


INOACHUTEJIBHASA 3AIIMCKA

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

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30oBaTelIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XUMHUHM CIYKUT OCHOBOM it (OPMUPOBAHMUS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 (PYHKIITMOHAIBHON IPaMOTHOCTH;

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

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



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJIOTUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKW XMMHH Ha OINpeaeaEHHOM dTare e
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPTaHUYECKON XUMUHU.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XMUMHH C(POpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM JIEMEHTE U BEIIECTBE M CUCTEMBI IOHITHA O XMMUYECKON
peakimu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpraHHW30BaHbl 110 TMPUHIUITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEIACTABICHUN
PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYCHHS O CTPOECHHH aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL )YHKIIMU OOBICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHUSA U BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHECHUS U MOJIYUYCHHUS U3YYaeMBbIX
BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEACTABJIEHUS 0 XUMUYECKON COCTABIISIONIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOU ITPUPOBL, IEHHOCTHOI'O OTHOLLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3ydeHne XMMHUM NPOUCXOJIUT C MPUBJICYECHHEM 3HAHUN W3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
Kiaccb» U «Pu3mka. 7 Kiaacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUU —
BOKHEHIMX (PAaKTOB, MOHITHH, 3aKOHOB ¥ TEOPETUUECKUX TTOJIOKEHUM, TOCTYIHBIX
0000IIIeHN I MUPOBO33PEHUECKOIO XapakTepa, s3blKa HAyKd, B IMPUOOIICHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHHUM U X TPUMEHEHUU B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHUE 11U, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe TMpUOOIIeHUE
OoOy4JarommMxcss K CaMOCTOSITEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS M CaMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCI€ YMCHHH OOBSCHITH W OIICHUBATH SIBIICHUS
OKpPY’KaIOIIEr0o MHUpa, WCIOJb3Yysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3YyYCHHUH
XUMUH, IPUMEHSITh UX TPU PEIICHUH TTPOOJIEM B MOBCETHEBHOM KU3HU U TPYA0BOU
NEeSATEeTbHOCTH;

— ¢opmupoBaHue y OOydYalOIMXCA T'YMAaHHUCTHYECKHUX OTHOIICHUI,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKHU
1eJIeco00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHUTAHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OO11ee 4ncIio 4acoB, OTBEIEHHBIX I U3YYCHHSI XUMUHU HAa YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

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

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

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

KonnuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHsS MAacChl BEHIECTB. XHMMHUYecKue ypaBHeHHs. Kiaccubukanms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaTopHbBIM O00OpPYAOBAaHUEM, U3YUEHUE U ONKUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHIE Mela C KHCIOTON) SABJIEHUH, HAOII0IeHUE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3leNieHHs CMecei: C MOMOIIbI0 MarHuTa, (QUIbTPOBaHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoOb
MOJly4YeHHUsI KUCIOpoJa B J1abopaTOpUU M MPOMBIINUIEHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUVIMBO: yrojib M METaH. 3arpsi3HECHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

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

MonspHabiii 00bEM razoB. Pac4€Tsl Mo XUMUUECKUM YPaBHCHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4YesioBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKIY KJIacCCaMU HEOPTaHUYECKUX COEAMHEHHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpaIieHus ropeHus (moskapa), 03HaKOMJIEHHE ¢ 00pa3IaMy OKCHUJIOB U OTTMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJIbllieM) (BO3MOXXHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCJIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKHU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3YyUEHNE B3aUMOJIECHCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEUTpaJIN3aluy, IOJYyYEHUE HEPAaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHE OJHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XMMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

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

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme /. 1. Menaeneena.

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

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . WM. MenneneeB — yd€Hblid H
rpaKJaHuH.

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

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponecchl OKMcCIIeHNns U BOCCTaHOBIIEHUsI. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK U MOHATHUH, SBJISIOIIUXCS CUCTEMHBIMU JJI OTACIbHBIX PEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO011e ecTeCTBEHHO--HAyUHbIE TIOHSTHS: HAay4yHbIN (akT, runores3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, npixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TIOPOBI, TOJIE3HBIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINA, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTAaHUYECKUX BELIECTB.

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

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

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

OKHUCJTMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HWCIOJIb30BAaHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.



Teopus 2IEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KarnoHbl, aHMOHBI. MeXaHW3M AMCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XuUMHUYecKol cBs3u. CteneHs nucconnannu. CuibHbIE U c1a0bIe 3JIEKTPOIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIM MOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHUII U COJIEH B CBETE MPEJCTABIECHUN 00 3JEKTPOIUTHYECKOMN TUCCOLUALINY.
KauecTBeHHbIE peakunuy Ha MOHBIL. [IoHATHE O rUApPONIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  DIIEKTPOIPOBOJHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUMid (TrOpeHue, peakluu pasoKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerayibl 1 MX cOeIMHEHHUSA

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTallylaMu, uienodamu). XiuopoBojopord. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NUECKHUe CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, (pu3n4ecKkue 1 XMMUYEeCKre CBOMCTBA (0011IHe KaK MPeACTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha CyJab(aT-HOH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIICHUS. A30T, paclpOCTpaHEHHUE B MPUPO/IE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHNE OKPYIKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MpUpoJe, (pU3NUECKHEe U XMMHUECKHUE CBOICTBAa. AncopOuusi.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
NpUMEHEHHEe. DKOJOTHYECKUe MPOOIeMbl, CBsA3aHHbIe ¢ okcuaoM yraeponaa (1V),
rUMoTe3a TI00ATLHOTO TMOTEIUICHHS KIMMaTa, MapHUKOBBIA A(hdexT. YroiapHas
KUCIOTa U €€ CcoJd, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-wOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COCIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILECTBAX: JKUpaX, OesIKaX, yriieBoJax — U X
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoennHeHns KpeMHHUs B mpupojie. OO1re npeicTaBieHus 00 OKcuie
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

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



UX TPOTEKaHMS, OIBITHI, OTpakarolue (pU3MUecKue M XUMHUYECKHE CBOICTBa
raJOreHOB M HMX COCJUHEHUH (BO3MOXKHO HCIIOJIB30BAaHUE BHICOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ 00pa3IiamMu XJI0PUI0B (TAJIOTEHUIOB), 03HAKOMIICHHE C 00pa3iiaMu
ceppl W €€ COCOTUHEHHUSIMHU (BO3MOXHO WCIOJIB30BAHUE BUACOMATEPHAIIOB),
HaOJI0/IeHNE TIporiecca OOYTIIMBaHUS caxapa IMoJI JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KUCIIOTHI, U3YUEHNE XUMHUECKUX CBOMCTB pa30aBICHHON CEPHOM KHUCIOTHI,
IPOBE/ICHUE Ka4eCTBEHHOW peakIy Ha CyiIb(aT-uoH 1 HaOIIo/IeHUe pU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEIMHEHUI (BO3MOKHO MCIIOJIb30BAaHUE BHUECOMATEPHUATIOB), 00pa3iaMu a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOWCTB aMMHaKa, MPOBEACHHWE KAaYeCTBEHHBIX pEaKIMii Ha WOH aMMOHHUS U
dochar-noH W W3ydeHHE TPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MeIbl0 (BO3MOXKHO HCIOJB30BAHHE
BUICOMATEPHAIIOB), W3y4YCHHE MOJENIed KPHUCTALUTUYECKUX PEIIETOK aiamasa,
rpaduTa, QymiepeHa, 03HAKOMJICHHE C MPOIECCOM aJCOpOIMU PaCTBOPEHHBIX
BEIIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOTrasa, IMOIyYeHHE,
coOupaHue, pacro3HaBaHHE W M3YYCHHE CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE
Ka4eCTBEHHBIX PEAKINK Ha KapOOHAT U CHJIMKAT-WOHBI U M3YYCHUE MPU3HAKOB UX
NPOTCKAHUS, O3HAKOMIICHHE C TMPOJYKIMEH CHJIUKATHOW TIPOMBIIIJICHHOCTH,
pellieHre IKCIePUMEHTAIbHBIX 3a7ad 1Mo TeMe «BakHeimme HeMeTamasl M UX
COCAMHEHUS.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMHMSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOT'O OOIIETro
o0Opa3oBaHMs JOCTHTAIOTCA B XOJ€ OOYYCHHS XUMHUHU B €IUHCTBE Y4EOHOU U
BOCIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBHUM €  TPAJUIIMOHHBIMHU
POCCUUCKUMHU COLUOKYJIBTYPHBIMU U JAYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU,
IMPUHATHIMUA B OOIIECTBE MpaBWJIAMH U HOPMaMH IMOBEJACHUS M CIIOCOOCTBYIOT
IporieccaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COITMATM3AIIMN 00YyJaIOIIUXCS.

JInyHOCTHBIE  pe3yJIbTaThl  OTPAXaOT TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlUM U
pacIIMpEeHne OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOTO BOCTIMTAHUSI:

HEHHOCTHOTO  OTHOIIEHHWA K  OTEUYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HayKH{ B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIXKCHHSIX M OTKPBITUSIX MHUPOBOH H
OTCUECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHpaA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUS] O COIMAJIBHBIX HOpPMaxX M MPaBUJIAX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJJIEKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, y4eOHO-UCCIEOBATEIbCKOM, TBOPUECKOM M JPYrUX BHJIAX
JeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM NESITEIHbHOCTH MpPU
BBITIOJTHEHUN Y4YeOHBIX, TMO3HABATENbHBIX 3aja4, BBITIOTHEHUU XHUMHUYECKHUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTpEMJICHUS K
B3aMMOIIOHUMAHHIO ¥ B3aUMOTIOMOIITH B MPOIIECCE ITOM y4eOHOU AeSITENBHOCTH,
TOTOBHOCTH OIICHUBAaTh CBOE TOBEJCHHWE U TOCTYNKH CBOUX TOBApHIICH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEIACTBUM
MOCTYTIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XUMHUYECKON pEaKInu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOINIME
OCHOBY JIJISI TOHUMAaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
NPUPOJTHOM CPpEeAOH, O POJIM XMMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HaBaTeJIbHbIE MOTUBBI, HAIIPABJIECHHBIE HA MOJYY€HUE HOBBIX 3HAHUH 110
XUMHUU, HEOOXOAUMBIE JJIsI OOBSICHEHHUS HAOIIOAAaEMbIX MPOLIECCOB U SBJICHUH,



[03HAaBaTEJIbHOM, NHPOPMALITMOHHON U YUTATENIbCKOW KYJBTYpBl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM pPabOThl ¢ y4eOHBIMM TEKCTaMH, CIPaBOYHOM
JUTEPaTypOi, JOCTYMHBIMU TEXHUYECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyYEHHIO M IO3HAHMIO, JII0OOO3HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHUIO, IPOEKTHOM M  HUCCIEI0BATEIbCKON
TSI TeIbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBIEHHOCTH U YPOBHSA O0yUYEHUS B
JlajabHEHIIeM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH HW3HU, OTBETCTBEHHOI'O OTHONICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0POBBIA 00pa3 KU3HU, OCO3HAHUE IOCIEICTBUN U
HEMPUSATUE BPEIHBIX NpHUBBIUEK (YMOTPEOJECHUS aJKOrojs, HAapKOTHUKOB,
KypEeHHUs), HEOOXOIUMOCTH COOJTIOICHHUS TPABUII OE€30MMACHOCTH MPU 0OpaIlleHUH
C XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUECKOMY HM3YyUYEHUIO Mpodeccuil U TpyAa pazIudyHOro
poJia, YBaXKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOU JESITEILHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUSI MPEIMETHBIX 3HAHUMN [0 XMMHUH, OCO3HAHHBIA BBIOOD
UHAMBUIYAJIbHOM  TPAaeKTOpUM MPOJOJDKEHHs 00pa3oBaHHA C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CLIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YyCHEemHOW MNpodheCCUOHAIBHON NESITEIBHOCTH UM Pa3BUTHS
HEOOXOJAMMBIX YMEHUH, TOTOBHOCTh aJalTHUPOBATHCS B MPOQPECCHOHAIBHON
cpene;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KAaK HCTOUYHHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYyIlIeCTBOBaHUS, TOHUMAHUE 1LIEHHOCTH 3J0POBOTO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(pu3nYeCKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIIOICHMUS
npaBusl 0€30IaCHOrO TMOBEAEHUS INMpU paboTe C BeIeCTBaMHU, a TaKXkKe B
CUTYaLMSIX, YTPOKAIOIIMX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TOTyYaeMble PU U3YYEHUN XUMUU, JJIs
pelIeHusl 3a1a4d, CBA3aHHBIX C OKPYXKalolled IMPUPOJHOU Cpenou, s
MOBBILICHUSI YPOBHS SKOJOTMUECKOM KyJIbTYpbl, OCO3HAHHUSA TJ00ATbHOTO
XapakTepa HKOJIOTUYECKUX MPoOJIeM U MyTel UX pPeleHus TOCPEACTBOM METOOB
XUMHUH, SKOJOTMYECKOTO MBIIIJICHUSI, YMEHUS pPYKOBOJCTBOBAaTHCS UM B
[I03HABATEIbHON, KOMMYHUKATUBHOU U COLUAIIBHOMN IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranmpeaMEeTHBIX pe3yJIbTaTOB BBIJACNAIOT 3HAYUMBIC JIs
(opMupOBaHHsS MHPOBO33pEHUsI OOLICHAYYHbIE TMOHATHS (3aKOH, Teopus,



IPUHIIUI, TUIIOTE3a, PaKT, CUCTEMa, IPOIECC, SKCIIEPUMEHT U APYTOE. ), KOTOphIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETaxX U MO3BOJISIOT Ha
OCHOBE 3HAHUM U3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O IIETOCTHOM
HAay4yHOM  KapTHMHE MHpa, U  YHUBEpCallbHble  Yy4eOHbIE  JCHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, pEryJsITUBHBIC), KOTOpbIE
o0OecrieunBalOT  (HOPMUPOBAHME  TOTOBHOCTH K  CaMOCTOATEIbHOMY
TJIAHUPOBAHMIO M OCYIICCTBICHHUIO yUeOHOU NEeATeTHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue 1eiicTBU:

YMEHUSI KCIOJb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI MPU OCBOCHHUHU
3HAHUM: PACKPBIBATh CMBICI XUMUYECKUX MOHATUM (BBLAECIATH UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3h C APYTUMU MOHITHUSIMHU ), UCIIOJI30BATh
MOHATHS JJ1s1 OOBICHEHUS OTIAEIbHBIX ()aKTOB U SBJICHUMN, BHIOUPATh OCHOBAHUS
U KpUTEPUU JIJI51 KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
yCTaHABJIMBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HU3y4YEHUS,
CTPOUTH JIOTMYECKHE pacCyXiaeHus (MHAYKTUBHBIC, JCAYKTHBHBIC, TIO
aHaJIOTHH ), IETIATh BHIBOJIBI M 3aKJIIOUCHUSI;

YMEHHE TMPUMEHSATH B TMPOIECCE IO3HAHUSA MOHATHUS (MPEIMETHBIE U
METaIpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIIOJIb3yeMbI€ B
XUMUH, MpeoOpa3oBbIBaTh IMIUPOKO TMPUMEHSEMbIE B XHUMHH MOJCIIbHbBIE
MPEJCTaBICHUS — XUMUYECKUI 3HaK (CUMBOJI 2JIEMEHTA), XUMUYecKas popmyia
Y YpaBHEHUE XUMHYECKOW PEAKIUU — MPU PEIICHUH y4eOHO-TI03HABATEIBHBIX
3a/1a4, ¢ Y4€TOM ITUX MOJIETBHBIX MPEJCTABICHUN BBISIBISATH U XapaKTEPU30BaTh
CYILIECTBCHHBIC TPU3HAKU H3YYaEMBbIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U
XUMUYECKUX PEaKIUid, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJICZICTBEHHBIC CBSI3U U MPOTHUBOPEUHS B U3y4aeMbIX MPOIIECCAX U SABICHUSX.

Ba3oBble uccienoBarejabckue 1eHCTBUS:

YMEHHE UCIO0JIb30BATh MTOCTABJICHHBIE BOMPOCH B KAYE€CTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAa4eCTBE OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE ONbITA MO TJIAHUPOBAHUIO, OPraHU3AIMU U MPOBEICHUIO
YUYCHUYECKUX OJKCIIEPUMEHTOB, YMEHHE HaOJ0JaTh 3a XOJOM IIpollecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 pe3yibTaT, (popMynupoBaTh 0000IICHUS
Y BBIBOJIbI M0 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIISThH
OTU€T O MPOJIeNIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpPATh, aHAJIU3UPOBATh W HMHTEPNPETHUPOBATH WH(OpPMAIUIO
Pa3TUYHBIX BUIOB U (hOPM TIPEICTABIICHHUS, TIOTYyYaeMYIO U3 PA3HBIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsl JIMTEpAaTypa XHUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIC



nocodbust, pecypcbl MHTepHETa), KpUTHUECKH OLIEHWBATH MPOTHUBOPEUYUBYIO U
HEI0CTOBEPHYIO MH(POPMAIIHIO;

yYMEHHE MPUMEHSATH Pa3InYHbIe METO/ABI U 3aIIPOCHI IPU TOMCKE U 0TOOpE
uH(GOPMAaLlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JIS BBITIOJHEHUS
y4eOHBIX U IM03HABATEIbHBIX 337a4 ONPEAEIEHHOTO TUIIA, TPUOOPETEHHNE OIIbITA
B 00JIaCTH HCIIOJIb30BAHMUS MH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM,
OBJIAJICHUE KYJbTYpOH AaKTUBHOTO WCIOJb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy TpEACTaBICHUS
uH(GOPMallMK U WUTIOCTPUPOBATH PEIIaEMble 3a/a4dl HECIIOKHBIMH CXEMaMH,
auarpammamu, JpyruMu popmaMu rpaduku U UX KOMOMHAIUSAMUY;

YMEHHME WCIIOJIb30BATh W AHAIM3MPOBATh B Ipolecce Yy4eOHOU u
HCCIIEI0BATENbCKOM IESITEIbBHOCTU MH(POPMALIUIO O BIMSHUU TPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBAa M TPAHCHOPTA HA COCTOSIHUE OKPYKAIOIIECH MPUPOIHOM
Cpebl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUs 3aJaBaTh BONPOCHl (B XOAe aAuanora U (WiIM) IUCKYCCHH) IO
CYLIECTBY 00CyXnaeMoil TeMbl, (OpPMYIUPOBATh CBOM  MPEMJIOKECHHS
OTHOCUTEJIBLHO BBIOJIHEHUS MPEIJIOKEHHOH 3a1a4H;

YMEHUS MPEACTAaBIATh IIOJYYEHHBIE PpE3yJbTaThl IO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; JenaTbh IPE3CHTALNIO
PE3yNbTATOB BBITOJIHEHUS] XUMHUYECKOT0 SKCIIEpUMEHTa (J1Ta0OpaTOpPHOrO OMBITA,
JabopatopHOi pabOTHl MO UCCIAEJOBAHWIO CBOWCTB BEIIECTB, Y4€OHOIO
MIPOEKTA);

YMEHHSI y4eOHOrOo COTpYyIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
[O3HABATEJIbHOM W  HCCIEHOBATEIbCKOM  JESTENIBHOCTH IPU  PELICHHUU
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yué€Ta OOUIMX MHTEPECOB U COIIACOBAHMS
no3uuuii (00CyX1eHHs,, 0OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAHUHAIIUS
COBMECTHBIX JICWCTBUH, ONpENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBINIOJIHEHHOM pabOThI U JpyTHE).

PeryisiTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHHUE CAMOCTOSITEIBHO ONMPENENATh UEIN AeATEIbHOCTH, MIIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanbosiee 3PpheKTUBHBIE CIIOCOOBI peIIeHUsT YICOHBIX
Y TI03HABATEJIbHBIX 3a]a4, CAMOCTOSITEJIbHO COCTaBIIATh WJIH KOPPEKTUPOBATH
NPEIJIOKEHHBIM QJITOPUTM JEHUCTBUUM NPHU BBINOJHEHUN 33JaHUN C YYETOM
MOJIYYEHUS] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBaX U PeakUusiX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yibTaTa 3asBJICHHON LIETU, YMEHHE
WCIIOJIB30BAaTh M aHAJM3UPOBATH KOHTEKCTHI, ITPEIJIaracMbl€ B yCIIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI



B cocraBe mnpeaMeTHBIX pe3yJabTATOB IO OCBOCHUIO 00s3aTEIHLHOTO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOHM (enepalibHONM pabouelt mporpammoi,
BBIJICTISIFOT: OCBOCHHBIE O0YYaIONIMMHUCS HAY4YHbIC 3HAHUSI, YMEHHS U CIIOCOOBI
NeuCcTBUN, crenuduueckue s MPEeAMETHOW o007acTh  «XHUMHS», BB
NEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro HHTEPIPETALNH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsX.

K konmy oOydeHus B 8 kijacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

e PACKPBIBATH CMBICI OCHOBHBIX XUMUUYECKUX MOHSITUI: aTOM, MOJIEKYJIa,
XUMUYECKUHN 3JIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIIbHASL aTOMHAs
Y MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAS Macca,
MaccoBasi JOJisl XMMHUYECKOTO JJIEMEHTAa B COCAWMHEHUU, MOJSPHBIN
00BEM, OKCH[, KUCIIOTa, OCHOBAHUE, COJIb, DJECKTPOOTPUIATEIBHOCTD,
CTENIEHb OKHUCJICHHS, XUMUYECKas peakius, KiacCuuKaus peaxkiuu:
peaKkuuu COEIWHEHUS, PEAKIUU PA3JIOKEHUS, PEaKIHH 3aMEIICHUs,
peakuuu 0OMeHa, 3K30- U SHA0TEPMUUYECKUE PEAKIINH, TEIIOBOM A (PexT
peakIuu, siAPO aToMa, AJIEKTPOHHBIN CIION aTroMa, aTOMHas OpOUTallb,
paguyc aroMa, XHUMHUYECKas CBs3b, NOJSIpHasT W  HENOJsIpHAs
KOBAQJICHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KATHOH, aHWUOH, PacTBOD,
MaccoBasi J10Jis BellecTBa (MPOIEHTHAs] KOHLIEHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATUM U
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUII;

e HCIMOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (HOpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OUHAPHBIX COCTUHECHUSIX,
CTENeHb  OKHUCJICHUSI DJIEMEHTOB B  OHHApHBIX  COCIUHEHMUSX,
MPUHA/JIEKHOCTh BEUIECTB K ONPENEIEHHOMY KJIACCy COCIMHEHUN IO
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJICHTHAsT M HWOHHAs) B
HEOPTraHMYECKUX COCTUHEHUSAX;

e packpbiBaTh cMbich [lepuogmueckoro 3akona J[. M. Mengeneena:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XUMUUYECKHUX AJIEMEHTOB OT UX noJioxkeHus B [lepuonnueckoii cucreme,
3aKOHOB COXPAHEHUSI MacChl BEIIECTB, OCTOSIHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YU€HUSsI, 3aKOHA ABOTaJIpo;

e OMNWCHIBATh M XapakTepu3oBaTh TabimuuHyro ¢opmy Ilepuomnueckoit
CHUCTEMBbl XMMHUYECKMX JJIEMEHTOB: pa3jiudaTh TOHSITHS «TrJIaBHAs
noarpymnma (A-rpynmna)» u «nodounas nmoarpynna (b-rpymma)», mansie
¥ OOJIBbIIIE TEPUObI, COOTHOCUTh 00O3HAYCHHS, KOTOPhIE UMEIOTCS B



K

tabmuie «llepuonuueckass cucrema xumudeckux siaemeHtoB I, U.
MenpeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsia  supa, oOIiee Yucio
AIEKTPOHOB U pachpeeieHUe UX M0 JIEKTPOHHBIM CIIOSIM);
KJaccu(UIMPOBATh  XMMHUYECKHE  DJIEMEHTBl,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKInu (TI0 YUCTY M COCTaBY YYaCTBYIOIIUX B
PEaKIMK BEIIECTB, IO TETUIOBOMY 3P deKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACCOB,  MOATBEpXJas  ONUCAHUE  IMPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIHIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
MPEBpaICHUN B pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPDHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMMHYECKOTO »3JeMeHTa 1o (opmye
COCMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPACTBOPE, IMPOBOAUTH
pPacu€Thl IO YPAaBHEHUIO XUMHYECKON PEaKIIN;

MPUMEHATh OCHOBHBIE ONEpaIlid MBICIUTEIBHON AEATEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIECHUE, CHUCTEeMAaTHU3aIHIO,
KJ1acCU(UKAIUIO, BBIABICHUE MPUUYMHHO--CIEICTBEHHBIX CBSI3eH — s
M3YUYCHHSI CBOMCTB BEIIECTB U XMUMHUYECKHX PEaKIHii, €CTECTBEHHO-
Hay4YHblE  METOJbl  TIO3HAHWS —  HAOJIOJCHUE, HU3MEpEHue,
MOJIETTUPOBAHUE, SKCIEPUMEHT (peaibHBIN U MBICIICHHBIN);

ClieoBaTh IpaBUJiaM  TOJIb30BAHUS XMUMHYECKOM TMOCyJAod U
nabopaTOpHbIM 000pYJOBaHMEM, a TaKXKe MpaBuiaamM oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJTHEHUIO
Ja00pATOPHBIX XMMHUUYECKUX OIBITOB IO TOJYYEHHUIO M COOMpaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
PACTBOPOB C ONPENEIEHHON MAaCCOBOM JIOJIEH paCTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATh W TMPOBOJUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TIO0
pacno3HaBaHMIO PACTBOPOB IIEIOYEH W KHUCIOT C MOMOIIBIO
UHAMKATOPOB (JaKMycC, peHoJIPTaIenH, METUIOPAHXK U IpyTHUe).

KOHIly oOyueHus B 9 KJjiacce MpeJAMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Yy 00YUAIONMIUXCSl YMEHUI:

PaCKpBIBATh CMBICI OCHOBHBIX XMUMHUUYECKUX MOHATHN: XHUMUYECKUU
3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0)KHOE BEIIIECTBO, BAJIEHTHOCTD, JIEKTPOOTPUIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas PEAKIIHsl, XUMUUECKasi CBsI3b, TETIOBOM 2P (HEeKT
peakimMu, MOJIb, MOJIAPHBIM  00BEM, PpPacTBOp, DJIEKTPOJHUTHI,



HEAJIEKTPOJIUTHI, SJIEKTPOJIUTAYECKAsT TUCCOLMAIUS, PEAKIIUU HOHHOIO
oOMeHa, KaTalau3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIUH,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHCIEHHE M  BOCCTAaHOBJICHHE,
aJoTponus, aMpOTEPHOCTh, XUMUYECKasi CBA3b (KOBaJCHTHAs, HOHHAS,
METa/NInyecKas), KpUCTaJUIMYecKas pemieTka, KOppo3us METasuioB,
CILIaBbl, CKOPOCTb XHMMHYECKOW pEaKIUHU, TMPEIETbHO O0MyCcTUMAas
koHuenTpanus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
IPUMEHSTH 3TH OHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XHMMUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (opmyl
BEIIECTB U YPABHCHUN XMUMUYECKUX PEAKIIUIA;

OMPENIEIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB
B COCIMHEHUSX Pa3JIUYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIaccy COeIUHEHUM 1o GhopmyiiaM, BUJI XUMHYECKON
CBs3U (KOBaJICHTHAsi, WOHHAs, MeETaJUIMuecKas) B HEOPTraHUYECKHUX
COCMHEHUSX, 3apsii MOHA 110 XUMUUYECKOUN (hopmylie, XapaKTep Cpelbl B
BOJTHBIX pacTBopax HEOPTaHUYECKUX COCMHEHUH, THUII
KPUCTAINIMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBath cMbIica Ilepuommueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHME: OIHUCHIBATH U XapaKTEPU30BaTh
Tabnuuynyto Gopmy llepuoanueckoit CUCTEMbI XUMUYECKHUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «IJIaBHas moAarpynna (A-rpymnmna)» u «mno0odyHas
noarpynmna (b-rpynmna)», manbsie U OONbIIME TMEPHOJBI, COOTHOCHUTH
0003HaYCHHUSA, KOTOPbIE HMEIOTCSI B IEPUOAUYCCKON TaOmHIEe, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU CTPOCHHMS aTOMOB XHUMHYECKUX
AJIEMEHTOB (COCTaB W 3apsn sApa, OOIIee YUCIO JJICKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJIOAM), OOBACHSITH OOIIHE
3aKOHOMEPHOCTH B UBMEHEHHUH CBOMCTB 3JIEMEHTOB M UX COEJAMHEHUN B
npeAenax MajablX IEPUOJIOB U IIIaBHBIX MOATPYIII C Y4ETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIUPOBATh  XUMHUUYECKHE  DJIEMEHTHI,  HEOPraHUYECKHE
BEIIIECTBA, XUMHUYECKHE PEAKIUU (M0 YUCIIy U COCTaBY YYAaCTBYIOIIHNX B
peaKIMy BEIIECTB, MO TeIIoBOMY d(PdeKTy, Mo M3MEHEHUIO CTETICHEH
OKHCJICHUS] XUMUYECKHUX DJIEMEHTOB);

XapaKTepHu30BaTh (OMHUCHIBATh) OOLIME U cHeUPUUECKUEe XUMHUUYECKHUE
CBOMCTBA MPOCTHIX M CJOXXHBIX BEILECTB, IMOJTBEPKJas OIMHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHU COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIIUM;



e COCTaBJSITb YPABHEHHUS DJIEKTPOJIUTUYECKOW JUCCOLMALMM KHUCIOT,
IEJIOYE W COJIEH, IMOJIHBIE M COKpPAIEHHBIC YPABHEHUS PEAKIHNN
MOHHOTO  OOMEHa, YypaBHEHHUS  pEaKUUi,  MOATBEPKIAIOIIUX
CYIIIECTBOBAHUE T€HETHUUYECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

e PACKpBIBAaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHIMA
MOCPEACTBOM COCTABJICHHUS JIIEKTPOHHOTO OanaHca 3TUX PEaAKIU;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOECHUS,
BO3MOXHOCTH MNPOTEKAHUS XMMHUYECKUX MPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSIX;

e BBIUHUCISATH OTHOCUTEIBHYIO MOJIEKYJSIDPHYI0O W MOJISIPHYKO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMeHTa Mo Qopmyse
COCMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOpPE, IMPOBOAUTH
Pacy€ThI IO YPABHEHUIO XUMHUYECKON PEAKIINH;

e coOMOAaTH MpaBUja  TOJB30BAHUS  XUMHUYECKOM TMOCyIOH W
nabopaTOpHbIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUia OOpaIleHUsS C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJIHEHUIO
Ja00pATOPHBIX XMMHYECKUX OMBITOB IO MOJYYEHUIO M COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U yTIEKUCIOTOo Ta3a);

e TMPOBOJUTH PEAKUWH, T[OATBEPKIAIOIINE KAYECTBEHHBI COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPU-, OPOMUI-
, monu-, kapobonat-, pocdar-, cunmkar-, cyiabdar-, THIPOKCU/I-UOHBI,
KaTUOHBI aMMOHMSI M1 MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

e TMPUMEHATb OCHOBHBIE OIEpPAlMM MBICIUTEIBHON JIEITENBbHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHUE, O0O00O0IIeHHe, CHUCTEeMaTHU3aIHIO,
BBISIBJICHUE TTPUUUHHO-CJICICTBEHHBIX CBS3EH — JJII U3y4YECHUSI CBOWCTB
BEIIECTB M XHWMHYECKHUX PEAKLIHIA, €CTECTBEHHO-HAy4YHbIE METO]IbI
NMo3HaHUs — HaOJI0/IeHe, U3MEpPEHNe, MOJICTUPOBAHNE, IKCIIEPUMEHT
(peaJIbHBII 1 MBICIICHHBIN ).

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WU.I'., Cnagkor C.A.,

AxknnonepHoe obiectBo «M3aatenscTBo «IIpocBemienne»



» Xumus, 9 kmacce/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoteka I{OK https://m.edsoo.ru/ff0d210c



