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HOACHUTEJIbHAS 3AIIMCKA

IIporpaMmMa m©mO XUMHUU Ha YpPOBHE OCHOBHOro oOmero oOpa3oBaHUA
cocTaBJieHa Ha OCHOBe TpebOOBaHMW K pe3yiabTaTaM OCBOCHHS OCHOBHOW
oO0pa3zoBaTedIbHON NMpOrpaMMBbl OCHOBHOTO 0o0mero obpa3oBaHus, NpEeACTAaBIEHH Bl X
B ®IoC OOO, a rTakxe Ha ocHOBe (¢enepanbHoll paboued mporpamMmMmsel
BOCNUTAHUS M C YYETOM KOHIENIUHUU NMpPENOoOJaBaHUA ydeOHOTO npeaMera « XHMHUS»
B o0Opa3oBaTeNbHB X opranuzauusix Poccuiickoh ®engepanuu.

IIporpamMmma mo xuMuu na€T HpeaCTaBIeHHUE O IMensix, obOmeH cTpaTeruu
oOydeHHsA, BOCNHTAHUS W Pa3BUTHA OOydJarIMHUXCSI CpeacTBaMH ydeOHOTO
npeaMera, yCTaHaBIUBAET o0s3aTenbHOE npegMeTHOE cogepKaHHE,
nperycMaTpuBaeT pacnpejpeileHHe ero no KjgaccaM M CTPYKTypHUpOBaHHUE TO
pasgenraM ®W TeMaM IMNpOTrpaMMBl N0 XHUMHHU, ONpeJeNsieT KOJHUYECTBEHHBIE U
KadeCcTBEHHBEI XapaKTEpPHUCTUKHU COmepXaHUA, pPEeKOMEHAYEMY IO
NOCIEeN0BaTENIbHOCTD H3y4YeHUus XUMUU c yuéToM MeJXMNpeaMeTHBX u
BHYTpUNpPpEAMETHBHIX cBA3eH, JOTUKH yuebHOTO npounecca, BO3PAaCTHBHIX
ocobeHHOCTEH obydyammuxcs, ONpeAenseT BO3MOXXHOCTH npeaMmera g
peanuizanuu TpeOoOBaHUNH K pe3yiabTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEeNbHOW
NporpaMMBbl Ha YDOBHE OCHOBHOTo obOmero ob6pa3oBaHHUs, a Takxe TpeOOBaHHH K
pe3ynbpTaTraM o0OyueHUS XUMHU Ha ypOBHE IeJied M3ydeHHUsS NMpeaAMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-NMO3HABAaTENbHOW JEATEJIBHOCTH oOoOywuammerocs @HO OCBOEHHIO
ydeOHOTO coOmepXKaHUA.

3HaHUEe XUMHUHU CIHYXHT OCHOBOH nans GoOpMHUPOBAaHUS MHUPOBO33PEHHUS
oOydaromerocs, ero mpeAcTaBICHUN O MaTepHadIbHOM EAMHCTBE MHPA, BaXHYIO
pons urparoT GopMHUPpYyeMBble XHUMHEH NpenCTaBJIEHHUS O B3aMMOINpPEBpPANEHHSX
SHEpPruu U 00 HBONIOINHMHM BEIECTB B NPHUPOJE, O MYTSAX pPEMEHHS Trio0albHBIX
npo6ireM YCTOWYHMBOTO pa3BUTHsS UYEJOBEYECTBAa — CHIPbEBOI, IHEPreTHUYECKOI,
NUIMEeBON M PKONOTHUYECKON 6e30mMacHOCTH, Npo0OIeM 3JpaBOOXPAaHECHHUS.

N3ydeHue XUMHUU:

cnocobcTByeT peanusanuu BO3MOJXHOCTEH o CaMOpa3sBUTHUA u
GOpMHUPOBAHUST KYAbTYPHl JUYHOCTHU, €€ 00med M yHKIMOHANBHON rPaMOTHOCTH;

BHOCHUT BKJaJg B (pOPMHUpPOBAHUE MBIIIJIEHHUS M TBOPUECKHX CHOCOOHOCTEeil
obygaromuxcs, HaBBIKOB nXx CaMOCTOSATENbHOH yueOHOI NesITeIbHOCTH,
SKCIMEPHUMEHTANIbHBX M HCCIENOBATEIbCKHX YMEHHUH, HEOOXOZMMBIX KakKk B
NMOBCEAHEBHOMW XU3HU, TAK U B NIPOPECCHOHAIBHON NEATCIbHOCTH;

3HAKOMHT CO CHEHNU(PUKOH HAYYHOTO MBIIMJIEHHS, 3aKIaJblBaeT OCHOBEI
MEeJTOCTHOTO B3TNsAQa Ha €JUHCTBO MPUPOIB M YeIOBEKa, ABIACTCSI OTBETCTBECHHBI M

9TalloM B (bOpMI/IpOBaHI/II/I CCTGCTBGHHO'HaquOﬁ TPaMOTHOCTH 06yqa}0mnx0ﬂ;



cnocobcTByeT (GOPMHUPOBAHMIO IEHHOCTHOTO OTHONMEHHUS K E€CTECTBEHHO-
Hay4YHB M 3HAHUSIM, K IPUpPOJE, K 4EIOBEKY, BHOCHUT CBOH BKIajJ B 3KOJNOTHUUYECKOE
oOpa3oBaHHEe OOydarO M UXCH.

JanHBEe HampaBIEHHS B OOydeHHHM XHMHUHU obecmeumBaroTcsa crnenudukoit
comepxaHHus yueOHOTO npeaMera, KOTOD Bl ABIAETCH nHefaroru4yecku
aZlanTUPOBAaHHBIM OTpaXeHUueM 0a30BOM HayKHM XMMHUHU Ha ompenenéHHOM dTamne e€é
pa3sBUTHS.

Kypc XuMu#m Ha ypoBHE OCHOBHOTO o0Omero oOpa3oBaHUsI OPHEHTHPOBAH Ha
OCBOEHHE OOYyJYalOMHUMHUCS CHCTEMBl NEPBOHAYAJbHBIX HNOHSATHH XHUMHUHU, OCHOB
HEOpPraHMYEeCKON XUMHUHM U HEKOTOPHBX OTJHENBbHBX 3HAUUMBIX NOHATH I
OpPTaHUUYECKON XUMUU.

CTpykTypa comepXaHHS NPOrpaMMBl NO XMMHUHU cPopMUpPOBaAaHA Ha OCHOBE
cUcTeMHOro noaxona k eé€ uzyueHunw. CogeprkaHHEe CKIAABIBAETCS U3 CHUCTEMBI
NOHATUN O XUMHUECKOM DIE€MEHTE U BEIECTBE U CUCTEMBl MOHATUNH O XUMHUYECKOI
peaknuu. O6e 3TH CHCTEMB CTPYKTYpPHO OpPraHHM30BaHB N0 HNPHHOHIY
MOCIENOBAaTEIbFHOTO PAa3BUTHA 3HAHMH HAa OCHOBE TCOPETHUYECKHX HNpPEACTAaBICHUH

pPa3HOTO YyPOBHSA:

ATOMHO-MOJEKYJISSIpPHOIO YYEHHUS KaK OCHOBBl BCEIro €CTECTBO3HAHUS,

— llepuonuueckoro 3axkona J. U. MenneneeBa Kak OCHOBHOTO 3aKOHAa XUMHUHU;

— Yy4YE€HUSA O CTPOEHHUHM aTOMa M XUMHUUYECKOHN CBIA3U;

— mnpeacTaBieHUH 00 DIEKTPONUTHUYECKOW JUCCOUMALMHU BeEeUECTB B
pacTtBOpax.

TeopeTruueckue 3HAHHUSA paccMaTpuBawTCA Ha OCHOBE SMIOUPHUUYECKH
MONYYCHHBIX U OCMBICICHHBI X (AaKTOB, Pa3BUBAITCSA MOCJIENOBATECIbHO OT OJHOTO
YyPOBHS K JApPYroMy, BB UOOJHAS (GYHKUHH OOBSICHEHHUS M TMNPOTHO3ZUPOBAHUA
CBOMCTB, CTPOEHHUSA MU BO3MOJXHOCTEH NPAaKTHUUYECKOTO0 HNPUMEHEHHUS U MNOJYUYEHHUS
HU3ydaeMBblX BEIIECTB.

OcBoeHHue nmporpaMM bl mo XUMHUHU cnmocobcTByeT bopMHUpPOBAHU IO
npencTaBIEeHUS O XMMHUUYECKONH cocTaBiAsilom e HaydyHOW KapTHHB MHUpa B JOTHUKE
e€ CHCTEMHOW MNPUPOJIB, INEHHOCTHOIO0O OTHOMEHMUS K HAy4YHOMY 3HaHUIO U
METOJaM TNO3HaHUSA B Hayke. lM3yuyeHue XMUMHUU HNPOUCXOIHUT C NPHUBJICUYECHHUEM
3HAHUW HW3 paHee HU3YYEHHBIX YYeOHBIX mnpeamMeToB: «OKpyX)awmud MHUDP»,
«buonorus. 5—-7 knacce» U «®uszuka. 7 Kaxaccn.

Opwu HU3y4YEeHUH XHUMUU NPOUCXOAUT bopMupoBaHUue 3HAaHUU OCHOB
XUMHUYECKOW HayKW Kak 00TacTHM COBPEMEHHOTO €CTECTBO3HAaHWSI, MPAKTUUYECCKOM
JesiTEeNIbHOCTH YeJOBEeKa M KaK OJHOTO H3 KOMIOHEHTOB MHUPOBOW KYJIBTYDHI.
3amaya y4yeOHOro mnpeagmMeTa COCTOMT B (GOPMHUPOBAHHUHM CHUCTEMBl XHUMHUYUCCKHX
3HAHUNW — BaXHeWmux PakTOB, NOHATHUNH, 3aKOHOB M TEOPETHUYECKHUX MONOKEHUH,

AJOCTYIHBIX O606HI€HHI>i MHPOBO33pPCHUYCCKOTO XapakKkTepa, A3BIKA HayKH, B



npuoOmeHU K HaydYHBIM MeToJaM TMNO3HAaHUS MNPHU HU3YYEHHUU BEIIECTB U
XUMHUYECKUX peakuuil, B popMUpPOBAaHUU U PAa3BUTUU MO3HABATEIbHBIX YMEHUHU H
UX TNpPpUMEHEHHMHM B YyuyeOHO-MO3HAaBaTeNAbHOW U YyueOHO-HCCIAEAOBATENBCKOH
NEesATENbHOCTH, OCBOCHHHU TNpaBuUI 0O0e30MacHOTO oOpameHHs C BeINecCTBaAaMH B
NOBCEIHEBHOHN XHU3HU.

IIpu u3yyeHUU XUMHUU HAa YPOBHE OCHOBHOTO oOmero o0Opa3oBaHHUS BaXHOE
3HaUYeHHEe MpUOOpenu Takue LEeIHU, Kak:

— ¢dopMHUpOBaHWUE HMHTENIEKTYyalbHO PpPa3BUTOH JTUYHOCTH, TOTOBOH K
caMoo0Opa3oBaHU, COTPYIHHYECTBY, CaMOCTOSITEINBbHOMY NPHHATHIO pEUICHHIMH,
cCnocoOHON aganTUpoOBaThcad K OBICTPO MEHSAIO U UMCS YCIOBHUIM XKHU3HU;

- HampaBIEHHOCTH obyueHus Ha CUCTEeMaTHUYECKOEe npuobmeHnue
o0ydalomMUXCsI K CaMOCTOSTEIbHOW MO3HABATEIbHOW HEATENHBHOCTH, HAYYHBIM
MeTOoJAaM MNO3HaHHA, GOPMHUPYI N KM MOTHBAaOHIO U pPa3BHTHE CHOCOOHOCTEH K
XUMUU;

— obecmeuyeHUEe yCIHIOBUH, CIOCOOCTBYIIUX NPUOOPETEHNI0 O00yJaloMUMUCH
OMBITAa pa3HOOOpa3HOW MAEATEAHBHOCTH, MO3HAHUS W CaMOMO3HAHUSA, KJIIOUYEBEHlX
HaBBIKOB (KJIHOYEBBIX KOMIOETEHLUHIH), MMEIO U MUX YHUBEpPCalbHOE 3HAUYeHHUE AJ4
pPa3IUYHBIX BUJOB NESATENbHOCTH;

— GopmupoBanume oO6medd GYHKOIHOHAJNBbHONW W €CTECTBEHHO-HAaydYHOH
TpPaMOTHOCTH, B TOM 4YHCIE€ YMEHHH OOBACHSATHL U OINCEHUBATh SABICHHUSI
OKpyXal U ero Mupa, HUCOHONb3Yys 3HaAaHUSA M ONBIT, MOJYyYEHHBIE NPH H3YUYEHHUHU
XUMUH, NOPUMEHITh HUX MNPU pPEMmMEeHHUU mnpobdieM B NOBCEAHEBHOW KHU3HU U
TPYAOBOMW NEATENbHOCTH;

- bopMuUpoBaHUE y oOygarmmuxcs TYMAQHHUCTHUUYECKHUX OTHOWMIEHUH,
MOHUMAaHMUSI LNEHHOCTH XHMHUYECKHX 3HAaHUN IOass BBHPAaOOTKU DODKOJNOTHYECKH
nenecooOpa3HOro mnNoOBeAEHHUS B OBITY U TPYAOBOW JAEATENBHOCTH B IEIIX
COXpPaHEHHUS CBOEro 3JOPOBbs U OKpyXarwleil IpUPOAHOU CpPEAHL;

— pa3BUTHE MOTHBAaOHH K OOYyYEHHI, CHOCOOHOCTEH K CaMOKOHTPONI U
CaMOBOCHNHUTAaHHU IO Ha OCHOBE YCBOEHHUS oOmeyenToBEeYECKUX LHEeHHOCTEH,
TOTOBHOCTHU K OCO3HaHHOMY BB OOPY mMpoQuUIT U HANMPABIEHHOCTH JalbHEeHIIEeTO
oOyueHUS.

OOmee YHCIO YacoB, OTBEASEHHBIX [JJi H3Y4YCHHS XUMHHU Ha YpPOBHEC
OCHOBHOTO oOmero ob6pa3zoBaHus, coctaBunsieT 136 yacoB: B 8 kmacce — 68 gacoB (2

yaca B HeJentw), B 9 kmacce — 68 yacoB (2 waca B HEJeN1).



COIEPKAHUE OBYUEHUA

8 KJIACC

HepBOHa‘-IaJIBHLle XUMHUYCCKHUC ITIOHATUA

IIpeanmer xumMmuu. Ponb XuMUM B KU3HU yedoBeKka. XMMUA B CUCTEME HaykK.
Tena u BemectBa. dPusznmueckume CBOUCTBAa BEeHECTB. ATperarHoe COCTOsSHUE
BemecTB. [JloHsATHE O MeTOZax MO3HAHUSN B XHUMHH. UHUCTHIEC BeIecTBAa H CMECH.
Cnoco0OBl pa3zjgelieHUss cMecei.

ATOMB U MONEKYyIb. XuUMHUYecKHe dJIeMeHTh. CHMBOIB XHMHUYECKHX
9eMeHTOB. [IpocThie U CTOXHBIE BelmecTBa. ATOMHO-MOJIEKYIsIpHOE YUeHHUE.

XuMuueckas ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX DJIEMCHTOB.
3aKk0H TOCTOSHCTBAa cOCTaBa BCHO[CCTB. OTHOCHUTeNbHass aTOMHas Macca.
OTHOoCcuTenbHAs MOJEeKyJIsipHas Macca. MaccoBas JAO0JS XUMHUUYECKOTO dJIEMEHTa B
COCIMHECHUH.

KonuuectBo BemecTtBa. Monbs. MonsipHas Macca. B3amMOCBsI3b KOJNHUYECTBA,
MacChl W 4YHCIAa CTPYKTYpPHBIX €IUHUL BemmecTtBa. Pacuérel mno dQopmynam
XUMHUYECKUX COCUHECHUH.

Ou3nmdyecKkne U XUMHUUYECKHE SIBICHUA. XUMHUUYEeCKass peaknusa U €& MpHU3HAKH.
3aK0OH COXpaHEHHS Macch BellecTB. XHUMHYEecCKHe ypaBHeHHs. Knaccudukanwus
XUMHUYECKHUX peaKIuih (COeJUHEHUS, pa3IOKEHUSN, 3aMeU[eHUsN, oOMeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO ¢ XHMHUYECKOW Mocynoi, mpaBuiaMu paboThsl B dabopaTOpuUH U
npuémMaMu oOpameHuss ¢ 1abopaTOpHBEIM 00OpyZOBaAaHUEM, H3YUYEHHE U ONHCaHUE
busmgeckux CBOHCTB obpa3nos HEOpPraHUYECKHUX BEIIECTB, HaOnogeHue
¢usmueckux (mIaBIeHHE BOCKa, TasHUE JIbJa, pacTHpPaHHE caxapa B CTyIKe,
KHIIEHNEe M KOHICHCAaOWsi BOJB) M XHMHYECKHX (TOpEeHHE CBEUYH, NMpPOKaJIMBaHUE
MEIHOW MPOBOJNOKH, B3aUMOJIEHCTBHE MeJla C KHCIOTOH) sABICHUU, HaONOQeHUE U
ONMUMCaHHWEe MNPHU3HAKOB MNPOTEKAaHWs XUMHUYECKHX peaknmuid (pa3noxeHuUe caxapa,
B3aMMOJIEHCTBUE CEPHOW KHCIOTH C XJIOpUAOM Oapus, pa3loXeHHUE TUIPOKCHIA
mMenau (II) mpu HarpeBaHuWH, B3aUMOJOEHWCTBHUE x)ene3a ¢ pacTBopomMm conu menau (II),
H3y4eHHEe CHOCO00OOB pa3leleHHs cMeceil: ¢ NOMOMbBbI MarHuTta, QUIBTpPOBaHUE,
BRIMapUBaHHUEe, AUCTHINANUSL, XpoMaTtorpadus, NpoBeJeHUEe OUYUCTKHU MOBaAapeHHOIH
conw, HaOnwaeHHE u OTMHUCaHHE pe3ynIbTaToOB NpOBEACHUS OTMKITA,
HANIOCTPUPYM I Ero 3aKOH COXPaHEHHS MAacchl, CO3JaHHE MOJCIeH MOIEKYH
(mapocTep > HEBBIX).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmechr razoB. CoctaB Bo3ayxa. Kucmopoa — 3JeMEHT MW NPOCTOE
BemecTBO. HaxoxaeHHme KuUcroponga B mnpupoxae, (GHU3IHYECKUE U XHUMHUECKHUE

cBoiictBa (peaknmuu ropeHus). Oxcugbel. IIpumenenue xucunopoga. Cnoco0snl



NOoNy4YeHHss Kuciaopopxa B JnabopaTopuum W TnNOpoMBIMIEeHHOCTH. Kpyrosopor
Kucinopona B npupone. O30H — annoTponHas MogupuUKaLusi KUclopoa.

TennoBo# >pdPpekT XMMHUUYECKOH peakHUU, TEPMOXUMHUECKHE YypaBHEHHI,
3K30- M DJHAOTEpMHUYecKHEe peakuuu. TomauBo: yrojlb U MeTaH. 3arpsa3HEHHUEC
BO3JyXa, yCHUJIEHHUE MapHUKOBOTO 3¢ pexTa, pa3pymeHne 030HOBOTO CIOS.

Bomgopon - »neMeHT H TnpocToe BemecTBo. Haxoxnaenue Bojgoponga B
npuponge, ¢GuU3MYEecCKHEe U XUMHYECKHEe CBOHCTBA, TMNPUMEHEHHE, CHOCOOBH
nonyueHuss. KuciunoTsl u conu.

Monspabsl i 00bEM razoB. PacuéTsl Mo XUMHYECKHUM ypPaBHCHHUAM.

dusznuueckue cBoMcTBa BOoaBl. Boaxga Kak pacTBOpPUTENb. PactBopHI.
HaceimeHHBe M HEHAaCHIO[EHHBIE pacTBOpPB. PacTBOPUMOCTH BEeImECTB B BOJE.
MaccoBasd nons BemecTBa B pacTBope. XMMHUUYeckue cBoictBa BoaAbl. OCHOBaHUA.
Ponps pacTBOpoB B mpupojge M B KU3HH yelnoBeka. KpyroBopoT BOJgB B MpUPOJE.
3arpsA3HeHHue NPpUPOOHBIX BoAg. OXpaHa U OYUCTKA NPUPOTHBIX BOJX.

Knaccudukanus Heopranmdeckumx coeamHeHuin. Oxcuasl. Krmaccupukamus
OKCHUTOB: comeoOpaszymmue (ocHOBHBEIE, KHCIOTHEHI €, amdporepHEBIE) n
HeconeobOpasyromue. HomeHkmarypa okcupaoB. DuH3HYECKHE W XHUMHUYECKHEC
cBoiicTBa okcuaoB. [flonyueHue OKCUIOB.

OcuHoBaHusa. Knaccudpukanms oOCHOBaHHI: MmMENOYM W HEPACTBOPHMBEIE
ocHoBaHud. HomeHknarypa ocHoBaHuUW. Pu3dumyeckue M XHUMHUUECKHUE CBOHCTBaA
ocHoBaHuM. [lonyyeHne ocCHOBaAaHHUM.

Kucnorsl. Knaccudpuxkanus kuciaor. HomeHknmaTypa kuciaoT. Ou3nueckue
XUMUUYEecCKHEe cBoHcTBa kuciaor. Psang axtusHoctu Mertanuno H. H. bekeroBa.
[fonyueHnune KHMCIOT.

Conu. Homenknarypa coneil. ®u3muyeckue U XUMHUUECKHE CBOWCTBa CONEH.
ITonyuenue coneu.

I'enernueckas cBsI3b MEXJY KIaCCaMM HEOPraHUUYECKHUX COCEJUHECHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE ONpeAedeHHUEe CONAEpKAaHUA KHCIOopoJga B BO3JAyXe, MONydeHHUE,
cobupanume, pacmo3HaBaHUE U HU3YyYEeHUE CBOWCTB KHCIOpOAa, HaONIEHUE
B3aMMOJEeMCTBUSA BEIECTB C KUCIOPOJAOM U YyCIOBHUSI BO3HUKHOBEHHUS U
nNpeKkpameHuss TopeHHs (moxapa), O3HaAaKOMIEeHHE ¢ oOpa3maMu OKCHIOB W
OMHMCaHUE UX CBOUCTB, MNOJNyuYeHHE, coOMpaHHEe, paclHO3HaBaHHUE MU HU3YyUEHHE
CBOMCTB Bomopojnga (ropeHue), B3amMmMopmeicTrBue Bomopona c okcuaom wmenu (II)
(BOBMOJXHO HCNOJNb30BaHUE BUJECOMATEPHUANOB), HaONOIeHUEe 00Opa3mMoB BEIIECTB
KoaudecTBoM 1 MOIb, HcCCIeJOBaHUE OCOOEHHOCTEH pacTBOPEHHUS BELUECTB C
pa3niu4YHON pPacTBOPUMOCTHIO, IHNPUTOTOBJIEHHUE PpPaCTBOPOB Cc onpeAaelaéHHON
MaccoBOMH nonel pacTBOPEHHOTIO Bel[eCTBAa, B3aUMOJAEHCTBUE BOJAB C MeTajllaMHu

(HaTtpuewm u KalbIHEe M) (BO3BMOXHO HUCTOJIb30BaHHUE BHJIEOMATEPHANOB),



ucciuenoBaHue o00pa3noB HEOpPraHMUYECKHMX BEIMECTB pPa3JHUYHBIX KJIaccos,
HaO0NnoJeHUEe U3MEHEeHUS OKPAackKM MHIUKATOPOB B pacTBOpaxXx KUCIOT M IeIouel,
n3ydeHue B3aummopgedcTBus okcupga Mmeau (II) ¢ pacrtBopoM CcepHOH KHUCIHOTH,
KHCJIOT C MeTallaMHM, peaKUUNd HeHTpalu3alUU, NOIYyUYEHHUE HEPACTBOPUMBIX
OCHOBAHHUMN, BBITECHEHHE OJHOTO MeTajalla OJPYTMM H3 pacTBOpa COJH, PEIEHHUE
JKCHEepHUMEHTAaNIbHBIX 3agauy no TeMe «BaxHellmue kmacch HeOpPraHHUYECKHX
COCIUHEHHUU».

Hepuoanuyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIE peaknuun

[TepBrle NWONBITKH KIAaCCH(PHUKANUU XUMHUECKHUX dIeMeHTOB. IloHaTHEe O
rpynnmax CXOJAHBIX DIEMEHTOB (mMENOYHBIE M IMEeJT0OYHO3EMENbHBE METaJIBb,
rajJoreHbl, HHEPTHBIEC Ta3bl). DIEMEHTH, KOTOpble 00pa3ylT aMpOTEpPHBIE OKCHJBI
U TUIAPOKCHIB.

Ilepuoagunueckuil 3akoH. [lepuoguueckas cucTeMa XUMUUYECKUX dJIeMeHTOB JI.
n. MenneneeBa. KopoTrkxonepuongHas u JIUHHONEPpUOJHAs bopmMHE
Ilepuonumueckot cuctreMbl xXumMmuueckux anemenTtoB J. U. MeunneneeBa. Illepuonsn
u rpynnbel. Pusnueckui CcMBICI MNOPAIAKOBOTO HOMEpa, HOMEPOB HepHoOga H
TPYNTIB dIEMEHTA.

Ctpoenue aromoB. CocTtaB aTOMHB X sigep. U3otonsl. DnekTtpoHbl. CTpoeHUe
9NEeKTPOHHBIX obonodex aTOMOB mepBBIX 20 XUMHUYECKUX 3IE€MEHTOB
Ilepuongunueckor cucrtems J[. M. Menneneepa. XapakKTepUCTHUKAa XUMHUYECKOLO
sneMeHTa mo ero nojdoxeHutw B [lepumoaguueckoit cucreme . U. Meunneneena.

3aKOHOMEPHOCTH H3MEHEHHUS pajaHyca aTOMOB XHUMHYECKHX DIEMEHTOB,
MEeTallU4YEeCKUX U HEMETAJIIU4YEeCKHUX CBOMCTB Mo rpynnaM U Nepuojgam.

3naueHue I[lepuoguueckoro 3akoHa u [lepuoaAHUYeCKON CHCTEMBl XUMHUYECKHUX
SIEMEHTOB JaJid pa3BUTUS Hayku u npaktuku. J. HN. MenneneeB — yu€HBIU U
rpaXXJaHUH.

Xumuueckas cBA3b. KoBanenTHasd (monsipHas U HeHONsApHAas) CBA3b.
ONeKTPOOTPHUIATEIBHOCTh XHMHUYECKUX 3JIEMEHTOB. IOHHAaA CBA3B.

CrteneHsb OKHCIEHHUS. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC peaKmuu.
IIpoumecch OKHCIEeHUS U BOCCTaHOBIEeHUS. OKUCIUTENH U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

n3ydeHHe oO0O0Opa3mOB BEIECTB METAaJXJOB H HEMETalJOB, B3aMMOJCHCTBHE
TUAPOKCHJAa IUHKAa C pacTBOpPaMMU KHUCIOT U IeNodYyeld, NpOBEJEHHUE ONBITOB,
HANIOCTPUPYIO I UX OpUMED B OKHUCIUTENbHO-BOCCTAHOBUTENbHBIX peakunui

(ropeHue, peakKIUu Pa3l0XEeHUSI, COCJTUHECHUS).

Meosicnpeomemmubnle céasu



Peanuzanusga MexnpeagMeTHB X CBA3€d Npu H3ydyeHUHM XUMUHU B & Kiacce
OCYyHm[ECTBISETCs 4Yepe3 HMCHONb30BaHUE KaK OOIMHX €CTECTBEHHO-HAaYYHBIX
NOHATHUHU, TaK U NOHATUMW, ABIAIO U UXCI CUCTEMHBIMHU OIS OTHENbHBIX NPEAMETOB
€CTECTBEHHO-HAay4YHOTO LUKIJIA.

OO0mue eCTECTBCHHO-HaY4YHBIC NOHATHSA: HaydYHBH ¢pakT, THDOTE3a, TCOPHS,
3aK0H, aHanus, CUHTE3, Knaccupukanus, NEPUOTUIHOCTD, HabnoneHue,
JKCHEPUMEHT, MOACJIUPOBAHUE, UBMEPEHUE, MOLEIb, IBICHUE.

duszuka: wMaTepus, aToM, DJJIEKTPOH, MNPOTOH, HEWTPOH, HUOH, HYKIHUJA,
HU30TOMNBl, PAJUOAKTUBHOCTh, MOJEKYyJa, dICKTPUUYECKUN 3apsaa, BeUecTBO, TEIO,
00bEM, arperaTHoe COCTOSHHE BCIECTBa, ra3, (PU3MUYCCKUC BCIMYUHBI, €I HUHHI B
H3MepeHus, Kocmoc, na1aHeTs, 3BE3a6l, ConHne.

Bbuonorusa: portocuHTE3, NBIXaHHE, OHOChepa.

leorpadus: armocdepa, runpocdepa, MHUHEpaBbl, TOpHBIE nNOopoJaBHl,
MOJNEe3Hble HCKOMaeMble, TONJIUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBOo M XMMHYECKas pPeaKknus

IHHepuonguueckuit 3akoH. [lepuoaguyeckas cucTreMa XUMUYECKHUX 3neMeHTOB [I.
U. MeunneneeBa. CTtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3IMEHEHHUHU CBOHCTB
XUMHUYECKUX DJJIEMEHTOB TMNEepBBX TpEéX MNEepUOJOB, KaJlHusl, KaJlbLUsA U HUX
COEIMHEHUN B COOTBETCTBUHU C TMNOJOXEHHUEM »HIeMeHTOB B Ilepuonuueckoi
CUCTEME U CTPOEHHUEM HUX aTOMOB.

CrpoeHue BemecTBAa: BHUJAB XHUMHUYECKOH CBsA3UM. THUODB KpPUCTANIIHUECKHX
peméTOK, 3aBUCUMOCTb CBOUCTB BEIIECTBAa OT THINA KPUCTAJNIUYECKON pPemWETKHU U
BUJAAa XUMHUUYECKOHN CBA3HU.

Knaccudukanus ¥ HOMEHKIATypa HCOPraHUYECKHUX BEIECTB. XUMHUYCCKHUEC
CBOHCTBAa BEIIECTB, OTHOCAWUXCSI K Pa3IUUYHBIM KJlaccaM HEOPraHMYECKHUX
COCIUMHEHUN, TEHETUYECKAsA CBSI3b HEOPraHUYECKHUX BEIU[ECTB.

Knaccudukanusa XUMHYCCKUX peakKU{ MO pa3sIHYHBEIM NpH3HakKaM (IO YUCTY
U COCTaBY YyYacTBYW I HX B pCaKOHH BEIECTB, NO TemniloBoMy 3dpdekTy, mo
H3MEHEHHIO CTENMEHEH OKHCICHHS XHMHUUYECKHX DJIEMEHTOB, MO OOpaTHMOCTH, MO
y4acTHIO KaTalJlu3aTopa). DK30- U DHIAOTEPMHUYECKHUE pPEaKIUU, TEPMOXUMHUUECCKHEC
ypaBHEHHUS.

[MousiTHEe O CKOPOCTH XUMHUYECKOW peakunuu. [[oHsITHEe 00 OOpaTHMBIX U
HEeoOpaTUMBIX XHMHUYECKUX peaknusax. [JloHITHEe O TOMOTEHHBIX M TFeTEPOTEHHBEBIX
peaknusax. Iloustue o xatanuse. IloHsiTue o XuMuU4YeckoM paBHoBecuu. ®akTopsl,
BIUSIOIMUE HA CKOPOCTh XUMHUYECKOW peakKUUMU MU TNOJNOXKEHHUE XUMHUYECKOTO
paBHOBecCHS.

OKHUCIAUTENbHO-BOCCTAHOBUTECIBbHBEIC peakuuu, SNEKTPOHHB U’ 6amaHcC

OKHUCIUTEINbHO-BOCCTAaHOBUTEIbHOH pEeaKkUHuHu. CocraBlieHHUE ypaBHEHHU



OKHCJIHUTEIbHO-BOCCTAHOBHUTEbHBIX peakuui c HCIOJNb30BaHHUECM MeTona
9JEKTPOHHOro OanaHca.

Teopus >NEKTPONTUTUUECKON AUCCONHANUU. DICEKTPOIUTH U HEIIEKTPOIHUTHI.
KaTtnoHsl, aHHOHB. MeXaHU3M JIHCCONHMANUU BEMECTB C PAa3JHUYHBIMU BHUIAMHU
XxuMudeckon cBsi3u. CrenmeHp aucconrnanuu. CUIbHBIEC U CIAa0BIe DICKTPOIHUTHI.

Peakxuuum moHHOTO OOMeHa. YCIOBUS NPOTEKaHUSI peaKuid MOHHOro oOMeHa,
MOJHBIE U COKpamEéHHBE HOHHBE YypaBHeHHS peaxnuit. CBo#cTBa KHCIHOT,
OCHOBAaHUHK u conen B cBeTe npeacTaBiIeHHUH 00 SIEKTPONUTUUYECKOH
nuccouunanmuu. KadecTBeHHBIEe peakKUMu HAa HOHBI. [foHATHE O TUApPOTHU3E CONECH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHUE C MOJENSIMHU KPHUCTANIHUUYECKUX PEmMETOK HEOPraHUYECKHUX
BEN[ECTB — METajJJOB W HeMeTadlnoB (rpadumra W anxmasza), CIOXHBIX BENOECTB
(x1opuma HaTpHUs), UCCIEJOBaAaHUE 3aBHCHMOCTH CKOPOCTH XHUMHYECCKOHW peaKmHUU
OT BO3ACHCTBUSA Pa3IUYHBIX (AKTOPOB, HUCCICHOBAHHE DICKTPOMPOBOIHOCTH

pacTBOpOB BEmECTB, MNpomecca MJHUCCONMHANUHU KHCIOT, IMMeJNoded ®W CconeH

(BO3MOXHO HCTONb30BaHUEC BUIEO MaTepuamnoB), npoBeJACHUE ONMBITOB,
HIJKCTPUPYIO I HUX NMpU3HAKH NPOTEKAHMSI peaxiui HOHHOTO obMeHa
(o6bpa3oBaHue ocajaka, BBEIJECJICHUC rasa, obpazoBaHue BOJIBI), ONMBITOB,
HITOCTPUPYIO I U X MpUMED BI OKHCIHUTEIbHO-BOCCTAHOBHUTENDHEIX peakmui

(ropeHue, peakIH¥W pPa3JOXCEHUSI, COCAUHEHHS), PaclNo3HaAaBaAaHUEC HEOPTaHHUYECKHUX
BEU[ECTB c IO MO I b [0 Ka4eCTBEHHBIX peakunui Ha HOHBI, pemeHue
ODKCOEPUMCHTAJbHBIX 3aga4.

HemeTanabl 1 UX COeIMHEHUS

Ob6mass xapakTepucTuka ranoreHoB. OcoOeHHOCTH CTpPOEHHS AaTOMOB,
XapakTepHbBle cTeneHHM okuciaeHuss. CtpoeHue M (GU3MUYECKHUE CBOHCTBA NMPOCTBH X
BEI[ECTB - TaJOTE€HOB. XumMuueckKkue CBOHCTBA Ha npumMmepe Xaopa
(BzammMogmedcTBHEe C MeTaljlaMH, HEMeTallaMH, merodamMu). XIOPOBOZOPOL.
ConsHass KHUCIOTa, XMMHUYECKHE CBOlicTBa, monydeHue, npuMeHeHue. [edcTBue
XJlopa M XJIOpOBOJOpOJAa Ha OpPraHuM3M dYeloBeka. BaxHeWmue XITOPUAB U HX
HaXOJXJEHHE B IPUpPOAC.

OO0mas xapakTepucTuka 31eMeHTOB VIA-rpynnsl. OcoOEeHHOCTH CTPOCHHSI
AaTOMOB, XapaKTepHble CcTeneHU okuciueHus. CTpoeHune M (PpHU3MUYECKHE CBOHCTBa
NPOCTHIX BEUIECTB — KUCIOPOJAa U cepbl. ANNOTPONHBE MOAUDHUKALUMN KHUCIOpOAA
n cepbl. XuMHuUeckue cBoicrBa ceprl. CepoBoxopon, CTpoeHHE, (U3HUYECKHUE W
XHMHUUYECKHE CBOHCTBA. OKCI/I,I[I)I CEPpBl KaK ONPEACTABUTCIUN KHCIOTHBIX OKCHITOB.
CepHas KHCIOTa, busuueckue U XUMHUYECKHUE cBoiicrBa (obmue KaK
npeacTaBUTeNsl Klacca KHCIOT M cunenunduueckue). XUMHUHYECKHE pEaKIHH,
JEeXaluce B OCHOBC NPOMBIIMIJIEHHOTO cunocoba MOJTYUYC€HUHA CepHOﬁ KHUCIOTBI.

HpI/IMeHCHI/Ie CepHOﬁ kucinoTel. Conmu CepHOﬁ KHCJIOTBI, KAaUYCCTBCHHAA PCaKIIUA Ha



cynbdar-uon. Haxoxnmenue cepbl u €€ coeAMHEHHHW B npupone. XHUMHUUECKOE
3arpsi3HEHHE OKpyXalmeld cpeAbl COEAJMHEHUSIMHU cepbl (KHCIOTHBIE JOXAOH,
3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro MpeJOTBpAaIIEHUS.

OO0mas xapakTepHCTHKa d31eMeHTOB VA-rpynnsl. OcCoOEHHOCTH CTPOCHHSI
AaTOMOB, XapaKTEpHBIE CTENMEHHU OKHCIEHHSA. A30T, pacnpocTpaHEeHHE B NpUpPOLE,
¢busnyeckne M XxuMmuyeckue cpoiictea. Kpyrosopor azora B npupoae. AMMUAaK, ero
¢bu3myecknme ¥ XUMHUUYECKUE CBOicTBa, monyueHue U npumeHnenue. Conu aMMOHHUSA,
HX (U3NYEeCKUe W XUMHUYECKHE CBO¥McTBa, npuMeHeHne. KagecTBeHHAs peaKOIus Ha
HOHB aMMOHHA. A30THas KucnoTa, ¢ moaydeHHe, QU3UUECKHE M XHUMHUUYECKHE
cBoiictBa (obmue Kak TNpeACTABUTENs KJgacca KHUCJIOT © cneuuduueckue).
Ucnons3oBaHuMe HUTPATOB U COJXEeHM aMMOHHSA B KadeCTBE MHUHEpPaAJbHBIX
ynobOpeHunii. XuMuueckoe 3arpA3HEHHNE OKpPYy’Kalomel cpeas COCIUHEHUAMH a30Ta
(kucioTHBIE JOJXJIHW, 3arpsi3HeHHE BoO3ayxa, HOoUYBB u BoxpoémoB). Pocdop,
annorponHbe Moaudukanuu ¢ochopa, Gpu3MUECKHMEe M XHUMHUYECKHE CBOHCTBA.
Oxcua pocdopa (V) u pochopHas kucinorta, U3NUYECKUEe U XUMHUUYECKUE CBOUCTBA,
nonyuenue. Mcnons3zoBanue pochpaToB B KaUeCTBE MUHEPANBHB X YIOOpPEeHHH.

Ob6mas xapakTepuctuka dieMeHTOB [VA-rpynnel. Oco0OeHHOCTH CTpPOCHUS
AaTOMOB, XapaKTepHBEIE CTeHmeHHu OKHUCIEHHUS. Yranepon, AITOTPOMNHEIE
MoaupuUKamuu, pacHpocCTpaHeHHEe B THpHpoae, GHUIHNIECKHE WU XHUMHUECKHE
cBoiictBa. Agcopbunus. Kpyrosopor yrnepoxga B npuponge. OKCUAB yriaepoxma, UX
busnmyeckne W XMMHUYECKHE CBoiicTBa, JelHcTBUEe Ha IHKHUBBIE OpPraHU3MBI,
NoJydeHHEe M NPpHUMEHeHHe. ODKOJNOTHYeckHe NpoOIeMBbl, CBI3aHHBIE C OKCHAOM
yrnepona (IV), rumore3a Tno0anlbHOTO TMNMOTENJIEHUS KJIHUMaTa, HAPHUKOBBH U
3¢pdextr. YronbHas kucinorta M €€ conM, UX (pHU3MUYECKHE MW XMMHUUYECKHUE CBOMcCTBa,
nonydyeHue HM npumeHeHue. KavecTBeHHas peakKuus Ha KapOOHAT-HOHBI.
Ucnons3oBanue kapOOHAaTOB B OBITY, MEJUIMHE, HIPOMBIIMIEHHOCTH U CEIBCKOM
X03sHCTBE.

[TepBoHauanbHbBIC MOHATHUS 00 OPTaHMUYECKHX BENECTBAX KaK O COCJMHECHUAX
yriuepona (MeTaH, 3TaH, 3THJICH, alleTHJEH, 3TAaHOJ], TIHLEPUH, YKCyCHAast KHCJIOTa).
IIpuponHBle HCTOYHHKH YraieBogopoxoB (yroixb, MHOPUPOAHHBIN Ta3, HEe(PTH),
NPONYKTH HUX mnepepaboTkm (O0eH3WH), MX pPONb B OBTY U HPOMBIIIJIEHHOCTH.
[TonsiTue o OMONOTMYECKH Ba>XHBIX BeNmeCTBaxX: XHupax, Oenkax, yraieBoxax — M UX
ponu B KU3HHU yeJloBeKa. MaTtepuanbHOE EIHHCTBO OpPraHHYECKHX u
HEOPTraHUYECKUX COCAMHCHUIN.

KpemHEu#, ero <¢usnmyeckme ©W XHMHUIECKHE CBOHCTBAa, MOITydeHHUE U
npumenenue. CoenumHeHHs KpemMHuss B mnpupone. OOmue mnpexcraBieHus o060
okcune kpemMHus (IV) m kpemHueBoil kucnore. CuIUKaThl, UX UCNOIb30BaHHUE B

OBITY, B NPOMBIIIEHHOCTH. BaxHelmue CTpOHUTEJbHBIE MaTepHAalbl: KepaMuka,



CTEKJIO0, EeMEeHT, 0eToH, Xxene3o00eToH. [IpoOnemMb 06e30MacHOr0 HCHNOJAb30BaHMUS
CTPOUTENbHBI X MAaTEPHANIOB B MOBCEJHEBHOMN XU3HU.

Xumuyeckuii IKCnepumMenm:

n3ydeHHne 00pa3moB HEOPraHUWYECKHX BEIECTB, CBOWUCTB CONSHOMW KHCIOTEHI,
MPOBENECHNE KAUYECTBECHHBIX pPCaKIHMU Ha XJIOPUI-UOHB W HaONIOJAEHUE MPHU3HAKOB
HX TNPOTEKaHHS, ONBITH, OTpaxarmmue QGU3MICCKUE H XHUMHUYCCKHUE CBOICTBa
raJloOTEHOB W HUX COEJUHEHUH (BO3MOXHO HCNONbB30BaHHE BUJAEOMATEpPUATOB),
O3HAKOMJeHHUE ¢ obOpa3mamMum XJIOpHUAOB (TaJloOTeHUJIOB), O3HAKOMICHHEC c
obpaszmamu cep sl u eé COCOAUHCHUAMHU (BO3MOXHO HCIONb30BaHUC
BUJAEeOMAaTepHanoB), HaObnwaeHue nponecca oOyranuBaHus caxapa HNOJa ACEHCTBHUEM
KOHLUEHTPUPOBAHHOU cepHOMl KHUCIOTHI, H3y4YEeHHUE XHUMUUECKUX CBOHCTB
pa30aBIeHHOW CEpPHOW KHCJIOTH, MPOBEJECHNE KAaYECTBCHHONW peakKNuu Ha cyab¢ar-
HOH W HaOnmWJOeHHMEe NpHU3HakKa e MNpPOTEKaHHUsA, O3HAKOMIECHHE C (QHU3HMYECKUMHU
cBoiictBamMu a3ora, ¢pochopa WU HUX CcOeJUHEHUHU (BO3IMOIXKHO HUCHOIB30BAaHUEC
BUJAEOMAaTepHuanoB), obpa3namMu a30THBX U GpocPOoOpHBIX ynoOpeHUH, molydeHHUe,
cobupanume, pachmoO3HaBaHUE U HU3y4YEHHE CBOMCTB aMMHaKa, TpOBEJECHUEC
Ka4YeCTBEHHBIX pPEaKNMil Ha MOH aMMOHHUSA U PpochaT-HOH M HM3yYEHHE MPHU3HAKOB
UX NPOTEKaHUSI, B3aUMOJECHCTBUE KOHUCHTPUPOBAHHON a30THOU KUCIOTH C MEAb IO
(BO3MOXHO HCTONb30BaHUEC BHUJEOMATEPHUANOB), HU3y4dYeHUe Moaelne
KpUCTalJIU4YeCKHX peméToKk anxmasza, rpadurta, ¢yalepeHa, O3HaKOMJIECHHUE C
npomeccoM ajacopOOMKM pPacTBOPEHHBIX BEI[ECTB AKTHBUPOBAHHBIM Yriaiém H
YyCTpOWCTBOM HpOTHUBOraza, MoJyueHHUE, coOMpaHUE, pacmo3HaBaHUE U HU3yUEHUE
CBOHCTB yrJIEKHUCIOTro rasza, NpOBEJEHHNE KAaUYEeCTBEHHBI X peakOHi Ha kapOboHAT U
CUIHMKAT-UOHB M H3y4YeHUE TNPU3HAKOB HUX TNPOTEKaHUA, O3HAKOMIJIEHHE C
NpOAYyKLUHEH CHUIUKATHOW TNPOMBIIIIEHHOCTH, pPEUIEHHE OHKCIOEPUMEHTaJbHBIX
3aJa4 Mo TeMe «BaxHeWmue HeMEeTaldbl U UX COCTUHCHHUST».

MeTanjabl 1 UX COCAUHCHUA

OOmass XapaKTepHUCTHKa XHMHUUYECKHUX DJIEMCEHTOB — METallJOB Ha OCHOBAHUH
ux mnonoxeHus B Illepumoagumueckoll cucteMe xuMuUueckux »3aementoB J. H.
MeunneneeBa u ctpoenuss atomMmoB. CTpoeHHne MeTannoB. MeTannumueckas CBA3b H
MeTannudeckas KpUCTajailuuyeckKas peméTka. DNEeKTPOXUMHUIECCKHUM pana
HanpsXeHU MeTannoB. duU3nmdyecKknue U XUMHUYECKHE cBo¥icTBa MeTannoB. OOmmue
cnocobp mnonyudeHuss MeTannoB. I[[oHSTHEe O KOPPO3UHU METajlloB, OCHOBHBEIE
cnocoOB 3amuThl UX OT Koppo3uum. CnnaBel (cTaiab, YYyryH, AWOpPATIOMHUHHUHA,
OpOH3a) U UX MPUMEHEHNE B OBITY U MPOMBIIMIIEHHOCTH.

Ilenouynsle MeTannbl: nmojioxeHnue B llepuoaumyeckoil cucteMe XMMHUUYECKHX
snemeHToB J[. M. MenneneeBa, CTpoOeHHUE HUX aTOMOB, HaXOXJE€HHUE B HNpUpOIE.

dusmyeckue M XUMHUUYEeCKUEe cBoHcTBa (Ha mpumepe HaTpus u kanusg). OKCUAB U



TUAPOKCHUAB HaTpuss W Kanaus. IlpuMeHeHHUE IIEJOYHBIX METalJOB U HUX
COCIUHECHHUMN.

IllenoyHo3eMenbHBIE M€ Tallll bl MarHUu# U KanbUUU: NMOJOXKEHUE B
Ilepuoguueckoil cucrteme xumMuueckux snemeHnTtoB J[. I. MenneneeBa, cTpoeHUE
HX aTOMOB, HaXOXAeHue B npupone. Pu3nuuyeckue ¥ XUMHUUYECKUE CBOWCTBA MarHu4
U Kaiabuusa. BaxHeWmue coelumHeHUsA Kaabuusag (OKCHUA, TUAPOKCHUI, COJIH).
XKeécTtxkocTh BOAB UM cIOCOOHB €€ yCTpaHCHHUS.

ATIOMHUHUNW: monoxeHue B [[eprnoagnUecKOW cCUCTEeMe XUMUYECKHX DJIEMEHTOB
Jd. WU. MeunneneeBa, cTpoeHHUEe aToMa, HaxoXJAeHuUe B npupozne. duszuueckue Hu
XUMHUYECKHEe cBOoHcTBa antoMUHUA. AMPOTEpHBIEe CBOWCTBA OKCHUJAa U THUJIAPOKCcHAA
ATIOMUHUS.

Keneso: nonoxenue B [lepuonuueckodl cucteMe XUMUYECKHUX 3JIeMeHTOB [l.
. MenpneneeBa, cTpoeHHME aToMa, HaxXxoOXJIeHHe B npupoxne. Dusnuvyeckue U
XUMUYecKkHue cBoiicTBa xeneza. Okcuapl, THUAPOKCcHUAB U coau xeneza (II) u xenesa
(IIT), ux cocTaB, CBOHCTBAa M MONYyYECHUE.

Xumuueckuii IKCREepuUMEeHm

O3HaKOMIIEHHE ¢ oOpa3maMu METaJlJOB W CHJIaBOB, HX (QHUIUYECKHUMH
cBoHcTBaMu, H3ydeHUe pPEe3yNbTaTOB KOppoO3HUH METajlaoB (BO3MOXHO
HCIONb30BAaHUE BUJAEOMAaTEpPHAaIOB), OCOOCHHOCTEH B3aMMOJIEHCTBUSA OKCHIA
KaJbIMUSI W HaTpHUsA C BONOHW (BO3MOXHO HCHOJb30BaHUE BUJEOMATEPHUAIOB),
nccinegoBaHUEe CBOUCTB XECTKOW BOJBI, Mpolecca FropeHUs Xejie3a B KHCIOpOJIE
(BO3BMOXHO HCTOJIb30BaHHUE BUJIEOMAaTEpHUaNoOB), NPU3HAKOB NPOTEKaHHUS
Ka4eCTBEHHBI X peaKINUW Ha MOHBI: MarHus, KalblHUs, aJIOMUHHUSI, MUHKA, Xele3a
(IT) m xenesza (II1), meau (II), HaONIOAEHUE W OMUCAaHUE MPOMECCOB OKpAaIlIUBAHUS
njaMeHW HOHaAaMHU HaTpUsiL, Kaausg MU Kalbuuss (BO3MOXHO HCHOJb3O0OBaHUE
BUJAEOMAaTEpHUANOB), HCCIeJOBaHUEe aMPOTEPHBIX CBOUCTB THAPOKCHAA alIOMHUHUS
U THAPOKCHIA MUHKA, pEMEeHNEe DKCMIEPHUMEHTaNbHBIX 3aJa4 MO TeMe «BaxHelimue
METAaJJAbl U UX COCTUHEHUSA.

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa M MarTepuanb B INOBCEJHEBHOW XHU3HU uYenoBeka. beszomacHoe
HCTMONb30BaHUE BEN[ECTB MU XHUMHUUYECKUX peakmui B ObiTy. [lepBasgs moMoImb NpH
XUMHUYECKHUX OXOTaxX U OTPAaBIEHUIX.

XuMHUecKOe 3arpsi3HeHHEe OKpyXawmel cpear (mpeaenbHas JOoNycTUMas
KOHIOeHTpanusa BemecTB, ganee — [IJJTK). Pons XUMHH B pemeHUHN DKOJNOTHIECCKHUX
npobumewm.

Xumuueckuii IKCnepumenm:

n3ydyeHue o0Opa3noB MaTepHaloB (CTEKJIO, CHJaBBl MeTajJJlOB, MOJHUMEPHEBEIE

MaTepHamsbl).

Mescnpeomemmnbwie ceasu



Peanm3anmusas MeXIODpeaAMEeTHBI X CBs3¢d IpH H3YYEHUU XUMHH B 9 Kmacce
OCYyHm[ECTBISETCs 4Yepe3 HMCHONb30BaHUE KaK OOIMHX €CTECTBEHHO-HAaYYHBIX
MOHATHUH, TaK U MOHSATUNH, ABIASAIO U UXCSI CUCTEMHBIMHU OIS OTHAEIAbHBIX MNPEAMETOB
€CTECTBEHHO-HAayYHOTO IMUKIA.

OO0mue ecTeCTBEHHO-HAay4YHble NOHATHS: HayYHBH ¢akT, rumores3a, 3aKOH,
Teopus, aHalu3, CHUHTE3, KiuaccupuKamus, TMNEPHUOAHMYHOCTH, HabOIWACHHEC,
SKCHEpPHUMEHT, MOJEIUPOBAaHHE, H3MEpEHHE, MOJAENb, SABIECHHE, MNAPHUKOBBIH
3pdexT, TeXHONMOTHS, MAaTEPHUAJTHI.

dusumka: ™MaTepusi, aTOM, DICKTPOH, TNPOTOH, HEHUHTPOH, HOH, HYKIHUJI,
H30TONBl, pPAaAMOAKTHUBHOCTH, MOJEKYyJNa, OJICKTPHUUYCCKHUN 3apsjg, NPOBOJHUKH,
NOJNYNPOBOJIHUKH, JIUBIEKTPUKH, boTodmeMeHT, BEIU[ECTBO, Teno, 00bEM,
arperaTHoe COCTOSHHUE BeNeCTBAa, ra3, pacTBOpP, PpaCTBOPUMOCTH, KPUCTaJXJIHYeCKasd
peméTrka, cniuaBbl, (U3MUYSCCKUE BEIUUYUHBI, CAUHULOB H3MEPECHHUSI, KOCMHUUYECKOC
NPOCTPAaHCTBO, mIaHeTh, 3BE3ab1, CONHIE.

Buonorusa: ¢otocuHTE3, nbXaHHe, Onocdepa, d3KOcCHCTeMa, MHUHEpPaAJIbHBEIC
yXOOpEeHHUA, MUKPODIEMEHTH, MAKPODIIEMEHTH, MUTATEIbHBEC BEIMECTBA.

leorpadus: armMmocdepa, rTuapocdepa, MHUHEpanbl, TOpHBHBIE nOopoaH,

MOJE3HBIC UCKOMMAEMbBIC, TOIMIUBO, BOAHBIC PECYP CHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

JIJU4YHOCTHBIE pE3yNbTaThl OCBOEHHS TMNPOTpaMMBbl OCHOBHOro o006mero
oOpa3oBaHHSA JOCTHUTAITCS B XoAe OOy4YeHHS XUMHHU B EAHMHCTBE Yy4eOHOH u
BOCNUTATENbHON AESATEIBHOCTH B COOTBETCTBUHU C TPAJUIHMOHHBIMU POCCHUCKUMH
COUUMOKYJIBTYPHBIMHM M JYXOBHO-HPAaBCTBEHHBIMHU ILEHHOCTSIMH, HPHHATHIMHU B
obmecTBe MNMpaBHIaMH M HOPMaMH TIOBEJEHHS M CHOCOOCTBYWT IMpoHeccam
CaMONO3HAHHUA, CAMOPA3BUTHSA U CONMANHU3ANUU 00Oydaro M uUXCH.

JJudHOCTHBIE pe3yabTaTBhl OTpaxalT TOTOBHOCTS o0yJaromuxcs
PYKOBOJICTBOBAaThCS CHCTEMOW TNO3UTHUBHBIX [EHHOCTHBIX OpHEHTAIUHMIH "
pacmIUpeHHE ONBITA AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YAaCTH:

l) NAaTPHOTHYCCKOI'0O BOCIIMTAHUA:

HEHHOCTHOIO OTHOIIEHHUSN K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HaydYyHOMY HaclleHI0, NOHMUMAaHHSI 3HAYEHUSN XMUMHUUYECKOHW HayKHM B KHU3HHU
COBpeMEeHHOTro obOmecTBa, CIOCOOHOCTH BJNAaJE€Th JOCTOBEpPHOH HMHPopmMamumeid o
NepegOBbX [JOCTHXEHHUSNAX U OTKPBITHIX MHUPOBOH U OTEYECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAaHUAX 00 ycTpoiicTBe MHUpa M oOmecTBa;

2) rpaKIaHCKOTO0 BOCTIUTAHUS

npeacTaBleHHUs O COLUANbHBIX HOpPpMax M HOpaBHUJIaxXx MEXJIHUYHOCTHBIX
OTHOIMEHNUH B KOJNIEKTHBE, KOMMYHHUKATUBHOW KOMHOETEHTHOCTH B OOI[ECTBEHHO
NMOJNE3HOH, ydeOHOHUCCIEeJOBaTENbCKOM, TBOPUYECKOH u ApYyTHX BHaX
J€eATEeIbHOCTU, TOTOBHOCTH K pa3HoOoOOpa3sHOH COBMECTHOH [JesATEABHOCTH IpPHU
BHIIOJHEHUHN Yy4YeOHBIX, MNO3HABaTENbHBIX 3aJad, BBHNOJHEHHHM XHMHUYECKHUX
9KCIEPHUMEHTOB, CO3JJaHUU YUEOHBIX MNPOEKTOB, CTPEMJIEHHUS K B3aUMONOHUMAaHH IO
U B3aMMONOMOIIM B TMpolecce O3TOW y4yeOHOHW JEeATEIBHOCTH, TOTOBHOCTH
OLleHUBAaTh CBOE TMOBEJEGHUE MU NOCTYNKHM CBOHUX TOBapHIled ¢ MHO3ULUHU
HPAaBCTBEHHBIX U NPAaBOBBIX HOPM C YYETOM OCO3HAHUS HOCIEACTBHHA MOCTYHNKOB;

3) IHCHHOCTH HAYYHOI'O MO3HAHMA

MHUPOBO33pCHUYECKHE NpPEJCTaBJEHHUS O BEIEeCTBE M XUMHUYECKON peakuuH,
COOTBETCTBYIIIHE COBPEMEHHOMY YPOBHIO pa3BUTHA HAYKH U COCTaBIAIO NI HE
OCHOBY ISl MOHMMAaHHUS CYIMHOCTH HAaydY4HOH KapTHHB MHpA, HPEACTaBIEHHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHUS MNPHUPOIB, B3aMMOCBI3IX YEIOBEKa C
NPUPOTHOW Cpenoif, 0 pOTM XUMHUHN B NO3HAHUU DTHUX 3aKOHOMEPHOCTEH;

NMO3HaBaTeJlbHbIC MOTHBBI, HalpaBJECHHBIE HAa NOJYyYeHHE HOBBIX 3HAHUH IO
XUMHUHU, HeoOXoxaumMmbie Jiasi 0O0OBACHEHHS HaOmMoOJaeMBIX HNPOINECCOB U SIBICHHH,
NMO3HaBaTEJNIbHOW, MHPOPMANMOHHON M UYHUTATENBCKOHW KYyIBTYyphl, B TOM HYHCIE

HaBBIKOB CaMOCTOSITEeIbHOH paboTsl ¢ Yy4eOHBIMU TEeKCTaMHU, CHPAaBOUYHOH



AUTEepaTypold, MJOCTYONHBIMH TEXHHUYECKHUMH CpeICTBaMH HHGOPMAIMOHHBHX
TEXHOJNOTUMN,;

HHTepec K OOy4YeHHWI U TNO3HaAaHUIO, NTWOO3HATENBHOCTh, TOTOBHOCTH U
CHOCOOHOCTSH K camMmoobOpa3zoBaHUIO, NPOEKTHOM n HCCIEeT0BaTENbCKOM
OEesITEeIbHOCTH, K OCO3HAHHOMY BHOOpPY HampaBIEHHOCTH U yYyPOBHSI OOy4eHHS B
nanbHelmeMm,;

4) q)OpMI/IPOBaHI/Iﬂ KYJbTYPhbI 310POBbA:

OCO3HaHHWE INEHHOCTH JHU3HH, OTBETCTBEHHOTO0 OTHONEHHSI K CBOEMY
3MI0pPOBBI, YyCTAaHOBKH Ha 3JAO0POBHH 00pa3 XHU3HU, OCO3HAHHE NHOCIEACTBHUHN u
HENpHUSTHE BPEOHBIX NPpUBBIUEK (ynoTpeOleHHUs allKOrOJisi, HAPKOTHUKOB, KYpPEeHHS ),
HeoOXoAMMOCTH CcOONWIEHHUS TNpaBul OE30MaCHOCTH TMNpHU OOpameHHUuu c
XUMHYECKHMHU BeOeCTBAaMU B OBITY U PealbHOW XHU3HU,

5) TPYAOBOI'oO BOCIMTAHHUSA

HHTEpPEC K MPAKTHYECKOMY HM3Y4YeHHI nmpodeccuil u Tpyga pa3lIu4HOro pojaa,
yBaXeHHE K TPYyAy U pe3yabTaTaM TpPYAOBOH MJEeATEIBHOCTH, B TOM YHCJIE Ha
OCHOBE MNpPHMEHEHHUS MNpPEeJIMETHH X 3HAaHHK NTO XHUMHH, OCO3HAHHHN BHOOp
HHIWUBHIYAJIbHONH TPACKTOPHUHU NPOJONIKEHHUSL 00pa3oBaHUA C YUYETOM JUYHOCTHBI X
HHTEPECOB M CNIOCOOHOCTH K XHMHUHU, OONECTBEHHB X HHTEPECOB U NOoTpeOHOCTEH,
ycumemHON nmpodpecCHOHANbHONH AEATEIBHOCTH M PAa3BHUTHUSA HEOOXOOTMMBIX YyMEHHUH,
TOTOBHOCTH aJaNTHPOBAaThCSI B NpodheccHoOHANBHOMN cpene;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS:

9KOJIOTHYECKH Ienecoobpa3Hoe OTHONMEHHE K MNpPUPOJE KaK HCTOUYHHKY
KXHU3HU Ha 3eMiIe, OCHOBE €€ CymecTBOBAHMUSI, NOHMNMAaHNUE MEHHOCTH 3X0POBOTO H
6ec3omacHOTO o0o0Opa3za JKH3HH, OTBETCTBEHHOEC OTHONIEHHE K COOCTBEHHOMY
GHU3MIECKOMY U MNCHXHUYECKOMY 3JOPOBHK, OCO3HAHHE LEHHOCTHU COONIOICHHSI
npaBuJ 0e30MacHOro NOBeJeHHUS Npu paboTe ¢ BemecTBaAaMU, a TakXe B CUTyalufx,
YyIPOXKAIIMUX 3JOPOBHI0O U XU3HHU N0 ACH;

CHOCOOHOCTH NPHUMEHSATH 3HAHUSA, MOJYyYaeMBIe NPH HU3YyYEHUHU XHMHUHU, I
pemeHUus 3aJgady, CBI3aHHBIX C OKPYXAa O el NMPUPOJHON cpenoi, AN MOBBHI M CHUS
YpPOBHSA 9KOJIOTHYECKOH KYJIBTYDPH, OCO3HAHUSIA rnob6anbHOTO XxapakTepa
9KOJIOTHYECKUX MNpobOireM MW NyTed HX pPEMEHHS NOCPEIJCTBOM METOJAOB XHMHUH,
9KOJOTHYECKOrO MBIIIJICHHUS, YMEHUSI PYKOBOJACTBOBATHCSH UM B NO3HaBaTCIBHOM,
KOMMYHUKAaTUBHOMW U CONMAaNbHOW MpPakTUKE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B cocTaBe MeTampeaAMETHBIX pPE3yJIbTAaTOB BHACNAIOT 3HaUYUMBIEC IO
bopMupOBaHUS MHUPOBO33PCHHUS oOmeHaydYHbIe TNOHATHA (3aKOH, Teopwusi,
NPpUHUUIN, TUOOTE3a, paKT, CUCTEMa, MPOLECC, 3KCIEPUMEHT M APYyroe.), KOTOpHIE
HCHONB3YHTCSI B ECTECTBEHHO-HAyYHB X y4eOHBX HpegMeTaX M HO3BOJAIT Ha

OCHOBE 3HaHWUW M3 ITHX NPEAMETOB QPOPMHUPOBATH MPEACTABICHHUE O IMEIOCTHOM



Hay4YHOH KapTHHE MHUpAa, U yHUBepcalbHble yueOHBIe aelicTBUS (IO3HAaBaTENbHEIE,
KOMMYHUKAaTHUBHBIE, pPErylIsiTHBHBIE), KOTOphEe obecneyuBaloT QGOpPMHUpPOBaAHUEC
TOTOBHOCTH K CaMOCTOSTEJbHOMY NJIaHUPOBAHMIO M OCYILECTBIEHHUIO y4dyeOHOIM
NesITEeIbHOCTH.

Ilo3naBaTeabHBIE YHUBEpPCAJbHBIC y‘leﬁHbIe JeHCTBUSA

ba3zoBble 1ornyeckue 1eMcTBUA !

YyMEHHS HUCHONb30BaTh MNPHUEMBI JOTHMYECKOTrO0 MBIIMIJEHUS NPH OCBOECHHUHU
3HAHHUW: pacKpbiBaTh CMBICI XHUMHUYCCKHX MNOHIATHH (BBIIAEHATH HX XapaKTEpHBIC
NpPHU3HAKNU, YCTAaHABJIHWBAaTh B3aMMOCBA3b C JPYTrHMH MNOHATHUIMHU), HCNOJB30BATH
NMOHSATHUS NI O0OBSACHEHHUS OTHACIbHBIX PAaKTOB M SIBICHUMH, BHIOMPATh OCHOBAHUSA H
KpUTEpHUHU AJS KilacCHPHUKAUMU XHUMHUUYECKHMX BEHNECTB M XUMHUUYECKHUX peakIHii,
YyCTaHABJINWBAaTh HNPHUYMHHO-CJIECIACTBEHHBIEC CBSI3M MEXJIAY OOBEKTaMH H3YyUYEHHUS,
CTPOUTH JOTHUYECKHE paccCyXJeHHUS (MHAYKTHBHBIE, NEAYKTHBHBIC, MO aHAJOTHH),
JenaTh BBIBOJBI U 3aKJIIOUYCHUS;

yMEHHE TMNPUMEHSITh B TMpouecce TMO3HaHUS MNOHATUS (HmpegMeTHBIE U
MeTanpeIMEeTHBIe), CHMBOJNHYECKNE (3HAKOBBE) MOJECIN, HCITONb3YyEeMB e B XUMHH,
npeoOpa3oBBIBATh MIMPOKO NMPUMEHSEMBE B XHMHUHU MOJAEIbHBIEC NPEACTABICHUS —
XUMHUYECKUH 3Hak (CHMBOJI DdJIeMEeHTa), XUMuUYeckas ¢opMylaa U YypaBHEeHHUE
XHIMHYECKOH peakIUMU — INPH PEMEHHH ydeOHO-NMO3HABATENbHB X 3aga4, C y4€TOM
9THX MOJIENBbHBIX NPEIACTAaBICHHH BHIABIATH W XapaKTEpPH30BAaTh CYN[ECTBEHHEIC
NPHU3HAKN M3Y4YaeMBblX OOBEKTOB — XUMHUYECKHX BEI[ECTB U XUMHUYECKUX pPEaKUUi,
BBISIBIATH obmue 3aKOHOMEPHOCTH, NPUYMHHO-CIECACTBEHHBIE CBSI3H u
IPOTHBOPEUYNS B H3YUYAaeMBIX MpPOMEeccax U ABICHUAX.

ba3oBble uccieaoBarTe/bCKHue AeiiCTBUSA :

YyMEHHE HCHONb30BAaTh NOCTABJIEHHBIE BONPOCH B KadyeCTBE HMHCTPYMEHTA
NMO3HaHUI, a TaKXe B KadecTBe OCHOBB 15 GOPMHUPOBAHHUS THHOTE3B MO
NpOBEpPKEe MPAaBUJIBHOCTH BHICKAa3bBAaCMBbBIX CYXKICHUH;

npuobpeTeHHEe ONBITAa O MNIAHUPOBAHHWIO, OPraHMU3allMM U HPOBEACHHIO
YUEHHYECKHUX OKCNEPHUMEHTOB, YyMeHue Habmwgare 3a XOJAOM mHponecca,
CaMOCTOSTENbHO NPOTHO3HPOBATH €T0 pe3ynbTaT, GQopmMyaupoBaTh o0600meHus u
BBIBOJIHB MO pe3ylbTaTaM NPOBENEHHOTO ONMBITA, HCCIAECTOBAHMUSI, COCTAaBIATHh OTUET
0o mpoaenaHHo# pabore.

PabGora ¢ undopmanmei:

yMeHHue BHOUpAaTh, AaHATU3UPOBATh U HHTEPHPETHUPOBATH HHGPOPMAILHIO
pPa3sTHUYHBIX BUJAOB M GPOPM MpPEeACTAaBICHUSA, MONYyYaeMyI0 H3 Pa3HBIX HCTOYHHUKOB
(Hay4YHO-monmynsipHas JuUTeparypa XHMHYECKOIo COJAEpXaHUSA, CHpPaBOUYHBIE
nocobusi, pecypcbh MHWHTepHeTa), KPHUTHYECKHM OLNEHUBATHh INPOTHBOPEUYHUBYI U

HEZOCTOBEpHY MHPoOpManuio;



YyMEHHE NPUMEHSATH pa3JHYHBIE METOJXB M 3alIPOCH NPHU NOUCKe U oTbope
nHGOpPpMAUOUMU M COOTBETCTBYIIIMX JaHHBIX, HEOOXOIUMBIX JAJS BBINOJHEHHS
yueOHBIX M MO3HABAaTENbHBIX 3aJad ONPENEeNEHHOTO TUNAa, NpUOOpEeTEeHUE OMBITA B
obmacTtnu HCTONB30BaHUS HMHQPOPMANHMOHHO-KOMMYHHKATHBHBH X TEXHONIOTHH,
OBJlafleHHE KyIbTYPOH aKTHBHOTO MCHOJNB30BAaHUSI PA3IUYHBIX MOUCKOBBIX CUCTEM,
CAaMOCTOSATENbHO BHIOMpPATh ONTHUMANbHYI0 GOpPMYy mpeacTaBIeHUS UHGOpPMaNUHU U
HANIOCTPUPOBATh pemaeMBble 3aJadud HECIOXHBIMHU CcXeMaMH, JuarpaMMmMamMmi,
IpyruMu popMaMu TpadHUKU U UX KOMOMHAUIMU;

YyMEHHE HUCINOJb30BaTh W AaHaJU3UpOBaAaTh B TIponecce YyueOHOH u
HCCIENOBAaTENbCKOW AEATENBHOCTH MHGPOPMALHUIO O BIUSHUM NPOMBIIIJIEHHOCTH,
CENbCKOI0 XO03sflcTBa M TpaHCHOPTAa Ha COCTOSHUE OKpPYXAaWIMEHW HOPUPOSHOH
cpensl.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHbIC y‘leﬁﬂble JeHCcTBUS:

yMeHHUS 3alaBaTh Bomnpoch (B Xonge auanora u (UIU) OUCKYCCHH) MO
CyHmecTBY obcyxpmgaeMoH TEMBI, bopMynTupOBaTH CBOH OpENIOKEHUSI
OTHOCHTEJNHHO BHINMONHEHHUS MPENIOXKEHHON 3aMadn;

yMeHUs ONpegCcTaBIATH NOJNIy4YeHHBIE pe3ynbTaThl Mmo3HaBaTeNbHOH
JesITeIbHOCTH B YCTHBIX M MHNHUCBMEHHBIX TeKCTax; JeJlaTh NpPEe3eHTAIUI0
pe3yIbTaTOB BBHINOJNHEHHS XHMHUUYECKOTO 3KcmepuMeHTa (mabopaToOpHOTO ONEHTA,
nmabopaTopHO# paboOTH MO HCCIEAOBAaHNIO CBOHCTB BEeIeCTB, ydeOHOTO MpoeKTa);

YyMEHHsT Y4eOHOTO COTpyAHHYECTBAa CO CBEPCTHHMKaMHU B COBMECTHOMH
MO3HAaBaTENbHOH u UCCIEeN0OBAaTEIbCKOM JEeATEeNbHOCTH npu pemeHuHU
BO3HUKAaIMUX mnpobOinmeM Ha ocHOBe ydéTa OODHUX HHTEPECOB H COTJTacOBaHUA
no3unuid (obcyxnmaeHusi, oOMEeH MHEHHSIMH, «MO3TOBBIE HTYPMBI», KOOPAMHANUS
COBMECTHBIX JgeificTBui, ompeneneHue KpUTEpHUEB mo OIlEHKE KadecTBa
BHIMONHEHHOW paboOTH U Apyrue).

PerJIHTI/IBHbIe YHUBEPCAJIBHBIC y'—lCﬁHbIe AEUCTBHS:

YyMEHHUE CaMOCTOSATENBHO ONpPEAENATh LEAH JAEATEAbHOCTH, NIAaHUPOBATH,
OCYyHmEecCTBIATh, KOHTPOAUPOBATh MU NPHU HEOOXOAMMOCTHU KOPPEKTHPOBATH CBOIO
JesITeIbHOCTHh, BEIOMpaTh Hambonee 3ppeKkTUBHBIE CHNOCOOB pEeMmMEeHHUS y4eOHBIX H
MO3HABAaTENbHBIX 3aJady, CaMOCTOSITEIHbHO COCTAaBISATh HJIH KOPPEKTHPOBATH
NpenNOoXKEeHHB X aAropuTM JeHcTBMUH NHpH BBHNOITHEHHUHU 3aZaHUH Cc Y4€TOM
MOJYy4YeHHUs] HOBBIX 3HaAaHUNH 00 HM3yuyaeMb X 00BEKTaX — Bel[eCTBAaX M peakKLHUAX,
ONEHHBATh COOTBETCTBHE MOJIYYEHHOTO pe3ylbTaTa 3asABICHHOW IEJH, yMEHHEC
HCMONB30BAaTh MW AaHAJHU3UPOBATh KOHTEKCTH, MpeaaracMble B YCIOBHH 3aJaHUM.

NPEJAMETHBIE PE3YJIBTATBI

B coctaBe mnpeAMETHBX pe3ylAbTaTOB IO OCBOEHHI 00f3aTeIbHOTO
CoOmepXaHHUL, YCTAaHOBIEHHOTO JaHHOWH d¢enepanbHOoil pabouedt mporpamMmodi,

BBIACIHIAKT. OCBOCHHBIC O6yanOH_II/IMI/IC$[ HaYYHBIC 3HAaHHUA, YMCHUA H crmocoo sl



OICEHCTBUMH, cnenupuUIeCcKHE oas NpeaMeTHO I obmnacrtun «XUMHUAY», BH JI bl

AEATCIBbHOCTH oo MOJYYE€HHUIO HOBOTO S3HaAaHHUA, €ro MHTEpHOpeTaguu,

npeo6pa3OBaHH10 U ODPUMEHCHHNI B pPa3JUYHBIX y‘-Ie6HI>IX U HOBBIX CUTYyalUAX.

K xoHny obyueHus B 8 ki1acce NpeIMETHBIE PE3ylbTaThl Ha 0a30BOM YPOBHE

JOJNKHB OTPaXaTh COOPMHUPOBAHHOCTh y OOYJaO M UXCS YMEHHIH:

PacKpbBBaTh CMBICI OCHOBHBIX XHMMHUYECKHX MNOHATHI: aToM, MOleKyla,
XAMHUUYECKUH DIEMEHT, MPOCTOE BEIECTBO, CJIOXHOE BENmEeCTBO, CMECh
(omHOpONHAS W HEONHOPOJHAasA), BAJICHTHOCTh, OTHOCHTEJIbhHAS aTOMHAsA H
MOJEKYyIsipHas Macca, KOJIMYECTBO BellecTBa, MOJb, MOJNSApHas Macca,
MaccoBas N0JS XUMHUYECKOIrO 3JIE€MEHTAa B COGJJUHEHUU, MONSIPHBIA 00BEM,
OKCH]I, KHCIOTa, OCHOBaHHUE, COJb, DIEKTPOOTPHIATEIbHOCTb, CTENEHB
OKHUCIEHHSA, XHMHUUYECKas peakHOusi, KIacCHPHUKANMHUI peaKHuil: peakmHH
COENMHEHUS, peakUHUH Ppa3JoOXEeHUSNA, PpeaKIUuu 3aMeUeHUSA, pPEaKLUH
oOMeHa, 3K30- U DHIOTEPMHUYCCKHE PCAaKIHH, TENIOBOH 3P PeKT peakuumu,
SApO aTomMa, DJIEKTPOHHBIH clIoH aroma, atoMmMHas opbOuTtansb, paguyc
aToMa, XHMHUUYEecCKass CBA3b, MOJSIpHASs M HENMOJsIpHas KOBAJCHTHAas CBA3b,
MOHHAas CBS3b, MOH, KaTHOH, aHUOH, pacTBOpP, MaccoBas JAOJs BellecTBa
(mnpoueHTHass KOHLEHTpaLUus) B pacTBOpE;

UITIOCTPUPOBATh B3aMMOCBSI3bh OCHOBHBIX XHMHUYECKHX TOHATHH W©
NPUMEHSATHh 3TH MOHSATHS MPU ONUCAHHUMN BEIMECTB M UX MPEBpPANCHUN,;
MCHOJNB30BaTh XHMHUUYECKYIH CHMBOJHKY JAIs COCTaBIecHHS (GopMyd
BEIIECTB U YPABHEHHUH XUMHUUYECCKUX PEeaKL U,

ONMpeNneNsiTh BAJICEHTHOCTh aTOMOB J3JIEMEHTOB B OMHApPHBIX COCAUHEHHUAX,
CTENEHDb OKHUCIEHHUS 3JE€MEHTOB B OMHAapHBIX COEIMHEHUAX,
NPUHAANEXHOCTh BEU[ECTB K ONpeAeNéHHOMY KJaccy COEJUHEHHUH Mo
bopmynaM, BUJA XHUMHUYECKOH cBsA3M (KOBajJeHTHAsT W HOHHAaA) B
HEOPraHMUYECKUX COCNUHEHHUIAX;

packpsBaThb cMbica Ilepuonuueckoro 3axkonHa J[. HWN. Mengeneena:
JEMOHCTPUpPOBAaTh MNOHUMAaHHUE TMNEPUOAUYECKONW 3aBUCUMOCTHU CBOMCTB
XAMHUUYECKUX DIEMEHTOB OT MX NOJNOXeHUsA B llepuoamdyeckoi cucrteme,
3aKOHOB COXpPaHEHHUS MAacChl BEeNE€CTB, MOCTOSHCTBAa COocCTaBa, aTOMHO -
MOJEKYJISAPHOIro yyeHHUs, 3aKoHa ABorajapo;

OMHMCBHIBATh M XapaKTepH30BaTh TabnuuHyw Gopmy Ilepuonmuueckoit
CHUCTEM BI XUMHUYECKHX DIEMEHTOB: pa3luuyaTh THOHATHUS «TIIaBHAas
noarpynna (A-rpynma)» u «nob6ounHas moarpynmna (b-rpynma)», mMmansie u
Oonpmmue NHEPUONBI, COOTHOCHTHh OOO3HAYEHHS, KOTOpBIE HMEITCSA B
tabnune «llepuoaunueckas cucrtema XUMHUYeckux odnementonB J. H.

MeHneneeBa» C HHCIOBBIMH XapaKTCpUCTUKAMHU CTpoCcHUA AaTOMOB



XAMHYECKHUX DIEMEHTOB (cocTaB W 3apsajg sapa, obmee 4UCIO dICKTPOHOB
U pacOpepeeHHEe UX MO PICKTPOHHBIM CIOSAM);

KlacCUPUUUPOBATh XUMHUYECCKHE DICMCHTB, HCOpPraHUYECCKHE BCIICCTBA,
XHMHYECKHE peakmuu (MO0 YHCIAY M COCTAaBY YYaCTBYIIHUX B pCakKIuuU
BEUIECTB, MO TEHNJIOBOMY 3D PEeKTy);

XapakTepu3oBaTh (ONMUCHIBAaTh) OO0MHUE XUMHUUYECKHE CBOMCTBAa BeIECTB
Pa3JIMYHBIX KJIAaCCOB, MOATBEPXKAAass ONMCAaHHE MPUMEpPAaMU MOJTCKYJISAPHBIX
YPaBHEHHNW COOTBETCTBYKW M MX XUMHYCCKHUX PEaKIHii;

NPOTHO3UPOBATh CBOWCTBA BEN[ECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO
cocTtaBa, BO3MOJXHOCTH TPOTEKaHHUS XHUMHUYECKHX TMNpEBpam[eHUNH B
Pa3iIUYHBIX YCIOBHUAX,

BBIYHUCISITh OTHOCHTEIBbHY IO MOJIEKYISAPpHY IO u MOJSPHY IO MaccCBbl
BENIECTB, MAacCCOBYI JOJK XHMHUYECKOro JjJeMeHTa 1o <¢opMyne
COCJUHCHUSN, MACCOBYK IO BeIeCTBa B pacTBOpPE, NPOBOJAUTH pacd&THhl
N0 YPABHCHHI XUMHUYCCKON pEakKuH,;

NPHMEHSATH OCHOBHBIC ONMEPANMHUHN MBICIUTEIbHONU JAESATCIBHOCTH — aHAlHU3

U CHHTE3, CpaBHEHHE, 000OImMEeHUEe, CUCTEMAaTH3alNIO, KJIacCHPHUKAIHIO,

BBIABJICEHHNUEC NPUYUHHO-CICACTBCHHBIX CBI3ECH — A1 HU3YUYCHMUA CBOHCTB
BCIICCTB n XUMHUUYCCKHX pealcunﬁ, €CCTCCTBCHHO-HAaYYHBIC MCTO [ BI
INO3HAaHHUA — Ha6J'IIO)ICHI/Ie, H3MCPCEHUC, MOACIHUPOBAHHUC, OSKCICPUMCHT

(pealbHBIH U MBICIEHHBIH);

clI€eago0BaTh npaBsujiam IHOJBb30BAaHUA XUMHUYECKOH HOCyHOﬁ n
nmabopaTopHBIM oO0O0OpyaZOBaHUEM, a TaKXe TpaBuJaMmM oOpameHus
BEIMeCTBAMH B COOTBETCTBHHM C HHCTPYKOHSIMHU MO BHINOJIHECHUIO
na0oOpaTOPHBIX XHMHUYECKHUX ONBITOB MO MNOJNYyYEHUK H COOHpPAaHUI
razoo0pa3HbB X BemecTB (Bogopoaga W KHUCJIOpoJa), MNPUTOTOBIEHH IO
pacTBOpPOB ¢ onpenenéHHOW MaccoBOMW goieidl pacTBOpEHHOro BellecTBa,
NIaHUPOBATH " NPOBOAMUTEH XUMHUYECKHEC SKCHEPHUMEHTH mo
pacmo3HaBAaHUK PAacTBOPOB MmMeENOYEH M KUCIOT C NOMOIIbIO MHIUKATOPOB

(maxmyc, peHONpTanmenH, METHJIOPAHX U Apyrue).

K xoHny obyueHus B 9 kJacce npeAMETHBIE Pe3yJIbTaThl Ha 0a30BOM ypOBHE

JOJNKHB OTPaXaTh COOPMHUPOBAHHOCTh y OOYUYa M UXCS YMCHHI:

packpbeBaTh CMBICI OCHOBHBIX XHUMHYECKHX HOHATUH: XUMHUUYECKHUH
9J1€MEHT, aTOM, MOJEKyJa, HOH, KaTUHOH, aHMOH, NOPOCTOE BEIIECTBO,
CIOJXHOE€ BEHECTBO, BAIEHTHOCTb, DJIEKTPOOTPUIATENBHOCTH, CTENEHD
OKHMCJIEHHS, XUMHUYECKass peakUUs, XUMHUUYEecKas CBiA3b, TEeNJOBOH adpdekr
peakuuu, MOIb, MOJIAPHBI I 00BbéM, pacTtBOp, 3JAE€KTPOIUTH,
HEJJIEKTPOIUTHl, OHIEKTPOJNUTUUYECKAass JAUCCOLHMALUA, PEaKUUHU HOHHOTIO

O6MeHa, KaTaaunuizartop, XHMHUYECCKOC paBHOBECCHUC, O6paTI/IMBIe n



HeoOpaTuMble pEaKOHHU, OKHCIHUTEINbHO-BOCCTAHOBHUTEIbHBEIE peaklHH,
OKUCIHUTENb, BOCCTAaHOBUTENb, OKHCIEHUE u BOCCTaHOBIIEHUE,
annoTponus, aMpoTepHOCTh, XUMHUUECKass CBSI3b (KOBaJeHTHAas, MOHHAA,
MeTalinudyeckas), KpHCTalilmdeckas peméTka, KOPPO3USI METaAlJIOB,
CHJIaBBl, CKOPOCTh XHUMHYECKOW peaKOHMH, TMNpeIelbHO JONyCTHMas
konneuTtpanus I[IJJK BemecrtBa;

UINIOCTPHUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUECKHMX TMNOHIATHH u
OPUMEHSATH 3TH NMOHATHSI NIIPHU ONHUCAHWN BEIMECTB M X NPEBpaN[eHUN;
HCMONb30BaTh XMMHUYECKYH CHMBOJHMKY JAJsI CcoOcCTaBleHHS GopMyn
BEU[ECTB U YPABHEHUMN XUMHUUYECKUX peaKUHil;

OMpeneNsiTh BAJEHTHOCTh U CTENEHb OKHCIEHHUS XUMHUUYECKHX DIEMEHTOB B
COEJUHEHUAX Ppa3IUYHOrO CcOCTaBa, TMNPUHAAIEKHOCTb BENECTB K
onpenenéHHOMY Klaccy COeJHHEHHMHW mno ¢GopMynaM, BUJA XHUMHUYECKOH
cBsi3u (KOBalleHTHas, MOHHAas, MeTalludeckas) B HEOPTraHUYECKHUX
COEIUHEHUAX, 3apsAJ MOHA MO XHUMHUEeCKOoll dopmyne, xapakTep cpexs B
BOXZHBIX PAacCTBOpPAaX HEOPTaHUMUYECKHX COCAMHEHHH, THN KPHUCTANIHUIECCKOI
pemEéTKN KOHKPETHOTO BEUECTBA;

packpsBaTh cMbica Ilepuonpuueckoro 3axkona J[. M. Menneneera u
JEMOHCTPHPOBATh €Tr0 TMOHWMAaHHE: ONUCHBATh W XapaKTEepHU30BaATh
TabnuuHyo ¢opmy Ilepuoamueckod cHCTEMB XHUMHUYECKHX DIEMEHTOB:
pa3nu4yaTh NOHATUSA «TraaBHas mnoxarpynna (A-rpynma)» H «nobouHasd
noarpynna (b-rpynma)», wMansie u Oonbmue MHNEPHUOIBl, COOTHOCHUTH
0003HaYeHUSA, KOTOpHIE MMEWTCs B TNepHUOJAHMUYECKOU Tabnumme, ¢
YUCIOBBIMHU XapaKTEepUCTHUKAMHU CTpOEeHUsd aToOMOB XUMHUYECKHUX
31eMeHTOB (cocTaB H© 3apsajg sapa, oOmee YHCIO DIEKTPOHOB W
pacmpexgeileHHe HUX TO DIEKTPOHHBIM CJO0SIM), OO0BACHATHL oOmue
3aKOHOMEPHOCTH B M3MEHEHHH CBOMNCTB DIEMEHTOB M HX COCAUHEHHUH B
npenenax MalblX NEPHUOIAOB M IFTAaBHBIX MNOATPYNN C y4€TOM CTPOEHHUS HUX
AaTOMOB;

KJaccuPUIHUPOBATh XMMHUYECKHE DIEMEHTH, HEOPraHMUYECKHE BeEIeEecCTBA,
XHMHUYECKHEe peakKOuu (MO0 YHCIY M COCTAaBY YYacCTBYIIMHUX B peakKIHUU
BEIOIECTB, NO TENIOBOMY 3G PeKTy, MO M3MEHCHHIO CTENEHEH OKHUCICHUSI
XUMHUYECKHUX DIEMEHTOB);

XapakTepu3oBaTh (ONMUCHBAaTh) oO0mUe M cnenuPUUEecKUe XUMHUUYECKHUE
cBOolicTBa TMNPOCTHIX W CHOXHBX BENOECTB, MNOATBEpXJasi ONHUCaHHUE
OpUMepaMU MOIEKYIAPHBIX M HMOHHBIX YPaBHEHHUH COOTBETCTBYIO I HUX
XUMHUYECKHUX PEaKLUM;

COCTABJIATH ypaBHEHHUS DIEKTPONHUTHUUYECKOHN AUCCOONHMALNHUH KHUCIOT,

o eJoyed U collel, NONHBIE U COKpPAaIEHHBIE YPABHEHUS PEaKUUU MOHHOTO



obMeHa, YypaBHEHHS peakuuii, MOATBEP KA I U X CyuecTBOBaHHE
TEHETHYECKOW CBSI3M MEXAY BEUeCTBAMH PAa3dIMUYHBIX KIAacCOB;
pacKpBBaTh CYIIHOCTH OKMCIUTENbHO-BOCCTAHOBUTENDHBH X peakuuii
NOCPEJCTBOM COCTAaBJEHHUS 3JIEKTPOHHOTO OalaHca 3THUX peaKUHid;
NpOTHO3MPOBAaTh CBOHCTBAa BEIECTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOXHOCTHU HNPOTEKaHUA XMMHUUYECKHMX INpeBpalleHUH B pa3JIUUYHBIX
YCIOBUAX;

BBIUYHUCIATH OTHOCHUTCIBbHY IO MOJICKYJIAPpHYIO H MOJIAPHYIO MacCCBhI
BEUIECTB, MaCCOBYK JOJNIK XHUMHYECKOro d3jJeMeHTa 1o (Gopmyiae
COEJUHEHHUSA, MACCOBYI JOJI BelUecTBa B pacTBOpPE, NPOBOAUTH pacuéThl
IO YPaBHEHUIO XUMHUYECKOUW peaklUuHu,;

cobnmoaarse npaBuia MNOJAb30BAHHUS XUMHYECKOHU nocynou u
nabopatopHslM o06OpyJgoBaHUEeM, a TaKKe OpaBuiga obOpameHus c
BeOleCTBAMU B COOTBETCTBUH C HMHCTPYKIHUSIMHU 1O BBHHOTHECHHUIO
naboOpaTOPHBIX XHMHYECKHUX ONBITOB MO MNOJNYyYEHHUI H COOHpaHUIO
raz3oo0pa3HBIX BemecTB (aMMHUaKa U YITIEKHCIOro rasa);

ONPOBOJHUTH peakuuu, MNOJATBEPKAAI Ul HE Ka4eCTBEHHBI i cocTas
Pa3sdIMYHBIX BCIH[ECTB: paclo3HaBaThb ONBITHBIM HyTéM xjopun-, 6pOMI/IH',
nonun-, kapbomar-, ¢docdar-, cmnmukar-, cyabdar-, THIAPOKCHUI-HUOHEHI,
KaTHOHBI aMMOHHUA U HOHBI H3YUCHHBIX MCTAJJOB, NPUCYTCTBYHIIHC B

BOAHBIX PACTBOpPAaX HCOPraHUYCCKHUX BCHICCTB;

NpUMCEHATHL OCHOBHBIEC OoOND€panuu MBICIUTEAbHOMH NAEATECIBbBHOCTU — aQaHAJIHU3
U CHHTE3, CcpaBHeHHUe, o00oOmeHHme, CHUCTEeMAaTHU3aNHIO, BBISIBJICHHUEC
NPHYMHHO-CIEACTBEHHBIX CBSA3¢H — OJNId HM3y4YEeHHS CBOUCTB BEHOECTB W

XUMHUYECKUX PpeaKIHi, ecTEeCTBEHHO-Hay4YHBIe METOAB INO3HAHHUA —
HabnogeHue, H3MEepeHHUE, MOJENHpPOBAHHUE, HKCIEPUMEHT (pealbHBH U

MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

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

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 8 1 bubmuorexa [IOK

' U COJIsX https://m.edso0.ru/7f41837c
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edso00.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edso0.ru/7f41837c

HWroro no pazneny 30

Pa3znen 3. Ilepuonuueckuii 3axon u [lepuoanyeckas cucrema xummuueckux 3jiemMenToB /[. U. MenaeneeBa. CTpoeHne aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Menneneesa. CtpoeHue atoma
XuMuyeckas CBS3b. G 1OK
nOINOTEKA
3.2 OkHcHTe b HO- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro mo paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmaorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PYIIIBL. 2€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [JOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB [VA-rpymmel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. MeTa/iibl M HX COeJUHEHUSA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edsoo0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HNOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Pois XuMun B :KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BeecTsa https://m.edsoo.ru/ff0d210c
2 [lonstue o MeToax NO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edsoo.ru/ffod227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U PUEMBI 1 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucteie BemecTBa 1 cMecu. CriocoObl bubnuorexa [IOK
4 . 1
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmmorexa [IOK
. N PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
A 1
6 TOMBI H MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubamorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubamorera LOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10 X .B
uMiriecKas opmyna. BanenTocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHOCUTENBbHAS MOJIEKYJISIPHAsL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMHYECKOTO bubnunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MounspHas macca https://m.edso0.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
15 .
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Boruucnenus konmuecTBa, Macchl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LIOK
B . P https://m.edso0.ru/ff0d5708
peakIuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS bubamorexa [HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHmukiIonenuct. O600EeHne 1 bubmorexa LOK
' B https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [IOK
poAa (peaxt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue o6 okcumax
CriocoOblI IMOJIyYeHHUsT KHCII0pO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I bubmorera [JOK
paTope | oip ' https://m.eds00.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [HOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ilpumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCTOTAX M COTAX bubamorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTy4eHust BOAOPO/1a B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BEIIIECTBA ras3a Mo €ro Uu3BeCTHOM bubmmorexa [IOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brraucienus 005EMOB ra3oB 110

34 ABHCHUIO PEaKIIMM HAa OCHOBE 3aKOHA bubmorera [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHI ra30B

35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorstue 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackieHabie

37 u HI;HaCI)I peHHLIIe) aCTBOPBHI MH:ICCOBaﬂ bubmorera [JOK

m p oI https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 .. . N
OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopon. Bonopon. Boga» https://m.edso0.ru/ff0d6342
OKcHIBl: COCTaB, KiIaccupUKaIs, bubmuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) II0JI )eHI/ISI XHMHquKHe bubmorexa LHOK
. i ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa LIOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
CO€JUHEHMID
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHUYECKUX COCTMHEHHI https://m.edsoo.ru/00ad9a50
bubmuorexa [IOK
49 O06o001IeHNEe U CUCTEMATH3alIMs 3HAHUIT
Hl . https://m.edsoo.ru/00ad9ch?2
KontponbHas pabota Ne3 no teme
50 "OCHOBHBIC KJIACCHI HCOPTaHHUUCCKUX bubmorexa HOK
on P https://m.edsoo.ru/00ad9ela
COCUHEHHI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMHUYECKHX 31eMeHTOB. [loHsTHE O bubmorera [IOK
' https://m.edso00.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [Teproauueckas CHCTEMA XUMHUECKUX bubmorera [IOK
p https://m.edsoo.ru/00ada52¢
anemenToB . 1. MenaeneeBa
bu6nuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

54
anep. 3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aTOMOB 3JieMeHTOB [lepuoanyeckoit bubmmorexa [IOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U npaktuku. [1. U. bubnmnoreka [JOK
57 .
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DIEeKTPOOTPHUIIATETLHOCTh ATOMOB
pooTpul bu6nmoreka [IOK
58 XAMHYECKHX JIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas padboTa
bubnunorexa LIOK
59 "
ORHAT XHMITICCRA CBASD https://m.edsoo.ru/00adac34
60 KoBasieHTHas moasipHas XMMUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HenoJsipHasi XUMUYECKast bu6muoteka [IOK
CBSI3b https://m.edso0.ru/00adaab9
butmmoreka [JOK
62 C
TCTICHD ORHCICHI https://m.edsoo.ru/00adae28
63 OKuCIUTETLHO-BOCCTAHOBUTEIILHBIC bubmuorexa [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIH bubmorera [JOK

https://m.edsoo.ru/00adb076
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65 KonTponbnas pabora Ne4 o teme 1 bubnmoreka [JOK
«Ctpoenue atoMa. XuUMHAYECKas CBA3b» https://m.edsoo.ru/00adb486
66 Pezepusblii ypok. O6001eHne u 1 bubnmorexa [IOK
cucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHelit ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCTEeMAaTH3aIHsI 3HAHWI https://m.edsoo0.ru/00ad9ch2
68 PezepHsblil ypok. O60011eHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcsl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMHUYECKUX 31eMeHTOB [I. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 brbmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus m HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubnuorexa [IOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

6 Krnaccudukamnus XuMHIeCKIX 1 bubnnorexa [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmorexa ITOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CUiIbHbIE U ci1a0ble Bubmaorexa ITOK
A [HAIHH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmiorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmaorexa ITOK
pea . https://m.edso0.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LHOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [OK
b a TRHAITHA. https://m.edsoo.ru/00addecQ
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIpUMEDE Bubmaiorexa ITOK
P P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnnorexa [IOK
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XUMHUYECKHE CBOMCTBA, IIOIy4YEHNUE,
IIPUMEHEHNE

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

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK

20 «ITomydyeHne CONIHOM KHCIOTHI,
y . . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOCHHE, bu6nunorexa [IOK
24 .
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (bI/ISI/I‘IeCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYYEHUS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBol J0JIM BBIXO/a bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK
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VA-rpynnsl. A30T, pacnpocTpaHeHUE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U
’ yi https://m.edso0.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyeHne aMmmuaka, U3yuyeHue ero bubmmorexa [IOK
. I > 131 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBbHBIX

32 00peHMi. XUMHUYECKOE bubmorexa LIOK
yAoop ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
®docdop. Oxeun pochopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmmorexa [IOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 U XUMHUYECKHE bubamorera LIOK

p P AC https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKostoruueckue npooIeMsl,
CBsA3aHHbIE C OKcUoM yriaepoaa (IV)

37 VYronbpHas KUciioTa U €€ Cou bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakuus Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LIOK
https://m.edso0o.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coenunenust bubmorexa LHOK
https://m.edso00.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmuorexa [IOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Konrtponsnas pabora Ne3 o reme
42 «Bakneimme HeMeTauTbl U UX bubmorexa LIOK
https://m.edso0o.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOKMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

. bu6nuorexa [IOK

44 DIEeKTPOXUMHUYECCKUN PSIIT

HanpsH>KeHUH METaJlIOB

https://m.edso0.ru/00ael1156
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OO6mre crnocoObl MOTyYeHUS
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHCHHUIM XHMHWYCCKUX pEaKITHit bubmorexa HOK
yp peatiui, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
IpUMECH
46 IloHATHE O KOPPO3HH METAIIOB bubmorera [JOK
pp https://m.edso0.ru/00ae1278
bubmuorexa [IOK
47
[HemonEie MeTatEL https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuorexa [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baknerinme coeTMHEHUS KaabIIHs bubmorera [JOK
a H https://m.edsoo0.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAaHUH
JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI U METOJIBI €6 bubmorexa IOK
" https://m.edso00.ru/00aelae8
yCTpaHEHUS
bu6nunorexa [IOK
54 An I
FOMHHIH https://m.edsoo0.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ael1d86
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OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [IOK

> (IT) u xene3a (III) https://m.edsoo.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnnorexa [JOK
«BaxxHeumue MeTaibl U uX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bubmmorexa [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemectBa 1 matepualibl B bubnnorexa [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuotexa [IOK
OKpYKarollei cpeasbl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bub6mmorexa LIOK
IKOJIOTHYECKUX TIPOOIIEM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bubnnorexa [IOK
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CHUCTEMaTHU3alus 3HAHHUI

https://m.edsoo.ru/00adb33c
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PesepBubIil ypok. O60011eHIE 1
CHCTEMaTHU3alUs 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

e Xumus: 8- knacc: 6a30BBH YypOBEHB: YUEOHUK; 5-¢ uznanue, nepepaboranHoe,
8 xnmacc/ 'abpuensu O.C., OctpoymoB U.T'., CnagkoB C.A. AKOHIUOHEpHOE
obmecTtBOo «M3maTtenbcTBO «I[IpocBemenue»

e Xumus: 9-i knacc: 60a30BBIH YypOBEHB: YUeOHUK; 5-¢ u3nanue, nepepaboTaHHoe,
9 xnmacc/ 'abpuensa O.C., OctpoymoB U.I'., CnagxkoB C.A. AKHIHOHEpHOEC

06H.[€CTBO «3pgatenbcTBO «HpOCBeLLICHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

Hacronprasg xHura yuurtens 8 kunacc, 9 kmacc O.C. 'abpuensu

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Bubnuorexa I[OK
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