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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma Mo XMMHHM Ha ypPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs COCTaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacraBieHHsx B PI'OC 00O, a Taxke Ha OCHOBE (peaepanbHOM paboueii mporpaMMbl
BOCIIMTAHUS U C Y4ETOM KOHIEMIINYU MIPEToIaBaHusl yueOHOTo nmpeaMera « XuMUs» B 00pa30BaTEeIbHBIX
opranusanusax Poccuiickoit denepanumn.

[Iporpamma no xuMuu Ma€T MpeACTaBICHUE O IEIsX, O0IIel cTpaTernu 00ydeHus, BOCIUTAHUS
pa3BUTHs O00yYaroIIMUXCsl CPEICTBAMU Yy4eOHOTO IpeaMeTa, yCTaHaBIMBAaeT 00sA3aTeIbHOE MPEAMETHOE
coJiep)KaHue, IpeycMaTpUBaeT paclpelielieHUe ero 1o KjiaccaM M CTPYKTYpUpOBaHHUE IO pasjesiaM U
T€MaM [pOrpaMMbl MO XHMHH, OIPEIENAECT KOJIMYECTBEHHbIE U KAaYECTBEHHbIE XapaKTEPUCTUKU
COJIep’KaHusl, PEKOMEHIYEMYIO IOCJIEJOBATENbHOCTh M3YUEHUSI XUMUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKU Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH 0O0yuaromuxcs,
OTpeieNsieT BO3MOKHOCTU MpeaMeTa il peainu3alui TpeOoBaHUM K pe3ylnbTaTaM OCBOEHHUSI OCHOBHOM
00pa3zoBaTeIbHOM MPOTPaMMBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3ynpraTaM OO0y4eHHs] XMMHMM Ha YpOBHE LI€Jed W3ydeHHus NpeaMeTa U OCHOBHBIX BHJOB y4eOHO-
MM03HABATEIbHOMN JAEATEIbHOCTH 00y4YaIOUIErocs 0 OCBOEHUIO YU€OHOTO COACpKAHHUS.

3HaHME XMMHMM CIY)KUT OCHOBOM JUIsi (pOopMHpOBaHHMS MHPOBO33PEHUsS OOy4aromlerocs, €ro
MIPE/ICTaBICHU O MaTepUaJbHOM E€AMHCTBE MHUpPA, BaXHYIO POJb WUrpaioT (opMupyeMble XUMHEH
MIPEJICTaBJICHUS] O B3aMMOIIPEBPALICHUSIX SHEPrUUM U OO SBOJIIOIMU BEIIECTB B MPHUPOJAE, O MYyTIX
pelieHus To0anbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — ChIPbEBOM, SHEPreTUUECKOH,
MUIIEBOM U 3KOJIOTHYECKOU O€30MacHOCTH, MPOOIeM 3/1paBOOXpaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliii BO3MOKHOCTEM JUIsl caMOpa3BUTUS U (OPMUPOBAHUS KYIbTYpPbI
JTUYHOCTH, €€ 00mmIel 1 PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHHWE MBIIIJIEHUS M TBOPYECKHX CHOCOOHOCTEH oOy4aroumxces,
HABBIKOB HMX CAMOCTOSITEJIbHOW y4eOHON NeATeNbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEA0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATLHON JesITeIbHOCTH;

3HAKOMUT CO CNEUU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa Ha
€IMHCTBO TMPUPOJBLI M YENOBEKa, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHHUU E€CTECTBEHHO-
Hay4YHOU rpaMOTHOCTU OOy4aIoONInXcs;

croco6cTByeT (hOPMHPOBAHUIO LIEHHOCTHOTO OTHOUIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
MIPHUPOJIe, K YeIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOe 00pa3oBaHUe 00yJaromIUXCs.

JlanHble HampaBieHUs B 00Yy4eHUU XUMHUU 00ECIIeYMBAIOTCS CHEHU(PUKON coAepKaHHs yueOHOTO
npeaMeTa, KOTOPBI SBJISETCS Melaroruuecky alanTUPOBAHHBIM OTPaKCHHEM 0a30BOI HAYKH XUMUU Ha
OTPEICIIEHHOM 3Tale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro oOmIero oO0pa3oBaHUSI OpPUEHTHUPOBAH HA OCBOCHHUE
0Oy4aroUUMUCS CUCTEMbl IEPBOHAYAIBHBIX MOHATUM XHUMHH, OCHOB HEOPraHMYEeCKOW XHMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUuYECKOM XHUMUH.

CrpykTypa coaepxaHusl IPOrpaMMBbI 10 XUMHUH c(HOPMHUpPOBaAHA HA OCHOBE CUCTEMHOTO MOJX0Ja K
e m3yuenuro. CoJiep>KaHue CKIIAJbIBACTCSA U3 CHCTEMBbI MOHATHI O XMMHUYECKOM DJIEMEHTE U BEIIeCTBE
U CHCTEMBbI MOHATHI O XUMHYecKod peakuuud. OOe 3TH CHCTEMbl CTPYKTYpPHO OPraHU30BaHbl IO
MIPUHIIUITY MOCJIEI0BATEILHOTO Pa3BUTHUS 3HAHMI HAa OCHOBE TEOPETHMYECKUX IMPEACTABICHUI Pa3HOTO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHUMHUH;

— Y4YEHHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MpeACTaBIEHUH 00 EKTPOIUTHYECKOM TMCCOIMALINY BEIIECTB B PaCTBOPax.

TeopeTnueckue 3HaHNS pacCCMAaTPUBAIOTCS HA OCHOBE AIMIIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX
(GakTOB, pPa3BUBAIOTCA IIOCIENOBATENIBHO OT OJHOTO YPOBHA K JAPYrOMY, BBINOJIHAS (QYHKIUU
OOBSICHEHUS! ¥ TIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH MPAKTMYECKOrO MPUMEHEHUs U
MIOJIyYEHUS NU3Y4aeMBbIX BEIIECTB.

OcBoeHue MporpaMMsbl 10 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHUECKOM
COCTaBJIAOLIEH HAyYHOW KapTUHBI MUpPaA B JIOTUKE €€ CUCTEMHOM IPUPOJIbl, IIEHHOCTHOTO OTHOIIEHUS K
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Hay4HOMY 3HAHHUIO M METOJAM IIO3HAaHMs B Hayke. l3ydeHHe XMMHHU NPOUCXOOUT C IPUBICYECHUEM
3HaHUH U3 paHee W3YYCHHBIX y4eOHBIX MpeaMeToB: «OKpyxkawooummii Mup», «buonorus. 5—7 kimacce» u
«®Dusuka. 7 Kiacey.

[Ipu wm3yyeHHMH XUMUU TPOMCXOAUT (OPMHUPOBAHME 3HAHMIA OCHOB XHMHUYECKON HAayKH Kak
00J1acCTH COBPEMEHHOTO E€CTECTBO3HAHUS, NMPAKTUYECKON AEATEIIbHOCTH YENIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYyJBTYpBI. 3ajadya y4eOHOTo MpeaMeTa COCTOMT B (POPMHUPOBAHUHU CHUCTEMBI
XUMHYECKUX 3HAHUW — BaXXHEHIIUX (HaKTOB, MOHITHHA, 3aKOHOB M TEOPETHYECKHUX TMOJIOKEHUH,
JOCTYIHBIX OOO0OIIEHU MHUPOBO33PEHUYECKOTO XapakTepa, S3blKa HAayKH, B IMPHOOLIEHUU K HAayYHBIM
METO/IaM IO3HAHUS IpPU M3YYEHUU BEUIECTB M XUMHUYECKHX PEaKIUil, B (OPMUPOBAHUU U PA3BUTUU
[I03HABATEJIbHBIX YMEHUN U UX NIPUMEHEHUHU B y4eOHO-TIO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOMN
JeSITEIbHOCTH, OCBOCHUHU IIPAaBUJI O€3011aCHOr0 0OpaIeHHsI C BELECTBAMU B IIOBCEAHEBHON KU3HU.

[Tpu M3y4eHnn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaKHOE 3HAUCHHE MPUOOpEH
TaKue LENH, Kak:

— (GOpMHUPOBAHHE WHTEIUICKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CamMoO0Opa3oBaHUIO,
COTPYJHHYECTBY, CaMOCTOATEIbLHOMY HIPHUHSITHUIO PEIICHUN, CIIOCOOHOM ajanThpoBaThcs K OBICTPO
MEHSOLUMCS YCIOBHSIM JKU3HH;

— HamnpaBJIEHHOCTh OOy4YeHMs] Ha CHUCTEMAaTH4YeCKOoe MpHOoOIIeHHe oOyyaromuxces K
CaMOCTOSITEJIbHOM MO3HABaTENIbHON JAEATENbHOCTH, HAyYHbIM METOJIaM IO03HaHHUA, (POPMHUPYIOIIUM
MOTHBAIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUU;

— oOecrniedeHHE YCIOBUH, CIOCOOCTBYIOIIUX MPHOOPETEHHIO OOYy4JaAIONMMHCS — OTIBITa
pa3HooOpa3HOM J1eATeNbHOCTH, IMO3HAHUS W CaMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHI[H), UMEIOUINX YHUBEPCAIIbHOE 3HaUCHUE I Pa3IMUHBIX BUOB JIESTEIBHOCTH;

— (opmupoBanue o0mel GyHKITMOHATHPHOW M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCIIC
YMEHHI OOBSCHATh U OLCHHMBATh SBJIEHUS OKPYXAIOIIEro MHpa, HCIOJIb3ysSd 3HAHUS U  OIbIT,
MOJIyYE€HHBIE NPU U3YYECHUH XUMUHU, IPUMEHATh UX MPHU PEHICHUH MPOOJIeM B MOBCEAHEBHOM >KU3HU U
TPYIOBOM JEATENBHOCTH;

— ¢opMupoBaHue y oOydaroUuxcsd TIyMaHUCTUYECKHX OTHOIICHWN, MOHWMAaHUS II€HHOCTH
XMUMHYECKUX 3HAHUHM JJIS1 BBIPAOOTKH KOJIOTMUYECKHU 11€71eco00pa3HOro MoBeaeHHs B ObITY U TPYIOBOM
JEATENBHOCTH B LIEJISIX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXKAIOILIEW PUPOTHON CPENbL;

— pa3BUTHE MOTHUBAIMU K OOYyYEHHIO, CIOCOOHOCTEHl K CaMOKOHTPOJIIO M CAMOBOCHHTAHHUIO Ha
OCHOBE YCBOCHHMs OOIIEUEIOBEUECKUX LIEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIMpPaBJIEHHOCTH JaJIbHEHIIIET0 00ydeHHUs.

OOmiee 4McIO YacoB, OTBEACHHBIX JUISI HM3y4eHUS XHMHUM Ha YPOBHE OCHOBHOTO OOIIEro
obOpasoBanus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kitacce — 68 yacoB
(2 yaca B HenenIO).



COJEP)KAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponp XUMUM B KM3HHM 4Y€JIOBEKAa. XHUMHUS B CHCTEME HayK. Tejla U BEulecTna.
®dusnueckrue CBOMCTBA BEIIECTB. ArperaTHoe COCTOsiHME BemiecTB. [loHsTHE 0 MeTonax Mmo3HaHUs B
xumud. YucTeie BemecTBa u cMecu. CriocoObl pa3ielieHus] CMECEH.

ATOMBI U MOJEKYJIbl. XUMHYECKUE 31eMeHThl. CHMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas (opmyna. BaJeHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH TIOCTOSIHCTBA
coctaBa BemlecTB. OTHOCHTENbHAs aToMHas mMacca. OTHOCUTEIbHAS MOJICKYJsipHas Macca. MaccoBas
JI0JISI XAMUYECKOTO JIEMEHTA B COCIMHCHHH.

KomnuectBo BemiectBa. Monbs. MossipHass macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl M YHCIA
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

dusnueckrue U XUMUYECKHUE SIBICHUA. XUMUYECKask peakius U e€ MpU3HAKU. 3aKOH COXpaHEHUS
Macchl BEIIECTB. XHUMHUUYeCKHe YypaBHeHus. Kiaccudukanus XUMHUUECKHX peakuuil (COequHEHUs,
pasnoKeHus1, 3aMeleHUs, 0OMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYA0M, MpaBuiiaMu paboThI B 1abOpaTOpuu U mpuéMamMu oOpanieHus
¢ 7abopaTOpHBIM OOOpYIOBAaHHEM, U3Y4YEHHE U ONUCaHue (U3MUECKHUX CBOMCTB 00pas3IoB
HEOPraHMYECKNX BEIIECTB, HaOmoAcHUE (U3NUeCKUX (TUIABJICHHE BOCKA, TAasHUE JIbJla, pacTUpaHUe
caxapa B CTyIKe, KWUIIEHWE W KOHJICHCAIUSl BOJBI) M XHMHUYECKHX (TOPEHHE CBEYH, MPOKATMBAHWE
MEIHOM MPOBOJIOKH, B3aUMO/JICHCTBUE Mea ¢ KUCIOTOH) sIBIIEHNH, HAaOII0A€HHE U ONTUCaHKe MPU3HAKOB
MPOTEKAHUST XUMHYECKHX peakuuil (pa3jioxeHHe caxapa, B3aHMMOJCHCTBHE CEPHOM KHUCIOTHI C
xjopusioM Oapus, pasnoxkeHue rugpokcuga meau (II) mpu HarpeBaHuM, B3auMOJEHMCTBHE Kene3a C
pactBopom conu wmeau (II), u3yuenme cmocoOOB pazneneHUss cMecel: ¢ TOMOIIBI0 MAarHuTa,
¢bunbTpOoBaHUE, BHIIAPUBAHKE, TUCTHIUISAIMS, XpoMaTorpadusi, MpoBeIeHNE OUYUCTKU MOBAPEHHOM COJH,
HaOO/IeHNe U ONHUCaHHE Pe3ylIbTaTOB IMPOBEAEHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS
MaccChl, CO3JJaHUE MOJIETICH MOJIEKYI (IIapOCTEPIKHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucimopoa — anemeHT u mpoctoe BeniectBo. Haxoxnenne
KHCIIOpoJia B Tpupoae, (u3nyeckne W XUMHUYECKHE CBOWcTBa (peaknuu TopeHus). OKCHIBI.
[Ipumenenne xucinopoaa. CrnocoObl MOTy4eHHs] KUCIOpoJa B Ja0OpPaTOpUud W MPOMBIIIJICHHOCTH.
KpyrosopoT kucinoposa B npupoje. O30H — ajuIoTponHasi MOAU(PHUKAIUS KUCIOPOIa.

TemoBoit  3(pdexT Xumuyeckoil peakuuu, TEPMOXUMHUYECKUE ypaBHEHUS, 0JK30- U
SHIOTEPMHUUYECKHE peakiuu. TOIINBO: yrojap U MeTaH. 3arpsA3HEHUE BO3/lyXa, YCHJICHHE MAPHUKOBOTO
saddekTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — asnemeHT u mpoctoe BemiecTBo. Haxoxaenue Bojopona B mpupoje, (pusuueckue u
XUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MonyyeHus. KucnoTsl u comnu.

MoutsipHblii 00BEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

Ouznueckue cBoiicTBa BoAbl. Boga kak pactBoputenb. PacTBopbl. HacekilieHHblE U
HEHACBIIIEHHbIE pacTBOPBL. PacTBOpMMOCThH BewlecTB B Boje. MaccoBas J10Jisl BEILECTBA B pacTBOpE.
Xumnueckue cBoMcTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MpUPOJE W B IKU3HU UEJIOBEKA.
KpyroBopoT Bozibl B ipupoje. 3arpsi3HeHrne NpupoaHbIixX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOI.

Knaccudukanuss  Heopranuuyeckux  coenuHeHuit. Oxcuapl.  Kimaccupukanus — OKCHAOB:
coneoOpa3ymomnire (OCHOBHBIE, KHCIOTHBIE, amMQoTepHble) U HeconeoOpasytomue. HomeHkmarypa
oKcUJI0B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okcuaoB.

OcHoBanus. Knaccudukaius ocHOBaHMiA: MIENOYM M HEPACTBOPUMBIE OcHOBaHMs. HomeHkmatypa
ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHUM. [losryueHne ocHOBaHU.

Kucnotsl. Knaccuduxarnus kuciaor. Homenknarypa kuciaor. @u3nyeckue U XMMUYECKUE CBOMCTBA
kucnot. Panx aktuBHoctu metasuioB H. H. bekerosa. [lonmyduenue kucnor.

Comu. Homenknatypa cosieil. @u3nueckre 1 XuMHU4YeCKHe CBOMCTBa colield. [lomyduenue cosnen.

I'eneTnueckas CBsI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COEAMHEHUH.

Xumuueckuii IKCnepumenm:



Ka4eCTBEHHOE OIpE/eICHUEe COJepKaHUs KUCIIOpoJa B BO3AyXe, IOJydeHHe, coOupaHue,
pacro3HaBaHKe U U3yYECHUE CBOWCTB KUCIIOPO/1a, HAOIIOICHNE B3aUMO/ICHCTBHSI BELIECTB C KUCIOPOJIOM
U yCJIOBHS BOHUKHOBEHMS M NMPEKPAICHUs TOpeHus (Ioxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHIOB U
ONMCAaHHE WX CBOICTB, MOJIlydYeHHE, COOMpaHME, DPACIO3HABAHME W H3Y4YEHHE CBOWCTB BOJOpOJA
(ropenue), B3aumojelcTBue Bojgopona ¢ okcuaom Meau  (II)  (BO3MOXKHO — HCHOIB30BaHUE
BUJICOMATEpUAIIOB), HAOMIOZCHHE OOpa3loB BEMIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
0COOEHHOCTEH pacTBOPEHUS BEUIECTB C Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C
ONPEAECNIEHHON MacCOBOM JOJIEM PAacTBOPEHHOIO BEIIECTBA, B3aWMOJCHCTBHE BOJbl C METAJIaMU
(HaTpueM M KajbuueM) (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEpUAlIOB), HCCIEIOBaHUE O0pa3LoB
HEOPraHMYECKUX BELIECTB pa3IMUHBIX KJIaCCOB, HAOIIOJEHHE W3MEHEHHS OKpPAacKh HHIUKATOPOB B
pacTBopax KUCJIOT U LIeJN0oYel, u3ydeHue B3aumojeicTBus okcuna menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIOT C METaJUIaMM, peakUMi HeHTpanus3aluu, MoJIydeHHUE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHME OJJTHOI'O METalla IPYrMM U3 pacTBOPA COJIM, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME
«Baxnenmue Ki1accbl HEOPraHMYECKUX COCTUHEHUIN.

IMepuonuveckuii 3akon u Ilepumoamyeckasi cucrema xuMudeckux »3jementos JI. H.
MenneneeBa. CrpoeHue aToMoB. XuMHYecKasi CBs3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple MOMBITKM KJIACCU(PHUKAUU XUMHUYECKUX 3JieMeHTOB. [loHsATHE O rpynmax CXOJHBIX
AJIEMEHTOB (ILLENOYHbIE M IIEJI0YHO3EMENIbHbIE METaJlIbl, TaJIOT€Hbl, WHEPTHBHIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCHIBI.

[Iepnoanueckuit 3akoH. [lepmoanueckas cucremMa xumuueckux snemeHToB . 1. Menneneesa.
Kopotkonepuoanas u anmuHHoneproHas ¢popMsl [lepuonnyeckoil cucreMbl XUMUUYECKUX 3JI€MEHTOB /.
N. Menneneesa. Ilepuoael u rpynnsl. @U3MUECKUN CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IEPUOJA U
IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. M3otombel. DnexTtpoHsl. CTpoeHME 3IEKTPOHHBIX
000710uek aToMOB mepBbiXx 20 xuMuueckux 3eMeHToB [lepuoamueckoit cucremsl J[. M. Mennaeneena.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTa Mo ero mnojoxxkeHuto B Ilepumommueckoit cucreme J[. U.
Meunneneesa.

3aKOHOMEPHOCTH M3MEHEHMsSI paJuyca AaTOMOB XHMHYECKHX DJJIEMEHTOB, METAJUIMYECKHX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue llepmogmyeckoro 3axkoHa u Ilepumoanyueckoi CHUCTEMBI XMMHUYECKUX JJIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [[. . MeHneneeB — y4€HbIN U rpakJaHUH.

Xumunyeckasi cBsi3b. KoBasieHTHas (MOJIsipHAsE W HEMOJIApHAs) CBSA3b. DJIEKTPOOTPULATEILHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucneHusa. OKHCIUTEIbHO-BOCCTAHOBHUTENbHbIE peakuuu. [Ipomeccsl OKUCIEHHS U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe O00pa3loB BEIIECTB METAJUIOB M HEMETaNIOB, B3aHUMOJCICTBHE TUIPOKCHIA LIUHKA C
pacTBOpaMu KHUCJIOT M IIEJIOYEH, NMPOBEACHUE OIBITOB, WIUIFOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX peaKkiuil (ropeHue, peakiiuy pa3ioKeHHsl, COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanus MexXnpeIMETHBIX CBSI3eM NMPU M3YYEHUHM XUMHUHU B 8 Kilacce OCYLIECTBISIETCS 4epes
UCIIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHATUH, TaK M TOHATUH, SBISIOIIAXCS
CUCTEMHBIMU I OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: HAy4yHBIM (akT, THIOTE3a, TEOpHs, 3aKOH, aHAJU3,
CHHTE3, KJIacCU(UKaLUs, MEePUOJIUYHOCTb, HAOIOJCHNE, SKCIEPUMEHT, MOJAEIMPOBAHUE, HU3MEpPEHHE,
MOJEIIb, SIBJICHHUE.

®dusznka: maTepus, aToM, NIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJINJ, U30TOIbI, PaJINOAKTUBHOCTbD,
MOJIEKyJ1a, SJEKTPUYECKUN 3apsi, BEIIEeCTBO, Telo, 00BEM, arperaTHOe COCTOSHHUE BEIIECTBa, ras,
¢u3nyeckre BeJIMYMHBI, ANHULBI U3MEPEHHsI, KOCMOC, MIaHeThl, 3BE31b1, COoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MuUHepasbl, TOpHbIE HOPOIbI, MOJE3HbIE HCKOIMAeMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHUYECKasl peaKus

Ilepnognueckuit 3axkoH. Ilepmonnueckas cucremMa xumuudeckux snemeHToB . M. Menneneesa.
Crpoenue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB XMMHMUYECKHX 3JIEMEHTOB IEPBBIX TPEX
MEepUOJOB, Kaius, KajdblUs W HX COCJUHEHHUH B COOTBETCTBHHM C TIOJIO)KEHHUEM 3JEMEHTOB B
[Tepuoanueckol cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BelecTBa: BUIbl XUMUUYECKON CBSI3U. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOM CBSI3H.

Krnaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3MYHBIM  KJaccaM HEOPTaHMYECKUX COCAMHEHUM, TEHETUYeCKas CBS3b
HEOPraHMYeCKHX BEIECTB.

Krnaccudukanuss XUMHYECKHX PEAKIUH 1O pPA3IUYHBIM MpU3HAKaM ([0 YHUCIYy W COCTaBY
YYacTBYIOIIMX B PEAKIHUU BEHICCTB, MO TEIUIOBOMY 3((]EKTy, M0 M3MEHECHUIO CTETICHEH OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO YYAaCTHIO KaTalau3aropa). JK30- U SHIOTEPMUUYECKUE
peaKify, TePMOXUMUYECKHE YPABHECHHUS.

[lonsTe o ckopoctu xumuueckol peakuuu. IloHsTue 00 o0OpaTUMbBIX U HeOOpaTUMBIX
XUMHUYECKUX peakiusx. [IoHATHEe O TOMOTEeHHBIX M TeTEepOreHHBIX peakiusax. [loHsTue o karamuse.
[Tonartue o xuMuueckoM paBHOBecHH. DAKTOPHI, BIUSIONIMNE HA CKOPOCTh XUMUYECKOW PEaKIUu W
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMH,  JJEKTPOHHBIM  OajaHC  OKUCIUTENBHO-
BOCCTaHOBHUTEJIBHOUN peakiuu. COCTaBICHUE YPABHEHUI OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN C
HCI0JIb30BAHNEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopus >7AEKTPOMTUYECKON AUCCOMMAINH. DIICKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI, aHMOHEI.
MexaHu3M TUCCOIMAIIMN BEIIECTB C PA3TMYHBIMUA BHIAMH XUMHUYECKO# CBsi3U. CTENeHb AUCCOIMAIINH.
CusnbHbIe U c1a0ble IIEKTPOIUTHI.

Peakuun wnoHHOTO OOMeEHa. YCIOBHS MPOTEKAHUS pEaKIUil HOHHOTO OOMEHa, TOJHbIE H
COKpaIllEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBA KHCJIOT, OCHOBAHMH M COJIEH B CBETE
MPEACTABICHUI 00 AIEKTPOJUTUYECKON aucconrainuu. KauecTBeHHbIe peaknuu Ha WOHBL. [loHsATHE O
TUJPOJIA3E COJIEH.

Xumuueckuil IKCnepumenm:

03HAaKOMJIEHHE C MOJEIIAMHU KPUCTAIMYECKUX PEIIETOK HEOPraHWYECKUX BEUIECTB — METAUIOB U
HeMeTauloB (TpaduTa W ayMasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATPHs), UCCICIOBAHUE 3aBHCUMOCTH
CKOPOCTHM  XMMHUYECKOM peakuMd OT BO3JIEHCTBUS  pa3iIMuHBIX  (AaKTOpOB, HCCIEIOBaHUE
3JEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, MpOLECCa JUCCOUMALMUA KHUCIOT, IIENIoYe U coJen
(BO3MOKHO HCIIOJB30BAaHHE BUAECO MATEpUajOB), MPOBEICHHUE OIBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
MPOTEKAaHUs peakiuii HoHHOro oOMeHa (0Opa3oBaHME OcCajika, BblAEJICHHE ra3a, o0pa3oBaHUE BOJBI),
OTIBITOB, WJUTFOCTPUPYIOIINX MIPUMEPbI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu
pa3ioKeHusi, COCAMHEHHUS), pPACHO3HABaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KaueCTBEHHBIX
peakLMii Ha MOHBI, PEIIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/ibl ¥ UX COeAUHEHUS

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB, XapaKTEpHbIE CTENEHU
okucinenusa. CTpoeHue U (Gu3NUECKrue CBOMCTBA MPOCTHIX BEIIECTB — FaJIOT€HOB. XUMUYECKHE CBOMCTBA
Ha TMpuUMepe XJopa (B3aUMOJEHCTBHE C MeETaUIaMH, HEMeTalUlaMH, Iejo4yamu). XJIOPOBOJOPOJ.
ConsiHasg  KUCJIOTa, XUMHUYECKHE CBOMCTBA, IOJy4eHUE, MpuUMeHeHue. JlelictBue xjopa u
XJIOPOBOJIOPO/Ia HA OpraHU3M uesloBeKa. BaxkHelne XJI0puabl U UX HaX0XKIEHHUE B IIPUPO/IE.

O6mas xapaktepuctuka >neMeHToB VIA-Tpymmbel. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHue W (U3MUYECKHE CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOAA U CEPBHI.
AnnoTpornHbele MOAM(UKAIIMK KUCIOpOJa M cepbl. XHUMHUECKHe CcBoHcTBa cepbl. CepoBoaopof,
CTpoeHHue, (QHu3MYecKhe M XUMHUYeckhe cBoiicTBa. OKCHUIBI cepbl KaK MPEICTaBUTENN KHUCIOTHBIX
okcuoB. CepHasi KuCIOTa, (PU3MYECKUE U XUMUYECKHe CBOMCTBa (0OIIMe Kak MpeacTaBUTENs Kiacca
KUCTIOT M crenupuyeckue). XUMUYECKUE PEeaklud, JeKallle B OCHOBE MPOMBIIUIEHHOTO CHocoba
MoJy4eHus: cepHoil kucnoTel. [Ipumenenue cepHoil kuciaoTel. ConM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakius Ha cynbdar-noH. HaxoxaeHue cepbl U e€ COeAMHEHUN B MpUpoe. XUMUYECKOE 3arpsi3HEHHE
OKpYIKAroIlel Cpelbl COCIUHCHHUSIMU Cepbl (KHCIOTHBIC JOXJHU, 3arpsA3HEHHE BO3JyXa M BOJOEMOB),
CHOCOOBI €ro Mpe0TBPAIICHHUS.



OOmiast xapakTepucTHKa 31eMeHTOB VA-rpymmnbel. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
CTETIEHU OKHUCJICHHUS. A30T, paclpoCTpaHEHHE B NpuUpoae, (U3UYECKUE M XHUMHUYECKHE CBOMCTBA.
KpyroBopoT a3ora B mpupone. AMMHUAK, ero (U3NYecKHe W XMMUYECKHE CBOICTBA, TOJIyuYeHHE WU
npuMenenne. Coiau aMMOHUS, UX (pU3MYECKHe M XUMHUYECKUE CBOMCTBa, nmpuMeHeHHne. KauecTBeHHas
peaknys Ha MOHBI aMMOHHMS. A30THAs KHUCIOTa, e€ MojydeHue, GU3NYecKue U XUMHUYECKHE CBOMCTBA
(o0mue Kak MpencTaBHTENs Kilacca KUCIOT M crnenuduueckue). Vcrnoib30BaHHEe HUTPATOB M COJIEH
aMMOHHUSI B KaueCTBE MMHEpPAIbHBIX yH0OpeHuil. XWMHUYECKOe 3arps3sHEHHE OKpYXKAroIed Cpeabl
COCIMHEHUSIMH a30Ta (KHUCIOTHBIE JOKIH, 3arps3HEHUE BO3JyXa, MOYBBI M BOJ0EMOB). Docdop,
aymotponHble Moaudukanmu Gocdopa, Pusndeckne u xumuueckue coricta. Okeun docdopa (V) u
docdopHas kuciora, puUMUecKkHe U XUMUYCCKUE CBOMCTBa, moydeHue. Vcnosb3oBanue ¢gochatos B
Ka4eCcTBE MUHEPAIBHBIX YIOOPECHUH.

Oo6mas xapakrepuctuka 3meMeHTOB [VA-rpymmbel. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTETIEHH OKHUCIICHUSA. YTIIEpOJA, QUIOTPONHbIE MOAM(DUKAMU, paCIpPOCTpaHEHHE B TMPUPOJE,
¢usznueckue M xumuueckue cpoictBa. Ancop6uus. Kpyrosopor yriepoma B mpupone. Oxkcuibl
yriaepona, ux (pu3nyYecKre W XUMHUYECKHE CBOWCTBA, NEHCTBHE HA KUBBIE OPraHU3MBI, MOJyYCHHE U
MIPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEeMBI, CBA3aHHBIE C OKCUIOM yriiepoaa (IV), runoresa rimodanbsHOTO
MOTEIUICHUST KIMMaTa, NapHUKOBBIM A3PQekT. YroipHas KHCIOTa UM €€ COJHM, WX (QHU3UYECKUE U
XAMUYECKHE CBOWCTBA, IOJNydeHHWE M TpUMEHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHEI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TOHATHS 00 OPraHWYECKHUX BEIIECTBAX KaK O COENMHEHMSAX yriiepoaa (MeTaH,
9TaH, OTWJICH, aleTW/IeH, OJSTaHOJN, TIMIEPUH, YKCyCcHas Kuciota). [IpupomHble HCTOYHUKH
YTI€BOAOPOJIOB (YroJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX HepepaboTKu (OEH3UH), UX POJb B OBITY
Y IPOMBITIIIEHHOCTH. [IoHsATHE 0 OMOJIOTHYECKH BaYKHBIX BEIIECTBAX: KUpaX, OCIKaX, YIIIeBOAAX — H UX
POJIH B KU3HM YelloBeKa. MarepruaabHOe €TUHCTBO OPTraHMYECKHX M HEOPTaHUIECKUX COCTMHEHUH.

Kpemunii, ero ¢usndeckne M XMMUYECKHE CBOWCTBA, MOydeHHE W TpuMeHeHue. CoeanHeHUs
KpemMHusi B mnpupoje. OOmue mnpexacraBieHuss o6 okxcuae kpemHus (IV) m xpemHHeBON KucioTe.
CunukaTel, UX HCIOJb30BaHUE B ObITY, B IPOMBIIIJIEHHOCTH. BakHellne cTpouTenbHble MaTepHabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. [IpoGmembr 0€30MacHOTO  WCHOJIB30BAHUSA
CTPOUTENIbHBIX MaTEPUaJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckuil IKcnepumenm:

u3ydyeHue oOpa3loB HEOPraHMYECKUX BEUIECTB, CBOICTB COJISHOM KHCIOTBHI, IPOBEICHHE
KAueCTBEHHBIX pEaKUMi Ha XJIOPUA-HOHBI U HAOIMIOJEHHE TMPU3HAKOB HX TMPOTEKAHHS, OIBITHI,
oTpaxaromue QU3NYECKHe W XUMHUYECKHE CBOMCTBA TallOTEHOB U HMX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BAHME BHJAEOMATEpUAIOB), O3HAKOMJIEHME C OO0pa3lamMu XJOpuIOoB (TaJloreHHUIOB),
03HaKOMJIEHHE C 00pa3lamMu cepbl U €€ COeIMHEHUIMH (BO3MOKHO HCIOJIb30BaHUE BHIEOMATEPUATIOB),
HaOIo/IeHNe mpoliecca OOYTrJIMBaHUs caxapa IMoJ JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHON KUCIOTHI,
M3Y4YeHHE XMMHUYECKHX CBOMCTB pa30aBJICHHOI CEpHON KUCIOTHI, MPOBEJICHHE KAUeCTBEHHOMN peaKinu
Ha cynb(aT-uoH U HaONIOIeHNE MPU3HAKa e€ MPOTEeKAHUs, O3HAKOMIICHUE ¢ (PU3NYECKUMHU CBONCTBAMHU
a3zoTa, pocdopa 1 UX coeTuHEHUI (BO3MOMXKHO HUCIIOJIb30BAHUE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX
u ¢pocdopHbIX ynoOpeHHi, moaydeHue, coOupaHue, pacrno3HaBaHUE U H3yUCHHE CBONCTB aMMHUAKa,
MIPOBEJICHUE KAaYeCTBEHHBIX peaKkUUil Ha MOH aMMOHHUS U (ochaT-MOH U M3YYEHHE TMPUZHAKOB HX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHILEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXKHO
WCI0JIb30BAaHME BHJICOMATEPUANIOB), U3yUEHHE MOJIENEH KPHUCTAUNIMYECKUX PeHIEToK anMasa, rpadura,
¢bymiepeHa, 03HAKOMIICHHE C TIPOLECCOM aACOPOLIUU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIIEM
U yCTPOMCTBOM IMpPOTHBOTA3a, TMOJy4YeHHE, coOMpaHHe, pacHO3HABAaHHE M H3YyYCHHE CBOWCTB
YTJIEKHUCIIOTO ra3a, MpOBEJCHME KauyeCTBEHHBIX Peaklui Ha KapOOHAT M CUIIMKAT-UOHBI M U3y4YECHHE
MIPU3HAKOB UX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIYKIHUEH CHUIMKATHOM NPOMBIIUIEHHOCTH, pelIeHHe
HKCIEPUMEHTANIbHBIX 33734 10 TeMe «BaxxHel1e HeMeTauIbl U UX COSANHEHHSD.

MeTaJlIbl M UX COEAMHEHHSA

OOmiast XxapakTepuCTHKa XUMHUYECKUX 3JEMEHTOB — METAJUIOB HAa OCHOBAHUU HUX MOJIOXKEHHS B
Ilepuoanyeckoit cucreme xumudeckux snemenToB J[. Y. MenzaeneeBa u crpoenust aromoB. CtpoeHue
MeTaJuloB. MeTtanuyeckasi CBA3b M METaNIMUecKasl KpUCTaIMUecKasl peméTka. DIeKTPOXUMHUUECKUI
psaa HampsbkeHM MertamioB. Pu3nMueckue W XMMHUYECKHe CBOiicTBa MeramioB. OOmme crocoObl
NoJiydeHus: MeTajuioB. [IoHsATHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CrutaBsl (cTalib, UyryH, JIOPATIOMUHMNA, OPOH3a) M UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.



[Ileroynsle MeTaybl: nosoxeHue B Ilepuoanueckoil cucreMe XUMHUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpO€HUE UX aTOMOB, HaX0KJIeHUE B Ipupoje. PU3ndeckue 1 XuMUUECKHe CBOMcTBa (Ha
npuMepe HaTpus U Kanus). OKCUAbI M TUAPOKCUBI HATpUs U Kanus. [IpruMeHeHue meaoyHbIX METAIIOB
U UX COCIMHECHUM.

[IlenoyHO3eMenbHBIE METAJIBI MarHMd WM KajabUui: I0J0KeHHe B Ilepuonnueckoill cucreme
xumuueckux anemeHtoB JI. M. MengeneeBa, CTpoeHHE HX AaTOMOB, HAXOXKJICHHE B IMPHUPOIE.
duznyeckue U XMMUYECKHE CBOMCTBA MarHus W Kanbllus. BakHewine coequHeHHUS Kaiablus (OKCHJI,
TUAPOKCHU, coin). KECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.

AmoMuHMiL: nonoxxeHue B Ilepuoanueckoi cucreme xumuueckux sneMeHToB 1. M. Menneneesa,
CTpOEHHE aToMa, HaxoxjaeHue B mnpupoae. Dusuyeckue M XUMHUYECKUE CBOWCTBA aAIIOMMHUSA.
AmoTepHBIC CBOWCTBA OKCHJIA U THIPOKCHIA ATIOMUHUS.

Kenezo: nosoxenne B [lepuoanueckoit cucremMe xumuyeckux anemeHtoB J[. M. Menaeneesa,
CTpOEHHE aTOMa, HaxOoXKJeHHe B npupoie. dusnueckue M XUMHYECKHE CBOWCTBaA skene3a. OKCUIbL,
ruapokcuabl u conu xenesa (I1) u xxenesa (III), ux cocras, cBoiicTBa 1 NOTydEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00OpasllaMH METalIOB U CIUIaBOB, MX (PM3MYECKHMMH CBOMCTBaMM, HU3Yy4YEHHUE
pe3ynbTaTOB KOPPO3WU METAIOB (BO3MOXHO MCIOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOEHHOCTEM
B3aUMO/ICHCTBUS OKCHJA KaJlbLUg M HaTpUs C BOAOW (BO3MOYKHO HCIOJIb30BAaHUE BMJIEOMATEPUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOpPEHUs Keje3a B KHUCIopojae (BO3MOKHO
HCI0JIb30BAHNE BUIEOMATEPUANIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAaKIMi HAa MOHBI: MarHus,
KaJIbIIMsl, ATFOMUHUSA, IMHKA, skene3a (I1) u xenesa (I11), meau (II), HabmroeHre u onrMcanue MpoOIECCOB
OKpalllMBaHUsl IUIAMEHHM HMOHAaMU HATpus, Kauusd W Kajblus (BO3MOXXHO HCIIOJIb30BAaHHE
BHJIEOMATEPHUANIOB), HCCiel0BaHNEe aM(OTEPHBIX CBOMCTB T'MPOKCUIA aFOMUHHUS U THAPOKCUAA IIUHKA,
pelIeHre SKCIEpUMEHTaIbHbBIX 3a/1a4 10 TeMe «BaxxHeilire MeTaibl U X COeTMHEHUS.

XuMHS M OKPYKAIOLIAS cpeaa

BemectBa u MaTepuansl B IOBCEIHEBHOM KM3HU uenoBeka. be3onacHoe MCHoab30BaHUE BEIIECTB
U XUMHUYECKUX peakiuil B ObITy. [lepBast moMolis Ipu XMMHUYECKUX 0XKOTaX U OTPABICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYyXawlled cpefsl (mpenenbHas AOMYCTUMAas KOHIIEHTpAIus
Bemects, naiee — [1/IK). Pons xumMun B permeHun 3K0JI0THYECKUX TPOOIeM.

Xumuueckuit IKCnepumenm:

n3ydeHue 00pasroB MaTepUaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIC MaTEPHAJIBI).

Mestcnpeomemmnnie ceasu

Peanu3anus MexXnpeIMETHBIX CBSI3eM NMPU M3YYEHHHM XUMHUHU B 9 Kilacce OCYIIECTBISIETCS 4epes
UCIOJIb30BAHME KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IOHATUH, TaKk M TOHATUN, SBISIOIIUXCS
CUCTEMHBIMU I OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE TMOHATHUS: HAy4yHBIM (hakT, TUIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KiacCuUKalus, MepUOJIUIHOCTh, HAOIIOJCHHE, IKCIEPUMEHT, MOJCIUPOBaHUE, U3MEpPEHUE,
MOJEeNb, SIBJICHHE, TapHUKOBBIHN 3(D(PeKT, TEXHOIOTHsI, MaTepPHAIIBI.

®du3nka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI, PaAMOAKTUBHOCTD,
MOJIEKYNa, OJJIEKTPUYECKUI 3apsii, MPOBOJAHHUKH, IOJYIIPOBOJHUKH, IUIICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNO, OO0BEM, arperaTHOe€ COCTOSHHE BEIEeCTBa, ra3, pacTBOp, PacTBOPUMOCTD,
KpUCTAJIJIMYECKas pemérka, CIUIaBbl, (PU3WYECKHE BEIMYUHBI, €AMHUIIBI U3MEPEHHs, KOCMUYECKOE
MIPOCTPAHCTBO, IIaHETHI, 3BE3/1bl, COHIIE.

buonorus: ¢Qortocunrtes, npixanume, Ouochepa, -dKOCHCTEMa, MHHEpAIbHbIE yIOOpeHHs,
MHUKPO3JIEMEHThI, MAKPO3JIEMEHTBI, IMTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MuUHepasbl, TOpHbIE HOPOIbI, MOJE3HbIE HCKOIMAeMBbIe,
TOIJIMBO, BOJIHBIE pECYpCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBI IO XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIBTAThl OCBOCHUS IPOTrPAMMBI OCHOBHOTO O0IEro 00Opa3oBaHMs JOCTUTAIOTCS B
Xone OOydeHHs] XUMHH B €JUHCTBE y4eOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBHH C
TPaJMLIMOHHBIMU POCCUNUCKUMHU COLMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMHU,
NPUHATHIMU B OOIIECTBE MpaBUJIaMH M HOPMaMM T[OBEJIEHUS U CIIOCOOCTBYIOT IIpoLEccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3AIMH 00YYaIOIIUXCS.

JIMYHOCTHBIE pe3yabTaThl OTPa)KalOT T'OTOBHOCTh OOYYaIOLIUMXCS PYKOBOJCTBOBATHCSI CUCTEMOM
MTO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI U pacIIMpPEHUE OIbITA ACATEILHOCTU HA €€ OCHOBE, B TOM YHUCIIE
B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, MCTOPUYECKOMY M HaydyHOMY
HACJIEIUIO, TOHUMAaHUS 3HAYEHUSI XUMUYECKON HayKU B )KM3HU COBPEMEHHOTO 00IECTBa, CIOCOOHOCTH
BIIAJIETh JOCTOBEPHOM UHpOpManuell O NEepeaoBBIX JOCTHKEHHMSIX M OTKPBITUSIX MHPOBOH H
OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHUS:

MIPEJICTaBICHHS O COLMAIbHBIX HOPMAaxX M MpaBUIaX MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJE3HON, Yy4eOHOMCCIIeI0BaTENbCKOM,
TBOPUYECKON M JPYIMX BHUJAX JESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOM JESTENbHOCTU
IpU  BBIMIOJIHEHUN Y4YEOHBIX, IO3HABATEIbHBIX 3314, BBINOJHEHUH XHMHUYECKHUX SKCIIEPHUMEHTOB,
CO3JaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B IpOliecce ITOU
y4eOHOM NI TEeNIbHOCTH, TOTOBHOCTH OLIEHUMBATh CBOE MOBEJIEHUE M IOCTYNKH CBOMX TOBapuLIEH ¢
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKUE IPEICTABICHHUS O BEIIECTBE M XMMHYECKOM PEaKIHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTABISIOLINE OCHOBY JJISl IOHUMAaHMs CYIIIHOCTH HAyYHOU
KapTUHBl MHpa, MPEACTaBIeHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOIbI, B3aUMOCBA3SIX
YeJ0BeKa ¢ MPUPOIHOU CPENIOH, O pOJIM XMMHUHU B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

[I03HaBaTEIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJY4YEHNUE HOBBIX 3HaHUN N0 XMMUHU, HEOOXOJUMBbIE
Ui OOBSACHEHMs HaOJMIOAAEMBbIX HPOLECCOB U SBICHWM, IO3HABATENbHOM, HMH(OPMAIMOHHON U
YUTATENILCKOM KyJbTYpbl, B TOM YHCJIE HaBBIKOB CaMOCTOSATENILHOW paboOThl ¢ y4eOHBIMU TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEJICTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHif;

UHTEpeC K OOydYyeHMIO M TI03HAaHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH M CIOCOOHOCTH K
caM0o00Opa30BaHUIO, NPOEKTHONM U UCCIENOBATENbCKON JESATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHS 00y4eHMsI B JaJIbHEHILIEM;

4) ¢opMHpOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHME LIEHHOCTH YXWU3HU, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3JI0pOBbII 00pa3 >KM3HU, OCO3HAHUE MOCIEJACTBUN U HENPUATUE BPEIAHBIX NPUBBIUEK (YHOTpeOsIeHUs
aJIKOTOJIs, HAPKOTUKOB, KypeHHs), HEOOXOOUMOCTH COOJIIOJEHHUsS TNpaBuil O€30HacCHOCTH IpHU
oOpalleHny ¢ XUMUYECKHMMHU BEIIECTBAaMH B OBITY M pealIbHON KU3HHU;

5) Tpy/Z10BOT0 BOCIIUTAHUS:

MHTEpeC K MPAaKTUYECKOMY M3yUeHUIO podeccuil u Tpyaa pa3IudyHOro poja, yBaKeHUe K TpyLy U
pe3ysbpTaTaM TPYIAOBOW JEATEIBHOCTH, B TOM YMCJIE HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAHUM IO
XMMUH, OCO3HAHHBIH BBIOOP WHAMBHUIYAJIILHOM TpPaeKTOPUHU MPOJOKEHUS 00pa3oBaHUs C YUETOM
JMYHOCTHBIX HHTEPECOB M CHOCOOHOCTM K XUMHHM, OOILIECTBEHHBIX HHTEPECOB U MNOTpPEeOHOCTEH,
yCHEIHON Npo(ecCHOHANBHON JeSITeIbHOCTH W PAa3BUTHUS HEOOXOJMMBIX YMEHMH, TOTOBHOCTh
aZlanTHPOBAaThCs B MPO(eCcCHOHANBHOM cpene;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKHU IIesIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHMKY JKM3HU Ha 3eMJjie, OCHOBE
e€ CylIecTBOBaHUS, MOHUMAaHUE LEHHOCTU 37I0POBOr0 M 0e30macHOro obOpas3a >KU3HU, OTBETCTBEHHOE
OTHOILIIEHHE K COOCTBEHHOMY (HU3NUYECKOMY M IICUXMYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTH



COONIIOJICHUs TIpaBHJ OE30IacHOTO TOBEAEHUS NMpH paboTe C BEUISCTBAMH, a TAKKE B CUTYalMsX,
YIpOXKarOLUX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHMS, MOJydaeMble NMPH H3YyYCHWH XUMHH, s peIleHus 3ajad,
CBSA3aHHBIX C OKPYXKaIOLIEH IPUPOJHOU CpPEIOW, AJIA IOBBIIICHUS YPOBHS DKOJIOIMYECKON KYJIbTYPBI,
OCO3HAHMA TJIO0ATBHOTO XapakTepa HSKOJOTUYECKUX MPOoOJIeM M MyTed HMX pPEUIeHHS IOCPEICTBOM
METOJIOB XMMHH, IKOJIOIMYECKOTO MBIIUICHHs, YMEHUS PYKOBOJCTBOBATHCS MM B II03HABATEIIBHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe wMerampeaMeETHBIX pe3yJIbTaTOB BBIACHSAIOT 3HAuUMbE Ui (popMUpOBaHMUS
MHUPOBO33pEHUS OOLICHAYYHbIE TIOHATHA (3aKOH, TEOPHs, IPUHLIMI, TUTIOTE3a, (paKT, cucrema, mporecc,
SKCHEPUMEHT U JAPYroe.), KOTOPbIE HCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpEeaMETaxX M
MO3BOJISIOT HA OCHOBE 3HAHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIIOCTHONW HAYYHOH
KapTUHE MHpa, W YyHUBEpCAJbHbIE Yy4yeOHble JAEWCTBUS (IIO3HABATENIbHbIE, KOMMYHHKATHUBHBIE,
pEerynaTUBHBIE), KOTOpble oOecneynBaroT (HOPMHUPOBAHHE TOTOBHOCTHM K CaMOCTOSTEIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU 1A TENbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcalbHbIE YueOHbIE 1eliCTBUSA

ba3oBrble 1ornyeckue 1eCTBHUSA:

YMEHHUs MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBINUIEHUS IPU OCBOCHUM 3HAHMI: pPACKpPHIBATH
CMBICTT XUMUYECKUX MOHATHH (BBLACNATh UX XapaKTepHbIe NMPHU3HAKU, YCTaHABJIMBAaTh B3aUMOCBS3b C
JIPYTMMHU TIOHATUSIMHU), HCIOJIb30BaTh MOHATUS JUIsl OOBSICHEHHS] OTIENIbHBIX (AKTOB M SIBJICHHI,
BBIOMpPATh OCHOBAHMS M KPUTEPUU JUTSl KJIACCU(PUKALIMU XUMUYECKUX BEIIECTB U XUMUYECKUX peaKiui,
YCTaHaBIMBATh MPUUYMHHO-CJIEJACTBEHHBIE CBSI3U MEX]Y OOBEKTaMHU H3YYEHHUS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 AaHAJIOTHH), JIe1aTh BHIBOJIbI U 3aKIIOUEHUS;

yMEHHE NPUMEHATh B IIpolLlecce€ TMO3HAHUS NOHATHUS (TMPEAMETHbIE W METaNpeAMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, UCHOJIb3yeMble B XHMHH, MPeoOpa3oBbIBaTh IIUPOKO
IPUMEHSEMbIE B XHMUU MOJEIbHBIE MPEJCTABICHUS — XUMUYECKUH 3HaK (CUMBOJ DJIEMEHTA),
XuMuyeckas (opMmyia U ypaBHEHHE XUMHUYECKOH peakUMM — MpPU PELIeHUH ydyeOHO-TI03HABATEIbHBIX
3a1a4, ¢ y4€TOM DTHX MOJENBHBIX IPEACTAaBICHUNM BBIABIATD M XAPAaKTEPU30BAaTh CYIECTBEHHBIC
IIPU3HAKY H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U XMMHYECKUX PEAKLUH, BBIABIATH OOIIME
3aKOHOMEPHOCTH, IPUYMHHO-CICICTBCHHBIE CBA3M M IPOTHBOPEYMsS B H3Y4aeMBIX IpoLeccax H
SBJICHUSX.

Bba3soBble nccienoBarebcKue 1eHCTBUA:

YMEHHME HCIIOJIB30BATh MTOCTABJICHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA IMO3HAHMS, a TaKXKE B
KayecTBE OCHOBBbI /1 (OPMHMPOBAHUS THIIOTE3bl IO IPOBEPKE IPABUIBHOCTU BBICKA3bIBAEMBIX
CY)KJICHUH;

IpuoOpeTeHUe OmblTa [0 [JAHUPOBAHUIO, OpraHU3alMd M IMPOBEJCHUI0 YUYEHHUYECKUX
JKCIIEPUMEHTOB, YMEHME HaOJI0JaTh 3a XOJOM IIpoLecca, CaMOCTOATENBHO IPOTHO3UPOBATH €ro
pe3yibTar, (opMyaMpoBaTh O000OLIEHHS M BBIBOABI IO pe3ylbTaTaM MPOBEIEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIISAITh OTYET O MPOJAETIaHHOM padoTe.

PaGora ¢ undopmanmeii:

yMeHHUE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIMIO Pa3IMUHBIX BUIOB U (GopM
IPEJCTaBICHUS, TIOJIY4aeMyI0 U3 pa3HbIX UCTOYHUKOB (HAy4HO-IOMYJISIpHAs JIUTEpaTypa XMMHUUYECKOTO
coJiepKaHus, CIIpaBOYHbIE 110cOOUs, pecypchl HTepHeTa), KpUTUYECKU OLIEHUBATh MPOTUBOPEUHUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

yYMEHHE MPHUMEHATh pa3jIMyHble METOIbl M 3alpochl NpU IMOUCKe M 0TOOpe HH(pOpMalUU U
COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOIMMBIX IJIsi BBIMOJHEHUS Y4EOHbIX M IIO3HABATENbHBIX 337134
ONpENeNEHHOTO THMA, NPUOOpETEeHHE OmbiTa B OONACTH MCIOJB30BaHUA HH(POPMALUOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTMM, OBJAJEHUE KyJbTypOH aKTHBHOTO WCIIOJIb30BAaHUS pa3IUYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeACTaBIeHUs HHPOPMaLUKN U
WUTIOCTPUPOBATh pellaeMble 3a/aud HECIOKHBIMU CXeMaMH, JuarpaMMmMamH, APYTMMH (dopMaMu
rpaduKu 1 UX KOMOMHALUAMY;

YMEHHE HCIOJB30BaTh M AaHAIM3MPOBATh B Ipolecce Yy4eOHOW U MCCIEOBaTENIbCKOM
JEeATeNbHOCTH MH(OPMAIMIO O BIMSHUU HPOMBIIIJICHHOCTH, CEJIbCKOTO XO35ICTBa M TPaHCHOPTa Ha
COCTOSIHME OKPYKAIOIIEH IIPUPOIHON CPEMIBI.

10



KoMmyHnKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUS:

yYMEHHS 3a7aBaTh BOMPOCH (B XOJe auanora W (WJIM) AUCKYCCUHU) TIO CYIIECTBY OOCYXIaeMOi
TEMBI, (POPMYIUPOBATH CBOU MPEIOKECHHUS OTHOCUTEIIHHO BBIMIOTHCHUS TIPEIOKEHHON 3a1a4K;

YMEHUSI TPEJICTABIATh IOJIYYCHHBIE pPE3YyJIbTaThl MO3HABATEIBHOM IESATEIBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIMI0 PE3yJbTAaTOB BBHIMOJHEHUS XHMHUUYECKOTO HKCIIEPUMEHTA
(JtabopaTopHOTO OTBITa, JAOOPATOPHON pPabOTHI MO WCCICIOBAHWIO CBOWCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

YMEHHSI Y4eOHOrO COTPYIHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM IIO3HABaTEJIbHOH U
HCCIIEIOBATENILCKOM JICATENILHOCTH NPU PEIICHHH BO3HUKAIOUIMX MpoOJeM Ha OCHOBE yuéra oOmmx
WHTEPECOB M COTJIACOBAHUS TMO3UIMH (0OCYXKICHHS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOPJMHAIIMS COBMECTHBIX JCUCTBUM, OINpPEICIICHUE KPUTEPHEB MO OIICHKE KaueCTBa BBIMOJIHECHHOM
paboTHI 1 apyTHe).

PeryasiTuBHbIe yHUBepPcAIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpEAesaTh LU JESITeNbHOCTH, IUIAHUPOBATh, OCYILLECTBIIATH,
KOHTPOJIMPOBATh M TMPH HEOOXOIMMOCTH KOPPEKTUPOBATh CBOKO JESATEIHHOCTH, BHIOMpATh Hamboiee
s dexTuBHBIEC CTIOCOOBI pelIeHNsT y4eOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIBHO COCTABIISATh UITH
KOPPEKTUPOBATh MPEUI0KEHHBIN AITOPUTM JCUCTBUM NPU BBINOJHEHNUH 3aJaHUN C Y4ETOM IMOITY4CHUS
HOBBIX 3HAaHMK 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OIICHHUBATH COOTBETCTBHE
MIOJIyUEHHOTO pe3yJbTaTa 3asBICHHOW IeJIM, YMEHHE HCI0JIb30BaTh M aHAIM3UPOBAaTh KOHTEKCTHI,
npeiaraéMble B yCIIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe nmpenMeTHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTEIBHOTO COAEPKAHUSI, YCTAHOBJICHHOTO
TaHHOU (enepabHON pabouel MporpaMMoOil, BBIICTSIOT: OCBOCHHBIC 00YJArOITUMUCS HAYYHBIC 3HAHUS,
YMEHUS M CMOcoObl JeHCTBUM, crnenuduueckue s TpeAMETHOW oOyacth «XUMHUS», BUIBI
NeSITEIbHOCTH TI0 MOJIy4YE€HHIO0 HOBOTO 3HaHMs, €T0 MHTEPIPETaluy, TPeoOpa30BaHUIO U PUMEHEHHIO B
Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYaIIHSX.

K koHiy o0ydenus B 8 kjacce rpeiMeTHble pe3ysbTaThl HA 0a30BOM YpOBHE JOJDKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

. pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX IOHATHWA: aTOM, MOJIEKYJla, XUMHUYECKHUU
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U HEOJHOPOAHAS), BaJICHTHOCTbD,
OTHOCHUTENIbHAsE aTOMHas M MOJIEKYJSpHash Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JIOJIsl XUMHUYECKOT0 3JIEMEHTa B COCTMHEHHUH, MOJISIPHBII 00BEM, OKCHJI, KUCIIOTa, OCHOBaHHUE,
COJIb, DJIEKTPOOTPULIATEIBHOCTD, CTENICHb OKUCICHUS, XUMUYECKasl peaklys, KIacCUPUKAIUs pPeaKIIUii:
peaKiuu COEAMHEHHUS, PEaKUUU pa3JoXKEHHUsS, pPeaklUu 3aMelleHHs, peakuud oOMeHa, 3K30- U
SHAOTEPMHUUYECKUE pEeaKUWHu, TersioBoM 3(hdeKkT peakiuu, SApOo aroma, JIEKTPOHHBIN CcJlIOW aroma,
aTOMHas OpOHUTallb, paJlyC aToMa, XUMHUYecKas CBs3b, MOJSPHAs U HEMOJsIpHAs KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBasi A0Js BellecTBa (IPOLEHTHAs KOHIEHTpalus) B
pacTtBope;

. WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUA U NPUMEHSTh 3TU MOHATHU S
IIPY ONMCAHUM BEIIECTB U UX MIPEBPAICHUI;

. WCIO0JIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY ISl COCTaBJICHHsI (JOPMYN BEIIECTB U YpPaBHEHHIA
XUMUYECKUX PEAKIUI;

. OTIPEJIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb OKUCIICHHUS
JJIEMEHTOB B OHHApHBIX COEAMHEHHUAX, MPHUHAUIKHOCTh BELIECTB K ONpeAeIEHHOMY KIaccy
coenuHeHU 1o ¢dopMynaaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHAas M HMOHHAs) B HEOPTaHUYECKHX
COC/IMHEHUSIX;

. packpeiBath cmbica Ilepuogumueckoro 3axona J[. M. MenpaeneeBa: aeMOHCTpUPOBAaTh
MMOHMMAaHHUE TEPUOJANYECKON 3aBUCHUMOCTU CBOMCTB XMMHMUECKHX 3JIEMEHTOB OT HMX IOJIOKEHUS B
[lepuoanueckoil cucteme, 3aKOHOB COXPAHEHHMS MAcChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHAa ABOTapo;

. OTIHMCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy [leproaudeckoii cucTeMbl XUMUYECKUX
JIIEMEHTOB: pa3MuaTh MOHATUS «rJIaBHas moArpynmna (A-rpynma)» u «mobouHas moarpynmna (b-
TpyIa)», Majible U OOJBIINE TEePUOJbI, COOTHOCUTh 0003HAYECHHUS, KOTOPHIE WUMEIOTCS B TaOmHIle
«Ilepuognueckass cucrema xumuueckux osnmemeHtoB JI. WM. MengeneeBay ¢  4YHUCIOBBIMHU
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XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsj sijpa, oOliee 4YHucio
3JIEKTPOHOB U paclpeesieHUE UX 0 AIEKTPOHHBIM CIIOSIM);

J KJIaccu(UIUPOBAaTh XUMHUYECKUE DIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKUE
peaknuu (TI0 YUCITy U COCTaBy yYacTBYIOIIMX B PEaKIIMH BELIECTB, 10 TEIJI0BOMY 3 deKry);

. XapaKTepHU30BaTh (OMUCHIBATH) OOLIME XUMUUYECKHE CBOMCTBA BEILIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXK/IAs OMNMCAHME IPUMEPAMU MOJIEKYJISPHBIX YpPaBHEHUH COOTBETCTBYIOLUIUX XUMHUYECKHX
peaKuuii;

J IIPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALIEHUH B PA3JIMYHBIX YCIOBUSIX;

J BBIYMCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO JIOJIO
XMMHMUYECKOTO JIEMEHTa N0 (opMyJie COEIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE, MPOBOIUTH
pacuéTel 110 ypaBHEHUIO XUMUYECKOM peaklnu;

J MPUMEHATh OCHOBHBIE OIEpalM MBICIUTENBbHON JESITEIbHOCTH — aHaJlW3 M CUHTES3,
CpaBHEHME, 0000IeHHe, CHCTEMaTU3allMI0, KIACCU(HUKAIUIO, BBISIBICHHE NPUYMHHO-CIIEICTBEHHBIX
CBS3€M — Ui M3y4eHHUs] CBOWCTB BEIIECTB M XMUMHUYECKUX PEaKIUil, eCTECTBEHHO-HAYYHBbIE METO/IbI
MO3HAHUS — Ha0JII0JIeHUE, U3MEPEHNE, MOJICIINPOBAHNE, IKCIIEPUMEHT (peanbHbIN U MBICIIEHHBIH);

. cleoBaTh ~ MpaBUjaM  MOJb30BAaHUS  XMMUYECKOW  MoCyaod U J1a0OpaTOpHBIM
0o0opy/noBaHUEM, a TAaK)Ke MpaBUJIaM OOpaleHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUUSMHU 1O
BBINIOJIHEHUIO JITA0OPATOPHBIX XHMHUYECKUX OIBITOB IO IMOJIYYEHUIO M COOMpPaHMIO Ta3000pa3HbIX
BEILIECTB (BOJOPOAAa M KHUCIOPOJAA), MPUTOTOBICHHIO PACTBOPOB C ONPENECIEHHON MaccoBOM Aoiei
PacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh U NMPOBOAUTH XUMHUUYECKUE SKCIIEPUMEHTHI TI0 PACTIO3HABAHUIO
pacTBOpPOB WIeNI0Yel M KUCJIOT C MOMOIIBIO MHAMKATOPOB (JakMyc, (eHoN(TanenH, METUIOPaHK U
IPYTHe).

K xonmy oO0ydyeHus B 9 kjacce mpeMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

®  pacKpheIBaThb CMBICI OCHOBHBIX XHUMHYECKHX TOHSATHUN: XMMHUYECKUN OJEMEHT, aToM,
MOJIEKYJa, MOH, KaTHOH, aHHMOH, TIIPOCTOE BELIECTBO, CIJIOKHOE BEIIECTBO, BaJEHTHOCTb,
AIIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHUYECKas peaklus, XUMHUYEcKasl CBS3b, TEIUIOBOM
abdexT  peaknuu, MOIb, MOJSIPHBIA  O00BEM, PacTBOpP,  AJNEKTPOJUTHI,  HEDJIEKTPOJUTHI,
AIIEKTPOJIUTUYECKAs AUCCOLMAIIMS, PEaKIMd HOHHOTO OOMeHa, KaTajau3aTop, XMMUYECKOEe paBHOBECHE,
oOpatuMble M HeoOpaTHMbIE pEaKLWU, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUU, OKUCIUTENb,
BOCCTaHOBUTEJIb, OKHCIEHHE W BOCCTAHOBJIEHUE, A/UIOTPONHUs, amM(POTEPHOCTb, XUMHUYECKas CBS3b
(KoBajieHTHAsi, MOHHAs, METAJUIMYecKas), KpUCTAJUIMYecKash pelérka, KOppo3us METAJIOB, CILIABBI,
CKOPOCTh XUMUYECKOW peakiuu, npeaenabHo gomycrumast konuentpauus [1/1K Bemiectsa;

J WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHATUN M MPUMEHSTH 3TH MOHATHS
[P OMMCAHUH BELECTB M UX MPEBPAIICHUI;

J WCIO0JIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJieHHsI (OPMYN BEIIECTB U YpPaBHEHHIA
XUMHYECKUX PEaKLIU;

. OTIPEJIEeNATh BAJICHTHOCTh M CTENEHb OKHCICHHUS XUMHYECKUX DJIEMEHTOB B COCTUHEHHSIX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMPEAeIEHHOMY KIIACCy COSIUHEHHH 1o dopmyram,
BUJI XMMHUYECKON CBSA3M (KOBaJICHTHAasl, MOHHAs, METAJUIMYeCKas) B HEOPraHMYEeCKUX COCIWHEHUSX,
3aps]] MOHA TO XUMHUYECKOH Qopmyne, XapakTep cpelbl B BOJHBIX PACTBOPaX HEOPraHUYECKUX
COEIMHEHUH, TUTT KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO BEIlIeCTBA;

e  packpeiBaTh cmbica [lepuoguueckoro 3akona JI. M. MenneneeBa U JEMOHCTPUPOBATh €rO
MMOHMMAaHKE: OMUCHIBATh U XapaKTepu30BaTh TabanuHyo Gpopmy [lepruoanyeckoil ccTeMbl XUMUYECKUX
9JIEMEHTOB: pa3UyaTh MOHATHUSA «IJaBHas mnoarpynna (A-rpymnma)» u «mnobouyHas noxarpynna (b-
rpyImmna)», Majble 1 OOJIbIINe MePHOIbl, COOTHOCUTh 0003HAUEHHMSI, KOTOPbIE UMEIOTCS B IEPUOINIECKOM
TabJIMIIe, C YUCIOBBIMU XaPaKTEPUCTUKAMU CTPOEHHSI ATOMOB XUMHUUYECKUX JIEMEHTOB (COCTaB U 3apsi
aapa, oOIiee YMCIOo 3JIEKTPOHOB M PAcHpelesieHHe HUX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH oOIIMe
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB JIEMEHTOB M MX COCJUHEHMM B IIpElenax MallbIX MEPHOJIOB U
[JIaBHBIX NOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

e KJaccU(UIMPOBATh XUMHYECKHUE OHIEMEHTHI, HEOPraHMYECKHUE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YMCIIy M COCTaBy YYacCTBYIOIIMX B PEAKLMHU BELIECTB, MO TEIJIOBOMY 3PQEKTy, Mo

M3MEHEHHIO CTENIeHEeH OKUCIICHUSI XUMUUECKUX DJIEMEHTOB);
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® XapakTepu30BaTh (OMHUCHIBATH) O0IIKE U crienUu(pUUECKIEe XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEILECTB, MOATBEP)KIAsl ONUCAHUE NPUMEPAMU MOJIEKYJIIPHBIX M MOHHBIX YpaBHEHMI
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMIA;

® COCTaBJISITb YPaBHEHUS 3JIEKTPOJIMTUYECKOM AMCCOLMALMM KHUCIOT, ILIENOYEed M COJIEH,
MOJIHBIE W COKpalléHHBIC YPaBHEHUS pEaKUMid HOHHOTO OOMEHa, YpaBHEHHs peakuui,
MOATBEPXKIAIOLIUX CYLIECTBOBAHUE TI'E€HETHUYECKONW CBS3M MEXJAy BELIECTBAMHU Pa3JIMUHbIX
KJIACCOB;

® pacKpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUMH  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKLUii;

® [IPOTHO3UPOBATH CBOWCTBAa BELIECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTH
MIPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUN B PA3IMYHBIX YCIOBHUSX;

® BBIYUCIIATH OTHOCUTEIbHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIIO
XMUMHMUYECKOTO 3JIEMEHTa O (QOopMyle COEAMHEHHs, MacCOBYIO [OJIIO BEILECTBA B pacTBOpE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOMN peaKkuu;

e coOmoaTh MpaBUiIa MOJIb30BAHMS XUMUYECKOUN MOCy 101 1 1a00paTopHbIM 000pYyI0BaHUEM,
a TaKKe MpaBuja OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMH IO BBIIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX ONBITOB MO MOJIYYEHHIO M COOMpPaHHIO Tra3000pa3HbIX BELIECTB
(aMMMaKa M yriaekucioro rasa);

® T[POBOJUTH pEAKIMH, NOJATBEP)KIAIOIIME KAueCTBEHHBIH COCTAaB pa3jMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpPUI-, OpOMHUI-, MOIWMI-, KapOoHat-, ¢ocdar-, CHUIHKaT-,
cynbdaT-, THIAPOKCUI-HOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX PaCTBOpPaX HEOPraHMUECKUX BEIIECTB;

® T[PUMEHSATh OCHOBHBIE OINEpalMl MBICIUTENBHON JESATEIbHOCTH — aHalu3 W CHUHTE3,
CpaBHEHME, 0000IeHNe, CUCTEMAaTU3AalluI0, BBISBJICHHE MPUYMHHO-CIEICTBEHHBIX CBA3EH — IS
M3YYEHHUs CBOMCTB BEIIECTB M XUMUYECKHX PEAKIIHI, eCTECTBEHHO-HAyYHbIE METO/Ibl TO3HAHUS —
HaONIOZCHUE, W3MEPEeHHE, MOJCIUPOBAHUE, OKCIIEPUMEHT (peaNbHBIA W  MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

Ne

KoandecTBO 9acoB

DJIeKTpOHHbIe (LN (POBbIE)

HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbI KoHTpobH IlpakTHyec
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
ble padoThI KHe padoThl
Pa3nea 1. [lepBoHayaibHble XUHMHYECKHE TIOHATHS
XuMus — BakHast 00JIaCTb €CTECTBO3HAHUS U
1.1 N 5 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
MPAKTUIECKON JCSITEILHOCTH YEeIIOBEKA
1.2 BemecTBa 1 XuMu4eckue peakuuu 15 1 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 20
Paspnen 2. BaxHeiiume npeacTaBuTe/ M HEOPraHMYeCKUX BeLeCTB
2.1 Boznyx. Kucnopon. Ilonsatue 06 okcunax 6 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
2.2 Bonopona.ITonstie o KUCIOTax U COMAX 8 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTne 06 ocHOBaHUSAX 5 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.4 OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHECHUM 11 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
Htoro 1o paszeny 30

Pasznen 3. llepuoauyeckuii 3axkoH u [lepuoguveckasi cuCT

emMa xuMu4deckux 3jeMeHToB Jl. . MenneneeBa. CTtpoeHue aromoB. XMMUYECKAsl CBSA3b.

I1 i I1
3.1 CPHOLITECIAN SAKOH H ICPHOMHCCRai cHETeMa 7 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢
xuMmuyeckux snemeHToB J1. . Meneneena.
X .0 -
3.2 HIMHTHCCRAT CBASE. LIKHCTHTEIRHO 8 1 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIMHI
Hroro no pazneny 15 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 4 5
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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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KITIACC

KoaudecTBO 4acoB

Ne DJIeKTpOHHBIE (LN (PPOBbBIE)
HaumeHnoBaHue pa3/ejioB U TeM NPOrPaMMBbI Konrpoabnsie | IlpakTnuec
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI KHe padoThbl
Pa3nes 1. BemecTBo U XuMH4yeckune peakuun
I1 0 i
11 OBTOPCHHE H JIIYOICHUE SHARHM OCHOBHBIX 5 1 Bu6miorexa [JOK https://m.edsoo.ru/7f41a636
paszesnoB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 . P 4 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
peaxiuit
9 . X
1.3 JICKTPOJIMTIHCCKAA IMCCOUHATITL. AMMHIHCCIHIE 8 1 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
pEaKIuy B pacTBOpax
Hroro no pazneny 17
Pasznea 2. HemeTasibl M UX COeAMHEHUS
OO0111ast XapaKTepUCTHKA ec 3JIEMEHTO
2.1 T XapaKTCPHCTHKA XHMIHCECKIX STEMEHTOB 4 1 bu6moreka LIOK https://m.edsoo.ru/7f41a636
VI A-rpynmsl. ["anorens
OO0111ast XapaKTepUCTHKA ec 3JIEMEHTO
2.2 Hast XapaKtep THK_, XUMHACCIIX SJCMEHTOR 6 bu6moreka LIOK https://m.edsoo.ru/7f41a636
VIA-rpynmsl. Cepa u €€ coequHEHUS
06 e e eMe
2.3 TS XAPAKTCPHCTHIIA XHMIHCCKIX STCMEHTOB 7 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
VA-rpynisl. A30T, Gocdhop U UX COeTUHEHUS
OO0m1ast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB
2.4 IVA-rpynnel. Yriuepoa v KpeMHUR U UX 8 1 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
COEIUHEHUS
Hroro mmo paszneny 25
Pazgen 3. Meraaabl M HX COeIMHEHUA
3.1 OO01111e cBOIICTBA METAIIJIOB 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
3.2 BaxxHenIne MeTaJUIbI U UX COSTUHEHUS 16 1 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
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Hroro no pazneny 20
Paznen 4. Xumus n okpysamomas cpeaa

4.1 BemecTBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmnoreka LIOK https://m.edsoo.ru/7f41a636
Hroro mo paznmeny 3
PesepBHOE Bpems 3 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
DJIEeKTPOHHbIE
e Tema ypoka Bcero Jara HHppoEkie
n/n o0pa3oBaTejibHbIE
4yacosB H3y4eHUust
pecypchbl
IIpeamer xumuu. Pojib XUMUU B KU3HU YEJIOBEKA 02.09.2023 bubmmorera [JOK
1 Tp 8 ' ' 1 https://m. edsoo.ru/ff0d
eJla ¥ BeIIecTBa 210c
bubmmoreka [{OK
2 [TonsiTHE O METOAAX TIO3HAHMS B XUMUH 1 05.09.2023 https://m.edsoo.ru/ffod
227e
[IpaxTueckas padota Ne 1 «IIpaBuia paboTsl B bubnuorexa [JOK
3 naboparopuu U IpuéMBI oOparieHus ¢ Jaboparopusm | 1 05.09.2023 https://m.edsoo.ru/ffod
000pyI0BaHUEM 23dc
Yuctele BemecTBa U cMecH. CriocoObl pa3esieHus bubmorera [JOK
4 B ' 1 12.09.2023 https://m.edsoo.ru/ffod
cMecei
26ca
. bu6moreka [IOK
02 «P
5 [IpakTnueckas padorta Ne 2 « va3)1eneH1/Ie cmeceii (Ha 1 12.09.2023 htos://m.edsoo.ru/ff0d
MIpUMEpE OYUCTKH IMOBAPEHHOHN COJIN)» 29c8
bu6mmoreka [IOK
6 ATOMBI U MOJICKYJIBI 1 19.09.2023 https://m.edsoo.ru/ff0d
2a6c¢
XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) bubmorexa IOK
7 ’ 1 19.09.2023 https://m.edsoo.ru/ff0d
XUMUYECKUX JIEMEHTOB
2be8
bu6mmoreka [JOK
8 [IpocThie U CI0XKHBIC BEIIECTBA 1 26.09.2023 https://m.edsoo.ru/ff0d
2a6c¢
bubnuoreka [JOK
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 26.09.2023 https://m.edsoo.ru/ff0d
2d50
3aKOH TMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUYECCKAsI bubnuoreka [IOK
10 ¢dopmyna. BaleHTHOCT aTOMOB XUMHUYECKUX 1 03.10.2023 https://m.edsoo.ru/ff0d
3JIEMEHTOB 2eae
OTtHocurenbHast arToMHast Macca. OTHOCUTENbHAS bubmotera [JOK
11 ' 1 03.10.2023 | https://m.edsoo.ru/ffod
MOJIEKYJISIpHAsi Macca
323c
MaccoBast 10J1s1 XUMHUYECKOTO dJIEMEHTA B bubmmorexa [JOK
12 ! 1 10.10.2023 | https://m.edsoo.ru/ffod
COEIMHEHUU
350c
13 KonunuecTtBo BemiectBa. Mosib. Mosisipaas Mmacca 1 10.10.2023 bu6mmoreka [JOK
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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
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/ff0d
5230

duznueckue U XUMHUYECKUE IBJIEHUA. XUMHUYECKaAsS

bu6mmoreka [{OK

14 17.10.2023 https://m.edsoo.ru/ff0d
peaxius 37fa
[Tpu3HaKkK U YCIOBUS MPOTEKAHUS XUMHUECKUX bubmorera [JOK
15 prsHati iy P 17.10.2023 | https:/m.edsoo.ru/ffod
peaxiuit 316
3aK0H COXpaHCHHS MACChI BEIIECTB. XUMUYCCKHE bubmorera [JOK
16 P HHECTE: 24.10.2023 | https://m.edsoo.ru/ffod
ypaBHCHUS 3bs8
Berurcnenus KoJimaecTBa, MacChl BEMIECTBA 110 bubmorexa HOK
17 ’ . 24.10.2023 https://m.edsoo.ru/ffod
YpaBHEHHSIM XUMHUYCCKHX PEaKITHit =708
Knaccudukanus xuMuyeckux peakiuui (CoequHeHNs bubmmorera [JOK
18 P ’ 31.10.2023 | https://m.edsoo.ru/ffod
pasnoKeHus1, 3aMeIeHUsI, 0OMEHa) 334
bu6moreka [IOK
19 OO0o0O0IIeHre ¥ cucTeMaTH3alHs 3HAaHUH 31.10.2023 https://m.edsoo.ru/ffod
40c4
bu6moreka [IOK
K 6ota Nel B
20 OIUTPOILHE pADOTE 22 1O TeMe «(Bemectna 1 07.11.2023 https://m.edsoo.ru/ff0d
XUMUYECKHAE PEAKIIUN 4290
Bos — cmecs razoB. CocraB Bo3nyxa. Kucnopon bubmorexa [IOK
21 A% ] yxa. P 07.11.2023 | https://m.edsoo.ru/ffod
— DIIEMEHT U TMpOocToe BemecTBo. O30H 4480
du3nuecKue U XMMUYECKHAE CBOWCTBA KUCIOPOIa bubmorexa OK
22 P 14.11.2023 https://m.edsoo.ru/ff0d
(peakiuu okucaeHus, roperue). [lonstre 06 okcumax 4614
CrniocoObI moTyueHHst KHCI0poa B 1abopaTopuu U bubmmorera [JOK
23 i P patop 14.11.2023 https://m.edsoo.ru/ff0d
npomsiuieHHOCTH. [IpuMeHeHne kuciopoia 4972
TennoBoit 3 GeKT XUMUUECKOH PEaKIIUH, IIOHSITHE O bubanoreka IIOK
24 TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U 21.11.2023 https://m.edsoo.ru/ff0d
SHIOTEPMHUCCKUX PEAKITUAX 4790
Tomnuso (HedTh, Yroab U MeTaH). 3arps3HeHue bubmorexa LOK
25 > Yt P 21.11.2023 | https://m.edsoo.ru/ff0d
BO3/IyXa, CIIOCOOBI €ro MPeI0TBPAICHHS Acda
bubmmoreka [JOK
03 I1
26 [Tpaktuyeckas pabora Ne 3 o Teme « OJ'IEI‘{CHI/IG u 98.11.2023 https://m.edsoo.ru/fod
coOupaHHe KHCIOpO/ia, U3yYeHHE er0 CBOHCTBY 4262
Bonopon — aneMeHT u mpocToe BEIIecTBO bubmorexa HOK
27 HOPOZ P ' 28.11.2023 | https://m.edsoo.ru/ff0d
Haxoxnenue B mpupoie
4dd0
28 Du3nyecKue U XMMUYECKHE CBOMCTBA BOJIOPOAA. 05.12.2023 bubnuorexa [IOK
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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
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https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4dd0

[Ipumenenue Boopoaa

https://m.edsoo.ru/ff0d
4dd0

bu6mmoreka [{OK

29 [TonsiTHE O KUCIOTAX U COJISAX 05.12.2023 https://m.edsoo.ru/ffod
50d2
bu6mmoreka [IOK
30 CriocoOsI MmoTydeHust BOAOPO/ia B JTA0OpaTOpUH 12.12.2023 https://m.edsoo.ru/ffod
4dd0
31 [Ipaktudeckas padora Ne 4 o teme ((HOin‘IeHI/Ie u 12 12,2023 Et?rfsj?;;f;:gg}:md
coOupanue BOAOPOJIa, U3YICHUE €r0 CBOMCTBY 4542
bubmmoreka [{OK
32 MomnsipHbIii 006EM Ta30B. 3aKOH ABOTAIPO 19.12.2023 https://m.edsoo.ru/ff0d
542e
Beruncnenust 00bEMa, KOJMYECTBA BEIIECTBA rasa Mo bubmiorexa HOK
33 ’ . 19.12.2023 | https:/m.edsoo.ru/ffod
€r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY 5540
Berarcnenus 006EMOB ra30B 10 YpaBHEHUIO PEAKITUN bubmiorexa HOK
34 i . 26.12.2023 https://m.edsoo.ru/ffod
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHUH ra30B 5708
bu6moreka [IOK
35 du3nuecKkue U XMMUYECKHAE CBOWCTBA BOBI 26.12.2023 https://m.edsoo.ru/ff0d
587a
bu6mmoreka [IOK
36 CocraB ocHoBauui. [ToHsATHE 00 MHIUKATOPAX 09.01.2024 https://m.edsoo.ru/ff0d
592
Bopa xak pactBoputens. HacblllieHHbIE U bubmuoreka [JOK
37 HEHACBIIIEHHBIC PACTBOPBI. MaccoBas 701 BEIecTBa 09.01.2024 https://m.edsoo.ru/ff0d
B pacTBOpE 5b40
[Ipaktuueckas padota Ne 5 o reme «IIpuroroBneHue bubnuoreka [IOK
38 PacTBOPOB C ONPEICIIEHHON MacCOBOM J0Jei 16.01.2024 https://m.edsoo.ru/ff0d
PacTBOPEHHOTO BEIIECTBA» Seba
bubmuoreka [JOK
0 02 K )
39 Korrrportehas pabota Ne2 1o reme «Kic1opoa 16.01.2024 https://m.edsoo.ru/ff0d
Bomopoa. Bona»
6342
bubnuoreka [JOK
40 Oxcuppl: cocTaB, Kinaccu(uKaius, HOMEHKIATypa 23.01.2024 https://m.edsoo.ru/ff0d
664e
[TonyueHnue 1 XuMHUYECKHE CBOMCTBA KUCIOTHBIX bubmorexa HOK
41 yd ’ 23.01.2024 https://m.edsoo.ru/ffod
OCHOBHBIX U aM(OTEPHBIX OKCUJIOB
664e
bubmmoreka [JOK
42 OcHoBaHus: COCTaB, KIaccU(UKAILINSI, HOMEHKIIATypa 30.01.2024 https://m.edsoo.ru/ff0d
67ca
43 [Tonyuenue u XuMu4ecKre CBOMCTBA OCHOBAHUI 30.01.2024 bubnuorexa [IOK
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
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/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
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
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

https://m.edsoo.ru/ff0d
67ca

bu6mmoreka [{OK

44 Kucnotsl: cocras, kinaccudukarys, HOMEHKIATypa 06.02.2024 https://m.edsoo.ru/ffod
fee2
bu6mmoreka [IOK
45 [Tomy4yeHne 1 XUMHYECKHE CBOMCTBA KUCIIOT 06.02.2024 https://m.edsoo.ru/ff0d
fee2
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmorexa TIOK
46 ped ’ }ip ’ 13.02.2024 https://m.edsoo.ru/00a
MOJTyYEHUS, XAMUYECKUE CBOMCTBA
do474
[IpaxTueckas padota Ne 6. Pemenue bubnuorexa [JOK
47 AKCMIEPUMEHTAIBHBIX 33724 110 TeMe «OCHOBHBIC 13.02.2024 https://m.eds00.ru/00a
KJIACChI HEOPTraHWYECKUX COCTUHECHHI dob7c
I'eneTnyeckas CBSA3b MEXKAY KlaccaMu bubmorexa HOK
48 Y . 20.02.2024 https://m.edsoo.ru/00a
HEOPraHWMYECKHUX COCTMHCHHIMA
d9a50
bu6moreka [IOK
49 O06o00mmeHne 1 cucTeMaTru3alus 3HaHAN 20.02.2024 https://m.edsoo.ru/00a
d9ch2
bu6moreka [IOK
K 6oTa Ne3 "O
50 OIUTPOILHE pADOTE 122 1O TEME \ffOBHHe 27.02.2024 https://m.edsoo.ru/00a
KJIaCChl HEOPTaHUYECKUX COCTMHCHHUN
d9ela
[lepBbIe MOTIBITKH KIACCH(PHUKAIINNA XUMUIECKUX bubmorexa IOK
51 P i 27.02.2024 https://m.edsoo.ru/00a
areMeHTOB. [IoHsATHE O TpyIaxX CXOHBIX 3JIEMEHTOB doffa
[Tepuonanueckuii 3akoH u [lepuoandeckas cucrema bubmorera [IOK
52 proa proA 05.03.2024 https://m.edsoo.ru/00a
xuMudeckux saeMmeHToB 1. Y. Menaeneena
da52c
bu6mmoreka [JOK
53 [Tepro1bI, TPYIIIBI, TOATPYIIIIBI 05.03.2024 https://m.edsoo.ru/00a
da52c
bubnuoreka [JOK
54 Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tombl 12.03.2024 https://m.edso0.ru/00a
da342
CrtpoeHue JIeKTPOHHBIX 000I0YEK aTOMOB bubnunoreka [JOK
55 aneMmenToB Ilepuoanueckoit cucremsr J1. U. 12.03.2024 https://m.edsoo.ru/00a
MeneneeBa da6bc
XapakTepUCTHUKa XMMHYECKOTO JIEMEHTA I10 €ro bubmmorexa LIOK
56 nonoxkenuto B [lepuonuueckoii cucreme /1. 1. 19.03.2024 https://m.edsoo.ru/00a
MeneneeBa da824
3nauenue [lepuoanueckoro 3akoHa JUIsl pa3BUTHS bubamnoreka IIOK
57 Hayku U npakTuku. [[. 1. MenneneeB — yuéHblil, 19.03.2024 https://m.edsoo.ru/00a

neaaror U rpaxxiaHuH

da96e
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

58

DIEeKTPOOTPUIIATEILHOCTH ATOMOB XUMUYECKUX
3JIEMEHTOB

26.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00a
daab8

59

HMonnas xumMmnueckas cBsA3b

26.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dac34

60

Koanentaas MoJIsIpHasd XUMHUYCCKas CBA3b

09.04.2024

bu6mmoreka [{OK
https://m.edsoo.ru/00a
daab8

61

Koanentaas HCIOJISIpHAad XUMHUYCCKas CBA3b

09.04.2024

bu6mmoreka [{OK
https://m.edsoo.ru/00a
daab9

62

CreneHp OKUCIEHUS

16.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/00a
dae28

63

OKHCIUTEITIFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuun

16.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/00a
db076

64

OKHUCIUTEIN U BOCCTAHOBUTEIU

23.04.2024

bu6moreka [IOK
https://m.edsoo.ru/00a
db076

65

Kontponbras padota Ne4 o reme «CtpoeHue aToma.

XHUMHYECKas CBA3L)

23.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db486

66

O0001IeHne U cucTeMaTU3alus 3HAHUH

30.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O00011eHre U cucTeMaTU3alus 3HAHUN

30.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00a
d9ch?2

68

O0001IeHrEe U cCUCTEMATU3ALNS 3HAHUN

14.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

DJIEeKTPOHHbIE
Ne Tema ypoka Mara uudposeie
n/n Bcero U3y4YeHHUS o0pa3oBaTe/bHbIC
pecypcsl
. bu6mmoreka [{OK
[Tepuonnueckuii 3akoH. [leprnoanueckas cucrema
1 1 https://m.edsoo.ru/00ad
xumudeckux 3nemerToB [1. . MengeneeBa 02.09.2023 b59e
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUCCKUX bubmorexa HOK
2 ) 1 06.09.2023 | https://m.edsoo.ru/00ad
AJIEMEHTOB TIEPBBIX TPEX TIEPUOIOB b6h6
Krnaccudukarus 1 HOMEHKIIATypa HEOPTaHUISCKUX bubmorexa HOK
3 1 06.09.2023 | https://m.edsoo.ru/00ad
BEILIECTB
b7e2
BuJibl XUMUYECKOW CBS3HM U THUITBI KPUCTAIUTHYCCKUAX bubmiorexa HOK
4 i 1 13.09.2023 | https://m.edsoo.ru/00ad
pemeTox
bac6
Kontponbras padota Nel o teme «I[loBTopenue u
5 yriyOJieHne 3HAaHWW OCHOBHBIX Pa3fesioB Kypca 8 1 13.09.2023
KJ1accay
Knaccudukanus XuMuueckux peakiui 1mo bubmorexa [IOK
6 1 20.09.2023 | https://m.edsoo.ru/00ad
Pa3IMYHbBIM MpPU3HAKAM
bch0
[Tonsatne o ckopocTy xXuMu4eckoil peakuuu. [lonsrue bubmorexa [TOK
7 P P ' 1 20.09.2023 | https://m.edsoo.ru/00ad
0 TOMOT'€HHBIX U T€TePOreHHBIX pPEaKIUsix beoa
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI, bubnuoreka [JOK
8 BIIMSIONIME HA CKOPOCTh XHMHUYCCKOM PEeaKIuy U 1 27.09.2023 | https://m.edsoo.ru/00ad
MOJIOKEHHE XUMHUYECKOTO PaBHOBECHS c28c
bu6mmoreka [JOK
9 OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH 1 27.09.2023 | https://m.edsoo.ru/00ad
cade
Teopus snexrponuTrueckoit nuccounanuu. CuiabHbIE bubmotera [JOK
10 ' 1 04.10.2023 | https://m.edsoo.ru/00ad
U CJ1a0bI€ ANEKTPOJIUTHI
cd68
bu6mmoreka [JOK
11 HonHble ypaBHEHHUS peakLuit 1 04.10.2023 | https://m.edsoo.ru/00ad
d448
XUMUYECKHE CBOWCTBA KUCIOT U OCHOBAHHI B CBETE bubnunoreka [JOK
12 MPEJCTAaBICHUN 00 HIEKTPOIUTHUECKOM 1 11.10.2023 | https://m.edsoo.ru/00ad
JUCCOLMALUU d5d8
13 XUMHUYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUI 1 11.10.2023 bubnmnoreka [JOK

00 SHCKTPOJII/ITI/I‘-ICCKOI\/II JUCCoMann

https://m.edsoo.ru/00ad
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

d8h2

bub6mmoreka [IOK

14 [TonsiTue o ruapoU3e cose 18.10.2023 | https://m.edsoo.ru/00ad
dod4
bu6mmoreka [IOK
15 O0001IIcHHE U CHCTeMAaTH3aIUs 3HAHUN 18.10.2023 | https://m.edsoo.ru/00ad
dd12
bub6mmoreka [IOK
[IpaxTueckas padora Ne 1. «Pemienue
16 p P 25.10.2023 | https://m.edsoo.ru/00ad
AKCIEPUMEHTATBHBIX 331249
dbfa
KonTponsnas padora Ne2 no teme bubnuorexa [JOK
17 «INEKTPOIUTHYECKAS TUCCOIHAIUSL. XUMUICCKUEC 25.10.2023 | https://m.edsoo.ru/00ad
pEaKUUH B PaCTBOPAX» decO
OO011as XapakTepUCTUKA FAJION€HOB. XUMUYECKHE bubmorexa HOK
18 N 08.11.2023 | https://m.edsoo.ru/00ad
CBOWCTBa Ha IIPUMeEpPE XJI0pa
dfe2
Xnopoojiopoa. CostHast KUCIIOTa, XUMUYECKUE bubmorera [JOK
19 b 08.11.2023 | https://m.edsoo.ru/00ad
CBOWCTBa, MOJIydeHUE, IIPUMEHEHUE
el04
bu6moreka [IOK
[Ipaktuueckas padota Ne 2 o teme «llomydaenne
20 P . p . i 15.11.2023 | https://m.edsoo.ru/00ad
COJISTHOM KHCIIOTBI, H3y9ICHHE €€ CBOMCTBY
€348
Brraucienus o ypaBHEHUSIM XUMHUECKUX PEAKIUi bubmorera [IOK
21 ’ 15.11.2023 | https://m.edsoo.ru/00ad
€CITM OJTMH U3 PEarcHTOB JIaH B U30BITKE
e488
bu6mmoreka [IOK
22 OO0mas xapakTepucTuka 1eMeHTOB VIA-rpymmsl 22.11.2023 | https://m.edsoo.ru/00ad
e64a
AmorponHbie MoAUUKaMK cepbl. HaxoxaeHue bu6mmoreka [JOK
23 Cephl U €€ COCTMHEHU B MpUpoe. XUMUYCCKUE 22.11.2023 | https://m.edsoo.ru/00ad
CBOICTBa cephl ebda
CepoBosiopo, CTpoeHHe, (PU3NUECKUe U XUMUYECKUE bubmorexa [TOK
24 p“ POZL, 1P ’ 29.11.2023 | https://m.edsoo.ru/00ad
CBOWCTBA
€802
Oxcuppl cepbl. CepHas KUCIOTa, GU3HUECKUE U bubmorexa [TOK
25 ppL. up ’ 29.11.2023 | https://m.edsoo.ru/00ad
XUMUYECKHUE CBOMCTBA, IPUMECHEHHE
€a28
XUMUYECKUE pPeaKlnu, JIeXKaII1e B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCcO0a MOTy4eHus: CEpHON bubmorexa [TOK
26 . 06.12.2023 | https://m.edsoo.ru/00ad
KUCTOTHI. XMMHUYECKOE 3arps3HEHNE OKPYKatolen oc8a
Cpelbl COETMHEHUSIMHU CEPhI
Brrurcnenue MaccoBoi 10J1M BBIXO/AA MTPOYKTa bubmotera [JOK
27 POAYE 06.12.2023 |  https://m.edsoo.ru/00ad

peaxiuu

ec8a
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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
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OOm1ast XxapakTepUCTHUKA JIEMEHTOB V A-TpyIIIIbI.

bu6mmoreka [{OK

28 A30T, pactipocTpaHeHHEe B IpUpoae, PU3NUECKUE U 13.12.2023 | https://m.edsoo.ru/00ad
XUMHUYECKUE CBOMCTBA eeab
AmMuak, ero (pu3nvecKkrue 1 XMMHYECKHE CBOMCTBA bubmorexa HOK
29 ’ ’ 13.12.2023 | https://m.edsoo.ru/00ad
MOJIy4eHUE U IPUMEHEHHE
f004
bu6mmoreka [{OK
IT 0 I1
30 paxmirieckas padora Ne 3 IEO reme «lolyrerme 20.12.2023 | https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHE er0 CBOHUCTB»
180
A3oTHas KucaoTa, e€ GU3NIeCKrue U XUMHIECKIE bubmorexa HOK
31 . ’ 20.12.2023 | https://m.edsoo.ru/00ad
CBOWCTBA
306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B
KayecTBE MUHEPaIbHBIX yA00peHu. XUMUUECKOe bubmmorera [JOK
32 . ' 27.12.2023 | https://m.edsoo.ru/00ad
3arps3HEHUE OKPY)KAIOIIEH CpeJibl COCTUHEHUSIMHU (518
azora
bu6moreka [IOK
) . )
33 ocop. Oxenn pocopa (V) HV(bOC(bOpHaﬂ neota 27.12.2023 | https://m.edsoo.ru/00ad
bu3nvecKre 1 XUMHYECKHIE CBOWCTBA, TOTydeHHE f68a
Hcnonws3oBanne ¢ocdaToB B Ka4eCTBE MUHEPATBHBIX bubnuorexa [JOK
34 yIoOpeHui. 3arpsi3HeHNe MPUPOIHON CPEIbI 10.01.2024 | https://m.edsoo.ru/00ad
dbocdharamu fc20
Yraepon, pacipocTpaHeHUE B IPUPOJIE, HU3NIESCKHE bubmorera [IOK
35 POZ, partip up PUpOze, 10.01.2024 | https://m.edsoo.ru/00ad
Y XUMHUYECKUE CBOHCTBA
fd9c
Oxkcunpl yriaeposaa, ux GU3ndecKue U XUMUICCKHE bu6mmoreka [IOK
36 CBOMCTBA. DKOJIOTHYCCKHUE MPOOJIECMBI, CBA3aHHBIC C 17.01.2024 | https://m.edsoo.ru/00ad
okcuoMm yriepona (1V) febe
bu6mmoreka [JOK
37 VYTobHas KUCIIOTA U €€ COJIH 17.01.2024 | https://m.edsoo.ru/00ae
006¢
[IpakTueckas paborta Ne 4 mo teme "llomyuenue bubmmorexa [JOK
38 yIJIEKHUCIIOTo Ta3a. KauecTBeHHAs peakius Ha 24.01.2024 | https://m.edsoo.ru/00ae
KapOoHaT-uOH" 027e
[lepBoHaYaNbHBIC MOHATUS 00 OPraHUYECKUX bubmorexa HOK
39 P P 24.01.2024 | https://m.edsoo.ru/00ae
BEIIIECTBAX KaK O COCJAMHEHHX YTiepoia 054e
bubnmoreka [JOK
40 KpemHuuii u ero coequHeHus 31.01.2024 | https://m.edsoo.ru/00ae
080a
[TpakTuueckas padota Ne 5. Pemenue bu6mmorexa LIOK
41 SKCTIIEPUMEHTANIbHBIX 33/a4 10 TeMe «BaxHeiinme 31.01.2024 | https://m.edsoo.ru/00ae
HEMETaJlJIbl U UX COCANHECHUS) 0bf2
42 KonTtponsHast padota Ne3 o reme «Baxueiimue 07.02.2024 | Bbubamnoreka [IOK
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
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
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

HEMCTAJJIBI U UX COCAUHCHUA»

https://m.edsoo.ru/00ae
0el8

OO01mas XxapakTepuCcTUKa XUMHUYIECKHX JIEMEHTOB —
MeTauioB. MeTtanudeckast CBsI3b U METaJIINUECKast

bu6mmoreka [{OK

43 . . 07.02.2024 | https://m.edsoo.ru/00ae
KpUCTAJTMYecKas pemérka. Ou3ndeckue CBOMCTBa 1036
METAJIJIOB
XUMHYECKHE CBOMCTBA METAIJIOB bubnmorexa LOK
44 N L 14.02.2024 | https://m.edsoo.ru/00ae
DNEKTPOXUMHUYCCKHUN PsiJl HANTPSHDKCHUN METAIIJIOB 1156
Oo6mue criocoOb! omydeHust MeTauioB. CIuTaBbl. Bbubmuorexa [IOK
45 Beruucnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUH, 14.02.2024 | https://m.edsoo.ru/00ae
€CJIM OJIMH U3 PEareHTOB COACPKHUT MPUMECH 1156
bubmmoreka [{OK
46 [ToHsTHE O KOPPO3UH METATIOB 21.02.2024 | https://m.edsoo.ru/00ae
1278
bubmmoreka [{OK
47 [lemoyHBIe METAILITBI 21.02.2024 | https://m.edsoo.ru/00ae
14b2
bu6moreka [IOK
48 OxcHIBI U THIPOKCH]IBI HATPHSI U KaTUs 28.02.2024 | https://m.edsoo.ru/00ae
14b2
bu6mmoreka [IOK
49 [Ileno4yHO3eMENbHBIE METAILIBI — KAJAbIUNA U MarHUi 28.02.2024 | https://m.edsoo.ru/00ae
15e8
bu6mmoreka [IOK
50 Baxkueiimme coeTMHEHNS KaabIIHs 06.03.2024 | nhttps://m.edsoo.ru/00ae
15e8
51 O00011eHre U cucTeMaTU3alus 3HAHUN 06.03.2024
bu6mmoreka [JOK
52 JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHSHHS 13.03.2024 | https://m.edsoo.ru/00ae
1886
. bubmuorexka [JOK
06 "K
53 Hpaxrieckas pa?om Ne 6o T,eMe COTROCTR 13.03.2024 | https://m.edsoo.ru/00ae
BOJIBI H METOJIBI €€ YCTpaHCHHSI
1ae8
bubmuoreka [JOK
54 AJIOMUHAN 20.03.2024 | https://m.edsoo.ru/00ae
1c64
bu6nmoreka [JOK
55 AmdoTepHble cBOICTBAa OKCHA U THIPOKCHUIA 20.03.2024 | https://m.edsoo.ru/00ae
1c64
bubnmoreka [JOK
56 Keneso 27.03.2024 | https://m.edsoo.ru/00ae
1d86
57 Oxcuppl, THAPOKCHIIBI U colu xkene3a (1) u sxenesa 27.03.2024 | Bbubamoteka [IOK
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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
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

(n https://m.edsoo.ru/00ae
35e6
58 O06001IeHre U CUCTEMATH3aIMs 3HAHUH 1 10.04.2024
[Ipaktuyeckas padora Ne 7. Pemenue bubnuorexa [JOK
59 SKCIIEPUMEHTAIBHBIX 33134 1o TeMe «BaxHeiinme 1 10.04.2024 | https://m.edsoo.ru/00ae
METAJUIBI U UX COCIUHECHUS 3de8
BeIunciienus mo ypaBHEHUSM XUMHUCCKUX PEaKIUi,
€CJIM OJIMH U3 PEarcHTOB JIaH B M30BITKE WIIH bubnmorexa [TOK
60 . 1 17.04.2024 | https://m.edsoo.ru/00ae
COJICP)KUT IPUMECH. BBIYHCIICHHUSI MaCCOBOM JIOTTU 1750
BBIX0/1a TPOJIyKTa PEaKIIUU
61 O06001IeHre U CUCTEMAaTHU3aIMs 3HAHUMA 1 17.04.2024
62 KonTponsnas pabora Ne4 no teme «BaxHeiine 1 94.04.2024
METAJIBI K UX COCIMHEHUS
BemectBa 1 MaTepHaibl B IOBCEAHEBHOM KM3HU bubmmorexa [TOK
63 p 1 24.04.2024 | https://m.edsoo.ru/00ae
YeIIoBeKa
3f50
bu6moreka [IOK
64 XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIICH CpeJIbl 1 15.05.2024 | https://m.edsoo.ru/00ae
4270
bu6moreka [IOK
65 Posb xuMuu B penieHnH SKOJIOTHYECKUX TPoOIeM 1 15.05.2024 | https://m.edsoo.ru/00ae
4270
bu6mmoreka [IOK
66 O0o00IIIeHe U CHCTeMaTH3alns 3HaHU N 1 22.05.2024 | https://m.edsoo.ru/00ae
0doa
bu6mmoreka [IOK
67 O060011IEeHNEe U CUCTEMAaTHU3aIMs 3HAHUMA 1 22.05.2024 | https://m.edsoo.ru/00ad
b33c
bu6mmoreka [JOK
68 O060011IeHEe U CUCTEMAaTHU3al|sl 3HAHHM 1 29.05.2024 | https://m.edsoo.ru/00ad
9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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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
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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
Xumus. 8 kiacc: yueb. s obmeoOpaszoBarenbubix yupexaenuid / O.C.
I"abpuensH. - 3-e uzn., crpeorur. - M.: [Ipoda, 2022. - 286 c.

Xumus. kiacc: yueb. mis oomieodpazoBatennbHbIX yupexaennit / O.C.

I"abpuensH. - 3-e uzn., crpeorur. - M.: [Ipoda, 2022. - 288 c.

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Beenute

1. l'abpuensu O. C., Bocko6oinukosa H. I1., SmrykoBa A. B. Hactonbhas
KHHTa yauTens. Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: [Ipoda, 2021.
2. T'abpuensu O. C., fAmykoBa A. B. Terpaas ans n1abopaTOpHBIX ONBITOB U
npaktuueckux padot. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 Kiaccy.
M.: Ipoda, 2022.

3. T'abpuensn, O. C. Meroaudeckoe nocooue k yueonuky O. C. ['abpuensna
«Xumusi». 8 knacc / O. C. 'abpuenstn. — M. : Ipoda, 2021. — 109.

4. T'abpuensH, O. C. Metoaudeckoe nocooue k yueonuky O. C. 'abpuensna
«Xumusiy. 9 knacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosiorudeckue kapTel K yueonuky O. C. ['abpuensna «Xumus.
8 kmacey : merogudeckoe nmocooue / JI. . Acanoa. — M. : [Ipoda, 2020

6. XuMus : TexHojoruyeckue kaptol K yaueOHuky O. C. ['abpuensna «Xumus.
9 ximacey : metonuyeckoe nocodue / JI. . Acanoa. — M. : JIpoda, 2018

7. Xumus. 8 xi1.: KortponbHbie 1 ipoBepodHbie padoThl K yuebuuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepe3kun, A. A. Ymrakosa
u ap. - M.: [lpoda, 2022. nannbie
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MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

Benutenannbiehttp://www.chemnet.ru I"'azera «XuMusI» ¥ CalT I YUUTEIIS
«S1 Uy Ha YPOK XUMHK»

http://him.1september.ru Enunas xomnekuus [{OP: [IpenMerHas KoyieKus
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4YHBIC
skcriepuMenThl: Xxumus. Komnekuusa Poccuiickoro o61ieo0pa3zoBaTebHOTO
roprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru Bcepoccuiickast oumiizaia MIKOJIbHUKOB 10 XUMHK
http://chem.rusolymp.ru Oprannueckas XUMHUs: dJICKTPOHHBIA YUCOHHUK IS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpeITBIH KOUTEIK: XUMHUS
http://www.chemistry.ru /luctannnoHHast OJIMMITHA/A TI0 XUMHUH:

TEJICKOMMYHHMKAIIMOHHBIA 00pa30BaTeIbHBIN PO
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