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IHHOACHUTEJBbHAA 3AIINCKA

[IporpaMma 1o XMMUHU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTENbHON MPOTpaMMBl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC 00O, a Ttakke Ha OCHOBE deaepalbHON
pabodeil mporpaMMbl BOCIIUTAHUS U ¢ YIETOM KOHIEIIUU MPEToAaBaHus y4eOHOTO MpeaMera
«Xumusi» B 00pa3oBaTeIbHBIX OpraHu3aiusax Poccuiickoit denepanun.

[IporpaMMa 1o xuMUM Na€T TPEACTABICHHWE O IENsIX, OOMIeH CTpaTeruul OOy4YCHWS,
BOCIUTAHUSI W Pa3BUTHS OOYYAIOIIMUXCS CpEACTBAMHM Y4eOHOro MpelMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpXKAHMe, MPEeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fesiaM U TeMaM IPOrpaMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
M KauyeCTBEHHBIC XapaKTEPUCTUKU COJECP)KAHMS, PEKOMEHIYEeMYIO TIOCIEA0BaTeIIbHOCTD
M3YYCHUS] XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
IporLecca, BO3pacTHbIX OCOOEHHOCTEN 00ydaroluxcs, ONpeaeiseT BO3SMOKHOCTU IpeaMeTa JJis
peanuzanuu TpeOOBaHMI K pe3ylibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbI Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHus, a TAK)Ke TPEOOBAHUI K pe3yabTaTaM 00yUeHHsI XUMHH
HAa YpOBHE IMeNell Wu3ydYeHHs MpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-IIO3HABAaTEIbHOU
JESTeTBbHOCTH 00yYaroIIerocs o OCBOCHUIO y4eOHOTO COJIEPKAHMS.

3HaHHUe XUMHH CITY>KUT OCHOBOH A1t (GOpMHUPOBAHMS MUPOBO33PEHHS 00YUAIOLIErocs, ero
MIPEJICTABICHUA O MAaTEPUATBHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (DOPMHUpPYEMbIEe XUMHEH
MIPEJICTABJICHHS O B3aMMOIIPEBPAIICHHUSIX SHEPTUU U 00 HBOJIIOLMU BEIIECTB B MPHUPOJIE, O MYTIX
pelieHus TJI00ANBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTHUECKOH, MUIIEBON U HKOJIOTHUYECKOI 0€30MacHOCTH, MPOOIEM 3ApaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peann3aliii BO3SMOKHOCTEH Il CaMOpa3BUTUS U (HOPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ o011ei 1 (PyHKIIMOHATIbHOU IPaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpOBaHKE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEH oOydaromuxcs,
HaBBIKOB HMX  CAaMOCTOATENbHONH  y4eOHOW  JeATEIbHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUHM, HEOOXOMUMBIX KaKk B TIOBCEIHEBHOM J>KM3HM, TaK U B
po¢eCCuOHAIBHON eATETLHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIJICHUS, 3aKIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3IJIsAJ1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TAriOM B (POPMUPOBAHHUH
€CTECTBEHHO--Hay4YHOU IrPaMOTHOCTH 00yUaIoluXCs;

crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO--HAyYHBIM
3HaHUSAM, K TPHUPOJAE, K UEIOBEKY, BHOCHT CBOM BKIaJ B DJKOJOTHYeCKoe 0OpazoBaHUE
o0ydJaronmxcs.

JlanHble HampaBlieHUsT B OOyUYE€HUH XUMHUHM 00ECNedyMBAIOTCS CHENU(UKON coaep KaHus
y4eOHOTO TIpeMeTa, KOTOPBIH SBJISETCS TIENarorMuecKd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BO HAYKH XUMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHWsS OPUEHTHPOBAH HAa OCBOCHHE
00yUaIOIMMUCS CHCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTJIETBHBIX 3HAYUMBIX TTOHSITHI OPraHNYECKON XUMHUH.

CtpykTypa coaepkaHHs MPOTPAMMBI MO0 XMMHHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mzydeHuro. CoaepkaHUE CKIIAAbIBAETCS W3 CUCTEMbl MOHSATUH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHCTEMBbI TMOHATUH O XHUMHUYEecKoi peakiuu. O0€ ST CUCTEMBI
CTPYKTYpHO OpPTaHU30BaHbl IO MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTUSl 3HAHWN Ha OCHOBE
TEOPETUUECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUSI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;



— MpeCTaBlIeHUN 00 ANIEKTPOTUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernyeckue 3HAHMA PACCMATPUBAIOTCS HA OCHOBE DSMIIMPHUYECKH IIOIYYEHHBIX M
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIHLHO OT OJIHOTO YpPOBHS K JPYromy,
BBIMONHASA (YHKIMKA OOBSICHEHUS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHMS U MOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl MO XHMHHU CIIOCOOCTBYEeT (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTaBJISIONIEH HAYYHOM KapTUHbI MHUpAa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOT'O OTHOIIIEHUS K HAYYHOMY 3HAaHHUIO U METO/IaM M03HaHuA B Hayke. M3yueHne XxuMuu
MPOUCXOJUT C TMpPHUBJICYCHHEM 3HAHUW U3 paHee M3YyYEHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knaccsl» u «dusuka. 7 kiace.

[Ipyu u3yyeH XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HaYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKON NEATETLHOCTH YeJIOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KYJIbTYpbl. 3a/iadya y4eOHOro MpeaMeTa COCTOUT B (pOPMUPOBAHUU
CHCTEMBbl XMMHUYECKHX 3HAaHUH — BaXHEHIIMX (PAaKTOB, MOHITUH, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPUOOIICHNN K HAYYHBIM METOJIaM ITO3HAHUS MPH U3YYCHUH BEIIECTB U XUMUYECKUX PEaKIii, B
dbopMUpOBaHMM ¥ PAa3BUTUH I[IO3HABATENbHBIX YMEHUW M UX NPUMEHEHUU B Yy4eOHO-
MO3HABATEIBHON M yU4eOHO-HCCIIE0BATEIBCKON IATEIIbHOCTH, OCBOCHUH TPABMII O€3011acHOTO
oOpallleHus C BeleCTBaMU B TOBCEITHEBHOM JKU3HHU.

[Ipn W3y4eHWH XMMHH Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs BaXHOE 3HAYCHUE
MPUOOPENU TaKUe LU, KaK:

— (hopmupoBaHUE UHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIbHOMY IPUHATUIO pELIEHUH, CIOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIIOIIMMCSI YCIIOBHSM KHU3HH;

— HamnpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTHUYeCKoe MpHOOIIeHHe o0ydJaromuxes K
CaMOCTOATEJIbHOM  IIO3HABATEJIbHOM  JCATENBHOCTH, HAay4YHbIM  METOAAM  IO3HaHUf,
(OopMHUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEHN K XUMUH;

— oOecrieueHne YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOUIMMUCS OIbITa
pa3HoOOOpa3HOW MAEATENbHOCTH, MO3HAHUS M CaMOIO3HAHUA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— (hopmupoBaHue o0mell (PYHKIIMOHATIBHONW U €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
quclie YMEHUN OOBSCHATh M OLIEHHWBATDH SIBICHUS OKPYXKAIOLIETO MUpPA, UCIONb3ys 3HAHUS U
OTBIT, TOJYYEHHbIE MPH W3YyYCHUH XUMHUHU, MPUMEHATh HMX TPU pEHIeHHH MpobdiemM B
ITOBCETHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

— (GopmupoBaHue y 00yJarommxcs T'yMaHUCTUYECKUX OTHOLIEHHUM, TOHUMaHUs IIEHHOCTH
XUMHAYECKUX 3HAaHUHM I BBIPAOOTKM SKOJIOTMYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LENAX COXPAHEHHSI CBOETO 3J0POBBbS M OKPYKAKOIICH MPUPOIHON
Cpelbl;

— pa3BUTHE MOTHUBALIUU K O0YUYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npo¢uId U HAIIPaBICHHOCTH AajbHEHIIero 00yueHusl.

OO1iee ynciio 4acoB, OTBEACHHBIX AJI U3YyYEHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEZIETIO).



COJAEP/)KAHUE OBYYEHUA

8 KUIIACC
IlepBoHauya/JbHbIe XMMHUYECKHE TOHSATHUSA

[Ipenmer xumuu. Posib XMMUM B KWU3HU 4Ye€JIOBEKa. XHMMHS B cCUCTeMe Hayk. Tema u
BemlecTBa. dusnueckre CBOMCTBAa BEUIECTB. ArperarHoe cocrosiuue BeniecTB. [lonsitue o
MeTOJIaX MO3HaHus B XUMUU. YucTeie BeecTBa U cMecu. CriocoObl pa3ielieHus cMecei.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XUMHYECKUX JJIEMEHTOB.
[IpocTsle u cnoxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAA aTOMHAst Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMUMUYECKOT0 3JIEMEHTA B COCIMHCHUH.

KonunuectBo BemectBa. Monb. MounsipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IUHMUIL BemecTBa. Pacuérel mo opMyiiaMm XUMUUECKUX COSAMHEHUH.

®usznueckue M XUMUYECKHE SIBICHHUS. XUMHUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXPAaHEHUS MAaCChl BEIIECTB. XUMHUYECKue ypaBHeHUs. Kimaccupukanmsi XUMUIECKUX peaKiui
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYJOM, mpaBuiiaMud paboThl B j1abopaTopuu U IpuéMaMu
oOpameHusi ¢ 1a00pPaTOPHBIM O0OPYIOBAaHUEM, W3YYCHHE W ONUCAaHUEC (PU3UYCCKUX CBOMCTB
00pa310B HEOPraHUYECKUX BEIIECTB, HaOMoAeHne pu3nuecKux (IJIaBIeHUE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHUE U KOHJICHCALMs BOJbI) M1 XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaMBaHNWE MEIHOM MPOBOJOKH, B3aUMOJICHCTBIE MeJla ¢ KUCIOTOM) sSIBIIEHUH, HaOI0IeHNe
M ONHWCAaHWE TPU3HAKOB TMPOTEKAHUA XHMMHUYECKHUX peakuuid (paszokeHue caxapa,
B3aMMOJICHCTBIE CEPHON KHCIOTHI C XJIOpHAOM Oapusi, paznoxkeHue ruapokcuaa menu (II) mpu
HarpeBaHuM, B3aWMOJICHCTBUE kene3a ¢ pacTBopoM conu menu (II), msydenme crmocoOoB
pasfeneHrs CMeceil: ¢ TMOMOIIBI0 MariuTa, (UIbTPOBAHUE, BBIIAPUBAHHE, IUCTUIUISIIMS,
xpomarorpadusi, TPOBEICHHE OYUCTKH TIOBAPEHHOW COJM, HAOMIOACHHUE U OINHUCaHUe
pe3yAbTaTOB MPOBEICHUS OMBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAaCChl, CO3/1aHHE
MoOJIeJIel MOJIEKYI (IIIapOCTEPKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopom — sieMEHT U IIPOCTOE BEIIECTBO.
Haxoxzaenue kuciopoa B mpupoje, Gu3nuecKkue U XUMHUECKUEe CBOWCTBA (peaKkiuu TOPSHHUS).
Oxkcunpl. [lpumenenue xucmopoga. CrocoObl MOMyYeHHS KHCIOpoJa B JabopaTopuu U
MPOMBIIITIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — ammoTpomHas MoIudUKaus
KHCIIOpO/Ia.

TemnmoBoit 3¢h(dekT XUMHYECKOH peaknu, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHJOTEPMUUYECKHE peaKIuu. TOIMIWBO: yroidb M MeETaH. 3arps3HEHHE BO3/yXa, YCHUJICHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — »amemeHT W mpocTroe BemecTBO. HaxokmeHue Bomopoja B MPUPOJE,
(bu3nUecKre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNyueHusi. KucioTsl u comu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopbl. HackineHHble u
HEHACBIIICHHBbIE PAacTBOpPHI. PacTBOpUMMOCTh BelIeCTB B BoJe. MaccoBasi 10Js BELIECTBA B
pactBope. XUMHUUYECKHE CBOWCTBAa BOoAbl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B MpUpojie. 3arpsA3HEHHE MPUPOJIHBIX BoA. OxpaHa M OYMCTKA
MIPUPOHBIX BOJI.

Knaccudukanmss Heopranmueckux coenuHeHuid. Oxcuawl. Knaccuduxamus OKCHAOB:
cosieoOpa3ymomue (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasytonie. Homenkiarypa
okcu0B. uznueckre U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okCuaoB.



OcHoBanus. Krnaccudukamuss ocHOBaHMIA: WIETOYM U HEPACTBOPUMBIC OCHOBaHUSI.
Homenkiarypa ocHoBanuil. ®Pu3znueckue M XMMHUYECKHE CBOWcTBa OcHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinot. @undeckue U XUMHUECKUE
cBoricTBa kucinot. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenkiarypa coseil. @uzndeckue U XUMHUYECKHE CBOMcTBa cosieil. [lonmyuenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKYy KJIaCCAMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeIelIeHHEe COJIepKaHusl KHCIOopoia B BO3yXe, MOIydeHue, cooupaHue,
pacro3HaBaHHE W HW3yY€HHE CBOICTB KHCIOpOJa, HAOJIOJCHHE B3aMMOJCHCTBHS BEILIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U IMpEKpallleHus ropeHus (moxkapa), 03HaAKOMIIEHUE C
o0Opa3liaMu OKCHJIOB M ONHCAaHHE WX CBOWCTB, IOJyueHHE, COOMpaHUE, paclo3HaBaHHE U
M3Y4YEeHHE CBOMCTB Boaopona (ropeHue), B3aumojeicTBue Bojopona c¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIB30BAHKE BHJICOMATCPUAIOB), HAOIIOJCHIE 00Pa3IOB BEIIECTB KOJTHMYECTBOM
1 monb, uccienoBaHUE OCOOEHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOTO BEILECTBA,
B3aMMOJICHICTBIE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBaHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOII0/IeHne M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOpPax KHUCIOT U IIEJIOYEH, H3ydyeHUe
B3auMozeiicTBus okcuna meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMU,
peakuuii HeWTpaau3aluH, IOJyYEHHE HEepPACTBOPUMBIX OCHOBAHMWI, BBITECHEHHWE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PElIeHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxHeiine
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IMepuoauveckuii 3axkoH u Ilepumoaumyeckass cucrema xummu4yeckux jiemenros /[, U.
MenpeneeBa. CTpoenne aToMOB. XMMHU4YeCKas ¢BA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie TOMBITKM KIACCU(PUKALMKA XUMHYECKHX OdieMeHToB. [loHsATHe o rpymnmax
CXOJTHBIX 2JIEMEHTOB (IIETOYHBIE U MICJIOYHO3EMEIbHBIE METAJIIBI, TAJIOTEHBI, HHEPTHBIE Tas3bl).
DNeMeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrtema XuMHuYeckux osnemeHtos [l M.
MenpeneeBa. KopoTkomepuonnas u anuHHomnepuonHas ¢opmbl [lepuomudeckoid cHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HUECKHNA CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAnxep. HM3oromsl. Onextposl. CrpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AyieMeHTOB [lepuoandeckoil CUCTEMBI
. W. MenngeneeBa. XapakTepUCTHKa XHMHYECKOrO JJIEMEHTAa IO €ro IOJO0XKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paanyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTHYECKUX 1
HEMETAJUTMYECKUX CBOMCTB MO TPYIINaM U MEPUOIAM.

3nauenue [lepuogudeckoro 3akoHa u Ileprognyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. J[. . MenzeneeB — y4€HbIN U IpayKJaHUH.

Xumuaeckas CBSI3b. KoBanentnast (monsipHas " HETIOJISIpHAST ) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas! CBS3b.

Crenenb  okucinenus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbr
OKHUCJICHUSI U BOCCTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

M3Y4YeHHE OO0pa3IOB BEIIECTB METAJUIOB M HEMETAJIOB, B3aWMOJCHCTBHE THUAPOKCUAA
LIMHKA C pacTBOpaMu KHUCIOT M IIEJIOYEH, ITPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIINUX TPUMEPHI
OKHCIIUTEIHHO-BOCCTAHOBUTEBHBIX PEAKIMM (TOpEHUE, PEaKLUU Pa3IOKEHHS], COSTUHEHNUS ).

Meostcnpeomemnwie ceasu



Peanuzanus MeXNnpeaMETHBIX CBS3€l MPU U3YYEHHU XMMHH B 8 Kjlacce OCYLIECTBIIAETCS
gyepe3 MCIOJIb30BaHUE KaK OOLIUMX eCTECTBEHHO--HAyYHBIX IOHATUH, TaKk W IOHATHI,
SIBJIIOILMXCS] CHCTEMHBIMHM ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOwe ecTeCTBEHHO--HaY4HbI€ MOHATHS: Hay4HbIM (akT, runore3a, TEOpHs, 3aKOH,
aHanM3,  CHHTEe3,  Kiaccu(ukauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIETIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

@dusuka: Marepus, aTOM, O3JIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsj, BELIECTBO, TeIOo, O00BEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, (PM3NYECKHE BEIMYMHBI, CIUHHIIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, CoHIIC.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MuUHEpalbl, TOpPHbIE MOPOJbI, IOJIE3HBIE
HCKOIIaEMbl€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTtBo m XUMHYeCKasi peakusi

[lepuonnueckuin 3akoH. llepuommyeckas cucrema xumuueckux osnementos J[. U.
MenneneeBa. CtpoeHuHe aromMoB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
I10JIO)KEHHUEM JIEMEHTOB B [lepuoinyeckoil cuctemMe U CTpOEHUEM MX aTOMOB.

CrpoeHne BemecTBa: BHIbl XUMHYECKOM CBSA3H. THUNBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOICTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEETKHM U BHUJIA XUMHUYECKOU
CBSI3HU.

Knaccudukanys M HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KJIacCaM HEOPraHMYECKHUX COEIMHEHUH, FeHETHYeCKas
CBSI3b HEOPraHMYECKHX BEIIECTB.

Knaccudukanus XUMHYECKUX peaklUi MO pa3in4yHbIM MpU3HAKaM (110 YUCIY M COCTaBY
Y4acTBYIOUIMX B pEakUUU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo HM3MEHEHHIO CTEleHen
OKHCJICHUSI XUMHUYECKUX 3JEMEHTOB, M0 OOpaTUMOCTH, 10 Y4YacTHUIO KaTajlu3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHE YPAaBHEHUSI.

[Tonatue o ckopoctu Xxumudeckoil peakiuu. ITonatue o6 oOpaTUMBIX U HEOOPATUMBIX
XUMHUECKUX peakiusx. [loHsATHEe O TOMOTreHHBIX M TeTEepOreHHbIX peakuusx. Ilonsrtue o
karanuse. IloHsTne o XxXumuueckoM paBHOBeCHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKOHN peaklMy U MOJI0KEHUE XUMUYECKOTO0 PaBHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, 3JIEKTPOHHBIA OallaHC OKHCIUTEIBHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBieHHE YpaBHEHHH OKHCIHUTEIbHO--BOCCTAaHOBUTENIbHBIX
peaKIMii ¢ UCIIOIb30BaHUEM METO/1a SJIEKTPOHHOTO OaaHca.

Teopust 27€KTPOAUTUYECKON TUCCONMALNU. DIEKTPOIUTHl U HEIIEKTPOIUThl. KaTHOHBI,
aHUOHBI. MexaHM3M [HCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XMMHUYECKOHM CBSI3U.
Crenenb aucconuanyy. CUIbHBIE U CIIa0ble AIEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBHSI MPOTEKaHUs pEakIMii MOHHOTO oOMeHa, TOJHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOMCTBAa KHUCIIOT, OCHOBAaHUN M COJIEH B CBETE
NPEJCTaBICHUNA 00 SJIEKTPONUTHUECKOW Juccoruanuu. KadecTBeHHBbIE pPEaKlIMU Ha HOHBIL.
[TonsiTHE O THAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKHUX PEIIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMETauIoB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHMYECKOM pPEaKUUU OT BO3JCHCTBHUS pPa3IMYHBIX
(akTOpOB, MCCIIEAOBAHKUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIHAINU
KHUCJIOT, IIeao4ed M coied (BO3MOYKHO HCIIOJIb30BAaHUE BUAECO MAaTEpUANIOB), INPOBEICHUE
OIBITOB, WITIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaZka, BbIIEICHHE Tra3a, 00pa3oBaHHWE BOJbI), OIBITOB, WUIIOCTPUPYIOUIMX HPUMEPHI



OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX pEakUUil (FOpEeHHE, PEaKUUU DPA3JI0KEHUs, COEAUHEHNs),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IMOMOINBIO KAaYECTBEHHBIX pEaKlUil Ha HOHBI,
pellIeHre IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl 4 MX cOeJUHEHHS

OOmast xapaktepucTuka TraioreHoB. OcoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHBIC
crenieHn okucieHus. CtpoeHue U (U3MUECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XUMHUYECKHE CBOWCTBAa Ha IMpUMEpPE XJopa (B3aUMOJEHCTBUE C METalJIaMH, HEMETaJUIaMH,
mienoyamu).  Xnoposogopod. ConsHas KHUCIOTa, XUMHYECKHE CBOWMCTBA, IOJIY4YEHHUE,
npuMeHeHue. J[efcTBre XJiopa U XJ0pOBOIOPOIa HA OPraHU3M 4YeJIOBEKa. BaxkHeume Xiaopuibl
U UX HaXO0XJECHUE B MIPHUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHune u (pU3MUecKHe CBONCTBA MPOCTHIX BEUIECTB —
KHCJIOPOAa M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMKA KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA
cepbl. CepoBomopos, cTpoeHHe, (U3NYECKHE U XHMHUYecKHe cBoicTBa. OKCHABI CEephl Kak
IIPEICTaBUTENN KHUCIOTHBIX OKCUIOB. CepHas KUCIOTa, PU3NYECKHUE M XUMHYECKHE CBOMCTBA
(obmue Kak mMpeACTaBUTENs Kilacca KHUCIOT U crenududeckue). XUMHUYECKHUE PEaKiuH,
JIeKalMe B OCHOBE IPOMBIIIJIEHHOIO CHOCc00a MoJydyeHus cepHo kuciothbl. [Ipumenenue
cepHOil kucnoTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakuus Ha cynbdar-uon. Haxoxaenue
ceppl U €€ coeIMHEHUN B IMpupoae. XHUMHMUECKOE 3arpsA3HEHHE OKpYKaloLehd cpeabl
COCIMHEHUSMHU cepbl (KUCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPALLECHUSI.

OOmiass xapakrepucTuka 371eMeHTOB VA-rpymmbl. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUSA. A30T, pPaclIpoCTpaHEHHWE B NpUpole, (QU3MYECKHEe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero Gu3n4ecKue 1 XMMUYeCcKH1e
CBOICTBa, Moy4eHue u npumeHeHune. Coau aMMOHHUS, UX (PU3NYECKUE U XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHUS. A30THas KHUCJOTa, €€ TOJIy4YeHHE,
¢u3nueckne M XUMHYECKHE CBoOiicTBa (oOlIMe Kak NpeACTaBUTENs Kiacca KHUCIOT |
cneunpuyeckue). Vcnonp3oBaHue HUTPATOB U COJEH aMMOHHUS B KayecTBE MHHEPaIbHBIX
ynoOpeHui. XuMHUUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEeH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO3/7yXa, MOYBbl U BOA0EMOB). PDocdop, ammoTponmHble MOAUPHUKALIUN
¢bochopa, ¢puznueckue u xumudeckue cpoiictBa. Okcup docdopa (V) u pochopnas xucnora,
¢usnyeckue M XUMHUYECKHE CBOMcTBa, mosydeHue. Mcnosib3zoBaHue ¢ochaToB B KauyecTBe
MUHEPAIBHBIX YIO0OPEHUI.

OOmast xapakrepuctuka 31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE€ CTETIEHU OKHUCIIEHUs. YTIJIEepo/l, AJUIOTPOIHbIE MOIM(UKALMH, PacCIPOCTPAHEHNE B
npupoje, pusnueckue 1 XUMU4eckue cBoictBa. Ancopbuus. KpyroBopot yriiepoaa B mpupoze.
Oxcupepl yriaeposaa, ux QU3nYeckue U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBbIE OPraHU3MBI,
MOJTyYeHHEe U NMpUMEHEeHHEe. DKOJIOTHYecKue MpoOieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a II00aJbHOTO MOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3(pQekT. YronpHas KuciIoTa U €
CONM, UX (pU3MUECKHMEe M XUMHYECKHE CBOICTBa, MoJydeHue M mnpumeHeHue. KauectBenHas
peakuuss Ha  KapOoHarT-uoHbl.  Mcnonp3oBanume  kapOoHaToB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIECTBaX KaK O COEIUHEHHSX yriepoja
(MeraH, JTaH, S3TUJIEH, alETWIEH, J3TaHOJ, IJULEPUH, YyKCycHas kuciota). Ilpuponnsie
WCTOYHUKHU YTJIEBOJOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTH HX MEpepabOTKH
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX:
KHUpax, Oelkax, yrieBoJax — W HMX pOJM B KHU3HU 4YeIOBeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHUUECKUX COECANHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenmunenus kpemHuss B mpupone. OOmme mpencrtaBieHus o0 oxcuae kpemuus (IV) wu
KpeMHHEBOM KucioTe. CHIIMKATHI, UX UCIIOJIb30BAaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTPOMTENbHBIE MaTepHalbl: KepaMHUKa, CTEKIIO, LEMEHT, OeTOH, jxene300eToH. I[IpoGrembl
0€301acHOTO MCIOJIb30BaHUS CTPOUTEILHBIX MaTEPHAIOB B TIOBCEIHEBHOM JKM3HHU.

Xumuueckuii IKcnepumenm:

M3y4deHrue o0pa3I0B HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI, MPOBEIACHUE
KAueCTBEHHBIX PEAKIUi Ha XJOPUA-HOHBI M HAOIIOJICHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxkaromuye (HU3NYECKUEe U XMMHYECKHE CBOMCTBA TAJIOTCHOB M UX COCIUHEHHH (BO3MOKHO
WCIOJIb30BaHNE BUICOMATEPHUATIOB), O3HAKOMIICHHE C O0pa3laMH XJIOPUIOB (TaJIOTEHUIOB),
O3HAaKOMJICHHE ¢ oOpasmamMu cepbl M €€ COCIUHEHUSIMH (BO3MOXKHO HCITOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJEHUE Tpollecca OOYIrJMBaHUs  caxapa TOJI  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3YUCHUE XUMHUUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCIIOTHI, TIPOBEJCHUE KA4YeCTBEHHOHN peakIuu Ha Cylb(paT-HoOH W HaOJIOJICHUE MpHU3HaKa e
MPOTEKaHHUs, O3HAKOMJICHHE C (DM3UYCCKUMH CBOMCTBAMHU a30Ta, Gocdopa U MX COCTUHEHUH
(BO3MOKHO HCITOJIb30BAaHHE BUCOMATEPHAIIOB), 00pa3liaMy a30THBIX B POCHOPHBIX yrnoOpeHHid,
MoJiyueHue, coOupaHue, pacrno3HaBaHUWE M HW3YYCHHE CBOICTB aMMHakKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIIMii HA NOH aMMOHHSI U (hocaT-HOH U H3ydeHUE MPU3HAKOB UX MPOTCKAHWSI,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHCIIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), H3YYCHHE MOJCIIed KPUCTALIMYCCKHX pPEImETOK aynMasa, rpadura,
¢bymiepeHa, 03HaAKOMIJICHHE C TIPOIIECCOM aJICOPOIMN PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yriéM W yCTPOMCTBOM MPOTHUBOTrasa, MOJy4yeHHE, COOMpaHHe, paCliO3HABAaHUE W H3y4YEHUE
CBOMCTB YIJIEKUCIIOTO Ta3a, IPOBEJCHHEe KaYeCTBEHHBIX PeaKiuii Ha KapOOHAT U CHIIMKAT-UOHBI
U U3YYCHUE TMPU3HAKOB HUX TNPOTEKAHHS, O3HAKOMJICHHE C TIPOJIYKUIHUEH CHUIUKATHOU
MPOMBIIIUIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3a/lad no TeMe «BakHeile HeMeTauibl U
HUX COCIUHCHUS.

MeTa/jibl M MX COeUHEHMNS

OO0mrast XapakTEepUCTHKA XUMHUYECKMX DJJEMEHTOB — METaUIOB Ha OCHOBaHUU WX
nonoxeHus B [lepuoanueckoii cucreme xumuyeckux sinemeHToB J1. 1. MenneneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTtamueckas CBs3b M METAJUIMYECKas KpUCTaJUTHYecKas
peméTKa. DJIEKTPOXUMUYECKUU psJl HanpsokeHud MeramioB. dusmyeckue U XUMHUUYECKHE
cBoiicTBa MeTayuioB. OOmIMe crnocoObl Moy4eHus MeTauioB. [IoHATHE O KOPpO3UU METaIOoB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YYT'YH, NIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IPOMBIILIEHHOCTH.

[lenounble MeTAILIBL: TIOJIOKEHUE B [leproanueckoi cucteMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXJeHUE B Mpupoje. OPuznueckue U XUMHUYECKUE
CBOICTBa (Ha mpuMepe HAaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [IpuMeHnenue
IIEJIOYHBIX METAJIJIOB M UX COCIUHECHHUM,

[[lenoyHo3eMenpHble METAIBI MAarHU M KaJbLUU: moyiokeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHToB JI. 1. MeHneneeBa, CTpOCHME MX aTOMOB, HaXO0XXJICHUE B
npupoje. Pusnueckue 1 XMMUYECKUE CBOICTBA MarHus W Kajablus. Baxueimme coeguHeHUs
KaJIbIHs (OKCHI, THAPOKCHU/T, COJN ). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepmoanueckoil cucreme xumuueckux saemeHToB JI. U.
MenpeneeBa, CTpOCHHE aToMa, HaxoXKJIeHUe B mpupoze. Ousnyeckne m XUMHUECKHE CBOMCTBA
amoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonuueckoil cucreme xXumudeckux i3nemeHtoB J[. H.
MenaeneeBa, CTpOEHUE aTOMa, HaxXOXAEHUE B Ipupojae. OU3nuecKkue 1 XMMUUYECKUE CBOMCTBA
xkene3a. Oxcunbl, ruapokcuasl U comu xene3a (II) m skenesa (III), mx cocrtaB, cBOWCTBA H
MOJTyYEHHUE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C O00pa3llaMH METAJUIOB W CIUIaBOB, WX (U3NYECKUMHU CBOWCTBAMHU,
W3y4eHUEe pe3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB),
0CcOOEHHOCTEH B3aMMOJCHCTBUS OKCU/IA KAJIBIUS U HATPUS C BOJOH (BO3MOYKHO HMCIIOJIb30BaHUE
BHJICOMATEPHAIOB), KCCJICIOBAHUE CBOWCTB KECTKOW BOJBI, MpOIECCa TOPEHHS >Kele3a B



KHCIIOpOZie  (BO3MOXHO  MCIOJB30BAaHUE  BUJEOMATEpPHUANIOB), IMPU3HAKOB  IPOTEKaHUs
KayeCTBEHHBIX pEaKLUil Ha MOHbBI: MAarHus, KaJdblVs, aJlOMUHUsA, [IMHKa, xene3a (II) u xenesa
(III), mequ (II), HaOmroieHNE U OMMCAHUE IIPOLIECCOB OKpALIMBAaHUS IUIAMEHW MOHAMH HaTpus,
KaJausl M KajibLus (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAIIOB), HCCIeI0BaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/IA aJJIOMUHUS U THUIPOKCH/A LIMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelIre MeTaibl U UX COSANHEHUSD.

XHMHUS M OKpYsKaoIas cpeaa

BemectBa u Marepuainsl B IOBCEHEBHOM KHM3HM 4elloBeKa. be3onacHoe mcnosib3oBaHue
BEIIECTB M XUMHUYECKUX peakuuid B ObiTy. IlepBasg moMomp Hpu XHMHYECKHUX OXKOTax W
OTpaBJICHUSIX.

XUMHYECKOE 3arpsiI3HEHUE OKpYXkKarolled cpelibl (IpeaesibHas J0NycTUMasi KOHLIEHTpaIus
BeiecTB, nanee — [1JIK). Poiab xumuu B perieHuu 3K0I0rn4eckux npoosiem.

Xumuueckuii IKcnepumenm:

u3yueHue o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAUIOB, TOJUMEPHBIE MATEPHUAJIbI).

Meoswcnpeomemnnie ceasu

Peanunzanus MeXIpeaMETHBIX CBsI3el MPH U3YYEHUU XUMHUM B 9 Kilacce OCYILECTBIIAETCS
yepe3 MCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IOHATUH, TaK M IOHSITHH,
SBJISFOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DakT, THUIIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIHEPUMEHT,
MO/JICIIMPOBAaHNE, U3MEPEHHUE, MOJIEIb, SIBIICHUE, TAPHUKOBBINA YPQPEKT, TEXHOTOTHSI, MATEPHAIIBL.

@dusnka: MaTepusi, aTOM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIWJ, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUI 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
IURJEKTPUKHY, (POTODIIEMEHT, BEIECTBO, TEJO, 00bEM, arperaTHOe COCTOSHHE BEIIeCTBa, Tras,
pacTBOp, pacTBOPUMOCTb, KpPUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHNUS, KOCMUUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorus: ¢orocuntes, npixanue, O6uocepa, 3KocucTeEMa, MUHEPATIbHBIE YIOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTATENILHBIE BEILIECTBA.

l'eorpagusa: armocdepa, rugpochepa, MUHEpanbl, TOpPHbIE TMOPOJbI, IOJE3HBIE
HCKOIIaEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pE3yabTaThl OCBOCHHUS TPOTPAMMBbI OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHsI XUMHHU B €AMHCTBE YUeOHOW U BOCITUTATEIILHOM JCSTEIBHOCTH B
COOTBETCTBHUM C  TPAJAWIUOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMA W  JYXOBHO-
HPaBCTBEHHBIMH I[CHHOCTSIMU, MIPUHSATHIMUA B OOIIECTBE NMpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BHUTHUS M COIIMATH3AINN 00YYarOIIAXCSL.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TIO3MTUBHBIX IIEHHOCTHBIX OPUEHTAIMI M PACHIMPEHHE OIbITA JCATEIBHOCTH Ha e€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPpHOTHYECKOTO BOCIIUTAHHUSI:

[ICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHMs 3HAYCHHS XMMHUYCCKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW MH(OpPMALUCH O MEPEOBbIX JOCTHKCHUSX M OTKPBITHAIX
MUPOBOW M OTEYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HAHUSAX 00 yCTpOMCTBE
MUpa U 00IIEeCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

NPE/CTABICHHUS O COLMAIBHBIX HOPMax M IpaBHJIAX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIICTGHTHOCTH B OOINECTBCHHO  IIOJIC3HOW,
y4eOHO-UCCIIC0BATEIbCKOM, TBOPYECKOW W JAPYIMX BHUAAX JESATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JIESATEIBHOCTH MPH BHITOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIITOJTHCHUM XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aMMONOHMMAaHHUIO W B3aMMOIIOMOIIM B IPOIECCe ITON Yy4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBapHIIEH C TO3WIMH HPABCTBEHHBIX H
MPaBOBBIX HOPM C YYETOM OCO3HAHHSI TOCIIEACTBUI MOCTYIIKOB;

3) IEeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PCHYECKUE  NPEACTaBICHHUS O  BEHNIECTBE W XUMHYECKOH  PEaKIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BHUTHsSI HAyKH M COCTABISIOIIAE OCHOBY JUIS
NOHUMAHUS  CYIIHOCTH HAY4YHOW KapTUHBl MHpa, MpPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPObI, B3aMMOCBA3SX YEIOBEKAa C MPHUPOJHOM CpPEeoid, O pOoJH
XMMHUH B TIO3HAHUU STHX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIC MOTHBBI, HANPABJICHHBIC HA IOJYYCHHUE HOBBIX 3HAHUI MO XUMHH,
HEOOXOoJMMbIe ISl OOBSCHEHUS HAOMIOAaEeMbIX MPOIIECCOB MW SBJICHHH, TO3HABATEIHHOM,
UH(POPMAIIMOHHOW U YATATEIbCKOW KYJIBTYpPbI, B TOM YKCJIC HABBIKOB CAMOCTOSTEIILHON pabOThI
C Yy4eOHBIMU TEKCTaMH, CIIPaBOYHOH JIMTEpaTypoH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMH
UH(POPMAIIMOHHBIX TEXHOJIOTH;

UHTEepeC K OOYYCHWIO W TO3HAHHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH U YPOBHsI 00y4YeHUS B JajbHEHIIEM;

4) hopMuUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3JIOPOBBIO,
YCTaHOBKM Ha 3[I0OPOBBIM 00pa3 >KW3HU, OCO3HAHHE IIOCICACTBUH W HENPUATHE BPEIHBIX
npuBbIYEK (YHOTpeOJIEHUS aJKOToJisi, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOICHHS
npaBuia OE30MaCHOCTH TMPH OOpaIleHUH C XUMHUYECKUMH BEIIECTBAMH B OBITY M pealbHOU
KH3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEPEC K MPAKTUIECKOMY M3YUEHHIO MPOPECCHil i TpyAa pa3iuuHOrO Pojia, yBaKEHUE K
TPyAy W pe3ylbTaTaM TPYIOBOH MAEATENIBHOCTH, B TOM 4YHCIE HAa OCHOBE IPHMCHEHHS
NpPEJAMETHBIX 3HAHUN 10 XUMHHW, OCO3HAHHBIA BBIOOP WHIUBHIYAIbHOW TPACKTOPUH



MPOJOJKCHHSI O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHoi mpodeccuoHaNbHON AESITeNbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATLCS B IPO(HECCUOHATILHOM Cpelie;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTHYECKHU IEJIeCO00pa3HOe OTHOIICHHWE K NPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMs, MOHUMAHUE IIEHHOCTH 3J0pOBOro M 0e30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHUE LIEHHOCTH COOJIIO/ICHUS MPaBUJI OE30MMacCHOT0 MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TAK)KE B CUTYaLHsIX, YTPOKAKOLIMX 30POBBIO U )KU3HU JIKOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJyd4aeMble NMpPU HM3YYCHUH XHUMHH, IS PElICHUs
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOi, 1Sl TOBBILIEHUS YPOBHS 3KOJIOTMYECKOU
KYJIbTYpPbl, OCO3HAHHUS INI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel MX pellieHus
MOCPEACTBOM METOAOB XMMHH, SKOJOTMYECKOrO0 MBIIUICHUS, YMEHHS PYKOBOJCTBOBAaTbCS UM B
MM03HABATEIbHOW, KOMMYHUKATUBHON U COLIMATILHON IIPAKTHUKE.

METANPEMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3y/lbTaTOB BBIIEISAIOT 3HAYMMbIE A7 (OPMUPOBAHUS
MHUPOBO33PEHHUsT OOIICHAYYHBIE MOHATHS (3aKOH, TEOPHUs, TMPHUHIIUII, TUTIOTE3a, (HAaKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U APYTroe.), KOTOPbIe UCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeAMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHHUM M3 STUX MPEIMETOB (POPMUPOBATH MIPEACTABICHHUE O
L[EJIOCTHOM HAy4yHOW KapTUHE MHpa, U YHHBEpCalbHbIe yueOHbIC AeWCTBUS (ITO3HABATENbHEIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpPhIE 00ecneunBaroT (POPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOU e TeIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue 1eMcTBUSA:

YMEHHUSI MCIIOJb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICT XUMHUYECKHX TMOHSATHH (BBIACNSATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C JIPYTUMH MOHSTHIMU), UCTIOIB30BaTh TMOHITHS IS OOBSICHEHUS
OTIENbHBIX (DAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEPHH i KIacCHU(PUKAIIUU
XMMHYECKHX BEIIECTB U XMMHYECKUX PEaKIMi, YCTAaHABIMBATH MPUYHMHHO-CJIEACTBEHHBIE CBSI3HU
MeX1y OOBEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1€ TyKTHUBHBIE,
10 aHAJIOTHH ), JIeJIaTh BBIBOJIBI U 3aKJIFOUCHHUS;

yYMEHHE TPUMEHSTHh B Ipoliecce MO3HAHMS MOHATHS (IIPEAMETHBIE U METaNpeAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIOJIb3yeMble B XHUMHUHU, MPEoOpa3OBHIBATH IIUPOKO
MPUMEHSAEMbIE B XUMHHM MOJEIJIbHbIE MPEICTABICHUS] — XUMHUECKUI 3HAK (CMMBOJI 3JIEMEHTA),
xuMudeckas (Gopmysia W ypaBHEHHE XHMHYECKOW pEakluu — TMPU PEIIeHUH Yy4deOHo-
[O3HABATEJIBHBIX 3aJa4, C YYETOM OTHUX MOJENBHBIX [MPEICTABICHUNA BBIABISITE U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKA H3YYaeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB H
XUMHYECKUX PEAKIIMH, BBISBISATH OOIINE 3aKOHOMEPHOCTH, MPUYHHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3YHAEMbIX ITPOIECCAX U ABICHUSX.

ba3zoBble ucciienoBare/ibCKie 1eHCTBUA:

YMEHHME HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4e€CTBE MHCTPYMEHTA IO3HAHUS, a
TaK)K€ B KadecTBE OCHOBBI i (OPMUPOBAHUS THUIMOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUH;

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTAaHHU3AIMH M TPOBEACHHUIO yYCHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJI0M MpoIlecca, CAaMOCTOSTEIbHO TPOTHO3UPOBAThH €ro
pe3ynbrat, (GopMyIUpoBaTh OOOOIICHWS W BHIBOJLI 1O pE3ylibTaTaM MPOBEAEHHOTO OIIbITa,
HCCIIEIOBaHMs, COCTABJIATH OTUET O MPOJIEIaHHOM paboTe.

Paborta ¢ undopmanmeii:

yMeHHE BBIOMPaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIHIO PA3INYHBIX BUIOB
1 (hOpM MIpeICTaBICHHUSI, TTOJIy9aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIIsIpHAs IUTEPATypa



XMUMHAYECKOTO COZEp)KaHus, CIpPaBOYHbIE I[OcoOMs, pecypchl VHTepHeTa), KpPUTUYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAILIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI MPH TOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJIS BBIIIOJHEHUS y4EOHBIX M 103HABATENbHBIX 3a/1a4
ONpeAeNEHHOr0 THITA, MPUOOPETEHHE OMbITa B OOJACTH WCIOIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOIHH, OBIAJJCHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (opMy TpeacTaBiIeHUs
nHbOpMalMd M WIUIIOCTPUPOBATH peEIIaeMble 3a/layd HECIOXKHBIMH CXEMaMH, AMarpaMMaMH,
apyrumu popmamu rpaduK U ©X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh M AHAJIU3UPOBaTh B IIpolecce y4yeOHOM M McCiIe0BaTeNbCKON
JESITeIbHOCTH WH(POPMAILIHIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOT0 X0351CTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH IPUPOJHOMN Cpeibl.

KomMyHHKaTHBHbIE YHHBepcaJIbHble Y4eOHbIe JelicTBUA:

yYMEHHUS 3aJaBaTh BOIpPOCH (B Xoie jauanora W (WIM) JAUCKYCCUH) IO CYLIECTBY
o0cyxknaeMoil TeMmbl, (OPMYIHPOBATH CBOM TPEAIOKEHHS OTHOCHUTEIBHO BBITIOJTHEHUS
IPEUI0KEHHOH 3a/1a4H;

YMEHUS IPEACTABIIATH MOTyYSHHBIE Pe3yIbTaThl TO3HABATEIBHOM A TEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaX; JeNaTh IPE3EHTALUI0 PEe3yJIbTaTOB BBIIOJHEHUS XHUMHUYECKOIO
SKCIepUMeHTa (JabopaTOPHOTO OmbITa, J1a0OPAaTOpPHOM pabOTHI MO HMCCIEIOBAHHIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATEIHHOW U
HCCIIEIOBATENILCKONW JEATENbHOCTH NPU PEIIEHUH BO3HUKAIOIIMX IPOOJIeM Ha OCHOBE Yy4éra
OoOIIMX MHTEPECOB M COTJIACOBAHMSA MO3UIMHI (0OCyXkIeHHsl, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIMSI COBMECTHBIX JAECUCTBHIH, OnpeesieHe KPUTEpUEB O OLEHKE KayecTBa
BBITIOJIHEHHOU PabOTHI U IpyTHE).

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBHA:

YMEHHE CaMOCTOSITENIbHO ONPEAETATh LETH JeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJUPOBaTh M NpPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMpAThH
HaubOosnee HPQEeKTUBHbIE CHOCOOBI pElIeHHMs y4YeOHbIX U [03HABaTEJIbHBIX  3ajad,
CaMOCTOSITENIHO COCTABIISATh MJIM KOPPEKTHPOBATH NPEAJIOKEHHBIH aJTOPUTM JEeHCTBUH NpHU
BBITMIOJIHEHUH 33JaHAN C YYETOM TIOJIyUYeHHsS HOBBIX 3HAHWHA 00 HW3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHUE MOJYUYEHHOTO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHE HCIIONIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, TPE/IaraeéMble B YCIIOBUH 3/ IaHUI.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pe3yNbTAaTOB MO OCBOSHHUIO OO0S3aTEIEHOTO COJEPKAHHSA,
YCTQHOBJICHHOTO JaHHOM (enepanbHOi pabouell mporpamMmoil, BBIJENSAIOT: OCBOEHHBIE
oOyyarolMMUCs Hay4Hble 3HAHUS, YMEHHMs U CIHOCOObI JeHCTBUM, crenupuyeckue Uit
NpeIMEeTHON o0sacTh «XUMHUS», BUIBl JIEATEIBHOCTH MO TOJIYYEHHI0 HOBOTO 3HAHHUSA, €ro
WHTEPIPETAINH, IPEOOPA30OBAHHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YICOHBIX U HOBBIX CHTYAIUsX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y 00YUAIOMINXCSI YMEHHUH:
® pacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKHUX MOHATHUH: aToOM, MOJEKYJlIa, XUMHUYECKUH

AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJHAS),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs M MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0JII XMMUYECKOTO 3JIEMEHTa B COCMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCIIOTA, OCHOBaHHUE, COJIb, D3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCICHMS,
XUMHYECKass peakuusi, KilacCH(UKalMs peakUuid: peakluuu COCIUHEHUS, peaKIuu
Pa3JIOKEHUs], peaKkMM 3aMEIlEHUs], peakluy OOMeHa, 9K30- M SHIOTEPMHUYECKUE pEeaKluu,
TerIoBoM 3(QexT peakuuu, siAPO aToMa, SIEKTPOHHBIA CIOH aroma, aTOMHas OpOUTAIIb,
panuyc aroma, XMMHUYECKas CBsI3b, MOJISIPHAs M HEMOJspHas KOBAJIEHTHAs CBSI3b, MOHHAs



CBsI3b, HOH, KaTHOH, aHUOH, PaCTBOP, MaccoBasi J0JIsl BEIECTBA (IIPOLEHTHAsI KOHLIEHTpALs)
B PAacTBODE;

® JUUTIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUM U NMPUMEHSTH 3TU MOHITHS
IIPY OIIMCAaHHUU BELIECTB U UX NPEBPAIECHU;

® 1CIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JAJISi COCTaBieHUs (OpMyJl BEIECTB M YpaBHEHUH
XUMHUYECKHUX PEAKIIN;

® OIpEeaeNsATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSAX, CTEIICHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COECAMHEHUSX, PHUHAUIEKHOCTh BEIIECTB K ONpEeAEIEHHOMY KJIacCy
coeauHeHUH 1O (dopMynaM, BHJ XHMHYECKOH CBs3M (KOBaJeHTHAass ¥ HOHHAs) B
HEOPraHUYECKUX COCAVHCHUSAX;

e packpeiBaTh cMbica Ilepuommueckoro 3axkona JI. WM. MeHneneeBa: JAEeMOHCTPUPOBATH
NOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKHX D3JIEMEHTOB OT HX
noJsio>keHus B [lepuonnyeckoi cucreMe, 3aKOHOB COXPaHEHHsI MacChl BEIIECTB, IIOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUS, 3aKOHa ABOIaJipo;

® ONUCHIBATh U XapakTepu3oBaTh TabmuuHyro (opmy Ilepuoauueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB: pa3jnyaTh MOHATUSA «TJaBHas noAarpynna (A-rpymnmna)» u «1mobo4yHas HoArpymnmna
(b-rpynna)», manble ¥ OOJbIIME MEPUOJIBI, COOTHOCUTh 00O3HAUEHUS, KOTOPhIE UMEIOTCS B
tabmuue «llepuoauueckas cucrtema xumuuyeckux osinemeHtoB J[. WM. MenneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB U 3apsj
A1pa, 001ee YUCIIO JIEKTPOHOB U PAaCHpeieNICHHE UX MO JIEKTPOHHBIM CIIOAM);

® KJIACCU(PHUIMPOBATE XWMHUYECKHE DJIEMEHTBHI, HEOPraHMYECKHE BEUIECTBA, XWMHYECKUE
peaxiuu (110 YUCITy M COCTaBY YYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3D (eKTy);

® XapaKTepH30BaTh (OMMCHIBATH) OOIME XUMHUYECKUE CBOMCTBA BELIECTB PAa3JIMYHBIX KJIACCOB,
NOATBEP)KJAsl ONUCAHUE MPUMEPAMU  MOJEKYJISAPHBIX YPABHEHMM COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKLUM;

® IIPOrHO3MpPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBUIX;

® BBHIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO JIOJIO
XUMHUYECKOI0 3JIeMEHTa Mo (opMyse COeTMHEHUs, MAaCCOBYIO JIOJII0 BELIECTBA B PAacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

¢ JIPUMCHATHL OCHOBHBLIC OICpalun MBICIUTEILHOMN JACATCIIBHOCTH — aHaJli3 W CHHTEC3,
CpaBHCHHC, 0606IJ_IeHI/Ie, CUCTCMATHU3alrIo, KHaCCI/I(I)I/IKaLII/II-O, BBISIBJICHUC TIPUYUHHO-
-CIICACTBCHHBIX CBsI3CH — A1 U3YUYCHUA CBOMCTB BEIIECTB M XHUMHUYCCKHX peakunﬁ,

€CTeCTBEHHO-HAyYHBbIe METOJIbl TO3HAaHUS — HAOJIOJICHHE, W3MEpPEeHHEe, MOJEIMPOBAHHE,
HKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);

e CJIeI0BATh MPaBUIIAM IOJIb30BAHUS XUMUYECKOU MOCYI0H U 1a00paTOpHBIM 000pYIOBaHUEM,
a Takke TpaBUJiaM OOpallleHHs] C BEIIeCTBAMU B COOTBETCTBHHM C HMHCTPYKIHSIMH TIO
BBIMIOJTHEHUIO JIA0OPATOPHBIX XMMHMYECKHUX OIBITOB [0 TOJYyYEHHI0 U COOMPaHMIO
ra3oo0pasHbIX BeIIECTB (BOJOpOJAa W KHUCIOpOJa), TPHUTOTOBJIECHUIO PpAcTBOPOB C
OonpeAes€HHON MacCOBOWM J0JIEM pacTBOPEHHOTO BEHIECTBA, IUIAHUPOBATH W MPOBOJIHUTH
XUMHYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U KHCIOT C IOMOIIBIO
MHAUKATOPOB (JakMmyc, ¢peHondTaaert, MEeTUIOPaHXK U APYTHE).

K o1y oOyuenus B 9 kiiacce mpeaIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUMN:

® pPACKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATHH: XUMHUYECKHH OJJIEMEHT, aroM,
MOJIEKYJIa, WOH, KAaTHOH, AQHUOH, IIPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPHUIIATENILHOCTD, CTETIEHb OKHUCIICHHUS, XMMHUYecKas peaklus, XUMUYecKas CBs3b,
TEIIOBOM 3¢ (deKT peakuuu, MOIb, MOJSAPHBIA 00BEM, pacTBOp, DIEKTPOIUTHI,
HERJIEKTPOJIUTHIL, FTEKTPOIUTHYECKAs AUCCOLUALIMS, pEaKIIMY HOHHOTO 0OMEHa, KaTajau3aTop,
XUMHUYECKOE paBHOBECHE, OOpaThMble H HeOoOpaTHMble pEaKIHH, OKUCIUTEIHHO-



BOCCTAHOBUTEJIbHBIE PEAKIINH, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAaHOBJICHUE,
alotponusi, aM(pOTEpHOCTb, XUMHUYECKasl CBSI3b (KOBaJEHTHAasl, MOHHAs, METaJuIn4yecKas),
KpUCTaJUTMYECKasi peléTka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTh XUMUYECKON pEaKIuH,
npenenbHo gonycrumas konuentpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XUMUYECKUX MOHSATUN W MPUMEHSTH 3TU MOHATUS
MIPU ONKMCAHUH BEIIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIUKY JJISi COCTaBJIeHUS (OpPMYJ BEUIECTB M ypaBHEHUU
XUMHUYECKHUX PEaKIIHii;

ONpENIEATh BAJIEHTHOCTh M CTENEHb OKUCJICHHUS XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOTO COCTaBa, NMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KIIACCy COSAMHEHMH 110
dbopMynaM, BUA XUMUYECKOW CBs3M (KOBaJCHTHAs, WOHHAs, MeETa/UIMYecKasi) B
HEOPraHMYECKUX COCIUHEHMSIX, 3apsi MOHA MO XUMHYECKOH (opmyie, XapakTtep cpelsl B
BOJHBIX pAcTBOpaX HEOPraHMYECKUX COCOUHEHHH, TUI KPUCTAIUIMUECKON perméTku
KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbich [lepumonuyeckoro 3akoHa J[. M. MenzaeneeBa U J€MOHCTPUPOBATH €ro
MMOHUMaHWE: OMHUCHIBATh U XapaKTepu3oBaTh TaOiuuHyio (opmy llepuoamndeckoil CUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3jinuyaTh TMOHSATHS «IJIaBHasg mnoArpymnmna (A-rpynmna)» u
«mmobounas noarpynna (b-rpymnma)y», Maneie U 60IbIINE TIEPHOBI, COOTHOCUTH 0003HAUYCHUS,
KOTOpBIE UMEIOTCSI B MEPUOIUYECKON TaONHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XHMHYECKUX JJIEMEHTOB (COCTaB M 3apsal sjpa, oOIlee 4YHCIO 3IEKTPOHOB U
pacmpefieieHue HMX IO DJJIEKTPOHHBIM CJOSIM), OOBICHATH O0OIIMe 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB AJIEMEHTOB M MX COCAMHEHUH B Mpe/esiaX MaJIbIX MEPUOJIOB M TIIaBHBIX
MOATPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCCU(PUITUPOBATh XMMHYECKHE JJIEMEHTBI, HEOPTaHMYECKHE BEIIECTBA, XWMHUUYECKHE
peakiuu (Mo YUCITy U COCTaBy YYAaCTBYIOIIMX B PEAKI[UU BEIIECTB, MO TEIIOBOMY (D deKTy,
M0 U3MEHEHHIO CTETIeHEeH OKUCIEHUSI XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIME U CIEMPUISCKNE XUMUYECKUE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIECTB, TOATBEPXKIAasi OIMHCAHUE TMPUMEpPAMU MOJIEKYJISIPHBIX W HOHHBIX
YpaBHEHU COOTBETCTBYIOUIUX XMMUUYECKUX PEAKIINIA;

COCTaBIISITh YPaBHEHUS DJIEKTPOJUTHYECKONW [UCCOLMALMMA KHCJIOT, LIEI0YEe U COJeH,
MOJIHBIE M COKpAIEHHBIE YPaBHEHHUS pEakIMi HOHHOTO OOMEHAa, ypaBHEHHS peaKIui,
MOATBEPKJAIOIINX CYIIECTBOBAHUE T'€HETHUYECKON CBS3UM MEXKIY BEUIECTBAMU Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh  CYHUIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIUM  MOCPEICTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHCHMOCTH OT HUX CTPOCHHUS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3IMYHBIX YCIIOBHSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JOJIO
XUMHUYECKOTO 3JIeMeHTa Mo (GopMmyre CoeTuHEHUs, MACCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIIHH;

coOroaaTh MpaBUiia MOJIB30BaHUS XUMUYECKOW MOCYAON U TaOOpaTOpHBIM 000pYyI0OBAaHUEM,
a TaKKe TpaBujia OOpalleHHUs C BEMIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSAMH TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO TIONYyYEHHI0 U COOMPAHMIO
ra3000pa3HbIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIUHU, MOJATBEPKAAIONINE KAUECTBEHHBIM COCTaB pa3JIMYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJOpHI-, OpOMUI-, HOAUI-, KapOoHAT-, PpochaT-, CUIMKAT-,
cynbdar-, TUIPOKCUI-HOHBI, KAaTHOHbI AaMMOHHUS W HOHBl H3YYEHHBIX METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OIEPAllMd MBICIUTENBHON NEATeIbHOCTH — aHaliu3 M CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEeMAaTU3alluI0, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBA3CH —



JUISL U3YYEHUsI CBOMCTB BEILIECTB M XMMHYECKUX PEAKIIMi, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HaONIoJICHHe, H3MEPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KUIACC

Ne KoJsun4yecTBOo 4acoB JIeKTPOHHBIE
H; HaunmMeHoBaHMe pa3/iejioB U TeM NMPOrpaMMbl K I (wnpposrie)
p porp Beero OHTPOJIbHBIE pPaKkTu4ecKue 0BpasoBaTEbHbIE

n padoThI padoThI pecypebi

Pa3nea 1. [lepBoHayaibHble XUMHYECKHE MIOHATHS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 0 5 bu6mmorexa [IOK

' NPaKTHYECKOM IEATEILHOCTH YeIOBEKA https://m.edsoo.ru/7f41837c
1.2 BewecTBa 1 XuMuieckue peakuu 15 1 0 ﬁggg?/(r)rfeelijas(l)f)or{f/7 £41837¢

Utoro no pazneny 20

Pazjen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Boznyx. Kucnopon. ITonsitue 06 okcunax 6 0 0 ﬁgg;?/(;rfeelijas(l)f)orﬁﬂ £41837¢
2.2 Bonopon.ITonsiTre 0 KUCIIOTaxX U COJISX 8 0 1 ﬁggg?/ﬁeezzgorﬁﬂ £41837¢
2.3 Bopna. PactBopsl. [TonsiTHe 06 OCHOBaHMSAX 5 1 1 Egg;?/ﬁeezzicﬁfﬂ £41837¢
24 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEMHEHUN 11 1 2 Egg;?/ﬁeezzicﬁfﬂ £41837¢

Uroro no pazneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummnueckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB.

Xumn4ieckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHTEIbHbIE PeaKIuu

Ilepuonnueckuii 3akoH u Ilepuoanueckas

bu6mmorexa [IOK

3.1 CUCTeMa XUMHUYeCKHX dreMeHToB [1. 1. 7 0 0 https://m.edsoo.ru/7f41837¢
Menpene-eBa. CTpoeHue aroma

32 Xumnueckasi cBs3b. OKHCIUTENbHO- 7 0 0 bubnmnoreka [JOK
BOCCTaHOBUTEIIbHBIC PEAKIIUN https://m.edsoo0.ru/7f41837c

33 IIpomexxyrounas arrecranus. KontponabsHas 1 1 0

pabora.
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. 15 bu6mmoreka [IOK
TOI'0 110 pa3eiry https://m.edsoo0.ru/7f41837¢c

P 3 bubmuorexa [JOK
€3CpBHOC BpEeMs https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6



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

9 KJIACC

e KoanuecTBo yacoB DJIeKTPOHHbIE
n; HaumeHoBaHue pa3iesioB U TeM KOHTDOILHELe s P, (undposbie)
I NPOrpamMMbl Bcero % p o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Pasznes 1. BemecTBo 1 XUMHYeCKHe peaKuu
[ToBTOpEeHME U yrayOieHne 3HaHUN bubmorexa LIOK
11 5 1 0 https://m.edsoo.ru/7f41a6
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca 36
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmmorexa HOK
1.2 . 4 0 0 https://m.edsoo.ru/7f41a6
peakuui 36
DNEKTPONUTHYECKAs TUCCOLUALIMS bubmmorexa HOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41a6
XUMUYECKHE peakllii B pacTBOPax 36
Hroro o pazneny 17
Paspnen 2. HemeTa/uibl M X COeIMHEHUS
OO6mrast XxapakTepruCTUKa XUMUYECKHUX bubmorexa LIOK
2.1 4 0 1 https://m.edsoo.ru/7f41a6
aneMeHToB VIIA-rpynmsl. ["anorenst 36
OO11ast xapaKTepUCTHKA XUMUYECKHX bubmuoteka [IOK
2.2 snementoB VIA-rpynmsl. Cepa u e€ 6 0 0 https://m.edsoo.ru/7f41a6
COEJIMHEHUS 36
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX bubmuoreka [JOK
2.3  snemeHToB VA-rpynmsl. A3oT, pochop u 7 0 1 https://m.edsoo.ru/7f41a6
WX COCTMHCHMUSI 36
OO6mrast XapakTepruCTUKa XUMUYECKHIX bubnuotexa [JOK
2.4 »snementoB I[VA-rpynnsl. Yriueposa u 8 1 2 https://m.edsoo.ru/7f41a6
KPEMHHH B UX COCTMHCHHS 36
Hroro o pazneny 25

Pa3gen 3. MeTaaabl M HX COeTUHEHU A
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bu6nmoreka [IOK
3.1 OO611Ke CBOMCTBA METAIIOB 4 0 https://m.edsoo.ru/7f41a6
36
bub6nmoreka [IOK
3.2 Baxkueiinye MeTauIbl U UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a6
36
Wroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeia
BelecTBa 1 MaTepHaibl B )KU3HU bubmorexa LIOK
4.1 3 0 0 https://m.edsoo.ru/7f41a6
yejaoBeKa 36
Utoro no pazneny 3
bubnunoreka LIOK
PesepBHOE Bpems 3 1 0 https://m.edsoo.ru/7f41a6
36
OBHIEE KOJIMYECTBO YACOB I10 68 5 7
INPOI'PAMME
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INIOYPOYHOE IIVTAHUPOBAHHUE
8 KUIACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne K I Aara upposbie
n/ Tema ypoxka OHTpO paKThiec H3y4YeHU 1ep
- Bcero JbHbIE Kue a oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
e o, o s s s o B 10K
" . ’ HICCTB. VIOLYIb | 1 0 0 https://m.edsoo.ru/ffOd
Opranu3zanus npeIMeTHO - IPOCTPaHCTBEHHOM
" 210c
cpeast” PIIB.
bubmuorexa [JOK
[ToHsiTHE O METO/IaX MMO3HAHUS B XUMHUHU 1 0 0 https://m.edsoo.ru/ffod
227e
[Ipaktuueckas pabora Ne 1 «IIpaBuna paGoTsl B bubnunoreka [JOK
nabopaTOpHK U MPUEMBI OOpAICHUS C 1 0 1 https://m.edsoo.ru/ff0d
1ab0pPaTOPHBIM 000PYIOBAHUEM 23dc
Uuctele BemecTBa U cMecu. CrocoOsl pa3aeneHus bubmorexa LHOK
© Betl ‘ pasi 1 0 0 https://m.edsoo.ru/ffOd
cMmecen
26ca
. bubmuorexa [JOK
[TpakTrueckas padota Ne 2 <<P.’:13)1?J'IGHI/IC cMmecei 1 0 1 https://m.edsoo.ru/ffod
(Ha MpUMepe OYUCTKU TTOBAPEHHOM COIN )» 28c8
bu6nmoreka [JOK
AToMbI 1 MosteKyIbl. CTapToBast AMArHOCTHUKA. 1 0 0 https://m.edsoo.ru/ff0d
2a6c
XUMHAYECKUE FIEMEHTBI. 3HAKH (CUMBOJIBI) bubmorexa HOK
‘ 1 0 0 https://m.edsoo.ru/ff0d
XUMHYECKHUX IJIEMEHTOB
2be8
bu6mmorexa [IOK
[IpocTeie U CIOXKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ffOd

2a6¢



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

bu6mmoreka [IOK

9 ATOMHO-MOJICKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d
2d50
3aK0H NOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUECKas bu6mmoreka [IOK
10 ¢dopmyina. BaieHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d
AJIEMEHTOB 2eae
OTtHocuTenbHas aroMHast Macca. OTHOCUTENIbHAS bubmorexa LHOK
11 MOmeKy ApHas Macca ' https://m.edsoo.ru/ff0d
323c
MaccoBas 1011 XUMHUYECKOTO 2JIEMEHTA B bubmmorexa LHOK
12 Ao . https://m.edsoo.ru/ff0d
COETUHEHUU 350c
KonunuecTtBo BemectBa. Monb. MosnsipHas macca. bubnnorexa [JOK
13 B3auMoCBsI3b KOJTMYECTBA, MACChl i CTPYKTYPHBIX https://m.edsoo.ru/ff0d
enuHull. Pacders! o hopmynaMm coeTMHEHHN. 5230
Ou3nyeckue U XUMUYECKHE SBIEHUS. XUMHUECKas bubmorexa [TOK
14 ’ https://m.edsoo.ru/ff0d
peaxkuus. 37fa
[Tpu3HaKK U YCIIOBUS MPOTEKAHUS XUMUYECKHX bubmorexa LHOK
15 PHSHAII H Y P https://m.edsoo.ru/ff0d
peakuuit 3216
3aKOH COXpaHEeHHUs1 MacChl BEIIECTB. XUMUYECKHE bubmorexa HOK
16 p HIeeTe: https://m.edsoo.ru/ff0d
YpaBHEHHS 3b88
B bu6nmoreka [JOK
17 BIMHCIIEHHS KOHYECTBA, MACCEI BEIIECTBA 11O https://m.eds00.ru/ffod
YpaBHEHHSIM XHMUYECKUX PEaKITHi 5708
Knaccuukanus XuMU4ecKnuX peaxiui bubmmorexa [IOK
18 " peart https://m.edsoo.ru/ffod
(coemuHeHwUsI, pa3IoKEeHHS, 3aMeIeHUs, 0OMEHA) 3134
19 M. B. JIOMOHOCOB — y4€HBIN-DHIUKIIOIIEAUCT. bubnuorexa [IOK

O6001eHre U cucTeMaTu3alus 3HaHui. Moayib

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

"Opranuzanus NpeaMeTHO - IPOCTPaHCTBEHHOM
cpensr" PIIB.

Kontponbnas padora Nel o teme «Bemectsa u

40c4

bubmuorexa [JOK

20 XHMIECKHE PEAKIHI https://m.edsoo.ru/ffOd
4290
Bo3nyx — cMmech razon. CoctaB Bo3ayxa Enbmiorexa LOK
21 ' i https://m.edsoo.ru/ffOd
Kucnopox — snemeHt u npocroe BemecTBo. O30H 4486
duznyeckue 1 XMMUYECKHE CBOMCTBA KUCIOpOAa bubnunoreka [JOK
22 (peakuuu okucieHus, ropenue). [loustue 06 https://m.edsoo.ru/ff0d
OKCHUIaxX 4614
CriocoOsl MotyueHus: KUCI0po/ia B JIabopaTOpUH U bubnnoreka [JOK
23 npoMbIIUIeHHOCTH. [IpuMeHenre Kuciopoa. https://m.edsoo.ru/ff0d
KpyroBoport B npupoze. 497a
TennoBoi 3 PeKT XMMUIECKON peaKIuu, OHITHE bubnunoreka [JOK
24 0 TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d
SHIOTEPMUUYECKHUX PEAKIIHUIX 4790
Tornugo (HedTh, yroiabs U MeTaH). 3arpsi3HeHHE bubnuoreka [IOK
25 BO3J1yXa, CIIOCOOBI €ro MpeoTBpalleHus. Moayib https://m.edsoo.ru/ff0d
"[Tpodunaktuka u 6ezonacHocTs" PIIB. 4cda
26 [TpakTrueckas padota Ne 3 o Teme «HOJ‘I}’HGHHG u Eﬁﬁ/ﬁeﬁigﬂﬁ/ﬁo q
coOupaHue KUCIOpOo/ia, U3yUYeHUE er0 CBOWCTBY» 4362
Bomopon — 37eMeHT 1 TPOCTOe BEIIECTBO bubmorexa [TOK
27 ' https://m.edsoo.ru/ffOd
Haxoxnenue B mpupone 4ddo
dusndecKkue U XUMHUYECKHE CBOMCTBA BOJIOPOIa bubmorexa HOK
28 ' https://m.edsoo.ru/ff0d
IIpumeHeHnue Bogopoaa 4ddo0
bu6mmorexa [IOK
29 [ToHsITHE O KUCIOTAX U COJAX https://m.edsoo.ru/ff0d

50d2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK

30 CriocoOblI MmoJTydeH s BOAOPO/Ia B JIaOOpaTopuu https://m.edsoo.ru/ff0d
4ddo
bu6mmoreka [IOK
31 [Tpaktuyeckas padora Ne 4 o Teme «HOJ}yquHe u https://m.edso0.ru/fod
coOupaHue BOAOPOJIa, U3YUCHHE €r0 CBOMCTBY 442
N " bu6mmoreka [IOK
30 Mounsipabiii 00BEM ra3oB. 3akoH ABOTaIpO. https://m.edsoo.ru/ffod
PacyeTbl MO0 XMMHYECKUM YPaBHECHUSIM. 426
Breruucienus 00b€Ma, KOJIUYECTBA BEISCTBA ra3a bu6mmoreka [IOK
33 10 €r0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA HITH https://m.edsoo.ru/ff0d
00BEMY 55a0
Brrauciienust 00bEMOB ra30B M0 YPaBHEHHIO bubnnorexa [JOK
34 peaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHUI https://m.edsoo.ru/ffOd
ra3oB 5708
dusnyeckue ¥ XMMHUYECKHE CBOMCTBa BOJIbl. Boa bubmorexa HOK
35 Aibl- BOA https://m.edsoo.ru/ffOd
KaK paCTBOPHUTEIb. 873
Bopna kak pactBoputens. HacbieHHbie u bubnuoteka [JOK
36 HEHACHIIIEHHBIE pacTBOPbI. MaccoBast 1oJst https://m.edsoo.ru/ffOd
BEIIIECTBA B paCTBOPE 5b40
CocraB ocHoBaHui. [ToHsITHE 00 HHIUKATOPAX bubmorexa [TOK
37 : g pax. https://m.edsoo.ru/ffOd
Posne pactBopoB. KpyroBopoT Bopl B IpupoIe. 5962
ITpakTuyeckas pabora Ne 5 o Teme bubnuoreka [IOK
38 «[TpuroroBiieHHE PacCTBOPOB C ONMPEACIEHHON https://m.edsoo.ru/ff0d
MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBAY 5eba
bubmuoreka [JOK
39 ggHngnH}{;g{ gi6OTa Ne2 no Teme «Kucnopoa. https://m.eds00.ru/ffod
AOPOA. Bon 6342
40 Oxkcupl: cocTaB, KjIacCU(UKAIUsI, HOMEHKIIATypa bubmiorexa LJOK

https://m.edsoo.ru/ff0d
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

664¢e

[TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX,

bu6mmorexa [IOK

41 https://m.edsoo.ru/ff0d
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB 6646
OcHoBaHMs: COCTaB, KIacCUPUKAIUSI bubmorexa LHOK
42 : ’ T, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 67ca
bubmuorexa [JOK
43 [TosyueHre ¥ XMMHUYECKUE CBOWCTBA OCHOBAHHI https://m.edsoo.ru/ff0d
67ca
bu6mmoreka [IOK
44 Kucnotsl: coctas, kiaccuuKaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
[TonyuyeHue U XMMHYECKHE CBOMCTBA KHCIIOT. Ps bubmmorexa [TOK
45 Y1 e https://m.edsoo.ru/ff0d
aktuBHOCTH MeTaioB H.H. bekerosa. fee?
Comu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubnmorexa LTOK
46 peA ' ypa, https://m.edsoo.ru/00a
MOJIyYCHHUSI, XUMUYECKHE CBONCTBA 49474
[IpakTnueckas padora Ne 6. Pemenue bubnnorexka [JOK
47 AKCIIEPUMEHTAIBHBIX 337134 1Mo TeMe «OCHOBHBIC https://m.edso0.ru/00a
KJIACChl HEOPTaHMUYCCKUX COCIMHCHHI) d9b7c
I'eneTnueckas CBSI3b MEKIY Ki1accaMu bubmiorexa LIOK
48 CHCTITICCKAT CBA3L MEULY KAACC https://m.edsoo.ru/00a
HEOPTraHUYECKUX COCTUHEHUI 49350
bu6nmmoreka [JOK
49 O06001IeHrE U CHCTEMATH3alNs 3HAHNN https://m.edsoo.ru/00a
d9cb2
" bubmuorexa [JOK
50 Kontponbnas padota Ne3 mo teme (?’(':‘HOBHI)IG https://m.eds00.ru/00a
KJIACChl HEOPTaHUYECKUX COCTUHCHUIN 49013
o1 [lepBbie NONBITKY KJIACCU(PUKAUU XUMUYECKUX bubnnorexa [JOK
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https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

anemenToB. [loHATHE O TpyNIax CXOIHBIX
3JIEMEHTOB. DIIEMEHTHI, 00pa3yromie aM(poTepHbIe
COCTMHEHUSL.

https://m.edsoo.ru/00a
doffa

[Tepuonuueckuii 3akoH u [lepuoanyeckas cuctema
xumuueckux 3yementoB 1. . Meneneena.

bubmuorexa [JOK

52 " https://m.edsoo.ru/00a
Moayns "Opranu3zanust IpeaMeTHO -
5 " dasS2c
IIpOCTpaHCTBEHHOM cpenpl” PIIB.
KOpOTKOHepI/IOE[HaH U JUTHHHOTIEPUOTHAS ()OPMBI Bubmorexa [IOK
Ilepuonuueckou cucremsr J1.11. .
53 https://m.edsoo.ru/00a
Menpneneesa.llepuobl, rpymnmsl, DTOATPYIIIBL, UX da52c
(bU3NYECKHU CMBICIL. -
Crtpoenue atomoB. COCTaB aTOMHBIX SIJI€ bubmorexa [TOK
54 p ' Aep- https://m.edsoo.ru/00a
H3otomns
da342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB bubnuorexa [JOK
55 anemeHToB Ilepuoauueckoii cucremsr /. 1. https://m.edsoo.ru/00a
Meneneea da6bc
XapakTeprucTUKa XMMHUECKOTO 3JIEMEHTA T10 €T bubnnoreka [JOK
56 nonoxxenuto B [lepuonnueckoit cucreme /1. U. https://m.edso0.ru/00a
Menpneneesa da824
e o e s B LOK
57 YK P N A N yi ’ https://m.edsoo.ru/00a
nejaror ¥ rpaxaanuH. Moayins "Opranuzanus
5 " da96e
IIPEAMETHO - IPOCTpaHCTBEHHOU cpenbl” PIIB.
XuMH4deckKas CBsA3b. DJIEKTPOOTPUIIATETLHOCTh bubmorexa [IOK
58 ’ POOTPHIL https://m.edsoo.ru/00a
aTOMOB XHUMHYECKHX 2JIECMEHTOB
daab8
bu6mmorexa [IOK
59 HMonHas xumMudeckas CBSI3b https://m.edsoo.ru/00a
dac34
bu6mmorekxa [IOK
60 KoBasienTHas nosnsipHas XUMUYECKasi CBSI3b https://m.edsoo.ru/00a

daab8
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https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adac34
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bu6mmoreka [IOK

61 KoBasnieHTHast HemoJsipHasi XUMUYECKast CBS3b 1 https://m.edsoo.ru/00a
daab9
bu6mmoreka [IOK
62 CTeneHp OKUCIEHUS 1 https://m.edso0.ru/00a
dae28
OKUCINTETBFHO-BOCCTAHOBUTEIIbHBIE PEAKIINHT bubmoreka LJOK
63 PCAKLIHH. 1 https://m.edso0.ru/00a
[Iporecchl OKUCICHHS U BOCCTAHOBJICHHS. 4b076
bu6mmoreka [IOK
64 OKUCIIUTENIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00a
db076
IIpomexxyrounada arrecranus. KoHTpoabHAas Bronmozexa LIOK
65 P T A poi 1 https://m.edso0.ru/00a
pabora. d4b486
PesepBHblit ypok. O000IIEHUE U CHCTEMATH3AIIHS Bronmozexa LIOK
66 - ) 1 https://m.edso0.ru/00a
3HAHWUI
db33c
PesepBHblIil ypok. O000IIEHHE U CUCTEMAaTU3aIIHS bubmaorexa LJOK
67 - ) 1 https://m.edso0.ru/00a
3HAHWUI
d9cb2
PesepsHEIil ypok. O000IIIEHNE U CUCTEMATU3ALUS Bromuozexa LIOK
68 pB YPOX. m 1 1 https://m.edsoo.ru/ffOd
3HAHUIA.
61c6
OBIHIEE KOJIMYECTBO YACOB 110 68

INPOI'PAMME
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9 KJIACC

e KoanuecTBo yacoB DJIeKTPOHHbBIE
/ KonTposs Jara undposkie
IIII/ Tema ypoka Beero m,ll)e rg;a;;g::::( H3y4eHust o0pa3oBaTebHbIE
padoThI pecypcnl
[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema but6mmoreka [IOK
xumudeckux 3nementos [1. M. Menpeneesa. 1 0 0 https://m.edsoo.ru/00ad
CTpocHHEe aTOMOB. b59e
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB bubmorexa HOK
. 1 0 0 https://m.edsoo.ru/00ad
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB b6b6
Bbu6mmoteka [JOK
Crpoenue BemectBa. Knaccudukarus u 1 0 0 hitps:/m.e dsc]){).ru /00ad
HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB b7e2
Buibl XUMUUYECKOM CBSI3W U THUIIBI bubsmorexa [IOK
< 1 0 0 https://m.edsoo.ru/00ad
KPUCTATTNYECKUX PELIETOK.
bacé
Kontponbnas padota Nel o reme «I[loBTopenue u
yri1yOJeHne 3HaHUM OCHOBHBIX pa3/iesioB Kypca 8 1 1 0
kiaccay CrtapToBasi JUAarHOCTHKA.
Knaccudukamnms xuMHUeCKUX peakiui mo
paBJ'II/ILII-?;;IM ;pI/BHaKaM. 9K30-pI/I ’ bubmorexa HOK
1 0 0 https://m.edsoo.ru/00ad
SHIOTEPMHUYECKUE PEAKIINH, TS PMOXHUMHUICCKUE beb0
ypaBHEHUSI. —
ITonsATHE O CKOPOCTU XMMHUYECKOMN pPEaKIUU. bubmuorexa [IOK
[ToHsTHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 0 0 https://m.edsoo.ru/00ad
peakimsx, 0OpaTUMbIX U HEOOPATUMBIX PEAKIIUSX. be9a
[TonsiTre 0 XMMHYEecKOM paBHOBecHH. DaKTOpHI, bubmuoreka [IOK
BIUSIIOIIUE HA CKOPOCTh XUMHUYECKOU peakiuu U 1 0 0 https://m.edsoo.ru/00ad
MTOJIO)KCHUE XHMHUIECKOTO PAaBHOBECHS c28c
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. 1 0 0 bubnuotexa [JOK

DJEeKTPOHHBIN O6ajlaHC, COCTABICHHE YPaBHEHUH C

https://m.edsoo.ru/00ad
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€0 UCII0JIB30BaHHUECM.

cade

Teopm{ BHCKTpOHHTquCKOﬁ Jucconranuu.

but6mmoreka [JOK

10 Crenenp aucconuaryu. CUIbHBIC U Clla0ble https://m.edsoo.ru/00ad
AJIEKTPOJIHTHI cd68
Peakuun noHHOTO 0OMEHA, YCIIOBUS MMPOTEKAHUS Bubmorexa HOK
11 ’ . https://m.edsoo.ru/00ad
10 KOHIIa. IOHHBIE YpaBHEHUS pEaKIHii 4448
XUMHYECKUEe CBOMCTBA KHCJIOT U OCHOBAHHH B bubnunoreka LIOK
12 CBETE NPEACTaBACHHUN 00 3JIEKTPOIUTHYCCKON https://m.edsoo.ru/00ad
IUCCOLMAIUN d5d8
XUMHYECKHE CBOMCTBA COJICH B CBETE bubnuoreka [JOK
13 [IPEACTABICHHI 00 3JIECKTPOIUTHYECKOM https://m.edsoo.ru/00ad
IHACCOLAAIINN d8h2
[TonsTue o ruaponuse coneil. KauectBeHHbIC bubmmorexa HOK
14 https://m.edsoo.ru/00ad
peaKIy Ha HOHBI. 4904
bubnuoreka [JOK
15 O0oO0mIeHNEe ¥ CUCTeMAaTU3aIs 3HAHUI https://m.edsoo.ru/00ad
ddi2
16 ITpakTuyeckas pabora Ne 1. «Pemenune ﬁgggﬁ;:;%iﬁ?rﬁo()a d
IKCIIEPUMEHTATBHBIX 33134
dbfa
KonTponbnas padota No2 mo teme bubnmorexa LIOK
17 «IJEKTPONIUTHYECKAS IUCCOIHAIHS. XUMUYECKUE https://m.edsoo.ru/00ad
PEaKIuu B pacTBOPAX» decO
OOm1ast xapakTepucTHKa ranoreHoB. OcobeHHOCTH Bbubnuorexa [JOK
18 CTPOCHHS aTOMOB, (DU3UUECKHE CBONCTBA. https://m.edsoo.ru/00ad
XUMHUYECKHE CBOMCTBA HA TIPUMEPE XJI0pa dfe2
Xnopooaopod. ConsiHasi KUCIIOTa, XUMAYECKUE Bubmuorexa HOK
19 N ' ’ https://m.edsoo.ru/00ad
CBOWCTBa, MOJyueHUE, MPUMEHEHUE 0104
20 [TpakTryeckas padora Ne 2 o teme «Ilomyuenue bu6mmorexa [IOK



https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
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COJISTHOM KHCJIOTBI, U3YUCHHUEC e€ CBOMCTBY

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

https://m.edsoo.ru/00ad
£348

bubmunoreka LIOK

21 y https://m.edsoo.ru/00ad
peaKIuii, ecIi OJMH U3 PEearcHTOB JaH B U30BITKE 0488
bubnunoreka LIOK
22 OO011ast XxapaKTepUCTHKA 371eMEeHTOB VIA-TpyIsl https://m.edsoo.ru/00ad
e64a
AnnorponHbie Mmoaudukanuu cepsl. Haxoxnenue bubnmorexa LIOK
23 Cephl U €€ COCAMHEHUH B IPUPO/Ie. XUMHUUCCKUE https://m.edsoo.ru/00ad
CBOICTBa cephl e64a
CepoBosiopoJ, cTpoeHue, GU3HYECKHUEe 1 bubmorexa HOK
24 . ’ https://m.edsoo.ru/00ad
XUMHAYECKHE CBOWCTBA
e802
Oxcunpl cepbl. CepHast KHCI0Ta, (PU3UYECKHE U bubmorexa HOK
25 e ’ https://m.edsoo.ru/00ad
XUMUYECKHE CBOWCTBA, TPUMCHCHHE
ea28
XUMHUECKUE PEaKIMH, JIeXKAIINE B OCHOBE
MIPOMBIIIJIEHHOTO CII0co0a MoIy4eHUs CEpHON bubnmorexa [JOK
26 KHCJIOTHL. XMMHUYECKOE 3arps3HEHHE OKpYKaroIIen https://m.edsoo.ru/00ad
Cpeabl CoeTMHEHMSIMH cepbl. MoIyIb ec8a
"ITpodunaktuka u 6ezonacHocTs" PIIB.
Beruncnenune MaccoBoil 1011 BBIXOAA MPOAYKTA bubmorexa HOK
27 https://m.edsoo.ru/00ad
peakuuu oc8a
OO6m1ast XxapaKTepUCTHUKA JIEMEHTOB V A-TPYIIIIHI. bubnuotexa [JOK
28 A30T, pacrpocTpaHeHHe B Ipupoje, GU3nIecKue 1 https://m.edsoo.ru/00ad
XAMHYECKHE CBOMCTBA eeab
AmMHEaK, ero Gu3NIecKue 1 XHMAIECKHE bubmorexa LIOK
29 . 7 https://m.edsoo.ru/00ad
CBOWCTBa, OJyYEHHE U IPUMEHEHNE £004
30 [TpakTuueckas padota Ne 3 o reme «IlomydeHue bu6mmoreka [JOK
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aMMHaKa, U3y4C€HHEC €ro CBOMCTB»

A3oTHas KHCJI0Ta, eé (I)I/ISI/ILIGCKI/IC 1 XUMHYECCKHEC

https://m.edsoo.ru/00ad
180

bubmunoreka LIOK

31 cBolicTRA https://m.edsoo.ru/00ad
306
Vcnonp30BaHue HUTPATOB U COJIEH aMMOHHUS B
KauyeCcTBe MUHEPAIbHBIX yA00OpeHU. XUMHUYECKOe bubnuorexa [JOK
32 3arpsI3HCHUE OKPYIKAIOIIEH CPeIbl COCIMHECHUSIMHU https://m.edsoo.ru/00ad
azota. Monynsp "[IpodpunakTtika u 6e30nacHoCTh" 518
PIIB.
®ochop. Oxeun docdopa (V) u pochopnas bubamnoreka [JOK
33 KHCJI0Ta, (PU3NYECKHE U XUMHUECKUE CBOMCTBA, https://m.edsoo.ru/00ad
MOJTy4EHHE f68a
Hcnonp3oBanue (I)OCQ)aT(iB B KQ4eCTBE Bubmorexa LIOK
34 MHHEPaTBHBIX ynoOpeHuil. 3arpsisHeHHe https://m.eds00.ru/00ad
npUPOHOH cpenbl pocdaramu. Moyib 20
"[Ipodumnakruka u 6e3onacuocts" PIIB. -
VYraepon, pacipocTpaHeHHE B IPUPOJIE bubmorexa LIOK
35 ’ N ’ https://m.edsoo.ru/00ad
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA fd9c
OKCVI/II(H yriepoza, uX Gu3n4eckre 1 XuMHUIECKre Bubmorexa [OK
36 CBOMCTBA. DKOJIOrHYECKHE MTPOOJIEMBI, CBSI3aHHBIE hitps://m.eds0o.ru/00ad
¢ okcusiom yraepoaa (IV). Monyns febe
"ITpodunaktuka u 6ezonacHocTs" PIIB -
bubnmmorexa LIOK
37 VYronbHast KUCTIOTA U €€ COJIn https://m.edsoo.ru/00ae
006¢
[IpakTuueckas padbora Ne 4 o teme "llomyuenue bu6muoreka [JOK
38 yriekucioro raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae
KapOoHAaT-HOH" 027e
[lepBoHayasbHbIE TOHATUS 00 OPraHUYECKUX bu6muoreka [JOK
39 BEIIeCTBaX KaK O COCTUHEHHSIX yriiepoia. https://m.edsoo.ru/00ae

[IpupoaHbIe UICTOYHUKH YTIIEBOJOPOJIOB.,

054e
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

MIPOJYKTHI UX MEePepabOTKHU.

Kpemuuii u ero coequnenusi. @u3ndeckue u
XUMHYecKue cBoiicTBa. CHUIIMKATHI, UX

bubnunoreka LIOK

40 https://m.edsoo.ru/00ae
WCIIOJIb30BaHUE B OBITY U MTPOMBIIIIICHHOCTH.
" " M
Monyis "lIpodumnaktrka u 6e3onacHocTs" PIIB.
[TpakTuyeckas padora Ne 5. Pemenue Bu6muoteka [JOK
41 HKCICPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxuelime https://m.edsoo.ru/00ae
HEMETAJIIBI U UX COCIUHEHUSI 0bf2
bubnuoreka [{OK
KonrponsHasg padora Ne3 o teme «Baknelie
42 P P https://m.edso0.ru/00ae
HEMETAJIIBI U UX COCIUHEHUS
0el8
OO01ast XapaKTEPUCTUKA XUMHUYECKUX DJIEMEHTOB
— Il\fIIeTaJIJII())B MpeTaJIJII/I‘-IGCKaFI CBSI3b U Bubmorexa OK
43 ) N https://m.edsoo.ru/00ae
MeTaJUTHYecKash KpUCTa/UIMIecKas pemeTKa. 1036
dusnueckue CBOMCTBA METAILUIOB =
. bubnuoreka [JOK
XUMUUECKHE CBOMCTBA METALIOB. )
44 . N https://m.edsoo.ru/00ae
DNEKTPOXUMHUYCCKHNA PSi/T HAITPSHKCHUH METAIIJIOB 1156
OO61mmme crocoOs! mosrydeHust MetaioB. CIiiaBbl.
BLII‘]{II/ICJ'IGHI/IS[ 1o aB}I—]IZHI/IHM XUMHYECKUX Bubmorexa OK
45 ! M https://m.edsoo.ru/00ae
peaKIuii, eCIii OJTUH U3 PEarcHTOB COJICPIKUT 1156
MIpUMeECH —
[ToHsTHE O KOPPO3UX METAIUIOB U OCHOBHBIE Bubmuorexa LIOK
46 PP https://m.edsoo.ru/00ae
CIIOCOOBI 3aIUTEI OT HEE.
1278
[llenounsie Metaiuel. [Tonoxenue B bubnuotexa [JOK
47 [Teproandeckoit cucTeMe XMMHYECKHUX DIIEMEHTOB, https://m.edsoo.ru/00ae
CTPOECHUE aTOMOB, CBOMCTBA, IPUMEHEHHUE. 14b2
OKXCHUIBI U TUIPOKCUABI HATPUS U KAJIUS bubmmorexa LJOK
48 VH o a1 p ' https://m.edso0.ru/00ae
CaoiicTBa, MpUMEHEHUE.
14b2
49 Illenoyno3eMeNbHBIE METAJIIBI — KAJIBIIUN 1 bu6mmoreka [IOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

Maruuii. [Tonoxxenue B [lepuoauueckoil cucreme
XUMUYECKUX AJIEMEHTOB, CTPOCHHE aTOMOB,
CBOMCTBA, IPUMEHEHHE.

https://m.edsoo.ru/00ae
15e8

Baxueiine coenunenns kajibpuusa. CBolicTBa,

but6mmoreka [JOK

50 — https://m.edsoo.ru/00ae
' 15e8
51 O06o001IeHre U CUCTEMaTH3aIisl 3HAHHUIA
but6mmoreka [JOK
52 JXK&cTrocTh BOMIBI U CIIOCOOBI €€ yCTpaHSHUS https://m.edsoo.ru/00ae
1886
53 [IpakTnueckas pa§0Ta Ne 6 mo T"eMe "YKéctkocThb ﬁtptlg;?/?r?e%asc])i?’IJIOan
BOJIBI M METO/BI €€ YCTPAHCHUS
1ae8
Amomunuii. [Tonoxxenue B [lepuoanueckoit bu6nmorexa LIOK
54 CHCTEME XUMHUCCKUX JIEMCHTOB, CTPOCHHE https://m.edsoo.ru/00ae
aTOMOB, CBOMCTBa, IPUMCHCHHUE. 1c64
AM@oTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA. bubmorexa LIOK
55 . https://m.edsoo.ru/00ae
CaoiicTBa, MpUMEHEHHE.
1c64
Kenezo. [Tonoxenue B [lepnonnueckoit cucreme bubnmnorexa [JOK
56 XUMHAYECKHX 3JICMEHTOB, CTPOCHHE aTOMOB, https://m.edsoo.ru/00ae
CBOICTBA, IPUMEHEHHUE. 1d86
Oxcunpl, Tupokcu sl U conn xkenesa (I1) u sxenesa bubmorexa HOK
57 (1) ’ https://m.edsoo.ru/00ae
35e6
58 O06001IeHrEe U CUCTEMAaTH3al|sl 3HAHHUHA
ITpakTuyeckas pabora Ne 7. Pemenue Bubnuorexa [JOK
59 AKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BaxkHeime https://m.edsoo.ru/00ae
METAJIJIbI U UX COEIUHEHU 3de8
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX bubmuoreka [IOK
60 peaKIvii, €CITH OJMH U3 PEarcHTOB JaH B U30BITKE https://m.edso0.ru/00ae

HJIN COACPKUT PUMCCHU. Brruncienus MaccoBoit

1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

JIOJIA BBIXOJ1a TIPOJIYKTA PEAKIIUU

61 O0600111eHNEe U CHCTEMATHU3alMs] 3HAHUI 1
62 KontponsHas padora Ne4 o teme "MeTtamisl U UX 1
coenuHeHus"
BeniecTsa u maTepuansl B TOBCEIHEBHOW KU3HU bubnunoreka LIOK
63 yenoBeka. Moayib "IIpodunakTika u 1 https://m.edsoo.ru/00ae
6e3omacuocts" PIIB 3f50
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl bubmorexa LIOK
64 N p Py H ,P APL 1 https://m.edsoo.ru/00ae
Monyns "lIpodpunaktrka u 6ezonacHocts" PIIB. 4270
Ponp xumMuM B pelieHnn 9KOJIOTHYECKHUX Bbu6mmoteka [JOK
65 npobiiem.Moxaysb "IIpodunaktika u 1 https://m.edsoo.ru/00ae
0e3omacuocTs" PIIB. 4270
PesepBHbIi ypok. O000IIEHNE U CHCTEMATH3 AU buGnuorexa LIOK
66 pB M B H 1 https://m.edsoo.ru/00ae
3HaHUI
0dOa
PesepBHeIil ypok. O000IIEHNE  CHCTEMATH3AIINAS buGnuorexa LIOK
67 pB YPOK. B H 1 https://m.edsoo.ru/00ad
3HAHUI
b33c
IIpomexyrouHas arrectanus. KoHTponsHas bubmmorexa [IOK
68 P yr HHL p 1 https://m.edsoo.ru/00ad
pabora.
9ch2
OBHIEE KOJIMYECTBO YACOB 110 68

INPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
* Xumus, 8 kmacc/ I'abpuensn O.C., OctpoymoB WU.I"., Craakos C.A., AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBemenune»
* Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «lIpocBenienne»

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
Xumus. 8 ki1.: KontponbHeie 1 npoBepodnbie padoThl kK yueoHuky O. C. I'abpuensna «Xumusl.
8» / 0. C. I'abpuensn, I1. H. bepe3kun, A. A. YurakoBa u jp.
Xumus. 9 ki1.: KouTponbHbie 1 mpoBepouHbie padoTsl K yueOHuky O. C. ['abpuensna «Xumusl.
9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yakosa u ap
abpuensH O. C., Bockoboitaukosa H. I1., SlurykoBa A. B. HacronpHas kHuTra yauTtens. XuMusl.
8 xi1.: Meroauueckoe nocodue.
["abpuensn O. C., Octpoymos U. I'. HactonbHast kHura yuutens. Xumus. 9 ki.:
Metoanueckoe nocodue.
[Ma6puensu O. C., SAmykoBa A. B. Pa6ouas terpans. 8 kii. K yueOnuky O. C. 'abpuensna
«Xumus. 8.»
[Ma6puensu O. C., SAmykoBa A. B. Pa6ouas terpans. 9 ki. K yueOnuky O. C. 'abpuensna
«Xumus. 9»
abpuenss O. C., Smykoa A. B. Terpanp /i 1a00paTOpHbBIX OMBITOB U IPAKTUYECKUX PAOOT.
8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kiaccy
I"abpuensn O. C.. AmykoBa A. B. Tetpaas 1715 1a00paTOPHBIX OINBITOB U MPAKTUYECKUX
pa6ort. 9 k1. K yuebnuky O. C. 'abpuensna «Xumus. 9 kmacey.
[Ma6puensu, O. C. Metoauueckoe nocodue k yueouuky O. C. I'abpuensna «Xumus». 8 kiace /
O. C. I'abpuenss.
["a6puensu, O. C. Metonuueckoe nocodue k yueouuky O. C. 'abpuensna «Xumusi». 9 kimacc /
O. C. I'abpuenss.
["abpuensH, O. C. Metonuueckoe nocodbue Xumus 8-9 kiacc

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://urok.apkpro.ru/

https://uchitel.club/fgos

https://resh.edu.ru/

https://www.yaklass.ru/

http://him.1september.ru Egunas xomtexmus LIOP: [IpenMernas kommekmmst « XUMHsI
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHBIC SKCTICPUMEHTBI:
xumus. Komnekius Poccuiickoro o6meo0pazoBareasHOTO TTopTaa

http://www alhimik.ru Bcepoccuiickast onummnuaza mKoJIEHIKOB TI0 XUMUAU
http://chem.rusolymp.ru Oprannyeckass XuMusi: SIEKTPOHHBIN YICOHHUK IS CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA YIEOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIIEHK: XUMUS

http://www.chemistry.ru JluctannmoHHas OJMMITHA/IA TIO XUMHH: TeJICKOMMYHUKAIIMOHHBIN
00pa3oBaTeNbHBIN TPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry J[uctaHunoHHbIE IBPUCTHYECKHE
OJIMMITHAIBI TI0 XUMHH

http://www eidos.ru/olymp/chemistry 3anHumMaTenbHass XUMHS

http://www 104.webstolica.ru Knaccudukanusi XaMU4eCKuX peakiuii



http://classchem.narod.ru KouTpen — Xumust 1uis Bcex: yueOHO-UH(GOPMAIIMOHHBIN CallT
http://www.physchem.chimfak.rsu.ru Meroanka o0y4eHuss XUMUH: CalT Kadeapbl XUMHUH
HITIY

http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOIOTHYECKOE COOOIIECTBO

http://www. nanometer.ru OHaiiH-ClIpaBOYHUK XUMUYeCKHX 37emMeHToB WebElements
http://webelements.narod.ru [TonynsapHas 6ubIMOTEKa XUMHUYECKUX SJIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yuyeOHbIC U CIIpaBOYHBIC MATEPUAIIBI TI0 XUMUHU
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru CaiitT «BupTyanbHas XUMHYECKas IIIKOJIA
http://maratakm.narod.ru Caitt «Mup XuMHN»

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu
http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopraa ChemPort.Ru
http://www.chemport.ru Xumunueckuii cepsep HimHelp.ru: yuebnsie u cnpaBouHbie
MaTepHaIbl

http://www himhelp.ru Xumus: Marepuansl «Bukuneann» — cBOOOIHOM SHITUKIIONECTIUN
http://ru.wikipedia.org/wiki/Xumus XuMus 17151 BceX: WUTFOCTPUPOBAHHBIC MATEPUAIIBI 10
o01Iei, OpraHMYecKoi 1 HeopraHudeckoi xumuu http://school-sector.relarn.ru/nsm Xumust u
#Ku3Hb — X XI Bek: HAyYHO-TIOMYJISIPHBIN KypHaI

http://www chem.asu.ru/abitur DnekTpoHHass OMOTMOTEKA 10 XUMHUHU ¥ TEXHUKE
http://rushim.ru/books/books.htm DnexTponnas 6ubnroTeKa yueOHBIX MaTEPHATIOB IO XUMHUH
Ha noprane Chemnet

http://www.school2 . kubannet.ru Dunuknoneaus «Ipupona Hayku»: Xumus
http://elementy.ru/chemistry



