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Pabouas nmporpamma no yueOHOMY npeaMeTy « XuMus» (0a30BbIi ypPOBEHb).

1. Pabouass mporpamma 1o y4yeOHOMY mpeameTry «Xumus» (0a30BbIi
YpOBEHb) (mpeameTHass o0sacTb «EcCTeCTBEHHO-Hay4HbIE MPEAMETHDY) (Haiee
COOTBETCTBEHHO — MporpamMma IO XUMHH, XUMHs) BKJIIOYACT MOSCHUTEIbHYIO
3aMKCKY, COJIepKaHUE 00yUEHUs, INIAHUPYEMbIE PE3YyJIbTaThl OCBOEHUS IPOrPaMMBbl
M0 XMMHUHU.

1.2. IlosicHuTENBbHAS 3aIIUCKA.

1.2.1. [IporpaMmma 1Mo XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Taxke Ha OCHOBE (eAepaabHOil paboueii MporpaMmMbl BOCITUTAHUS
U ¢ ydy€TOM KOHUENIMM TpernojaBaHus Y4eOHOro mnpenMera «XuUMHs» B
oOpazoBaTeabHbIX opranu3anusx Poccuiickoit @enepanuu.

1.2.2. [Iporpamma o XxuMuu Ja€T MpeACTaBICHUE O LENSIX, 001l CTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHaBIMBAaeT — 00s3aTENbHOE  NPEIMETHOE  COJEprKaHue,
IpeIyCMaTpUBaET paclpeelieHne €ro IO KiaccaM U CTPYKTYpUPOBAaHUE IO
paszenaMm M TeMaM MPOrpaMMbl MO XHMHH, OMpPEEseT KOJIUYECTBEHHBIC U
KauyeCTBCHHBIC XapaKTePUCTUKH CoJiepKaHus, PEKOMEHIYEMYIO
MOCTIEZIOBATEIPHOCTh  M3YYEHHS XUMHH C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€HM, JIOTHKM Y4eOHOro Impolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuXxcs, ONpeaAc/sIeT BO3MOXKHOCTH —IpeaMera s
peanu3anuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHUH K
pe3ynbraTtaM o0y4eHHs XMMUU Ha yPOBHE IIeNIel U3yueHHs IpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIFHOW JEATEITbHOCTH OOYYaroImIerocs MO OCBOCHHIO
y4eOHOTO CO/Iep KAHUS.

1.2.3. 3HaHne XUMUU CITY)KUT OCHOBOU JJIs1 POPMUPOBAHUS MUPOBO33PEHUS
0Oyu4aroIerocsi, €ro MpeACTaBICHUN O MaTEepPUATbLHOM €IMHCTBE MHUPA, BaXKHYIO
ponb urparT QopMHpyeMble XUMHEH MPEICTaBICHUS O B3aMMOIPEBPAILICHHUSIX

HPHEPrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOAE, O MyTSAX PEIICHHS TI00aIbHBIX



mpo0IeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUSI.

1.2.4. 3yyeHne XUMHH:

CIIOCOOCTBYET  pealu3alldd  BO3MOXHOCTEM JUIsi  CcaMOpa3BUTHUS U
bopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEU
oOydarolmuxcs, HaBBIKOB HUX CaMOCTOSITENbHOM Yy4eOHOH  JedATenbHOCTH,
DKCIIEPUMEHTAJIbHBIX M HCCIENOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM )KM3HU, TaK U B IPO(PECCHOHATIBHOM 1€SITEIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIAJ1a HA €JUHCTBO IPUPOABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH 00YYaroIIUXCs;

CIIOCOOCTBYET bopMUPOBAHUIO IIEHHOCTHOT'O OTHOILICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPHUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJaJ B
HKOJIOTHYECKOE 00pa3zoBaHuE 00yUatOIIUXCsl.

JlaHHbIE HamNpaBlieHUS B OOYYEHUM XHMHUU OOECIEUUBAIOTCS CIEHU(UKON
COJEepKaHUsl  y4yeOHOro IMpenMera, KOTOPBIM  SBISETCS  IE€Iaroru4ecKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

1.2.5. Kypc xumMuu Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHusi OPUEHTUPOBAH
Ha OCBOCHHE OOYYarOIIMMHUCSA CUCTEMbl IEPBOHAYAIBHBIX MOHATUN XWMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W  HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHSATHI
OPTaHUYECKON XUMMUHU.

1.2.6. CtpykTypa coaepKaHUsl MPOTrpamMMbl MO XUMHH c(opMHupoBaHa Ha
OCHOBE CHCTEMHOro mnojaxojaa kK €€ m3yuyeHuro. CopaepiaHUE CKIAIbIBACTCS W3
CUCTEMBI MOHATUH O XMMHYECKOM 3JIEMEHTE U BELIECTBE M CHUCTEMbl MOHATHHA O
XUMHUecKo# peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHIUITY
MIOCJIENOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHYECKHUX IMPEICTaBICHUI
Pa3HOIO ypOBHS:

aTOMHO-MOJIEKYJISPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3axkona JI.1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;



YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBSI3H;

MpeICTaBICHU 00 3JEKTPOIUTHYECKOMN TUCCOLIMAIINY BEILIECTB B paCTBOpaXx.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEAOBATENBHO OT OJITHOTO
YPOBHS K IpyTrOMY, BBIIIOJIHASA (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHMSI U BO3MOYKHOCTEN MPAKTUUECKOIO IPUMEHEHHS U TTOTYUYEHUS] U3y4aeMbIX
BELLECTB.

OcBoeHne mporpaMmbl 1O XUMHH CHOCOOCTBYeT (HOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CUCTEMHOM NPUPObI, IEHHOCTHOT'O OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOJ[aM
IIO3HaHUsA B Hayke. V3ydeHune XMMUU NPOUCXOAUT C IPUBJICUYCHHUEM 3HAHUM M3
paHee M3y4YEHHBIX y4eOHBIX mpeameToB: «Okpyxaromuid mupy», «buonorus. 5—7
KJIacch U «Pu3nKa. 7 KiIacey.

1.2.7. llpu m3ydyeHWH XWMHH MPOUCXOIUT (HOPMUPOBAHHE 3HAHUNA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJI0OBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3ajayda
y4eOHOro mpeaMera COCTOUT B (POPMHPOBAHUM CHUCTEMbl XUMUYECKUX 3HAHUN —
BaKHEUIIUX (PaKTOB, MOHITHIL, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
0000I11IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K
HAayYHbIM METOJAaM MO3HAHUS MPU U3yUYEHHH BEIIECTB M XMMHUYECKUX PEaKIHil, B
(OopMHUPOBAHNY U Pa3BUTUU ITO3HABATEIbHBIX YMEHHUMN U UX IPUMEHEHUH B yUE€OHO-
MO03HABATEJIbHON U yueOHO-UCCIIEI0BATENbCKON AESITEbHOCTH, OCBOCHUHU MPaBUII
0e301macHOro o0paIeHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM KM3HH.

1.2.8. [Ipn u3ydeHnn XMMHH Ha ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUsA
Ba)KHOE 3HAYEHUE MPUOOpPENId TaKHUe LIEHU, KaK:

(GopMHpOBaHHE MHTEIUIEKTyalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUAM XKU3HU;

HAIpaBJIEHHOCTh ~ OOyuYeHUss  HAa  CHUCTEMAaTUYeCKOoe  MIpHUOOIeHue
oOy4Jarommxcsi K CaMOCTOSTENIbHOW TO3HABATEIBLHON JESITENHbHOCTH, HAayYHBIM

MEeTOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K



XUMUU;

obecrieueHre yclIOBUN, CIIOCOOCTBYIONUX MPUOOPETEHUIO O0YYaIOIUMUCS
OMNbITa PAa3HOOOPA3HON NEATEIBHOCTH, IMO3HAHMS M CaMOIO3HAHUA, KIFOUEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

dopmupoBanue o0med (YHKIMOHAIBLHOM W €CTECTBEHHO-HAy4YHOU
rpaMOTHOCTH, B TOM UHCJI€ YMEHUM OOBSCHITH M OLICHUBATH SIBJICHUS
OKPY’KAIOLIEr0 MHUpPa, MCIHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU H3YUYCHUU
XUMUH, MPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeSTEeIbHOCTH;

dbopmupoBaHre y 00y4arOIINXCcd TYMaHUCTUYECKUX OTHOIICHHUM, TOHUMaHUS
[EHHOCTH XUMHUYECKUX 3HAHUU ST BBIPAOOTKHU SKOJOTUYECKH IEJeCO00pa3HOro
NOBEACHUSI B OBITY U TPYIOBOM MAESATENBHOCTH B IENSIX COXPAHEHHUS CBOETO
3I0POBBS U OKPYKAIOIIEN IPUPOJHON CPENBL;

pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIsi M HANPaBIEHHOCTH JalbHEHIIIETO
oOyueHus.

1.2.9. OGmiee unciIo yacoB, peKOMEHAOBAHHBIX JIJISl U3YYECHUS XUMUH, — 136
yacoB: B 8 kjacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 68 yacos (2 yaca B
HEJIEIII0).

1.3. Conepxanue oOydeHus B 8 Kiacce.

1.3.1. IlepBoHauambHBIE XUMUYECKHUE TIOHATHUS.

[Ipenmer xumun. Ponb XMMHUM B KU3HU YETOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DuU3MUYECKHE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSTHUE
BeecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoOnI pa3aeineHus cMeceit.

ATOMBI W MOJEKYJNbl. XUMHUYECKHE dIeMEHThl. CHMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocTbie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnueckass ¢opmysna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX HJIEMEHTOB.

3aKkOH TIIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOocHuTenbHAs aTOMHAs Macca.



OTtHocHTeNbHAs MOJEKYISIpHAs Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUU.

KomunuectBo BemecTtsa. Monb. MonsipHas Macca. B3auMocBsA3b KOJIWYECTBA,
MacChl M 4YHMCJAa CTPYKTYpPHBIX eAuHMI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

PuU3NYECKUE U XUMHUYECKHUE SIBJICHUA. XUMHAYECKasl peakuus U €€ MpU3HaKu.
3aKOH COXpaHEHHUs] MacChl BEIECTB. XMMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMHYECKHUX peaKlnii (COeTUHEHHMs, Pa3I0KEHHs, 3aMEILICHUs, OOMEHa).

XUMUYECKUN  JKCIIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOM ITOCYHIOU,
npaBuiamMu paboThl B JIaOOpaTopuu W MpuéMaMu oOpalleHusi ¢ JabopaTOPHBIM
o0Opy/lOBaHUEM, H3yuYE€HHE U ONHUcaHue (U3MUECKUX CBOMCTB 0Opa3LoB
HEOPraHWYECKUX BEILIECTB, HaOMoAeHne pu3ndeckux (IJIaBJICHHE BOCKA, TasHUE
JbJa, paCTUPAHUE caxapa B CTYIIKE, KHIIEHUE U KOHACHCAIU BOJIbl) 1 XUMUYECKHUX
(ropeHue cBeuyH, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBHUE MENA C
KHCIIOTOW) SBJICHHM, HAOJMIOJIEHUE W OINUCAaHWE MPU3HAKOB MPOTEKaAHUS
XUMHUYECKUX PeakUui (pa3yIoKeHHUE caxapa, B3aUMOJECHCTBHE CEPHOWU KHCIOTHI C
xjopunoM Oapusi, paznoxeHue ruapokcuna wmeau (ll) mpu  HarpeBanuw,
B3aUMOJICHCTBUE >kele3a ¢ pactBopoM conu meau (), uzydenwme crnocoOoB
paszeneHuss cMmecel (C MOMOINbI0 MAarHuTta, (QUIBTPOBAHUE, BbIIAPUBAHUE,
JUCTWIIIALMS, XpomaTtorpadusi), IPOBEJACHHE OUYMCTKH TOBAPEHHOW COJIH,
HAOJIIOJIEHUE M ONMCAaHUE PE3yJIbTaTOB MPOBEACHUS OIBITA, WUIIOCTPUPYIOLIETO
3aKOH COXPAaHEHHMSI MAaCChl, CO3JaHUE MOJIEIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

1.3.2. Baxkneiue npeacTaBUTEeNIM HEOPraHUIECKUX BEIIECTB.

Bo3nyx — cMech razos. CocrtaB Bo3ayxa. Kuciopon — 31€MEHT U MpOCToe
BemecTBo. Haxoxnenue kucimopoaa B TpupoAe, (U3HMUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJlyuYeHHUsl KUCJIOopoJa B JIabopaTOpuu M MpOMbIIUIeHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aJIoTpoIHas MOIU(pUKALNS KHUCIOPO/a.

TermoBo#t 2h(HEeKT XUMHUECKOW peakinK, TEPMOXUMHUUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb W METAaH. 3arpsA3HEHUE

BO3/IyXa, yCWJICHUE TapHUKOBOTO A (ekTa, pa3pylieHne 030HOBOTO CIIOSI.



Bopopon — snement u mpocrtoe BemecTBO. Haxoxnenume Bomopona B
npupoze, Gu3ndecKre U XUMUIECKHE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI MOy YEHUSI.
Kucnots! u conu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

@dusnueckne CcBoWCTBAa BOAbL. Boma kak pactBopurens. PacTBOpEL
HaceblllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBl. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpuUpOZie M B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHre NpUpOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranumdeckux coenumueHuid. Oxcupapl. Kimaccudukanus
OKCHUJIOB:  cosieoOpa3yroiiue  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyrone. Homenkmarypa okcuaoB. Duszndeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyueHune okcuaos.

OcHoBanusa. Krnaccudukaruss OCHOBaHUM: IIENOYM M HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkuciaor. Homenknarypa kucinor. @uznyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTm MetaimioB H.H. bekerona.
[lony4deHnune KUCIoT.

Comu. HomeHknaTypa conen.

DOU3NYECKe U XUMUYECKHUE CBOMCTBA coJiel. [losyuenue cosiei.

I'eneTnueckas cBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUM.

XUMHAUYECKUN DKCIIEPUMEHT: KA4YE€CTBEHHOE ONPEACIECHUE COIACPKAHUS
KHCJIOpOJa B BO3IyXe, MOJIydyeHre, COOMpaHue, pacro3HaBaHUe U U3yYeHUE CBOMCTB
KHUCJIOpO/Aa, HAOIIOJEHHWE B3aMMOJCHCTBUSI BEIIECTB C KHUCIOPOAOM U YCIOBUS
BO3HMKHOBEHUS U MpEKpalleHusi ropeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3iamu
OKCUJIOB U OIKCAHWE WX CBOWCTB, MOJyYEHHE, COOMpaHME, pPACIO3HABAHUE U
M3YUYEHHE CBOWCTB BOJIOpOJia (FOpeHHUE), B3aUMOJEHCTBUE BOJIOPOJIa C OKCHUIIOM
meru (11) (BO3MOXKHO MCIIONB30BaHNE BHICOMATEPHAIIOB), HAOIIOIeHHE 00pa3IoB
BEIIIECTB KOJWYECTBOM 1| MOJIb, HCCIIEIOBAaHME OCOOCHHOCTEH pacTBOPEHUS

BEIICCTB C pasanHoﬁ pacTBOPUMOCTBIO, IIPHUIOTOBJICHHUC PAaCTBOPOB C



ONPEAEIEHHON MacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICMCTBUE BOJIbI
c MerauiamMud  (HaTpueM W KalublieM)  (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEpPUAIIOB),  HUCCIEJOBaHHE  OO0pa3lloB  HEOPraHUYECKUX  BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOIO/IEHNE U3MEHEHHUS OKPACKU MHIUKATOPOB B pacTBOpax
KHUCIIOT W 1Iesiodeil, u3ydyenue B3aumojenctBus okcuaa meau (Il1) ¢ pactBopom
CEPHOM KHUCJIOTHI, KUCIOT C METaJUIaMH, PEaklUHil HEWTpaau3aluu, IMOJy4YeHUE
HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHHE OJHOIO0 METAUIa IPYTMM M3 pacTBopa
COJIM, pPEUICHUE OJKCHEPUMEHTAJBHBIX 331a4 Mo TeMme «BaxHeimme Kiaccel
HEOPraHUYECKUX COCIUHECHUIN.

1.3.3. Ilepuioguueckuit 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX
sanemeHToB .M. MenneneeBa. CrtpoeHue aroMoB. XHMHUYECKas  CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

[lepBbie TOMBITKU KiacCU(UKAIMU XUMUYECKUX dJeMeHTOB. IloHsatue o
IPYIIAax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepuonuueckuii 3akoH. llepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.U. Menneneea.  KopoTkonepuogHas W JIUMHHONEpuoAHas  (OpMbI
[Tepronnueckoii cuctembl xumuuyeckux 3neMeHToB .M. Menaeneesa. [lepronsl u
rpynnbl. @U3HUECKUil CMBICI TOPAIKOBOIO HOMEpa, HOMEPOB MepUoAa U rpymibl
DIIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX sjiep. M3otonbl. DnekTpoHbl. CTpoeHUE
AJMIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnognueckorn cucremsl J[.M. MenaeneeBa. XapakTepuCTHKa XHMHYECKOIO
3JIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme [I.11. Menaeneena.

3aKOHOMEPHOCTH WM3MEHEHUS pPANNYyCa aTOMOB XHMHYECKHX DJIJIEMEHTOB,
METAJTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYyIaM U epuoaam. 3HaYEHUe
[Teproanueckoro 3akoHa U [leprnoandeckor CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIJIA
pa3BuTHA HayKu U npakTuku. J{.J1. MenneneeB — y4€HbIN U rpakJaHuH.

Xumnueckass cBs3b. KoBaneHTHas (mojsipHass M HENOJspHAsi) CBS3b.

DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.



Crenenb  okucieHus.  OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLIMH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

XHUMHUYECKUN 3KCHEPUMEHT: HM3y4YEHHE OOpa3lOB BEIIECTB METAJUIOB H
HEMETAJUIOB, B3aMMOJCHCTBHE THJIPOKCHIA LHMHKA C PACTBOPAMU KHCIOT U
11eJI0YEeH, IIPOBE/ICHUE OTIBITOB, WUTFOCTPUPYIOLIUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIMNA (TOpEeHue, peakluu pasJoKEHus,
COCMHECHUS).

1.3.4. MexnpeamMeTHbIE CBSI3H.

Peanmszannst MeXIpeaMETHBIX CBSI3€d NPH W3YYEHWH XHMHUM B 8 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJIb30BAaHUE KAaK OOIIMX EeCTECTBEHHO-HAYUYHBIX
NOHATUH, TAK W NOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JUUISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO01muMe ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAYYHBIN (akT, TMIoTe3a, Teopus,
3aKOH, AaHaJU3, CHHTE3, Kiaccu(ukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHUE, MOJIENb, SBICHHE.

@dusnka: marepus, aroM, 3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHI,
W30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJa, dJIEKTPUUYECKUN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIMYUHBI, €IUHULBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpochepa, MUHEpaNIbl, TOPHBIE TOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.

1.4. Conepxanue oOydenus B 9 kiacce.

1.4.1. BemiecTBO 1 XuMUYECKask peakiiusl.

[lepnognueckuit 3axoH. llepuonnueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
J.N. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KATBLIHAS U X COCIUHEHNN
B COOTBETCTBHUM C TIOJIO)KEHHEM 3jeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUIbl XMMHUYECKOW CBA3U. THIMBI KPUCTATUIMYECKHUX

PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U



BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus m HOMEHKIIaTypa HEOPTAHMYECKUX BEIIECTB. XUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMrudeckux peakiyii o pa3inuHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3(deKTy, o
W3MCHEHHIO CTETICHEH OKHUCIICHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTaau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKHE
ypaBHEHUS.

[Tonsitue o0 ckopocTH Xxumuueckoi peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusax. Ilonsatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUh U TOJOXKEHUE XUMHYECKOTO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE — PEAaKLMM, JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKIUU. CocraBneHue  ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HMCIOJIb30BAaHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTUIECKON TUCCOUUALMHI. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M JHUCCOLMAIIMU BEIIECTB C Pa3IMUYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIe DJIEKTPOJIUTHI.

Peaxiuu nonnoro oomena. Y coBusi IpOTEKaHUS peaKIil HOHHOTO 0OMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHbIE YypaBHEHHS peakuuil. CBOWCTBA KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUM 00 2JIEKTPOJIUTUUECKOMN TUCCOIUAIUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THApONIM3E COMNEN.

XUMUYECKUN IKCHIEPUMEHT: 03HAKOMJICHUE C MOJACIISIMU KPUCTAJUTMYECKUX
pPEMIETOK HEOPTAHUYECKUX BEIIECTB — METAJJIOB M HEMETAIUIOB (rpaduTa 1 amasa),
CJIOKHBIX BEIIECTB (XJIOpUIA HATPHUA), HUCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON pEeaKIMu OT BO3ACHCTBUS PA3IHUHBIX (DAKTOPOB, HCCIIECIOBAHUE
AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpoOLEcCa IUCCOLHUAIMU KHUCIOT,

miesouei M cosiel (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), NPOBEIECHUE



OTIBITOB, WJUTFOCTPUPYIONIUX MPHU3HAKK TMPOTEKAHUS PEeaKIMii MOHHOTO OOMeHa
(oOpa3oBanme ocaaka, BBIIEICHUE Ta3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX  OPUMEPBI  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pPEaKIui
(ropeHue, peakiMi pasyIoKeHHs, COCTMHEHNUs), pACTIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 33]1a4.

1.4.2. HemeTatbl M IX COCTMHCHUSI.

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne m (U3NYECKUe CBOMCTBA MPOCTHIX
BEII[ECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HA MPpUMEpE XJIopa (B3auMOJIeHCTBHE
C METaJUlaMH, HEMeTajulaMu, Miesnoyamu). XiopoBoaopon. CoysiHas KHCIIOTa,
XUMUYECKUE CBOWCTBAa, MOJIydeHUE, mpuMeHeHue. JleiicTBue xjopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaskHenme XI0puabl U UX HAX0XKICHUE B
pUPOJE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbl. OcOOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

Crtpoenue u ¢puznueckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U CEPHI.
AnnoTponHble MOAU(PUKALIMK KUCIOPOAa U cepbl. XUMHUYECKUE CBOICTBA CEPBHI.
CepoBoi0po/1, cTpoeHHE, (PU3NYECKUE U XUMUYecKre cBoMCcTBa. OKCHUIBI CEpPhI KaK
MPEACTABUTENIN KUCIOTHBIX OKCUIOB. CepHas KUcioTa, GU3NYECKUEe U XUMHUECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U Crenu(puyecKue).
XUMHYECKHE PEaKIINH, JIKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOoTyYeHus
cepHoil kucioTel. [Ipumenenue. Conu CepHON KUCIOTHI, KAUECTBEHHAS peaKklys Ha
cyib(dar-uon. HaxoxaeHue cepbl U €€ COENMHEHHH B mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

O6mras xapaktepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHMUSI.

A3oT, pacnpocTpaHeHue B Mpupoje, HU3NIecKne 1 XUMHUIECKUEe CBOWCTBA.
KpyroBoport azora B npupojie. AMMHUaK, ero Gpu3n4ecKue 1 XMMHUYECKHE CBOMCTBA,

MMOJY4YCHHUC H IIPUMCHCHHC. Comn aMMOHUA, HX (1)H3H‘IGCKI/IG H XUMHYCCKHEC



CBOMCTBa, NpuMeHeHue. KadecTBeHHas peakuys Ha HWOHBI aMMOHUA. A30THas
KHUCToTa, €€ mojdydyeHue, (U3NYeCKhe M XUMHUYECKHME CBOMCTBa (00mIue Kak
IpeCTaBUTENS Kilacca KUCIOT U crneuuduueckue). Vcmnonp3oBaHue HUTPATOB U
coJIell aMMOHMSI B KAUYECTBE MUHEPAJIBHBIX YAOOpeHUH. XUMHUECKOE 3arpsi3HEHNE
OKpY>KaloIllel Cpeibl COENMHEHUSIMU a30Ta (KUCJIOTHBIE NOXKIU, 3arps3HEHHE
BO3/yXa, I0YBBI U BOJIOEMOB).

docdop, amnorpornusie Mogupukanuu Gochopa, pU3NIECKUEe 1 XUMUIECKHIE
coiictBa. Okcun dpocdopa (V) u pochopnas kucnota, Gpusnueckue 1 XUMUYECKUE
cBoOiicTBa, monyueHue. HMcmonb3oBanue (ochaToB B KauecTBE MHUHEPAIbHBIX
yIA00pEHUH.

O6mas xapakrepuctuka 37eMeHTOB |V A-rpynmbl. OCOOGEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

VYrnepona, amioTponHble MOAU(UKAIMU, PACHpPOCTPAHEHUE B MPHUPOJE,
dbuznyeckrue M XUMUUYECKUE CBoMcTBa. AncopOuus. KpyroBopoT yriepona B
npupoze. Okcuibl yraeposa, ux pu3ndeckue 1 XMMHUYEeCKUe CBOMCTBA, IECTBUE HA
JKUBbIE€ OPraHU3Mbl, IMOJIY4YEHHE M TPUMEHEHHE. ODKOJOTUYECKUE MPOOIIEMBI,
CBsI3aHHBIE ¢ okcuoM yriiepona (1V), runoresa riio6aipHOTO MOTEIUICHHS KITMMATa,
NAapHUKOBBIN 3P PeKT. YronbHas KUCIO0Ta U €€ COJIU, UX (PU3HNUECKUE U XUMUYECKUE
CBOICTBA, Moy4yeHue u npuMeHeHue. KauectseHHast peakuusi Ha KapOOHAT-UOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHayanbHbIE MOHATHUS 00 OPraHMYECKUX BEILIECTBAX KAK O COEAMHEHUAX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TAHOJ, TJIMLEPHUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI UX NIepepabOTKu (OEH3UH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

[ToHsiTHE O OMONOTMYECKHU BaXHBIX BELIECTBAX: )KUPAX, OENKaX, yriIeBoJAax —
U UX pOJIM B YKU3HM 4YeJOBeKa. MaTepHallbHOE €IMHCTBO OPraHWYeCKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckne W XWMHUYECKHE CBOWCTBA, TMOJy4YEHUE W
npumeHenue. CoeuHeHHsI KpeMHHUs B mpupojie. O01ire npencraBieHus 00 OKCue

kpemHusA(1V) u kpemuueBoir kuciaore. CUIMKATBI, UX MCIOJb30BAHUE B OBITY,



MEIULMHE, IPOMBIIIIIEHHOCTH. BajkHelIne CTPOUTENIbHBIE MAaTEPHUAIIBI: KEPAMHUKA,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

XUMHUYECKHUI IKCTIEPUMEHT: U3y4eHHe 00pa3lioB HEOPraHUUYECKUX BEILECTB,
CBOMCTB COJISTHOM KHCJIOTBI, IPOBEACHUE KAUECTBEHHBIX PEAKIUI HA XJIOPUA-HOHBI
U HaOJIOJIEHUE MPU3HAKOB WX MPOTEKAHUs, ONBITHI, OTpaXKaromue PU3nIecKue 1
XUMUYECKHE CBOMCTBA T'AJIOTEHOB U UX COEJUHEHUH (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), O3HAKOMJIEHHE C oOpaslamMu XJIOpPUI0B (TaJOreHujIOB),
O3HAaKOMJIEHUE C 00pa3laMH Cepbl U €€ COETUHEHUSMHU (BO3MOMXHO MCIOJIb30BAHHE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHLIEHTPUPOBAHHONW CEPHOM  KHCIJIOTBI, H3YYEHUE XUMHUYECKHX CBOMCTB
pa30aBiICHHONM CEpHOW KHUCJIOTHI, NPOBEACHUE KAYECTBEHHOM peakUuud Ha
cyibdar-uoH W HaOMIOJEHHE TpU3HaKa €€ TMPOTEKaHUs, O3HAKOMIIEHUE C
(¢u3nueckuMu CBOMCTBaMH a30Ta, (ochopa U HUX COECIAUHEHHUU (BO3MOMKHO
UCIIOJIb30BAaHUE  BUJECOMATEPHANIOB), oOOpa3laMH a30THBIX H  (POCPOpPHBIX
y100peHuit, noayuyeHue, coOupaHue, paclio3HaBaHUE U U3yYEHHUE CBOMCTB aMMHUAKa,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKIMi HA HOH aMMOHUS U (hochaT-uoH U U3ydeHHue
IIPU3HAKOB WX MPOTEKaHUs, B3aUMOJECHCTBUE KOHUECHTPUPOBAHHOW a30THOMU
KHCJIOTBI C MeIbI0 (BO3MOXHO MCIOJb30BAaHUE BUJIEOMATEPHAIIOB), H3YUYEHUE
MoJieNIel KpUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, QpysiepeHa, 03HaKOMIIEHUE
C TPOLIECCOM aJCOpPOIMHU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOMCTBOM MpPOTHBOrasa, Moly4yeHue, COOMpaHue, pacrio3HaBaHUE U H3YyUYEHHE
CBOMCTB YIJIEKUCIIOIO rasa, MpOBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAT-MOHBl M W3yYEHHE IMPU3HAKOB MX [MPOTEKAaHUS, O3HAKOMJIEHHE C
MPOIYKUMENH CUIIMKATHON MPOMBIIUIEHHOCTH, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BakHenIIne HEMETaIbl U KX COCTUHEHHUS».

1.4.3. MeTauisl U UX COCTUHEHUS.

OO6m1ast xapaKTepruCcTUKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHH
ux nosnoxeHus B IlepuonMueckod  CUCTEME  XMMHUYECKHX  3JIEMEHTOB
.. MenaeneeBa u ctpoeHust aroMoB. CTpoeHre MeTajuioB. MeTayumyeckas CBsi3b

U METAUIMYECKAs] KPUCTAJUIMYECKass pemeETKa. ODNEKTPOXUMUYECKUM  psij



HanpsOKeHUN MeTayuioB. OU3ndeckrue U XMMHYECKHe CBOMCTBA MeTauioB. Oouue
CIOCOOBI TIONTy4YeHUsT MeTauioB. [lOHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX 0T KOppo3uu. CriiaBsl (CTallb, 9yTYH, JIOPATIOMUHAN, OPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[{enouynble MeTauIbL: MOJ0XKeHUE B [leproinueckoil CUCTEME XUMHYECKUX
anemeHtoB /.M. MenneneeBa, CTpoeHHME HX aTOMOB, HAXOXIEHUE B MPUPO/IE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUILI HaTpuss W Kaius. [IpuMeHeHHWe IIeNOYHBIX METAUIOB M HX
COEIMHECHUM.

[I{enoyHO3E€MENbHBIE METAUIBI MAarHud W KaJIbIMU: IIOJOXKEHHE B
[Ieproanueckoi cucreme xXuMuueckux 3iaeMeHToB /[ .M. Menneneesa, ctpoeHne ux
aTOMOB, HaXOXJeHUE B Ipupojie. PU3NUEeCKUe U XUMUYECKUE CBOWCTBA MarHusi U
KaJibIusl. BaxkHeiime coefuHeHns! KanbIus (OKCU, TUIPOKCU/T, coJin). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUSI.

AJIFOMUHUNA: TTO10KeHUE B [leproanueckoi cucteMe XUuMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa, CTpOoeHHE aTtoMa, HaxOoXIAeHHE B npupone. Pusnyeckue U
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenue B Ilepuoguueckoil cUCTeME XMMHYECKUX 3JIEMEHTOB
J.. MeHnneneeBa, CTpOE€HHE aTOoMa, HAxOXKJICHHWE B mpupoae. dusznueckue u
XUMHUUYECKHE CBOMCTBA *keje3a. OKCHIIbI, THAPOKCHIB U cou coym xenes3a (1) u
xemnesa (l11), ux cocra, cBoOCTBa U MOTyYEHUE.

XUMHUYECKHIN HKCIIEPUMEHT: O3HAaKOMJICHHE C o0pa3laMyd METaIOB U
CIUIaBOB, MUX (PU3MUECKUMM CBOWMCTBAMM, HU3YUEHUE PE3YJIbTATOB KOPPO3UU
METAJJIOB  (BO3MOXKHO  HCIOJIb30BAaHUE  BHUACOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSI OKCUJA KaJbIlMd U HATPUS C BOJON (BO3MOHO HCIIOJIh30BaHUE
BHUJICOMATEPHUAIIOB), HCCIIEIOBAHUE CBOWCTB XKECTKOW BOABI, MpOIEcCa TOPEHUs
kKeJeza B KUCIopoAe (BO3MOXKHO HCMOJb30BAHUE BHICOMATEPHAIIOB), TPU3HAKOB
MPOTEKAHHUSI KAYECTBEHHBIX PEAKIMil Ha WOHBI (MarHusi, Kajablus, aJTIOMUHUSA,
nuHka, xxenesa (1) u sxenesa (11l), meau (Il), HabnroneHUe U onrMcaHue MPOIECCOB

OKpalllMBaHHA IINIAMCHU HWOHaAMM HATpuUA, Kalud W KaJlbIusd (BOSMO)KHO



WCIIOJIb30BAaHUE  BHUJICOMATEPUAIOB), HCCICIOBAaHUE aM(POTEPHBIX CBOMCTB
TUJPOKCHUJIA ATTFOMUHHUS U TUAPOKCHUAA IMHKA, PEIICHHE SKCIIEPUMEHTANIbHBIX 3a7a4
1o TeMe « BakHENIIne METAIJIbl U UX COSTUHEHUSD).

1.4.4. Xumus 1 OKpyKarolas cpeja.

BemecTtBa u martepuanbsl B NOBCEIHEBHOM >KU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. [lepBas momompb mpu
XUMHUUYECKUX 0KOraX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolleld cpefbl (mpenesibHas AOMyCTUMast
KoHIeHTpaius BeiecTB (nanee — [1JIK). Posib xuMuu B pelieHUH 3KOJIOrMYECKUX
npoOJieM.

XUMHUYECKHI OKCIEPUMEHT: HU3y4eHHE OOpas3IoB MarepuaioB (CTEKIIO,
CIUTaBbI METAJIJIOB, MMOJMMEPHBIE MAaTEPHUAIIBI).

1.4.5. MexXnpeIMeTHbIE CBS3H.

Peanmm3zannst MeXIpeaMETHBIX CBS3€d NpPH W3YYEHWH XHMHUM B 9 Kiacce
OCYILECTBIISIETCS 4EpPe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTecTBEHHO-HAYUHbIC MOHATHS: HAy4YHBIM (akT, rUmoresa, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
HKCIEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIBI.

dusznka: Marepusi, aToOM, D3JICKTPOH, HPOTOH, HEUTPOH, HOH, HYKIMU]I,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKUN 3apsll, MPOBOJHUKH,
MOJYTIPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIINUECKast
pemeTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMUIBI W3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocuntes, apixanue, Ouochepa, dKOCHCTEMa, MHUHEPAILHBIC
yAOOPEHMS, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaNIbI, TOPHBIE TMOPOJBI,

IMOJIC3HBIC NCKOIIA€MBIC, TOIIIINBO, BOAHBIC PCCYPCHI.



1.5. [Inanupyemble pe3yabTaThl OCBOEHUS MPOrPaMMBbl 10 XUMUU HAa YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHMUs.

1.5.1. U3yyenne XUMHM Ha YpPOBHE OCHOBHOrO OOLIEro 0Opa3oBaHUs
HAIpPaBJICHO HA JIOCTH)KEHUE OOy4YalOIMMUCS JUYHOCTHBIX, METANPEIMETHBIX U
IPEIMETHBIX PE3yJIbTaTOB OCBOEHUS YUEOHOI O IpeIMETa.

1.5.2. JInuHOCTHBIE pe3yNbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOT'O OOILEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCITUTATEIbHOU AESATENIBHOCTA B COOTBETCTBUH C TPAJULIUOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHBIMU B
o0miecTBe MpaBWIaMM M HOPMAMM IOBEACHHMS M CIIOCOOCTBYIOT IIpoLEeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3ALNN 00yYaIOIIUXCS.

1.5.3. JIu4uHOCTHBIE pE3yJIbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYaroIIMXCs
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHMBHBIX LIEHHOCTHBIX OpHEHTAlMN U
paclIMpeHre ONbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOr0 BOCIIUTAHHUS:

LEHHOCTHOT'O OTHOWIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYEHUS XUMUYECKONM HAyKH B JKHU3HHU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpMaIHeil o
NEPENOBbIX JTOCTHXKEHHUSIX W OTKPBITUSIX MHPOBOM M OTEUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) TPayKTaHCKOTO BOCITUTAHUS:

OPENCTABICHUS O COLMAJIBHBIX HOpPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW MEATEIBbHOCTH MpPH
BBINIOJIHEHUU YYEOHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM YUeOHOM eI TeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEJEHUE W IOCTYNKH CBOMX TOBAapUIIEH C MO3UIMU HPABCTBEHHBIX M
MPaBOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIECTBUN MOCTYTIKOB,;

3) IEHHOCTH HAYYHOTO MTO3HAHUS:



MHPOBO33PEHYECKUX MPEJCTABICHUI O BEIIECTBE U XMMHUUYECKON peaKIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIONIUX
OCHOBY 11 TIOHMMAaHUS CYITHOCTH HAayYHOW KapTUHBI MUpA, MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHS NPUPOJbI, B3aUMOCBS3SX YEIIOBEKA C
MPUPOIHON CPENO, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUU I10
XUMUH, HEOOXOIUMBIX ISl 0ObSICHEHUS HAOJI0JaEMBIX MPOLECCOB U SIBJICHUN;

MMO3HABATEILHON, MH(POPMAITMOHHONW M YUTATEIIbCKOUN KYIBTYPhI, B TOM YUCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C Y4YCOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHMMH CpeJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeca K OOYUYEHHIO M TO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  caMoOOpa3oBaHUIO, TMPOEKTHOM W  HCCIIEI0BaTEIbCKOMN
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOyUEHHS B
JlaTbHEHIIEeM;

4) hopMUPOBAHHS KYJIBTYPBI 3I0POBbSL:

OCO3HAaHMSI LEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOUIEHUA K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 »KW3HU, OCO3HAHUS TOCJICICTBUU U
HETIPUATHS BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aJIKOroJis, HAPKOTUKOB, KYpeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TNpH  OOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEabHOU KU3HH;

5) Tpy10BOTO BOCITUTAHHS:

MHTEpECca K MPAKTUYECKOMY M3yUCHUIO Mpodeccuid W Tpyla pa3IMuHOTO
poja, yBaXeHHE K TPYAY U pe3yjbTaraM TPYJIOBOW JIESITEILHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHMS NPEAMETHBIX 3HAHUW MO XUMHH, OCO3HAHHOIO BBIOOpA
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCcCUOHATBLHOM ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCHOHANTBHON CPEJIE;

6) KOJOTHYECKOr0 BOCITUTAHMS

AKOJIOTUYECKU 11eJ1IeCO00Pa3HOr0 OTHOIIEHHS] K MNPUPOJIE KaK UCTOUYHUKY



YKU3HHM Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUs LIEHHOCTH 3JI0POBOIO U
Oe3omacHOro o0pas3a JKU3HH, OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY
buznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHS IIEHHOCTH COOJIOCHHUS
IpaBUJI OE30MIACHOTO MOBEEHUS NpU padOTe ¢ BELIECTBAMHU, a TAKKE B CUTyalUsX,
YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH IPUMEHSATH 3HAHMS, MOTyYaeMble IPU U3YyUYEHUU XUMHH, IS
pelmeHns 3a1ad, CBA3AHHBIX C OKPY’KAIOUIEH NPUPOAHOM CPENOM, IOBBIICHUS
YPOBHSI  JKOJIOTMYECKOW  KyJbTYpPbl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEH UX PELICHHS IOCPEACTBOM METOJOB XUMUMU;

HKOJIOTMYECKOTO  MBILIUICHUS, YMEHHS PYKOBOACTBOBATBCA UM B
II03HABATEJIbHOM, KOMMYHUKAaTHBHOW U COLIMAIBHON ITPAKTHUKE.

1.5.4. MeranpenmeTHsle  pe3yibTaThl. B cocraBe  MeTanpeaMETHBIX
pEe3yibTaTOB  BBIAEISAIOT 3HAYUMBbIE i1 (OPMUPOBAHUS  MHUPOBO33PEHUS
oOllleHay4YHble TOHATUSA (3aKOH, TEOpHs, NMPUHIMII, TUNOTEe3a, (akT, cucrema,
IpoLIECC, IKCIEPUMEHT M JAPYroe.), KOTOpbI€ HCHOJB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX Y4EOHBIX IpeIMEeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX MIPEIMETOB
dopMUpOBaTh MPEICTaBICHUE O LEJOCTHOM HaydyHOHM KapTWHE MHpa, WU
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,
pPEryJIsTUBHBIE), KOTOpble oOecrneyuBalOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOATENILHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOM NESITEIbHOCTH.
MetanpeameTHbIe pe3yIbTaThl OCBOSHUSI 00pa30BaTeNIbHOM MporpamMmbl [0 XUMUU
OTpa)karoT OBJIAJICHUE YHUBEPCAIbHBIMHU MO3HABATEIbHBIMU ACUCTBUSMHU, B TOM
qUCIIE:

1) 6a30BBIE JIOTHYECKHUE ICUCTBUS:

YMEHUE MCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHHUH
3HAHMI: PACKPbIBaTh CMBICI XMMHUYECKHX MOHATUNA (BBIAEHATh UX XapaKTEpHbIE
NPU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BaTh
HOHSTUS JJI1 OOBSICHEHUS OTJENbHBIX ()aKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(UKALKUM XUMUYECKUX BEIIECTB M XMMHUYECKHX pEeaklui,
yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3YUYEHUS,

CTPOUTH JIOTUYECKHE paCCYX ACHUS (MHIAYKTUBHBIE, A€IyKTUBHbIC, 110 aHAJIOTUN),



MIPOBOJIUTH BBIBOBI U 3aKITFOYCHMUS;

yMEHHE TIPUMEHSATh B TMPOIECCe TMO3HAHUS TOHATHS (MPEIMETHBIE W
MeTaIpeMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICITH, UCIIOJIb3yEeMbIC B XMMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIC B XUMHH MOJCIBHBIC MTPEICTABICHHS —
XAMHYECKUN 3HaK (CUMBOJI DJIEMEHTA), XHUMHUYeckas (opMmyna U ypaBHEHHE
XUMHYECKON peakluy — MPU PEIIeHUN Y4eOHO-TI03HABaTeIbHBIX 3a7a4, C YIETOM
ATUX MOJIETBHBIX TIPEJICTABICHUN BBISBISITH W XapaKTEPU30BaTh CYIIECTBCHHBIE
MIPU3HAKN W3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBEISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3U U
IPOTUBOPEYHS B H3yUaeMBIX MPOIECCaX U SIBICHUAX;

2) 6a30BbI€ UCCIIEI0BATEILCKHUE IEHCTBHUS:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA
MTO3HAHUS, & TAKXKE B KA4E€CTBE OCHOBBI TSI (POPMUPOBAHUS THITOTE3HI IO TTPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

MpUOOPETEHUE OIbITa 10 IUIAHWPOBAHWIO, OPTAaHU3AIMH W IPOBEIACHUIO
YYEHHUECKUX JKCIIEPUMEHTOB: YMEHHE HaOI0naTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJibTar, POopMyIHpPOBaTH 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCICIOBAHUS, COCTABIIATh OTUET
O MpojieaHHoMi padboTe;

3) pabota ¢ uapopmanuei:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HHTEPIPETHPOBATH HWH(MOpMAIUIO
pa3TUYHBIX BUIOB U (HOPM MpEACTaBICHUS, MOTyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAs ~ JIUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPaBOYHBIC
nocoOus, pecypcel VHTepHETa), KPUTHYECKH OIICHWBATH IPOTHBOPEYMBYIO W
HEJIOCTOBEPHYIO UH(POPMAITHIO;

YMEHUE TPUMEHSITh Pa3InIHbIC METOJBI U 3alpPOChl TP TOWCKE B 0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIWUMBIX [JIsi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7[a4 OMPEICAEHHOTO TUIIA, IPUOOPETEHHUE OTBITA B
0o0JaCTH  WMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHNE KYJbTYpOH aKTUBHOTO MCIIOJB30BAHMS Pa3IMUYHBIX IIOUCKOBBIX CHCTEM,

CaMOCTOATENILHO BHIOMPATh ONTUMANbHYIO (hOpMY MpeacTaBieHus] HHpOpMauu U



WUTIOCTPUPOBATh peIlaeMble 3a/adydl HECJIOXHBIMA CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku 1 UX KOMOWHAIUSIMU;

YMEHUE HCIOJb30BaTh M aHAJIM3UPOBaTh B IHpoLecce Y4YEOHOW W
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKarolled HpPHUPOIHOM
Cpelbl;

1.5.5. V oGyuaromierocst OyayT chopMUPOBaHBI CIEAYIONINE YHUBEPCATbHBIC
KOMMYHHUKATHBHBIC JCHCTBUS:

YMEHUE 3a/1aBaTh BOIIPOCHI (B X0/1€ IMajora v (Wjiu) AUCKYCCUH) IO CYLLECTBY
oOcyknaemMol Tembl, (OPMYIMPOBAaTH CBOM MPEIIOKEHHUS OTHOCUTEIIBHO
BBITIOJIHEHMS IIPEIJIOKEHHON 3a/1a4H;

IpUOOpETEHNE ONbITAa IPE3EHTALUU PE3YJIHTATOB BBIIIOJIHEHUS XUMUYECKOTO
AKCTIepUMEHTa (J1a00paTOPHOTO OMbITA, JAOOPATOPHOI pabOTHI MO KUCCIIEIOBAHUIO
CBOMCTB BEIIECTB, YYEOHOTO IIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH I1O3HABATEIBHOW U
UCCIIEIOBATENLCKON JIESITEbHOCTH IPU PELIEHUH BO3HUKAIOMIMX MIpoOsieM Ha
OCHOBE yuéTa OOLIMX MHTEPECOB M COrJIacOBaHUs MO3ULUH (0OCYXIeHMs, OOMEH
MHEHUSIMH, «MO3TOBbI€ INTYPMBI», KOOPIWHAIUS COBMECTHBIX JCHCTBHIA,
OIpEJIEICHNE KPUTEPUEB IO OLICHKE KaYyeCTBA BBIIIOJIHEHHON paOOThl U JPYTHE);

1.5.6. V oGyuaromterocst OyayT chopMUPOBAHBI CIICAYIONINE YHUBEPCATBHBIC
pEryJIATUBHBIEC 1EHCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENH JeATEIbHOCTH, MJIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIH KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUWA TIPYU BBINOJHEHUHM 33JaHUA C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLIEHWBATh COOTBETCTBHUE MOJTYUYEHHOIO pe3yJbTaTa 3asiBJICHHOM 1IeJu;

YMEHHE HCIIOJIb30BaTh W aHAIM3UPOBATh KOHTEKCTHI, MpeJiaraemMble B
YCJIOBUH 33IaHUM.

1.5.7. IlpenmeTHbIE Pe3yIbTATHl OCBOCHUS IIPOTPAMMBI [0 XUMHUH Ha YPOBHE



OCHOBHOTO 00111eT0 00pa3oBaHUsl.

B cocraBe mpeaMeTHBIX PE3yNBTATOB IO OCBOEHUIO O0S3aTEIHHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JneucTBul, crnenuduyueckue A IpeAMETHON o0nacTtu  «XHUMHS», BHJBI
JEATEIBHOCTH MO  IMOJYYEHUI0 HOBOIO 3HAaHWs, €ro HWHTEpIpPETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

1.5.7.1.K xoumy oOydyenuss B & Kimacce y oOydaromerocs Oymy
c(hOpMHPOBAHKI CJICTYIONTUE MPEIMETHBIC PE3YIbTAThI 0 XHMHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMWYECKUX IOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKUH 2JIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OTHOPOAHAS
Y HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTENIbHASL ATOMHAsI U MOJIEKYJISIpHAsl Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJISI XUMHUYECKOIO
AJIEMEHTa B COCJAMHEHUHU, MOJSPHBIA 00BEM, OKCHJ, KHUCIIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPULIATENIBHOCTh,  CTEIIEHb  OKHCIICHUS, XUMHYECKash  peakuus,
KJaccu(uKaiuys peakiuii: peakiiii COCIMHEHUS, PEaKIIUU Pa3I0KEeHUsI, PEaKIIuu
3aMEIEeHUsI, PEaKIMh OOMEHa, 2K30- U JHAOTEPMHUYECKHE PEaKIMH, TEIrI0OBOU
s ekt peakuu, SAPO aToMa, BICKTPOHHBIA CJIOM aroMa, aTOMHash OpOUTallb,
pagdyc atroMa, XMMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAsl CBSI3b, HWOH, KAaTHOH, AaHWOH, pPacTBOp, MAaccoOBas JOJIsl BEIIECTBA
(poreHTHAsI KOHIIEHTPAIKsi) B PaCTBOPE;

WUIIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKHUX TMOHATHUM U
MPUMEHSTh 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPALICHUI;

HCTIOJB30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJieHUsI (POpMyJT BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINN;

OTPENICNIITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTETICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCIUWHEHUSX, MPUHAIICKHOCTD
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COeAMHEHUM 1o (GopMysiaM, BHJ XUMUYECKON
CBsI3U (KOBaJICHTHAsl U MOHHAsI) B HEOPTAHUYECKUX COCTMHEHUSX;

packpbiBaTh  cMmbicn  Ilepuommueckoro  3akona .. Menneneesa:

JACMOHCTPpUPOBATb TIOHUMAHUEC HCpHO}IquCKOﬁ 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX



AJIEMEHTOB OT MX MojoxkeHus B Ileproauueckoil cucrteMe, 3aKOHOB COXPAaHEHUS
Macchl BEIIECTB, OCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUS, 3aKOHa
ABorazipo, ONMMChIBaTh M XapakTepu3oBaTh TabmuuHyro (opmy Ilepumomamueckoit
CUCTEMBbl XUMHUYECKHUX DJIEMEHTOB: pa3iuyarTh IOHATUS «IJIaBHAs MOArpymnmna
(A-rpynma)» u «mnobounas noarpynna (b-rpyrma)», Manabsie U OOIbIIME TEPUOIHI,
COOTHOCHUTH 0003HaUEHMsI, KOTOpbIEe UMEIOTCs B Tabnuile «lleproauyeckas cucrtema
xuMudeckux sneMeHToB J[.M. MeHneneeBa» C YUCIOBBIMH XapaKTEPUCTHUKAMH
CTPOEHHUs aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjapa, oOIee Ymciio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AJIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBATh XUMHUYECKHE HJIEMEHTHI, HEOPTaHMYECKHE BEIECTBa,
XUMUYECKUE peakinu (10 YUCIIY U COCTABY YYaCTBYIOIIUX B PEAKIMU BEUIECTB, [0
TersioBoMy b dexTy);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA BEIIECTB
pPa3IMUHBIX KJIACCOB, TMOJTBEPKJasi OMHCAaHWE TMPUMEPAMHU MOJEKYJISPHBIX
YPaBHEHUMN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINN;

POTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOKHOCTH NPOTEKAHWS XWMHYECKHUX MPEBPALICHUNA B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa 1Mo ¢opmylie COSIUHEHUs, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakuuu;

IPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIUTEIBLHON AEATENbHOCTA — aHAINU3 U
CUHTE3, CpaBHEHHUE, 0000IeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3EH — JIJIs1 U3YUEHHS CBOMCTB BEIIECTB U XUMUYECKHUX
peaKkiuii, eCTECTBEHHO-HAyYHbI€ METOJbl MO3HAHUSI — HAOJIOJEHUE, U3MEpPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

CJIEIOBATh MIPaBUJIaM IMOJIb30BAHUSI XUMUYECKON MOCYAO0N U J1aOOpaTOPHBIM
000OpyZI0OBaHUEM, a TAKXKe MPaBUJIaM OOpAIICHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO

MOJIYYCHUI0 W COOMpaHUI0 Tra3000pa3HBIX BeEIIECTB (BOJAOpPOJa U KHUCJIOPOJa),



IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAaCCOBOW JOJIEH PACTBOPEHHOTO
BCILIECTBA, IUIAHUPOBaTh W MPOBOJAUTH XHMHUYECKHE OSKCIIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB LIEIOYEH U KMCIIOT C MOMOIIBIO HHAUKATOPOB (JIAKMYC,
dbeHondTaneuH, METWIOPAHXK U ApyTrue).

157.2.K xoHmy oOydenus B 9 kjacce y oOyugaromerocs Oyay
c(hOpMHUPOBAHKI CJIETYIONINE MPEIMETHBIE PE3YIbTAThI 0 XUMUHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHIN: XUMUYECKUM 2JIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILIECTBO, CJIOKHOE BEIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHULIATEIIBHOCTh, CTEMEHb OKHUCIICHHS, XUMHUYECKas
peakiysi, XMMUYECKasl CBSI3b, TEIIIOBOM 2PPEKT peakinu, MOJIb, MOJISIPHBIN 00bEM,
pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DSIIEKTPOJUTHYECKAsT AUCCOIMALINS,
peakiy KOHHOTO 0OMEHa, KaTalu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIC U
HEeoOpaTUMBbIe peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIC peakiuu,
OKHUCJIUTENIb, BOCCTAaHOBUTEIb, OKHCIEHHE M BOCCTAHOBJIIEHUE, aJUIOTPOIUS,
aM(pOTepHOCTh, XHWMHYECKasi CBS3b (KOBAJEHTHAasl, HWOHHAs, METaJUIMyecKas),
KpUCTAJUTMYECKasl pElIETKa, KOPPO3Us METAJUIOB, CIUIABbl, CKOPOCTh XMMUYECKOU
peakuuu, npeaenbHo nomnycrumas konuentpanus [1/1K BemecTsa;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHYECKHUX TMOHSTHH U
MPUMEHSIThH ITU TTOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

HCTIOJB30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJIeHUsI (POPMyJT BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIECHUS XMMUYECKUX AJIIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJJIEKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy COeMHEHUM 1o opMysiam, BUJ XUMUYECKON CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJJTMYECKasi) B HEOPraHWYECKUX COCAMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU
dbopmyiie, XxapakTep cpeiibl B BOAHBIX pACTBOPAX HEOPTraHUUECKUX COSAUHEHUM, TUIT
KPUCTALTMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici Ilepumogmueckoro 3akona J[.M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUUYHYIO
dbopmy Ileproauueckoil CUCTEMbl XMMHUYECKUX SJIEMEHTOB: pa3jiMyaTh IMOHATHS

«riaBHas noArpynna (A-rpymnmna)» u «rnodboynas noarpynmna (b-rpynmna)y», massie u



OonbIlie  TIEPHOJIBI, COOTHOCHTH OO0OO3HAYEHHUS, KOTOpPbIE HWMEIOTCS B
NIEPUOAMYECKON TaOJUIle, C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sapa, oOIiee YHCIO SJICKTPOHOB H
pacmpeeNieHre uX 10 3JIEKTPOHHBIM CJI0SIM), OOBSICHITH 00IIHE 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB DJICMEHTOB U WX COCTUHEHHN B Mpe/iesiaX MallbIX MEPHOOB U
TJIABHBIX MOJTPYII ¢ YIETOM CTPOCHHUS UX aTOMOB;

KJIACCU(UITUPOBATh XUMHYCCKHE 3JICMEHTHI, HECOPTaHMUYSCKHE BEIIECTBA,
XUMHYCCKHE PEakIuu (110 YHCITy M COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 11O
TerIoBoMy J(hPexTy, MO HZMEHEHUIO CTENECHEW OKHUCICHHUS XUMHYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHMCHIBATH) OONME W CHEHU(PUUSCKHEC XUMHUYCCKUE
CBOMCTBA MPOCTHIX W CJIOKHBIX BEIIECTB, TOJTBEPXKIasi OMHUCAHWE TpPUMEpaMH
MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHUI COOTBETCTBYIONIUX XUMHUCCKHUX PEAKIIHA;

COCTaBJISAITh YPAaBHCHUS JICKTPOIMTHYSCKOMN TUCCOMALINN KHACIIOT, IEI0YCH
U COJIeH, TOJIHbIE M COKpAlmEHHBIC YpPaBHCHHS pEaKIMid HOHHOTO OOMeHa,
YpaBHECHUS pEaKIUi, TOJITBEPKIAONINX CYIIECTBOBAHWE TCHETHYCCKOW CBSI3H
MEKTy BEIIECTBAMH PAa3IMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHK
TIOCPEJICTBOM COCTABJICHUS SJICKTPOHHOTO OalaHCca 3TUX PEaKIINM;

MIPOTHO3MPOBATh CBOWCTBAa BEHISCTB B 3aBHCHMOCTH OT HUX CTPOCHUA,
BO3MO>KHOCTH MPOTEKAHMSI XUMUYECKHUX TIPEBPAIICHUIA B Pa3JIMYHBIX YCIOBHIX;

BBIUMCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJI0 XHMHYECKOTO 3JIEMEHTa MO0 (GopMyJie COSAMHCHHUS, MACCOBYIO
JIOJII0 BEIIECTBa B PacTBOpPE, MPOBOJUTH PACUYETHI MO YPABHCHHIO XUMHYECKOU
peaKIu,

coOJIFOIaTh MpaBuja MOJIb30BaHUS XMMHYSCKON MOCYI0H U J1a00paTOpHBIM
00OpyIOBaHUEM, a TaKXKe MpaBmia OOpAIICHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSAMH 110 BBIMOJIHCHHUIO JIA0OPATOPHBIX XUMHUYCCKUX OIBITOB  II0
MIOJTyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTJICKHCIIOTO Ta3a);

IPOBOJIUTH PEaKIMH, MOATBEPIKIAIONINEC KAUYSCCTBCHHBIH COCTAaB Pa3IMYHBIX

BEILECTB: PAcClO3HABATh OMNBITHHIM MYTEM XJOPUAOPOMHUI-, MOAMI-, KapOOHAT-,



docdar-, cunukar-, cyiabdpaT-, THAPOKCHA-UOHBI, KATHOHbI AMMOHHUS U HOHBI
W3YUYCHHBIX METAJJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKHUX
BEILIECTB;

IIPUMEHATh OCHOBHBIC OIEPALUU MBICIUTEIBHON ACATEIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHME, 00o011eH1E, CUCTEMATU3ALINIO, BBISIBIICHUE
IIPUYUHHO-CJIEICTBEHHBIX CBSA3EH — Il U3YUYEHMs CBOMCTB BEILIECTB U XUMUYECKUX
peaklnii, eCTECTBEHHO-HAy4YHbIE METOJbl MO3HAHUS — HAOJIOJIEHNE, U3MEPEHHE,

MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN).



