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MHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbx B @I'OC OO0, a Taxke Ha OCHOBE (hemepalbHOU
paboueil mporpaMMbl BOCIIMTAHHUSA W C YYETOM KOHIICTIIIMU TPETOoIaBaHus Y4eOHOTO IMpenMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranuzanusx Poccuiickoit @enepariu.

[Iporpamma mo XuMuu 1a€T TpEACTaBICHHE O IIEeNsAX, OOIIeH crparermu OOydeHus,
BOCIIMTAaHUS W pa3BUTHS OOyYarOIIUXCS CpPEACTBAMU YYEOHOTO TMpeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET pacIpeesieHHe ero mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TI0 pa3jeiaM M TeMaM IMPOrpaMMEbI TI0 XHMHH, OTIPEIENSIeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTCPUCTHKH COJECPKAHUSA, PEKOMEHIYEMYIO TOCIIeI0BATEeIhbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOW MPOTPaMMBbI Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAKKE TPEOOBaHUI K pe3ybTaTaM 00ydeHUs XUMUN
Ha YypOBHE MeJed M3y4eHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIBHOM
NESTETFHOCTH 00YUYaIOIIEeTrocs IO OCBOSHUIO YI€OHOTO COJIEPIKaHUSI.

3HaHUE XUMHH CIY)KUT OCHOBOW U1 (POPMUPOBAHHUS MUPOBO33PEHUS 00yUarOIErocs, ero
IIPEJCTAaBICHUNA O MaTEpUAIIbHOM €MHCTBE MHUpPaA, BXXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH
IPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust T00albHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — ChIPHEBOH,
SHEPreTUYECKO, MUILEBOM U 3KOJIOrHYECKOi 0€30IacHOCTH, TPOOIIEM 3ApaBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allMd BO3MOXHOCTEH Il caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI IMYHOCTH, €€ 0011el U (yHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (PJOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAaMOCTOSITEJIbHOM  y4yeOHON  JESTENbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX Kak B IIOBCEJHEBHONW JKM3HH, TaKk U B
poheccHOHaIBHON AEATEIbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABISETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IT'PaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPUpPOJE, K 4YelOBeKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOyuaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHWU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOpPBIM sBIsSETCS MeJarornyeckd aJalTHUPOBAHHBIM OTPAKEHUEM
0a30B0il HAyKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHHUE
00y4aromMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUNA XUMUHM, OCHOB HEOPraHUYECKOH XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IIOHATUN OPraHUnYECKON XUMUMU.

CtpykTypa coaepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaeprkaHUE CKJIAJbIBAETCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XuUMHUYecKoW peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl 0 MNPUHLUIY IOCJIEAOBATEIbHOIO Pa3BUTHSA 3HAHWNH HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akoHa J[. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIEHUN 00 AIEKTPOJUTUUECKON AUCCOIMAIIMM BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH TIOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCSI IOCIIEOBATEIBLHO OT OJIHOTO YPOBHS K Jpyromy,
BBINOJIHASA (DYHKIMHM OOBSICHEHHMS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOr0 MPUMEHEHHUS U TIOJTYyYeHHs U3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTaBICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOM KAPTUHBI MHpa B JIOTHKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METO/IaM MO03HaHUs B Hayke. VM3yuenue xummuu
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee M3YYCHHBIX YUYEOHBIX TPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» U «@u3uKa. 7 Kiaccy.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUI OCHOB XMMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITeTbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3aiada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHIM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX 0000IIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHUN K HayYHBIM METOJaM MO3HAHUS MIPU U3YUYEHUHU BEUIECTB U XUMUYECKHX PEAKIIHii, B
dbopMHUpPOBaHMM ¥ PA3BUTUU I[I03HABATEIbHBIX YMEHUH M UX NPUMEHEHUH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENIbCKON AESITeTbHOCTH, OCBOCHHUU MPaBUJI 0€3011aCHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YPOBHE OCHOBHOIrO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUCHHE
MPHOOPENHN TaKKue LU, KaK:

— (opmHupoBaHUE WHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOKH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TMPUHATUIO PEIICHUH, CIOCOOHOW amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHsS Ha CHCTEMaTH4YeCKoe MPHOOIIEeHHE OOYyJalomuXcs K
CaMOCTOSITEJIbHOM ~ IO3HABATEJIIbHOW  JESATENIbHOCTH,  HAaydyHbIM  METOJaM  TMO3HaHUf,
(bopMUPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— obecrieyeHue YCIOBMH, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEeTbHOCTH, MO3HAHUS M CaMOIO3HAHMs, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmelt GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXAIOIIEr0 MHpA, HCIOJIb3ys 3HAHUSA U
OMBIT, TOJYyYEHHbIE MPH H3YYEHUM XHMHH, MPUMEHATh MX IPH pEUIeHUH MpodiieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH;



— gopmupoBaHue y 00YJArOIIUXCSI TYMaHUCTUYECKUX OTHOIICHUH, MOHUMAaHHUSI IIEHHOCTH
XUMHYECKUX 3HAHHWHA JJI1 BBIPAOOTKH 3KOJOTHYECKH I1e€JecO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTU B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAKOLIEH NPUPOIHOU
cpensbl;

— pa3BHUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX IICHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
PO HIIS M HAPABICHHOCTH JalbHEHIIIEro oOydeHusl.

OO1mee 4uCiIo 4acoB, OTBEASHHBIX I M3YYCHHS XMMHH Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwus, coctaBiseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacy€Trl 1o hopmynaMm XUMHUYECKUX COSTUHEHUH.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOeHNE (PU3NYECKUX (TIAaBICHUE BOCKA, TasTHUE JIbA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBUE CEPHOM KUCJIOTHI C XJIOPHUIOM Oapus, paszyioxkeHue ruapokcunaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpoBeIEHUE OYMUCTKU TMOBAPEHHON COJM, HaONIOJIEHUE U OINHCAaHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpaesieeBa. CTpoeHne aToMoB. XMMH4YeCKasi CBsi3b. [lepBbic MOMBITKH KiIacCHUpUKAIMHI
XUMHYECKUX dJeMeHTOB. lloHATHe o0 Tpynmax CXOOHBIX D3JIEMEHTOB (IIENOYHBIE U
IIEJIOYHO3EMETIbHBIE METaJlIbl, TajOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpble 00pa3yroT
am(boTepHbIe OKCUIBI U TUIPOKCHU/IBI.

Ilepuomuueckuit 3akoH. llepuommueckass cucrtemMa XuMU4YeCKHX »diaemeHtoB [J[. U
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sAnep. HM3otombl. OnextpoHsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
[Tepuonnueckont cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUISl pa3BUTHS HAyKU U npakTuku. 1. M. MenaeneeB — yu€HbIi U TpaKIaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pas3IoB BEIIECTB METAUIOB 1 HEMETAJLIOB.

BaxHeiiliue  mpeacTaBUTENM  HEOPraHW4YeckuMx  BemecTB. OKHCIHUTEIbHO-
BOCCTAHOBHMTEJIbHbIEC PeaKIuu

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopojn — 31€MEHT M IPOCTOE BEILECTBO.
Haxoxnenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakluu TOPEeHHUs).
Oxcuisl.

I'eneTnyeckas CBsI3b MEXY KJIACCAMH HEOPTAaHUYECKUX COCTMHEHUM.

Crenenp oxucneHusi. OKHUCIUTENBHO--BOCCTAHOBUTENbHBIE [IpuMeHeHne Kucioposa.
Crioco0Opbl TIOJIy4eHHST KUCTIOpoa B JIa0OpaTOPHH U MPOMBIIUIICHHOCTU. KpyroBopoT kuciopoa
B npupoje. O30H — aNIOTPONHAsE MOAU(PHUKAIUS KUCIOPOIa.

TemoBoil 3¢ddekT xuMHuecKkoM peakiuh, TEPMOXHUMHUYECKHE YypaBHEHHS, 5K30- HU
SHIOTEPMHUUYECKUE peaKuuH. TOMIMBO: Yroiab M MeTaH. 3arpsA3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3¢ eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — »snmemeHT M mpocroe BemecTBo. HaxokneHue Bomopoda B MpUPOJE,
¢buznyueckne 1 XMuMHUYECKUE CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI nosrydeHus. Kuciorsl u comnu.

Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM.

®dusznyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopel. HackiieHHbie u
HEHACBIIIEHHbIE PacTBOpPBL. PacTBOpHMOCTH BellecTB B Boje. MaccoBas 10js BellecTBa B
pactBope. XuMHUUYECKUEe CBOMCTBAa BOJbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupojze. 3arps3HeHHE MPUPOIHBIX BOJA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdeckux coeauHenuid. Oxcunpl. Knaccudukanus OKCHIOB:
coJsieoOpa3yroire (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) U HecosieoOpazyromue. HoMeHnknarypa
OoKcHJI0B. DU3NUYECKUEe U XUMUYECKHUE CBOKCTBA OKCHIOB. [lomydueHne okcuaos.

OcHoBanus. Krnaccuduxarnuss ocHOBaHMif: MIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. ®Pu3nueckue M XMMHYECKHE CBOMCTBa ocHOBaHuil. llomyuenue
OCHOBAaHMM.

Kucnotel. Knaccudukamnus kucnor. Homenknatypa xuciot. @usndeckue U XUMUYECKUE
cBoiicTBa KuCioT. Psan akrusHoctu metaiuioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknatypa cosieid. @Pu3znueckue U XUMHYecKue cBoicTBa cosieid. [lomyduenue
COJIEN.

peakuuu. [Ipoueccbl okucienus 1 BoccTaHOBJIEHUA. OKUCIUTENIN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpE/IeIeHNe COAEp)KaHUs KUCIopoJa B BO3/yXe, MOJy4YeHue, cooupanue,
pacro3HaBaHHE M H3y4EHHME CBOMCTB KHCIIOpOJa, HAONIOJCHHE B3aMMOJEHUCTBHUS BELIECTB C
KHCJIOPOJOM U YCJIOBMS BO3HMKHOBEHMs M NpEKpallleHHsl TopeHus (1moxkapa), 03HaKOMJIEHHE ¢
oOpa3llaMu OKCHJIOB M OINMCAaHUE MX CBOMCTB, MOJIydeHHE, COOHMpaHHe, paclo3HaBaHUE U
U3y4eHUE CBOWCTB BOJOpoja (TOpeHHe), B3amMojeicTBue Bojgopoaa ¢ okcumom meau (1)
(BO3MOXKHO HCIIOJIb30BAaHHE BHUJEOMATEpHANIOB), HAOIIOJeHHE 00pa3I[0B BELIECTB KOJIMYECTBOM



1 Monp, uccnenoBaHue OCOOEHHOCTEM pacTBOPEHHUS BELIECTB C PA3JIMYHONH PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONIPEAEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BEILECTBA,
B3aUMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIECAOBAaHUE OOPA3lI0OB HEOPraHUYECKUX BEIECTB PA3IUYHBIX KIIACCOB,
HaOJI0/IeHe M3MEHEHHsI OKPAacKH WHAMKATOPOB B PAcTBOPAaX KHUCJIOT W IIENOYeH, M3ydeHHe
B3aumojieiictBusi okcuna menu (ll) ¢ pactBopoM cepHOM KHCIOTHI, KHCIOT € METaJIaMH,
peakuuii HEUTpalu3aluu, MOJYYEeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PELIEHUE 3KCIIEPUMEHTANIbHBIX 3aa4 1o TeMe «BaxHeiiue
KJIaCChl HEOPraHWYECKUX COEAMHEHUI», B3aUMOJICHCTBUE T'MAPOKCHJIA LIMHKA C pacTBOpaMu
KUCJIOT U IIEJoYed, MPOBEAECHUE OIbITOB, WUIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX peaKkluil (ropeHue, peakliuu pa3ioKeHHsl, COETUHEHUS).

Meostcnpeomemmnwie ceasu

Peanu3zanus MeXnpeaMeTHbIX CBsI3€d MPU M3YUYEHUU XMMHH B 8 KJIacCe OCYIIECTBIIAETCS
yepe3 MHCMOJIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHATHI,
SIBJISIFOILIMXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO01iue ecTecTBEHHO--HAy4YHbIE TOHATHSA: HAay4HbIH (pakT, THUIOTE3a, TEOpus, 3aKOH,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAMYHOCTb,  HAOIIOJAEHHE,  DKCIIEPUMEHT,
MOJENUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIHI,
PavoaKTUBHOCTh, MOJIEKYJA, DSJEKTPUYECKUIN 3aps]l, BELIECTBO, Tello, 00bEM, arperaTHoe
COCTOSIHUE BEIECTBA, a3, (U3WYECKHE BEIUYMHBI, €JUHHUIBI MU3MEPEHHs, KOCMOC, IIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIIaeMbl€, TOIIJIMBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUuMHYecKasi peakiusi

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux saementoB [l .
MenpeneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kallus, KaJdblUsl U HX COCJAWHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanyeckoii cucteMe U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPHUCTAIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHYECKUX pPeakIfil M0 pa3lIu4HbIM MpH3HAKaM (IO YUCITY U COCTaBy
YyYacTBYIOIIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(hdekTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTUIO KaTajau3aTopa). DK30- U
9HIOTEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonsitue o ckopoctn xumudeckoil peakiuu. Ilonarue o6 oOpaTUMbBIX U HEOOpaTHMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuse. IloHsaTne o XxXuMmHueckoM paBHOBecUU. @DakTOphbl, BIHUAIOIIME HA CKOPOCTh
XMMHMUYECKOHN PEAaKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTENBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHS peakuuil. CBoiiCTBa KHUCJIOT, OCHOBAaHUN U COJIeH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEeMeTauloB (rpadura W ajiMasa), CIOXKHBIX BEIIECTB (XJIOpuia HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejao4yedl M cojiell (BO3MOXKHO MCIIOJb30BAaHUE BHJIEO MaTEpHalioB), MpPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHHe, peakluuu pa3ioKeHUs, COECTUHEHHS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
crerneHd okucieHuss. CrtpoeHue M (pu3nyeckue CBOWCTBA IMPOCTBIX BELIECTB — TaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre XJ1opa U XJIOPOBOJOPO/ia Ha OPraHU3M 4eJloBeKa. BakHemue Xaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PUKALMU KUCJIOPOJa U cepbl. XUMUYECKUE CBOICTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeacTaBUTENs Kiacca KHUCIOT M creuugpudeckue). XHUMHUYECKHE peakluH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMHU Cepbl (KUCIOTHBIE JOXKIM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero GuU3n4ecKue 1 XuMU4ecKre
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XUMHUYECKHE CBOHCTBa (0OmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/W, 3arps3HEHHE BO3MyXa, MOUYBBI M BOAOEMOB). Docdop, amioTpornHbie MOIUPHKAINNA
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHUEe U XMMUYECKHE CBOMCTBA, JEMCTBHE Ha KMBbIE OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
cojiu, UX (pU3MYecKHe M XUMHUYECKHE CBOMCTBa, MOJlyueHHWE W MpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJIEH, AalleTWJIEH, OSTaHOJ, TJMIEPUH, YKCycHas Kuciora). llpupoaHsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJaXx — W HMX pOJIM B KU3HU 4YeloBeKa. MarepualbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBO# kuciaote. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B MPOMBINUICHHOCTH. BaskHeimme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4yeHue oO0pas3l0B HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCII0JIb30BAHME BHUICOMATEPHUATIOB), O3HAKOMIIEHHE C OO0pasliaMH XJIOpUIOB (TajOreHHIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAYECTBEHHON peakInHu Ha Cynb(arT-uoOH W HaONIoJIeHUE MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE U H3YYCHHE CBOWCTB aMMHUaka, IpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHUE BUAEOMATEPHUATIOB), M3ydYe€HHE MOJeNell KpUCTAIIMYECKUX peIETOK anMmasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJICKHCIIOTO rasa, MpOBEJEHHE KAaueCTBEHHBIX PEaKlUi Ha KapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psAll HaNpsHKEHUH MeTauioB. DU3MYECKHEe W XHUMHUUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasUIbL: TOJI0KEHUE B [leproinueckoi cuCTeEMe XMMUYECKUX JIEMEHTOB [l.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[IlenoyHO3eMeENbHBIE METAUIBI MAarHUid M KadbUWi: MoJokeHue B llepuoamdeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOBI M CIOCOOBI €€ yCTPaHEHHUS.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoandeckoid cucrteMe Xxumuyeckux isnemeHtoB . .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEIOBAaHUE CBOMCTB XKECTKOW BOMBI, Ipollecca TOPEHHs XKelie3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHKe W OMKCAHKE IIPOIIECCOB OKPAIIMBAHMS [JIAMEHH HOHAMH HATpH,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKPYKarolel cpepbl (MpeaenabHas TOMyCTHMas KOHICHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexXnpeAMETHBIX CBSA3EH NMPH MU3yYEHUHU XUMHUU B 9 KJIacCe OCYILECTBIISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HN30TOIHI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
TUIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpPUCTAJUIMYECKass pEHIETKA, CIUIAaBbl, (PU3MUYECKUE BEIHMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, ruzpocdepa, MuHepanabl, TOPHbIE MOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMaIUel O MEepeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX O3KCIHEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS MPUPOJBI, B3aUMOCBS3SX 4YeJIOBEKa C MPUPOAHOI cpeloil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMUMbIe Ul OOBSCHEHHs HAOIIOIAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATEIBHOM,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKW3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl € Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUIl OE30IACHOTO MOBEJAEHMSI IPU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JJIsl MOBBIIIECHUS] YPOBHS 3KOJIOTHYECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 00BEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHAYKTUBHBIC, 1eyKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, IPeoOpa3oBhIBaTh IIHPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH M3Yy4ae€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HWCIOJb30BaTh MOCTABICHHbIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOMIOAATh 32 X0I0M IpoIiecca, CAMOCTOSTEIFHO TPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMpPATh, aHATIM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3INIHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSThH Pa3IMYHbIE METOJIBI M 3AIPOCHI TIPU MIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIaICHHE KYIbTYPOH aKTHBHOTO WCIIOJIb30BAaHUS PA3IMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJh30BaTh W aHAIM3UPOBATH B Iporecce ydeOHOW M MCCIenoBaTelbCKON
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJ€ Auasiora W (WJIW) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 pPe3YJbTaTOB BBHIMOJIHEHHUS XHUMHYECKOIO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH MpPHU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBe yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCIO0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeIaraeMble B YCIIOBUH 33 JaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromMMHUCs HAy4YHbIE 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBUM, cHeru(HUUecKre st
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHash W MOJICKYJspHAas macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiy COSAMHEHUS, PEAKIINK PA3JI0KEHHUs, PEaKI[UU 3aMEIICHUs, PEaKIIUU
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBs3b, MOHHAS CBs3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JJIsi COCTaBIIGHHs (OpMYyST BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHJ XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucTeME, 3aKOHOB COXpPAHEHUs MacChl BEULIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynna (b-rpymma)», maneie U OOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sAapa, OOIIee YHCIO JJIEKTPOHOB H
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALICHUH B PA3IUYHBIX YCIOBUSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlUU MBICIIUTEIBHONU JEATEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (peasIbHbII U MBICIIEHHBIH);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHUI0 Ta3000pa3HBIX BEIICCTB (BOJOPOAAa M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakmyc, PpeHosdraaernt, METUIIOPaHK U JAPYTue).

K xoniy obydyenust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs] TUCCOLMAIUS, pEeaKkUuu HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIMyeckas), KpUCTAIJIMYecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBlieHUs (GOpMya BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopmysnaaMm, BUJ XUMHUYECKON CBs3M (KOBaJEHTHAs, WOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbicn [leproguueckoro 3akona J[. 1. MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» u «mnobouyHas mnoxarpynna (b-rpymma)», manele u OosiblMe NEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATh OOLIMEe 3aKOHOMEPHOCTH B HW3MEHEHUH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (M0 YHUCIY W COCTaBYy YYAaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHUI COOTBETCTBYIONIUX XUMUYICCKUX PCAKITUI;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUMCIIATH OTHOCUTENFHYIO MOJICKYJISPHYIO M MOJIIPHYIO MacChl BEUIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coOMoaTh TpaBWia TIIOJIB30BAaHUS XHUMHUYECKOW TIOCYIOH ¥ J1ab0paToOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJIUTH PEAKIMH, MOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3IUYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEPALUU MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAHHUA — HaONIOJIeHHe, U3MEpeHHe, MOJAEIUpPOBaHuE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanyecTBO yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (u¢poBbIE)
Ne i/ KonTpoabHubie IIpakTHYeckue
MPOrpamMmmbl Bceero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
1.1 €CTECTBO3HAHUS U IIPAKTHUISCKOI 5 2 bubmorexa OK
' p https://m.edsoo.ru/7f41837c
eATEIIFHOCTH YeI0BeKa
bu6moreka [IOK
1.2 BemecTBa 1 XuMH4ecKkue peaknuu 15 1
m peaKi https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20

Pasznen 2. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jaemMeHToB /I, U. MenaeneeBa. CTpoeHne aToMOB.

XuMuyeckasi CBf3b.

[Tepuonnueckuii 3aKOH U

51 [Tepuoanueckas cucrema 7 bu6moreka [IOK
' XMUMHYECKUX 3eMeHTOB [I. 1. https://m.edsoo0.ru/7f41837¢c
MenneneeBa. CTpoeHue aTroma
bu6moreka [IOK
2.2 X . 5 1
FIMHTHCCHA CBASD https://m.edsoo.ru/7f41837c
Utoro no pazneny 12

Paznea 3. Baskneiiliue npeacTaBuTe/id HeOPraHu4ecKux BemecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIMU
31 Boznyx. Kucnopon. [Tonstue 06 6 bubnmoreka [JOK
OKCHJIaX https://m.edsoo.ru/7f41837c
3.2 Bopopoa.llonsarue o kucnorax u 8 1 bu6mmoreka [JOK
COJISAX 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

33 Bona. PactBopsl. [lonsitue 00 5 bubmnoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
3.4 OCHOBHBIE KJIaCCHI 11 bu6mmoreka [IOK
HEOPraHUYeCKUX COCITUHCHUI https://m.edsoo.ru/7f41837c
35 OKHCIUTEIBHO- 3
BOCCTAHOBUTCJIbHBIC PCAKITNN
bubmmoreka [IOK
Hroro o paszexy 33 https://m.edsc]i).ru/7f41837c
PesepBHOE BpeMs 3 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 onewewton VA-rpymma, Asor,qochoprx | 7 ;| BimoreloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
No KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl

1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKU3HHM YeloBeKa. Tea u BemecTsa https://m.edsoo.ru/ff0d210c

5 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMHUN https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1

3 «IIpaBwiia paboTHl B 1abOpaTOpUU U 1 1 bubnuorexa [JOK
npuéMbI 0OpAIICHUS C https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYTIOBAHUEM)

4 YucTele BEecTBa U CMECH. 1 bu6mmoreka [IOK
CriocoObI pa3aeneH s CMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOW COJIH)»

6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aK0H IMOCTOSHCTBA COCTaBa 1 bu6mmoreka [JOK



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

BeIecTB. XuMuueckas hopmyia.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

JJICMEHTOB
OTtHocuTeNbHAs aTOMHAsI Macca.
11 OTtHocuTenbHast MOJIEKYIsIpHAs Brbmiorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIEMEHTA B COEIMHEHUHN https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bubmmoreka [{OK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
SBJICHUS. XMMUYECKas PeaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaTu4ecTBa, MacChl
17 BeIlleCTBA 110 ypaBHCHI/I}IM’ bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITUN
Knaccudukanus xumMmuaeckux
18 peaKuHI(“f (co:ﬂHHeHHﬂ Pa3IOKCHHS bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIONEIUCT. O6O(§IIIJI_ICHI/IC u bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BerecTBa U XUMUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 IlepBble MOMBITKU KIacCU(PHUKALIUN bubnuoreka LIOK



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

XHUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O
rpyimnax CXOAHbIX 3JICMCHTOB

https://m.edso0.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubmmorexa [{OK

22 XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
23 [lepuopl, TpymIIbl, MOATPYIIIBI Brbmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
24 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTtormsr https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX o6onoquu BuGmorexa LIOK
25 aToMOB 3J51eMeHTOB [leproanueckoit
https://m.edsoo.ru/00adagébc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuka XUMUYECKOTO
26 3JIEMEHTA TI0 ero MOJ0KEHUIO B bu6mmoreka [IOK
Iepuoanyeckoii cucreme J1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproanyeckoro 3akoHa
97 JUISl pa3BUTHUS HAYKU U MPAKTUKH. [l bubnuorexa [JOK
. MenpeneeB — y4€HBIi, meaaror https://m.edsoo.ru/00ada96e
U TpaXJIaHUH
28 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
29 HNoHHas xumudeckas CBs3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
30 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
31 KoBanenTtHas HenosspHas bubnuorexa [IOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

XUMHNYCCKas CBA3b

https://m.edso0.ru/00adaab9

KonTtposnsHas pabdoTa 3a |

bubmuoreka [JOK

32 MOJIYTO/IUE. https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras

33 303;;:(21. Kucnopox — aneMeHT u bubmmorexa LIOK

https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
du3nYecKue U XUMHUICCKHE

34 CBOMCTBA KUCJIOPOJia (peakuu bubnuoteka [JOK
okucienus, roperne). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoOplI OTy4eHHST KUCITIOPOia B

35 nmaboparopun ZIquOMBIHIJIeHI;IOiTI/I. Bubnuorexa LIOK

https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3 hexT XuMuIecKou

36 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHMHUYECKOM YPaBHCHHH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUYECKHUX PEaKIHIX
Tomnuso (HedTh, Yroiab U METaH).

37 3arpﬂ3HeéHe¢1;03,ﬂyyl;(a CIIocoObI lro bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpAaILleHuUs
[IpakTrueckas padota Ne 3 o Teme
38 «IIT)OJIyquI/Ie u I():O6I/IpaHI/Ie Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE er0 CBOMCTBY»

39 Bomopoa — snemeHT u ipocToe bu6mmoreka [JOK
BeniecTBo. HaxoxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
(DninquKne U XUMUYECKHE BuGmmorexa [OK

40 cBolicTBa Bojopoaa. IIpumenenune

BOJOpOaa

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

41

TloHgaTHE O KHUCIIOTAaX U COJISIX

Cnoco0bl noTy4eHust BOAOPO/ia B

bubmuoreka [JOK

42 nabopaTopuu https://m.edsoo.ru/ff0d50d2
[TpakTraeckas padorta Ne 4 o Teme
43 «l?lonyquHe u I():06I/IpaHI/Ie BOJIOpOJIA bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4dd0
M3Yy4YEHUE €ro CBOMCTBY
44 MouisipHbiii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABorazapo https://m.edsoo.ru/ff0d4f42
Brrunciaenus 00n€Ma, KoJIM4YecTBa
45 BEIIlECTBA rasa 1o e€ro U3BECTHOMY bubmmorexa LIOK
i https://m.edsoo.ru/ff0d542e
KOJIMYECTBY BEIleCTBA WK 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo
46 YpaBHEHHUIO PEAKIINKN Ha OCHOBE Bubnuorexa LIOK
B . https://m.edsoo.ru/ff0d55a0
3aKOHA OOBEMHBIX OTHOIICHHUI ra30B
47 DOu3nvecKrue U XUMUYECKHE bu6mmoreka [IOK
CBOJCTBA BO/IbI https://m.edsoo.ru/ff0d5708
48 CoctaB ocHoBanui. [loHsarre 00 bu6mmoreka [IOK
HHIAKATOpaXx https://m.edsoo.ru/ff0d587a
Bona kak pactBoputes.
49 Hacpinenusie 1 HeHACBIIIIEHHBIE bu6mmoreka [JOK
pacTtBOpbl. MaccoBasi 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d59e2
B pacTBOpe
[IpakTnueckas paborta Ne 5 mo Teme
50 «lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
OTIpe/IeIEHHOM MaCCOBOM J0JIe https://m.edsoo.ru/ff0d5b40
pPacTBOPEHHOTO BEUIECTBA»
51 KonTtposnpHas padota Ne2 o teme bubnuoreka [IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

Oxcunpl: cocTaB, KiaccupuKanys,

bubmuoreka [JOK

52 HOMEHKJIaTypa https://m.edsoo.ru/ff0d6342
11 HHE U XUMHUYCCKHE CBOU
53 K:SI?:HH: OCHOBHI)T)((: u S bubamorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
54 OcHoBaHHUsI: COCTaB, bubnuorexa [JOK
Kiaccu(uKaIys, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
55 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
56
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
57 [TonyyeHne u XUMHUYECKHE CBONCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIaTypa
58 CHOCOéBII) HI:myq)eHm XI/IMI/I‘IZ(I:KI’/IG Bubnuorexa LIOK
. ’ https://m.edsoo.ru/ff0dfee2
CBOMCTBA
[TpakTuueckas padota Ne 6.
59 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [JOK
1o TeMe «OCHOBHEBIE KJIACCHI https://m.edsoo.ru/00ad9474
HEOPraHUYECKUX COCTMHCHUI
['eneTnueckas CBs3b MEXK
60 KJIaccaMHt HeopraHquCKHI;y bubmuorexa LIOK
. https://m.edsoo.ru/00ad9b7c
COCIUHECHUI
61 O000I11IeHNE U CUCTEMATH3ALIMS bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9a50
62 IIpomexyrouHas aTTecTanus bubnmorexa HOK
https://m.edsoo.ru/00ad9ch2
63 CrerneHb OKUCICHUS bu6mmoreka [JOK
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https://m.edso0.ru/00ad9ela

64 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuoreka [JOK
peakium https://m.edsoo.ru/00adae28

65 OKuCIUTeIN U BOCCTAHOBHUTEIIH 1 Bubnuotexa LIOK
https://m.edso0.ru/00adb076

66 PesepBHblit ypok. O6001IEHNE U 1 bubnnorexa [JOK
CHCTEMATH3AI[Us 3HAHHUIA https://m.edsoo.ru/00adb486

67 PesepBHbiit ypok. O6o01IeHNE U 1 bubnnorexa [JOK
CHCTEMAaTH3AI[Us 3HAHUIMA https://m.edsoo.ru/00adb486

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTEMATH3AIMs 3HAHHUIMA https://m.edsoo.ru/00adb33c

OBHIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jara
Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJII)HI)Ie
Bcero HU3y4YeHUs
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYeCcKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
Meneneera

2 | cxotom e enemen |1 buGmorera LIOK

) https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MMEPUOJIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Bxoanas koHTpoJIbHAS paboTa 1 1

6 Knaccudukanus xuMmuaeckux 1 bu6mmoreka [JOK
PeaKIuii 10 Pa3IMYHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
IlousaTre 0 CKOPOCTH XUMHYECKOM

7 peaKIuu. HOH}IpTI/Ie 0 TOMOT'€HHBIX U 1 bubmmorexa [JOK

https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHsATHE O XMMHUYECKOM
aBHOBecHH. DaKTOPbI, BIMSIONINE
8 ia CKOPOCTh XHMHI{:CKOIZ peaKII_II-II/II/I 1 bubmorexa HOK
https://m.edsoo.ru/00adc28c
1 TTOJIOKEHNE XUMUIECKOTO
paBHOBECHS
9 OKHCIUTETBHO- 1 bu6mmoreka [JOK



https://m.edsoo.ru/00adb59e
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BOCCTAHOBUTCJIbHBIC PCAKITUN

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

Teopust IEKTPONUTHIECKOU

10 muccoraln. CHIIbHBIC U Cl1a0bie Bubnuotexa LIOK
https://m.edsoo.ru/00adcd68
AJIEKTPOJIATHI
11 HoHHbIE ypaBHEHHUs peaKkui Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT B
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuoteka [JOK
00 IIEKTPOIUTHUECKOM https://m.edsoo.ru/00add5d8
JUCCOIUAIIAN
XuMHYECKHe CBOMCTBA COJICH B
13 CBETE TPEJICTaBIICHUH 00 Bubnuorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOJIATHICCKOM TUCCOITUAITTT
14 [TonsaTue o runmponuse comnei bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bu6mmoreka [IOK
3HAHUHN https://m.edsoo.ru/00addd12
IIpakTnueckas padora Ne 1.
16 «lfemeHI/Ie SKCHpepI/IMCHTaJ'II)HBIX Bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
OO6mrast XxapaKTepUCTHUKA FaJIOTeHOB.
17 XI/III-\]/[-II/IIISCIfI/Ie CBI())ﬁCTBa Ha IIpuMepe Bubmiorexa LIOK
https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTa
18 XHMII/:quIfH: CIB[oﬁCTBa nonyquI/Ie, bubmorexa HOK
’ ’ https://m.edsoo.ru/00ade104
MPUMEHEHHE
19 IIpaktruyeckas padora Ne 2 o reme bubnuoreka [IOK

«TonmyyeHune COJIIHON KUCIIOTHI,

https://m.edsoo.ru/00ade348
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HU3yYCHUE €€ CBOUCTBY»

Beluncienus 1o ypaBHeHUIM

20 XUMUYECKUX PEAKIUH, €CITN OJIMH bubmmorexa [TOK
’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE
21 OO6mras XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymrs https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIM(UKALIUN CEPBHI.
Haxoxnaenue cepsl u eé bubnuorexa [JOK
22 .
COCIMHCHUH B MIPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBo10poJ, CTpOECHHE
23 (bnla)nqefmrl)e i’ anlzmqecx’ne bubmmorexa LIOK
B https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepsl. CepHast KUCIIOTa
24 (bmnjecxnre) u xm\fnqecme ’ bubamorexa LOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKlInH, JIekKaIIHe B
OCHOBE IIPOMBIIIJICHHOTO croco6a
o5 MOJIY4YECHHS] CEPHOM KUCIIOTBHI. bubnuorexa [JOK
XUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeibl
COEIMHEHUSIMU CEpBI
26 Brruncnenune maccoBoii 1oau bu6mmoreka [JOK
BBIXO/[a MIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
97 KonTtponrHas pabdorta 3a |
MOJYrO/IueE.
28 OO11ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK

VA-rpynmnsl. A3oT,

https://m.edsoo.ru/00adeeab
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pacupocTpaHeHue B IPUPOJE,
¢bu3nvecKkre 1 XUMHUECKUE

CBOICTBa
AmMMak, ero (pU3NYECKHE U
29 XUMHYECKHE c?;oﬁCTBa HOJIyYeHHE Brbmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPAUMCHCHUE
IIpaxtuueckas padota Ne 3 mo Teme
30 <<1PlonyquHe aI\I;MHaKa H3yUeHUE bubmmorexa LIOK
N ’ https://m.edsoo.ru/00adf180
€r0o CBOMCTBY»

31 A3oTHas KucioTa, e€ pusnueckue u bubnuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHHMSI B KQUeCTBE MUHEPATHHBIX

32 ynoOpeHuit. XuMuueckoe ’ Bubnuorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u
33 (bOC((li))OII))HaSI KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa LIOK

- https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 Ka4yeCTBE MUHEPAJIbHbBIX bubmuoreka [JOK
ynoOpeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
Yrnepon, pacnpocTpaHeHUe B

35 npnpz;e[ gmﬂzecxie u bubnnorexa IOK

’ . https://m.edsoo.ru/00adfd9c
XMUMHYECKHE CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusndeckue bubnunoreka [JOK

U XUMHYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM YIJIepoja
(Iv)

37 VYroapHas KucioTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnnorexa [JOK
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"

[TepBoHayanbHBIC TTIOHATHS 00
39 oprpaHquCKHx BeIlleCTBaX KaK O bubamorexa LOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuwuii u ero coenuHeHUst bubamorexa LOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.

A1 Pemenune sxkcnepuMeHTaIbHBIX bubmuorexa [JOK
3aja4 1mo teme «BaxkHeiiue https://m.edsoo.ru/00ae0bf2
HEMETAJUJIbl U UX COCTUHCHUS
KontponpHas padota Ne3 mo teme

42 «Ba>1<11){el71mne ECMCT&]‘IJ‘IH U UX Bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —

43 MeTaoB. MeTtamn4decKkas CBsI3b U bubmuoreka [JOK
MeTaTNuecKasi KpUCTaJUTNIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

44 XUMHYCCKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK
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DIEKTPOXUMHUYECKUN P
HaIIpSHKEHUH METaJUIOB

https://m.eds00.ru/00ae1156

OO0mre cnocoObl MOTyYeHUs
metauioB. CrnaBel. Beruncnenus

45 110 YPaBHEHUSM XUMHYECKUX Brbmiorexa LIOK
. https://m.edsoo.ru/00ael1156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT TIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Brbmiorexa LIOK
https://m.edsoo.ru/00ael1278
bu6moreka [IOK
47 [lenotrre MeTaLIbI https://m.edsoo.ru/00ae14b2
48 OKcHIbI ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
KaJIust https://m.edsoo.ru/00ae14b2
49 IllenoyHo3eMeNbHBIC METAJIIbI — bu6mmoreka [IOK
KaJIbIIMH U MarHHUM https://m.edsoo.ru/00ael15e8
50 Baxneinme coequHEHNS KaJIbIIU bubmorexa [IOK
https://m.edsoo.ru/00ael15e8
51 O00011eHrEe U cUCTEMATU3 AL
3HAHHUH
52 JKEcTKOCTE BOIBI M CIIOCOOEI €8 bu6mmoreka [JOK
yCTpaHEeHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padota Ne 6 o Teme
53 ")IIZéCTKOCTL Bolzju,l A METOBI €6 bubmmorexa [JOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bu6mmoreka [JOK
>4 AmomuiHi https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuorexa [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bubmuoreka [JOK

> Aeneso https://m.edso0.ru/00ae1d86
57 Okcubl, THAPOKCUIIBI U COJIH bubnuorexa [JOK
xenesa (I) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O060011IeHNe 1 CHUCTEMAaTH3AIUS
3HAHHIA
[IpakTnueckas padbora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3aja4 o teme «BaxkHeimue https://m.edsoo.ru/00ae3de8
METaJUTBI  UX COCTMHCHUSD)
Berarcnenus o ypaBHEHUAM
XUMHYECKUX PEaKIUi, €CIIA OJINH
60 13 pEareHToB J1aH B U30BITKE WU bubnuoreka [IOK
COJICPKHUT IpUMECH. Boruncienus https://m.edsoo.ru/00ae1750
MaccoBOM JIOJIU BBIX0J1a IPOAYKTA
peakuuu
61 O60011eHre U cucTeMaTnu3alus
3HAHUH
62 [IpomexxyTouHas aTTecTarus
63 BemiectBa u matepuasl B bu6mmoreka [JOK
IOBCEIHEBHOM XKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnnoreka [JOK
OKPY)KaIOIIeH cpe/Ibl https://m.edso0.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnnoreka [JOK
9KOJIOTMYECKUX TpoOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o0O1IEHNE U bubnuoreka [IOK
CHCTEMATHU3aIUs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0o0O1IEHNE U bubnuoreka LIOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTU3alus 3HaHUI

https://m.edso0.ru/00adb33c

68

PesepBHeiit ypok. O600IIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edso0.ru/00ad9ch?2
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kimacce/ ['abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenne»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE

obuiectBo «M3narenscTBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

Xumus. Terpaab U1 1Ta00OpaTOPHBIX ONBITOB M MPAKTHYECKUX paboT. § Kitacc
JInaus YMK: Xumus. ['abpuensu O.C. (8-9)*

Agsrop: 'abpuensn O.C., Kynuosa A.B.

Ypoxu xumuu B 9 kiacce. Meroaudeckoe mocoone

JIuaus YMK: Xumus. I'abpuensu O. C., Octpoymos U. I'., Ciagxos C. (8-9)
Astop: IN'abpuensa O. C., Octpoymos U. T'., Cnankos C. A.

Xumus. [IpoBepounbie U KOHTPOJIbHBIE PabOTHI. 9 Kiacc

JIuaus YMK: Xumus. 'abpuensu O.C. (8-9)

Cepus: Her

Astop: I'abpuensu O.C., JIsicoBa I'.T".

XuMUs B TECTaX, 3a7a4ax, yIpaKHEHUIX. 8 Kiacc

JIunust YMK: Xumus. ['abpuensu O.C. (8-9)*

Astop: I'abpuensn O.C., Cnaakos C.A., CmupHoBa T.B.

Xumus. Pabouas Terpanp. 9 kinacc

JIunust YMK: Xumus. I'abpuensu O.C. (8-9)

Cepusi: Her

Astop: I'abpuensu O. C., CnankoB C. A., Octpoymos 1. T



Xumus. Pabouast Terpanp ¢ TectoBbiMU 3aanusimu EI'D. 8 kmace
Jluaus YMK: Xumus. ['abpuensu O.C. (8-9)*

Astop: I'abpuensa O.C., Cnaakos C.A.

Xumus. Terpaap Uit OLEHKH KadecTBa 3HAHUM. 8 Kitacc

Jluaus YMK: Xumus. ['abpuensu O.C. (8-9)*

Astop: I'abpuensa O.C., Kynmosa A.B.

Xumus. Terpaap 1uist 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX paboT. 9 Kitacc
Jluaus YMK: Xumust. ['abpuensu O.C. (8-9)

Cepus: Her

Agsrop: 'abpuensu O.C., Akcenosa U.B., Octpoymos W.T.
VYpoxu xumuu B 8 kiacce. Mertoaudeckoe mocoone

JIuaus YMK: Xumus. ['abpuensu O.C. (8-9)

Cepus: Her

Astop: I'abpuemnsa O. C., Octpoymos U. T'., Cnankos C. A., Axcénona 1.B.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
Poccuiickas snekrponnas mkoia. https://resh.edu.ru/ € «Yuu.py» — https://uchi.ru/

© «Slupexc. Yueonux» https://education.yandex.ru/home/ € «sIKnacc» .
https://www.yaklass.ru/

© Doxchopn https://foxford.ru/about

€© «Cupuyc. Onnaiiny . https://edu.sirius.online

€© «MapkeTIuieiic 06pa3oBaTeIbHBIX YCIYT

@ Slunexcy, «1C», «Yun.py», «Ckaiienr», «Koasapcy,

@ msnarensctBo «IIpocBemenue» u apyrue. https://elducation.ru/ € «urepaerYpok» —.
https://interneturok.ru/

© Oo6pasosarenbHas iardopma «Jlekra» . https://lecta.rosuchebnik.ru/ €



https://edu.skysmart.ru/






