBHOro obuiero obpasoBaHun
MeToauyeckoe nocobue ana yumtena Mockea 2022

Xumus. 8 Kn.: KOHTpoNbHbIE U NPoBepoYHble PaboTbl K yuebHuky O. C. FabpuensaHa «Xumus. 8» / O. C.
labpuensn, M. H. bepeskuH, A. A. Ywakosa u gp. - M.: ipoda, 2007.

Xumus. 9 Kn.: KOHTpOAbHbIe U NPoBepoYHble paboTbl K yuebHUKy O. C. FabpuenaHa «Xumus. 9» / O. C.
FabpuensH, M. H. bepeskuH, A. A. Ywakosa u gap. - M.: lpoda, 2010.

Mabpuensan O. C., BockobownHukoa H. M., Awykosa A. B. HacTtonbHas kHura yuntens. Xumusi.
8 kn.: MeTtoguyeckoe nocobue. - M.: [ipocba, 2011.

Mabpuensan O. C., BockobonHukosa H. I., Awykosa A. B. HactonbHasa kHura yumtens. Xmmus.
8 kn.: MeTtogunyeckoe nocobue. - M.: [lpocba, 2011.

MabpuensaH O. C., OctpoymoB W. . HacTtonbHas kHura yumntend. Xumus. 9 kn.: Metoguyeckoe
noco6bue. - M.: [lpodpa, 2007.

MabpuensH, O. C. MeTogunyeckoe nocobue k y4ebHuky O. C. MabpuensaHa «Xumus». 9 knacc / O. C.
MabpuenaH. — M. : Opodra, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/

Mabpuensan O. C., AwykoBa A. B. Pabouvaa tetpagp. 8 kn. K yuebHuky O. C. NabpuensHa «Xumug. 8.»
- M.: Opodpa, 2008.



Mabpuensan O. C., AwykoBa A. B. Pabouas tetpagb. 9 kn. K yuebHuky O. C. MabpuensaHa «Xumus. 9».
— M.: dpodba, 2008.

Mabpuensan O. C., AwykoBa A. B. TeTpagb onst nabopaTopHbIX ONbITOB U NpakTU4eckux pabot. 8 k.
K yuebHuky O. C. NabpuensaHa «Xumus. 8 knaccy». M.: [Jpodha, 2008.

Mabpuensan O. C.. AwykoBa A. B. TeTpaab ansa nabopaTopHbIX ONbITOB U MpakTUdecknx pabot. 9 k.
K yyebHuky O. C. NabpuensHa «Xumusa. 9 knace». M.: poda, 2008.

abpuensH, O. C. MeTognyeckoe nocobue k y4ebHuky O. C. MNabpuensHa «Xumusx». 8 knacc / O. C.
MabpuenaH. — M. : Opoda, 2018. — 109.
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

MabpuensH, O. C. MeTogmueckoe nocobue k y4ebHuky O. C. NabpuensHa «Xumus». 8 knacc / O. C.
MabpuenaH. — M. : Opoda, 2018. — 109.
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

abpuensH, O. C. MeTognyeckoe nocobue k y4ebHuky O. C. MabpuensHa «Xumusx». 9 knacc / O. C.
MabpuenaH. — M. : Opoda, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/

MabpuensH, O. C. MeToanyeckoe nocobue k yuebHuky O. C. NabpuensaHa «Xumusy». 9 knacc /
O. C. Mabpuensan. — M. : [Ipocpa, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/

MabpuensH, O. C. MeTognyeckoe nocobue k yuebHuky O. C. MabpuensaHa «Xumna». 9 knacc /
O. C. Mabpuensan. — M. : [Ipocpa, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan

abpuensH, O. C. MeTognyeckoe nocobue k y4ebHuky O. C. MNabpuensHa «Xumua». 9 knacc /
O. C. Mabpuensan. — M. : [Ipocpa, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/

MabpuensH, O. C. MeToguyeckoe nocobue Xumus 8-9 knacc https://drofa-
ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/

MabpuensH, O. C. Metoandeckoe nocodbme Xumuna 8-9 knacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/

MabpuensH, O. C. Xumua 8-11 knacc. MeToguyeckue pekomeHgaumm n pabovasi nporpaMmma
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-

programma/

MabpuensH, O. C. [JononHUTenbHas rnaea K y4ebHuky «Xumma 9 knacc»
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-9-klass/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

POII poccuiickast 3M€KTpOHHAS IKOJIA


https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-programma/
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-programma/
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-9-klass/

bubmoreka [JOK

http://www.chemnet.ru I"azeta « XuMus» U CAalT I YIUTEIIS
«5l may Ha ypOK XUMHUMN»

http://him.1september.ru Equnas komnexmus L{IOP:
[TpeameTHas KOJUTEKITHS « XTMUSD)

http://school-collection.edu.ru/collection/chemistry EcrectBenHo-
Hay4YHBIC SKCIIepUMEHTHI: XuMus. Komnekius Poccniickoro
00111e00pa30BaTEIbHOTO TOpTalia

http://experiment.edu.ru AJIXUMUK: caiir
JLYO. AnuxGepoBoii

http://www alhimik.ru Beepoccuiickas onmumiuana
IIKOJIbHUKOB TI0 XUMHUU

http://chem.rusolymp.ru Opranuyeckasi XUMHsI: SJICKTPOHHBIN
Y4EOHUK JIJIsl CPEHEN IITKOJIBI

http://www.chemistry.ssu.samara.ru OcHoBbI
XUMUH: AIEKTPOHHBIN yU4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEHK: XUMUS

http://www.chemistry.ru /Iucraninonsas onuMITHaaa
110 XUMHUH: TeJICKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIN
MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry ducra
HIIMOHHBIEC SBPUCTUYCCKUE OJIMMITHAJIBI IO XUMHUU

http://www eidos.ru/olymp/chemistry 3anumaren
bHAST XUMUS

http://home.uic.tula.ru/~zanchem 13 onsita paboThl yuuTess
xumun: cailt H.}O. CpicMaHoBOM

http://sysmanova.narod.ru Kabuner xumun: caiit JI.B.
PaxmaHnoBoi

http://www 104.webstolica.ru Kimaccudukariusi XuMHIECKUX
peaxkuui

http://classchem.narod.ru KoaTpen — Xumus aj1s BceX: yueOHO-
UH(OPMAIIMOHHBINA CAUT

http://kontren.narod.ru Matepuaist kadeapbl GU3MUECKON U KOJUTOMIHOM
xumun FOxxHOTO (hemepanbHOr0 YHUBEpCUTETA

http://www.physchem.chimfak.rsu.ru Meronnka o0y4eHust XUMHHU: CAT
kadeapsl xumuu HI'TTY

http://mctnspu.narod.ru Meroanueckoe 00ObeIMHEHUE YIUTEIICH
xumun CeBepo-BocTouHnoro okpyra ropoaa MockBbl

http://bolotovdv.narod.ru HaHoMeTp: HAaHOTEXHOJOTHYECKOE
COO0IIECTBO



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://home.uic.tula.ru/~zanchem&sa=D&usg=AFQjCNEPuDx7Bj2GEjEDPe5DcCTiWbUmkw
https://www.google.com/url?q=http://sysmanova.narod.ru&sa=D&usg=AFQjCNGj2qjEtTK59ncE5xr-SHtY75leKA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://kontren.narod.ru&sa=D&usg=AFQjCNFWSYaz6mQsxIWLW6n0WSaHv6aLgg
https://www.google.com/url?q=http://www.physchem.chimfak.rsu.ru&sa=D&usg=AFQjCNGFv9A2UXVjEOBB5uNdIfRM98Tu7Q
https://www.google.com/url?q=http://mctnspu.narod.ru&sa=D&usg=AFQjCNFX-ODwhccc6tp4iYcGpGpknd5M1g
https://www.google.com/url?q=http://bolotovdv.narod.ru&sa=D&usg=AFQjCNHPRtogB82_NQYEVsZaVPoRdlNn9Q

http://www. nanometer.ru OHIaifH-CIPaBOYHUK XUMUYECKHIX DJICMEHTOB
WebElements

http://webelements.narod.ru IMonynsipaas 6udaHOTEKA
XUMHUYECKHUX 3JICMCHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHBIC ¥ CITPABOYHBIC MATEPUAIIBI 110
XUMUHU

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

http://chemworld.narod.ru Caiit «Buptyansnas
XMUMHYECKasH IIKOJIA

http://maratakm.narod.ru Caiit «Mup xumum»

http://chemistry. narod.ru XuMuK.py: caiitT o xumuu

http://www.xumuk.ru Xumudeckas ctparnuka SIpociaBckoro I{enTpa
TEJICKOMMYHUKAIUH 1 HHPOPMAIIMOHHBIX CHCTEM B 00pa30BaHUN

http://www.edu.yar.ru/russian/cources/chem XumudeckuiinopTain
ChemPort.Ru

http://www.chemport.ru Xumuueckuit ceppep HimHelp.ru: yueOnbie u
CIpaBOYHBIC MATEPHAIIBI

http://www himhelp.ru Xumus: Matepuansl «Bukuneann» — cBOOOIHOM
SHIUKIIOTICTUH

http://ru.wikipedia.org/wiki/Xumus Xumus 1 BceX: WUTIOCTPUPOBAHHbIE

MaTepHalIbl 1o 00IIei, OPraHuYecKoi U Heopranuueckoi xumuu http://school-

sector.relarn.ru/nsm Xuwmus u xu3Hb — X XI Bek: HaAyYHO-TIOITYJISIPHBIHA

KypHAI

http://www.hij.ruXumo3a: cooOmecTBo yuuTeleld XuMuu Ha mopraie «CeTb
TBOPYECKUX YUUTEIEH»

http://it-
n.ru/communities.aspx?cat_no=4605&tmpl=com IIxoxbHUKaM O
XUMUU: CalT Xxumudeckoro dakynpreta Antl'Y

http://www chem.asu.ru/abitur DekrponHas 6HOIHOTEKA ITO
XMUMHHU U TEXHUKE

http://rushim.ru/books/books.htm Dnekrponnas OnbIMoTEKa YICOHBIX
MaTepHaJIOB 10 XUMKHK Ha rmopraine Chemnet

http://www.chem.msu.su/rus/elibrary DnemMeHTBI )KU3HU: CAUT YUHTEISI
xumun M.B. ConoBbeBoit

http://www.school2.kubannet.ru Summkonenus «[lpupoga Hayku»: Xumust

http://elementy.ru/chemistry



https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.xumuk.ru&sa=D&usg=AFQjCNGijKO1dbIuDUftxmGa7cgW-EKmZg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://www.hij.ru&sa=D&usg=AFQjCNGKeEAGmT5nxuBnu73DX6_muvt6qA
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA
https://www.google.com/url?q=http://www.chem.msu.su/rus/elibrary&sa=D&usg=AFQjCNFkCT2L_84D1Y3QO8isBaH19H1WRw
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q
https://www.google.com/url?q=http://elementy.ru/chemistry&sa=D&usg=AFQjCNHliTdhUtOyI4xbizaeBebdanvH_Q
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