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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa TO XWUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJIcCHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeabHO POrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEACTaBICHHBIX
B O®I'OC OOO, a Takke Ha ocHOBe (enepaibHOW paboyell MporpamMMel
BOCIIMUTAHUS U C YYETOM KOHIICHIUMHU MPENOJaBaHUsI Y4EOHOTO NMpeaMeTa « XUMUsDH)
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoii @enepanuu.

[Iporpamma mo xumum Aa€T TPEACTABICHHE O IEAX, OOIIEH CTpaTeruu
oOyd4eHHs, BOCHHUTAHHS U PAa3BUTHS OOYYAIOIIMXCA CPEACTBAMH YYEOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTeNbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET pACIpPEIEICHUE €ro Mo KiaccaM M CTPYKTypHUPOBaHHUE IIO
pazieiraM U TEMaM MPOrpaMMbl MO XUMHH, OMPEACISIET KOJIUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKU COJIep>KaHMUs, PEKOMEHTyEMYIO
MOCJEAOBATEIbHOCTh M3YUYECHHS] XUMUU C YYETOM  MEXKIPEOMETHBIX U
BHYTPUIPEIMETHBIX  CBsA3€H, JIOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX
OCOOEHHOCTEM  OO0yYaroluXCsi, OIpeAeNseT BO3MOXKHOCTH TpeaMera s
peanuzainu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHusi, a TaKkKe TpeOOBaHUM K
pe3yabpTaTaM 00y4YeHUs XUMUU Ha YPOBHE LieJiel M3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0YyYarolIerocsi Mo OCBOCHHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHUWE XUMHUHU CIY’)KUT OCHOBOM 1Ji1 (hOPMUPOBAHUS MHUPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTEpUAIBLHOM EIMHCTBE MHPA, BAKHYIO
posib urpatroT GopMUPYEMbIE XUMUEH MPEJCTABICHUS O B3aMMONPEBPAIICHUIX
DPHEPTrUd M 00 DSBOJIOIUHU BEIICCTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTrETHYECKOM,
MUILIEBOM U DKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPAaBOOXPAHEHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET  peajiM3allud  BO3MOXHOCTEH IS CaMOpa3BUTHUS U
dbopMupoBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 00111eH U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUECKHUX CITIOCOOHOCTEMN
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSTENIbHOW Yy4eOHOW  JIeSITEeIhbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM XKM3HM, TaK U B TPOPECCUOHATILHON JEATEIbHOCTH,

3HAKOMHUT CO CHenuUKO HAy4YHOTO MBIIIJICHUS], 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIsiIa HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
3TaroM B (GOPMUPOBAHUH €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YUYarOIIUXCS;



croco6cTByeT (OPMUPOBAHNIO HEHHOCTHOTO OTHOLICHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHMSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B KOJIOTHYECKOE
oOpa3zoBaHre 00yUYarOIINXCS.

JlaHHbIC HampaBleHWS B OOYYCHHH XUMHH OOECIEUMBAIOTCS CHEIU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISIETCS  MEJarorudecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIIEr0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHCSI CUCTEMbI MEPBOHAYAIBHBIX MOHSITUNW XHMHUHU, OCHOB
HEOPraHWUYECKOW XUMHU M HEKOTOPBIX OTICIbHBIX 3HAYUMBIX MOHATHHI
OpraHUYECKON XUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHH C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTr0 mnoaxoja K €€ m3zyuyeHuro. ColepKaHu€ CKIIAbIBAECTCS U3 CUCTEMBbI
MOHATUN O XUMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IOHATUM O XUMUYECKON
peakiuu. OO0e OSTH CHUCTEMbl CTPYKTYpPHO OpPraHHM30BaHbl IO MPHUHIHUITY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YYEHHS O CTPOCHUU aTOMa U XUMUYECKOH CBSI3H;

— TpelCTaBleHUH 00 DIEKTPOJUTUYECKON JHCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE JMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICJICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYromy, BBIMONHSSA (YHKIHH OOBSICHEHUS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI M BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U TMOIYyYECHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJICTABJICHNUS] O XMMUYECKOW COCTABIIAIOIIECH HAyYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM MpPUPOJbI, LHEHHOCTHOIO OTHONICHHWS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3yueHne XUMUU TPOUCXOAUT C MPUBJICUYCHUEM
3HAHWM W3 paHee M3YyUYEHHBIX Yy4eOHbIX NpeaMeToB: «OKpyXarolmuil MHp»,
«buonorus. 5—7 knaccel» U «PuU3MKa. 7 KIacey.

[Ipu w3ydeHMM XUMUU TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUA OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JESITEIPHOCTH YEJIOBEKA M KAaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBI.
3amaya y4eOHOro mpeaMeTra COCTOMT B (OPMHUPOBAHUM CUCTEMBI XHUMHYECKUX
3HAaHUN — BaXHEUIINUX (PAKTOB, MOHATHUM, 3aKOHOB ¥ TEOPETUUYECKUX MOJIOKESHUM,
JIOCTYITHBIX 00O0OIIEHUN MUPOBO33PEHUYECKOTO XapaKTepa, sS3blKa HAYKH, B



OpUOOIIEHUM K Hay4YHbIM METOJIaM T[O3HaHUS MpPU HM3YYEHHH BELIECTB H
XUMHUYECKHUX PEaKIHid, B (OPMUPOBAHUM M PA3BUTHUU MMO3HABATEIbHBIX YMEHHUI U
UX TPUMEHEHWH B Yy4eOHO-MO3HABATEIbHON M Y4eOHO-HCCIIEAOBATEIbCKOM
JIESITEIbBHOCTH, OCBOCHUM TMpaBHJI 0Oe30MacHOro oOpalleHusi C BEIIeCTBAaMHU B
MOBCEHEBHOM KU3HHU.

[Ipu M3yuyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs BaKHOE
3HauYEHUE MPUOOPENH TaKUE 1eJd, KaK:

— (¢$opMHUPOBAHHE WHTEIJICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CaMOCTOSTEIHHOMY MPHUHATHIO PEIICHHA,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUsT HA  CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOydaromuxcss K CaMOCTOSATEIbHOM IM03HABATEIbHON JEATEIbHOCTH, HAyYHBIM
METOJiaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yClIoBU, CITIOCOOCTBYIOIMUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAESITETPHOCTH, TMO3HAHUS W CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEPCAIHLHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue oOmeld (QyHKIMOHAIBHOM M E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBSACHATP U OLIEHUBATH SIBJICHUS
OKpY>KaloIlIET0 MHpa, WCIOJIb3Yys 3HAHWUSI U ONBIT, MOJY4YEHHbIE NMPHU HU3YUYEHUH
XMMHH, TPUMEHATh MX MpPHU pPEIIEHUU MNpoOJeM B MOBCEAHEBHOM >KU3HH H
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y O0Oydaromuxcs TyYMaHUCTHYECKHX OTHOIICHUH,
NMOHMMAaHUS [IEHHOCTH XUMHUYECKHX 3HAHMWA [IsI BBIPAOOTKH HSKOJOTHUECKU
L[EJIeCO00Pa3HOro MOBENECHUSIT B OBITY M TPYAOBOM JAESITENBHOCTH B LENIIX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOGuIis W HAMpaBICHHOCTH ajlbHEHUIIEro
oOyueHus.

OOmiee uWCIO YacoB, OTBEACHHBIX JUIS HW3YYCHHs] XUMHH Ha YPOBHE
OCHOBHOTI'0 00111ero o0pa3zoBanus, cocrasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJleNt0), B 9 kiacce — 68 yacoB (2 yaca B HECIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHBbIC XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HHM YETIOBEKA. XHMMUS B CUCTEME HAYK.
Tena m BemectBa. Du3nueckue CBOICTBA BEHIECTB. ATPETaTHOE COCTOSIHHE
BemecTB. [loHATHE 0 MeTomax Mmo3HaHWs B XUMHUH. UKCThIE BEIIECTBA U CMECH.
CriocoObI pa3eieHust CMECEH.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JEeMEHThl. CHUMBOJBI XHUMHYECKHUX
31eMeHTOB. [IpocThIe U CIIO)KHBIE BEMECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckass (opmyna. BajaeHTHOCTh aTOMOB XHMHMUYECKHX 3JIEMEHTOB.
3akOH TMIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTHOcuTENbHAS MOJIEKYJsIpHast Macca. MaccoBasi 10J1 XUMHYECKOIO 3JIEMEHTA B
COEIMHECHUM.

KomunuectBo BemectBa. Monb. MonsipHas macca. B3auMoOCBs3b KOIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

OU3NYECKUE U XUMUYECKUE SIBIICHUSI. XUMUYECKasl peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHUs MacChl BellecTB. XUMHUYECKHe ypaBHeHus. Kiaccuduxarus
XUMUYECKUX PEaKIUi (COeUHEHUS, PA3I0KEHUS, 3aMEILIEHNs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, MpaBwiiaMu pabOThl B JIabopaTopuu 1
npuéMamu oOpaieHus: ¢ J1abopaTopHbIM 000pPYAOBaHUEM, U3YUEHHUE U OMUCAHUE
bu3nYecKUX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOIIOJCHUE
busndeckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pAacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMS BOJbI) U XUMUYECKHX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOMI0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIUi (pa3yioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHUIA
meau (1) mpu HarpeBanum, B3auMoecTBUE Keje3a ¢ pactBopoM conu menu (11),
U3Y4YEHHUE CIOCOOOB pa3feieHUs] CMecel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHUE,
BBITIApYBaHUE, JUCTUUISAIUS, XpoMaTorpadusi, MpoBeIeHUE OYUCTKU MOBAPEHHOU
CoJIM, HaOJIOJIGCHWE W  OMNHCaHWE  PE3yJbTaTOB  NPOBEACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsT MAacCChl, CO3JaHUE MOJEJIEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BakHenue npeacTaBUTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOE
BemecTBO. Haxoxaenue kuciopoaa B MNpupojae, (Ppu3nueckue U XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenne kuciopona. CrnocoObl



NOJIyYeHHUs] Kuciopoda B JabopaTOpud W NIPOMBIIUIEHHOCTH. Kpyrosopor
KHCIIopoaa B mpupoae. O30H — atoTporHast MOAU(PUKAIAS KUCIOPOIa.

TernoBoit 3¢hdekT XUMHUECKOW peaklud, TEPMOXMMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arpsA3HCHHE
BO3lyXa, yCWJICHHE MapHUKOBOTO 3 (PeKTa, pa3pyIieHrne 030HOBOTO CIIOA.

Bopopon — »snemeHtr m mpocroe BemecTBo. HaxoxnaeHwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOCOOBI
noxyuyeHus. Kucnotsl u conm.

Monsipabiil 00bEM ra3oB. PacuéTsl o0 XMMUYECKUM YPABHEHUSIM.

dusnueckne CBOWCTBAa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacpilieHHbIE ¥ HEHACBINIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBast 10J11 BEIIECTBAa B pacCTBOpE. XMMHUYECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpoB B Ipupoze U B )KU3HH 4YesioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cojeoOpa3yromie  (OCHOBHBIE, KHUCIOTHbIE, amM(OTEepHbIE) U
HecosieoOpaszyrone. Homenknatypa oxcuaoB. Du3znyeckue W XUMHUUYECKHE
CBOMCTBA OKCUIOB. [loyuenue okcuaos.

OcHoBanusa. Knaccudukanuss OCHOBaHMN: INETOYM U HEPACTBOPHUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHmii. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losmyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. Ousnyeckue u
XUMHYECKUE CBOWMCTBA KHUCIOT. Psan axkruBHoctn meraimoB H. H. bekerosa.
[lony4deHue KHUCIoT.

Conu. Homenknarypa coseil. @U3nYecKre U XUMHUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue couei.

I'eneTnueckas CBSI3b MEK/y KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COAEPKaHUs KHUCIOPOAa B BO3AYyXE, MOIYUYECHHUE,
coOupaHue, pacrno3HaBaHME M HW3YUYEHUE CBOWCTB KHCIOpOJa, HAOIIOJCHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U YCJIOBUS BO3HUKHOBEHHS U
MpeKpalleHus TopeHus: (TMokapa), O3HAKOMJIEHHE ¢ oOpasllaMu OKCHAOB U
OMMCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paCO3HABAHUE U U3YUYCHHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOXXHO HCITOJIb30BAHUE BUEOMATEPUATIOB), HAOII0[eHNEe 00pa3iloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEIOBAaHWE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHOU
MacCOBOM J0JIEM PAaCTBOPEHHOTO BEIIECTBA, B3aUMOICUCTBUE BOJIBI C METAIIAMHU
(HaTpueM M KajublKeM) (BO3MOXXHO HCIIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pPa3jM4YHbIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHUSI OKPACKU MHAMKATOPOB B PACTBOpaxX KUCJOT U IIEJoYeH,
u3ydeHue B3aummoneucTBua okcuaa meau (II) ¢ pacTtBopoM CepHOM KHCIIOTHI,
KUCJIOT C METaUlaMH{, PEAKIUN HEUTPAIM3alMH, IOJy4eHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHHME OJHOTIO MeTajlla APYI'MM M3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMe «BakHeHIue KIacchl HEOPraHMYeCKUX
COCTUHEHUI».

Ilepuoguvecknii 3axkon u Ilepuoaumyeckass cucreMa XUMHYECKHX
aemMenToB JI. U. MenpeneeBa. Ctpoenne aroMoB. XMMHYECKas CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBple MONBITKM KIACCU(PUKAIMM XUMUYECKUX 3JIeMeHTOB. I[loHsATHE O
IPYIIAax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEIOYHO3EMENIbHBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(pOTEpHbIE OKCUIBI
Y TUIPOKCHUJIBI.

Ilepuonnyeckuit 3akoH. Ileproauyeckas cucremMa XMMHYECKUX 3JIEMEHTOB /l.
NU. MengeneeBa. KoporkomepuogHas U JAJUHHONEpUOAHAs  (OPMBI
[lepnognueckon cucteMbl XumMudeckux 3ieMeHToB [[. M. MenneneeBa. 1lepuobl
u rpynnbl. PHU3UYECKUM CMBICI NOPSAKOBOIO HOMEpa, HOMEpPOB IlepuoAa |
IPYIIIBI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX s1ep. M3oronsl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK AaTOMOB TMepBbIX 20 XUMHUYECKHX  DIJIEMEHTOB
[lepnognueckon cucremnl [l. M. MenneneeBa. XapakTepucThKa XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuto B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJNINYECKUX CBOMCTB IO TPYyNIaM U IEPUOJIAM.

3nauenue [leprnoanueckoro 3akoHa u [lepuognyueckoit CHCTEMBI XUMUYECKUX
DJIEMEHTOB Il pa3BuUTHA Hayku W npaktuku. . M. MenneneeB — yd€Hblii u
IpaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (MoJdsipHass M HENOJIIpHAsi) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp oxucneHns.  OKHUCIUTENBHO--BOCCTAHOBUTENIBHBIE  PEAKLIHH.
[Iponiecchbl OKucCaeHNs U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METANIOB M HEMETalIOB, B3aUMOJEHUCTBUE
TMJPOKCHJA LMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH, IPOBEACHHME OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIHUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKIMMA
(ropenue, peakliuy pa3aoKeHUsI, COSAUHEHU).

Mesicnpeomemmnuoie céasu



Peanm3zanuss mMeXnpeaMETHBIX CBSI3€M NpH HM3yYEHUM XUMUU B 8 Kjacce
OCYIIECTBJISIETCS. 4epe3 MCIOJb30BaHME KaK OOIMX eCTeCTBEHHO--HAyYHBIX
MOHSATUM, TaK W MOHATHUH, SIBJISIONIUXCS CUCTEMHBIMU ISl OTEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [UKJIA.

OO01Me ecTecTBEHHO--HAYyUHbIE TIOHSTHS: HAay4HbIN (akT, TUNoTe3a, TEopus,
3aKOH, aHaJIW3, CHUHTE3, KIacCUPUKAUSI, TEPUOJUIHOCTh, HAOIIOACHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®u3uka: maTepus, aTroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIbI, PaANOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKHUM 3aps]l, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (PM3WYECKUE BEIUYHMHBI, CIUHUIIBI
MU3MEPEHUS, KOCMOC, IJIAHETHI, 3BE31bI, ConHIE.

buonorus: dorocunres, npixanue, onocdepa.

I'eorpadus: armochepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peakius

[Tepuonuueckunii 3akoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUHU CBOMCTB
XUMHAYECKUX JJIEMEHTOB TMEPBBIX TPEX TNEPUONOB, Kalus, KaldblUs U UX
COCMHEHUN B COOTBETCTBUHM C TMOJIOKEHUEM »3JeMeHTOB B Ilepmommueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABI XMMHUYECKOW CBSI3U. THUIBI KPUCTANIMUECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAIUIMUECKON PEIIETKU U
BHJAa XUMHYECKOHN CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEHIECTB. XUMUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJlacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMuueckux peakifii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTAaBy YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(P(deKTy, Mo
W3MEHEHUIO CTENEHEeW OKHMCJICHUSI XUMMHUYECKHX AJIEMEHTOB, IO 00OpaTUMOCTH, MO
YYacCTHUIO KaTaln3aTopa). JK30- U dHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[Tonsitue o ckopoctu xumuueckon peakiuu. [loHsTHe 00 00paTHUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [loHsTHE O XUMHUYECKOM paBHOBecUU. DakTOpBHI,
BIIMSAIONIME HA CKOPOCTh XHUMHUYECKOW pEAKIMUH M TOJIOKEHUE XHUMHYECKOIO
pPaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIUM,  DJICKTPOHHBIM  OasiaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHOM peakiiuu. CocTaBieHUEe YpaBHEHUN



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMHA C  HCIOJb30BAHUEM  METOA
AJIEKTPOHHOI0 OasiaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHCCOLMAIMU BEMIECTB C Pa3IMYHBIMH BUJAMH
XuMU4ecKoi cBs3u. CteneHs aucconuanuu. CHIBHBIE U CITA0BIe SJICKTPOIUTHI.

Peaxiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpalléHHbIE HWOHHBIC YpaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBaHMM UM COJied B CBeTe MPEACTaBICHUH 00  DICKTPOIUTHYCCKON
nuccounanu. KauectBeHHbIE peakiuy Ha HOHBL. [oHsATHE 0 THApONIHU3E COoNEil.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHUE C MOJEISMH KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJIOB U HEMETAIOB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJopua HaTpUsl), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEaKIUU
OT BO3JICUCTBUSL PA3IUUHBIX (DAKTOPOB, MCCIECAOBAHUE AJICKTPOIMPOBOJIHOCTH
pacTBOPOB BEILIECTB, MPOLECCa AUCCOUMALMUA KHUCIOT, LIEJIOYeH U COJIeU
(BO3MOXXHO  HCMOJB30BAHME  BHUJIEO0 MaTEpPUAIOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKUW  NPOTEKAaHUs  peakiuid  HMOHHOTO  oOMeHa
(oOpazoBaHue ocajka, BbIJCJICHUE Tra3a, oOOpa3oBaHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUU
(ropeHue, peakiy pas3yIoKEeHUs, COCIMHEHHUS), PAaClO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEAaKUUMWA HA HOHBI, PpEILICHHE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

Hemera/uibl M UX COeAMHEHMS

OOmiass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHWMHUYECKHME CBOWMCTBA Ha MNOpUMeEpe  XJiopa
(B3aUMOJIEHCTBHE C METaUIaMU, HEMeTa/llaMH, IIeJoYamMu). XJIOPOBOAOPO/I.
CosnsiHass KHCJIOTAa, XUMUYECKHWE CBOMCTBA, IMOJydYeHHE, NMpUMEHEeHue. [lecTBue
XJIOpa W XJOPOBOJOPOJA HA OpPraHu3M 4YeJjoBeka. BakHeillume XJIOpuabl U HX
HaXOXJCHHUE B PUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiictBa cepbl. CepoBomopos, cTpoeHue, pu3n4ecKue u
XUMHUYECKUE cBoMcCTBa. OKCHIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GU3HMYSCKHE M XHMHYCCKHE CBOMCTBa (0OIME  Kak
MpEACTaBUTENS KJacca KHUCIOT H crnenuduyueckne). XUMUYECKHUE PEeaKIlu,
JeXalyue B OCHOBE MPOMBINIJIEHHOTO CIOc00a TONYyYeHHs] CEPHOM KUCIOTHI.
[Ipumenenue cepHor KUCa0Thl. COJM CEPHOM KHMCIIOTHI, KAUECTBEHHAs pEaKLIMsl Ha



cyibdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHUH B MpUPOAC. XHUMHYECKOE
3arpsA3HEHUE OKPYXkKAIOIIEH cpelbl COEAUHEHUSIMHU Cepbl (KUCIOTHBIE JOXH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OO6mast xapakrepucTtuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHA. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
dbusnueckue u xumMudeckue cBoiictsa. Kpyroropor asora B npupoje. AMMHUAK, €ro
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MoJydeHue u npuMeHeHue. Conu aMMOHMUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHNe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MOJydyeHue, (PU3nuecKkue U XUMHUYECKHE
CBOMicTBa (0OIIME Kak MpEACTAaBUTENsl Kiacca KUCIOT M creuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUS B KayeCTBE MHUHEPAJIbHBIX
yaoOpeHuil. XuMu4yeckoe 3arps3HeHUe OKPYKarolIe cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsA3HEHUE BO3JyXa, MOYBBI U BOJO0EMOB). Docdop,
ajuioTponHeie Monudukamuu docdopa, PuznUecKkue W XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, GU3NIECKUE U XUMHUIECKHUE CBOMCTBA,
nosyyenue. McnonpzoBanue pocdaroB B kauecTBe MUHEPATIBHBIX yI00PEHUIA.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCJIEHUSA.  YIJIEpOJ,  aJUIOTPOMHBIC
Moau(DUKALIUKM, PACIPOCTPAHEHHE B TMpuUpoAe, (UBHUYECKHE U XUMHUYECKHUE
cBoricTBa. Ancopouus. KpyroBopot yriaepona B npupojae. OKCuabl yriaepoa, ux
dbuznyeckue W XUMHYECKHE CBOWCTBA, JCHCTBUE Ha JKUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTMUECKHE MPOOJIEMbI, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rio0anbHOTO TOTEIUICHHUS KIWMaTa, MapHUKOBBIM
s dekt. YronapHas KUCIoTa U €€ coiu, uX GU3NYECKUe U XUMMUYECKUE CBOWCTRA,
nojayuyeHue U npuMeHeHue. KaudecTBeHHass peakius Ha KapOOHAT-UOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIhCKOM
XO3MCTBE.

[TepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJ, MIMIEPUH, YKCYCHas KUCIIO0TA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MPUPOIHBIM Ta3, HEPTH),
MPOAYKThl WX mepepaboTku (OCH3WH), UX POJib B OBITY W MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUPaX, O€NKax, yriieBojax — U ux
polM B OKM3HM YeJioBeKa. MarepuaabHOe E€IUHCTBO OPraHUYEeCKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemuuii, ero ¢Qusnueckue W XUMHUYECKHE CBOWMCTBA, IMOJy4YCHUE U
npuMenenue. CoeauHeHus: KpeMHusi B mnpupoze. OOmme mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemuueBor kucinore. CHIMKAThl, KX HUCHOJIb30BAHUE B
OBITYy, B TIPOMBINIICHHOCTH. BaXHEHIIe CTPOUTENbHBIE MaTepUalbl: KEPAMHKA,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobiemMpl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEAHEBHOW JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3I[0B HEOPIaHMUECKUX BEUIECTB, CBOMCTB COJISHOW KHUCIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIUi Ha XJIOPHUI-UOHBI M HAOJIOIEHNE TTPU3HAKOB
WX TIPOTEKAHMs, OMbITHI, OTpaxaronue (U3NUYECKUEe U XUMHUYECKHE CBOWCTBA
raJIOrTeHOB M WX COEJIMHEHHH (BO3MOXXHO MCHOJB30BAHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHME C 0Opa3laMu XJIOpUIOB (TalOT€HUIOB), O3HAKOMJICHHUE C
oOpasitamu  cepbl W €€ COCNMHCHHSIMH  (BO3MOXXHO  HCIIOJb30BAHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyTrIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCIIOTHI, M3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBlIeHHOMN CEPHOM KUCIIOTHI, TPOBEICHUE KAUECTBEHHOM peakuu Ha Ccyiab(aT-
MOH W HaOJI0JICHHE NpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMH
cBoiicTBaMU a3oTa, (ochopa M MX coeAMHEHUH (BO3MOXKXHO HCIIOIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCcHOPHBIX yIOOpEeHHI, MOTydeHHE,
coOuWpaHue, pacro3HaBaHME€ U HW3Y4YEHHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHUS U (ocdaT-uOH U U3yUYeHHUE MPU3HAKOB
UX IPOTEKaHMUsI, B3AUMOACHCTBHE KOHIIEHTPUPOBAHHONW a30THOU KHUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BAHUE BUJICOMATEPUAIIOB), V3y4ECHUE MoOJIeIen
KPUCTAJUIMYECKUX PEmIETOK anMmasa, rpaduta, (QysuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  AJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MpPOTHBOTA3a, MOJyYE€HUE, COOMpaHue, pacro3HaBaHUE U W3YUYCHUE
CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX PEaKlMUil Ha kapOOHAT U
CUJIMKAT-UOHbl W H3yYEHUE IMPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIbHBIX
3a7a4 no teMe «BaxHenmme HeMeTabl U UX COEAUHEHUSD).

MeTa/uibl 1 X COEAUHEHUS

OO0mas xapakTepUCTUKAa XUMUUYECKUX DJIEMEHTOB — META/UIOB HA OCHOBaHUU
ux nonoxeHus B Ilepuommueckoi cucreme xumuyeckux asnemeHtoB /J[. .
MenaeneeBa u crpoeHusi arToMoB. CTpoeHHe MeTauioB. Meramnuueckas CBs3b U
METAJIMYECKass ~ KpPUCTAJUIMYECcKass  pemeéTka.  DJIEKTPOXUMHYECKUU  Psf
HaMpsHKeHUH MeTauioB. OU3NYecKrue U XUMUYECKHUE CBOMCTBA MeTaiuioB. O01mue
criocoObl ToyueHus MeTauioB. [loHSTHE O KOPPO3UMU METAJIOB, OCHOBHBIC
criocoObl 3aluThl WX OT Kopposuu. CruiaBel (CTaidb, YyTyH, TIOPATFOMUHHM,
OpoH32a) ¥ X TPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounsle MeTaibl: mONOXKeHHUE B lleproanueckor cucTeMe XHUMUYECKUX
sanementoB JI. M. MenpaeneeBa, CTpoeHHME HMX aTOMOB, HAXOXKIAEHHE B IPHUPOJIE.
dusnyecKkue U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl U



TUJIPOKCUNIBI HaTpusi W Kanus. [IpuMeHeHue WIETOYHBIX METAUIOB HU UX
COCIUHCHUM.

IllenouyHO3eMeNNbHBIE METAIJAbl MarHuii MW KajJbLUMW: TOJIOXKCHHE B
[Tepuognueckon cucreMe xumudeckux aneMmeHToB JI. M. MenpaeneeBa, crpoenue
VX aTOMOB, Hax0XJeHHE B npupojie. Duznueckue u XuMUYECKUEe CBOMCTBA MATHUS
W Kanblusa. Baxueliive coeluHEHUs Kaiblusgd (OKCUZ, THUAPOKCH], COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJIIOMUHUN: TI0J1I0’)keHUE B [leproindecKkoil CUCTEME XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpOCHUE aTOMa, HaxoXJeHue B npupoac. Ouznyeckue u
XUMHUYECKHE CBOMCTBA amtOMHUHMS. AMGPOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA
aJIIOMMHHUSI.

Kenezo: nonoxenue B Ileproanueckoi cucTeMe XUMUYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpOCHME aTOMa, HaxOXJIeHUE B mpupoge. Pusndeckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCHIbI, THIpOKCcH bl U conu kene3a (I1) u xenesa
(IIT), ux cocras, CBOKMCTBA U MOJIyYEHHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpa3laMd METaUIOB M CIUIaBOB, HUX (HU3NYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJbTaTOB  KOPPO3MH  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOACHCTBHUS OKCHIA
KaJIbIUSl W HATpus C BOJOWM (BO3MOXXHO HCIOJIb30BAaHHE BHUEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOIECCA TOPEHUS MKEJI€3a B KUCIOPOJIE
(BO3BMOYKHO  WCIIOJIb30BaHWE  BHJICOMATEPHAIOB), IIPU3HAKOB  IPOTCKAHMUS
KAaYECTBCHHBIX PEaKIMK HAa WOHBI: MAarHuWs, Kajblvs, AJIFOMUHMS, [IMHKA, KEJe3a
(D) u xeneza (III), meau (II), HaOarOAEHUE M ONMUCAHUE MPOLECCOB OKPAILIMBAHUS
IJJaMEHH WOHAaMU HaTpus, Kaiusd W Kajablus (BO3MOXHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMIPOKCH/IA ATFOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIHICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «BaxkHeunime
METaJUIbl M UX COCIUHCHHS.

XHMMHUS M OKPY/KaIOLIas cpeaa

BemectBa m Marepuanbl B TMOBCEIHEBHOW JKM3HU 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYECKUX peakiuii B ObITy. IlepBas momoinb npu
XUMHUYECKHUX OKOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolled cpenbl (mpeaesibHas AOMyCcTHMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pemieHn# 3K0JIOTHYECKUX
npo0aem.

Xumuyeckuii IKcnepumenm:

U3yueHHe OOpasIloOB MaTepuasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Meoscnpedmemmnuie ceéa3u



Peanuzanus MeXnpeaMeTHbIX CBA3€d NpU M3YYEHUHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAaHUE KaK OONMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUH, SBISIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX TIPEIMETOB
€CTECTBEHHO--HAyYHOTO IIMKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHSA: HAyYHbIH (akT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalW3, CHHTE3, KiIacCcUUKaIus, TEePUOIUNIHOCTh, HAOII0IEHNE,
OKCIIEPUMEHT, MOJCTUPOBAaHUE, HW3MEPCHHE, MOJCNb, SBICHUE, MapHUKOBBINI
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®dusnka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
W30TOTBI, PATUOAKTUBHOCTh, MOJIEKYJa, DJICKTPUUECKHH 3apsjl, MPOBOIHUKH,
MOJyIPOBOJTHUKH, ~ JTUAJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTh, KPUCTAJTNICCKAs
peméTKa, CruiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoHIIE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEpAIbHBIC
yAOOpEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdhepa, MUHEpaIbl, TOPHBIE IOPOIBI,
MOJIE3HBIE UCKOTIAeMbI€, TOTLTMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pEe3yJbTAaThl OCBOCHHUSI MPOrpaMMbl OCHOBHOTO  OOUIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOy4YeHHUs] XHMHH B CIUHCTBE Y4YEOHOU H
BOCHUTATEIILHON JEATEIIBHOCTA B COOTBETCTBUU C TPAAULIUOHHBIMUA POCCUUCKUMU
COI[MOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, NPHUHSTHIMU B
oOlllecTBE TMpaBWIaMHd M HOPMaMH TOBEJACHUS U CIOCOOCTBYIOT IpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COIUATIM3AIIMN 00YUYarOITXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOy4YaromIuxcs
PYKOBOJCTBOBATbCSI CHCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpPHEHTAlUd U
pacIIMpEeHUE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTprMoTH4€CKOro BOCIMTAHUA:

IIEHHOCTHOTO OTHOIIECHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIEAWIO0, MOHUMAaHUS 3HAYCHMUS XUMHUYECKONM HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEPHOM HHGOpMAIIUEH O
MEPEIOBBIX JIOCTHXKEHUSX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) rpa’KIaHCKOr0 BOCTIMTAHUSA:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMAax M TMPABUIIAX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4yeOHO-HMCCIEAOBATENIbCKOM, TBOPYECKOM W APYrMX  BUAAX
JeSATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESITEIBHOCTH IIPH
BBITIOJTHEHUHU Y4YeOHBIX, IIO3HABATEIbHBIX 3aJiad, BBIMOJHCHUH XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoIlecce ATOM YyueOHOU AEeATETbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJICHUE W TIOCTYNIKM CBOMX TOBAPUIIECH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEICTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BELIECTBE W XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIOLINE
OCHOBY JIJI1 TIOHMMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUA IPUPOJIbI, B3aMMOCBA3SIX 4YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUM B MO3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHUBBI, HAITPABIICHHBIE HA MOJIYYCHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOAUMBIC sl OOBSICHEHUS HAOJIOAAEMbIX MPOILIECCOB U SBJICHUH,
MO3HaBaTeNbHOM, MH()OPMALIMOHHOW W YHUTATEIbCKOW KYJIbTYpbl, B TOM YHCJE
HaBBIKOB CaMOCTOSITEILHONW PabOThl ¢ YYEOHBIMU TEKCTaMHU, CIIPABOYHOMU



JUTEpPaTypor, JOCTYNMHBIMM TEXHUYECKUMU CpEACTBAMH HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEepeC K OOYy4YeHHIO W TIO3HAHHWIO, JI0003HATEIBLHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOCKTHOM U  HCCIEA0BATEIbLCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHSA OOy4YEHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHME IICHHOCTH J>KHU3HHU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KM3HM, OCO3HAHUE ITOCICIACTBUM H
HETIPUATHE BPEIHBIX MPUBBIUEK (YHIOTPeOJECHUS aJKOTroJisl, HAPKOTUKOB, KYpEHHS),
HEOOXOJMMOCTH COOMIOJIGHUs] TpaBUi O€30IaCHOCTH TMPU  OOpAIllCHHH C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEATbHON KU3HU;

S) Tpy10BOr0 BOCIIUTAHUS:

HMHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO MTpodeccuil u Tpyaa pa3audyHoro poja,
YBOKECHUE K TPYIy U pe3yJbTaramM TPYJAOBOW NESITEIBHOCTH, B TOM YHCJE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIM BBIOOD
WHJUBUAYAJIBHOW TPACKTOPUHU IIPOJIOIDKEHUS 00pa30BaHus ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEM,
yCIemHoN npodeccCuoHaIbHON IeITENHbHOCTH U Pa3BUTHUSI HEOOXOJUMBIX YMEHUM,
TOTOBHOCTh aJaliTUPOBATHCS B PO ECCUOHATILHON CpeJIe;

6) PK0JIOrHYeCcKOro BOCIIUTAHUS

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K IPUPOJIC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAaHMS, MIOHUMAHUE LIEHHOCTH 3JJ0POBOrO U
Oe3omacHoro oOpa3a >KH3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NIECKOMY U TICUXMYECKOMY 370POBBIO, OCO3HAHHUE IIEHHOCTH COOJFOICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSIX,
YIPOXKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJyYaeMbIe MPU WU3YUCHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKalOIEed MTPUPOIHON CPENOM, AJIsl TOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYPhI, OCO3HAaHHS TJ00QJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M MyTeH MX PEIICHUS ITOCPEICTBOM METOJOB XHUMHH,
AKOJIOTHYECKOTO MBIIIJICHUs, YMEHHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIIHLHOM,
KOMMYHUKAaTUBHOM U COLMAIBHOU MPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe wMmeTampenMETHBIX pe3yJdbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PCHUSI OOIICHAYYHBIE TMOHATHUS (3aKOH, TEOpHs,
TPUHITAT, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEaMETax W IMO3BOJISIIOT Ha
OCHOBE 3HAHUHN U3 ATUX NPeAMETOB (HOPMUPOBATH MPEJICTABICHUE O IEJIOCTHOU



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHbIE YUueOHbIE ACHCTBUS (IMO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATUBHBIE), KOTOpbIE oO0ecrmednBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
JIESTCIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JIeliCTBHS

ba3oBble JJornueckue aeicTBUA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKUX TMOHATUM (BBIACIATH UX XapaKTEPHBIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JPYTMMH TMOHSTUSIMU), UCIOJIb30BAThH
MOHATHUS 711 OOBSICHEHUS OT/ICTBHBIX ()AaKTOB U SIBJICHHM, BEHIOMPATh OCHOBAHMS U
KpUTEpUH ISl KIACCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHil,
yCTaHaBJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMHU H3yYCHHUS,
CTPOUTH JIOTUUECKHE pacCyKIeHus (MHIYKTUBHBIC, ICAYKTUBHBIC, TI0 aHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3aKJITFOUCHHS

YMEHHE TMPUMEHSATh B TMPOLECCE TMO3HAHUS TMOHSTUS (MPEAMETHBIE W
MeTanpeIMETHbIC), CHAMBOJIMUECKHE (3HAKOBBIEC) MOJICIIH, UCIIOJIb3YEeMbIC B XUMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMHUH MOJICJIbHBIC MPECTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ JJIEMEHTAa), XUMUYeckas (opMmyna U ypaBHCHHE
XUMHUUYECKON peakii — MNP PEIIeHUH y4eOHO-II03HaBaTEIbHbBIX 3a/1ad, ¢ YUYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPHU30BaATh CYIIECCTBEHHBIC
MIPU3HAKHA M3YyYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYCCKUX PEaKIIHH,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IMPUYUHHO-CIICJICTBEHHBIE CBSI3M M
MPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCaX U SIBJICHUSIX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUSA:

YMEHHUE MCIIOJb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSA, a TakKXe B KaueCTBE OCHOBBI IsI (DOPMHUPOBAHUS THUIIOTE3BI II0
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OMbITa MO I[JIAHUPOBAHHUIO, OPraHU3allUd U TPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHME HaOMoaaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIMpoBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHMS, COCTABIISITE OTYET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HUHPOPMAIIUIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MTOTyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsT  JIUTEpaTypa XHUMHUYECKOrO COJEpKaHUs, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPECUMBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl MPU MOMCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIMMBIX [JIsl BBIOJHEHHS
y4eOHBIX U TIO3HABATENBHBIX 3a7a4 OMpPeNeIEHHOrO THIa, MPUOOPETEHHE OIbITa B
o0nacTd UCHONB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHA,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOUpaTh ONTHUMAJIbHYIO (pOpMY MHpeACcTaBIeHUs UHPOPMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJla4yd HECIOXHBIMH CXEMaMH, JUarpaMMami,
npyrumu opmaMu rpaduku U UX KOMOWHAIUSIMU;

YMEHHME WCIOJIb30BaTh M AaHAIM3UPOBATh B IIpoliecce Y4YeOHOH W
UCCIIEIOBATENLCKON NIeATEIbHOCTH HHPOPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH IPUPOIHOU
Cpelbl.

KoMMmyHHKaTHBHBIE YHHBeEpCAJIbHbIe YUeOHbIE NelCTBUA:

YMEHHS 3a/laBaTh BOIPOCH (B Xoje Auanora W (WiM) AUCKYCCHUU) MO
CyliectBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHHS MPEJI0KEHHOM 3a1auH;

YMEHUS  NPEICTaBIATh  IOJYYECHHBIE  pE3yJIbTaThl  I[TO3HABATEIBHOU
JEATEIPHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTbh IPE3CHTALHUIO
pE3yIbTATOB BBINOJHEHUS XHUMHUYECKOTO 3KCIEPUMEHTa (Ja0OpaTOPHOTO ONBITA,
71a00paToOpHOM padOThI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MTPOEKTA);

yMEHMsI Yy4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIENOBATEIbCKOW  JEATEIBbHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MpoOJieM Ha OCHOBE ydé€ra OOIIMX HMHTEPECOB U COTJIACOBAHMS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALMUS
COBMECTHBIX JEHCTBUM, ONPEACICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApYTHe).

PeryisiTuBHBIC YHUBEPCAJIbHbIC y4eOHbIC 1CHCTBUA:

YMEHUE CaMOCTOSITEIbHO OMpPEAeNATh LeNHu JeATEeIbHOCTH, MJIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIHUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JesATEIbHOCTb, BBIOUpaTh Hanbosee 3pPEeKTUBHBIE CIIOCOObI PEIICHUs YUYEOHBIX U
IIO3HABATEJIBHBIX 33Ja4, CAMOCTOSITEBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM JECUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJIyYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTaTa 3asBICHHOW II€JIM, YMEHHUE
MCITOJIB30BATh U AHAJIM3UPOBATH KOHTEKCTBI, IPEJIaracMbl€ B YCIIOBHH 3a1aHUIA.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHIO O00s3aTEIBHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO pabouell Mporpammoi,
BBIICJISIIOT: OCBOEHHBIE 00YUYaIOIUMHKCS HAyUHbIE 3HAHUSI, YMEHUS U CIIOCOOBI



JNeucTBul, crnenuduueckue Uil NpPeIMETHOW o0jiacTh  «XUMHS», BHJIbI
JEATeIBHOCTH MO  MOJYyYEHUI0 HOBOIO  3HAHUS, €ro HHTEpHpEeTaIui,
peo0pa30BaHUIO U TPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX M HOBBIX CHUTYAIIHSIX.

K xoHiry oOyueHusi B 8 kiacce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHU:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IOHATHUI: aTOM, MOJEKYJAa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEILIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Mmacca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTa B COCIMHEHUH, MOJIIPHBIM 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPUILIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccu(ukaius peakiuil: peakiuu
COCIMHEHUS, PEaKIUU PaA3JIOKEHUS, PEAKIUU 3aMEIICHUS, pPEaKIUU
0OMEHa, 7K30- U 3HJIOTEPMHUYECKHE PEAKIINH, TEIII0BOU 3(h(PeKT peakuuu,
AIpO aTOMa, DJIEKTPOHHBIM CJIOW aTroMa, aToMHas OpOuTalb, paanyc
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KAaTUOH, aHUOH, PAcTBOpP, MaccoBas JOJsl BEIIECTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMUMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSTH 3TH MOHSITHUS MPU ONTUCAHUM BEIIECTB U UX MPEBPAICHUN;

e HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JUISI COCTaBJIeHUS (HopmyJ
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e ONpENEeNsATh BAaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COCIMHECHHSIX,
CTENEHb  OKHUCJICHUS  DJIEMEHTOB B  OHMHApHBIX  COEJUHEHMUSIX,
MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COEAUHEHUN IO
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJICHTHAasT M HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMmbIci Ilepuomnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJyioxkeHusi B llepumoanueckoit cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajpo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMuHyr0 Gopmy Ilepuoanueckoit
CUCTEMbl XHMHUYECKHUX DJJIEMEHTOB: pa3inyaTh TIOHITHS  «TJIaBHAS
noarpynmna (A-rpymnmna)» u «nobounast noarpymnmna (b-rpynmna)», mansie u
OoJIbIlINEe TIEPUOMBI, COOTHOCUTH OOO3HAUYECHUS, KOTOpPbIE HMMEIOTCS B
tabmune «llepmomuueckas cucrema Xumudeckux osnemenroB JI. M.
MeHieneeBa» ¢ YUCIOBBIMU XapPaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIO IEKTPOHOB
U pacTpeeiICHUE UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHl, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy M COCTaBY YUYacCTBYIOIIMX B pPeaKlUu
BEIIECTB, MO TEIJIOBOMY 3D (]eKTy);

XapaKTepH30BaTh (OMUCHIBATH) OOIINE XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAAsl OMUCAHUE MMPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO — Macchl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
0 YPaBHEHUIO XUMHUYECKON PEaKITny;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIUTEILHON NEATEIHOCTH — aHAU3
U CUHTE3, CpaBHEHHE, 00O0OIIeHUE, CUCTEMATU3AINI0, Kiaccuukaiuio,
BBISIBJICHUE TPUYMHHO--CJICJICTBEHHBIX CBA3EH — MJIsi M3YyYEeHHs] CBOWCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAYYHBIE METOIbI
MO3HaHUS — HAONIOJIEHNE, W3MEpPEHHE, MOJEIHPOBAHUE, IKCIEPUMEHT
(peaJIbHBIA U MBICIICHHBIN );

ClieoBaTh  NpaBWjaM  MOJb30BaHUS ~ XUMHUYECKOHW  TOCYJOM U
7abopaTOpHBIM 00OpPYIOBaHMEM, a TakKe IMpaBWiIaM oOOpalieHus: ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB 110 TIOJYYCHHIO W COOHMpaHUIO
ra3oo0pa3HbIX BENMIECTB (BOJOpOJAa W KHUCIOpPOAa), MPUTOTOBICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIENOUEH U KUCIOT ¢ TIOMOIIbIO WHIANKATOPOB
(;1akmyc, heHondTanent, METUIIOPAHK U APYTHE).

K xonIy oOydenus B 9 kiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWMHMYECKHX ITOHATHW: XMMHUYECKHUU
DJIEMEHT, aTOM, MOJEKYJa, HWOH, KaTHOH, AHWUOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3 deKT
peakuuu, MOJb, MOJSPHBII  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS IUCCOLMALUA, PEAKLIMM HOHHOIO
oOMEeHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIE U



HEOOpaTUMBbIE PEAKINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKLUU,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb, OKHCIEHHE UM  BOCCTAHOBIICHHE,
aIJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJuInYecKasi), KpUCTAUIMYECKas pemeTKa, KOpPpO3Hsl METalIoB,
CIUIAaBbl, CKOpPOCTh XUMHYECKOM peaklUHWH, MNPEAesIbHO TOIMyCTUMAs
koHueHTpanus [1JIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHUX TMOHITUU H
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIONB30BaTh XHUMHUYECKYI0O CHMBOJHKY JJisi COCTaBIIEHUS (HopMmyi
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTD U CTEIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTABa, MPUHAMIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHHMH Mo (opmyliaMm, BUJ XUMHUYECKON
CBA3M (KOBAJEHTHAs, HOHHAs, METAUIMYECKas) B HEOPraHMYECKHUX
COEJIMHEHHUAX, 3apsij MOHA M0 XMMHUYECKOU (opMmyJie, XapaKTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAUHEHUM, THUI KPUCTAILIAYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich llepmogmueckoro 3akona J[. W. MenaeneeBa wu
JIEMOHCTPUPOBATh €ro TIOHMMaHWE: OIKChIBAaTh U XapaKTEPU30BaTh
Tabnuunyo (opmy Ileprognueckoil cUCTEMbl XUMUYECKHUX 3IIEMEHTOB:
paznuyaTh TOHATHS «TJIlaBHas moarpynna (A-rpymma)» U «IoOodHas
noarpynna (b-rpynma)», wmanbie U OOJBIINE TEPHUOJBI, COOTHOCUTH
0003HayYeHUs, KOTOpbIE MMEIOTCA B MEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKUX
3JIEMEHTOB (COCTaB M 3apsii  sjapa, oOlee YHCIO 3JIEKTPOHOB MU
pacnpeneneHue WX 10 JJIEKTPOHHBIM  CJIOSIM), OOBICHSATH O0OIIHe
3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUUN B
npejenax MajiblX NEePUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOSHUS UX
aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 4YHCIYy U COCTaBy YYacTBYIOIIMX B pEaKINU
BEIIECTB, MO TEIUVIOBOMY 3(PPEKTy, M0 M3MEHEHUIO CTENEHEH OKUCIIECHUs
XUMHUYECKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(PUIECKUE XUMHUYECKUE
CBOMCTBa TPOCTBHIX M CJIOXKHBIX BEIIECTB, MOATBEPXKIasi OIMCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTAaBIIAITb YPABHEHUS DJEKTPOJUTUYECKOW JUCCOLMALMUA  KHUCIOT,
LIEJI0YEN U COJIEH, ITOJHBIEC U COKPAILLEHHBIE YPAaBHEHUS PEAKLIUI NOHHOTO



oOMEHa, ypaBHEHHUS pEaKIHi, IOATBEPKIAIINX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PCaKIIUN
MTOCPEJICTBOM COCTABJICHHS JICKTPOHHOTO OajlaHCca 3THX PCaKIINi;
MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TIPEBPAIMECHUNA B Pa3IAYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTCIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO  MaccChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO JJIEeMEHTa 1o (opmyie
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKITnu;

coOMIOaTh  MpaBWja  TOJB30BaHUS  XUMHYECKOHM  TOCYIOM U
JabopaTopHbIM  000Opy/IOBaHMEM, a Tak)Ke IMpaBHiIa OOpalieHus C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSAMH II0 BBITTOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OIMBITOB 110 TIOJYYCHHIO W COOHMpaHUIO
ra3zo00pa3HbIX BEUIECTB (AMMHUAKa U YTIECKUCIIOrO ras3a);

MPOBOAUTL  PEaKIMH, IOATBEPKAAIONIMEe  KAuyeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACO3HABaTh OIBITHBIM IYTEM XJIOPUA-, OPOMUI-,
noaua-, kapoonar-, docdar-, cunmkar-, cyiabdar-, THUIAPOKCHUA-UOHBI,
KaTHOHBI aMMOHHUSI M HWOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B
BOJHBIX pacTBOpPaxX HEOPTAaHUUYECKHUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE OIIEpaIliid MBICIUTEIBHON JIEITCIPHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OO0O0OIICHUE, CHUCTEMATH3alMI0, BBISIBICHUC
MIPUYUHHO-CJICICTBEHHBIX CBS3€d — I M3YyYCHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, EeCTCCTBEHHO-HAYYHBIC METONbI TTO3HAHUS —
HaOJII0JICHHE, W3MEpPEHHEe, MOJCIUPOBAHKE, DKCIECPUMEHT (pealibHBId M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaugecTBO 4acosB
Ne HaumeHnoBanue pa3aesioB u JuaexkTpoHHbIe (HU(POBHIE)
KoHTpoJibHbIE IIpakTHYeckHe
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHava/ibHbIe XMMUYECKHE TOHATHUS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubmuorexa [JOK

' MPaAKTUYECKOU AeATEIbHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BemectBa 1 xumnueckue 15 | bu6mmoreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3jnen 2. Baxkneiiniue npeacTaBuTe1d HEOPraHU4eCKMX BellleCTB
)1 Boznyx. Kucnopoa. Ilonstue 6 bubnuorexa LIOK

’ 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 2 | bubnuoreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 06 5 | | bu6mmoreka [IOK

) OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChl 1 | | bubmuoreka [JOK

' HEOPraHUYECKUX COCIUHEHUIN https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMmeHToB /. U. MenneseeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHT




Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmmorexa [JOK
XUMUYECKHX diemMeHToB /1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToMa

2 | o 8

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubmuoreka [JOK
Hroro o pasneny 15 https://m.edsoc]fru/7f418370
PeszepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB IT10 63

I[TPOTPAMME




9 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne ni/mn P Kontpoabnbie | IlpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
Pasnea 1. BemecTBo M1 XMMHYeCKHe peaKIIUH
11 [ToBTOpenue u yrirydiaeHne 3HaHUN 5 | bubnnorexa HOK
' OCHOBHBIX Pa3esioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTpONIUTHYECKAs! AUCCOLIUALIMS. 2 | | bubnuorexa [JOK
’ XHMMHMYECKHUE PEAKIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. Hemera/iibl 1 UX cOeMHEHUN
)1 OO6m1ast xapakTepUCTUKA XUMUYECKUX 4 | bubnuorexa [JOK
' aneMmeHToB VIIA-rpynmsl. ['amorensl https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMUYECKUX
2.2 3ne§eHTo§ VIApr nnbl. Cepa u e€ 6 bubnmorexa [JOK
' PYIHEL TP https://m_edsoo.ru/7f41a636
COEIUHEHUS
OO61mas xapakTeprucTUKa XUMUYECKUX
2.3 BHGMGHTOEE) VA-E nnsl. A30T, pocdop 1 ux 7 1 bubmmorexa LIOK
’ py ' ’ p https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01ast XxapakTepUCTUKA XUMHUYECKUX
2.4 3ne§eHT01f IVApr nmer. Yriaepos u 8 1 2 bubmiorexa OK
' o by ' oA https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTMHCHHUS
Hroro no pazgeny 25




Pa3zgea 3. MeTasIbl M UX COeIUHEHU S

. bu6mmorexa [IOK
3.1 Obmme cBoHCTE2 METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxuetimme MeTauibl ¥ UX COSAUHCHHS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpyskawmas cpeaa
41 B 3 bubmuoreka [JOK
. €IIeCTBA U MaTepUAJIbl B )KU3HU YEJIOBEKA hitps://m.cdsoo.ru/Tf41a636
Uroro no pazneny 3
p 3 bubmnoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara uudgposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue A p
n/n Bcero U3ydyeHHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuun. Posib XuMun B KHU3HA 1 bubnuoreka [IOK
yeJioBeKa. 1ejia 1 BelecTBa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [ToHsiTHE O METOIaX MO3HAHUS B XUMUU 1
https://m.edsoo.ru/ff0d227¢e
[TpakTuueckas padota Ne 1 «IIpaBumna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnmoreka [JOK
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 Yuctele BemecTBa U cmecu. CriocoObl 1 bu6mmoteka [IOK
paszeleHus: cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
a ' (1 Tpumep hitps://m.edsoo.ru/ff0d28¢8
OUYMCTKU MTOBAPEHHOM COMIN)»
bu6nuorexa [IOK
6 ATOMBI U MOJIEKYJIbI 1
y https://m.edsoo.ru/ff0d2a6¢
. XuMHUYECKue AJIEMEHThI. 3HAKU | but6mmoreka [IOK
(CHMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U cOXHBIE BENIECTBA 1 brbmorexa [TOK
P Hl https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE yUEHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTAaBa BEICCTB.

bubmuorexa [JOK
10 X .B
nmuecKkas hopmyua. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OtHoOcHTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1015 XUMHYECKOrO bubnuorexa [JOK
3JICMEHTAa B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bubnuorexa [JOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
s [Ipu3Haku U ycnoBUs IPOTEKAHUS bu6mmoteka [IOK
XUMHYECKUX PeaKInid https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnmnoreka [JOK
XUMUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beruncnenus koiuyecTBa, MacChl
17 BEIIIECTBA 110 YPaBHEHUSIM XUMHUYECKUX bubmorexa HOK
HIECTEA IO ¥P hitps://m.edsoo.ru/ff0d5708
peakumii
Knaccudukanus XuMU4eCKUX peakiini
18 (coenuHeHus, pa3oKeHHS brbmorexa [JOK
8 P : https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — yYEHBIN-
y bu6mmoreka [IOK
19 sHukIonegucT. O0o00Imenne u
. https://m.edsoo.ru/ff0d40c4
cHUCTeMaTU3aIvs 3HaHU I
20 Kontponbnas padora Nel mo teme bubnuotexa [JOK
«BelmiecTBa 1 XUMHUYECKHE PEAKLIAID) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. Cocras bubmuoreka [IOK

Bo3nyxa. Kucinopon — sneMeHr u

https://m.edsoo.ru/ff0d448e




npoctoe BeuiecTBo. O30H

dusnyeckue 1 XUMHUYECKHE CBOMICTBA

22 KHCJIOPO/ia (peaKIuu OKUCICHUS bubmmorexa [TOK
PoAa tpeatt : https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumgax
CrniocoObI noty4eHust KUCIopo/ia B
23 71a00paTOPUH U TTPOMBITIUICHHOCTH bubmorexa HOK
PATOPHITH TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3QPeKT XUMUIECKOI
24 peaKLuu, IOHATHE O bub6nuoreka [IOK
TEPMOXUMUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKIIAIX
Tomnuso (HedTh, yroiab U METaH).
25 3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0 bubmmorexa [TOK
p yxa, https://m.edsoo.ru/ff0d4cda
MPEIOTBPALIICHHS
[TpakTiueckas padota Ne 3 o Teme
26 «[Tomyuyenue u cobnpanue KuciIopoaa bubmmorexa LOK
y . p poa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBONUCTBY»
7 Bonopon — anemeHT u mpocToe bubmmnoreka [JOK
BelecTBo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
)3 duznyecknue 1 XUMUICCKHUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. Ilpumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6nuorexa [IOK
29 ITo € 0 KMCJIOTax " CO
TRTHE © IHCIOTAR 1 COTIx https://m.edsoo.ru/ff0d50d2
30 Croco0OsI TOTydeHUsT BOJIOPO/Ia B bubnuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o reme
bu6nuoreka [JOK
31 «ITomy4enne u cobupanre BOJ0POIa,

HU3YYCHUC €CTO CBOICTB»

https://m.edsoo.ru/ff0d4{42




MousipHblii 00BEM ra3zoB. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBA
bu6nmoreka [IOK
33 BEIIIECTBA I'a3a M0 €ro M3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA WIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHEHUIO pPEaKIMM Ha OCHOBE 3aKOHA bubmorexa HOK
ypas pearii i https:/m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH ra30B
35 ®du3nuecKue 1 XUMUYECKHE CBOMCTBA bubnmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubnmnoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacrBoputens. HacelieHnHbie
37 1 HEHACHI peHHbIIe) acTBOpPHL. MaccoBas bubmorexa [IOK
H PacTeOpBL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
13 «IIpuroroBneHue pacTBOPOB ¢ bubmuorexa [JOK
OonpeneNnEHHON MaCCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponabnas padora Ne2 o teme bu6muoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKalus, bu6nuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX Bubmmorexa [IOK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCCU(PUKAIIHS, bu6nunorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TosnydyeHne u XuMHYECKHE CBOICTBA bubmmoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, kinaccudukarus, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TomyyeHnue 1 XuMHUYECKHE CBOKMCTBA bubnmoreka [JOK
KHMCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIATYpa,
46 cnoco((ﬁi) 1oJI q)eHI/m XI/IMI/I‘IZ(I:)KI/Ie bubmmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
43 I'enernueckas cBs3b MEXKy KlacCaMu bubnmnoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9as50
bu6mmoteka [IOK
49 O000111eHNEe U CUCTEMATH3aIMs 3HAHUH
B H https://m.edsoo.ru/00ad9cb2
KonTpoasHnas padora Ne3 no teme
50 "OcHOBHBIE KIaCChl HEOPraHUYECKUX bubnmorera [TOK
. P https://m.edsoo.ru/00ad9ela
COeIMHCHUI
[TepBbie MOMBITKY KIacCUpUKAITTT
bu6nuorexa [IOK
51 XUMHUYECKHX 3JIeMeHTOB. IToHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIINaxX CXOTHBIX AJIEMEHTOB
[lepronuueckuii 3aK0H U
but6mmorekxa [IOK
52 [Tepuoanueckas cucteMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneera
bubanoreka [JOK
53 Ilepuonpl, rpymIsl, HOATPYIIIBI 1

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 anep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YCK
55 aToMOB 371eMeHTOB [leproanueckoi Brbmmoreia [JOK
https://m.edsoo.ru/00adabbc
cucremsl [. . Menneneena
XapakTepucThKa XUMHUYECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHHIO B bubmuorexa [JOK
[Tepuoanueckoii cucteme /1. U. https://m.edsoo.ru/00ada824
MemneneeBa
3navenue [leproanueckoro 3akoHa s
57 pa3BUTHSA HAyKU U npakTuku. []. 1. bubnmnoreka [JOK
MeneneeB — y4€HbId, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnmoreka [JOK
XUMUUYECKUX DIJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
5 Hommas xumuriecKas cBash https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nonsipHas XuMH4YECKast bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HemonsipHast XuMUYECKast bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nuorexa [IOK
62 Crenenr, okncneHms https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIbHbBIE bubnuotexa [JOK
peaxkuuu https://m.edsoo.ru/00adb076
64 OKHUCITUTENIN U BOCCTAaHOBUTEIIH bubmorexa TIOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padora Ne4 mo teme bubnuotexa [JOK




«Crtpoenne atoMa. XMMHUUYECKAsI CBSI3bY

https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O6001IeHE 1 | bubnmnoreka HOK
CHCTEMAaTH3alMsl 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHuE U | bubnmoreka [JOK
CHCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHeIil ypok. O6001meH e 1 | bubnmnoreka HOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThbI padoThbI
pecypchl
Ilepnonnueckuit 3aK0H.
| [lepuoauueckas cucrema | bubnuoreka [IOK
XUMHYECKUX AieMeHToB /[, U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU
N bu6mmorexa [{OK
2 CBOMCTB XMMHYECKUX JIEMEHTOB 1
R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOAOB
3 Krnaccudukanus 1 HOMCHKIATypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYeCKOM CBSI3U U THITBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnast padora Nel mo teme
5 «IToBTOpenue u yrioyOnaeHne 3HaHU 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiiaccay
6 Knaccugukanus Xxummuaeckux 1 bubnuoreka [JOK
peaKuurii Mo pa3InYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU
bu6mmoreka [IOK
7 peakunu. [IoHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUSIX
[ToHsiTHE O XUMUYECKOM PABHOBECHUH.
8 dakTopsl, BIUSIONINE Ha CKOPOCTH 1 bubmorexa LOK
PoL . P https://m.edsoo.ru/00adc28c
XUMUYECKON pPEeaKIuH U MOJO0KEHUE




XUMHYCCKOTI'O paBHOBCCHUA

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOM
10 nccorranu. CUIbLHEIE U ClIa0ble bubmmorexa IIOK
a HHATHIH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Wonnrle ypaBHEHUS peakuil bubmmorexa IIOK
yp beait hitps://m.edso0.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
. . bubmuoreka [JOK
12 OCHOBAHMH B CBETE MPEACTABICHUI
. https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYECKOMN TUCCOIIUAITIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
. bubmuoreka [JOK
13 MpEeACTABICHUI 00
. https://m.edsoo.ru/00add8b2
BJIEKTPOJIUTUYECKOMN TUCCOLIMAIlUN
. bubmuoreka [JOK
14 [TonsiTue o runponuse couei
https://m.edsoo.ru/00add9d4
s O06o011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd 12
[TpakTruyeckas pabora Ne 1.
16 «Perenue sKkciepuMEHTAIIBLHBIX Bubmorexa TOK
p https://m.edsoo.ru/00addbfa
3a1a9dy
KonrtponbHast pabota Ne2 o teme
17 «DIIEKTPOIUTHYECKAS JUCCOIHALINS bubmmorexa TOK
P a HHATHA. https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIINU B PACTBOPAX»
OO6mrast xapaKTepuCTHKA TAJIOTCHOB.
18 XHUMHUYECKHE CBOMCTBA HAa IpUMeEpEe bubmmorexa TIOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
19 Xnoposogopon. ComnsiHasi KUCIIOTA, bubnuoreka [JOK




XUMHUYECKUE CBOICTBA, MOJTyUYEHUE,

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

MIPUMEHEHHE
[TpakTuyeckas padora Ne 2 o Teme
20 «ITonyueHnne COIAHON KUCIOTHI Bu6mmorexa [JOK
d . ’ https://m.edsoo.ru/00ade348
M3y4YeHUE €€ CBOMCTB»
Brruucnenus no ypaBHeHHUSIM
21 XUMHUYECKUX PEAKIIUH, €CIIU OUH U3 Bubmrorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
2 OO011as XapakTepUCTUKA YIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(PUKAIIUU CEPHI.
73 Haxoxnenue cepbl 1 €€ coOeTMHEHUI bubnnoreka [JOK
B IIpupojie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
o4 CepoBoaopoi, CTpOEHHUE, bubnuorexa [JOK
¢bu3nyeckrne 1 XMMHYECKHe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHasi KHCIIOTA,
25 ¢u3nyecKre 1 XMMHUYECKHUE CBOMCTBA bubnworexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHMYECKHUE PEAKINH, JIEKAILUE B
OCHOBE IMPOMBIIIJIEHHOTO croco0a
26 ITOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY KaroIllel cpelibl COEAMHEHUAMHU
cepbl
7 Beraucienne MaccoBOM JOIN BBIXOA bu6mmorexa [JOK
MIPOIYKTa peaKLuu https://m.edsoo.ru/00adec8a
28 OO1as XxapakTepUCTHKA DIIEMEHTOB bubnmnoreka [JOK




VA-rpynmnsl. A30T, pacupocTpaHeHue
B IIpupoze, pU3nuecKue u
XUMHYECKHUE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

N Bbu6morexa [JOK
29 XAMUYECKHAE CBOMCTBA, MOJIyUYCHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Ipaktrueckas padota Ne 3 o Teme
30 «IlomyueHne aMMuaka, H3y4eHUE €ro bubmorera I[IOK
_ y s https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bub6mnoreka [IOK
XHUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MUHEPATbHBIX
32 noOpeHuii. XMMHYECKOE bubmorexa HOK
YAODPCHIH. . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH cpeIbl
COCMHEHMSIMU a30Ta
®docdop. Okcup dhochopa (V) u
33 (pocg)o pHaH KI/ICJ'I((l))Ta ¢)(bIE3quCKHe " bubnmorexa LOK
p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TIOJIyYCHHE
Hcnonbs3oBanue ¢pocdaTos B
34 KaueCcTBe MUHEPATbHBIX yI00pEHUIA. bubmuorexa [JOK
3arpsi3HEeHUE IPUPOAHON CPEJIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYriepond, pacopoCcTpaHEeHHUE B
POF, PActpoctp Bbu6moreka [IOK
35 npupojae, GU3NIECKue U XUMUIECKUE
. https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcunpl yriaepoja, nx GU3nIecKue u bubmuorexa [JOK

XHUMHYECKHUE CBOMCTBA.

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




DKosornyeckue npoodIeMsl,
CBsA3aHHBIE ¢ OKcuIoM yriepoza (IV)

37 VYronbpHas KUCIIOTa U €€ COJTH bubmorexa HOK
https://m.edsoo.ru/00ae006c
[TpakTuyeckas padora Ne 4 o Teme

18 "[losydyeHne yriekucioro rasa. bubnuoreka [IOK
KadecTtBenHas peakiys Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasibHBIC TOHATHUS 00
bubmuoreka [JOK
39 OpraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COEAMHEHUSX yriiepoaa
. bu6mmoreka [{OK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[IpakTrueckas padota Ne 5. Pernenue

A1 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnnoreka [IOK
«Baxneinie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCITUHCHHUS
Kontponbnas padota Ne3 mo teme

42 «Baxneiinye HeMeTallIbl U UX bubmorera [IOK

https://m.edsoo.ru/00ae0e18
COCIMHEHUS
OO01as XapakTepUCTUKa XUMUYECKUX
3JICMEHTOB — METAJIJIOB.

43 Merannuyeckas CBSI3b U bubmnoreka IIOK
MeTaInYeCKast KpUCTAIUINYECKas https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBA
METaJJIOB
XUMHUYeCKre CBOMCTBA METAILIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUN PsIlt

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo.ru/00ael 156




OO6u1re cnocoObl MOTYyYSHHS
meTaiuioB. CruiaBel. Beruncienus mo

45 aBHEHUSIM XUMHUYECKUX PEeaKIINi bubmorexa LHOK
yp DCAKIIH, https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COJICPKUT
MpUMECH
bub OK
46 [TonsiTHEe 0 KOPPO3UM METAIIOB nomoreka L
https://m.edsoo.ru/00ae1278
bu6 OK
47 Il{enouHBIC METAILIIBI nosmotexa I
https://m.edsoo.ru/00aec14b2
43 OKcuIbI ¥ TUAPOKCUIBI HATPUS U bub6mnoreka [IOK
Kanusa https://m.edsoo.ru/00aec14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [{OK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael5e8
50 Baxneime coeqnaeHnsa Kaablins bubmmorexa LHOK
A 1 https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATHU3aI1s
3HaHUM
50 JKEcTkoCTh BOABI U CITOCOOBI €€ bu6nmorexa [JOK
YCTpaHEHUs https://m.edsoo.ru/00ael1886
ITpakTryeckas pabora Ne 6 mo Teme
53 "YKEcTKOCTH BOIBLI M METOOELI €€ bubmorexa LIOK
" A A https://m.edsoo.ru/00aelaed
yCTpaHEeHUs
54 N — bu6mmoteka [IOK
https://m.edsoo.ru/00aec1c64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuoreka [IOK
TAAPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Weneso nomroreka 1O

https://m.edsoo.ru/00ae1d86




Oxcupl, THAPOKCHIBI U COJIM JKENE3a

Bbub6mmorexa [JOK

57
(II) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O06o001IeHNne U CUCTeMaTU3AIUS
3HaHUI
[IpakTrueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAIBHBIX 33]1a4 10 TEME bubnuoreka [IOK
«BaxHenme MeTajlyIbl U X https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PEaKIHii, €CIIi OJIUH U3
60 peareHToB J1aH B U30bITKE WU bubnuorexa LIOK
COAEPKUT puUMecH. Beruncienus https://m.edsoo.ru/00ae1750
MAaCCOBOM JI0JI BBIXOJA MPOIYyKTa
peakiumn
61 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU
KonTponbnas padota Ne4 o reme
62 «BaxHenmme MeTajliIbl U X
COCJIMHECHHUSI»
BemectBa 1 Marepuaisl B bubnuoreka LIOK
63 .
IIOBCEAHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arpsI3HEHNE bubnuoreka LIOK
64 .
OKPY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xvumuu B pelieHun bubnuoreka [IOK
9KOJIOTMUYECKUX MTPpodsieM https://m.edsoo.ru/00ae4270
PezepHblit ypok. O6001eHE U bubmoreka [IOK
66 .
CHUCTEMAaTH3aIHs 3HAHUU https://m.edsoo.ru/00ae0dOa
67 PeseprubIil ypok. O600meHNE 1 bubmuorexa [JOK




cUCTeEMAaTH3alud 3HAHUN

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

68 PeseprubIil ypok. O60011eHE 1

CHUCTCMAaTHU3al sl 3HAHUMN

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

Axunonepnoe o6mectso «M3narensctBo «IIpocBemienne

METOIANYECKHUE MATEPUAJIBI JJIs1 YYUTEJIA
Meroanueckoe mocobue k yueonnky O. C. ['abpuensna «Xumusy». 8 kimace / O.

C. I'abpuensa. — M. : Jlpoda, 2018. — 109 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Poccuiickas anektponHas mikoia: https://resh.edu.ru/subject/29/8/
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