MHUHUCTEPCTBO ITPOCBEIIEHUS POCCUACKON ®EJEPAIIUU
MunucrepcTBo 00pasoBanus U HayKu o Pecnyosimke UHrymerus
I'KY «Ynpasienne oopa3osanus no r.Kapaodyaak, r.Cyn:xe u

CyHKeHCKOMY palioHy»

I'bOY "OOMLI Ne3 c.n. Tpounkoe"

PACCMOTPEHO COI''TACOBAHO VTBEPXJIEHO
MO 3aByu YBP Hupexrop
bepcanosa I11.X. bepcanosa I11.X JlateipoBa X.b.
[Tpotokoa Nel ot «26» 08 ITporokos Ne2 ot «27» 08 ITpuka3 Ne73 ot «26» 08
24 r. 24 1. 24 T.
LOKYMEHT MOAMVNCAH

QNEKTPOHHOW MOAMNUCHIO

CepTudukart: 464F7CFCC4474345D134EABE83B5915A
Bnapeneu; latbipoBa Xaguxat BopucosHa
Heiicteutenen: ¢ 19.07.2023 no 11.10.2024

PABOYASI TIPOTPAMMA
(ID 3872481)

yueOHoro npeamera «Xumus. ba3zoBblii ypoBeHb»

1 oOydaronuxcs 8 — 9 kimaccos

c.i. Tpounkoe 2024



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOrO o0OIIEro oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHMUM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pazoBaTebHOM IPOrpaMMBbl OCHOBHOTO o01ero oOpasoBaHusl,
npeactaBieHHbIx B I'OC 00O, a takxke Ha ocHOBe (enepanbHON padoueit
MporpaMMbl BOCIIUTAHUS M C Y4€TOM KOHUEMIMHU MPEernojaBaHusi y4eOHOro
npeaMmera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoi
ODenepanum.

[Iporpamma mo xumuu HaéT MpPENCTABICHUE O IENsIX, 00IIeil cTpareruu
oOy4eHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOUIUXCS CPEACTBAMH Yy4eOHOTO
npeaMeTa,  yCTaHaBlIMBaeT  oOsi3aTelbHOE  NPEJAMETHOE  COJEp)KaHHe,
peayCMaTPpUBAET pACHpeesiCHUE €ro Mo KiaccamM M CTPYKTYPUPOBAHHUE IO
paszzienaM M TeMaM MPOTrpaMMbl MO XUMHUH, OMpEIesieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh M3YYCHUS XUMHUU C YYE€TOM MEXKIPEIMETHBIX H
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKKM y4eOHOro Tmpoliecca, BO3PACTHBIX
0COOEHHOCTEW OO0y4aroluXcs, OMpeaeiasieT BO3MOXHOCTA MpeaMeTa s
peanuzanuu TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTenbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 001I[ero o0pa3oBaHus, a TaKxke TpeOoBaHUH K
pesynbrataM OO0yuYeHHs XUMUU Ha YpOBHE ILieJell HM3ydeHus MpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENHbHON AESATEIBHOCTH OOYYarOMIeTrocs IO
OCBOCHHUIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW [JIsi (DOPMHPOBAHUS MHPOBO33PEHUS
o0y4aromierocsi, €ro MpeICTaBICHUN 0 MaTepUAIIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTParOT GOpPMHUPYEMbIE XUMHEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUAX
HHEPTrUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MyTIX PEHICHHS TJIOOAIBHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaiu3alid BO3MOXKHOCTEH I  CaMOpa3BUTUS U
dbopMupoBaHus KyJIbTYphl JIMYHOCTH, €€ oOmeld u (QyHKIHOHAIBLHOU
IPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH
OoOydJarommXcsi, HABBIKOB HMX CaMOCTOSITEIbHOW Yy4eOHOW JesTeIbHOCTH,
AKCHEPUMEHTAIBHBIX W MCCJIEAOBATENIbCKUX YMEHUW, HEOOXOAUMBIX KaK B
MOBCEJIHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JEATEIbHOCTH;



3HAKOMHUT CO CNEUM(PUKONA HAYYHOTO MBILUICHMS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3rJsfJa Ha €AUHCTBO MPUPOABI M  YEJIOBEKa, SABIAETCS
OTBETCTBEHHBIM 3TanioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
oOydJarouxcs;

crocoOCcTByeT (hOPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHbIM 3HaHUSAM, K TMpPHUPOAE, K 4YEIOBEKY, BHOCHUT CBOW BKJaJ B
HKOJIOTMYECKOE 00pa3oBaHUE O0yUaAIOIIUXCH.

JlanHble HampaBieHUs B OOyYeHUH XMMHUU 0OecreunBaroTCs crnenupuKoi
colepKaHUsl Y4eOHOro IMpeAMeTa, KOTOpbIM  SIBISIETCS  MeIaroruyecku
aJanTUPOBAHHBIM OTpakeHHueM 0a30BOM HAYKH XHMHH Ha OINpPEACIEHHOM dTare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOLIEr0 00pa3oBaHusl OPUEHTHUPOBAH Ha
OCBOCHHE O0YYaIOIIUMHUCS CUCTEMbI NMEPBOHAYAIBHBIX MOHITHI XUMHH, OCHOB
HEOPraHUYEeCKOM XUMHUU M HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TIOHSATHIN
OpraHNYeCcKOM XUMUU.

CtpykTypa coaep:kaHus IporpaMMbl 0 XUMUU cOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 nojxozaa k e€ uzyuenuto. CopepxaHue CKIaJAbIBACTCA U3 CUCTEMBbI
HNOHATUH O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHITUH O
XxuMu4ecko peakiuu. OO0e STU CUCTEMBI CTPYKTYpPHO OpPraHU30BaHbI IO
OPUHIMUITY TOCJENA0BATENIBHOTO Pa3BUTHUSl 3HAHWW HAa OCHOBE TEOPETUUYECKHUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YYEHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuomnueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOIO 3aKOHa
XUMUU;

— YUYEHHUSI O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

— TMpPEACTABICHUM 00 JIEKTPOIUTHUYECKON TUCCOIMAIIMN BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS pPacCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKU
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS TIOCJIEAOBATEIBHO OT
OTHOTO ypOBHA K JPYroMy, BBHIMOJNHAS (YHKIUU OOBACHEHHS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOYKHOCTEH IPAKTHYECKOIO
MIPUMEHEHUS U TOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TIO XUMHU CIHOCOOCTBYET (OPMHUPOBAHHIO
MPEICTABIEHUS O XUMUYECKON COCTABJISAIONIECH HAYYHOU KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEMHON NpPHUPOABI, LIEHHOCTHOTO OTHOWIEHHS K HAay4YHOMY 3HAHUIO U
MeToJaM TMO3HaHHs B Hayke. M3yuyeHHe XMMHUHM MPOUCXOIUT C MPUBICYECHUEM



3HAHMM M3 paHee M3YyYEHHbIX Y4eOHBIX NpeaMeToB: «OKpyXaromuil Mup»,
«buonorus. 57 kinacce» u «Pu3zuka. 7 KIaccy.

[Ipy wu3ydyeHUM XUMUU NPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB
XUMHYECKOM HayKH KaK 00JIaCTh COBPEMEHHOI'0 €CTECTBO3HAHMUS, TPAKTUYECKOU
JEeSATENbHOCTU YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amaya yueOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CUCTEMBI XMMHYECKUX
3HAHUM — BaXXHEHWIIMX (PAKTOB, TOHATUNA, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUM, TOCTYNMHBIX 000OIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa
HAyKH, B IPUOOIIEHUH K HAYYHBIM METOJIaM MO3HAHUs MPU U3YYCHUU BEIICCTB
U XUMUYECKHUX peakiuii, B QOPMUPOBAHUH U PA3BUTHH ITO3HABATEIbHBIX YMEHU N
U UX NPUMEHEHMH B y4eOHO-TIO3HABaTEIbHOW M yueOHO-HMCCIIEOBATENbCKON
NEeSTENbHOCTH, OCBOEHUU MPAaBHJI 0€30MaCHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCETHEBHOM JKU3HMU.

[Ipu u3ydeHur XMMUM Ha YPOBHE OCHOBHOI'O 00111€T0 00pa30BaHMs BAXKHOE
3HauYEHUE MPUOOPENIH TaKHe 11eJ1, KaK:

— (GOopMHpOBAaHUE HWHTEUIEKTYaJlbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHuUI0, COTPYITHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HampaBJIeHHOCTh OOy4YeHHS Ha CHUCTEMaTHYEeCKOE MpUOOIIEeHHE
oOy4Jaromuxcs K CaMOCTOSITEIbHOW MO3HABATENIbHON NEeSITEIbHOCTH, HAYYHBIM
METOJIaM TMMO3HaHUs, (OPMUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  obecmedyeHue  yCIIOBHIA, CIIOCOOCTBYIOIIUX  MPHUOOPETCHUIO
OoOy4JaroIMMHCS  OMbITa  Pa3HOOOPAa3HOW  NIEATENbHOCTH, TIO3HAHUS W
CaMOTIO3HAaHMS, KIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIUN), HUMEIOIINX
YHUBEPCAJIbHOE 3HaUEHUE JJIS PA3IMYHBIX BUJIOB JCSITEILHOCTH;

— ¢opmupoBaHue o0OmEeH (YHKIMOHATBHOW W €CTeCTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJE€ YMEHHH OOBSCHATh U OIECHWUBATH SIBICHHS
OKPY’KaIOUIEro MUpa, UCIOJb3Yysl 3HAHUS U ONBIT, MOJYYEHHbIE TIPU W3YyUYECHUU
XUMHH, TPUMEHATh UX TPH PEIICHHH MPOoOJEeM B TOBCEAHEBHOW XU3HHU U
TPYZOBOU JEATEIbHOCTH;

— (dopmupoBaHne y O0OydYaIOMUXCS TyMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMSI UEHHOCTH XHWMHYECKUX 3HAHUU [JI1 BBIPAOOTKHU SKOJIOTUYECKU
[1eJIeCO00Pa3HOTO TIOBEACHHSI B OBITY W TPYJAOBOH JCATEIBHOCTH B IEIAX
COXPAHEHMS CBOETO 3/I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHUBAIMHM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOEHHS OOIIEYEIIOBEYECKUX LEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BbIOOPY PO I U HANIPaBIEHHOCTH JalbHEHNILIETO
o0y4eHusl.

OOmiee 4yMcIO 4YacoB, OTBEAEHHBIX [JIs1 WM3YYEHUS XUMUHU HA YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, coctaniseT 136 yacos: B 8 kiacce — 68 yacos
(2 yaca B Hezen), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHayanbHbIE XUMHYECKHE IOHATHS

[Ipenmer xumuu. Posb XumMun B )KU3HU YeJIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOaxX MO3HAHUSA B XUMHUHU. YHCThIE BEUIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE HIEMEHThl. CHUMBOJIBI XUMHYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (popmyna. BaJleHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHAsh Macca.
OtHOcHUTENBHAS MOJIEKYJISIpHAst Macca. MaccoBasi oJIsl XUMUYECKOT O 3JIEMEHTA
B COCJIMHEHUH.

KonnuectBo BemectBa. Monbs. Mounsipas  macca.  BzaumocBsizb
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €IUHUI BeUlecTBA. Pacuérbl Mo
dbopmynaM XUMHYECKUX COCTUHECHUM.

@u3nueckue M XUMHUYECKUE SBIEHUA. XHUMHYECKas peakuus u eé
IPU3HAKK. 3aKOH COXPAaHEHWS MacChl BEIIECTB. XHWMHYECKHE YpaBHEHUS.
Knaccuduxkanus XuMu4eckux peakiuil (COeIMHEeHUs, Pa3JIOKEHUS, 3aMEILICHNUS,
obMeHa).

Xumuueckuii IKCnepumenm

3HAKOMCTBO C XMMHYECKOU MOCYI0H, MpaBUIaMu paboThI B TaOOpaTOpUU U
npuémMamMu 00paIeHus ¢ JJabopaTOpHBIM 000PYIOBAaHUEM, U3YUECHUE U OTTUCAHUE
bu3UYeCKUX CBOWCTB 0OOpa3IOB HEOPTaHWMYECKHWX BEIIECTB, HAOIOJCHUE
¢usznueckux (IJIaBJICHUE BOCKA, TasHUE JbJa, PacTHpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAUs BOAbl) U XUMHUUYECKUX (TOPEHHUE CBEYU, TPOKATUBAHHE
MEHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) SABJICHHM, HAOII0IeHNe
Y ONKMCaHUe MPU3HAKOB MPOTEKAaHUA XUMUUYECKUX PEAKINH (pa3ioKeHHne caxapa,
B3aMMO/JICHCTBHE CEPHOM KUCTIOTHI C XJIOPUIOM Oapus, pa3ioKeHrue THAPOKCUIA
Meau (II) mpu HarpeBaHuH, B3aUMOJCHCTBHUE Kej€3a C PaCTBOPOM COJIM MEIU
(IT), wu3yuyeHue cmoco0OB pa3leNieHUs CMecel: ¢ TMOMONIBI0 MarHuTa,
¢unbTpoBaHWEe, BHIMApWBAHWE, AUCTHUIAIMSA, XpomaTorpadus, MPOBEICHUE
OYMCTKH TIOBAPEHHOM COJIM, HAOJIIOJICHUE U OMTUCAHUE PE3yJIbTaTOB MPOBEACHUS
ONBITa, WUIFOCTPUPYIOWIETO 3aKOH COXPAHEHHS] MAcCChl, CO3JaHHE MOJEINIEN
MOJIEKYH (IIapOCTEPKHEBBIX ).



BaxHeiilue npeacTaBUTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kuciopox — 3JIeMEHT U POCTOE
BelecTBo. HaxoxxneHue kucimopona B Npupoje, PU3HYECKHe U XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcupwl. Ilpumenenue kucnopoma. CrocoObl
MOJIYYeHHsI KHUCJIOpOJa B JIabopaTopud M MpoMbIlUIeHHOCTH. Kpyrosopot
Kuciopoza B mpupoe. O30H — alioTponHas MoAUGUKALMS KUCIOPOIa.

TeroBoit 3(hPexT XMMUYECKON peakluu, TEPMOXUMUYECKHE YPaBHEHUS,
DK30- U SHIAOTEPMUYECKHE PEAKIMU. TOIIMBO: Yrojb U METaH. 3arps3HEHHUE
BO3/lyXa, yCUJIEHNE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemecTBo. Haxoxkzaenue Boaopoaa B
npuposae, ¢Gu3MUEeCKHe W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI
nosryyeHust. Kuciaortsl u conu.

MonsipHbiii 00bEM Ta30B. PacuéThl M0 XUMUYECKUM YPABHEHUSIM.

®usnueckue cBoWicTBa BoAbl. Boma kak pacTtBoputTenb. PacTBOpBIL.
HachlieHHbIE 1 HEHACBIILIEHHBIE pacTBOPHI. PacTBOPUMOCTh BELIECTB B BOJIE.
MaccoBasi 1101 BEmIECTBA B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Posib pacTBOpPOB B IPUPOJE U B )KU3HU UesioBeKa. KpyroBopoT BOJbI
B [IpUpoOJie. 3arpsiI3HEHUE NPUPOIHBIX BoJI. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neoprannueckux coeauHenuii. Oxcunbl. Knaccuduxarms
OKCHJOB: cojeoOpasyromue (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHbIE) W
Heconeobpasyromue. Homenknarypa oxcugoB. Pusznueckue W XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Knaccudukaiysi OCHOBaHHWI: MIENOYM M HEPACTBOPUMBIEC
ocHoBaHMs. HoMeHknaTtypa ocHoBaHMi. DU3NUECKHE U XUMUYECKUE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kuciaoT. @u3ndeckue u
XUMHYECKHE cBoMcTBa KHCIOT. Psng aktuBHOocTH MeTauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknartypa coneil. @u3nueckue 1 XMuMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTnueckas CBA3b MEXKAY KJIACCAMH HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIPENEICHUE COAEpKaHUSA KHUCIOpOJa B  BO3ZAYXE,
[IOJIy4eHHE, COOMpaHHME, paclO3HABaHME M U3YYEHHE CBOMCTB KHCIOpPOAA,
HAOMIOJIeHNEe  B3aMMOJICHCTBUS  BELIECTB C KUCIOPOJOM U YCJIOBHUSA
BO3HUKHOBEHHUS U MPEKPAILICHHS TOpEeHUs (IT0XkKapa), 03HaKOMIIEHUE ¢ o0pa3iiaMu
OKCHJIOB U OIHUCAHUE WX CBOWCTB, MOJIyd€HHUE, COOMpaHue, paclio3HaBaHUE U
M3y4YEHHUE CBOMCTB BOAOPOJIa (TOPEHUE), B3aUMOECHCTBUE BOJLOPO/IA C OKCUIOM



Menu (II) (BO3MOXKHO UCIMOJB30BAHUE BHJICOMATEPUATIOB), HAOJIOJICHHE
0o0pa3loB BEIIECTB KOJWYECTBOM | MOJb, HCCIAEAOBAHHE OCOOEHHOCTEM
pacTBOpEHUS BEIIECTB C PA3JIMYHONM PACTBOPUMOCTBIO, MPUTOTOBIICHUE
pacTBOPOB C ONPENEIEHHOW MACCOBOM JIOJIEM PAaCTBOPEHHOI'O BEUIECTBA,
B3aUMOJICHCTBUE BOJbI C METAJIaMH (HAaTpUEM U KajbllueM) (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), HCCIEIOBAaHUE OOPa3I[0B HEOPTaHUYECKUX
BEILIECTB Pa3IMYHBIX KJIACCOB, HAOIIO/ICHUE N3MEHEHUSI OKPACKU MHIAUKATOPOB B
pacTBOpax KUCIOT U Ieouel, nzydeHue B3aumozehcteus okcuaa meau (I1) c
pacTBOPOM CEPHOM KHUCIOTHI, KUCJIOT C METAJUIAMHU, PEAKIMi HEUTpaIn3alui,
MOJIyY€HUE HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHUE OJHOTO METauia APYruM
U3 PacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/a4 10 TeMe «Baxueimme
KJIACChl HEOPTAHUYECKUX COCTUHECHUI».

IHepuoanuecknit 3akoH u Ilepuognuyeckass cucreMa XHUMHYECKHX
ieMeHToB JI. . MengeneeBa. CTpoeHue aToMoB. XMMHYECKAs] CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[TepBble MOMBITKH KJIacCU(PUKAIMA XUMHYECKUX dJeMEHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIC U IIEJIOYHO3EMEIIbHBIC METaJIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT amQoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[lepuoanueckuii 3axoH. [lepuoguyeckas cuctemMa XUMHYECKUX JIEMEHTOB
. WN. MenneneeBa. KopoTkonepuogHas U JUIMHHOTEPHOIHAS (HOPMBI
Ilepuonnueckorn cucrembl xumuueckux dnemeHtoB JI. M. Menneneesa.
[Tepuonbr u rpynmbl. PU3MYECKHM CMBICI MOPSJIKOBOIO HOMEpPA, HOMEPOB
NEPUO/IA U TPYMIIbI 3JIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX sifep. HM30Tomnbl. DIEKTPOHBI.
CrtpoeHne JIEKTPOHHBIX 000I04eK aTOMOB MEepBbIX 20 XUMUYECKUX IJIEMEHTOB
[Tepuonnueckoit cucremnl . 1. MenaeneeBa. XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUsl paJnuyca aTOMOB XUMHUYECKUX SJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue Ilepumonnueckoro 3axkoHa u llepuoandeckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB JJUIs pa3BUTHS Hayku U npaktuku. J[. 1. Mennenees —
YUYEHBIN U TPAXKJaHUH.

Xumuueckass cBs3b. KoBaneHTHast (mosisipHass M HEMOJISIpHAs]) CBA3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp okucieHusa. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE — PEAKIIUU.
[Ipoueccrl OKUCIEHUS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:



M3yueHHUE 00pa3llOB BEIIECTB METAUIOB U HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHIA IIMHKA C PAacCTBOpPAMHU KHCJIOT WU IIEJIOYEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(ropenue, peakinu pa3ioKeHUs, COSTUHEHUS ).

Meosicnpeomemmnbnie ceéasu

Peanuzanus meXnpeIMETHBIX CBSI3€M MPHU M3YyYCHUM XMMHUHU B § Kiacce
OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSTUMN, TaK U MOHATHUH, SBJISIIOIIUXCA CUCTEMHBIMHU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO611ue ecTeCTBEHHO-HAYYHBIC TTIOHATHSI: HAYYHBIN (PaKT, TUTIOTE3a, TEOpH,
3aKOH, aHaJW3, CHUHTE3, KIaccupuKaius, TMepUOAUIHOCTh, HAOIIO/ICHHE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: marepusi, aToMm, dJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
M30TOIIbl, PaIUOAKTUBHOCTD, MOJIEKYJIA, SJIEKTPUUYECKUHN 3apsijl, BEIIECTBO, TEJIO,
00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, T'a3, PU3nuecKue BeTUIUHBI, ¢TUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocuntes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOIHI,
MIOJIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMU4ecKasi peakuus

[lepuoanueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX JJIEMEHTOB
. 1. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUONOB, KalHs, KalblUsi M HX
COCIMHCHUH B COOTBETCTBHUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoanueckoit
CUCTEME U CTPOECHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMUYECKOW CBSI3U. THIIBI KPUCTATNIMUYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIUIMYECKOU PEIIETKU
U BUJa XUMHYECKOU CBS3H.

Knaccuduxkanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKHE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K PA3IUYHBIM KJIAcCaM HEOPraHHUYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudpukanusa XUMHUYECKUX pEaKui IO pa3IuYHbIM IpU3HaKaMm (1o
YHCITy M COCTAaBY YYaCTBYIOIIHUX B PEAKIIMH BEIIECTB, MO TETIOBOMY d(deKTy,
110 U3MEHEHUIO CTETIEHEN OKUCIEHUS] XUMUYECKHUX JIIEMEHTOB, 110 0OPAaTUMOCTH,
M0 VY4YacCTUIO KarTajnu3aTopa). OK30- U  DHAOTEPMUYECKHE  PpEaKIuH,
TEPMOXUMUYECKUE YPABHEHUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpatuMbIx U
HEOOPATUMBIX XUMUUECKUX peakiusax. [IoHsATHEe 0 TOMOTE€HHBIX U TE€TEPOrE€HHBIX
peakiuax. Ilonstne o xkaranuse. lloHATHE O XMMHYECKOM pPaBHOBECHH.
@akTOphl, BIUAIOLIME HA CKOPOCTh XMMHUYECKOW PEAKUUM W TOJOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUHU, JJIEKTPOHHBIM OayaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHHME  ypaBHEHUM
OKHCIIUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIUA C HUCIOJB30BAHUEM METOJA
ANEKTPOHHOTO OallaHca.

Teopust ~ 2IEKTPOIUTUYECKOW  JUCCOLMALMU. DNEKTpOIUTBl |
HEANEKTPOJIUThl. KaTHOHBI, aHMOHBL. MeEXaHU3M JOHCCOLMALMKA BEUIECTB C
pa3IMYHBIMU BUAAMU XUMH4YECKOHM cBs3H. Crenenp auccouuannu. CHIBHBIE U
cia0ble DJIEKTPOJIUTHI.

Peakniun wmonHoro oOMeHa. YCIOBHS TPOTEKAHUS PEAKIM HOHHOIO
oOMeHa, TOJIHbIE M COKpalléHHble WOHHBbIE ypaBHEHHUs peakuuid. CBoHcTBa
KHCJIOT, OCHOBAHUI M COJI€l B CBETE MPEJCTAaBICHUN 00 AIIEKTPOIUTHYECKOM
nucconuanuy. KauecTBeHHbIe peakiiuu Ha HOHBI. [loHsTHE O THApONIM3E CONEl.

Xumuueckuii IKCnepuUMeHm:

O3HAKOMJICHHE C MOJEISAMU KPUCTAUIMYECKUX PEUIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa M ajiMasa), CIOKHBIX BEIECTB
(x1opuaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKInu
OT BO3JICHCTBUS Pa3IUYHBIX (DAKTOPOB, HCCIEAOBAHHE HIIEKTPOIMPOBOIHOCTH
pacTBOPOB BEUIECTB, IIpolLecCa AUCCOLMALMUA KHUCJIOT, LIEJIOYEH M COJIeH
(BO3MOKHO HCIIOJIB30BAHUE BUJIEO0 MATEPUATIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOMIMX TPU3HAKK TPOTEKAHUS pPEaKiuid HMOHHOro OOMeHa
(oOpa3oBanue ocajka, BBIJEICHHE Tra3a, O0Opa30BaHME BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUU
(ropeHue, peakuu pa3aoKeHHsI, COEIMHEHHS] ), paCIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOILIBK0 KA4YECTBEHHBIX PEAKUUMWA HAa HOHBL, PEUICHUE
JKCIIEpPUMEHTAJIbHBIX 3aa4.

HemeTanjibl 1 UX cOeIUHEHUS

OOmiast xapakTepucTuka rajaoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHbIe CTeneHH okuciaeHus. CTpoeHne u Gu3NYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XUMHYECKHE CBOWCTBA HAa MpUMEpe XJjopa
(B3anMozeiCTBUE € MeTaUlaMH, HEMEeTallaMH, LIeno4amu). XJIOPOBOJOPOA.
ConsiHas KUCI0Ta, XMMHUYECKHUE CBOMCTBA, MOJIyuYeHHE, MpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YesloBeKa. BakHelmune XJIOpUiabl U UX
HAaxO0KJICHUE B IIPUPOJIE.



O6mmas xapakrepucTrka 31eMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTENEeHU OKHUcieHusl. CTpoeHue u (Gpu3nyeckue CBOICTBA
MPOCTBIX BEIIECTB — KHUCIOPOJAa U Cepbl. AJUIOTPOINHBIE MOIU(PUKALINU
KUCJIOpOJia U cepbl. XUMUYECKHE CBOWCTBAa cepbl. CepoBOAOpPOA, CTPOECHHUE,
buzndeckue W XuUMHUYeCKHe CcBoMcTBA. OKCHABI Cephl KaK MPEICTABUTEIIH
KHCJIOTHBIX OKCUI0B. CepHasi KHUCIIOTa, (PU3NYECKHE U XUMUYECKHE CBONCTBA
(oOurue Kak MpeCcTaBUTEINs Kiacca KUCIOT U crnenuduueckue). XuMUIEeCKue
peakiuu, JIeKallue B OCHOBE IMPOMBIIIJIEHHOTO CIOC00a TOJyYeHUsI CepHOM
KUCIOTHL. [IprMmenenne cepHo KUCIOThl. CONu CEPHOM KUCTOThI, KAUeCTBEHHAS
peakiusi Ha cynbbar-uoH. HaxoxneHue cepbl U €€ COCIUHEHHI B IMPUPOJIC.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAroUed Cpeibl COSIUHECHHUSIMU  CEpBI
(KUCTIOTHBIE JTOKAM, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
peI0TBpAICHUS.

O6mas xapakTepucTuka 31eMeHTOB VA-rpyniibl. OCOOCHHOCTU CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHNU OKHUCJICHUS. A30T, pacpoCTpaHEHUE B IPUPOJIE,
dbuzndeckue U XuMu4Yeckue cBoiictBa. Kpyroropor azora B npupojie. AMMHAK,
ero (U3MYECKHEe W XMMHUYECKHE CBOMCTBA, TMoOiydeHHue M npuMmeHeHue. Conu
aMMOHMUS, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBa, mpuMeHeHue. KauectBeHHas
peakuus Ha MOHbI aMMOHUS. A30THasg KHUCIOTa, €€ MoJlydeHue, (U3N4ecKue u
XUMHYECKHE CBOMCTBa (00IIMEe Kak TpPENCTaBUTENs Kjacca KHUCIOT U
cnenuduyeckue). lcmnonp3oBaHue HUTPATOB M COJIEM aMMOHHMS B KauecTBE
MUHEPAIbHBIX yI00peHui. XHUMHUECKOe 3arpsa3HeHUE OKPYKAIOIIEeH Cpebl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC MOXKIHW, 3arps3HEHUE BO3yXa, MOYBHI H
BogoémoB). docdop, amnorponHbie Moaudukanuu ¢ocdopa, GuUzMUIECKUE H
xuMuueckue cBoiictBa. Okcun pochopa (V) u pochopras kuciaora, GusHuecKme
U XMMHYECKUE CBOMCTBa, monydeHue. Mcmonnp3zoBanue QocdaToB B KauecTBe
MUHEPaJIbHBIX YI0O0pECHHIA.

O6mast xapakTepucTrKa 351eMeHTOB [V A-rpyrimbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIE CTENEHW OKHUCIEHHS. YTIEepoHd, aIOTPOIHbIE
MoAU(UKAIINKA, PACTPOCTPAHEHHE B MPHUPOJE, (U3HUECKHE U XUMHYECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yrieposa B npupoze. OKCuabl yriepoaa, ux
¢uznueckne W XUMUYECKHE CBOMCTBA, JIEWCTBHE HAa >KUBBIE OPTraHU3MBI,
MOJIyYEHUE U MPUMEHEHUE. DKOJIOTHYECKUE MPOOJIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a TI00adbHOTO TIOTEIJICHUS KIMMAaTa, IMAPHUKOBBIN
s dekr. YroipHas KUCIOTa U €€ CONU, UX (PU3NISCKUE M XUMHIESCKHIE CBOKCTRA,
MoJlyueHne U mnpuMmeHeHue. KadecTBeHHass peakmusi Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIILIEHHOCTU U CEIbCKOM
XO35MCTBE.



[lepBoHauanbHble TMOHATHS 00 OPTraHWMYECKWX BEIIECTBaX KaK o
COCIMHEHMSIX yriepoaa (MeTaH, 3TaH, STWICH, alleTHJICH, TaHOJ, TJIHMIEPHH,
YKCycHas kuciota). [lpupomHpie HUCTOUYHWUKH  YTIEBOIOPOAOB  (YroJib,
MPUPOJIHBIN Ta3, HePTh), TPOAYKTHI UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTMYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oenkax, yriaeBoJax — M UX POJIM B KU3HU YelloBeKa. MaTepualibHOe €IMHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCIUHCHHUIA.

KpemHunii, ero ¢u3uUeckue W XUMHUYCCKHE CBOWCTBA, TOJYYCHHE U
npuMmeHeHre. CoeMHEHHMST KpeMHUs B mpupojae. OOmue mpeacraBieHus 00
okcuze kpemuus (IV) u kpemuueBoi kucinore. CHIMKAThI, KX UCIIOJIB30BAaHUE B
OBITY, B IPOMBINIJICHHOCTH. BaXkHEHIITNE CTPOUTEIbHBIC MaTepUaIbl: KEpaMHKa,
CTEKJIO, LIEeMEHT, OeTOH, kene300eToH. [IpobieMbl 6e30MacHOro UCHOIb30BAHMS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTOBCEAHEBHOM JKH3HU.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3IoB HEOPTraHUYCCKUX BEIIECTB, CBOMCTB COJITHOU KUCIIOTHI,
NPOBEJICHNE KA4YSCTBEHHBIX PEAKIUHA Ha XJIOPUI-UOHBI M HaOJIOJCHUE
NPHU3HAKOB WX MPOTCKAHUS, OIBITHI, OTPAKAIOIINE (PU3HUECKHE U XUMHYCCKUE
CBOICTBA TaJIOTEHOB M HUX COEIMHEHHH (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 00pa3lamMu XJIOPUAOB (TajJoreHU0B),
O3HAaKOMJIEHHME C o0Opa3nmamMu cepbl U €€ COEIMHEHUSIMH (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATepUasIoB), HaOMIOJEHHE Tpolecca OOYIrIIMBaHUS
caxapa TMOJ JEWCTBHEM KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3Yy4YEHUE
XUMUYECKUX CBOWCTB  pa30aBICHHONW CEpPHOM  KHUCIOTHI, TPOBEICHHE
KaueCTBEHHON peakmuu Ha cyiabdaT-uoH u HaOMOACHUE TMpu3HaKa e&
IPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMH CBOWMCTBAMHU a30Ta, hocdopa u ux
COCMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUWE BHJAEOMATEpHANIOB), O0Opas3amMu
a30THBIX U (pocPOpHBIX yIOOpEeHUH, MOJydeHne, COONMpaHne, paclio3HaBaHUE U
M3y4eHHE CBOMCTB aMMHAaKa, IMPOBEICHHE KAYECTBCHHBIX PEAKIMHA Ha HOH
aMmMoHMST W (dochaT-MOH © H3yYEeHUE TMPU3HAKOB MX MPOTEKAHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEIbIO (BO3MOXKHO
HCIIOJIb30BAaHUE BHJICOMATEPHANIOB), HW3YYEHUE MOJENEeH KPUCTALTUYSCKUX
peméTok anmasa, rpaduta, GyepeHa, 03HaKOMICHHE ¢ TIPOIECCOM aIcopOIu
PacTBOPEHHBIX BEIIECTB aAKTUBUPOBAHHBIM YIIIEM U YCTPOMUCTBOM MPOTHUBOTA3a,
MOJIyYCHHE, COOMpaHNE, PACTIO3HABAHUE U M3YUYCHHE CBOMCTB YIJIEKMCIIOTO ra3a,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMiA Ha KapOOHAT M CHJIMKAT-UOHBI U U3yYeHHE
MPU3HAKOB WX TMPOTEKaHWS, O3HAKOMJIEHHWE C TMPOIYKIIMEH CHUIMKATHON
MIPOMBITINICHHOCTH, PEIICHNE IKCTIEPUMEHTAIBHBIX 3a71a4 1Mo Teme «Bakueiimme
HEMETaJUTBI M X COCTMHCHHUS.



MeTta/uibl 4 MX COCAUHCHUSA

OO0miass xapakTEepUCTUKA XMUMHUYECKUX OJJIEMEHTOB — METaJjoB Ha
OCHOBAaHMU HMX MOJ0XKEeHUA B [leproanueckon cuctemMe XUMUYECKUX AJIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHEe METAIIOB. MeTtannueckas
CBSI3b U METAJUIMYECKasi KPUCTANIMYECKAS] PEIIETKA. DIEKTPOXUMUUYECKUN Pl
HalnpspDKEHUW MeTaiuioB. PU3NUYEeCKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl ToNydeHUss MeTayioB. [loHsATHE O KOpPpO3UM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alllMTBl MX OT Koppo3uu. CmiaBbl (CTallb, YYTyH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIIICHHOCTH.

[[lesouHble MeTAIUIBL: TTOJOXKEHUE B [leprnoauueckoil cucteMe XuMUYECKUX
anemeHToB JI. 1. MenaeneeBa, CTpo€HUE UX aTOMOB, HAXOKJIECHUE B MPUPOJIE.
dusnyeckre U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl 1
TUJAPOKCHUBI HATpusi U Kanus. IIpuMeHeHue IIEeNOYHbIX METAUIOB U UX
COE€IUHCHUH.

[[leiouHO3EMENIbHBIE METAIBI MarHuid W KaJIbIUWA: TIOJOXKEHUE B
[Tepunoguueckoit cucreMe xuMudeckux aneMeHToB J[. Y. Menaeneesa, ctpoenue
WX aTOMOB, HaxoxJeHue B mpupoae. Pu3Myeckue M XUMHUYECKHUE CBOWCTBA
MarHus W Kajaplusa. BakHeillnne coequHeHus KalbLUs (OKCHI, THAPOKCHI,
coinn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AnromuHuii: mnonoxkeHue B lleprognueckoil cUCTEME XUMHUYECKUX
sanementoB JI. V. MeHneneeBa, CTpOEHHWE aTroMa, HAXOXKIECHHUE B MPHUPOJE.
dusnyeckue M XUMHUYECKHME CBOWCTBA alOMUHUSA. AMQOTEpHbIE CBONCTBA
OKCH/JIa U TUAPOKCUIA ATTFOMUHUSL.

Keneso: monoxenue B [leppoanyeckoin cucTeMe XUMHUYECKUX AJIEMEHTOB
. 1. MenaeneeBa, CTpO€HUE aTOMa, HAXO0XJeHUE B mpupose. duzndyeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Oxcuupl, TUAPOKCUbl U coiu xkeneza (II) u
xenesa (IIT), ux cocras, CBOMCTBA U MOJIyYEHHE.

Xumuueckuii IKCnepUMeEHm:

O3HAKOMJICHHE C 0OpaslaMu METAUIOB U CIUIAaBOB, WX (U3HUYECKUMU
CBOMCTBaMH, HW3Y4YE€HHE PE3YJIbTATOB KOPPO3UU METAIIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJIEUCTBHSI OKCHUIA
KaJIbLIUS W HATpus C BOAOW (BO3MOXXHO HKCIOJIb30BAHHUE BUIAEOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOLIECCA TOPEHUS XKENE3a B KUCIOPOAE
(BO3MOKHO HCIIOJB30BaHUE BHACOMATEPHANIOB), IMPU3HAKOB MPOTEKAHUSA
KaueCTBEHHBIX PEAKI[Mi Ha NOHBI: MarHus, KaJablUs, alFOMUHUA, [IMHKA, Keje3a
(1) mxenesa (111), mequ (1), HabmroeHUE M ONTUCAHKE TIPOIIECCOB OKPATTHBAHHSI
IJJAaMEHH HWOHAMU HaTpHsl, Kalausi M Kaiblus (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUATIOB), HUCCIEJOBaHHE aM(OTEPHBIX CBOMCTB THMIPOKCHIA



AITIOMHUHMS Y TUAPOKCHUAA [IUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
«BaxxHenure MeTauibl U UX COCTUHEHUS».

XHMHSA ¥ OKPYKAOLIAs cpeaa

BemecrBa u Marepuasisl B IOBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
HCIIOJIb30BaHUE BEILECTB U XUMUUYECKHUX peakiuil B ObITy. [lepBas nomouis mpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHYECKOe 3arps3HEeHNE OKpY Karollen cpeibl (peenabHas JOmyCcTUMast
KOHLIEHTpalus Bemects, ganee — [1JIK). Ponb xumuu B pelieHun 3K0oJI0rHYeCcKuX
npooJieM.

Xumuueckuit IKcnepumenm:

u3ydeHre o0pa3loB MaTeprasioB (CTEKIIO, CIJIaBbl METAJUIOB, MOJTUMEPHbIE
MaTepuahbl).

Mescnpeomemmnule cea3u

Peanuzanusa mexnpeaMETHBIX CBA3EH MPU U3YUYCHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCIOJb30BaHHE KaK OOIIUX EeCTECTBEHHO-HAYyYHBIX
HNOHSATUMN, TAK U MTOHATHM, SBJISIOIINXCSA CUCTEMHBIMHU JJISI OTAECIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO61ume ecTecCTBEeHHO-HAYYHbIC TIOHATHS: HAy4YHbIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuukanus, NepPUOAUYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHHE, MOJENb, SBJICHHUE, MapHUKOBBIM
3¢ eKT, TeXHOIOTHUSI, MaTePUAIIbI.

®usnka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHI,
U30TONBI, PaJUOAKTUBHOCTb, MOJEKYJa, SJIEKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIPOBOAHUKH, AUDIEKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHO€  COCTOSIHME  BEIeCTBa, TIa3, pacTBOpP, PaCTBOPUMOCTb,
KpUCTAININYECKas pemiéTka, CIUIaBbl, (QHU3WYECKUE BETUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPATIbHBIC
yoOpeHus, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MIUTAaTENIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJAbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOI'O OOIIEro
o0pa30oBaHus JOCTUTAIOTCS B XOA€ OOy4YEeHMsS] XMMHHM B €IMHCTBE Y4YEOHOU U
BOCIUTATENIBHON  JEATEIBHOCTH B  COOTBETCTBUM C  TPAJAUIMOHHBIMU
POCCHUMCKUMHU COLIMOKYJIBTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
IPUHSATHIMU B OOIIECTBE MpaBUJIAMH U HOPMaMH TOBEJCHHUS U CIIOCOOCTBYIOT
nporeccaM CaMONO3HaHUs, CAMOPA3BUTHUS U COLIMAIIM3AIMHI 00 y4atoIIUXCS.

JIN4HOCTHBIE  pe3yJbTaThl  OTPaKalOT TOTOBHOCTh  OOYyYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTALMN U
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpuoTHYECKOr0 BOCIIUTAHMS

IIECHHOCTHOTO  OTHOIIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY W HAYYHOMY HACJEIUI0, TOHUMAaHUSA 3HAUYCHUS XUMHUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOM
uHbopMaIe! O TepeloBbIX JTOCTIKEHHUSX U OTKPBITUSAX MHUPOBOM H
OTEYECTBEHHON XHMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) TPa’kIaHCKOr0 BOCTIMTAHMSI:

NPEACTABIEHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIICHHH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM, Y4EeOHOMCCIIEAOBATEILCKONW, TBOPYECKOM UM JAPYIHX  BHJAX
NEeSTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW AESTENBHOCTU MPH
BBITIOJTHEHUN Y4YEOHBIX, IMO3HABATENbHBIX 3a/1a4, BBIOJHCHUH XUMHYECKUX
AKCIEPUMEHTOB, CO3MaHUM  y4eOHBIX  MPOEKTOB,  CTPEMJIEHHUA K
B3aMMOIIOHUMAHHIO U B3aUMOTIOMOIITH B MPOIIECCE ITOM YICOHOMU NESITENIBHOCTH,
FOTOBHOCTH OLICHMBAaTh CBOE IIOBEJACHHWE M NOCTYNKH CBOMX TOBAapUIIEH C
MMO3ULMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS IMOCIEICTBUN
IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS .

MHPOBO33PEHUYECKUE MPEACTABICHUS O BENIECTBE U XMMUYECKOUN PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U COCTABJISIOLIME
OCHOBY JJII TOHWMAaHHUS CYITHOCTH HAyYHOW KapTUHBI MUPA, PECTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS IMPUPOJbI, B3aUMOCBS3SAX YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEIbHbIE MOTUBBI, HAMIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUH MO
XUMUHU, HEOOXOJIUMbIE N1 O0BICHEHUS! HAOJII0MaeMBbIX MPOIECCOB U SIBIICHUM,
M03HABATEIbHOM, MHPOPMALMOHHOW M YUTATENbCKOM KYJIbTYpPbl, B TOM UYHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl ¢ Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM
JTUTEpPaTypor, JOCTYMHBIMU TEXHUUYECKUMH CpPEeACTBAaMU HH(OOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEeHHMIO M TMO3HAHUIO, JIIOOO3HATEIBbHOCTh, TOTOBHOCTh H
CrOCOOHOCTh K  camM0OOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEI0BATEILCKOM
NeSATeNIbHOCTH, K OCOBHAHHOMY BBIOOPY HAIIPABJIECHHOCTH M YPOBHS OOy4ECHUS B
JIATbHEUIIIEM;

4) popMHUpOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTU J>KM3HH, OTBETCTBEHHOIO OTHOUICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pOBBIA 00pa3 »*WU3HU, OCO3HAHUE TOCIICACTBUN H
HETMPUSATAE BPEIHBIX TMPUBBIUEK (YHMOTPEOJICHUS aJIKOTOMS, HApPKOTHKOB,
KypeHHs1), HEOOXOUMOCTH COOJIFOICHUS TTPABHII O€30MMaCHOCTH MPU 0OpAIICHUH
C XMMUYECKUMH BEI[ECTBAMU B OBITY M pealIbHON KU3HU;

5) Tpy10BOro BOCIIATAHMSA:

UHTEpEC K MPAKTHYECKOMY HM3YUYEHHIO MpOQeccuil U Tpyaa pa3iudyHOro
pona, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMs MPEAMETHBIX 3HAHUNA MO XUMUM, OCO3HAHHBIA BHIOOD
UHAUBUAYATbHON  TPAGKTOpPUM TMPOAOIKEHHS 00pa3oBaHHs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, yCHemHoW mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJIMMBIX YMEHHM, TOTOBHOCTH aJanTUPOBAThCS B MpodecCHOHANbHON
cpene;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS

AKOJIOTHYECKHU IIEIeCO00pa3HOe OTHOIIEHUE K MPHUPOAEC KaK HCTOYHUKY
U3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE [IEHHOCTH 3J0POBOI0O
u Oe3omacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MIEeCKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOIIOICHUS
mpaBwI OE30MacHOTO TMOBENEHUS TpH paboTe C BeleCTBaMH, a TaKXkKe B
CUTYyalusiX, yrpOKAIOUIMX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TOTy4aeMbIe TIPU U3YYCHUH XUMUH, IS
pelIeHusT 3a/a4d, CBSI3aHHBIX C OKPYXKAIoLIed TMPUPOJHOW Cpedou, s
MOBBIIIEHUSI YPOBHSI 3KOJIOTUYECKOW KYJIbTYpbl, OCO3HAHUSI TJI00aIBbHOIO
XapakTepa dSKOJIOTHUECKHUX MPOOIJIeM 1 TTyTEeH UX pElIeHUs MOCPEACTBOM METOJIOB
XUMUHU, HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHS PYKOBOJICTBOBaThCSA UM B
MMO3HABATEIbHOW, KOMMYHUKATUBHON U COUAJIBHON ITPAKTHKE.



METAIIPEIMETHBIE PE3YJIbBTATHI

B cocraBe MeranpenMETHBIX pPE3yJIbTAaTOB BBIACISAIOT 3HAYUMBbIC IS
dbopMupoBaHUsT MHUPOBO33pPEHUsI OOIIEHAYYHbIE TMOHITUS (3aKOH, TEOpus,
MPUHIIUIL, TUTIOTE3a, PaKT, CUCTEMA, TIPOIIECC, SKCIIEPUMEHT U JPYTOE. ), KOTOPbhIC
HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEaMeTaxX U MO3BOJISIOT Ha
OCHOBE 3HAaHUU U3 ITUX MPEIMETOB (DOPMUPOBATH MIPEACTABICHUE O IIEJTOCTHOM
HAay4yHOM  KapTUHE MHpa, U  YHHUBEpPCaJbHble  y4eOHBIC  JICUCTBUSA
(mo3HaBaTeNbHBIE, KOMMYHUKaTUBHBIE, PETYJISITUBHBIC), KOTOpBIE
obecnieunBalOT  (POPMHUPOBAHME  TOTOBHOCTU K  CaMOCTOSITEIIbBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYCOHOU e TEIHLHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAIBbHbIE YUeOHbIE eiicTBUSA

ba3zoBble JJornuyeckue NecTBUA:

YMEHHUS HMCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS TP OCBOCHHHU
3HAHUHN: PACKPBIBATh CMBICI XUMUYECKUX MOHATUN (BBIACISTh UX XapaKTEPHBIC
IPU3HAKH, YCTAHABINBATh B3aUMOCBSI3b C IPYTUMH MMOHIATHUSIMHU), UCIIOJIH30BAThH
MOHSTHUS JIJI1 OOBICHEHUS OTACIBHBIX (PAKTOB U SBJICHUH, BHIOUPATh OCHOBAHUS
U KPUTEPUH JIJIS1 KITACCU(PUKAITUN XUMUUYECKUX BEIIECTB M XUMUUECKUX PEaKITUH,
YCTaHABIMBATh MPUYNHHO-CIEJACTBEHHBIE CBSI3M MEXAY OOBEKTaMH H3Yy4YEHUS,
CTPOUTH JIOTHYECKHUE pacCykJAeHUusl (MHOYKTUBHBIE, JEIyKTUBHBIE, IO
aHaJIOTHUH), J€JaTh BBIBOJbI U 3aKIIOUEHUS;

yMEHHE TPUMEHSTh B TMpoOIlecce IMO3HAHUS TOHATHUS (IIPeIMETHBIE U
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEINH, HCIOJIb3yeMble B
XUMHH, TpPeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMbIE B XUMHH MOJICIIbHbIE
NPE/ICTaBIICHUSI — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUecKas popmyna
U ypaBHEHHE XUMHUYECKON pEaklnu — MPH PEHIeHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4ETOM 3TUX MOJEIIbHBIX IPEACTABICHUN BBISIBISATh U XapaKTEPU30BaTh
CYIIECTBEHHbIC TMPU3HAKKA HM3Y4aeMbIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U
XUMHYECKUX PEaKIWi, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYUHHO-
CJIE€ICTBEHHBIE CBSI3U U MPOTUBOPEYUS B U3YUAEMBIX MPOLECCAX U SIBICHUSX.

ba3oBblie ucciienoBare/ibCKue AeHCTBUS

YMEHHUE HCIOJIb30BAaTh MOCTABJIECHHBIE BOMPOCHI B KaY€CTBE MHCTPYMEHTA
MO3HAHUA, a TAaKK€ B KayeCTBE OCHOBBI [JIsi (POPMUPOBAHHS TUMOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETeHNE OMbITa O TUIAHUPOBAHUIO, OPTAHM3AIMU W TPOBEICHUIO
VYCHHUYECKHX DJKCIEPHUMEHTOB, yMEHHE HaAONIOAaTh 3a XOJOM MpOIecca,
CaMOCTOSITEJIbHO ITPOTHO3UPOBATH €r0 Pe3yibTat, (GopMyaupoBaTh 0000IIEHUS
Y BBIBOJBI O pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh
OTU€T O IPOJIeTaHHON padoTe.



Pabora ¢ unopmanmueii:

yMEHUE BBIOMpATh, aHATU3UPOBATH W HHTEPIPETUPOBATH UHOOPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUSI, TOTYyUYaEMYIO U3 PA3HBIX HCTOUHUKOB
(Hay4HO-TIONYJISIpHAST JIMTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIpPaBOYHBIC
nocodbusi, pecypcel MHTEpHETa), KPUTUYECKHU OIEHHWBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHUE TMPUMEHSTh Pa3IMYHbIe METObI U 3aMPOCHI MPU MOUCKE U OTOOpE
MH(pOpMAIIMM U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOIUMBIX ISl BBINOTHEHUS
y4eOHBIX U TTO3HABATEIbHBIX 3aJ1a4 OMPEICIEHHOTO TUIIA, TPUOOPETEHUE OIbITa
B 00JIaCTH UCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHIA,
OBJIQJICHUE KYJBTYPOH aKTUBHOT'O MCIOJB30BAHUS PA3JIMUHBIX TMOUCKOBBIX
CHUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYI (OPMY NpEACTaBICHUS
uH(DOpMalMK ¥ WIUTIOCTPUPOBATH pPEIIacMble 3a7a4d HECJIOKHBIMU CXEMaMH,
auarpaMmMamM, Ipyrumu ¢popmMamu rpaduku U UX KOMOUHAIIUSIMU;

yMEHHE HCIOJIb30BaTh M AaHAJIM3UPOBATh B IIpollecce Y4YeOHOW u
UCCJIEI0BATEILCKOM ICATETLHOCTH MH(GOPMAIIUIO O BIUSIHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXAIOLEeH MPUPOTHOMN
Cpenpbl.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBHSA:

YMEHHS 3a/1aBaTh BOIPOCHl (B XOoJe auanora u (WIh) IUCKYCCHM) TIO
CYLIECTBY 0OCYyXJaeMoil TeMmbl, (OPMYIHUpPOBATH CBOU  MPEIOKEHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUS TPEACTABIATh IOJYUYEHHbIE PpE3yJIbTaThl I03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JenaTh MPE3CHTALHIO
PE3YJIBTATOB BHITIOJIHEHUS XUMUYECKOTO IKCIIEPUMEHTA (J1a0OpaTOPHOTO OTIBITA,
nabopaTopHO paboOThl TIO HKCCIIENIOBAHUIO CBOWCTB BEIIECTB, Y4E€OHOTO
MIPOEKTA);

YMEHHS y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOM M  HCCIIEIOBATEIIbCKOM  NIESTENBHOCTH TMPU  PELICHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIACOBAHUS
no3uiuii (00CcyX aeHusi, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JICHCTBHUM, OIpEAeIeHUE KpPUTEPUEB IO OLEHKE KauecTBa
BBITIOJIHEHHOM pabOThI U ApYrue).

PeryjsiTUBHBIC YHUBepPCAJIbHbIE yYeOHbIE 1eliCTBUSA:

YMEHUE CaMOCTOSITEBHO OMpPEAEIATh LENU JESITeNbHOCTH, MJIaHUPOBAT,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U TIPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Haubosee 3(hPeKTUBHBIE CIIOCOOBI PEIICHUSI YUEOHBIX
Y TO3HABATEIBHBIX 3a7]a4, CAMOCTOSITEJIbHO COCTAaBJISITh WA KOPPEKTUPOBATH



NPEIJIOKEHHBIA QJITOPUTM JEHUCTBUM IMPU BBIIOJHEHUU 3aJaHUN C YYETOM
MOJIYYEeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKUUsX,
OLICHUBATh COOTBETCTBHUE MOJIYYEHHOTO PE3yJIbTaTa 3asBICHHON LEIN, YMEHUE
HCIIOJIb30BaTh U aHAJU3UPOBATh KOHTEKCTBHI, IPEIJIAraéMbIE B YCIIOBUH 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yJabTATOB IO OCBOEHUIO 0053aTE€IBLHOTO
coJlepKaHMsl, YCTAHOBJIEHHOTO JaHHON (enepanbHON paboueld MporpaMMon,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIIMMKCS HAay4HbIE 3HAHUS, YMEHUS U CHOCOOBI
NeucTBUM, crenuduyeckue s MPeIMETHOM o00JacTu «XUMHS», BHJIBI
NEATEIbHOCTH 10 TMOJYYEHUIO HOBOIO 3HAHWs, €ro HWHTEPIpPETALUH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIUSX.

K koHuy oOyuenust B 8 kjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

e PACKpBIBATh CMBIC] OCHOBHBIX XUMUYECKUX MOHSTHUI: aTOM, MOJIEKYJIa,
XUMUYECKUI 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOHASI U HEOJAHOPOJIHASA), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAas
U MOJIEKYJISIpHAs: Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBas JO0JIsI XUMHUYECKOrO JJIEMEHTAa B COCIMHEHUU, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAaHUE, COJb, JJIEKTPOOTPUIATEIHHOCTD,
CTeNIeHb OKHCIICHUS, XMMHUYECKas peaklusi, KIacCuPUKalus peaKilvii:
pEaKLUUM COCIUHEHUs, PEAKLUU PA3J0KEHUS, PEaKLUU 3aMEIICHUs,
peakuuu oOMeHa, 9K30- U IHAOTEPMUUECKUE PEAKIINH, TETIIOBOH A hexT
peaKkIuu, sAPO aToMa, dJIEKTPOHHBIM CIIOM aToMa, aToMHas OpOWTallb,
paghyc aroMa, XUMHUYECKas CBA3b, IIOJSpHAasT W HENOJsIpHas
KOBAQJICHTHAsl CBS3b, MOHHAs CB3b, HWOH, KAaTHOH, aHWOH, pPacTBOp,
MaccoBasi A0Jis BellecTBa (IPOLIEHTHAS KOHLIEHTPALIMs ) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XWMHMYECKMX IOHATHU U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHHU;

e WCIIOJIb30BaTh XWMHYECKYI) CHMBOJHUKY JUIsI COCTaBICHHS (HOpMYyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONpENENATH BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTMHEHUSX,
CTENICHb  OKHCIIGHHS DJJIEMEHTOB B  OWHApHBIX  COCIUHCHHUSX,
IIPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COCAUMHEHUH IO
dbopMynaMm, BHI XUMHUYECKON CBsI3M (KOBAJIGHTHAs W HWOHHAs) B
HEOPraHWYECKUX COCINHEHUSAX;

e packpeiBaTh cmbica llepuonnueckoro 3akona [[. M. Menaeneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX 3JIEMEHTOB OT HX MOJIOXKEHUS B llepnoanueckont cucreme,



3aKOHOB COXpaHEHUsl MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yYEHUs, 3aKOHa ABOTapo;

ONMMCHIBaTh M XapakTepu3oBaTh TabnuuHylo ¢opmy llepuoandeckoii
CHUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3jN4aTh TMOHATHUS «TJIaBHAS
noarpymnmna (A-rpynmna)» u «no6ounas noarpynna (b-rpymnmna)», masnsie
1 OoJIbIIME MEPUO/bl, COOTHOCUTh 0003HAUYEHMSI, KOTOPbIE UMEIOTCS B
tabiuue «llepuognueckas cucrema XuMHuueckux siaementoB [ WM.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX D3JIEMEHTOB (COCTaB M 3apsl sAjpa, o0llee Yucio
AJIEKTPOHOB U PACTIPEEICHUE UX 110 AIEKTPOHHBIM CIOSM);
KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYeCcKue
BEIIECTBA, XUMUYECKUE PEAKIMH (TI0 YUCTY U COCTaBY yYacCTBYIOIIUX B
peakiiy BEIECTB, M0 TeII0OBOMY 3D PeKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOUIME XUMHYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX  KJIAacCOB,  TOJTBEpPXkAas  ONUCAHWE  NpUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEaAKITU;
NPOrHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCMMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTU MPOTEKAHUS XUMUYECKUX
IPEBpaIEHUH B Pa3IMYHbIX YCIOBUSX;

BBIUUCTISITh OTHOCHUTENIbHYIO MOJEKYISIPHYI0 ¥ MOJISIPHYIO MacChl
BEIIECTB, MAacCOBYIO JIOJI0 XHMHUYECKOr0o »3JeMeHTa 1o (opmyre
COCIMHEHHUS, MAacCCOBYIO [OJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pacy€Thl IO YpaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEpAlid MBICIUTEIbHON NEITeNTbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OO0O0OIIEHHEe, CHUCTEMAaTH3allUIo,
KJIacCU(UKAINIO, BBISIBIICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — s
U3Y4YCHHsS] CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4dyHblE  METOJbl  TO3HaHUS —  HaOMIOJICHWE,  HM3MEpEHHE,
MOJEINPOBAHNE, SKCIIEPUMEHT (peajbHbI U MBICJICHHBIN);

cieioBaTh MpaBWIaM IIOJIb30BaHHMS  XMMUYECKOM TOCylIOW H
nabopaTopHbIM O0OpYAOBaHMEM, a TaKXKe MpaBHIIaM OOpaIIeHUs C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMUSIMU TIO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHYECKUX OMBITOB MO TMOJIYYCHUIO U COOHMPaHUIO
razoo0pa3HbIX BeEHIECTB (BOAOpPOJAa M KHUCIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB C ONPENCIEHHON MAaCCOBOM JOJIEW paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MOPOBOJUTh  XMMHUYECKHE  OAKCHEPUMEHTHI IO
pacno3HaBaHUWIO PACTBOPOB WIEJIOYEM M  KHCIOT C IOMOIIBIO
WHJIUKATOPOB (JaKkMyc, peHondTanent, METUIOPAHXK U IPYTHE).



K koHuy oOyuenus B 9 kJjacce npeaMeTHbIE pe3ynbTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TMOHSATUM: XUMHUYECKHUI
3JIEMEHT, aTOM, MOJIEKyJla, WOH, KaTUOH, aHHOH, MPOCTOE BEIECTBO,
CJI0’)KHO€ BEILECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEILHOCTh, CTEIICHB
OKHUCJICHUS, XUMUYECKasl peaKIlusi, XUMHYecKasi CBsI3b, TEII0BOU A dekT
peakuud, MOJib, MOJIAPHBI  00BEM, pacTBOp, DJIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, SJEKTPOJTUTHYECKAS TUCCOLUALINS, PEAKIIUU UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUUYECKOE€ paBHOBECHE, OOpaTUMbIE W
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIIHHBIC PEaKIIHH,
OKHUCJIUTENh, BOCCTAHOBUTENb, OKHUCIEHUE U  BOCCTAaHOBJIICHUE,
ajuioTponus, aMpoTepHOCTh, XUMHUUECKasl CBSA3h (KOBaJECHTHAsI, MOHHAS,
MeTaJUTM4ecKas), KpHUcCTauInuecKkas pemérka, KOPpO3Hs METallJIoB,
CIUIaBbI, CKOPOCTh XHMHMYECKON peakIuu, MpeaeabHO JIO0MyCcCTHMas
koHueHTpauus [IJIK BemecrTna;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX TOHATUU U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX TIPEBPaICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJI COCTaBlIeHUS (opmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONPENENATh BAJICHTHOCTD U CTETIEHb OKUCIICHUSI XUMUYECKUX PJIEMEHTOB
B COCIMHEHUSX PA3JIUYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COeAMHEHHH 1o (opmysam, BUJ XUMUYECKON
CBA3U (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COEIMHEHUSX, 3apsi]] MOHA 110 XUMHYECKOU (opMylie, XapaKTep Cpe/bl B
BOJHBIX pacTBopax HEOPTraHUYECKUX COCIMHEHUH, TUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEUIECTBA;

packpbiBaTh cMmbIci Ilepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHHE: OIUCHIBATH M XapaKTEPU30BaTh
Tabiunyto Gopmy [lepronnyeckoit CHCTEMBI XUMUYECKUX JIEMEHTOB:
pas3nuyaTh MOHATHUS «TJIaBHAas moArpynmna (A-rpymmna)» U «mododHas
noarpynna (b-rpynma)», Manele U OoJblIME MEPUOABI, COOTHOCHUTH
0003HaYCHUSA, KOTOPHIC HMEIOTCS B IIEPHOJWYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XHMHYECKUX
ANEMEHTOB (COCTaB W 3apsia sapa, OOIee YHUCIO JJIEKTPOHOB H
pacrpefielieHue HX [0 BJIEKTPOHHBIM CJ0sIM), OOBSICHATH OO0IIUe
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAUHEHUN B
npejenax MajablX IEPUOJIOB U IIIaBHBIX MOJATPYIII C YYETOM CTPOCHHUS UX
aTOMOB;



KIaccu(UIMpoBaTh ~ XUMHYECKHE  DJIEMCHTBI,  HEOPTraHWYECKUE
BEIECTBA, XUMUYECKHUE PEaKIUu (IO YUCTY U COCTaBy y4aCTBYIOIIUX B
peaKIuu BEHIECTB, MO TEIJI0OBOMY 3(PdheKTy, M0 U3MEHEHUIO CTEeTeHEN
OKUCJICHHSI XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) O0IIME U cHeUUUECKUEe XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TOJTBEPXKIasl ONMUCAHUE
IpUMEpPaMH MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHHUU COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YpPaBHEHUS DJIEKTPOIUTHYECKOM JTUCCOIMAIMM KHUCIIOT,
niesioued M CoJied, TOJIHBIE W COKpall€HHBIE YpaBHEHUsI peakIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peakiui,  IOJATBEPKIAIOIINX
CYILIECTBOBAHUE T€HETUYECKOUW CBSI3M MEXIY BEIIECTBAMHU PA3TUYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTH OKHCIMTEIIBHO-BOCCTAHOBUTEIIBHBIX PEaKIIHHA
MIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS,
BO3MOXXHOCTH TPOTCKAHUS XMMHYCCKUX IPEBPAIICHHH B Pa3IUYHBIX
YCIIOBUSIX;

BBIUUCTSATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYI0O W MOJSIPHYIO MaccChl
BEIIECTB, MAacCOBYIO JIOJI0 XHMHUYECKOro »3JeMeHTa 1o (opmyre
COCIMHEHHS, MAacCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOM peakIuy;

coOMoMaTh  TpaBWiIa  TOJIB30BAHMS  XMUMHYECKOW  TOCYAOM W
1abopaTopHBIM O00OpYJAOBaHHWEM, a TaK)Ke IIpaBWja oOOpalieHus C
BEIIECTBAMU B COOTBETCTBHH C HWHCTPYKIUSMU TIO BBIIOJHEHHUIO
1a00paTOPHBIX XUMHUYECKHX OIMBITOB MO TMOIYYEHUI0O U COOMpPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

NPOBOAUTh  PEAKIUH, TOATBEPKIAIONINE KAYECTBEHHBIM COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPUI-, OpOMU/I-
, Hoaua-, kapOoHnat-, ¢pocdar-, CHIUKAT-, CyIb(aT-, TUAPOKCHUI-UOHBI,
KaTHOHBI aMMOHUSI M MOHBI M3yYEHHBIX METAJIOB, IPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

NIPUMEHSITh OCHOBHBIC OIEPAlid MBICIUTEILHON JCSITEIBHOCTH —
aHaJgu3 ® CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTH3AIHIO,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JUIsl M3yUEHHUs CBOWCTB
BEIIECTB M XUMHUYECKUX PpEAKIHMi, eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUs — HaOIIO/IeHNe, N3MEPEHHEe, MOJICINPOBAHNE, YKCIICPUMEHT
(peanbHbIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmyecTBo 4acoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHTpoabHbIe IIpakTHuyeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE peCypchl
padoThI padoTbl
Pazgea 1. IlepBoHayaibHble XMMUYECKUE TOHATHSA
Xumusi — BaykHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MPAKTHUYECKON JIEATEIBHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiecTBa n XumMnueckue 15 1 bu6mmoreka [JOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimme npeacrtaBuTe/ M HEOPraHUYeCKHX BelleCTB
21 Bosznyx. Kucnopon. [lonsitue 6 bubnuoreka [IOK
' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
Bopopoa.Ilonsrue o bubnuoreka [IOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnmoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30



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

Paznen 3. llepunoanueckuii 3axon u [lepuoanueckas cucrema xumndeckux 3j1emeHToB [I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUU

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6mmoreka [JOK

3.1 . 7
XMMHECKHX SIIEMEHTOB /] https://m.edsoo.ru/7f41837¢c

N. MenneneeBa. Ctpoenue

aToMa

XUMHYECKas CBA3b.
bu6mmoreka [JOK

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

3.2 OKHUCIUTENBHO- 8 1

BOCCTAHOBHUTCJIbHBIC PCAKITNN

ViToro 1o paszeny 15 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68 4 5

I10 ITIPOT'PAMME



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

9 KJIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB M TeM uugposbie
Ne n/m P Konrpoabsnubie | IIpakTnueckue (1upp )
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIMu
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIelIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnnoreka [IOK
' peaxuit https://m.edsoo.ru/7f41a636
13 DIEeKTPOIUTHYECKAS TUCCOLUALUS. 8 1 1 bubnuoreka [IOK
' XUMUYECKUE PEAKIIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Pasznen 2. HemeTauibl 4 X COCANHEHUA
21 OO6mras xapakKTepuCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as xapaKTeprUCTUKA XMMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' PYHHEL -€P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepucTUKa XUMUYECKIX Eufs OK
2.3 aneMeHToB VA-Tpynmnsl. A30T, pochop u 7 1 nommoreka L

nX COCANHCHUA

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

OO01mas XxapakTepuCTUKa XUMHIECKIX

bu6mmoreka [JOK
24 aneMeHTUOB IVA-rpymst. Yriepoan 8 https://m.edsoo.ru/7f41a636
erMHI/II/I 1 UX COCOIUHCHUS
Wroro mo paznery 25
Pazgen 3. Meraibl M UX COeTUHEHUS
. bubnuoteka [IOK
3.1 006 4
HIHE CBoHCTEa METaion https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2 B 7 1
3 aKHEHUITHE METAIIBI M UX COeIUHEHHUS 6 https://m.edso0o.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. XuMus u OKpy:kaomas cpena
41 BeniectBa u Matepuabl B )KU3HU 3 bu6mmoreka [JOK
' YeJloBeKa https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpemst 3 bubmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara nudpossbie
Tema ypoxka Konrpoabnsbie | Ilpakruyeckue
n/n Bcero u3ydeHusi =~ odpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl

1 [Ipenmer xumuu. Poss xumun B 1 bu6mmoreka [JOK
YKU3HM YelloBeKa. Tena 1 BenecTna https://m.edsoo.ru/ff0d210c

9 Ilonsarue o MeToMaxX MO3HAHUS B 1 bubmmoreka [JOK
XUMHAH https://m.edsoo.ru/ff0d227e
[TpakTruueckast padorta Ne 1

3 «IIpaBuiia paGoThI B TabOpaToOpun 1 bubnuoreka [IOK
U IpUEMBI OOpAIIEHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BemecTBa U CMECH. 1 bubmuoreka [IOK
Crioco0bl pazeneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2

5 «Paznenenue cmeceli (Ha mpumepe 1 bubmorexa [TOK

A . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIH)»
bubnuoreka [IOK
6 A 1
TOMBL H MOJSEIBE https://m.edsoo.ru/ff0d2a6¢c
XUMUYECKHUE DIIEMEHTHI. 3HAKU
7 (CMMBOJIBI) XUMHUYECKUX 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB



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

bu6mmoreka [JOK

8 Hpocrste it cnoskibie beliecTsa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHHE Bubnnorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH TIOCTOSHCTBA COCTaBa
10 BellecTB. Xumuueckas opmyra. bubnuoteka [IOK
BaneHTHOCTE aTOMOB XUMHUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcCHUTENbHAS aTOMHAs Macca.
11 OTtHocuTenbHAasE MOJIEKYIIsIpHAS bubmiorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 0151 XUMHUYECKOTO bubnuoreka [IOK
3JIEMEHTA B COSIUHECHNUN https://m.edsoo.ru/ff0d350c
13 Koaunuectso BemecTBa. MoJib. bubnuoreka [IOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE bu6mmoreka [JOK
SIBJICHUSI. XUMHUYECKasl PeaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yclIOBUS NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX pPeaKiuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MacChl bubnuoreka [IOK
BEILIECTB. XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KOJIM4eCcTBa, MaCcChl
bu6mmoreka [JOK
17 BEILIECTBA 10 YPABHEHUSM

XUMHWYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

Krnaccudukarnus XuMIU9ecKuX

bu6mmorexa [JOK

18 eakIiui (CoeuHEHUS,
peakuui (coez https://m.edsoo.ru/ff0d3f34
pa3ioKeHus, 3aMellleHus, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIIoneauct. O0ooIenne u bubmmorexa LHOK
) B https://m.edsoo.ru/ff0d40c4
CHCTEMATH3AaLMs 3HAHUHA
KonTpomasnas padora Nel o teme
20 «BelecTBa 1 XUMHYECKHUE bubmmorexa [JOK
https://m.edsoo.ru/ff0d4290
peaKITIm»
Bo3agyx — cMmech rasos. Cocras
21 BO3 yxa Kucnopox — sinemenrt u bubmmorexa [JOK
Ayxa. PoA https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnueckue U XUMHYECKUE
29 CBOMCTBA KUCJIOpOa (peakiuu bubnuoreka [IOK
okucneHus, ropeaune). [lonstue 006 https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoObI MOJTydeHHUsT KUCIIOPOJia B
23 J1a00PATOPUU U IPOMBILILIEHHOCTH bubnmorexa [JOK
patop p ’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHre KKCIopoIa
TennoBoii 3ppexT XuMUIeCcKou
peakKIuu, IOHATHE O
24 TEPMOXUMUYECKOM YPAaBHEHUU Bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUIECKHUX
PeaKIusIx
TormmmBo (HedTh, yroiab U METaH).
(epr, yr ) bubnuoreka [IOK
25 3arps3HeHne Bo3/lyxa, CocoObl

€ro MpeaoTBpaliCHus

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

[Tpaktuyeckas padora Ne 3 mo
teme «[lomyuenne u cobupanue

bu6mmoreka [JOK

26
KHUCJIOpO/Ia, U3YYEHUE €0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bomopoa — 3neMeHT u mpocToe
27 BeHIe(I:TBO Haxoxnenue 11: bubnmorexa HOK
’ https://m.edsoo.ru/ff0d4dd0
MIPUPOJIC
dusznueckne U XMMHICCKHUE
28 cBolicTBa Bogopoaa. [Ipumenenue bubmmorexa LHOK
poaa. 1ip https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
bubmmoreka [JOK
29 IT
OTPITHE O KHCTIOTAX H COBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI mosTydeHust BOAOPO/Ia B bubnuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTruueckast pabota Ne 4 o
31 teme «Ilonyuenue u cobupanue bubmorexa [OK
v p . https://m.edsoo.ru/ff0d4f42
BOJIOPO/ia, U3YUYECHHUE €TI0 CBOMCTBY
32 Monsipablii 00bEM ra30B. 3aKOH bubnuoreka [IOK
Asorazpo https.//m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a 1o ero N3BECTHOM bubmorera [OK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00bEMY
Brruncienus 00bEMOB ra3oB 110
34 YPaBHEHUIO pEaKLUU Ha OCHOBE bubnuoreka [IOK

3aKOHA 00BbEMHBIX OTHOLIEHUI
razoB

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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35 DOU3NYECKUE U XUMUYECKHE bu6mmoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [lonstue 06 bubmmorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 HacsiiieHHbie 1 HeHACHIIIEHHBIS bubmmoreka [JOK
pactBOpbl. MaccoBas 101 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
[IpaxTrueckas padora Ne 5 o

38 teme «lIpuroToBieHue pacTBOpoB bubnuoreka [IOK
C OMpeNeNEHHON MAacCOBOM JI0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KontponpHas padota No2 mo teme bubnuoreka [IOK
«Kucnopoa. Bonopon. Bonga» https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: cocTaB, KiaccupUKaIms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue n XuUMHUYECKUE

41 CBOMCTBA KUCJIOTHBIX, OCHOBHBIX 1 Bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCUIOB

42 OcHoBaHuUs: COCTaB, bubnuoreka [IOK
KJaccuguKanus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tony4yenue nu xuMuueckue bubnuoreka LIOK
CBOMCTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnorsr: cocTas, bu6nmoreka [JOK

KJ'IaCCI/I(I)I/IKaI_[I/IH, HOMCHKJIATypa

https://m.edsoo.ru/ffOdfee2
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[Tony4yenue u xuMuyeckue

bu6mmoreka [JOK

45
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 CHOCO((SI)II) 0T )GHI/UI nganfKHe bubmmorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTrueckas padora Ne 6.
47 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
3aga4 1Mo Teme «OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9b7c
HEOPTaHWMYECKUX COCTUHCHUI
I'eHeTnyeckas CBS3b MEXKITY
48 KJIacCaMHM HEOPraHUYCCKUX bubmorexa [TOK
. P https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06o001eHre 1 CUCTEMaTH3 AL bu6mmoreka [JOK
3HaAHUUN https://m.edsoo.ru/00ad9cb2
KonTtponbras padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI bubmorexa [OK
. https://m.edsoo.ru/00ad9ela
HEOPraHMYECKHUX COCTUHEHUI
[TepBbie MONBITKU KIacCU(UKAITUN
51 XUMUYECKUX 3JIeMeHTOB. [loHsATHE bubmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
O TpyMmax CXOAHbBIX SJIEMEHTOB
[Tepunoandeckuii 3aKoH U
59 Ilepnoanueckas cucrema bubnuoreka [IOK
XUMUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/00ada52c
MemneneeBa
bu6nmoreka [JOK
53 Ilepuropl, TpymIbl, HOATPYIIIBI i

https://m.edsoo.ru/00ada52¢c
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Crpoenue aromoB. Cocras

bu6mmoreka [JOK

>4 aTOMHBIX siaep. M30Torbl https://m.edsoo.ru/00ada342
CrpoeHue IeKTPOHHBIX 000JI09eK

55 aTOMOB 3JICMCHTOB bu6mmoreka [JOK
[Tepuonnueckont cucremsr /. N. https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTepucTuKa XUMUYECKOTO

56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoteka [IOK
[Tepnoanueckoii cucreme /1. Y. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro

57 3aKOHA JJI Pa3BUTHS HAYKU U bubnuoreka [IOK
npaktuku. [{. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, MEIaroT U TPaKIaHUH

58 DJIEKTPOOTPUIIATETLHOCTH aTOMOB bubnuoreka [IOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK

> Hontast XuMurieckas cosiss https://m.edsoo.ru/00adac34

60 KoBanenrnas nonspHas bubnuoreka [IOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8

61 KoBanentnas Henosnsipaast bubnuoreka [IOK
XUMHUYECKas CBSA3b https://m.edsoo.ru/00adaab9

bu6nmoreka [JOK
62 (CTenets OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO- bubmuoreka [IOK

BOCCTAHOBUTCJIbHBIC PCAKIIUU

https://m.edsoo.ru/00adb076
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bu6mmoreka [JOK

64 OKHCIUTEIN U BOCCTAHOBUTEIU 1 httos://m.eds0o.ru/00adb076
K o

65 | «Orpromesmma Xmameoms | 1 bubmotexa LIOK
B3y https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
CHCTEMaTH3alIs 3HAHUM https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
CHCTEMAaTH3alIHs 3HAHHUI https://m.edsoo.ru/00ad9ch?2

68 PesepBHbiit ypok. O600111eHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3alIHs 3HAHHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaundecTBO 4acoB DJIeKTPOHHBbIE
Ne arTa uudposbie
Tema ypoka Kourpoabusie | Ilpakrnuyeckue o p
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
[Ieproanueckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB /I, U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHYECKHX DJIEMEHTOB 1 bubmiorexa [OK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHOJIOB
Knaccudukanus n
3 HOMEHKJIATypa HEOPraHUIECKUX 1 bubmorexa [OK
P P https://m.edsoo.ru/00adb7e2
BEIIECTB

4 Bunpl xuMuueckon CBI3U U TUIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel o

5 teMe «lloBTOpEeHHE 1 1 1
yriay0iieHrne 3HaHUH OCHOBHBIX
paznenoB Kypca 8 kimacca»

Knaccudukarms XuMudeckux

6 €aKIUH 10 PA3INUYHBEIM 1 Br6mioreia [JOK
p p https://m.edsoo.ru/00adbcb0
MIpU3HaKaM

7 [TonsTHE O CKOpOCTH 1 bubnuoreka [IOK

XUMHUYECKOM peakuuu. [Tonstue

https://m.edsoo.ru/00adbe9a
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0 TOMOTE€HHBIX U T€TEPOTE€HHBIX
peaKusax

TloHATHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOIIIME HA CKOPOCTh

bu6mmoreka [JOK

8 XUMUYECKON PEaKLUU U https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHYIECKOTO
paBHOBeCHS
9 OKUCIUTEITBHO- bubmmoreka [JOK
BOCCTAHOBUTEIIBHBIE PEAKLINH https://m.edsoo.ru/00adcade
Teopust 37IEKTPOIUTHIECKON
10 mucconuanmy. CHIIbHBIE U bubmorexa [OK
https://m.edsoo.ru/00adcd68
ciabble AIIEKTPOTUTHI
11 HoHHbIe ypaBHEHUS peakuii bubmorexa [JOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOIICTBA KHUCIIOT U
OCHOBaHHI1 B CBETE
12 MpeACTaBICHUH 00 bubmorexa [OK
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKOM
JIACCOIUAIIAN
XUMHYECKHE CBOICTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubnuoreka [IOK
JIIEKTPOJIMTUYECKOMN https://m.edsoo.ru/00add8b2
JIUCCOIMAIIUN
14 [Tonsatue o rugponuse conen bubnnorexa [JOK

https://m.edsoo.ru/00add9d4
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O0001IeHUE U cUCTEMATHU3ALUAS

bu6mmoreka [JOK

15 3HAHWUH https://m.edsoo.ru/00addd12
[IpakTtuyeckas padora Ne 1.
16 «Pemenne YKCIEPUMEHTATBHBIX bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
3a/1a4»
KonTponsnas padora Ne2 o
17 TeMe «NEKTPOTUTHIECKAs bubnuoteka [IOK
qucconranua. XUMUYECKUe https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPaX»
OO6mras xapakTepucTuKa
18 ranI(])lreHOBI.) XHMqueCKHe brbmmorexa [TOK
. https://m.edsoo.ru/00addfe2
CBOICTBa Ha MpUMeEpE XJI0pa
Xnoposogopoa. CosssHast
19 KI/ICJ'II:)Ta inip?qecxne CBOIiCTBa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJIyueHue, MPUMEHEHHE
[IpakTrueckas padora Ne 2 o
20 teme «IlonydeHue coyisTHON bubmmorexa [IOK
. . https://m.edsoo.ru/00ade348
KHCIIOTBI, U3y4YEeHUE €€ CBONCTBY
Brruncnenus o ypaBHeHUSIM
21 XUMUYECKUX PEAKIUH, ECIH bubnuoreka [IOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
H30bITKE
29 OO1as xapakTeprucThKa bubnmnoreka [JOK
271eMeHTOB VIA-rpymnbl https://m.edsoo.ru/00ade64a
23 AnnoTtpornHsle MOAU(UKAITUT bubnuoreka [IOK

cepbl. Haxoxnenue cepel u €€

https://m.edsoo.ru/00ade64a
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COCIMHEHUH B IIPUPOJE.
XHWMHUYECKUE CBOWCTBA CEPBI

CepoBoa0opo1, CTpOCHHUE,

24 ¢bu3nvecKre 1 XUMUYECKHe Bubnuorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuapl cepel. CepHast KUCIIOTA,
25 (1)1/131/1%01(1/11:: u xpnxlznqecm/le Bubnuorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMECHCHHE
XUMHUYECKUE PEAKIINH, JISKAIIINE
B OCHOBE ITPOMBIIIIICHHOTO

%6 croco0a MoTy4eHHs] CEPHOU bubnuoreka [IOK
KHUCIJIOTBI. XUMUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKarolen
Cpelbl COETMHEHUSIMU CEPBI

7 Brruncnenune maccoBoii 1011 bubnuoteka [IOK
BBIXOJIa ITPOJAYKTA PEaKIKU https://m.edsoo.ru/00adec8a
OO6muras xapakTeprCcTHKa
a1eMeHTOB VA-rpynnsl. A30T,

28 acIpoCTpaHEHHUE B MPUPO/IE bubmmorexa [IOK
PAcpocIp PHpoIe, https://m.edsoo.ru/00adeea6
(br3UYEeCKHEe U XUMHUYECKUE
CBOMCTBA
AMMHMaK, ero pu3nvecKue u

29 XUMHUYECKHE CBOMCTBA bubmmorexa [IOK

’ https://m.edsoo.ru/00adf004
MOJIy4YeHHUE U IPUMEHEHHE
IIpakTuueckas padora Ne 3 mo
P P bubnuoreka [IOK
30 teme «IlonmydyeHne ammunaka,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/00adf180
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A30THast KHCIO0Ta, €€

31 ¢bu3nvecKre 1 XUMUYECKHe Bubnuorexa LIOK
cBOCTBA https://m.edsoo.ru/00adf306
Hcnonp30Banne HUTPATOB U
COJIE aMMOHMS B KQUECTBE

32 MUHEpaJIbHBIX YI0OpEHUI. bubnuoreka [IOK
XHWMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKpY)KaroIlEen CpeJibl
COCTMHEHUSMH a30Ta
dochop. Oxcun pochopa (V) u

33 dbocdhopnas kucnora, bubnuoreka [IOK
(br3UYeCKre U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOICTBA, MOJIy4CHUE
Hcnonws3oBanue dhochatos B

34 Ka4yeCTBE MUHEPAJIbHbBIX bubnuoreka [IOK
ynoOpeHuii. 3arps3HeHHe https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hocharamu
Yrnepon, pacripocTpaHeHHE B

35 HpI/Ipf))I[:, z)mnr;ecxl:/le u Bubmmorexa LIOK

8 https://m.edsoo.ru/00adfd9c
XMUMHYECKUE CBOMCTBA
Oxkcunpl yriaepona, ux
(buznuecKre U XUMUYECKHE
36 CBOMCTBA. DKOJIOTMYECKUE bubmmorexa [IOK
https://m.edsoo.ru/00adfebe
MpoO0IeMbl, CBSI3aHHBIE C
okcuzom yrieposa (1V)
37 VYroisbHast KUCHOTA U €€ CONMU bubmmorexa [IOK

https://m.edsoo.ru/00ae006¢c
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[Ipaktuyeckas padora Ne 4 o
teme "[lonyuenue yriekuciaoro

bu6mmoreka [JOK

38
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KkapOoHaT-noH"
[TepBoHauaNbHBIE TIOHATHUS 00
39 OpPraHNYECKUX BEIIECTBAX KAK O bubnmorexa HOK
p https://m.edsoo.ru/00ae054¢
COCIIMHEHUSX yIIIepoia
40 Kpemunii u ero coenHeHus bubmmorexa [OK
P https://m.edsoo.ru/00ae080a
[IpakTueckas padora Ne 5.
41 Pemrenne sxcnepruMeHTanbHBIX bubnnoreka [IOK
3a7a4 1o teme «Baxkuelniue https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COEIUHEHUS
Kontponbnas padota Ne3 mo
. bu6mmoreka [JOK
42 TeMe «BakHelIne HeMeTaUIbI U
https://m.edsoo.ru/00ae0el8
HUX COEIUHEHU
OO6mras xapakTepucTuKa
XUMHAYECKUX DJIEMEHTOB —
43 METaJIJI0B. MeTalindecKkas CBSI3b bubmuoreka [IOK
1 MeTajiInuecKas https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas PerIéTKa.
dusnueckue CBOMCTBA METAIIIIOB
XHUMHUYECKHE CBOMCTBA
44 METAJIOB. DIEKTPOXUMHUYECKUH bubnnorexa [JOK
' vp https://m.edso0.ru/00ae1156
PSI HAMIPSKEHUH METaJIOB
45 O61ue crnocoObl MOTy4YeHUS bubnmoreka [IOK

MeTainoB. CrinaBel. Beraucinenus

https://m.edso0.ru/00ae1156
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110 YPaBHCHUAM XUMHUYCCKUX
peaKuuid, €CJii OJJUH U3
peareHTOB COJIEPXKUT MIPUMECH

46 [ToHsITHE O KOPPO3UHU METAIIOB bubmorexa [OK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47
[enotmbie MeTamts! https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUAPOKCUIBI HATPUS U bubnuoteka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ileno4yHO3EMENBHBIE METATLIIBI — bubnnoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baxwueiimne coetuHeHs bu6mmoreka [JOK
KaJIbITUS https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U cUCTEMAaTH3AIINAA
3HAHUU
59 JKécTkocTh BOJIBI M CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
[TpakTrueckas padora Ne 6 o
53 teme "JKECTKOCTh BOIBI U bubmorexa [TOK
. A " https://m.edsoo.ru/00aelae8
METO/IbI €€ YCTPaHEeHUS
54 [ p—— bubmuoteka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHJIA U bubnuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnuoreka [IOK

https://m.edso0.ru/00ae1d86
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57

OKCI/II[BI, TUAPOKCUABI U COJIN
xenesa (II) u xxeneza (I1I)

bu6mmoreka [JOK
https://m.edso0.ru/00ae35e6

58

O06001IeHUE U cUCTEMATU3ALUAS
3HAHUN

59

[IpakTnueckas padora Ne 7.
PCHICHI/IG 3KCHepI/IMeHTaJ'II)HI)IX
3aj1a4d 1Mo TeMe «BakHeimme
METaJJIbI U UX COCIUHCHU )

bubmmoreka [JOK
https://m.edso0.ru/00ae3de8

60

BerauciieHus mo ypaBHCHHSIM
XUMUYECKUX PEAKIUH, ECIIH
OJINH U3 PEareHTOB JaH B
M30BITKE WIIA COACPKUT
npumecu. Beruncienus
MAacCOBOM JIOJIH BEIXOJa

MIPOJIyKTa PeaKIiu

bu6mmoreka [JOK
https://m.edso0.ru/00ae1750

61

O06001IeHNEe U cUCTEMAaTH3ALAA
3HAHHI

62

Kontponbnas padora Ne4 mo
Teme «BakHelue MeTaibl 1
WX COCAMHEHUS»

63

BemiectBa u MaTcpuralibl B
HOBCCﬂHeBHOﬁ ZKHN3HH YCIIOBCKA

bubmuoreka [IOK
https://m.edso0.ru/00ae3f50

64

XUMHUYECKOE 3arpsiI3HEHNE
OKpYXarollen cpebl

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

65

Ponp xumMuu B peuICHUN
OKOJIOTHYCCKHX HpO6JICM

bu6nmoreka [JOK
https://m.edso0.ru/00ae4270
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66 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
CHCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
cUCTEMaTH3alUs 3HAHHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AKInoHepHOE 0OIIECTBO
«3narenscTBo «lIpocseienue»
» Xumus, 9 xknacc/ Pymsutuc I'.E., ®enpaman @.I'., AKInoHEepHOE 0OIIECTBO

«H3parenbcTBO «HpOCBGH_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIS

8 KJIIACC

I'apa H. H. Xumus : ypoku B 8 kiacce : mocooue st yauresst / H. H. T'apa.
— 2-e u31., nepepad. — M. : IIpocsemnienue, 2014,

I'apa H.H. Xumus. 3agaunuk ¢ noMmomHukoMm. - M.: IIpocsenienue, 2014.
XuMus TOypodHbIe IU1aHbl 8 Kiace mo yaeonuky Pymasutuc I'.E., ®enpaman
oI

A. bopoBckux 3adeTHbie paOOThl IO XUMUU K yueOHUKY Pym3utnca "Xumus 8

knacc" M. M3narensctBo "Dx3amen", 2019

9 KJIACC

I'apa H. H.



20 Xumus : ypoku B 9 kiacce : mocodue s yautens /

H. H. I'apa. — 2-e u3n., nepepad. — M. : IIpocsemienue, 2014.

Xumust ToypouHble Mianbl 8 kiacc no yueoOuuky Pymsutuc I'.E., ®enpaman
oI

A. bopoBckux 3aueTHble pabOThl IO XMMUU K yueOHUKY Pyn3utuca "Xumus 9

knacc" M. N3parenscTBo "Ok3amen', 2019

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH

HUHTEPHET

8 KJIACC
https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/

https://resh.edu.ru/


http://www.imumk.ru/
http://www.yaklass.ru/

9 KJIACC
https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/

https://resh.edu.ru/


http://www.imumk.ru/
http://www.yaklass.ru/
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