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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcCHOBe (QenepanbHOM paboueld MPOrpamMMBI
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo XxuMuUM Na€T TPENCTABICHUE O IIENAX, OOIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM U CTPYKTYPUPOBAHHE 10
pazienaM M TeMaM MpPOrpaMMbl O XHUMHH, OINpPEAEIseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4yeOHOro Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolMXCs, OMNpEAeNsieT BO3MOXKHOCTH MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 oOpa3oBaHUsA, a Takxke TpeOOBaHUN K
pe3ynbTaTamM 00y4eHHUsS] XUMUU Ha YPOBHE 1eJIeH N3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON JEATEIHbHOCTH OOYYArOMIErocsi MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH it (OpMUpPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EAMHCTBE MHpPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIIEM 3I[paBOOXPAHCHHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arolmxcsi, HAaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW  JesTEeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
[[EJIOCTHOTO B3TJIsSIIa HA €UHCTBO MPUPOJIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoO0cTByeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4HBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIAJ B 3KOJOTHYECKOE
o0pa3oBaHuEe 00Yy4aIOIIUXCSI.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
COJep)KaHMsl ~ y4eOHOro  mpeaMeTa, KOTOPBIM  SIBISIETCS  MEJaroruyecku
aJanTHUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHUH Ha OMpPENeIEHHOM JTare e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I11€eT0 00pa30BaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUIUMHCSI CUCTEMBI IEPBOHAYAIBLHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHMMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSITUUN
OpPraHUYECKON XMMUHU.

CtpykTypa coiepkaHusi MPOrpamMMbl MO XUMUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k e€ mzyuyeHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K JPYyromy, BBINOJNHAS (QPYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHUS M BO3MOXHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS W MOJy4YEeHUs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
NPEACTABIECHUS O XUMHUYECKON COCTABIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToAaM TMO3HaHUS B Hayke. M3ydeHue XMMUU MOPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUi MUY,
«buomnorus. 5-7 xinacce» u «dusnka. 7 Kaacey.

[Ipy w3ydyeHMH XWUMHH TPOUCXOAUT (OPMUPOBAHWE 3HAHUN OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O00OOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NPHOOIICHWH K HAay4YHBIM METOJaM TIO3HAHHS TPU M3YyYEHUW BEIIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H  Yy4eOHO-HCCIIEI0BATEIhCKON
NESATENbHOCTH, OCBOCHHMU MPaBWI OE€30MaCHOrO OOpallleHUsT C BEIIECTBAMHU B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (opMHupOBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO DEILIEHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHWS HA  CHCTEMAaTHYECKOe TMpUOOIIeHUE
oOy4Jaromuxcs K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HAHMS, (POPMUPYIOIIUM MOTHBAILMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CIOCOOCTBYIOINIUX MTPUOOPETEHUIO 00YJIArOIITUMUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanre o0uieil (QYHKIMOHAIBHON UM  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUUW OOBSCHATHP W OIICHUBATH SBJICHUS
OKpPYXAaIOIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYZIOBOU JEATEIBHOCTH;

— ¢opMHpoBaHHE y OOYyYaloIUXCSd T'YMaHUCTUYECKHX OTHOILIEHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHUYECKUX 3HAaHUW 711 BBIPAOOTKH DKOJIOTMYECKH
IeIeCO00pa3HOr0 TOBEJEHUST B OBITY W TPYAOBOM JEATENHHOCTH B IEIIX
COXPAHEHHS CBOETO 3I0POBbS U OKPYIKAIOLIEH TPUPOAHON CPEIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOdUis ¥ HAMPaBIECHHOCTH JaTbHEHIIIETO
o0y4eHusl.

OO6miee ymuciO 4YacoB, OTBEAEHHBIX JUIsI M3YYEHUS XUMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiser 136 yacos: B 8 kiracce — 68 gacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).



COIEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XMMUK B KU3HHU Ye€JIOBEKA. XHUMHUSI B CUCTEME HayK.
Tena u BemecTBa. PU3HWUECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
anemMeHTOB. [IpocThie U C0XKHbIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckass ¢opmysa. BajJeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMHU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XMMHUYECKHE ypaBHeHHs. Knaccudukarms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUu U
npuémamu obpailieHus ¢ J1abopaTOpHBIM O0OPYIOBAHUEM, U3YUCHUE U OMKMCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeNla ¢ KUCJIOTON) SIBICHUM, HAOJI0ICHUE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapus, pa3joKeHUE THIPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4eHHE CIIOCOO0O0B pa3fCICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (QpuibTpOBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYCHHsI KHUCJIOpojJa B JIa0OpaTOpuu M MPOMBINUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- WU SHJOTEPMUYECKHE pEAKIMUU. TOIUIMBO: yrojib M METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MossipHbiii 00BEM ra3oB. Pacy€Tsl M0 XUMHUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbL. Boma kak pactBoputenb. PacTBOpbI.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4enoBeka. KpyroBopor Boabl B IIPUPO/IE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpaszyromue. Homenkinatypa okcupoB. Du3uueckue M XUMHUYECKHE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucior. Ousznyeckue u
XMMHYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoct MetamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @u3nueckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OINPENIETICHUE COAEpKaHUsI KUCIOPOAa B BO3AyX€, MOIYYEHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (mokapa), O3HaAKOMJIEHME C oOpa3laMH OKCHIIOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIIb, HCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIEIOBAaHUE O00pa3llOB HEOPraHMYECKHX BEIIECTB Pa3JUYHbIX  KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpalu3aluy, IOJIy4YEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOI'O MeETajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Hepuoanuyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
aemMenToB JI. U. MengeseeBa. CrpoeHne aToMoB. XHMH4YECKasl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
rpynmnax CXOJHbIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. DU3NUECKUM CMBICT TOPSAKOBOIO HOMEpPAa, HOMEPOB IIEpUOIA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA 10 ero nonoxeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHMS paJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BUTHs Hayku M npaktuku. . M. MenneneeB — yd€HbId U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucneHus.  OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMMU.
[Iponecchl okucaeHns U BOCCTaHOBIIEHU. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA IMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IPOBEIAEHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzamusi MeXnpeaMETHBIX CBS3€H MPU M3YYEHUHM XHUMHUU B 8 KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSITUN, TAK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIETBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, apixanue, ouochepa.

['eorpadus: armocdepa, rugpocdepa, MuUHEpanbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOMCTB
XMMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, Kalus, KalbLHUs H UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINH, TEPMOXUMHUUYECKUE
YPaBHEHHSI.

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUMU U TOJ0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOU peaKkuum. CocraBnenue ypaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUMHA C  MCIHOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. Y CIoBUS MPOTEKAHUS PEAKIMA HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMA KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOIHOCTU
pacTBOpPOB  BEIIECTB, MPOLECCA AUCCOLMALMHA KHCIOT, LIENOYEed M COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTENbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHHE, NPUMEHEHHe. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (HU3MYEecKHe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHEe CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (PU3HUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3NYECKHME M XHMHUYECKHE CBoOiicTBa (00mMe Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYEHHUSI CEPHOM KHUCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uon. Haxoxnaenue cepbl M €€ COSAMHEHUN B TPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHMs. A30T, pacCIpOCTPAHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBl aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydyeHue, PU3NYecKHue U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0peHnii. XuMu4ecKoe 3arpsi3sHeHHe OKPYXKarollel Cpelibl COeTMHEHHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonydenue. Mcnonb3zoBanue pocdaToB B Ka4yeCcTBE MUHEPAIBHBIX YA0OPEHUH.

OO6mas xapakrepuctuka 3jaeMeHToB IVA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepona B mpupone. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0anbHOrO NOTEIUIEHUS KIUMara, MapHUKOBBIN
addext. YronpHas KUCIOTa U €€ CONM, UX (PU3NUECKUE U XUMHYECKUE CBOICTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIECH, alleTUIIEH, dTaHOJ, TJIMLIEPUH, YKCYCHAs KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKaX, YriieBojax — U ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJYyYEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHUIMKAThI, X UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIeMEeHT, OeToH, eye300eToH. [IpobiaeMbr 6e30macHOro HMCHOIb30BaAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHH (BO3MOXKHO HCIOJIb30BAHUE BHUAEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHOM peakiuu Ha Cyib(ar-
WOH U HaOJI0JieHUuEe NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3UYECKHUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBHIX U (HOChHOPHBIX yAOOpEHUH, MOITyYEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJECUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEABIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOTa3a, MoJydyeHue, COOMpaHue, paclio3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaUeCTBEHHBIX pEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW IPOMBINUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMeTallIbl U UX COCTUHEHUSI».

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxeHus B llepuognueckon cucreme Xumuyeckux »diemeHtoB JI. .
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  OJJNEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIOCOOBI TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MTPOMBIIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB JI. M. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJAPOKCHUIBI HATpusi M Kanusd. [IpuMeHeHue IIEeNOYHBIX METAIOB M HUX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckor cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxnelmme coeauHeHusl KanblMs (OKCHUI, TUAPOKCHUZ, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJIIOMUHUN: TIOJIO)KE€HUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altoMUHUsI. AMGPOTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUEOMATEPHATIOB), OCOOCHHOCTEM B3aUMOJCUCTBUS OKCHJIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUS, KaJblWs, ATIOMUHUS, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HaTpus, Kajdusl W KalblUg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUA IMHKA, PEHICHUE YKCIIEPUMEHTAIbHBIX 3a]1a4 110 TeMe «BakHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKarouled cpeabl (MpeaenbHas I0MyCTUMAs
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3lloB MAaTEPUATOB (CTEKIJIO, CIUIABbl METAIIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeaMeTHBIX CBsS3ed IPU W3YYEHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJIS OTJEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusnka: maTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHU],
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUW 3apsji, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEIIUMYUHBI, €AMHUIBI U3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunHTe3, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa30oBaHus JOCTUralTCs B X0J€ OOYy4YEeHHs XMMUU B €IMHCTBE Y4YeOHOW U
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIM3ALMHN 00 y4arOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuMoTHYECKOTr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOM HMHpOpMaIueil o
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OPEJICTaBICHNUs O COLMAIbHBIX HOpPMax M IpaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIIENOBATENbCKOM, TBOPUECKOM M JAPYrHX  BHJAX
JeSITebHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOHM MEATEIbHOCTH NpHU
BBINIOJJHEHUM Y4E€OHBIX, [O3HABATENbHBIX 3a/1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOLIM B IIpoLecce OTOW Y4eOHOH JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTABICHUSI O BELIECTBE U XMMHYECKOW pPEaKIMH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HayYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS MPUPOJbI, B3aUMOCBSI3SX YEJIIOBEKAa C
OPUPOJHON CPeNloil, O pOJIM XMMHHU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA ITOJYYEHUE HOBBIX 3HAaHHUU IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIIbCKOM KYJIbTYphl, B TOM YHCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C y4yeOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATypOH, JIOCTYITHBIMH TEXHHYECKHUMH CpPEACTBaMU  HMH(OPMAIIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCT K  camMo0Opa3oBaHUIO, TMPOEKTHOW W  HCCIEIOBATENbCKON
JEATENBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KU3HHW, OCO3HAHWE TOCIEACTBUUA W
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS ATKOTOJIs, HAPKOTHUKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAY W PE3ylbTaramM TPYAOBOW NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAaHHUE [IEHHOCTU 3I0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAOIIHX 3I0POBBIO U )KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble TIPH M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXAIOLIEH MPUPOHON Cpeao, 1l TOBBILLIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJEeM M IMyTel WX pPEmIeHUs MOCPEACTBOM METOIO0B XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHUsI  OOIlEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ATHUX NPEIMETOB (HOPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHpA, U YHUBEPCAJIbHbIC y4cOHbBIC NEHCTBUSA (TIO3HABATEIbHbBIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEJIBHOMY IIJITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIEe 1elcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATH WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMMOCBS3b C JIPYTMMHU TOHSATHSMHM), HCIOJIH30BATh
TOHSITHS JIJIs1 OOBSICHEHUS! OTJENIbHBIX (PAKTOB M SBJICHUMN, BEIOUPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
YCTaHABJIMBATh TMPUIMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pACCYXKICHUs (MHAYKTHUBHBIC, JA€YKTUBHbBIE, [10 aHAJIOTHUHN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TPOILECCE TMO3HAHWUSA TOHITHS (NIPEAMETHBIC U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMHUYECKUH 3HAK (CMMBOJ DJEMEHTa), XUMHU4Yeckas ¢opMyna U YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TPEICTABICHUN BBISBIAThL M XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYae€MBIX O0OBEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIU,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI it (OPMUPOBAHUS THUIOTE3BI 10
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHWU3allMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, yMEHuEe HaOJIoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYITHPOBATH 000OIIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3ITUYHBIX BUIOB U ()OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4dHO-TIONyJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbBIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE TMPUMEHATHh Pa3IMUHbIE METObI W 3alpOChl MPHU TMOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BaHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATH ONTUMAIBHYIO (OPMY MpEACTaBICHUS UHPOPMALIUUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JEATENBHOCTH UH(DOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CymecTBy  oOCyXmaemMoi  TeMbl, (OPMYIHpPOBATH CBOU  MPEIJIOKECHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
J1a60paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TNPU  PEUICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIbHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  aJITOPUTM  JIEUCTBUK IIPA  BBINOJHEHUU 33JaHAM C Y4ETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeamMeTHBIX pPeE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



JNeucTBUM, crnenuduyeckre g NpeaMeTHON obnacthu  «XUMHUS», BHUJBI
NEATEIbHOCTH IO  TMOJYYEHHI0 HOBOIO 3HAHUSA, €ro  UWHTEpIpEeTaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS W HEIMOJSpPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpolLIeHTHAs! KOHLIEHTPAIUs) B PpaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJNB30BAaTh XHWMUYECKYIO CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsaTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbicia Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUS, 3aKOHA ABOTraJpo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuognyeckas cucremMa XuMHYeckux djaemertoB J[. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOlIee YUCIO AJIEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XMMHUYECKHE 3JIEMEHTbI, HEOPraHUYECKUE BEUIECTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOrO »dJIeMeHTa 1o ¢dopmyie
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — JJISI M3Y4YEHUSI CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYJOBAaHHEM, a TaKXKe IpaBuUjaM oOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpOJa), INPUTOTOBICHUIO
pPacTBOPOB C OMPEAECIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOI'O BEUIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OSKCHEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilusi, XUMUYECKasi CBsI3b, TEIUIOBOM 3(dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMbIC PEaKIUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHHE U  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTHUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JJIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUSAX, 3apsii MOHA M0 XUMUYECKON (opMmyie, XxapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
Tabnuunyo Gopmy llepuoandeckoil CUCTEMbl XUMHUECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tadnuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMHU  CTPOCHHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEePUOJIOB U TJIABHBIX MOATPYI C Y4ETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBY YYACTBYIOIIUX B pEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OOMHME M CHCIU(DHUECKHE XUMHYECCKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEPKAAS OIKHCAHUE
pUMEpaMU MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA MOHHOTO



oOMEHa, YpaBHCHHS pEaKIMid, TOJITBEPXKIAOIINX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHCca dTUX PEaKIIHiA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PacCTBOPE, IMTPOBOJAUTH PAcUEThI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXe INpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O U COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdar-, TUAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MPUYUHHO-CJICICTBECHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAYYHBbIE METObl IIO3HAHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KosnuectBo yacos
Ne HaumenoBanue pa3iesioB u JyieKTpoHHbBIE (HU(POBHIE) JonmosHuTtebHast
KoHnTpoibHbIe
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl uHopmanus
padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
Xumusi — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 bubmuorexa [IOK
' MPAKTUYECKOU 1€ TETbHOCTH https://m.edsoo.ru/7f41837c¢
YeJIoBeKa
BemecTBa u xuMHueckue bubnmuorexa [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazueny 20

Pasnean 2. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux jiemeHToB JI. U. MengeneeBa. CTpoenne aToMOB.

Xumuueckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHTE/IbHbIE pPe€aKIuu

[Iepuonnueckuii 3aK0H U
21 [lepuoauueckas cuctema 7

XUMHUYeCKuX djemenToB 1. .
MenneneeBa. CTpoeHue aTroma

bu6nunorexa LIOK
https://m.edsoo.ru/7f41837c¢

XuUMHUeCcKas CBA3b.
2.2 OKUCIATEIILHO- 8 1

BOCCTAaHOBUTCIIBHBIC PCAKIINN

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837c¢

Hroro no pazgeny 15

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c

Paznen 3. BaxkHelune npeacTaBuTe/ I HEOPraHNYeCKUX BellecTB

3.1 Boznyx. Kucnopon. I[Tonsitue 6

bu6nunoreka LIOK



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

00 okcugax https://m.edso0.ru/7f41837¢c
3.9 Bonopoa. Ilonstue o 3 bu6nunorexa LIOK
' KHCJIOTaX U COJIIX https://m.edso0.ru/7f41837c
33 Boga. PactBopsl. [lonsitue 06 5 bu6mmoreka [IOK
' OCHOBAaHUAX https://m.edso00.ru/7f41837c
3.4 OCHOBHBIC KJIaCChHI 1 bubmuoreka [IOK
' HEOPraHUYECKUX COETUHEHUM https://m.eds00.ru/7f41837¢c
Hroro no pazneny 30
PesepBHOE Bpemst 3 Bubmorexa ITOK
P P https://m.edso0.ru/7f41837¢c
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoanuyecrBo yacos DJIEKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Paznea 1. HemeTanibl 1 UX coelMHEHUS
11 OO01mast XxapaKTepUCTHKA XUMUICCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapaKTepuCTHKa XUMUYECKUX
1.2 anemeHTOB VIA-Tpymmsl. Cepa u eé 6 bubmmorexa [IOK
' PYHIIBL. T€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO1m1ast XapaKTepUCTHKA XUMHUYECKUX
1.3 anemeHToB VA-rpynmsl. A30T, pochop u ux 7 1 buommorera LOK
' PyHIBL ’ P https://m.edso00.ru/7f41a636
COEJIMHEHUS
OOm1ast XxapaKTepPUCTHKA XUMHUIECKUX
1.4 sneMeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmorexa [OK
' . PYHIIRL p https://m.edsoo.ru/7f41a636
KPEMHUH U UX COeIMHEHHS
Hroro no pazueny 25
Pa3neua 2. BemecTBo 1 XMUMHYeCKHe PeaKIIuH
21 [ToBTOpeHue u yriayOneHne 3HAHMIA 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edso0.ru/7f41a636
99 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
53 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro mo paznemny 17



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

Paznen 3. MeTa/iibl M HX COeJUHEHUSA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

8 KUIIACC
Kon .
HpoBepseMOro IIpoBepsiembie NpeIMeTHbIe Pe3y.bTaThl 0CBOEHHsI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust
pe3yJibTarTa
1 ITo Teme: «IlepBoHaYanbHBIE XUMUYECKUE TOHATHSD)
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IMOHSATUMH: aTOM, MOJIEKYJa,
XVUMHUYECKHH 3JIEMEHT, IPOCTOE BEILECTBO, CIOKHOE BEILECTBO, CMECH
(omHOpOIHAS U HEOAHOPOHAs ), BaJIEHTHOCTh, OTHOCUTEJIbHASI ATOMHAS U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHas Macca,
1.1 MaccoBas 10151 XUMHUYECKOTO JIEMEHTa B COCTMHEHUH, MOJIIPHBIA 00BEM,
XUMHYECKasl peakuus, Kiaccu(uKalus peakluuil: peakluud COeIHMHEHUS,
peakuuu pa3joKeHUs, PeaKklMu 3aMelIeHHs, peaKklMu OOMeHa, 3K30- U
SHJIOTEPMHUYECKUE pEaKIMM, TEIIoBOM 3¢p(deKkT peakuuu, pacTBop,
MaccoBasi 10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAI[Hs) B paCTBOPE
19 WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX HOH}IT\{/II\/'I u
IIPUMEHSATH 3TU NOHATHUS IIPU ONKUCAHHUM BEIIECTB U MX IIPEBPAICHUI
13 HCHIONB30BATh  XMMMYECKYIO CHMBOJNMKY Ul COCTABIICHHS bopmyn
BEILIECTB U YPABHEHUN XUMHUECKUX pEeaKUi
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs] MAcChl BEIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOTaapo
1.5 OIpeieNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
16 KIaccu(UIUpOBaTh XWMHUYECKHE peakuuu (10 YHUCIy H  COCTaBy
YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TETIOBOMY P EKTY)
1.7 BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB
18 BBIUMCIISITH MAacCOBYIO JONI0 XHUMHYECKOro »3JjeMeHTa 1o ¢dopMyme
COEJIMHEHUS,
1.9 BBIYHCIIITh MACCOBYIO JIOJIO BEIIECTBA B pACTBOPE
110 NPUMEHATh E€CTECTBEHHOHAYYHbIE METOJbl TO3HAaHUS — HaOJroAeHue,
U3MEpEeHue, MOJICIMPOBAaHNE, IKCIIEPUMEHT (peaIbHbII U MBICIICHHBII)
2 Ilo Teme: «BaxHeume npecTaBUTEIN HEOPraHUYECKUX BEIIECTB)
21 PacCKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKHX ITOHSATHUN: OKCHUJI, KHUCIOTA,
OCHOBaHUE, COJIb
29 ONpeNeNsATh NPUHAMICKHOCTh BEUIECTB K ONPEACIEHHOMY KJaccy
' COEIMHEHHUH 0 popMysiaMm
2.3 KJ1acCU(UIUPOBAaTh HEOPTaHUYECKUE BEIIECTBA
XapaKkTepu3oBaTh (ONMUCHIBaTh) OOILIME XUMHMYECKHE CBOMCTBA BEIIECTB
24 Pa3IMYHBIX KJIACCOB, MOATBEPKAAs ONMMCAHUE PUMEPAMH MOJIEKYISPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUI
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOTO
2.5 COCTaBa, BO3MOXHOCTU NPOTEKaHUS XHWMHMUECKUX IPEBpallCeHUil B
Pa3IMYHBIX YCIOBHSIX
2.6 cleAoBaTh  IpaBWJaM  MOJIb30BAHHUS  XMMHUYECKOW TMOCYyIOH U




7a00paTOpHBIM 000pY/IOBaHMEM, a TaKKe TIpaBWiaM OOpalleHus ¢
BEUIECTBAMM B COOTBETCTBHMM C HWHCTPYKUUSMU IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHMYECKUX OINBITOB M0 TOJIYYEHUIO U COOHMPAHHUIO
ra3oo0pa3HbBIX BEIIECTB (BOAOPOAA M KHCJIOPOAA), HPUTOTOBICHHIO
pacTBOpPOB C ONPENEIEHHON MAacCOBOM J0JEH PaCTBOPEHHOIO BEILECTBA,
IUIAHUPOBaTb M MPOBOAUTH  XMMHMUYECKHE  DKCHEPUMEHTHI  IIO
pacro3HaBaHUIO PACTBOPOB LIENOYEH M KUCIOT C IOMOLIbIO HHANKATOPOB
(;maxmyc, heHondranenH, METUIOPAHXK U IPYTHC)

2.7

IMPOBOAUTD pacqéTm 10 YpaBHCHUIO XUMHUYECKOMN pCaKkuu

Ilo Teme: «llepmonmueckuin 3axkoH u Ilepmoaunueckas cucrema
xumuueckux dsaemeHtoB JI. M. MenneneeBa. CtpoeHue aTtomos.
Xumunyeckas cBsA3b. OKUCINUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

pacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKHX IIOHATHI: SOpO aroma,
DJIEKTPOHHBI CJIOH aroma, aToMHas OpOHWTa b, pPagUyC aTroMma,
XUMUYECKass CBA3b, MOJSIpHAs M HENOJSApHAas KOBAJIIEHTHAs CBA3b,
AIEKTPOOTPULIATEIBHOCTh, HOHHAsI CBSI3b, MOH, KaTUOH, AHWOH, CTEIICHb
OKHCIICHUS

3.2

KJ'IaCCI/I(i)I/IIII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

ONKCHIBATh W XapaKTepu3oBaTh TaOimuHyro ¢opmy Ileproamueckoii
CHUCTEeMBl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh TIOHATUS <«TJIABHAS
noarpymnma (Arpynmna)» u «mobounas noarpymnmna (brpynma)y, «Mansie» u
«0O0JIBIIINEY TIEPUOTBI

3.4

packpeiBaTh cmbica  [lepuonnueckoro 3akona J[.M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT UX noJioxkeHus B [lepuonnueckoii cucreme

3.5

COOTHOCHUTH 0003HaYCHHUS, KOTOpbIE HUMEIOTCSI B Ta0IHUIIE
«Ilepuoamyeckas cucrema xuMuueckux aiementoB [[.M. MenneneeBa» ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB M 3apsiyi sjapa, OOIIee YHUCIO DJIEKTPOHOB H
pacrpeielieHle UX MO0 JIEKTPOHHBIM CIIOSIM)

3.6

onpeaAcIsITb CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

3.7

ONpeNeNsiTh BHJA XUMHUYECKOM CBs3M (KOBajJeHTHasT M MOHHAas) B
HEOPraHUYECKUX COCIUHEHUAX

9 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOCHUS OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHUs

1

ITo Teme: «BemecTBo U XUMUYECKasi PEAKIUs)

1.1

pPacCKpbIBaTb CMBICJI OCHOBHBIX XWUMHWYCCKUX MOHATHH: pacTBop,
QJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAs JIUCCOIUAIINS,
peakuuu HOHHOTO OOMEHa, Karajau3aTop, XHUMHYECKOe paBHOBECHE,
oOpaTuMbIe u HeoOpaTUMbIe peakiuu,
OKHCJIINTCIbHOBOCCTAHOBUTCIIbHBIC pcakuunu, OKHUCJINTCIIb,
BOCCTAHOBHTEJIb, OKHCIICHHE ¥  BOCCTAaHOBJICHWE,  aJUIOTPOIHS,
aM(pOTEepHOCTb, XUMHAYECKAsT CBA3b (koBaneHTHas, HOHHAas,




MeTaJuln4yecKas), KpUCTaJUIMYecKass peliérka, CIUIaBbl, CKOPOCTb
XUMUYECKON pEAKLUU

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3L OCHOBHBIX XHMHUYCCKHUX MOHATHH U
IMPUMCHATH OTU MMOHATHSA IMPU OMMMCAHUHN BCIICCTB U UX HpCBpaHICHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS DJICKTPOJUTHUECKOM JUCCOLMALMM  KHCJIIOT,
LIEJIOYEH M COJIEH, IIOJHBIE M COKpPAIEHHBIE YPAaBHEHUs pPEaKkLUU
HMOHHOTO 0OMeHa

1.4

pPacKpbIBaTb CYIIHOCTH OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ
MMOCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O 0ajaHca 3THX peaxunﬁ

1.5

IIPOBOJIUTH PACYETHI II0 YPABHEHUIO XUMHUYECKOM peakIuu

ITo Temam: «HemeTamnel M UX coegUHEHUSI» U «MeTalipl U UX
COEIUHEHU

2.1

XapaKTepU30BaTh (OMHUCHIBATh) OOMIME U CHEIUPUUECKHE XUMUYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPKIAs ONUCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUHI

2.2

COCTABJISITh YpPaBHEHMsI PEaKIMi, IMOATBEP)KIAIOIINX CYIIECTBOBAHUE
T€HETUYECKOM CBS3M MEX/Y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT WX CTPOEHUA,
BO3MOXHOCTH IPOTEKAaHUsI XUMHUUYECKUX IIPEBPALICHUN B Pa3JIMYHBIX
YCIIOBHSIX

24

cleoBaTh  TMpaBUiaM  TOJMB30BaHUS  XHUMHUYECKOH  TIOCylIod U
mabopaTOpHBIM O0OpPY/AOBaHHEM, a TaKKe NpaBWIaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMHU TIO BBITOJTHEHHUIO
na60paT0pHHx XUMHYECKUX OIIBITOB IIO IMOJYYCHHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIIEKUCIIOTO ra3a)

2.5

HpOBOZ[I/ITI) peaKHI/II/I, HOI[TBep)KI[aIOHII/Ie KaHGCTBeHHBIﬁ COCTaB
pa3IMYHBIX BEIIECTB: PAclO3HABATh OMBITHBIM MyTEM XJIOPUI-, OpOMU]I,
nonaua, kapbonar, Qocdar, cwimmkar, cyabdar, THIPOKCHUIUOHBI,
KaTUOHBl aMMOHHS, MOHBI M3yYEHHBIX METAIJIOB, MPHUCYTCTBYIOIIUE B
BOIHBIX paCTBOan HCOpFaHI/I‘-IGCKI/IX BCIICCTB

ITo Teme: «XHUMHUs U OKpYXKarollasi cpeaa»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHueckux noHstui: IIJIK BemecTsa;
KOPpO3Usl METAJIJIOB

3.2

MIPUMECHSITh OCHOBHBIE OTIEPAIIUN MBICITUTEILHOM IeITeIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0000IIeHHEe, CHCTEeMATHU3allhi0, BBIIBICHHE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — ISl M3yYCHHsI CBOWMCTB BEIIECTB U
XUMHUYECKUX pEaKlWi; eCTeCTBEHHOHAYYHbIE METOJbl MO3HAHUS —
HaAOJIIO/IeHUE, U3MEPEHUE, MOJICITMPOBAHHUE, YKCIIEPUMEHT (peaabHBId U
MBICIIEHHBIN )




8 KUIIACC

HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

Kon

IIpoBepsieMbIH 3J1€MEHT COACPKAHUSA

1

HepBOHaanBHBIG XUMHNYCCKUC ITOHATHUSA

11

HpenMeT XUMUH. POlIb XUMUH B ’KU3HHU YeJIOBEKa. XHMHUSI B CUCTEME HayK. Tena
H BemecTBa. OU3NMUSCKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHC BCIIICCTB

1.2

[lonsiTue o Meronax mo3HaHusi B XuMuu. YucTeie BemecTBa U cMecu. CriocoObl
pas3feneHus cMecen

1.3

ATOMBI M MOJIEKYNIBl. XHUMHMYECKHE 3leMeHThl. CHMBOJIBI XUMHYECKUX
251eMeHTOB. [IpocThie 1 C10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

14

Xumuuaeckass GopMmyna. BajaeHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAs
MoJIeKyJsipHasi Macca. MaccoBasi 10Jis XUMHYECKOT0 3JIEMEHTa B COeIMHEHUU

1.5

KomnuectBo BemectBa. Mosib. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHCNIa CTPYKTYPHBIX €IWHUI] BemlecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCIUHCHUHU

1.6

dusnueckue ¥ XUMHUYECKHE SIBICHMA. XUMHMUYECKas peakuus U €€ IPU3HAKH.
3aKOH COXpaHEHMs MacChl BeIleCcTB. XUMHUUecKue ypaBHeHus. Knaccudpukamus
XMMHUYECKHUX peakluil (COeMHEHNs, pa3IoKeHUs, 3aMelleHHs, OOMEHa)

1.7

XUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IOCYIOW, C MpaBUIIAMHU
paboTel B Jaboparopur W nOpuéMamMu oOpamieHus ¢ JabopaTOpHBIM
o0OpyIOBaHHEM, H3yYCHHE M OINHUCAaHHWE (PU3MYECKUX CBOICTB 00pa3loB
HEOpPraHMYECKUX BEIIECTB, HaOMoAeHne Pu3ndecKkux (IUIaBlIeHUE BOCKA, TastHHE
Jbla, pacTHpaHUE caxapa B CTYIKE, KWIEHUE W KOHJICHCALUsS BOMABI) H
XUMHYECKHX  (TOpeHHe  CBeYM, [POKAJMBaHWE  MEJHOW  MPOBOJIOKH,
B3aUMOJICHCTBHE Meja C KHUCJIOTOM) SBJICHUM, HAOJIOACHHUE M OIMCAaHHE
OpPU3HAKOB  MPOTEKaHUs  XUMHUYECKMX  peakuuid  (pas3lokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapusi, pa3jokKeHue THAPOKCHIA
meau(ll) mpu HarpeBanuu, B3aMMOAEHCTBHE *Kele3a ¢ pactBopoM coau Meau(ll),
U3y4eHHE CIIOCOO0B pa3zefieHus cMecel (¢ MOoMOIIbI0 MarHuTa, (puiabTpoBaHue,
BbIMIApMBAHUE,  JUCTWUIALMA,  Xpomarorpadus), TpPOBEICHHE  OYHUCTKU
NOBApEHHOM coyM, HAOJIOZACHNWE W ONHCAaHHWE PE3yIbTATOB IPOBENEHUS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHUS MAacChl, CO3[aHUE MoJeNieil MOJeKyl
(1apocTep;KHEBbIX)

Baxwneiime NMpEACTABUTCIIN HCOPTAaHNUYCCKUX BCUICCTB

2.1

Boznyx — cmech razoB. CocraB Bozayxa. Kuciopong — 3/leMEHT U NIpocToe
BenecTBo. HaxoxkneHue Kuciopoga B mOpupoie, (QU3NYECKHe U XUMHUECKHE
cBoiictBa (peakmuu ropeHus). Oxcunel. [lpumenenue kucimopoma. CrocoOsr
MOJydeHUs] KHCIopoAa B JabopaTopud W MNpoMbluieHHOCTH. KpyroBopot
Kuciopoaa B npupoae. O30H — amoTponHasi MOAU(UKALIKS KUCIOpOIa

2.2

TemnoBoit 3 heKT XUMUIECKON peaKIiK, TEePMOXUMUYECKUE YPABHEHUS, SK30- U
SHAOTEPMHUYECKHE peaKkUu. TOIIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/yXa,
yCHJIEHUE MTApHUKOBOTO 3(pekTa, pa3pylieHue 030HOBOTO CI0s

2.3

Bomopon — snmemeHT M mpoctoe BemiecTBO. HaxokaeHue BoIOpozna B IPUPOIE,
(u3nyeckue 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOcO0bI omyyeHus. Kucinorsr
U COJTU




2.4

MossipHblii 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM

2.5

®usnyeckue cBoWcTBa BOJbl. Bojma kak pactBopurtenb. PactBopbl. HackieHHbIe
U HEHACBIIICHHbIE PAcTBOpBL. PacTBOpUMOCTE BewieCcTB B BoAE. MaccoBas 10
BEIIECTBA B pacTBOpe. XMMHUUECKHE cBOKCTBA Bobl. OcHOBaHus. Poib pacTBOpoB
B IPUPOJAE U B XKU3HU yenoBeka. KpyroBopor Boabl B mpupone. 3arps3HeHUE
IpUPOJHBIX BoJ. OXpaHa M 0YMCTKA MPUPOJHBIX BOA

2.6

Knaccudukauus Heopranmueckux coenuHeHuid. Oxcuapl.  Kiaccuduxanms
OKCHJIOB:  cosieoOpasyromiye  (OCHOBHBIC, KHCIOTHBIE, aMm(doTepHBIE) W
HecoseoOpasyroue. Homenknarypa oxcujaoB. Pusnyeckue U XHUMHYECKHE
cBolcTBa OKCUAOB. [loiryueHne okcuaoB

2.7

OcnoBanust. Knaccudukaius ocHOBaHUMN: MIENOYM U HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBaHuii. PU3MYECKME W XMMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tomyyenue ocHOBaHMI

2.8

Kucnotel. Knaccudukarmus kucnor. Homenkmarypa kucinor. Du3MdecKkue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Pan axtuBHoct MetauioB H.H. Bbekerosa.
[lonyyenue kucior

2.9

Comu. Homenknatypa comneil. ®PU3MYECKHE U XHUMHUYECKHUE CBOWCTBA COJICH.
[lonyyenue cosent

2.10

I'enernueckas cBSI3b MCKIAY KilaCCaMM HECOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUI IKCIIEPUMEHT: KaUECTBEHHOE ONPEACIICHUE CONEPKaHUs KUCIOpOaa
B BO3JyXe, IIOJlydYeHHe, COOMpaHHe, pPACIO3HAaBaHME U M3Y4YEHUE CBOMCTB
KHCJIOpOJia, HaOMIOIEHUE B3aUMOJICHCTBUS BEILLIECTB C KUCIOPOJOM U YCIOBUS
BO3HUKHOBEHUS U MPEKpalleHus TopeHus (Moxkapa), 03HaKOMJICHHE ¢ 00pa3laMu
OKCHJIOB M ONKMCAaHUE HMX CBOWCTB, IOJydeHHE, COOMpAHHUE, paclo3HaBaHHE U
U3y4eHHE CBOWCTB BOAOPOAA (FOpEeHHE), B3aUMOJEHCTBHE BOJOPOJA C OKCHUAOM
meau(ll) (BO3MOKHO HCIIONB30BAHKUE BUICOMATEPHUATIOB), HAOIIOEHUE 00pa3IoB
BEIIECTB KOJIMYECTBOM | MOJb, HCCIEJOBaHUE OCOOEHHOCTEH pacTBOpEHUs
BEUIECTB C pa3jIMYHOM pacTBOPUMOCTHIO, IPUTOTOBJIEHUE PAaCTBOPOB C
olpesieIEHHOW MacCcOBOM J1oJiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBUE
BOJBl C MeTaJulaMH (HaTpueM M KajibliueM) (BO3MOXHO HCIIOJIb30BaHUE
BU/IEOMATEPHAJIOB), ONpEJENICHHE PACTBOPOB KHCIOT M IIEJIOYEH C IMOMOIIBIO
MHJAMKATOPOB, MCCIEJOBAHUE OOpPA30B HEOPraHWYECKUX BELIECTB PA3IUYHBIX
KJIacCOB, HaOJIIOJICHNE M3MEHEHHs OKPAaCKU MHJMKATOPOB B PACTBOpPAX KHUCIOT U
miesoueld, u3ydeHue B3aumojeicTBus okcuna meau(ll) ¢ pactBopom cepHoit
KUCJIOTBI, KHCIOT C MeTalllaMHM, peakUuid HeWTpaau3aluy, IOoJIydyeHHue
HEPAaCTBOPUMBIX OCHOBAHUI, BBITECHEHUE OJIHOTO MeTajljla APYruM U3 pacTBOpa
COJIM, pEIICHHE DJKCIEPUMEHTAIbHBIX 3aJad o TeMe «BakHeimme Kiaccsl
HEOPraHMYECKHUX COEIUHEHHID»

[Tepuonuueckuii 3akoH u I[leprnoandeckas cuctemMa XMMU4YeCKUX 3emMeHToB J1.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTENHHO-
BOCCTAHOBUTEJIbHBIC PEAKITIH

3.1

[epBbie MONMBITKH KIacCU(UKAUN XUMAYECKHUX 31eMeHTOB. [loHATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IEJOYHbIE U MIEJTOYHO3EMEJIbHbIE METasllbl, IaJIOreHBbl,
UHEPTHBIE Ta3bl). ODJEMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHIBI H
THJIPOKCUBI

3.2

Ilepnonnueckuit 3akoH. Ileproauyeckas cucremMa XUMHUYECKUX 3ieMeHTOB [.M.
MenneneeBa. Koporkonepuoanas u jmuaHONIepruoaHas Gopmel [leproanueckoi
cucrteMbl xumuueckux dieMeHToB JI.M. Menneneesa. Ilepuoasl u rpymimsl.
@U3NYECKU CMBICI MOPSJKOBOTO HOMEpa, HOMEpPOB MEpHOJA U TPYIIIBI




QJICMCHTA

3.3

Crpoenne aromoB. CocraB atoMmHbIX siaep. M3otombl. Dnexktponsl. CtpoeHue
JJIEKTPOHHBIX ~ 000JI0YeK aTOMOB IMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Iepnonnueckoit cucremel .M. MenneneeBa. XapakTepUCTUKA XHMHUYECKOTO
3JIEMEHTA 110 €ro NojaokeHuro B Ilepuoanyeckoii cucreme /[.M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI paJuyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIJIMYECKUX CBOMCTB IO IPYIIAM U IepuoaaM. 3HaueHue
[Tepuoanueckoro 3akoHa u IlepuoAMYECKON CHCTEMBI XUMHYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKH U nipakTuku. J[.MI. MeHneneeB — yu€Hblil U rpakJlaHiH

3.5

Xumnueckass cBsi3b. KoBasieHTHass (monsipHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBA3b

3.6

Crenenp okwuciacHHS. OKHCIUTEIHLHOBOCCTAHOBUTEIIHHEIC pcaknuuu. Hpoueccm
OKHCJICHMS M BOCCTaHOBJICHUA. OKHCINUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUECKUH OKCHEPUMEHT: H3y4yeHHE OOpa3loB BEMIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJEHCTBHE THMAPOKCUAA LHUHKA C PACTBOPAMM KHCIOT U
LIeJI0YEH, TPOBEIECHHUE OIBITOB, HWIUIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakIii (TopeHue, peakiuu pa3aoxKeH!s, COeAMHEHUs])

9 KUIIACC

Kon

HpOBepHeMLIﬁ JIEMECHT COACPKAHUS

1

BemecTBo 1 XuMHUecKkas peaKkus. HOBTOpCHI/IC

11

1.2

Ilepnonnueckuit 3akoH. Ilepuoauueckas cucrema XMMU4eCKUX ieMeHToB J[. 1.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMUYECKUX JJEMEHTOB IME€PBbIX TPEX TMEpPUOAOB, Kajusl, KaJIbLUsI W HUX
COCJIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »dJeMeHTOB B llepuonnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

CtpoeHue BemiecTBa: BHUAbl XUMHYECKOW CBSI3M. THMBI KPHUCTAJUIMYECKHUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U
BHJIa XUMHYECKOW cBs3u. Kiaccudpukanus W HOMEHKIATypa HEOPTraHWYECKHX
BEIIECTB (MEXAYHApOJHAas W TpPUBUAIbHAs). XUMUYECKUE CBOMICTBA BEIIECTB,
OTHOCSIIUXCA K Pa3JIMYHbIM KJIacCaM HEOPTraHMYECKUX COEAUHEHHM, T€HETUYECKas
CBSI3b HEOPTraHUYECKHUX BEILIECTB

1.3

Krnaccuduxanms XuMHYECKUX peakIyii M0 pa3IndHbIM NpU3HaKaM (10 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B pEaKkIMH BEUIECTB, MO TemioBoMy 3ddekry, mo
M3MCHEHUIO CTETEHEW OKUCIICHHS XMMHYECKHX JJIEMEHTOB, 10 OOpPaTUMOCTH, IO
y4acTUIO KaTajau3aTropa). JK30- U SHAOTEPMUUYECKUE PEaKIUU, TEPMOXUMHUUYECKHE
ypaBHeHUs1. [IoHsTHE 0 CKOPOCTH XMMUYECKOH PEaKIHH

1.4

[lonsiTne 06 0OpaTUMBIX M HEOOpPATUMBIX XMMHYECKHX peakiusx. [lonarue o
TOMOTE€HHBIX M TETepPOreHHbIX peaknusax. [IoHATHEe O XMMHYECKOM paBHOBECHH.
@akTopbl, BIUAIOINIME HAa CKOPOCTb XHUMHUYECKOM peakuud U TOJO0XKEHUE
XMMHYECKOTO PaBHOBECHS

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEILHEIE peakuunu, 3H€KTpOHHBIﬁ OaJraHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHOM peaxium. CocraBnenue ypaBHEHUH
OKHCJINTCIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ C HUCIIOJIBb30BaHUEM METOAda
3JICKTPOHHOTO OanaHca

1.6

TeOpI/IH BHCKTPOHHTHQCCKOﬁ JAUCCOIMallu. 3J'IeI(TpOJ'II/ITBI U HECOJICKTPOJIUTHI.




Katnonsl, aHnonsl. MexaHu3M aMccoOLManuu BEIIECTB C pa3IMYHBIMU BHIAMU
xuMmudeckor cBsizu. CreneHb aucconwanui. CUIBHBIE W CIa0BIe 3JIEKTPOJIHUTHL.
Peakuum noHHOro oOMeHa. YClOBHMsS NPOTEKaHUS peakUui HOHHOro oOMeHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIE YpaBHEHMs peakuuid. CBOHCTBAa KHCIIOT,
OCHOBAHHUH U COJIEH B CBETE MPEJCTABICHUH 00 NEKTPOIUTUUECKON TUCCOLUAIINH.
KauectBeHHbIe peakiiuu Ha MOHBL. [IoHATHE O rUApPOIM3E Cosei

1.7

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISAMH KPHUCTAJUTMYECKUX
pEmIETOK HEOPraHMYECKHUX BEIIEeCTB — METalIoB M HEMEeTayuloB (rpadura u
anMasa), CIOKHBIX BEHIECTB (XJOpHWAa HATpHsl); HCCIEAOBaHUWE 3aBHCHMOCTH
CKOPOCTH XHMHUYECKOM peaklUWd OT BO3JIEUCTBUS Ppa3IMYHBIX (PAKTOPOB;
UCCIIeIOBaHUE AJIEKTPOMPOBOJAHOCTH PACTBOPOB BEIECTB, MPOIIECCA JUCCOLUAIIUU
KHCIIOT, INEJIOYe | cojied (BO3MOXKHO UCIOJB30BAaHUE BHICOMATECPHAIIOB);
MIPOBEJICHUE OMBITOB, WITIOCTPUPYIOIMIUX MPU3HAKU MPOTEKAHUS PEAKIH HMOHHOTO
oOmeHa (oOpa3oBaHHME OCajaKa, BBIACICHHE Taza, 0Opa30BaHHE BOJbI); OIBITOB,
I/IJIJIIOCTpI/IpyIOH_II/IX HpI/IMepLI OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ
(ropeHure, peakiuu Pa3IoKCHHs, COSAMHCHHUS); paclo3HaBaHUEC HEOPTaHHYCCKUX
BCIICCTB C IIOMOIIBHO KAa4CCTBCHHBIX peaKuHﬁ Ha HMOHBI; pemeHI/Ie
AKCIIEPUMEHTAIBHBIX 3a71a4

HemeTamisl 1 UX COeIMHEHUS

2.1

OO6miass  xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3UUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — IaJIOT€HOB. XUMHUYECKHE CBOICTBA Ha MpUMepe XJopa (B3auMoIeHCTBUE
C MeTaJUlaMH, HeMeTajslaMu, Iueiodamu). XiopoBogopoa. ComnsHas KHUCIIOTa,
XMMHYECKHE CBOWCTBA, MOJydeHUE, MNOpuMeHeHue. [lelicTBue xiopa U
XJIOPOBOJIOPOJa Ha OpraHU3M 4eJIOBeKa. BaskHele XJI0pHUIbl U UX HAXOXKICHUE B
pupoJie

2.2

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynnbl. OcCoOE€HHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3MYECKHE CBOWMCTBA
MPOCTHIX BEILECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOIUPUKALIMHY KUCIOPOAA
u cepbl. Xummuueckue cBoiicTBa cepbl. CepoBOmOpOi, CTpoeHue, (pusnueckue u
XUMHYecKHe cBOMCTBAa. OKCUABI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, pU3n4yecKre U XMMHUUYECKHUEe CBOICTBA (001Me KaK MpeICTaBUTENs
KJlacca KUCJIOT W crenuduyueckue). XUMUYECKHE PEaKlMu, JeKallue B OCHOBE
MIPOMBIIIIEHHOTO crocoba mosydyeHusi cepHoil kucinothl. llpumenenme. Comu
CepHOM KHUCJIOTHI, KaUeCTBEHHAs peakiys Ha cyib(ar-uon. Haxoxxaenue cepsl u eé
COCIMHEHUN B Ipupoje. XHMHUYECKOE 3arpsA3HCHUE OKPYKAIOIIEH CpeJbl
COCIMHEHUSIMH Cepbl (KHCIOTHBIC MOXAW, 3arpsA3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €T0 MPEI0TBPAICHUS

2.3

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHBIC CTEIICHW OKHCICHHUS. A30T, pacIpOCTPaHEHUE B TPHUPOJE,
¢usnueckue u XuMU4Ieckre cBoiicTea. KpyroBopot a3ora B npupoje. AMMHAK, €ro
¢bu3nvecKkne 1 XMMUYECKHE CBOICTBA, MoiTydeHne u npuMeHenne. Conn aMMOHHS,
ux (U3NYECKUEe U XMMHUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THas KHCJIOTa, €€ MoJydeHHe, (PU3MUECKUe W XUMHUYECKHE
cBOiicTBa (OOmME Kak WPEACTaBUTENs Kilacca KUCIOT W crnenuduueckue).
Hcnonb30BaHue HUTPATOB M COJCH aMMOHHST B KayecTBE MHHEPAIbHBIX
ynoOpeHnidi. XMMUYECKOe 3arps3HEHNE OKPYKAIOLIEH Cpe/lbl COSAMHEHUSIMH a30Ta
(KMCIIOTHBIE JIOXK[TH, 3arpSI3HEHUE BO3IyXa, TOYBBI U BOJOEMOB)

2.4

®ocdop, amtorponHsle Mogudukanuu docdopa, GuU3NUeCKHe U XUMHUUECKUE




coiictBa. Okcua pochopa(V) u dpochopnas kuciaora, Gpu3nYecKue U XUMUUECKHE
cBOMcTBa, monydeHue. Mcmonb3oBaHue QocdaToB B KauecTBE MHMHEPAIbHBIX
ynobpenuit

2.5

OOmast xapaktepuctuka 31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHUA.  YTIJIEpOHA,  aJUIOTPOIHbIE
MOIUGUKAINK, pPACIPOCTpPAaHEHHE B TpUpoae, (U3HUECKHE H XHUMHUYECKHE
cBoiicTBa. Ancop6buus. KpyroBopot yriepoga B npupoje. OKkcuabl yriepoaa, ux
¢u3nyeckre U XMMHYECKHUE CBOICTBA, JIEHICTBUE HA KUBbIE OPraHU3Mbl, MOJTyYEHHE
U TpUMEHEHUE. JKOJIIOTHUECKHe MpoOeMbl, cBsizaHHbIe ¢ okcuaoM yriepona(lV);
TUNoTe3a TrI00albHOrO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIM 3>PQekT. YronbHas
KHUCIOTa U €€ COJM, MX (PU3MUECKHe U XUMHUECKUE CBOICTBA, IOJIyuYeHHE U
npuMmeHenue. KauecTBeHHass peakuus Ha KapOoHaT-uoHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE

2.6

HepBOHa‘-IaJIBHI)IC IOHATHS 00 OpPraHn4CeCKrUX BCIICCTBAX KaK O COCIMHCHUAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, alICTUJICH, 3TAHOJI, I'NTUIICPHUH, YKCYCHAA KI/ICJ'IOTa).
Nx coctaB W XHMHYECKOE CTPOCHHUC. IlonstTne O OMOJIOTHMYECKH Ba)KHBIX
BCIICCTBAX: IJKUPAX, 6em<ax, yrijieBolax — MW HUX PpOJHU B KHU3HHU YCIJIIOBCKA.
MaTepI/IaJ'II)HOC CAUHCTBO OPraHUYCCKUX U HCOPraHMICCKUX COGJII/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢Qusnyeckne © XUMHUYECKHE CBOWCTBA, TIOJyYCHHE W
npuMmenenue. CoelMHeHNs KpeMHus B npupoje. Ob61mue npeacTaBieHus 00 okcuae
kpemaus(lV) u xpemHueBoii kuciaore. CWIMKAThI, UX HCIOJIb30BaHUE B OBITY,
MEIHIINHE, TPOMBIIUICHHOCTH. BaXkHeHIIIHe CTpOUTEIbHBIC MaTEpHAIbl: KEPAMHUKA,
CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpobmeMbl Ge30macHOr0 MCHOIB30BAHUS
CTPOUTENIbHBIX MATEPHUAJIOB B TIOBCEAHEBHOM KU3HH

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4eHHE OO0pa3loB HEOPraHMUYECKHX BEIIECTB,
CBOWCTB COJITHOM KUCJIOTBI; TPOBECHHE KAaUECTBEHHBIX PEAKIMi HA XJIOPUI-HOHbI
1 HaOJIOZeHHE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpaxkarouiue (Gu3nueckue u
XMMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB); O3HAKOMJICHHE C 00pas3laMy XJIOPHIOB (TaJOreHUI0B);
O3HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeMHEHUSIMU (BO3MOYXHO HUCIIOJIb30BAHUE
BUJICOMATEPHUANIOB); HAONIO/IEHNE Tpoliecca OOYIIIMBaHUS caxapa Mo JEHCTBUEM
KOHIIEHTPUPOBAHHOW CEpPHOW  KHUCJIOTBI, HM3YYEHUE XUMHYECKUX CBOWCTB
pa3z0aBiIeHHON CepHON KUCIIOTHI, IPOBEICHNE KaueCTBEHHOUW peakinuu Ha cynbdart-
MOH ¥ HaOJIofeHHe MpU3HaKa €€ MPOTEKAaHUS; O3HAKOMJICHHE C (PU3NYECKUMU
cBoiictBamu a3oTa, (ochopa M HX coeNMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMAaTEpHaIoB), 0Opa3iaMu a30THBIX U (OCHOPHBIX YIOOPECHMIA;, TOTydeHHUE,
coOupaHue, pacro3HaBaHUE W W3yYCHHE CBOWCTB aMMHaka; MPOBEICHUE
KaueCTBEHHBIX peaKlMUii Ha HOH aMMOHHUS U (ochaT-uOH U U3ydeHHE IPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJCUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIJIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB); 3y4eHHUe Mozenen
KPUCTAINIMYECKNX PEIETOK anMasza, rpadura, ¢ymiepeHa; O03HAKOMIICHHE C
MPOLIECCOM  a/ICOPOLIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOTa3a; MOJIYYCHHE, COOMpaHUe, pacro3HABAHUEC M H3y4YCHHE
CBOMCTB YIJIEKUCIIOTO ra3a; MpOBEJACHHE KAaueCTBEHHBIX peakluil Ha kKapOoHaT- U
CUJIMKAT-UOHbl M H3YYCHUE MPU3HAKOB MX IMPOTEKAHUSA; O3HAKOMJIEHHE C
MPOAYKIIMEN CHIIMKATHOM MPOMBIIIJIEHHOCTH; PELIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4
1o TeMe «BaxxHenIre HeMeTalluIbl U UX COCIMHEHUS

MeTtamisl 1 uX COCAHMHCHUS

3.1

O61ua;1 XaPAKTCPUCTHUKA XUMUYCCKHUX IJICMCHTOB — MCTAJUDIOB HAa OCHOBAHWUH HUX




nonoxkenus B [lepuoanueckont cucreme xumMmuueckux anemenTos [[.11. Menneneesa
U cTpoeHust aroMoB. CTpoeHUEe METa/UIOB. MeTalmnyeckas CBsI3b U METAJUTMUYECKast
KpUCTAJUTMYECKAs PEIIETKA. DIEKTPOXUMHUYECKUH Psii HAPSY)KEHU METaJIJIIOB

3.2

Ou3nyecKkue ¥ XUMHUYECKHE CBOMCTBAa MeTayutoB. OOmme crocoObl MoTydeHHs
MeTa/uioB. IloHsATHE O KOpPpO3MHM METalIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBbl (CTaib, Yyr'yH, JIOPATIOMUHHM, OpOH3a) U UX NPUMEHEHUE B
OBITY M IPOMBILIEHHOCTH

3.3

[Ilenounsle MeTayuibl: nojiokeHue B llepumoauueckoil cucTeMe XUMHUYECKHX
anemeHToB JI.M. MeHzeneeBa; CTpoeHHE MX aTOMOB; HAxXOXJEHHE B IPHUPOJIE.
dusnyeckue U XMMUYECKUE CBOICTBa (Ha mpumepe HaTpus U Kanus). OKcuael U
THJIPOKCUABl HAaTpuss W Kanusa. [lpuMeHeHHe IIEIOYHBIX METAUIOB M HUX
COCIMHEHUN

3.4

[IlenoyHO3eMeNbHbIE  METAUIBl MarHuid W KalblUil: TOJOXXEHUEe B
[Tepuoanueckoit cucreme xumMuueckux 3yemeHToB .M. Menaeneesa; ctpoeHue ux
aTOMOB; HaxoXxaAeHue B npupojae. Pu3nueckue U XMMUUECKUE CBOMCTBA MarHusi 1
Kaiblsl. Bakdeimme coenuHeHHMs Kanblus (OKCHA, THAPOKCHI, COJIH).
JXKécTkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

Amomunmit: nonoxxkenue B Ilepuognueckoil cucreMe XHUMHUYECKHUX JJIEMEHTOB
.. MeHnneneeBa; CTpOE€HHE aToMa; HaxXOXACHHE B mpuponae. Pusznyeckue u
XUMHUYECKHE CBOWCTBA AMOMHUHHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA W THIPOKCHAA
AITFOMHUHHUSA

3.6

Kenezo: nonoxenue B [lepruonnueckoi cucremMe XUMUIECKUX 3ieMeHToB .M.
MeHeneeBa; CTpoeHHE aroMma;, HaxoXJIeHHWe B mpupone. Dusuueckue u
XUMUYECKHE CBOMCTBa »kene3a. Oxkcunbl, Tuppokcuasl u coiu xeneza(ll) u
xene3a(lll), ux cocras, cBoiiCcTBa U OTyYEHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3llaMHi METAIJIOB U CILIABOB,
uX (U3NYECKUMHU CBOICTBaAMH; HU3yY€HUE pE3yIbTaTOB KOPPO3UU METaJIOB
(BO3MOXHO HCIIOJIH30BAHKME BHUICOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJCHCTBHS
OKCHJIa KaJIbIIUsl U HATPHUA C BOJIOH (BO3MOXHO MCIOJIb30BaHNE BUIEOMATEPHAIIOB);
HCCIIeIOBAaHUE CBOWCTB KECTKOW BOJIBI; MPOIIECCa TOPSHHS JKejle3a B KUCIOPOJIE
(BOBMOXKHO  HCTOJB30BAaHUE  BHUJECOMATEPUANIOB); MPU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX PEaKIMii Ha HOHBI (MarHus, KaJbIlHsl, aJFlOMHHUS, ITHHKa, xkene3a(ll)
n sxeneza(lll), menu(ll); HaGmOmEeHHME W ONMHMCAHUE TPOIECCOB OKpAIIMBAHUS
IUIAMCHH HMOHAMHU HATpHs, Kaius ¢ KajblUs (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB); HUCCieloBaHNEe aM(OTEPHBIX CBONCTB THAPOKCHAA ATIOMUHHS
Y TUAPOKCHUIA ITUHKA; PEIICHUEe SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BaxHeiinme
METaJUTBl U UX COeTMHEHUS

XHMHSI M OKpYyKarolas cpeaa

4.1

HoBbie maTepuansl u TexHonoruu. BemiectBa m maTepuasbl B MOBCEIHEBHOU
KU3HM YeJIOBEeKa. XUMHUsA M 310pOBbe. be3onmacHoe HCIonb30BaHHE BELIECTB U
XUMHUYECKUX peakiuii B ObiTy. [lepBas momouls mpu XUMHYECKHUX OXOrax u
OTPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxkatomeit cpeasl [1JIK. Ponb XumMuu B pelIeHHH SKOJOTUYECKHX MPOOJIEM.
[IpuponHble UCTOYHHKH YTIEBOIOPOAOB (Yyroib, NPUPOAHBIA ra3, HedTh),
MIPOIYKTHI UX NMEPEepadOTKH, UX POJIb B OBITY M MPOMBIIINIECHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: U3yuyeHue o0pa3loB MaTepUasioB (CTEKIIO, CIIIaBbI
METaJJIOB, NOJIMMEPHBIE MAaTEPHUAIIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOMN
IMPOI'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI

Kon
NpoBepPsieMOro
TpeOOBaHMs

IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM pe3yabTaTaM
0a30BOr0 yPOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTeIbLHOI
NPOrpaMMbl OCHOBHOI' 0 0011ero odopasopanusi Ha ocuope PI'OC

1

[Ipencrasnenue:

1.1

O T[I03HABAEMOCTH SIBJICHUM NpPUPOJbl, MOHMMAaHHE OOBEKTHUBHON
3HaYMMOCTH OCHOB XHMMYECKOW HAayKH KakK o00JacTH COBPEMEHHOI'O
€CTECTBO3HAHMSI, KOMIIOHEHTa OOWell KyJabTyphl U NPAKTHUYECKON
NeSTENbHOCTH  YeJlOBeKa B  YCJIOBUSX COBPEMEHHOTO  OOIIECTBA;
IIOHUMAHNE MECTAa XUMHUU CPEJIN IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAX IIO3HAHUA, B TOM HYHCIIC SKCICPUMCHTAJIBHBIX H
TCOPCTUICCKUX METOJaxX HUCCICaJ0BaHUA BCIICCTB n HN3YUYCHUA
XUMHUYCCKHUX peaKHHﬁ; YMCHHUEC HUCIIOJIB30BATb MOACIIN IJIA 0O0BSICHEHHS
CTPOCHHA aTOMOB M MOJICKYJI

1.3

0 cdepax mpodecCUOHATBHON NEATENBHOCTH, CBSI3aHHBIX C XUMHUEH H
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMHU Ha JOCTUKCHUAX
XUMHUYECKON HAyKH, YTO TO3BOJIUT O0YUAIOIUMCS paCCMaTPUBATh XUMHIO
Kak cdepy cBoelt Oyaymel mpodecCHOHATBHON NESITEIBPHOCTH U ClIeNaTh
OCO3HAHHBII BHIOOP XUMUU KaK MPO(GHUILHOTO MpeMeTa MPH Mepexoie Ha
YPOBEHb CPEJTHET0 00IIETO 00pa30BaHuUs

Brnanenue cucreMo XMMHYECKHX 3HAHUHN U YMCHUC IPUMCHATHL CUCTEMY
XHUMHUYCCKHUX 3HaHHI>'I, KOTOpas BKIIFOYACT:

2.1

Ba)XHEHIIME XUMHUYECKHUE TIOHATHSA: XHMHYECKHHM 3JIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE U CIIOKHOE BEILECTBO, OJHOPOAHAs U
HEOZAHOPO/IHAsL CMECh, OTHOCUTEJIBHBIE ATOMHAsI M MOJIEKYJISPHAs MaccChl,
KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJSIPHBI 00BEM, OKCHUJ,
KUCIIOTa, OCHOBAHUE, COJb (CPeAHss), XMMHYECKas peakius, peaxkiuu
COCIMHEHUS, pEeaKkUUu pas3JIoKEHHs, PEaKIMU 3aMELICHUs, pPEeaKIHU
oOMeHa, TeIoBOi 3(GEeKT peakunu, FK30- U FIHIOTEPMUUECKUE PEAKIIUH,
pacTBOp, MaccoBast 10JI1 XMMUYECKOIO JIEMEHTA B COEMHEHUH, MaccoBast
J0J1s1 Y NIPOLIEHTHAsl KOHLEHTpAlMs BEIIECTBA B PacTBOPE, SIIPO aToMa,
JNIEKTPOHHBIA  CJIOM aTomMa, aToMHas OpOuTalnb, paguyc aroma,
BaJICHTHOCTB, CTCIICHb OKHUCJICHUA, XUMHYCCKas CBA3b,
NIEKTPOOTPULIATENBHOCTD, MOJSIPHASI U HENOJpHAs KOBAJEHTHAs CBA3b,
WOHHAS CBSI3b, METAJUTMYECKASI CBS3b, KPUCTAITMYECKAs pelIETKA (aTOMHAs,
MOHHAas1, METAJUINYECKasi, MOJIEKYJIIpHAs ), UOH, KATHOH, aHUOH, 3JIEKTPOJIUT
U HCIJICKTPOJIUT, SJICKTPOJIHUTUUYCCKAA AUCCOLMAlusA, PCAaKIUU HWOHHOI'O
O0MEHa, OKHCIIUTEJIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, OKHUCIHUTENb U
BOCCTaHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, IEKTPOJIN3, XUMUYECKOE
paBHOBECHE, 0OpaTUMBbIE U HEOOPATUMBIE PEAKLIUH, CKOPOCTh XMMUYECKOM
peaxiuy, katanuzaTtop, [IIK, koppo3us meTamios, cruiaBbl

2.2

OCHOBOIIOJIATAIONINE 3aKOHBI XHMHH: 3aKOH COXpPAaHEHHS MacChl,
nepuoanueckuii 3akod J[.M. MenneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTraJipo

2.3

TCOpHUNn XHUMUU: ATOMHO-MOJICKYJISIpHAA TCOpH, TCOpHUA




3HeKTpOHHTquCKOﬁ JuCConuanmu

Brnagenue ocHOBaMU XMMHUYECKON IPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMEHHE MPAaBUJIBHO MCIOJB30BaTh U3YYEHHBIE BEIIECTBA U MaTepHalbl (B
TOM 4YHCIIE MHHEpaJIbHbIC YHOOpEHUs, METAUIbl W CIUIABBI, MPOMYKTHI
nepepaboTKU  MPHUPOAHBIX  WCTOYHUKOB  YIIIEBOAOPOIOB  (YIJis,
NPUPOAHOTO Ta3a, HePTH) B OBITY, CEIILCKOM XO3SHCTBE, Ha IPONU3BOJICTBE
U TOHMMAaHHE 3HAYEHHS >KUPOB, OEJIKOB, YIJIEBOJOB JJisi OpraHu3Ma
YEJIOBEKA; YMEHHUE IPOTrHO3UPOBATh BIUSHUE BELIECTB U XUMHUYECKHUX
MIPOIIECCOB HA OPTaHU3M YeJIOBEKa M OKPY>KAIOIIYIO MPUPOJHYIO Cpely

3.2

YMCHHUEC HWHTCTPUPOBATHL XHUMHWYCCKUC 3HAHHA CO 3HAHUAMHU OPYTUX
y‘Ie6HBIX MpcaAMCETOB

3.3

HAJIMYME OIbITa PabOThl C Pa3IMYHBIMHU MCTOYHMKAMHU MH(POPMALUHU TI0
XUMUM (HaydHas M HAay4YHO-TIONMYyJIpHAas JUTepaTypa, CIOBapH,
CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHue OOBEKTHMBHO OLIEHMBaTh WHGPOpPMAIMIO O BEIeCTBaX, UX
IIPEBPALICHUAX U IPAKTUYECKOM IIPUMEHEHUN U YMEHHUE UCIIOJIb30BaTh €€
JUIs pelieHHs: yueOHO-NI03HABATENbHBIX 33124

Bnanenue ocHoBaMU MOHSATUHMHOIO armapaTta U CUMBOJIMYECKOTO SI3bIKA
XUMUU JUIsl COCTaBJICHUST (HOPMYJ HEOPraHUYECKUX BEIIECTB, YPABHEHHI
XUMHUYECKHUX peakiuii; ocHoBamMu xumuueckoit HomeHknarypsl (IUPAC u
TPUBUAIILHOI)

YMmeHue OOBSCHATH CBSA3b IOJIOKEHHUsS djeMeHTa B llepuoamueckoi
CHUCTEME C YUCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHYECKHUX
3JIEeMEHTOB (COCTaB U 3apsAl dAjpa, oOOIIee YHUCIO JJIEKTPOHOB),
pacIpenesIeHueM DJJIEKTPOHOB II0 3HEPreTHMYECKMM YPOBHSAM aTOMOB
HEPBBIX TPEX NEPUOOB, KAJIUSA U KaJIbLIU

[IpencraBienue 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
DJIIEMEHTOB (paJilyc aToMa, OJJIEKTPOOTPHUIATEIBLHOCT), MPOCTHIX U
CJIOKHBIX BEIIECTB OT IMOJIOKEHUS 3JIeMEeHTOB B [lepnoandeckoil cucreme
(B MasbIX mepHoAax M IJIABHBIX MOArPYIIAaxX) U 3JIEKTPOHHOIO CTPOEHUS
aToma

YMmenue kinaccuuImpoBars:

7.1

XUMHUYECKHUEC DJICMECHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC PCAKIIUU

YMeHUEe OnpeaciTh:

8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHHUA XUMUYCCKUX 3JICMCHTOB, 3apsAd HOHA

8.2

BU XAMHYECKOM CBSA3M W THUII KpI/ICTaJIJIH‘leCKOﬁ CTPYKTYpbI B
COCOMHCHUAX

8.3

XapakTep Cpe/bl B BOJAHBIX PACTBOpPAX BEUIECTB (KHCIOT, OCHOBAHUN)

8.4

OKHUCJIHUTCIIb U BOCCTaAaHOBHUTCIIb

YMeHue xapakTepu3oBaTh (pU3nUecKre U XUMUYECKHUE CBOMCTBA:

9.1

MPOCTHIX BEHIECTB (KUCIOPOM, 030H, BOAOPO, IpaduT, anmas, KpeMHHIA,
asort, pocdop, cepa, XJ0p, HATPUHN, KATHA, MATHUHA, KaJIbIIUH, aJTIOMUHHM,
JKEeJIe30)

9.2

CJIOXHBIX BEIIECTB, B TOM YHCJIC MX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOA, OKCHIBI M THIPOKCUIL MeTaioB |-1IA




rpynm, amomunaust, mean (I1), munaka, xemnesa (11 u ), okcunsr yrinepona
(I u 1IV), xpemuus (1V), azora u dochopa (Il u V), cepsr (IV u VI),
CEpHHUCTasl, CepHas, a30TUCTas, a30THas, (ocdopHas, yrojbHas,
KpEMHUEBAsl KUCII0TA U UX COJIN)

IMPOTHO3UPOBATH U XapPAKTCPU30BATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHU
OT UX COCTaBa U CTPOCHUA, MPUMCHCHUC BCUICCTB B 3aBUCUMOCTU OT HUX

9.3 CBOICTB, BO3MOXKHOCTb MPOTEKaHHWs XHMHUYECKUX TPEBpaIlCHU B
PA3ITUYHBIX YCIOBHUSIX
10 YMeHue cocTaBiiATh MOJEKYISpHbIE M HOHHBIC YPaBHEHMS DPEakiuil, B
TOM YHUCJIC:
10.1 peaKIyii HFOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTEbHBIX PEAKITUI
103 WUTIOCTPUPYIOMIUX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIacCOB (TPYII)
HEOPTaHWMYECKHUX BEIICCTB
10.4 MOJITBEPXKJAOIIUX FEHETHUECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BEIYHUCISITD (IPOBOJIUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYIIIPHYIO ¥ MOJISIPHYIO MacChI BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 2JIEMEHTa B COSAMHEHUN
11.2 MAaCCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM ra3oB
114 M0 YPaBHECHUSM XUMHYECKHUX PEAKIMA U HAXOUTh KOJUYECTBO BEIICCTBA,
00BEM U Maccy peareHToB WK MPOAYKTOB PEaKIIuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJIaMHU HAy4YHOr'O MO3HaHUS (HaOJIOJeHHE, U3MEpEeHHE,
191 OKCIIEPUMEHT, MOJICTTUPOBAHUE) MPU U3YYCHUU BEIICCTB M XUMHUYECCKUX
ABJICHUH; yMEHHE CPOPMYIUPOBATH MPOOIEMYy U MPEUIOKUTH MYTH €&
peIieHus
122 Oe3omacHoi paboThl ¢ XUMHUYECKUMH BEIIECTBAMHU, XUMUYECKON IMOCYI0H
U 1a0OpaTOPHBIM 000PYIOBaHHEM
npaBwiaMyd 0€30MacHOro OOpalleHus] ¢ BEIIECTBAMH, UCIIOJIIb3yeMbIMH B
MOBCEIHEBHON JKW3HU, TMpaBUJIAMHU TOBEACHHS B IENIAX cOepekeHus
123 3[0POBbSI U OKpYKAIOUIEH NPUPOJHONM CpeAbl; IOHUMaHUE Bpeaa
(omacHOCTH) BO3JEHCTBUSI HA JKUBBIC OPTaHU3MBI  OINPEACIEHHBIX
BEIIECTB, CIMOCOOOB YMEHBIIEHUS W MPEAOTBpAIllEHHUS WX BPEIHOIO
BO3JECHCTBUS
13 Hanuume npakTHYeCKMX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS
CIIeIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
U3Yy4EHHE U OIMCcaHue (U3NYECKUX CBOMCTB BEIIECTB; 03HAKOMJICHHE C
131 (GU3NUECKUMU M XUMHUYECKUMH SIBICHUSIMH; ONBITHI, HJUTIOCTPHPYIOIIUE
IPU3HAKU IPOTEKAHUSI XUMUYECKUX peaKlni
13.2 U3y4eHHe crioco00B pa3iesieHHs cMecen
MOJTydeHUE KUCIIOPOJa W U3YYCHHE €T0 CBOWCTB; MOJy4eHUE BOJOPOIa U
13.3 W3YYEHHE €r0 CBOICTB; IMOJIyY€HHE YTIEKHCIOrO Ta3a U HM3y4YCHHE €ro
CBOIICTB; NMOJYYCHUE aMMHaKa U U3YYEHHUE €T0 CBOMCTB
13.4 MPUTOTOBACHHE  PACTBOPOB ¢ onpenenéHHOM  MaccoBOl  moneit
PacTBOPEHHOTO BEIIIECTBA
13.5 NPUMEHEHHE MHAMKATOPOB (TakMyca, MEeTUJIopaHxa U ¢eHondraaenHa)




AJIL OTIIPEACJICHUSA XapaKTEPa CpCAbl B pACTBOPAX KUCIIOT U mea04ei

13.6

WCCIIEZIOBAHUE W OINMHCAHWE CBOMCTB HEOPTraHMUYECKUX BEIIECTB Pa3THMUHBIX
KJIaCCOB; H3YyY€HHE B3aUMOJCHCTBHUA KHUCIOT C MeETaJUIaMH, OKCHIAMH
METAJIOB, PAacTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAaHUSIMHU, COJISIMHU;
MOJTyYeHUE HEePACTBOPUMBIX OCHOBAHUM; BBITECHEHHE OIHOTO MeTajia
JIpYTUM H3 pPacTBOpa COJH; HCCIEAOBaHHE aM(OTEpHBIX CBOWCTB
TUAPOKCUOB aTFOMUHUS U IIMHKA

13.7

pelieHrne SKCIEPUMEHTANBHBIX 3a1ady 1mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIUHCHUN»; «DJIEKTPOIUTUYECKAsT JAUCCOLUALIUSY;
«Baxnaeimune HeMeTaIbl U UX COCOUHEHUS Y, «BakHeume MeTajliibl |
UX COCITMHCHUI

13.8

XUMHUYECKHE IKCIEPUMEHTHI, WLTIOCTPUPYIOIINE TPU3HAKU MPOTECKAHUS
peaKiyii HOHHOTO OOMEHA; KaUeCTBCHHBIC PEaKIMU Ha MPUCYTCTBYIOIINE
B BOJHBIX pPAacTBOpax HOHBI. XJOPHUA-, OpOMUA-, HOIUA-, CYylbdat-,
docdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THJIPOKCHUI-UOHBI, KaTHOHBI
aMMOHUS, MAarHus, KaJbIHs, aJTIOMUHUA, Kene3a (2+) u xenesa (3+),
Meau (2+), IuHKa

14

VYmMmeHnue:

141

npeaACTaBIIsITh PE3YIbTAaThI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, I‘pa(i)I/IKOB u TaGJII/ILI U BBEBJIAATH OMIIMPHUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATL CBA3W MCXKAY PCaAJIbHO Ha6JIIOI[aeMBIMI/I XHUMHUYCCKHUMU
ABJICHUSAMHA W IIpoHECCaMH, IMPOUCXOAAINIMMHU B MaKpO- U MHKPOMHUPE,
O0BACHATH IMPUYIMHBL MHOI‘OO6pa3I/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii Y1eMeHT COTePKAHUS

1

HepBOHaanBHBIG XUMHNYCCKUC ITOHATHUA

11

Uuctele BemecTBa U cmecH. CriocoObl pa3/iesieHns cMeceit

1.2

ATOMBI 1 MOJICKYIJIBI. Xumudeckue 3aeMeHTEl. CHMBOJIBI XUMHYECKUX DJIEMCHTOB.
HpOCTBIC H CJIO0KHBIC BCIICCTBA.

1.3

Xumunyeckast (opmyna. BaneHTHOCTP aTOMOB XMMMYECKUX 3JieMeHTOB. CTerneHb
OKHUCJICHUS

1.4

3aKOH TIOCTOSHCTBA COCTaBa BC€IICCTB. OtHocuTenbHAas aTOMHAs Macca.
OTtHOCHUTENNbHAS MOJICKYJIApHasd macca. MaccoBas J0JI1 XUMHYCCKOI'0O 3JIEMEHTA B
COCAMHCHUN

1.5

KomnuectBo BemectBa. Moabs. MounsspHas wmacca. MomsipHbIE 00bEM  Ta30B.
B3anMocBsI3b KOTMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IUHUI] BEIIECTBA

1.6

DuU3NYECKUE U XUMUYECKHUE SABJICHUA. XUMUYECKasl peakius U €€ NMpu3HaKku. 3aKOH
COXPAaHCHHUS MACChHI BCIICCTB. XUMHUYECKHE YPaBHCHUSA

ITepuoanueckuii 3akoH u llepronnueckas cucrema XUMHYECKUX 3jeMeHTOB [[.U.
MenpeneeBa. CTpoeHue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepnogmueckas cucrtemMa Xumuueckux snemeHTtoB 1.
Menpeneesa. Ilepuonsl u rpynmbl. PU3HYECKUN CMBICH IOPSAAKOBOIO HOMEpA,
HOMEPOB NEPHOJIA U TPYIIIBI AJIEMEHTA

2.2

Crpoenne atomoB. CoctaB artomubIX snep. Mzorombl. OnektpoHsl. CTpoeHHe
JNEKTPOHHBIX ~ 000J0YeK aToMOB  MepBbIX 20  XMMHYECKHX  3JIEMEHTOB
[Tepuoanueckoint cucremsl .M. Menneneena

2.3

BaKOHOMepHOCTI/I B H3MCHCHHMH CBOMCTB XHMHYCCKHX JJICMCHTOB MEPBLIX TpéX
Iepruoaos, Kaius, KaJablus (pazuzlyca aTOMOB, SJICKTPOOTPULATCIILHOCTH,
MCTANIMYCCKHUX W HEMCTAIINYCCKUX CBOfICTB) n ux COCI[I/IHCHI/II\/'I B COOTBETCTBHH C
ITOJIOKCHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHHUCM UX AaTOMOB

CrtpoeHue BemecTna

3.1

XuMu4uecKas CBA3b. KoBanenTHas (HOJ’IﬂpHaH 151 HCHOJ'IHpHaH) CBA3b.
9J'I€KTpOOTpI/IHaTe.HI>HOCTI) XHMHYECKHX 3JIeMeHTOB. MlorHas cBsa3b. MeTamindecKas
CBA3b

3.2

Tunel  KpUCTAUIMYECKHX  pemeéToK  (aTOMHas, HWOHHAs, MeTajuIhyeckKas),
3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTALUIMYECKOM PEIIETKH W BUIA
XUMHUYECKOU CBA3U

Baxwneiie NpeACTAaBUTCIIM HCOPraHNMYCCKUX  BCHICCTB. Hemeramnel u wux
coeauHEHHSI. MeTaibl U MX COSTUHECHUS

4.1

Knaccudukanus W HOMEHKIATypa HEOPraHHYECKUX COCAMHEHHUH: OKCHIIOB
(coneoOpa3yrole: OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) U HecoJicoOpa3yromue;
OCHOBaHHMU (ménoun " HEPaCTBOPHUMBIC OCHOBAHU); KHCJIOT
(xucnmopojcoaepxamye 1 OSCKHUCIOPOJHBIE, OJHOOCHOBHBIE M MHOTOOCHOBHBIC);
coJIeH (CpeaHUX U KHUCJIBIX )

4.2

dusznueckue U XMMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOA,
XJIOpa, KUCIIOPOJ1a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

duznyeckre ¥ XUMUYECKHUE CBOMCTBA IMPOCTLIX BCUICCTB-MCTAJIJIOB: JIMTHUA, HATPUSA,




Kajlus, MarHus W KajJblMsl, aJlOMUHUSA, JKele3a. OJIEKTPOXUMHUYECKHHM psif
HaIPSKEHUH METaJUIOB

du3znyeckue M XUMHYSCKHE CBOMCTBaA BOOOPOIHBIX CO€OUHEHUH HEMETaJlJIOB:

4.4 XJIOPOBOJIOPO/IA, CEPOBOOPOA, AMMHAKA
dusznyecKue W XHMHUYECKHE CBOMCTBa OKCHaoB HemetamwioB: cepesl (IV, VI),

4.5 | azora(ll, 1V, V), dochopa(lll, V), yrnepona(ll, 1V), xpemuusa(lV). Ilonydenue
OKCHJIOB HEMETAJIJIOB

16 Xumuueckue cBoiictBa OkcunoB: MetawioB |A-IIIA rpynn, uwmaka, memu(ll) u
xenesa(ll, 111). [ToxydeHre OKCHI0B METAILIOB
XUMUYECKUE CBOWCTBA OCHOBaHWM M aM(OTEPHBIX THUAPOKCHAOB (HA TpUMEpe

4.7 | THAPOKCHUIIOB AIFOMUHUS, KeJe3a, uHKa). [lomyuenne ocHoBaHMA U aM(pOTEPHBIX
TUAPOKCHUJIOB
O06mue XUMHYECKHE CBOMCTBA KHCJOT: XJOPOBOJOPOIHOHN, CEPOBOIOPOIHOM,

48 CEepPHHCTOM, CcepHOU, a30THOH, QochopHOH, KpeMmHHEBOH, yroiapbHOW. OcoObie
XMMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM U a30THOM KUCIOT. [lonydyeHue
KHCJIOT

4.9 | O0mnme XMMUYeCKHe CBOMCTBA cpeHUX cojiel. [lomydyenue coeit

410 [lonyuenue, coOupaHue, pacrmo3HaBaHUE BOAOPOAA, KHUCIOPOAa, AaMMHaKa,
YTIIEKHUCIIOTO Ta3a B 1Ja00paToOpuu

411 [Tomyuenne amMMuaka, CEpHOM W a30THOM KHUCIOT B MPOMBIIUIEHHOCTH. OO1Iue
CIoCcOOBI TTOJTYYEHUS METAJIJIOB

4.12 | I'eneTnueckas CBSI3b MKy KIIAaCCAaMU HEOPTaHUYECKUX COETMHEHUN

5 | XMMUYECKHUE pPeaKINH
Knaccudpukanms XuMUYECKHX pEakIHil M0 pa3lIuYHbIM MpHU3HAKaM: MO YHUCIY U

5.1 cocraBy y4yacTBYIOUIMX B pEaKIWW BEHIECTB, IO TeroBoMy 3ddekry, mo
M3MEHEHHIO CTENEHENH OKUCIIEHNS XUMUUECKUX 3JIEMEHTOB

52 TennoBoil 3¢ ekt XUMHUUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS. DK30- U
SHIOTEPMHUYECKHUE peaKIuu. TepMOXUMUIECKHUE YPABHCHUS
OKHCIUTENTbHOBOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTETH W BOCCTAaHOBUTEIH.

5.3 | Ilporecchr OKHCJICHUS n BOCCTAHOBJICHHS. DNEeKTPOHHBIN Oatanc
OKHCITUTEIIbHOBOCCTAHOBUTEIILHON PEAKIINU

54 Teopusi 3JIEKTPOJUTHYECKON AUcconUai. KaTMOHBI, aHUOHBI. DJIEKTPOJMTHI U
HEAIeKTPONIUThL. CHUITBHBIE U clla0bIe ANEKTPOIUThL. CTENeHb TUCCOIUAIIH

55 Peakuu I/IOHHOF? oOMmeHa. YcioBusa npOTeKaHI/IﬂU peakiii MOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIlIEHHBIC HOHHBIC YPABHEHUS PEaKIIUid

6 | Xumus u oKpyKaromas cpea

Bemectea u  marepuanbl B IIOBCEIHEBHOM JKM3HM 4elloBeKa. be3omacHoe

6.1 | ucnosb30BaHUE BEIIECTB M XMMHUYECKUX peakiuii B jJabopaTtopun u ObITy. [lepBas
MIOMOIIIb NTPU XUMUYECKUX 0XKOTaX U OTPABICHUSAX
XUMHUECKOE 3arps3HEHUE OKPYKaIoIIe cpeabl (KUCIOTHBIC TOXKIH, 3arpsi3HEHUE
MOYBBI, BO3JlyXa W BOJOEMOB), CHOCOOBI ero mpenoTBpaiieHus llpenenbHas

6.2 nmomyctmmasi koHmeHtpamusi BemectB (IIAK). Pomp xmmumm B pemenun
JKOJIOTHUECKHX TMpoOsieM. YcuieHHe MmapHUKOBoro »3ddekra, paspylieHue
030HOBOT'O CJI0S
[Tpumenenue cepsl, a3ora, Gochopa, yruepoaa, KpeMHHUS U UX COSTUHEHHH B OBITY,

6.3 | MemuIMHE, TMPOMBINUICHHOCTH W CEILCKOM X03sicTBe. [IpMEHEHHEe METAIOB U

CIUIaBOB (CTajlb, YYTYH, AIOPATIOMHUHUHN, OpoH3a) B OBITY M MPOMBILIUIEHHOCTH UX




coenuHeHni. [loHSATHE O KOPPO3MM METAJIOB, OCHOBHBIE CITOCOOBI 3aIUTHI MX OT
KOppO3HHU

[IpupoaHble HICTOYHUKH YTTIEBOJIOPOJIOB (Yroilb, IPUPOJHBIHN a3, HeTh), IPOILYKTHI

64 ux nepepaboTku (OEH3MH), UX POJIb B OBITY M TPOMBIIUICHHOCTH
[lepBoHauanbHBIE TOHATHS 00 OPraHUYECKHUX BEIECTBAX KaK O COSIMHEHUSIX yIriiepoia

65 (MeTaH, 3TaH, STWJIEH, alUETWIEH, 3TaHOJI, IJIMLEPHUH, YKCycHas kuciota). [lonarue o
OMONIOTMUECKH BaXKHBIX BELIECTBAX: KHpax, OeNlKax, YriaeBoJax — U UX POJH B KU3HU
YyeJIoBeKa

7 | Pacuérsr:

7.1 | mo ¢popmynaM XUMHYECKHUX COeTMHEHUN

7.2 | macchl (MaccoBOM) TOJM PAaCTBOPEHHOTO BEIIECTBA B pACTBOPE

7.3 | 110 XUMHUYECKUM YPaBHEHHSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA
» Xumus: 8-ii kiacc: 6a30BbI YPOBEHb: YUEOHUK; S-€ U3JaHUE,
nepepaborannoe, 8 kinacc/ 'abpuensu O.C., OctpoymoB N.T"., Cnankos C.A.
AxmmonepHoe ob6miectBo «M3narensctBo «lIpocsemieHue
» Xumus, 9 kinacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cmankor C.A.

AxmmonepHoe obmectBo «3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
INabpuensn O.C., CnankoB C.A. Xumus. 8-9 knaccel. [Ipumepnbie pabouune
nporpammbl K yaueOuuky O. C. 'abpuensina u ap. ba3zoBslii ypoBeHb.

nn

AxrmmmonepHoe obmiectBo "M3marensctBo "IIpocBemnienne

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bu6nuoreka [{OK https://myschool.edu.ru/

2. Enunas xomnekius LIOP: [IpenmerHas Komnekuus «XuMUS

http://him.1september.ru
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