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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4EOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIC XapaKTEPUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTelIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUSI.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DSBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIHICHUS TJIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00I1Iel U (QYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO()ECCUOHATBHOM IeATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COJIepKaHMsl ~ y4eOHOTro  MpeIMeTa, KOTOPBIM  fABJISIETCA  NEJarormuyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTraHUYECKOM XHUMHUM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSITUN
OpTraHUYECKON XUMUHU.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. OO6e AT CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pa3HOro ypOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HAHMUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOIIECH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHWe XMMHUU MPOUCXOAUT C MPUBJICUYECHUEM 3HAHUN U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 57
KJ1accb» U «Pusuka. 7 Kiacey.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUUA —
BOKHEHIMX (PAaKTOB, MOHITHH, 3aKOHOB ¥ TEOPETUUECKUX TTOJIOKEHUM, TOCTYIHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MO3HABATEIBHBIX YMEHUI U UX IPUMEHEHUH B y4€OHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 11eJ1, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEeHHMS Ha CHCTEMaTH4YeCKoe MpUOOIIEeHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaloIller0o MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATh UX IPU PELLIEHUH TPOOJIeM B IOBCETHEBHOM KU3HU U TPYJOBON
JeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUW IS BBIPAOOTKH HSKOJIOTHUECKH
1eJecOo00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOy4eHus.

OO11ee 9rciio 4acoB, OTBEAEHHBIX JIJISl U3YUYE€HHS XUMUHU HAa YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YeIOBeKa. XUMUS B CHCTEME HayK.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckas popmyiia. BaleHTHOCTb aTOMOB XMMHUUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi 10JII XAMHUYECKOTO JIEMEHTa B COCTUHEHHH.

KonunuectBo BemectBa. Moabs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHS MAacCChl BEIIECTB. XMMHUYEeCKue ypaBHeHHs. Kiaccubukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaTopHbBIM O00OpPYAOBaHUEM, U3YUEHUE U ONKCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHIE Mela C KUCIOTON) SBJICHUH, HAOII0IeHUE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHus CMecei: C MOMOIbI0 MarHuTa, (pUIbTPOBaHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenne xucimopoma. CrocoObI
MOJly4YeHHUsI KUCIOpoJa B J1abopaTOpUU M MPOMBIINUIEHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUVIMBO: yrojib W METaH. 3arpsA3HCHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemenT u npoctoe BemecTBo. Haxoxaenne Bojopoaa B Ipupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

MonsipHabiii 00bEM razoB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HaceolllieHHbIE M HEHACBIIIEHHBIE PACTBOPBLI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 1071 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOABbL. OCHOBAHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcujoB. Dusnyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHuA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE W XUMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBAa KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCAaMU HEOPTaHUYECKUX COEAUHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpaIieHus ropeHus (mosxapa), 03HaKoOMJIEHHE ¢ 00pa3IaMy OKCHUJIOB U OTTMCAHNE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIeHHE 00Pa3II0B BEIIECTB KOJTMYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJIbllieM) (BO3MOXXHO HCIIOJIb30BaHUE BHUJEOMATEpPUANIOB), HCCJIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKHU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3YyUEHNE B3aUMOJIECHCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEUTpaJIN3aly, IOJYyYEHUE HEPacCTBOPHUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. Crtpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). JIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHbIE OKCHUIBI
Y TUJIPOKCHUIBI.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUO/IA U TPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . WM. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNsI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK U TOHITHUH, SIBISIOIIMUXCS CUCTEMHBIMU JJI1 OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsarne o karamuse. [loHsTre 0 xumMmuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HWCIIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha NOHBI. [[oHsATHE O THApONH3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCICTBUS  pa3iMyYHBIX (PAKTOPOB, HCCIEJOBAHHE  BJIEKTPOIPOBOJHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUMid (TrOpeHue, peakluu pasoKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertayibl 1 X cOeIMHEHHU S

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlylaMH, uienoyamu). XsopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MpuMeHeHue. JlencrBue xiaopa U
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHne u (u3nyecKkue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKUEe cBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMHUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTeNs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAaYeCTBEHHAas peakius Ha CyJb(aT-HoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYecKne U XUMHUUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHuE HUTPATOB U COJIEH AMMOHHS B KAYECTBE MUHEPAIbHBIX Y0OPEHUN.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, pusndeckue U XMUMHUYCCKUE CBOWCTBA, MOJIYYCHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MpUpoJe, (PU3NUECKHEe U XUMUUECKHE CBOMCTBA. AncopOuusi.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, ux (usmueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
NpUMEHEHHEe. DKOJOTHYECKUe MPOOIeMbl, CBsA3aHHbIe ¢ okcuaoM yraeponaa (1V),
TUMoTe3a TJI00ATBHOTO MOTEIJICHUS KJIMMaTta, MapHUKOBBIA A(hdexT. YromapHas
KUCIOTa U €€ CcoJd, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-wOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
IPOAYKTHl UX MepepaloTKku (OEH3MH), UX pPOJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHeHue. CoenMHeHUs KpeMHUS B pupoe. O01me npeacTaBieHus 00 OKcHuie
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEHT, OcToH, kene300eToH. IIpobmempl 0Ge30macHOrO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



WX TIPOTEKAHMSI, OIBIThI, OTPAKAIOIIHUE (PU3NYECKHE M XHUMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOJI0/IeHNE TIpoIiecca OOYTIMBaHUs caxapa MoJ| AMCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3NYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa U uX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
docdar-uoH W U3yUYEHHE TPU3HAKOB HUX IMPOTEKaHUs, B3aUMOJIECHUCTBUE
KOHLIEHTPUPOBAHHOW Aa30THOW KHUCJIOTBI C MEIbi0 (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHBOTa3a, IOJIYYEHHE,
cobupaHue, paclio3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7ady Mo Teme «BakHelline HeMeTallibl U X
COEIMHEHHUSD.

MeTtasibl U MX COeUHEHUS

OO01ast xapakTepUCTHUKAa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHEe MeTauioB. MeTtaiudeckas CBSA3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CrijiaBsl (CTallb, UyTYH, TIOPATIOMUHUM, OpOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKcuuabl u
TUAPOKCUIBl HaTpusi M Kanusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUe B pupoje. Pu3ndeckue U XMMUYECKUE CBOMCTBA MAarHus U



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMma, HaxoXKAeHUE B Ipupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. Okcuibl, rTuipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXKHO ~ HCIIOJB30BAHME  BHUJICOMATEPUATIOB), MPU3HAKOB  MPOTECKAHUS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, xere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnmcaHue MPOIECCOB OKpaIlMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl MW Kaiubliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCHIA ATTFOMUHUS U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay Mo Teme «Baxuelume
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momours npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BeuecTs, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJIOTMYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3yueHHe oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIMXCS CUCTEMHBIMH JIJISI OTJAEIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEepPUOAUYHOCT, HalII0/IeHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIBI.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHU, JUAJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJO, O0O0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, dKOCUCTEMA, MUHEPAIbHBIE
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIn4HOCTHBIE  pE3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaloOlUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACJEIUI0, MOHUMAaHHS 3HAYEHUS XUMHYECKON HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSA:

MPEJCTABICHUSI O COUMAIBHBIX HOPMAaxX M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHON JEATEIbHOCTH TPH BBHITIOJHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MPOILIECCE ATON yUeOHOM JesATebHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBApHIIEH C MO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 IOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUH MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HUH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJUMOCTU COOJIIOJIEHUSI TpaBui O€30MACHOCTH HpH  OOpallleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUKW 1O  XHMHH, OCO3HAHHBIM  BBIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM cpenie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUS, IMOHMMAHUE LEHHOCTH 30POBOr0 U
O0e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEW MPUPOJIHOU CPEIOH, ISl IIOBBIIIEHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
(bopMHpOBaHUS MUPOBO33pEHUS O0ILIEHAYYHbIC TTOHATHS (3aKOH, TEOPHsl, TPUHIUII,
runore3a, Qakt, CHUCTEMa, MPOLECC, HSKCIEPUMEHT U JpYyroe.), KOTOpbie
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISITHBHBIE), KOTOpble oOecreunBaloT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (JAKTOB M SBJICHUI, BEIOUPATh OCHOBAHHS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEeMEHTa), XuMudeckas Gopmylia U YpaBHEHHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBENEHHOTO OTBITA, UCCIICIOBAHUS, COCTABISATH OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJIIpHAs JIMTEpaTypa XUMHUYECKOTO COJCP)KAaHUS, CIPaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPENeIEHHOTO THUIIa, TPUOOPETEHUE ONBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (pOpMy MpeAcTaBieHus] UHPOPMALIUKA U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTAa Ha COCTOSIHHE OKpYXKarolled HpUpOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBITIOJIHEHMSI IPEAIOKEHHOM 3a/1auH;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIil (00CyXIeHuss, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYpPMbD», KOOPAMHALINS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKITUSX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 005S3aTENbHOTO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JEATEIBHOCTH 1O  IOJYYEHHID HOBOI'O  3HAHUS, €Tr0  HHTEpIPETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIINH, TEIUIOBOM 3P(EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMUMOCBS3b OCHOBHBIX XHMMHUYECKMX TOHATUH U
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENsATh BAJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbici Ilepuonnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Illepuoanueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnuie «llepuonuueckass cucteMa XuMUYeckux »dyemeHtoB J[. .
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpejiefieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHYECKHE PeaKkIuu (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHNWE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

POTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHUNd B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHEe, CHCTeMaTH3alluio, Kiaccu(uKaIuio,
BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBCHHO-HAYYHBIC METOIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh NMPaBUJIAM MOJIb30BAHUS XMMUYECKOU OCYA0M 1 1a00paTOpHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bomopoa M KHUCIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OINpeAeIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK
U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJICHTHOCTb, DJIEKTPOOTPULATEIIBHOCTh, CTCIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO JOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJCHTHAs, WOHHAs, MeETaUIM4YecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHUE: OINUCHIBAaTh U XapaKTepHU30BaATh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCA B IEPUOINUECKON TabIUIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee 4YuCiIOo DBJEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB U MX COEJUHEHUH B Mpenesiax MajblX MEepUOAOB U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHEHUIO CTENICHEW OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHUS AJIEKTPOJUTHYECKON JMCCOLMAlMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBICHUS SJIEKTPOHHOTO OajaHca STUX PEeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO »3JIeMeHTa Mo (opmyne COoeauHEHHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHUYECKOM peaKiny;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3aIINIO0, BBISIBIICHUE PUUNHHO-
CJICICTBCHHBIX CBSI3€H — JJII M3yYCHHsI CBOMCTB BEIIECTB M XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 1 bubmuoreka [IOK

' KUCJIOTaX M COJISX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 10 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro mo pazneny 19
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 1 bubmmorexa [JOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 1 bubmorexa [TOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpemst 1 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0opaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bubnmorexa LIOK
6 ATOMEI H MOTEKYJIb! . https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BEleCTBa 1 bubmorexa [TOK
P t https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BareHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEAKIIHIA
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U Bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alus 3HAaHHHA
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemeHT u bubmorexa HOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
poAa tp . https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 71a00paTOPHUH U IIPOMBIIIICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BeecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp AOPOA, https://m.edso0.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubnuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBA
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
['eneTndeckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.edso00.ru/00ad9a50
COEIMHEHUI
49 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMHUYECKUX JIeMeHTOB. [loHsATHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoanueckas cucrtema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepuoapl, TpyMIIbL, T10, 161 bubmorexa [IOK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
O06001IeHNe U CUCTEMATU3AIIHS
58 3HaHu# / Beepoccniickas bubmorexa [TOK
P https://m.edsoo.ru/00adb33c
MpoBepoyHas pabora
KonTponbnas padota Ne4 o teme
59 «CTtpoenne aroma. XuMHu4IecKast bubnuotexa [JOK

cBs3b» / Beepoccuiickas
poBepouHas paboTa

https://m.edsoo.ru/00adb486
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DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
60 1
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 Honnas XUMHECKas CBA3k 1 https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHasi XuMH4eCKas 1 bubnmnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipHas 1 bubnmnoreka HOK
XHUMHUYECKAA CBI3b https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
64 Creneuy okucieHus 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmoreka [JOK
peakuuun https://m.eds00.ru/00adb076
bubnunoreka LIOK
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
O0001IeHre U CUCTEMAaTU3AIUS
67 3HaHUH 110 TeMe «CTpoeHue atoma 1 bubnmorexa IOK
p ) https://m.edsoo.ru/00ad9ch2
Xumuueckas CBSI3b»
68 O06o001IeHne U cCUCTEMaTU3AIIHS 1 bubmuoreka [IOK
3HAaHUHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no teme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

5 Knaccugukanus XuMuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XUMHUYECKOM

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIIHNC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubnuoreka [IOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 muccouuanuu. CUIbHBIE U Cl1a0bIe bubmorexa LIOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHbIe ypaBHEHUS peaKUil Bubmiorexa OK
yp p https://m.edsoo.ru/00add448
XUMUUECKHE CBOMCTBA KUCJIOT B
12 CBETE IPEICTaBICHUI 00
AIEKTPOJIUTUYECKON JUCCOIHAIITT
XHUMHYECKHE CBOMCTBA OCHOBAaHUH
13 B CBETE MPEICTABICHUN 00 bubnmorexa [IOK
P . https://m.edso0.ru/00add8b2
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
XnMHUyecKkre CBOMCTBA COJIei B
14 CBETE MPEICTaBICHUH 00 bubnmorexa IOK
P . https://m.eds00.ru/00add5d8
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
15 Ilonstue o ruapoanse coje bubmorexa HOK
P https://m.edsoo.ru/00add9d4
Pemrenne ynpakHeHuii 1o teme
"XUMHUUEeCKHE CBOIICTBA BEIIECTBA B
16 CBETE MpeJICTaBICHUH 00
AIEKTPOJIUTUYECKON
Iucconyanuu'.
17 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK

3HAHUH

https://m.edsoo.ru/00addd12
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[TpakTuyeckast padora Ne 1.

18 «Perrenue 3xkcriepuMeHTaIbHBIX bubmorexa HIOK
p https://m.edsoo.ru/00addbfa
3a7a49»
KonrtponsHas padora Ne2 o reme

19 «DJIEKTpOIUTUYECKAs Bbu6muotexa [JOK
nucconuanusg. XuMHU4ecKue https://m.edsoo.ru/00addecO
peaKIu B pacTBOpax»

OO1as xapakTepUCTHKA TaJIOT€HOB.
20 XI/IMI/IIIGCKFI)/IG CBifICTBa Ha IIpUMepe bubmorexa LHOK
PUMEp https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopoa. ConsiHast KUCIOTa,
21 XI/IME‘I@CKI/IS CBOICTBA, IIOJIYYEHUE bubnnorexa [JOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[IpakTuueckas padora Ne 2 o Teme
22 «ITomydeHue COJITHOM KUCIIOTHI bubmorexa HOK
i . . ’ https://m.edsoo.ru/00ade348
W3y4YeHHE € CBOMCTBY
Beruncnenus mo ypaBHEHUSM
23 XHUMHYECKHUX PEaKIMi, eCIIU OJIHH bubmorexa HOK
peaKiiuy, A https://m.edsoo.ru/00ade488
W3 pEareHToB JIaH B U30BITKE

24 OO6m1ast xapakTepuCTHKa SJIEMEHTOB bubnmnorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnIoTponHbie MOAU(DUKAIINH CEPHI.

o5 Haxoxnaenue cepbl u €€ bubmuoreka [IOK
COEMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBozopo, CTpOEHHE,

P P P bubnuoreka [{OK

26 ¢busnyeckue 1 XUMHUECKUE

CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcunpl cepbl. CepHas KMCIIOTA,

97 o ecKe bubnunorexa LIOK
W3UYECKUE U XUMHYECCKU
_ https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHNE
XUMHYECKUE PEAKLIUH, JICKAINE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
IIOJIy4YEHUS CEPHOI KUCIIOTHI. Bbu6muotexa [JOK
28
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIen cpeibl
COCIMHCHHSMU CEPBI
29 Brrunciienne MmaccoBoil 101
BBIXO/Ia MMPOJIYKTa PEaKIuu
OO6m1as XxapakTepucTHKa 3JIEMEHTOB
VA-rpynmbl. A3zot
30 byl ’ bubmoreka LIOK
acCTPOCTPaHEHUE B MPUPOJIC
pactpoctp PHpOIE, https://m.edsoo.ru/00adeea6
(bu3HYecCKre U XUMUICCKHE
CBOICTBA
AMMHaK, ero (pU3nYecKue u
31 , ero ¢ . bubmoreka LIOK
XUMHYECKHE CBOMCTBA, MOJIyICHUE
> OV https://m.eds00.ru/00adf004
Y IPUMCHEHUE
[TpakTrueckas pabota Ne 3 o Teme
32 I?I P bubnuoreka [{OK
«[TonydyeHne aMMHaKka, U3ydeHUE
yqu - 1Y https://m.edso0.ru/00adf180
€ro CBOMCTBY
33 A3oTHas KHUCIOTa, e€ pusnueckue u bu6muoreka [JOK
XAMUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHre HUTPATOB M COJICH
aMMOHHUS B KQUeCTBE MUHEPATbHBIX
. P bubnuotexa [JOK
34 ynoopeHnii. XuMuIeckoe

3arpsA3HCHHUC oxpymaromeﬁ Cpcabl
COCIMHCHUAMU a30Ta

https://m.edsoo.ru/00adf518
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docdop. Oxcun dhocdopa (V) u

bubnunorexa LIOK
35
ocopras KHCHvOTa’ Pusmicckue 1 https://m.edsoo.ru/00adf68a
XUMHYCCKHE CBOMCTBA, MOJIyUYCHUE
Hcnonp3oBanue GocaToB B
36 KauecTBE MUHEPAIbHBIX Bbu6muotexa [JOK
ynoOpeHuil. 3arps3HeHUE https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTaMu
VYraepon, pacrpocTpaHeHIE B
37 pu Ic)> ):3[ g)nsnzeciie u bubmmorexa LIOK
pHpOzE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcupl yriaepoja, ux pusnueckue
1 XMMHYECKHE CBOMCTBA.
38 DKOJOTUYECKHE MTPOOITIEMBI bubmmorexa [JOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
N bubmuoreka [{OK
39 Y
POTbHAA IHEIOTa 1 ee cOiH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
40 "[losrydeHue yrieKuciioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbBIE MTOHATHUS 00
41 OpPraHUYECKHUX BEIIECTBaX KakK O bubmorexa HOK
P Hl https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
bubnunorexa LIOK
42 K i
PEMIHI I €T0 COCHHHEHHA https://m.edsoo.ru/00ae080a
43 [TpakTuyeckas pabora Ne 5. bubmuoteka [IOK

Pemenue SKCIICPUMCHTAIIbHBIX

https://m.edso0.ru/00ae0bf2
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3a71a4 110 TeMe «Bakuenme
HEMETAJJIbl U UX COSTUHECHUI»

KonrtponsHas padora Ne3 o reme

44 «Baxxuelnme HeMeTaJUIbI U UX bubnmorexa LHOK
https://m.edsoo.ru/00ae0e18
COEINMHEHU
OO6m1as XxapakTeprucTruKa
XUMHAYECKHAX DIIEMEHTOB —

45 METaJII0B. MeTajinuecKkas CBs3b 1 bubnuoreka [IOK
METAJUINYECKast KpUCTAJIINYeCcKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METaJIOB
XUMUUECKHE CBOICTBA METALIOB.

46 DNEKTPOXUMHUYECKHI PsL Bubmiorexa OK

P N P https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJUIOB
OO1u11e crnocoObl MOTyYSHHS
MeTtaioB. CrraBel. Beraucienus
47 10 YPaBHEHUSIM XHUMHYECKUX Bubmiorexa IOK
P N https://m.edso0.ru/00ae1156
peakIuii, €ciii OJIMH U3 PeareHTOB
COJICPKUT MPUMECH
48 IlousiTie 0 KOPPO3UU METAIIOB bubnnorexa [JOK
pp https://m.edsoo.ru/00ae1278
bubnmnoreka LIOK

49 €JIOUHBIE METAJUIBI
= https://m.edsoo.ru/00ael4b?2

50 OKcHIbl ¥ THAPOKCUIBI HATPHUS U bu6nunorexa LIOK
Kanus https://m.edsoo.ru/00ael14b2

51 [IlerouHO3EMENBHBIE METAIIIIBI — bu6muoreka [JOK
KaJILIIUA Y MarHui https://m.edsoo.ru/00ael5e8

. bubnnorexa IHIOK

52 Baxuerine coequHEHNS KaJIbIU 1

https://m.edso0.ru/00ae15e8
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O0001IeHYE ¥ CUCTEMATU3 AU

53 .
3HAHUU
JKEcTKOCTh BOJIBI U CIIOCOOBI €€ bubmuorexa [IOK
54
YCTPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
55 "YK&cTKOoCTh BOJBI U METOJIBI €€ brbmmorexa [JOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmuoreka [{OK
56 A i
FHOMHHIH https://m.edsoo.ru/00aelc64
57 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
58 X
Ies30 https://m.edsoo.ru/00ae1d86
59 Oxkcubl, TUIPOKCUIIBI U COJIU bubmmoreka [JOK
xenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
60 O060061eHne U cucTeMaTH3alus
3HAHUU
Brruncnenus no ypaBHEeHUSIM
XUMHYECKHUX PEaKIIHii, €CIIU OJUH
U3 pEareHTOoB J1aH B U30BITKE WU bubmuoreka [IOK
61
COAEPKUT MpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJTM BBIXO/IA MPOTYKTA
peaknuu
ITpakTuyeckas pabora Ne 7.
62 Pemenue skcriepuMeHTaTbHBIX bubmuoreka [IOK

3aj1a4 110 TeMe «BakHenme
METAJIJIBI 1 UX COCAUHCHUA))

https://m.edso0.ru/00ae3de8
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O0001IeHYE ¥ CUCTEMATU3 AU

63 . 1
3HAHUU
KonTponbHas padota Ne4 mo Teme
64 «BaxuHenme MeTauibl 1 UX 1
COCITUHEHUS
65 BemecTBa u maTepuaisl B 1 bubnmnoreka HOK
HOBCEIHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
66 XHUMHUYECKOE 3arpsi3HEHUE 1 bubmmoreka [JOK
OKpY’Karolllel cpebl https://m.edsoo.ru/00ae4270
67 Ponp xumun B perienun 1 bubnnorexa [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
68 O060061eHre U cucTeMaTH3aus 1 bubnnorexa [JOK
3HaHUI https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHUs

1

IIo Teme: ((HCpBOHaLIaJIBHI)IG XUMHNYCCKHUEC ITOHATHA»

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJ1a, XWMHUYECKUN HJIEMEHT, MPOCTOE BEIEeCTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJISIpHas Macca, KOJHYECTBO
BELIECTBA, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUECKas peaKius,
KIacCUPUKALMS ~ peakIMil: peakiuu  COCAMHEHUs, PpPeaKIuu
pa3NoXKeHUs, peaKkIuu 3aMelIeHHs, peakluh OOMEHa, HK30- H
SHJOTEPMUUYECKHE PEaAKINH, TeTIOBON 3 (EKT peakiuu, pacTBop,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

HIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUYCCKHUX MOHATUU U

MPHUMCHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpCBpaHIGHI/II\/’I

1.3

HCIIOJIb30BATh XUMUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUA (I)OpMy.]'I

BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

14

PaCKpbIBaTb CMBICII 3aKOHOB COXpaHCHHUA MacCChl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHHUS, 3aKOHa

ABorazpo

1.5

1.6

OMnpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX
COCINHCHUAX
KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PCaKIHUU (HO qucily U COCTaBy

Y4acCTBYIOUIUX B PEAKIIMU BEIIECTB, M0 TEIUIOBOMY (D (HEKTY)

1.7

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCIISITH MAaCCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 1Mo (GopMysie

COCIMHEHUS,

BBIUUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHMS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

ITo Teme: «BakHelime npecTaBUTEIN HEOPTaHUIECKUX BEIICCTBY
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHITHUH: OKCHII,

KHCj10Ta, OCHOBAaHUC, COJIb

2.2

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJ'IéHHOMy KJ1accy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMUHBIX KJIACCOB, MOATBEPKIasl OMKMCAHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX  XMMHUYECKUX
peakuuii

[IPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOT'O0 COCTaBa, BO3MOYKHOCTU IPOTEKAHHUSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TOCYAOH W
nabopaTOpHBIM O00OPYJOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUHU C HHCTPYKIMSMH TIO BBIOJHEHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BEIIeCTB (BOJAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € OMNPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE IKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT C MOMOIIBIO

WHMKATOPOB (JaKkMyc, ¢heHondTaaert, METUIOPaHK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XMMUYECKON peaKIuu

[Io teme: «llepmoanueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHtoB J[. M. MenneneeBa. CTpoeHHe aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBLHbBIC PEAKITUND)

3.1

PaACKpBIBATE CMBICII OCHOBHBIX XMMHUUYCCKHX TTOHATHH: AApO aTroma,

JNEKTPOHHBIA CIIOM aToMa, aroMHas OpOuTanb, pPaguyc aroMma,




XUMHYCCKAaAd CBA3b, MOJIApHAss W HCHIOJApHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHUOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XHUMHWYCCKHUEC 3JICMCHTHI

3.3

3.4

OIMCBIBATH U XapaKTepu30BaTh Tabamunyto hopmy Ileprnoanueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpymma (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPpUOAbI

packpsiBaTh cMbica [lepumoamdeckoro 3akona JI.M. Menneneena:
JEMOHCTPUPOBATh  I[MOHUMAHUE TMEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XHMHYECKHUX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAu€HHs, KOTOphIE HMEIOTCS B  Tabnwmie
«Ileppuoguyeckas  cucrema  XuMHU4Yeckux  anemeHtos  JI.M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsji sjapa, oOIlee 4YHCIIOo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

ONpCACIIITL  CTCIICHL  OKHUCJICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCAUHECHUAX

3.7

OTNpEAEATh BUJl XMMHUYECKON CBSA3M (KOBAJIEHTHAas M HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BelecTBO 1 XMMUYECKasi PEAKIUS

11

PaCKpbIBATG CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSTHM: pacTBoOp,
QJICKTPOJHUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIUTHUYICCKAA AUCCOLIHALIUA,
p€aKkuu MOHHOT'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCINTCIBPHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINS,

aM(OTEepHOCTh, XHUMHYECKas CBsA3b (KOBAJICHTHAs, WOHHAas,




1.2

MCTaJIJII/I‘{eCKaH), KpucTallinyccKasd peméTKa, CIlJIaBbI, CKOPOCTb
XHUMHYSCKOHN p€akuuu
HUIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHYCCKHX TIOHATUH U

MNPHUMCHATH OTU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

13

COCTABJISITh YPaBHEHHUS JICKTPOJIUTUUYECKON HUCCOIMALMN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE ypaBHEHUS peakiuil

HUOHHOTO OOMEHa

14

1.5

2.1

PACKPBIBATH CYHTHOCTH OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKuu

[To temam: «Hemeramnbsl U UX COeIUHEHUS» U «MeTaIbl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIESCTB, TIOTBEPKIAT
OMMCAaHHE TPUMEpPAMH MOJEKYIAPHBIX M HWOHHBIX YypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAIOIUX CYIHICCTBOBAHUC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX HpeBpaHICHI/IfI B pas3JINYHbIX

YCIIOBUSIX

ClIeIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
nabopaTOpHBIM O0OPYIOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUHU C HHCTPYKIMSMH TIO BBIOJTHEHUIO
na6opaT0prlx XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

2.5

OpOBOAWTE pPE€aKOWH, IMOATBCPKAAIOIINEC Ka4eCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-,
Opomun, womua, kapOoHaT, Qocdar, cumukar, cyiabdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHYeckux moHatuil: [TIJIK

BCIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU AEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTHU3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4eHHs
CBOMCTB BEIECTB U XUMHUYECKUX DPEAKIUN; €CTECTBEHHOHAYYHbBIC
METOJIbI TO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumun. Ponb Xxumuu B )KU3HU YellOBeKa. XUMUSI B CUCTEME HayK.
Tena u BemiecTtBa. @U3MUECKHE CBOWCTBA BEIIECTB. ATpPEraTrHOE COCTOSIHUE

BCIICCTB

ITonsTHE 0 METOAAX MO3HAHUS B XUMHUHU. UHCTHIE BEIIECTBA U CMECH. Crioco05b1

pas3aeneHus cmecen

1.3

14

ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOC YUYCHHUC

XuMuueckas Q)opMyna. BajeHTHOCTh aTOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurenpHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHast Macca. MaccoBasgs 10711 XHMHUYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KomnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M YHMCIIa CTPYKTYpHBIX €AMHMII BeulecTBa. Pacuérbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

Pu3nyecKknue U XMMUYECKHE BJICHUSA. XUMHUUYECKas PEAKUsA U €€ IPU3HAKU.
3aKOH  COXpaHEHMs  MacCchl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccugpukanus  XxUMHYecKMX  peakiuil  (COeIMHEHMs,  pa3joXkKeHus,

3aMelleHus, ooMeHa)

1.7

XWMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
paBUJIaMy pabOTHI B T1ab0paTopuu U MpruéMaMu 00palieHus ¢ 1a00paTOpHBIM
obopymoBaHEM, HM3YYEeHHE W OMNMucaHue (U3NYECKHUX CBOWCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmoAeHHe (Qu3uvecknx (TUIaBIEHHE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpeHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE WM OIHUCAHUE
MPU3HAKOB TMPOTEKAHMS XHMMHUYECKUX peakIuil (pa3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHUIOM Oapus, pa3joKEeHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOEHCTBUE Keje3a C paCTBOPOM




conu Meau(Il), uzyuenne cioco6oB pa3eneHus cMecel (C TOMOIIbIO MATHUTA,
¢GwIbTpOBaHKE, BHIMTAPUBAHKE, UCTHWILISAIMS, XpoMaTorpadus), IpoBeICHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE M ONHCAaHHE pPEe3yJIbTaTOB
NPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIECTO 3aKOH COXPAHEHUS MacChl, CO3/IaHUE

MoOJIeIel MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razo. CocraB Bo3ayxa. Kucinopon — aineMeHT U mpocroe
BemlecTBo. Haxoxxaenue kucinopoaa B nmpupojae, pusnueckue U XMMUUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucnopoaa. CrnocoOsl
HOJY4YEeHUsl KUCIOpOAa B J1a0OpaTopuu M IMPOMBILUIEHHOCTH. KpyroBopoT

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoil 3¢ (dekT XUMUYECKOW peaknuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroyib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3 PeKTa, pa3pylieHHEe 030HOBOTO CII0S

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boiopoaa B NpUpo/Ie,
dusnyeckue M XHUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IOIYYEHUSI.

Kucinotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl Mo XUMHUUECKUM YpaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma Kkak pactBopuTenb. PacTBOpBI.
HacplienHpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPHUMOCTD BEHIECTB B BOJIE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. KpyroBopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MPUPOAHBIX BoA. OxpaHa M OYUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus neoprannueckux coenunennit. Oxcunapl. Kimaccudukanms
OKCHJIOB: colieoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecoseoOpasyromue. Homenknarypa okcugoB. dusndeckre U XUMHUYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

OcHoBanms. Krnaccudukamuss ocHOBaHMN: MIENOYM W HEPACTBOPUMEIE
ocHoBaHMs. HomeHknatypa ocHoBaHM. PU3NYECKUE U XUMHYECKHUE CBOMCTBA
ocHoBaHui. [lorydenure ocHOBaHUM

Kucnorel. Kmaccudukammst kucinor. Homenknarypa kucinor. @usnyeckue u

XUMHUYECKHE cBoiicTBa KucaoT. Psan aktuBHocth MetaiuioB H.H. bekerosa.

[Tomyyenue kucaot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3ndyeckue U XMMHUECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTaHUUYECKUX COCTUHEHHM

XUMUYECKUH OKCIIEPUMEHT: KAueCTBEHHOE OIpeACNiCHUE COAEp KaHUS
KHCJIOpO/ia B BO3AYyXe, MOJMyYeHHe, cOOMpaHue, paclio3HaBaHUE U H3YyUeHUE
CBOICTB KUCJIOpOAA, HAOJI0IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOpeHus (I10Kapa), 03HAKOMJIEHHUE C
o0Opa3liaMu OKCHJIOB M ONHCAHHE HUX CBOWCTB, IOJYy4Y€HHE, COOMpaHue,
pacno3HaBaHUE W MU3Y4YECHHE CBOMCTB BOAOpOJa (TOpPEHHE), B3aUMOJICHCTBUE
BOJIOpOZa  C OKCHJIOM meau(Il) (BO3MOKHO UCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOJCHHE O0pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEl  pacTBOpPEHHMS BEIIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
ompezieNieHue PacTBOPOB KHUCIOT M MIENOYed C MOMOIIbI0 HHAUKATOPOB,
UCCIIEIOBaHHE 00pa3I0B HEOPraHWYECKHX BEIIECTB pAa3UYHBIX KIIACCOB,
HAOO/ICHUE H3MEHEHHUs OKpPAaCKU HMHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, uzyuenue Biaumozeiicteus okcunaa meau(ll) ¢ pactsopom cepHoit
KHUCJIOTBI, KHCIOT C MeTajulaMH, peakuuid HeWTpaau3aluu, MOoIydYeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajyla JpyruM Hu3
pacTBopa coJid, peleHre HKCIePUMEHTAIbHBIX 33/1a4 1Mo TeMe «Bakneilmume

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ)}

3.1

[Tepnoanueckuit 3akoH u [lepuoanyeckas cuCTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX JJIeMEHTOB. [lonsTue o
TPYIIax CXOIHBIX JIEMEHTOB (IIEJIOYHBIC M IIETOYHO3EMENIbHBIC METaJLIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pazyloT am(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucTeMa XUMUYECKHX JIIEMEHTOB
JA.N. MengeneeBa. KopoTkonepuoanas © JUIMHHONEPUOAHAS  (OPMBI
[lepuonuueckoit cucrtembl xumuueckux odnemMeHtoB J[.M. Menneneesa.
[leproael u rpynmnbl. @U3NYECKUI CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa




3.3

3.4

3.5

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3oTonsl. DnekTponbl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XHMHUYECKHUX 3IIEMEHTOB
ITepuonnueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoii cucteme .M. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM M IEepUOAaM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuognyeckoil CuCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl pa3BUTUs Haykd U npakTuku. .M. MenneneeB — y4€Hbli u

I'pa)KadaHUH

Xumuyeckasi cBs3b. KoBaseHTHas (MOJisipHAss M HEMOJSIPHAsl) CBS3b.

3HCKTpOOTpI/IHaT€JII)HOCTI) XHMHYSCKHX 3JIeMEHTOB. FIoHHAs CBI3b

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHUSA M BOCCTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEIEHUE OIBITOB, MWILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKun pa310KCHUA, COGI[I/IHCHI/IH)

9 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xummnyeckas peakuus. [loBropenue

11

[Iepnognueckuit 3akoH. Ilepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KNS, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKCHHEM 3JIEMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAIIIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTALIMYECKON
pPemIETKN M BHJIA XUMHYECKOH cBs3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOpPraHMYECKUX BeUIeCTB (MEXIyHapoJHas U TpUBHUaJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMUXCSA K PA3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COG}II/IHGHI/II\/'I, FCHECTUYCCKAA CBA3b HCOPraHNYCCKHUX BECIICCTB




1.3

Knaccudukanus XuMU9eCKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YHCITY
U COCTaBy YYacCTBYIOIIMX B peaklMU BEIIECTB, MO TemioBoMy 3(ddexty, no
U3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
0 Yy4YacTHIO KaTajgu3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuunu

14

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuax. lloHsATHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEAKIHU WU

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OallaHca

1.6

Teopus MEKTPONUTUYECKON AUCCOLMALMU. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtnonsl, aHnonbsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMHU BUJIAMHU
XUMHUYeCKoH cBsi3u. CrerneHs qucconnanii. CHIbHBIC U CIIA0BIC AJICKTPOJIUTEHI.
Peakiiun monHoro oomMeHa. Y cioBUs MPOTEKaHUS peaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpalIéHHbIE MOHHBIE ypaBHEHUs peakiuii. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONel B CBeTe IMPEACTaBICHUH 00 AIEKTPOIUTHIECCKON

nucconuanuu. KagectBeHHble peaki Ha MOHBL. [IoHATHE O rUApOIM3E Conen

1.7

XUMHUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIOXKHBIX BELIECTB (XJIOpHIa HATPHs); UCCIEI0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHME  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMANY  KUCIIOT, Inenodeil M coiel (BOSMOXKHO MCHOJIBb30BaHHE
BUJIEOMATEPHUAJIOB); TPOBEJACHHUE ONBITOB, WUIIOCTPUPYIOUINX TMPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3oBaHHe OcajKa, BbIIEICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (rOpeHHe, peakluu pa3iokKeHHs], COEAUHEHUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4

Hewmeramier 1 ux COCINHCHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHune u (U3UYECKUEe CBOICTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XMUMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE Xjopa
(B3auMoJIeliCTBUE C MeTa/llaMi, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHasg  KHUCIIOTa, XUMHUYECKHE CBOICTBA, TMOJyY€HUE, NpPUMEHEHUE.
JelictBue xJiopa M XJOPOBOJIOPOJA HAa OpPraHu3M 4YesoBeka. Baxueiine

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

2.2

2.3

2.4

2.5

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeNeHH OKUCIeHUs. CTpoeHue U pU3nUecKue CBOWCTBa
IOPOCTHIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOINHBIE MOIM(PHUKALNN
KHCIIOpo/a U cepbl. XUMUYeCcKHe CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHUE,
(1)I/I3I/I‘~I€CKI/IC A XUMHUYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KUCJIOTHBIX OKCHAOB. CepHasi KUCIIOTa, PU3MUECKUE U XMMHUYECKHE CBOUCTBA
(oOmue kKak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XuMHIecKue
peakluy, Jexalue B OCHOBE MPOMBIIUIEHHOTO CII0c00a MOJy4yeHHUsI CEpHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Comnn CepHOfI KHCJIOTBI, KQ4YC€CTBCHHAA pPCaKlusd Ha
cynbdar-uoH. HaxoxeHue cepsl 1 €€ COeqUHEHUN B npupoje. XUMHUYECKOe
3arpsi3HEHUE OKPY’KAIOIIEH Cpebl COSTUHEHUSIMH Cepbl (KUCIOTHBIC O],

3arpsA3HCHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaOTBPalICHHA

OO6mass xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEepHbIE CTETNEHU OKHUCICHHUS. A30T, PpaclpOCTpaHEHHE B
npupoje, pusndeckre U XuMuueckre cBoicTBa. KpyroBopor azora B mpupoe.
AMMuak, ero ¢u3MYecKhe U XHUMHUYECKHE CBOMCTBA, MOJY4YEHHE U
npuMmenenne. Conu aMMOHHUA, UX (PU3MUECKHEe W XMMHYECKHE CBOWMCTBA,
npumeHenue. KauecTBeHHast peakiiusi Ha HOHBl aMMOHHUSI. A30THAsI KUCTIOTa, €€
nonyueHue, pu3ndeckre U XMMHUECKHe CBOMCTBa (00IIe KaK MpecTaBUTeNs
KJlacca KHUCIOT W crenuduyeckue). lcmonb3oBaHue HUTPATOB M COJIEH
aMMOHHSI B Ka4eCTBE MHUHEPAIBbHBIX ya0OpeHHil. XUMUYECKOe 3arpsi3HEeHue
OKPY’KaIOIIEeH Cpeabl COCTMHEHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHNE

BO3]1yXa, MOYBBI U BOJOEMOB)

®ocdop, anmnorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUIECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KucioTa, (QHUHUECKHE U
XUMUYECKHE CBOMCTBA, moiiydeHue. Vcmonb3oBanue ¢ochaToB B KayecTBE
MHUHEpaJIbHBIX YA00peHHi

OO6mast xapaktepucTuka 31eMeHToB [VA-rpynmnsl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHbIE CTENEHH OKHCICHHS. YTJIEPOJd, aJJIOTPOIHBIE

MOIU(UKAIMH, PACIPOCTPAHEHUE B TpUpoAe, (U3NYECKHEe U XUMHYECKUE




2.6

cBoiicTBa. Ancopbuus. KpyroBopot yriepona B npupojae. OKcuabl yriepoaa,
uxX (U3NYECKUe M XMMUYECKHUE CBOMCTBA, JEHCTBHE Ha KHUBBIE OpPraHU3MBbI,
NOJy4YEeHUE U IPUMEHEHHUE. DKOIOTUYECKHE POOIEMBbI, CBSI3aHHBIE C OKCUIOM
yriepona(IV); runoresza rinoGajbHOro MOTEMJIEHUs KIMMAaTa; MapHUKOBBIN
abdekr. YrompHas KUCIOTa W €€ cond, uX (PU3MYEeCKHe W XHUMHUYECKHE
CBOWCTBa, MoslyueHUe U npumeHeHnue. KauecrBeHHas peakuus Ha KapOoHAr-
uoHsbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U

CEILCKOM XO3SHCTBE

[TepBoHavabHBIC MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, ATHJICH, alleTWICH, 3TaHOJ, TJIUIEPHH, YKCYyCHas
kuciioTa). X coctaB m xumuueckoe crpoeHue. IloHsATHE O OHOJOTHYECKH
BRXHBIX BEIECTBAX: KHpPax, OCNKax, YIICBOJaX — M UX POJH B KU3HH
YyelioBeka. MarepuanbHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusuueckue W XUMHUYECKHE CBOMCTBA, NOJIY4YCHHE U
npumMeHenue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust o0
okcuze kpemMHusA(1V) n kpemuueBoit kucnote. CUIMKAThI, UX UCIIOJIb30BAHUE
B ObITY, MEOUIMHE, IPOMBIIUIEHHOCTH. BaxkHelme cTpouTeabHbIe
MaTepuaybl: KepamMHuKa, CTEKJIO, IIEMEHT, OeTOH, xene300eToH. [IpobmemMbr
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMUTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XVUMHYECKUHN 3KCIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEICHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpUI-
MOHbl M HAONIOZEHHE NPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUeckre 1 XMMHUYECKUE CBOMCTBA raJIoON€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ O0Opa3liaMH XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C OOpa3lamMu cepbl M €€ COCTUHEHUSIMH
(BO3MOKHO HCHOJIB30BAHUE BHJIEOMATEpUANIOB); HAOIIOJCHUE Tpoliecca
oOyraMBaHUs caxapa MoJl IeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHe XUMHUYECKIX CBOMCTB pa30aBICHHOM CepHOIl KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cylbdar-uoH U HaOIIOAeHHEe NpHu3HaKa e€
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXHO HCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3zlaMu
a30THBIX U (ocOpPHBIX yHOOpeHUI; oTyYeHue, COOMpaHue, Paclo3HaBaHUE
U U3y4CHHE CBOMCTB aMMHaKa; IMPOBEIECHHE KaueCTBEHHbBIX PEAKIMHA HAa MOH

aMMOHUS ¥ ¢ochaT-MOH W U3yYCHHE TMPHU3HAKOB HMX MPOTEKAHMUS,




B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); M3yYEHHE MOJENEeH KpUCTAUIMYECKUX
pemérok ainmasa, Trpadura, QynIepeHa; O3HAKOMIJIEHHE C IPOLECCOM
a7icopOLIMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOra3a; MOJy4yeHHe, COOMpAaHUE, PaclO3HABaHUE U M3Y4YCHUE CBOMCTB
YIJIEKUCIIOrO Ta3a; MNpOBEIEeHHE KadeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-HOHbl W M3Y4YECHHME IPU3HAKOB MX IPOTEKaHUsS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOU IPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BaKHeHle HeEMeTaUIbl U UX COEAUHEHUS)

Mertamisl 1 uX COCAMHCHUA

3.1

OO0mias XxapakTEepPUCTHKA XUMUYECKUX AJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
nx nonoxeHus B llepuomuueckon cucteMe XUMHYECKUX 3yemMeHToB J[.H.
MenneneeBa u ctpoenus aromoB. CTpoeHrne MeTajioB. MeTtayuindeckasi CBA3b
U METaUIMYeCcKas KpUCTALUIMYECKas peleéTka. DIECKTPOXUMHUUYECKUU Psi

HaIPsHKEHUN METaJIOB

3.2

3.3

du3nyecKue U XUMUIECKHE CBOMCTBAa MeTauioB. OOIIMe crioco0bl MOTyICHHS
MmeTaisioB. [loHsTHE 0 KOPPO3UU METATIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3un. CriaBsl (CTaidb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U X TIPUMEHEHHE

B 6LITy " MIPOMBIIJIICHHOCTH

[Ilenounsle MeTaybl: mosiokeHue B [leproguueckoil cucTeMe XUMHYECKHX
anemeHToB JI.11. MenzeneeBa; cTpoeHHE X aTOMOB; HaXOXICHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUIBI HATpus U Kanus. IIpuMeHeHne Weno4yHbIX METaIOB U HX

COeTMHEHNN

3.4

[[lenoyno3eMeNnbHbIE METAJIBl MarHuii W KaJIbIMM: TIOJIOKEHUE B
Ilepuoauueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJAEHUE B mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHus WU Kalbllus. BakHeimume coeauHeHUs] Kaiblys (OKCHI,

TUAPOKCHU, coiin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

3.6

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBA OKCHAA W

THUAPOKCHU A AJIFOMHUHHASA

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMentoB J[. 1.

MeHneneeBa; CTpOCHHE aToMa; HaxOoXJACHHE B mpupone. dusudeckue u




3.7

4.1

XUMUYECKHE CBOWCTBa xene3a. OKcuibl, TUApoKkcHabl U conu xeneza(ll) u

xkene3a(Ill), ux cocras, CBOMCTBA U MTOJTYYCHHUE

XUMHUUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CIJIaBOB,
X (PU3MYECKHMMHU CBOWCTBAMH; M3YYECHHE PE3YJIbTaTOB KOPPO3HHU METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOW (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIOB); MCCIIEIOBAaHUE CBOWCTB JKECTKOW BOJBI;
mpolecca TOpPEHMsI JKelle3a B  KHCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKIIUN HA HOHbI
(MarHus, Kanpuus, amoMuHus, uuHka, sxenesa(ll) m sxenesa(Ill), menu(1l);
HaOJIr0IeHNE U ONIMCaHKE IPOLIECCOB OKPALIMBAHUS IUIAMEHH HOHAMU HATPHUS,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUIEOMATEpPUAIIOB);
uccienoBaHie aM(pOTEpHBIX CBONCTB I'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHele MeTamibl

Hn UX COCAUHCHUA»

XuMus U OKpYyKaromasa cpeia

HoBrle MaTCpHrajibl 1 TCXHOJIOTHH. BemecTBa u MaTcpHuaJibl B MMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHUS U 300POBBE. be3omacHoe HCIIOIB30BaHNE BEMIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBa;I InmomMouib MnMpu XUMHUYCCKUX 0XKOrax "

OTpPaBJIEHHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TIPaMOTHOCTH.  XHMHUYECKOE  3arpsi3HEHHE
okpyxatorieit cpenst IIJIK. Ponb xumuu B perieHu# 5K0JI0THYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIIIEBOJOPOJIOB (Yroyib, MPUPOAHBIN ra3, He(Th),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH SKCTIEPUMEHT: N3yUeHHEe 00pa31ioB MaTepraioB (CTEKJIIO, CTIJIABbI

MCTAaJIJIOB, ITOJIMMECPHBIC MaTepI/IaJIBI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO03HABAEMOCTH SIBIICHUH MpPUPOJBI, MOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HAayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
NEeSATEIbHOCTH 4YEJOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX METOAAaX IMO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACINU  IJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHM TEXHOJOTMSIMHU, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XUMHYECKOW HAyKH, YTO IMO3BOJUT OOyYArOIIMMCSl pacCMaTpUBAaTh
XMUMUIO Kak chepy cBoelr Oyaymel mnpodeccrnoHaTbHON
NEeSITeTPHOCTH ¥ CHIeNIaTh  OCO3HAHHBI BBIOOD XHMHUH  Kak
npodWIBHOrO TMpeaMeTa NpU Mepexofe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brnanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEMIIINE XWMUYECKHE IOHATHA: XMUMHWYECKHH JJIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHAS
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CpemHsisl), XMMHUYECKas
peaKIus, peakiuh COCIUHEHUS, PEaKIUU DPA3JIOKECHHS, DPEAKIUU
3aMeIIeHus, peakud oOMeHa, TeToBOM 3((EKT peakiuu, IK30- U
SHIOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBas JIOJISI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOOJId HW  NPOUCHTHAA




2.2

2.3

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN €101
aToMma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKas CBS3b, AIEKTPOOTPULATEIBHOCTD, MOJISPHAS
U HEIOJISIPHAs KOBAJIECHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHasi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOIIUT,
IIEKTPOJIUTUYECKAsT JAUCCOLMALUS, PpEeaKlMd MOHHOIO OOMeEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTb XUMHYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATalOIIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanumn

Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHUE TpaBWIbHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpalbHbIE YIOOPEHMsS, METAJIbl U
CIUIaBbl, TMPOAYKTHI MEpPepadOTKH  TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAUYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha

OpraHM3M 4YeJI0BeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATh XMMHUYCCKHUE 3HAHUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

HaJIMYHEC OIIbITa pa6OTBI C pa3JINYHBIMU UCTOYHUKAMU I/IH(l)OpMaLII/II/I
10 XuMHnun (Haquaﬂ W HAYYHO-TIOIIYJIApHaA JIUTEpaTrypa, CJI0OBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HUX
NpEeBpalICHUAX W  MPAKTHYCCKOM  IMPUMCHCHHHM W YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

4 YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHkaTypbl (IUPAC u TpuBHambHOI)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUS 1eMeHTa B [lepuonnueckoit
CHUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj slpa, oOIlee YHCIIOo
AJIGKTPOHOB), pACIpPEACICHUEM OJJICKTPOHOB TIO0 JHEPTreTUYECCKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOAOB, KATUS U KAJIbLIUS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (palnyc aToMa, JIEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS D3JIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOJAaX M IJIaBHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XAMHYECKHE DJIEMEHTHI

7.2 HEOpraHUYECKUE BEIeCTBa

7.3 XUMHUUYECKHE PeaKIUN

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTENICHh OKHUCJICHHS XUMUYCCKUX DJIEMEHTOB, 3apsi]

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCTUHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEHIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKHCIUTENh U BOCCTAHOBUTEIIb

9 YMeHnue xapakTepu3oBarh (HU3NUECKUe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, ammas,

9.1 KpeMHHM, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOia,

9.9 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THIPOKCHJIBI

metaimoB [-ITA rpymnm, amromunus, meau (II), munka, xeneza (II u

I1T), oxcuast yraepoza (I u IV), kpemuus (IV), azora u pocdopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucras, a30THas,
dbocdopHas, yrojapHas, KpeMHHEBasK KUCIOTa U KX COJIH)

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHU:A, MPUMCHCHHC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOKMCTB, BO3MOXXHOCTb IPOTEKAHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COCTaBIATh MOJICKYJIIPHBbIC U MOHHBIC YPABHEHUS PEaKIIHA,
B TOM YHCIIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKMX BEUIECTB
10.4 MOJTBEPKIAIONIMX TEHETUYCCKYIO B3aUMOCBSI3b MEXK1y HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO M MOJISIPHYEO MAacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHUUYECKUX PEAKIUil U HAXOAUTh KOJIUYECTBO
' BeIeCcTBa, 00BEM M MacCy pEearceHTOB WIH MPOTYKTOB PEaKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIO/IeHHE,
121 H3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMHUYCCKHUX SIBJICHUH; yMeHHE C(HOpMYIHpPOBATH MPOOJIEMYy H
MPEJIOKUTH MMYTH €€ PEeIIeHUs
122 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBaAHHEM
MpaBUJIaMU 0e30MmacHOTo oOparteHus c BEIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEIHEBHOM KH3HU, MTPABUIIAMH TTOBEJICHHS B
123 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIbI;

MOHMMaHUE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI




13

131

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

M3yd4eHHEe UM  omnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XHUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU TPOTEKAHUA XUMHUECKUX peaKlui
U3YyYeHHE CIIOCOO0B pa3zesieHus: cMecei

MOJIyYeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YYEHUE €r0 CBOMCTB; MOJIyY€HHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOMCTB; MOJyYeHHE aMMHUaKa W H3y4YeHHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHHE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHXka M|
denondranenna) sl ONpEeNeHUsT XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNEC U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOﬂCﬁCTBHH KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM U3 pacTtBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THUAPOKCUIAOB aJITFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHNUYCCKUX COGI[HHCHHP’I)); ((3J'ICKTpOJ'II/ITI/I‘-IeCKa$I
JUCCOLIN AL, «BaxHelmue HeMeTauIbl U HuX COCAUHCHUSAN,

«Baxneiiie MeTaljIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTBI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HMOHBI: XJIOPUA-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaIbIUs, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:




NPEICTaBIATh PE3ydbTaThl JKCIEpUMEHTa B (opMe BBHIBOOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABISATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBAaTh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOISIIUMH B

MaKpo- ¥ MUKPOMHUPE, 0OBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHWHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHX DJIEMEHTOB.

CreneHp OKUCICHUS

14

3aK0oH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTAa

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Mok, MonsipHass macca. MosisipHbIii 00bE€M Ta30B.
B3anmocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyeckue U XMMHUECKUE SIBICHUS. XUMHUUYECKasi peakius U e€ MpU3HAKH.
3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUUYECKUE YPaBHEHUS

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH U HepI/IOI[I/I‘leCKaH CHUCTEMAa XHUMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrne aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHMX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynmbl. PU3HYECKU CMBICI MOPSAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIMIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepnonnueckoit cucremst J1.11. MeHeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUCCKHX DJIEMCHTOB MEPBBIX Tpex
NepruoaoB, Kajius, KaJbLUA (pazmyca ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
MECTANIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux CO@}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepI/IOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

3.1

Crpoenue BeniecTBa

Xumunueckass cBsizb. KoBajieHTHast (TOJIApHAsE M HEMOJSIPHAsl) CBA3b.
DNeKTPOOTPUIIATEILHOCTh ~ XMUMHUYECKHX  dJeMeHTOB. VOHHas  CBS3b.

Merannueckas CBSI3b




3.2

Tunel KpUCTAINIMYECKUX PEIETOK (aTOMHAasl, HOHHAsA, MeETaInyecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKH U BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwneline npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. Meramisl 1 uX COCAUMHEHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHM (IIENIOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCOAepkKae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBaA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckre ¥ XUMHYECKHE CBOMCTBA IMPOCTBhIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpusA, KaJIid, Maravisd U KaJbOus, aJIIOMUHHA, KEJIC3a. 3J’I€KTpOXHMH‘~I€CKHfI

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

dusnyeckne U XUMUIECKHE CBOMCTBA BOAOPOIHBIX CO@I[I/IHGHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHUJOB HeMeTramoB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ilonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB [A—IIIA rpynn, muuka, menu(Il) u

xenesa(ll, III). [Tony4yenre okcuI0B METAIIOB

XUMHUECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMMHHUA, JKejle3a, UuHKa). [lomydyeHne ocHOBaHUU H
aM(OTEpHBIX TUAPOKCU]IOB

OOmre XMMHUYECKHE CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHOl, KpeMHHEBOM, yroinbHOU. OcoObie
XUMHUYECKHE CBOMCTBA KOHIIECHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune xkucaor

OOme xuMuYeckre cBoiicTBa cpeiHux coneil. [lomyuenue coneit

[Tonyyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu
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[Tonydyenne ammuaka, CEpHOM U a30THOM KUCJIOT B MPOMBIIIIIEHHOCTH. Ob11me

CHOCOOBI TTOTYYESHHS METAJUIOB




4.12

I'eneTnueckas CBA3b MCXKAY KilIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHPII;’I

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUECKUX peakiuii Mo pa3IudHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

M3MEHEHHIO CTEIICHEH OKMCICHUS XUMUUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoit APeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHUE YpaBHEHHS.
DK30- ¥ 9HI0TEPMUYECKUE PeakuH. TepMOXUMHUIECKNE YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBUTENBHBIC peakunu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
[Ipomiecchl  OKMCIIEHUST ¥ BOCCTAHOBJIGHHUS.  DJEKTPOHHBIM  OamaHc
OKHCJIUTEIILHOBOCCTAHOBUTEIBHOM PeaKkLuy

Teopust snekTponuTrdeckoi aucconnanuy. KatnoHsl, aHHOHBI. DJIEKTPOIHUTHI
U HEe3NEeKTpoJuThl. CUJIbHBIE U ClIa0ble 31eKTPOauThl. CTEeNeHb JUCCOLMALUU

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOTI'O O6MeHa,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINN

XHMHMS M OKpYXaromas cpeaa

6.1

BemecrBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BAHUE BELIECTB M XMMUYECKHUX pEaKkUui B jabopatopuu U OBITY.

HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX OKOTaX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKPYXKAWIIeW cpenbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHuUs
[IpenensHas nomyctumasi koHueHTpauus BemecTB (IIJK). Ponmp xummn B
pelIeHUH HKOJIOTHUECKUX MpobieM. YcuieHHe NapHUKOBOro 3(dekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

6.4

[Tpumenenue cepsl, a3ora, hocdopa, yriaeposaa, KpeMHHUS U UX COETMHEHUN B
OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHHUH, OpoH3a) B OBITY H
MIPOMBIIITIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

[TpupoaHble HMCTOYHMKH YIIIEBOJOPOJOB (Yrojib, HNPUPOAHBIM Ta3, He(Th),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpPraHM4YCCKHUX BEIIECTBAaX KaK O COCAWHCHHUAX
yrjaepoaa (MeTaH, 9TaH, OTUJICH, alICTUJICH, 3TAHOJI, INIMLICPHUH, YKCYCHAsA KI/ICHOTa).
IloHsaTHe 0 OMOJOrHYECKH BaKHBIX BCHICCTBAX: XHUpax, 6em<ax, YrjaeBoaax — v ux

POJIM B ) KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaMm XUMHYECKUX COCAMHEHUH
7.2 Macchl (MaccoBOif) JJ0JIM PaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XMMUYECKUM yPaBHEHHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

» Xumusi: 9-if kimacc: 6a30BbIN YpPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOE
["a6puensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO

«I/I3,[[aT€J'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/; https://uchebnik.mos.ru/main






