


HOACHUTEJBHASA 3AIIMCKA

[TporpaMMa 1Mo X¥MMHHU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs COCTABJICHA Ha
OCHOBE TpeOoBaHWN K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl OCHOBHOT'O 00111ero oOpa3zoBanus, npecrabieHHbix B ®I'OC 000, a
TaK)kK€ Ha OCHOBE (eaepalbHON pabouell mporpaMMbl BOCIHMTAHHUS U C Y4ETOM
KOHIIEMIINK TPEenojiaBaHus y4eOHOTro mpenMera «XuMmus» B 00pa3oBaTelbHBIX
oprannsauuax Poccniickon @enepanun.

[TporpamMma o xumMuu Aa€T MpeACTaBICHUE O LENsIX, O0IIeH cTpaTeruu o0yueHus,
BOCIIUTAHUS U Pa3BUTHS OOyYaroUIUXCsl CpeICTBaMH Y4eOHOro TIpelIMeTa,
YCTaHaBIMBAET 00s3aTENbHOE MPEAMETHOE COJEp)KaHue, MpeaycMaTpUBaET
pacnpenesneHue ero mo KijaccaM M CTPYKTYPUPOBAaHHME IO paszjiellaM M TeMaM
IporpaMmMbl MO XUMHH, ONpPENETsAeT KOJUYECTBEHHbIE M  KayeCTBEHHBIE
XapaKTEPUCTUKU COJEPKAHMS, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh H3YYEHUS
XUMUHA C YYETOM MEXIPEAMETHBIX W BHYTPUIPEAMETHBIX CBSA3€H, JIOTHKHU
yu4e0HOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0yYaromMxcs, ONPEIeIIseT
BO3MOYKHOCTH MpeaMeTa JJid peanu3aluuu TpeOOBaHMM K pe3yJbTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTeNbHOW MPOTpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, a TaKkKe TPEOOBaHUI K pe3yibTaTaM OOyYeHUsS XUMHUHU Ha YPOBHE
Hened M3ydeHHsl TMpeAMETa W OCHOBHBIX BHUAOB y4eOHO-TIO3HABATEIbHOU
NEeATEIbHOCTH 00YYaIOIIErocs o0 OCBOCHUIO y4€OHOTO COJIEp KaHUSI.

3HaHWEe XHMMHHM CIYXUT OCHOBOW Il  (OPMHUPOBAHMS ~ MHUPOBO33PEHUS
oOy4aronierocsi, €ro MpeACTaBICHUI O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
HEPruy U 00 HBOJIIOLMHU BEIIECTB B MPHUPOJE, O MyTSIX PEUICHHs ITI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET peaju3aluyd BO3MOKHOCTEH ISl caMOpa3BUTUS U (HOPMHUPOBAHMUS
KyJbTYPBI IUYHOCTH, €€ 0011el U (yHKIIMOHATLHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHME MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEHN
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW JIESITeNIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM JKM3HU, TaK U B MPOPECCUOHATBHOMN AESITETbHOCTH;

3HAKOMUT €O CHeU(UKOW HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JUHCTBO PUPO/IbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOIIUXCS;



CIoCcOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYYHbIM
3HaHUSM, K TPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBieHUST B OOyYEeHUHM XHUMHUU OOECHEUYMBAIOTCS —crenudukoin
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs OPHEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHMH W HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX IMOHSITUU
OpraHUYECKOU XUMUH.

CrpykTypa coaepkaHUsi MpPOrpaMMbl IO XMMHUHU CQOpPMHUPOBAHA Ha OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHLUIY
IIOCJIEA0BATEILHOIO PA3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

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

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEACTABICHUHN 00 3JEKTPOIUTHUECKOMN TUCCOIMAIINY BELIECTB B paCTBOPaX.
TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU MOJTYyYECHHBIX
U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOIO YPOBHS K
JIPYroMy, BBINOJHSS (YHKUUA OOBSICHEHUS W MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHMS U BO3MOXKHOCTEHN NMPAKTUYECKOIO IIPUMEHEHHUS U ITOIYYEHHS U3Y4aeMbIX
BEILIECTB.

OcBoeHue nporpaMmMbl 10 XUMHHM CIIOCOOCTBYET ()OPMHPOBAHUIO MPEICTABICHUS
O XMMHYECKOM COCTABIJISIIOIICH HAyYHOW KapTUHBI MHpA B JIOTUKE €€ CUCTEMHOM
IIPUPOJIBI, IEHHOCTHOTO OTHOILIECHUS K HAyYHOMY 3HAHHUIO U METOJAaM IIO3HAHMS B
Hayke. M3ydeHume XuMUM IIPOMCXOOWUT C NPUBICYECHHEM 3HAHUW W3 paHee
M3YYEHHBIX yUeOHBIX MpeaMeToB: «OKpyx)aromuii Mup», «buosnorus. 5—7 kimacce»
u «Pusuka. 7 Kiacey.

[Ipy u3yyeHUM XUMHUHU TPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOU
HAyKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON IEATeIbHOCTH
YeJioBeKa M KaK OJJHOTO U3 KOMIIOHEHTOB MHUPOBOI KyJIbTypbl. 3ajada y4eOHOTO
npeaMeTa COCTOMT B (OPMUPOBAHUM CHCTEMbl XMMHYECKHUX 3HAHUH —
BOXKHEHIMX (aKTOB, TOHSATHUM, 3aKOHOB M TEOPETHYECKUX IOJOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyUYEHUU BELIECTB U



XUMHUYECKUX peakinii, B GOpMUPOBAHUU W PA3BUTHH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipy w3ydyeHMM XUMHUU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3OBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHue HMHTEIUIEKTYaJdbHO Pa3BUTON  JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HAMpaBJICHHOCTh OOYYEHHS] Ha CUCTEMATUYECKOE MPHUOOIIEHNE 00yJaromuXxcs K
CaMOCTOSITEJIbHOM MO3HABATENIbHOM J1€ATENbHOCTH, HAYYHBIM METO/IaM IO3HAHUS,
(GOopMUPYIOIIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH;

— o0ecrnieyeHre YCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO O0yYarouuMuUcs
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, IMO3HAHHWS M CaMOIIO3HAHHUS, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

—  ¢opmupoBaHue oOmed  (QyHKIMOHAJIBHOM M €CTECTBEHHO-HAy4YHOM
rPAMOTHOCTH, B TOM YHCI€ YMEHHUA OOBACHATH M OLICHUBATH SIBJICHUSA
OKpPYXaIOLEro MHUpA, MCHOJIb3Yyd 3HAHUSA U ONBIT, MOJYYCHHBIC MPU H3YYECHHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (dopmHpoBaHHE Yy OOYYAIOMIMXCA T'YMAaHUCTUYECKUX OTHOIICHHWM, MOHUMAaHUS
LHEHHOCTH XUMHUYECKUX 3HAHUU NI BBIPAOOTKH 3KOJIOTMUECKH LEIECO00pa3HOro
NOBEACHUSI B OBITY W TPYIOBOH MAESATENBHOCTU B IENSIX COXPAHEHHUS CBOETO
310POBbS U OKPY’KAIOLIEN IPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIUTAHUID Ha OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY Mpo(uiisi U HAMPABIECHHOCTH JajIbHEHIIEro
oOyJeHus.

OO1ee 4McI0 4acoB, OTBEAEHHBIX AJI M3YYEHHUS XUMHUH HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kiaacce — 68 yacoB (2 yaca B HEJIEHIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKHUE TOHATHS

[Ipeamet xumun. Ponp XuMuUM B )KU3HU YellOBeKa. XUMUS B CUCTEME HayK. Tena u
BelecTBa. Pu3NUecKUe CBONCTBAa BEIIECTB. ATrperaTHOE COCTOSTHUE BEIIECTB.
[Tonsitne o Meromax mo3HaHus B xumMuu. Uucteie BemecTtBa u cmecu. CriocoObl
pa3aeneHust CMeCen.

ATOMBI U MOJIEKYJIbI. XUMHUECKUE AJIeMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U clIokKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢dopmysna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemlecTB. OTHOcUTENbHAsT aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.
KomnuectBo BemectBa. Moib. MoiipHast Macca. B3auMOCBSI3b  KOJIMYECTBA,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

OU3NYECKNE U XUMUYECKUE SBIICHUSA. XUMHUUYECKAs PEAKUUs U €€ MPU3HAKHA. 3aAKOH
COXpAaHEHHMS MAacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Kiaccudukamus
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).
Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XHUMHYECKOM MOCYJ0HM, MpaBwiaMu pabOThl B JiabopaTopuu u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
dbu3nyecKkux CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) SIBJICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
memu (1) mpu HarpeBanuu, B3aumoielicTBrE *kene3a ¢ pactBopom cosu meau (I1),
U3Y4YCHUE CIOCOOOB pPAa3JEICHHs] CMECEH: C MOMOIIBI0 MarfuTa, (PrIbTpoBaHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HAONIOJIEHHWE W  ONHWCaHuE  pe3yJbTaTOB  TMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IIapocTepKHEBBIX ).

Ba:kHeiimue npeacTaBUTeIM HEOPraHNYECKUX BellECTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopog — 3JeMEHT W MpOCTOe
BemecTBO. Haxoxjenue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl



NOJIy4eHHUs] KuUclopoda B JabopaToOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBoi 3 PexT XUMMUYIECKON peakIuu, TePMOXUMUYECKUE YPABHEHUS, K30~ U
SHIOTEPMUYECKHE peaKIMu. TOIMIMBO: yroiab WU METaH. 3arpsi3HEHHE BO3/yXa,
yCHJIEHUE TTApHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — snemeHT U mpoctoe BemecTtBo. HaxoxkaeHune BoAopoAa B MPUPOJE,
buznueckue M XUMHUYECKHME CBOKICTBA, NPUMEHEHHUE, CIOCOOBbl TMOJIYYECHHUS.
Kucnots! u conm.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKAM YPAaBHCHUSIM.

dusnueckne cBOMCTBA BoAbl. Boaa kak pactBopureins. PactBopel. Haceiennsie n
HEHACBIIEHHbIE pPAaCTBOPBI. PacTBOpUMOCTH BellecTB B BoAe. MaccoBas 10Ji
BEILIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbl. OcHOBaHUA. Poib pacTBOpoB
B MPUPOJIE W B KU3HU 4eloBeKa. KpyroBopor BOAbl B MpUPOAE. 3arpsi3HEHUE
MPUPOAHBIX BOA. OXpaHa U OYUCTKA IPUPOJHBIX BOJI.

Knaccudukanusa Heopranudeckux coenuHenuid. Oxcuasl.  Kiaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duzmyeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukaius 0CHOBaHU: MIENOYM U HEPACTBOPUMbBIC OCHOBAHMS.
Homenknarypa ocHoBaHuii. PU3MUYECKHE U XMMUUYECKHE CBOMCTBA OCHOBAHUM.
[Tosryuenre ocCHOBaHHUM.

Kucnotel. Knaccuduxanus xucinor. Homenknarypa kuciaor. ®dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conmu. Homenknatypa coineil. ®dusznueckue W XHUMUYECKHE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.
Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIEIICHUE COACPkKAaHMUS KUCIOpOJa B BO3AYyXe, IOJyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHust (Mmo)kapa), O3HAKOMJICHHE C O0Opa3laMH OKCHIOB H
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJ0Opojia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaom Mmeau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojieiicTtBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIU{d HEUTpaIU3aluu, MOJYYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJIa JAPYTMM K3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanueckuii 3akoH u llepuoanueckasi cucrema XUMHUYECKHUX JIEMEHTOB
. U. MenpnesieeBa. CTpoeHue aToMoB. XMMUYeCKasaA CBA3b. QOKMCJIUTEIBHO-
BOCCTAHOBUTEJIbHBbIC PeaKIUN

[lepBble MOMBITKH KIACCU(MUKAIMU XUMUYECKUX AeMeHTOB. [loHsTre o rpymmax
CXOJHBIX BJIEMEHTOB (IIEIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). OJIEMEHTbI, KOTOpble 0O0pa3zyloT amM(pOTEpHbIE OKCHIbI U
TUJIPOKCUIBI.

Ilepunonnueckuit 3akoH. Ilepuoanueckas cucrema XxumMudeckux 3nemMeHToB J[. U.
MenpeneeBa. Koporkonepuonnas u maiuHHonepuoaHas Gopmel [lepuonnyeckoit
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u Tpymimsl.
OU3NYECKUA CMBICT TMOPSAJKOBOIO HOMEpPA, HOMEpPOB MEPUOAA U TPYIIIbI
DIIEMEHTA.

Crpoenue aromoB. CocTtaB aTtoMHbIX sifep. M3orombl. OnekTpoHbl. CTpoeHUE
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme . 1. Menneneena.
3aKOHOMEpPHOCTH HW3MEHEHUs pagdyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue Ilepuomnueckoro 3akoHa u Ilepromnueckoil CUCTEMBbl XHMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
rpaXJaHMH.

Xumuyeckass cBs3b. KoBajeHTHas (mosisipHass W HEMOJSIpHAsi)  CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. l[Ipoueccs
OKHUCJICHUS U BOCCTAHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuiui IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB U HEMETAJUIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WIJUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mexcnpeomemmnoie ceazu



Peanuzanus MeEXNpEeIMETHBIX CBSI3€ MIpM H3YYEHUM XHUMUUA B 8 Kjacce
OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMH JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mume ecTeCTBEHHO-HAYYHBIC MMOHATHS: HAYYHBIN (haKT, TUTIOTE3a, TSOPHsI, 3aKOH,
aHaJu3, CUHTE3, Kjaccu(uKaius, MepUuoIUIHOCTh, HAOIIOJICHHE, IKCIICPUMEHT,
MO/JICIUPOBaHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

@dusuKa: Marepusi, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, WU30TOIIbI,
PaIuO0aKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUM 3apsij, BELIECTBO, TEJO, OOBEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
HM3MEpPEHMSsI, KOCMOC, TIJIAaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpadbl, TOPHBIE MOPOJbI, IMOJE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo U XumMmu4eckasi peaxkiuusi

[Tepuonuueckuii 3akoH. Ilepuoguueckass cucremMa XUMHYECKUX 3ieMeHToB 1. .
MenpaeneeBa. CTpoeHHE€ aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHUH CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaldblUs W HX
COCJIMHCHUH B COOTBETCTBUM C IIOJIO)KEHUEM 3JIEMEHTOB B Ilepmoanueckont
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMUUECKOW CBA3U. THUIbI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMYECKOW PEIETKM W BHUIA
XUMHUYECKOM CBSI3H.

Knaccudpukanys u HOMEHKJIaTypa HEOPraHWYECKHMX BEIIECTB. XHUMHUECKHC
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pa3JIMYHbIM KjaccaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HECOPTaHMYECKUX BEILECTB.

Knaccudukanys XUMUYECKUX pPEaKIUui MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBY YyYacTBYIOIIUX B PEaKIMHd BEIIECTB, MO TemioBoMy 3ddekry, 1o
M3MEHCHHIO CTEIICHECH OKHMCIICHHS XHMHYECKHUX JJIEMEHTOB, MO OOPAaTHMOCTH, IIO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 o0O0paTUMbIX U
HEOOPATUMBIX XUMHUUYSCKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHLHBIC peaxkuuu, 3JIEKTPOHHBIN OaiaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEIILHOM peaKuuu. CocraBnenne YpaBHEHUNU



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust PAEKTPONIUTUUECKON JTUCCOLUUALMHU. ODJIEKTPOJIUTHI U HEAIEKTPOJIHTHI.
KarnoHnbl, aHHMOHBI. MeXaHU3M AMCCOLMALMHM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.
Peakiuu moHHOrOo OOMeHa. YCIOBUS TMPOTEKAaHUS peakluid HMOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.
Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJAEIISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPTAHUUECKHUX BEILECTB
— METAJUIOB M HeMeTauloB (TpaduTa M anmasza), CIOXKHBIX BEIIECTB (XJIOpUAa
HATpHsl), MCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEakuuu OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3BMOXKHO  MCIIOJIb30BAHME  BHJIEO MAaTepUaloB), IMPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3yioKEeHUs, COEIMHEHUs), PAaClO3HABAHUE HEOPTaHHMUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl 1 MX coeinHEeHUS

OO6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTHM  CTPOCHUS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (U3MYecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YeJoBeKa. BakHeWInue XJIOpHIbI U HX
HaXO0XKJEHUE B IPUPOJE.

OO6mast xapaktepuctuka 23yeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENST Kjacca KHUCIOT U chneuuduyeckue). XUMHUYECKHE pEeakKlMH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH cpeAbl COCIUHEHUSIMH Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapakTepucTuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIC CTEMEHH OKHUCJIEHUs. A30T, pacnpocTpaHEHUE B MPUPOJIE,
dbusnyeckue U xumMrueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEACTaBUTENS Kiacca KHUCIOT U CHenupuiecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MOYBBI W BoaoéMoB). dDocdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMUIECKHIE CBOMCTRA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.
OO6mast xapakrtepuctuka 23jeMeHTOB [VA-rpynmbl. OcCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
Moau(dUKALIUKM, pacCIpOCTpaHEHWEe B NpUpoje, (U3NYECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JCHCTBUE Ha IKHUBbIE OpPraHU3MBI,
MOJYYEHUE U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KJUMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
noyiyueHue W mnpuMeHeHne. KadecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHble TOHATUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, dTAHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsaTHe 0 OMONOTUYECKHN BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OPraHMYECKUX |
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢pu3ndeckue U XUMUYECKUE CBOMCTBA, MOJIYYCHHE U MIPUMEHEHUE.
CoenuHenus kpemHus B npupoje. OOmue npeactaBieHuss 00 OKCHIIE KPEMHHS
(IV) u kpemuueBoit kwuciore. CuIUKaThl, WX UCIOJb30BaHUE B OBITY, B
MPOMBINLJICHHOCTH. BajkHeHIne CTpoUTeNbHbIE MaTepHalibl: KepaMuKa, CTEKJIO,



IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3yYeHHE O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCJIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (GU3UIECKHE U XUMHUUYECKHE CBOMCTBA
raJloreHOB M WX COEAUHEHHMH (BO3MOXKHO HMCIIOJIb30BAaHHE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHLUCHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKHX CBOMCTB
pa30aBIeHHON CepHOM KUCIIOTHI, TPOBEICHUE KaueCTBEHHOM peaKIuy Ha cyJbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATepHaIIOB), oOpas3iaMu a30THBIX M (POCHOPHBIX YI0OpEHUH, MOJydYeHUE,
coOupaHue, paclo3HaBaHHE U M3YYCHHE CBOMCTB aMMHaka, IIPOBEICHHUE
Ka4eCTBEHHBIX pPEaKIMii Ha MOH aMMOHHMS U (GochaT-uoOH M M3yYEeHHE IPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXKHO HCIIOJIb30BaHHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAUIMYECKUX pemEToK anmMasza, Tpadura, dyiepeHa, O3HAKOMJIEHHE C
MPOIIECCOM  afcOpOLMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl W W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMENH CHJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE OSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenIe HEMETAIUIBI U UX COCTMHECHUS.

MeTaJJibl U KX COETUHEHUSA

OO6mrast XxapakTepUCTUKAa XUMUUYECKUX DJIEMEHTOB — META/UIOB HA OCHOBAaHUU UX
nojioxkeHuss B Ilepuonmyeckor cucrteMe XumMuA4deckux siemenTtoB . .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamimdeckas CBS3b U
METaJUIM4YeCKass  KpUCTa/UIM4ecKas  pemerka.  DJIeKTPOXUMUUYECKUM  psia
HanpspKeHU MetauioB. duznueckue U XUMHUUYECKUE CBOMCTBAa MeTaiuioB. OO0Iue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTaibl: mnojoxeHue B Ileproanyeckoil CcUCTEME XUMHUYECKHX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HATpusi W Kanus. [IpuMeHeHHne IIeNOYHBIX METALUIOB U HX
COeJIMHEHUM.

[IlemouyHO3eMENBHBIE METAUIBI MATHUM U KaJbLMU: NOJIO)KEHUE B [lepuoandeckon
cucreMe xumuueckux sneMeHToB . M. MennpeneeBa, cTpoeHHE HX aTOMOB,
HaxoXJeHue B npupojae. uznueckue U XUMHUUECKHUE CBOMCTBA MarHusi U KaJbIusl.
Baxkneiiime coenquuenus Kanbluus (OKCUI, TUAPOKCU, cor). JKECTKOCTh BOJIBI U
CIOCOOBI €€ YCTpaHEeHHUS.

AmoMmunMil: nonoxxenue B Ileproanueckoil cucTeMe XMMHUYECKHX 3JIEMEHTOB /.
N. MenneneeBa, CTpOe€HHE aroMa, HaxOoXiaeHue B npupoae. dusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHA W THAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepuoamdeckoil cucreme XxuMudeckux anemeHtoB /. .
MenpaeneeBa, CTpPOEHHUE aTroOMa, HAaxXOXKJIeHUE B mpupoje. Dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCUIbl, TUIpOKCU bl U cosn xenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C 00pa3liaMi METAJJIOB U CIUIaBOB, UX (M3MUECKUMHU CBOMCTBAMH,
M3YyYEHHUE PE3yJIbTaTOB KOPPO3UM METAIOB  (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJICHCTBUSI OKCUJIa KaJbLUs U HATPUSI C
BOZIOM (BO3MOHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HCCIIECIOBAHUE CBOMCTB
KECTKOW  BOJBI, TMpoIecca TOPEHHS JKele3a B  KHUCIOpoae (BO3MOXKHO
WCIIOJIB30BaHUE BHUJEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peakIuii Ha MOHBI: MarHWs, KaJblMs, allOMUHMS, IMHKA, xkene3a (II) u xenesa
(I17), menu (II), HaOmromeHWE U OMKMCAHUE TMPOIECCOB OKPAIIMBAHUS IJIAMEHU
MOHAMU HATPHsl, KU U KaJIblUs (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB),
uccienoBannue am@OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHHUS W THIPOKCUIA
[IUHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxHenme MeTamibl U X
COCIMHEHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

Bemectea u wmarepwansl B MOBCEJHEBHOM JKM3HM 4eloBeka. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpyKawImlel cpeabl (mpeaenbHas JOMycTHUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3IoB MaTepuayioB (CTEKJIO, CIUIaBbl METaJJIOB, TMOJHUMEpPHbIC
MaTepHuabl).

Mesicnpeomemnmnuie ceasu



Peanmuszanust MeXNpeAMETHBIX CBSI3€M NOpH HM3y4EHUM XUMUU B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO11ue ecTeCTBeHHO-HAYYHbIC TOHITHS: HAYYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CUHTE3, KJIacCU(pUKALMS, MEPUOAUYHOCTh, HAOIIOJACHUE, IKCIIEPUMEHT,
MOJICIMPOBAaHUE, HW3MEPEHHE, MOJIeNb, SBJICHHE, NApHUKOBBIM 3 PexT,
TEXHOJIOTHsI, MATEPUAJIBI.

®duznka: marepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIH], H30TOIIbI,
PaNOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUYECKUI 3apsn, MIPOBOJTHUKH,
HOJYIPOBOJHUKH, JAUDJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas
peméTka, CIUIaBbl, (PU3NYECKHE BEJIWYUHBI, €AMHUIBI U3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢otocunTe3, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHbIE
y0OpeHus, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MHUHEpaibl, TOPHBIE MOPOJBI, IOJIE3HbIE
MCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS TPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus
JIOCTUTAIOTCSI B XO/€ O0y4YeHUs XUMHUHU B €AMHCTBE YYEOHOW M BOCHUTATEIHHOU
JEATEIbHOCTH B COOTBETCTBUM  C  TPAJUIUOHHBIMA  POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMAIIA3AIMN O0yUarOIIUXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllMA U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAy4YHOMY HAacJ€AWI0, IOHWMaHUs 3HAYEHUS XHUMHUYECKOM HAyKHM B JKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MPEJICTABICHHS O COLMAIBHBIX HOPMAaxX M MPaBUJIAX MEXKJIMYHOCTHBIX OTHOIICHUN
B KOJUUICKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIC3HOM,
y4eOHOMCCIIEIOBATEILCKOM, TBOPUECKOM U JAPYrMX BHJAX JIEITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JESATEIBHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/JaHUM  Y4YEOHBIX TMPOEKTOB, CTPEMJICHUS K  B3aUMONOHUMAHUIO U
B3aMMOIIOMOIIY B MPOIIECCE ITON YUeOHOM NeSITENbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEACHUE M MOCTYNKHA CBOMX TOBAPUILEH C IMO3UIUU HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUIM MTOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TMPEICTABICHUSI O BEIIECTBE M XHMHUYECKOM pPEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEIIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;
MO3HABATEJIbHBIC MOTHBBI, HANpABJICHHBIE Ha TOJYYECHHUE HOBBIX 3HAHUU 10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENbHON, WH()DOPMAITMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOyYEeHMIO U T[O3HaHWIO, J0003HATEIBbHOCTb, TOTOBHOCTH U
CIOCOOHOCTP K  camMO0OOpa30BaHUIO, MPOEKTHOM U HCCIEN0BATENIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE LIEHHOCTH YW3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHA Ha 3J0pOBBbIA 00pa3 >KM3HU, OCO3HAHHME MOCIEACTBUU M HENPUATHE
BPEAHBIX NPHUBBIUEK (YyHOTPEOJEHHS]  QJIKOroJisl, HAPKOTUKOB, KYypEeHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY H3YyYEHUIO NpOQPeccuil W Tpyla pas3IuyHOIo poja,
YBaXEHUE K TPyAYy U pe3yibTaraMm TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs TMPEJAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VHIMBUIYAJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU LEIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HHU Ha
3emsie, OCHOBE €€ CyIIECTBOBaHUS, MOHMMAaHWE LIEHHOCTU 3J0pOBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ OE30MACHOTO MOBEAEHUS MpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHUS, MOJy4YaeMble OPU HU3YYEHUM XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSL  DKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUSI TIJ00AJIBHOTO  Xapakrepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaIMETHBIX  PE3yNbTaTOB  BBIACIHAIOT  3HAYUMBbIE IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEIIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

YMEHUSI UCHOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHHUS] TTPU OCBOCHUU 3HAHUM:
PacCKpBIBaTh CMBICIT XUMHUYCCKUX MOHATUH (BBIICIATh UX XapaKTEPHBIC TPU3HAKH,
yCTaHABJIMBATh B3aMMOCBS3b C IPYTUMH MOHSITHUSMH ), HCTIOIB30BATh MTOHSATHUS JIJIS
OOBSICHEHUS OTIEIBHBIX (DAKTOB W SIBJICHHM, BHIOMpPATh OCHOBAHUS W KPUTEPHUH
Ui KiIacCUUKAIMM  XMMHYECKMX  BEIIECTB M XMMHUYECKHX  PEaKIUid,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIE, NCTYKTHUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSATh B TMpOIECCe TO3HAHUA TMOHATUA (MIpEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHUE HCIOJIb30BaTh TOCTABJICHHBIE BOIMPOCHl B KAaueCTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KAa4eCTBE OCHOBBI Ui (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpUOOPETEHUE ONbITa 10 TUTAHWUPOBAHWIO, OPraHU3AMA W  TPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpaATh, AHATM3UPOBATH MW  HMHTEPIPETHUPOBATH  WHOOPMAIUIO
pa3TUYHBIX BUOB U (HOPM MPEJACTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHME NPHUMEHATHh pA3JIMYHBbIE METOABbl M 3alpoChl INPU IOUCKE M OTOOpe
MHPOpMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX JJIs BBIITOJHEHUS
y4€OHBIX U MO3HABATEJIBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOIl aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JharpamMmamy,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE HCIOJB30BaTh M  aHaJU3MpOBaTh B  Ipolecce ydyeOHOU U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUSI 3aJlaBaTh BOMPOCHI (B Xo0j€ auaiora W (Wiau) AUCKYCCHUM) MO CYIIECTBY
oOcyknaemMoll Tembl, (OPMYIMPOBATH CBOU NPEUIOKEHHUS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS NPEJCTABIATH MOJYyUYEHHBIE PE3YyIbTaThl IIO3HABATEIBHOMN JEATEIBHOCTH B
YCTHBIX U MUCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTALUIO PE3yIbTAaTOB BBINOJHEHUS
XUMHUUYECKOTO JKCIEPUMEHTA (J1a0OpaTOPHOTO OIbITa, JJabOpaTOPHOUM pabOThI MO
MCCIIEJOBAaHHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

YMEHHMsSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAaMHM B  COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpPOoOJeM Ha OCHOBE Yy4yéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHUE CaMOCTOATENbHO OMNPEAENsITh LeIu JeATENbHOCTH, IJIaHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  aJITOPUTM JEHUCTBUM NPU BBINIOJHEHUU 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIT0JIB30BaTh ¥ aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIaracMbl€ B YCJIOBUU 33IaHUN.
MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX Pe3yJIbTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJEpKaHUs,
YCTAaHOBJICHHOTO JaHHOW (denepanbHON paldodeil mporpammoil, BBIAEISIOT:
OCBOEHHBbIE OOYYaIOUIMMUCS HayuyHble 3HAHUA, YMEHHUS M CHOCOOBI JEHCTBUM,



cnenuuyeckue Mg NPeIMETHOM o0snactu «XUMHS», BUABI JEATEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHMS, €ro HWHTEpHpeTanuud, MNpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K koHiy oOyueHus B 8 KJiacce mpeaMeTHBIE PE3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMCHUIN:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMU 3aMelIeHUs, pPeaKuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBasl JOJI BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIUIA;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aK0oHa ABOTajIpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYECHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJITBEPIK/IAsi OMUCAHUE MPUMEPAMHU MOJIEKYJIIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYKO  MAacCChI
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IlIeHHEe, CHUCTEeMATHU3allMIo, KiIacCu(UKaluIo,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJII M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  TMpaBWjaM  MOJIb30BaHUS ~ XUMHUYECKOW  MOCYyIOW |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOyueHus B 9 kiacce nmpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

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



HEOOpaTUMBbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKUuHu, MNPEAeIbHO JOIyCTUMAs
koHueHntpanus [IJIK BemiecTna;

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

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsg, METAJUIMYecKasi) B HEOPraHWYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHE: OIMCHIBaTh U XapaKTEpPH30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaueHUsl, KOTOpPbIE HMEIOTCA B NEPUOJUYECKON Tabiuue, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npejesiax MajblX MEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  OOOpYJIOBAaHMEM, a TakKe IMpaBWa OOpaIlEHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON NEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJMI0ICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHbIM U
MBICJICHHBIN).
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8 KJIACC

Kon

HpOBepHeMble NMpEeAMETHLIC PE3YJAbTATHI OCBOCHHUA

NpOBepPsAEeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI0

pe3yJbTarTa
1

001ero odopasoBaHus

ITo Teme: ((HCpBOHa‘-IaJ'IBHBIC XUMHWYCCKUC ITOHATH)

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSTHUHA: aToM,
MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, POCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMeCh  (OOHOPOAHAsT WU  HEOAHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsI U MOJICKYJISIpHAsl Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas J0JIs
XUMHUYECKOTO JJIEMEHTa B COCAMHEHUH, MOJSIPHBIA OO0BEM,
XUMUYECKasi peakius, KilacCUPUKAIMSI peakluii: peakiuu
COCAMHEHHUs, PEaKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHHUS,
peakiuu 0oOMEHa, OK30- U DJHJIOTEPMHYECKHUE PpEaKIIuH,
TETI0BOM 3P EeKT peakiu, pacTBOp, MaccoBas JI0JIs BEIECTBA

(poIeHTHAs! KOHIIEHTpAIHs) B pacTBOpE

1.2

1.3

1.4

1.5

WUTFOCTPUPOBATh  B3aWMMOCBSA3b  OCHOBHBIX  XMMHYECKHUX
MOHATHUM U NIPUMEHSTh 3TH TOHATHS TIPU ONMMCAHUU BEIIECTB U
UX MPEBPALICHUAMN

UCIIOJIb30BaTh XWMHYECKYK0 CHMBOJIUKY ISl COCTaBJICHHUS
dbopMyJI BEIIECTB U yPAaBHEHUH XUMHYECKUX PEaKITHit
PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUSI MAacCChl BEILECTB,
MOCTOSAHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUYEHUSI, 3aKOHA
ABoraapo

ONPENENIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX

COEIUHEHUAX

1.6

KJIaCCU(DUITMPOBATH XUMUYECKUE PEAKIINH (TI0 YUCITY U COCTABY

YUYaCTBYIOIIMX B PEAKIMH BELIECTB, 110 TEIIOBOMY 3(PPEKTY)

1.7

BBIYHUCIEITE OTHOCHTCIIBHYHO MOJICKYJEIDHYIO W MOJIIPHYRO

MacCChbl B€IIICCTB




1.8

1.9

BBIYHUCIIATL MACCOBYIO OO0 XHMHYCCKOIO JJIEMCHTA IIO

dbopmye coeTuHeHus,

BBIYHUCJEATH MAaCCOBYIO JIOJIFO BCHICCTBA B PACTBOPC

1.10

IIPUMCHATD CCTCCTBCHHOHAYYHBIC  MCTOAbI  IIO3HAHUA  —
Ha6J'IIOI[eHI/IC, HU3MCPCHUC, MOIACIHMPOBAHUC, OKCIICPUMCHT

(peasibHBIN U MBICTICHHBIN )

IIo Tteme: «Baxneime NpEACTAaBUTCIIN HCOPIraHUYCCKUX

BCIICCTB»

2.1

2.2

2.3

PACKPBIBATb CMBICII OCHOBHBLIX XHMMHYCCKHUX MOHSTHH: OKCHI,

KHCJIOTa, OCHOBAHHUC, COJIb

ONpCACIIATE TPHUHAMJICKHOCTL BCHICCTB K OHpCIICJ'IéHHOMy

KJIacCy COEIMHEHUI 10 (hopMyiam

KJ'IaCCI/ICpI/II_[I/IpOBaTB HCOPraHNM4YCCKNEC BCUICCTBA

2.4

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOICTBa
BELIECTB pa3JIMYHBIX KJIACCOB, IOATBEP)KJAs OIMCAaHUE
OpUMEPAMH  MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIMX

XUMHUYECKUX PEaKIun

2.5

IIPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA

XMMHUYECKUX MPEBPALLICHUI B PA3JIMYHBIX YCIOBUAX

2.6

CJIeoBaTh MpaBWjIaM TOJB30BAHHUS XUMUYECKOW TOCYIO0M U
nabopaTopHbIM  O0OpYyJOBaHMEM, a TakkKe  IpaBHIIaM
oOpallleHus1 ¢ BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLMSIMHU
M0 BBIMOJTHEHUIO J1a00PATOPHBIX XHUMHYECKUX OIBITOB 10
MOJTYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOAOpOIA U
KHUCIIOpOJa), TPUTOTOBIICHUIO PACTBOPOB C OMNpPEACIEHHON
MAacCOBOM JIOJIE PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M
IPOBOJUTh XUMHYECKHE DKCIEPUMEHTHI IO PACIO3HABAHUIO

pacTBOPOB IIEJOYEH M KHUCIOT C MOMOIIBIO HHAUKATOPOB




2.7

(;makmyc, dheHondTanenH, METUIOPAHK U IPYTrue)

IIPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOW pPEaKIUU

ITo Tteme: «llepuomnueckuii 3akoH U Ilepuoanueckas cucrema
xuMuueckux snemeHToB J. . MengeneeBa. CTpoeHre aTOMOB.
XuMuyeckas CBS3b. OKHUCIUTEIILHO-BOCCTAHOBUTEIILHEIE

peaKIm

3.1

PACKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSTUH: SJIPO
aToma, PJIEKTPOHHBIM CIIOM aroma, aToMHasi OpOUTalb, pajanyc
aToMa, XUMHUYECKas CBs3b, TOJSpHAsT U  HEMoJIsIpHas
KOBAJICHTHAs CBA3b, AJICKTPOOTPUIIATEILHOCTh, MOHHAS CBS3b,

HOH, KaTHOH, aHWOH, CTCIICHb OKMCJICHUA

3.2

KJIaCCI/I(l)I/II_II/IpOBaTB XHUMHNYCCKUC JJICMCHTEI

3.3

3.4

3.5

OMHCHIBATH W  XapaKTepu3oBaTh  TaONMYHYIO  GopMy
[Tepuoauyeckoil CUCTEMBI XUMHUUYECKUX AJIIEMEHTOB: pa3anvaTh
NOHATHSl «IJIaBHas mnoarpynna (Arpynma)y u «mobodyHas

noarpymra (brpymnma)y, «Manbie» u «00IbIINe» TEPUOIBI

packpeiBath  cMmbicn  Ilepuommueckoro  3akona .M.
MenzeneeBa: OEMOHCTPUPOBATH INOHMMAHUE MEPUOAUYECKOMN
3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX DJIEMEHTOB OT HX

nonoxeHus B Ilepuoanueckont cucreme

COOTHOCUTH OOO3HAUEHMS, KOTOpbIE HMMEIOTCS B TaOIMIlE
«Ileppoguueckass cucrtemMa XUMHYECKUX 3yeMeHToB [[.H.
MeHzeneeBa» € YHCIOBBIMM XApPaKTEPUCTUKAMHU CTPOCHMS
aTOMOB XHMHMUYCCKHX AJIEMEHTOB (COCTaB M 3apsj sijapa, ooIee
YUCJIO DJICKTPOHOB W PACHpPEACICHUE HUX IO 3JIEKTPOHHBIM

CJIOSIM)

3.6

3.7

OoIpCACIAThL CTCIICHb OKHUCIICHHA JJICMCHTOB B 6I/IHapHBIX

COCOIMHCHUAX

OTIPENIEIISITh BUJ XUMUUYECKOUN CBsI3U (KOBAJICHTHAsI U MOHHAs) B




HCOPraHNM4YCCKUX COCAMHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJabTaTa

1

IIpoBepsiembie MpeAMeTHbIE Pe3yIbTATHI 0CBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O
0011ero o0pa3zoBaHus

1o Teme: «BemiecTBO U XUMUYECKAsT PEAKLIHS

1.1

1.2

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX MOHSATHI: PacTBOP,
DIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS
JUCCOLMAIus, peakuMd HOHHOro OOMEHa, KaTalau3aTop,
XUMUYECKOE paBHOBECHE, OOpaTMMble U  HEOOpaTUMBbIe
peakuuu, OKHUCJIUTEIbHOBOCCTAHOBUTEIIBHBIE peakinH,
OKHUCJIUTEINb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHUE,
ajuioTponusi, aMm(pOTepHOCTh, XUMUYECKAs CBSI3b (KOBaJCHTHAs,
WOHHAs!, METAJJTINYECKas), KpUCTAININYECKasi pEelIETKa, CIUIABBI,
CKOPOCTh XMMHUYECKOW pPEAKLINH

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XUMHYECKUX
MOHATUN U MPUMEHATH 3TH MOHATUS MIPU ONMMCAHUU BELIECTB U

UX IPEBpaLICHUI

1.3

COCTaBJISAITh YPABHEHUS DJIEKTPOJUTUUYECKON AUCCOIMAIUN
KUCJIOT, IIEJI0YEe ¢ COJIEH, TIOJHBIE W COKpalIEHHbBIC

YpaBHEHUS peaKkiii HOHHOTO 0OMeHa

1.4

PACKpPbIBATL  CYINHOCTH  OKHUCIIUTCIIbHO-BOCCTAHOBUTCIBHBIX
peaKI_[I/Iﬁ MoCpcaACTBOM COCTABJICHHUA JJICKTPOHHOI'O OanaHca

ATUX pEAKLIUAN

1.5

2.1

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMHUUYECKOU PEAKIINU

ITo Temam: «HemeTaiisl M UX COeAMHEHUS» U «MeTalmibl U UX

COCIIMHEHUS

XapakTepru3oBaTh (OMHMCHIBATH) oOOIMEe U crenuduueckue




2.2

2.3

2.4

2.5

3.1

XUMHYECKHE CBOMCTBA IMPOCTBIX MW  CJIIOXKHBIX BCIICCTB,
MMOATBCPIKAAA OIIMCAHUC IIPUMCPAMU MOJICKYJIIIPHBIX 1 NOHHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIIHUX XUMHYCCKUX peaKuHﬁ

COCTaBJIAATh YPaBHCHUA peaKuHﬁ, IMOATBCPIKAAOIINX
CymcCTBOBAHUC ICHETUYECKON CBSI3H MCXKIAY BCUICCTBaAMU

Pa3JIMYHBIX KJIACCOB

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMOCTH OT HX
CTPOCHUA, BO3MOXHOCTH IMPOTCKAHUA XUMHUYCCKHUX

HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

CIEN0BATh NpPaBWJIAM IOJIb30BaHHUS XUMHUUYECKOW MOCYJIOW U
7a00OpaTOpHBIM  00OpYJOBAaHHUEM, a TaKXke  IpaBUIaM
oOpallleHUs] ¢ BEIIECTBAMH B COOTBETCTBUM C HUHCTPYKIUSIMHU
M0 BBINOJHEHUIO JIA0OPATOPHBIX XHUMHYECKUX OMBITOB IO
MOJTYYEHHUIO M COOMPaHHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M

YIJICKHCJIOTO ra3a)

MPOBOJIUTH PEAKITNH, TIOTBEPIKIAOIINE KAaYeCTBEHHBIA COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomua, wuoaua, kapOonart, d¢ocdar, cuaukar, cyiabdar,
TUJAPOKCUIMOHBI, KATHOHBI aMMOHHUS, WOHBI HW3YYCHHBIX
METaJuIOB,  TMPHUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax

HEOPraHUYECKHUX BELIECTB
ITo Teme: «XuMUs U OKpY-Karomias cpena»

PacKphIBaTh CMBICI OCHOBHBIX XuMHU4eckux mnoustui: [1JK

BCUICCTBA, KOPPO3HA MCTAJIIIOB

3.2

IIPUMCHSTH OCHOBHBIC OIIEPAIIMH MBICIUTEIBLHOMN JIeITeIIbHOCTH
— aHaJu3 U CHHTE3, CpaBHEHHUE, 0000IICHNEe, CHCTEMAaTH3aIIHIO,
BBISIBJICHUE TIPHUYUHHO-CJICICTBCHHBIX CBS3CH — JUIA WM3YUCHUS
CBOICTB BEILICCTB u XUMHWYECKHUX peaxkuu;
CCTECTBEHHOHAYYHBIE METOJIbI TO3HaHUS — HaOJIoIeHue,

U3MEpEeHHUEe, MOJCIMPOBAaHUE, OSKCHEPUMEHT (pealbHbId U




MBICJICHHBIN)

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 ITepBoHaYabHBIE XUMUYECKUE MOHSATUS
[Ipenmer xumuun. Ponb XMMUM B )KU3HU YETOBEKA. XUMHS B CUCTEME
1.1 Hayk. Tena u BemecTBa. GU3NUECKHUE CBOMCTBA BEIIECTB. ATperaTHoe
COCTOSIHHE BEIIIECTB
19 ITonsTe o MeTojax IMO3HAHUSA B XMMHH. UHCTBIC BelIeCTBAa M CMECH.
' Crnioco0nlI pa3jeneHust cMecei
ATOMBI U MOJEKYJIbl. XUMUYECKHUE AIeMEHThI. CUMBOJIBI XUMHUYECKUX
1.3 s1neMeHTOB. [IpocThie M CIOXKHBIE BEHIECTBA. ATOMHO-MOJICKYJISIPHOE
y4YeHUe
1.4 Xumuaeckas popmyrna. BaleHTHOCTh aTOMOB XMMUYECKUX AJIEMEHTOB.




1.5

1.6

1.7

3aKOH IIOCTOSIHCTBA COCTaBa BCIIIECTB. OtHocuTeNbHasE aTOMHAs Macca.
OTtHOCHUTEIbHAS MOJICKYJIpHAA Macca. MaccoBas J0JI1 XUMHUYCCKOI'O

QJICMCHTA B COCANHCHHUHN

KomnuectBo BemecrBa. Monb. Moisipras macca. B3auMocBs3b
KOJIMYECTBA, MACChl M YMCIAa CTPYKTYPHBIX €IMHUI] BellecTBa. Pacuérsl

o popMyJiaM XUMUYECKHX COCTMHEHUM

OU3NUECKNEe M XUMHYECKHUE SIBICHHS. XUMHUYECKAs PEAKIHs U €€
NpU3HaKU. 3aKOH COXPAHEHHS MAacChl BEHIECTB. XHMHUYECKHUE
ypaBHeHus. Kiaccudukanuss XuMHYECKUX peakiuil (CoeauHEeHuUs,

Pa3JI0KCHUA, 3aMCIIICHM A, O6M€Ha)

XUMUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IMOCYIOH, C
npaBuiamMu padoTbl B JabopaTopud M MNpuéMaMu OOpalieHHs ¢
7a00paTOPHBIM 00OPYAOBAHUEM, M3YUEHHUE U OMUCAHUE (DUBNUYECKUX
CBOMCTB  0OOpa3llOB  HEOPraHMYECKUX  BEIIECTB,  HaOJIIOJIEHUE
¢usnyeckux (MIaBieHHE BOCKa, TasiHUE JIbJja, pacCTUpPAHUE caxapa B
CTYIIKE, KWUIIEHWE U KOHJEHCAlUs BOJAbI) U XUMHUYECKUX (TOpeHue
CBE€YM, MPOKAJIMBAHWE MEIHOM NPOBOJIOKH, B3aMMOIECHUCTBHE Meya C
KHCJIOTOM) SIBJICHUI, HAOII0IEHNE U ONIMCAHUE MPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakUuil (pa3joKeHUe caxapa, B3auMOJICHCTBUE CEpHOU
KHUCJIOTBI C XJIOpUAOM Oapus, pasyoxeHnue ruapokcuna meau(Il) mpu
HarpeBaHUM, B3auUMOJIeCTBHE Xkene3a ¢ pactBopoM coiu menu(Il),
HU3yYeHHE CMOCOOOB pazlefieHus cmecedd (C TOMOIIbI0 MAarHMTa,
bunbTpOBaHME, BbIIApUBaHUE, JUCTWIUALUS, XpomaTtorpadus),
MPOBEICHUE OYMCTKH IOBAPEHHOM coJiM, HAOIOJIEHHEe M ONUCaHUue
pEe3yNbTaTOB  NPOBENEHHS  OMNbITA, HIUIIOCTPUPYIOLIETO  3aKOH

COXPaHEHHS MaCChl, CO3JJaHUE MO/JIeNIEH MOJIEKYJ (IIapOCTEPAKHEBDIX )

Baxxnenmme npeacTaBuTeNIM HEOPTaHUIECKUX BEIIECTB

2.1

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — snemMeHT u
npocroe BeecTBo. Haxoxaenue kuciopoaa B npupoje, husndeckue

U XUMHUYECKue cBoMcTBa (peakuuu ropenus). Oxcuabl. [Tpumenenue




2.2

2.3

2.4

kuciopona. CrnocoObl MOMy4YeHUs KHUCIOpoJa B JIadopatopuu U
IpOMBINIUIEHHOCTU. KpyroBopor kucimopoaa B mnpupoje. O30H —

AJUIOTPOIIHAA MOI[I/I(i)I/IKaHI/IH KHCJIOPOda

TermmoBoit  >PQeKkT XUMHUUECKOH peakiuu, TEPMOXUMUYECKUE
ypaBHEHHsI, 3K30- M DHIOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib U
MeTaH. 3arps3HEHHE BO3JlyXa, YCUJIEHHE IMapHUKOBOTO I(deKra,

Pa3pymCcHUC O30HOBOI'O CJI0A

Bomopon — snemeHT M mpoctoe BemecTBO. Haxoxknenwe Bomopoja B
npupoje, pundeckre U XUMUUECKHE CBOWMCTBA, MTPUMEHEHHE, CIIOCOObI

ITOJIYUCHUA. Kucnotsl u conmu

MoutsipHbIil 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YpPaBHEHUAM

2.5

du3nuecKue CBOMCTBAa BOJBI. Boma Kak pacTBOpuTENb. PacTBOpBI.
HaceimeHHble 1 HEHACHIIIEHHBIE pACTBOPHI. PACTBOPUMOCTH BEILIECTB B
BOJie. MaccoBasi 107l BEIIECTBA B PACTBOpE. XMMHUYECKUE CBOMCTBA
BOJibl. OcHOBaHus. Ponb pacTBOpOB B MPUPOAE U B KU3HU YEIIOBEKA.
KpyroBopot Bozbl B npupoze. 3arpsA3HeHne NpupoaHbIX Bod. Oxpana

M OYHCTKA IMMPHUPOJHBIX BOJ

2.6

Knaccuduxanus HEOPTraHUYECKUX COEJTMHECHUU. Okcupl.
Knaccuduxaiuys okcuaoB: cojieoOpaszytoiiue (OCHOBHBIE, KUCIOTHBIE,
amporepHbie) u HecoseoOpasyromue. HoMeHknaTypa OKCHIIOB.

PuU3NYECKNEe U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHne okcuioB

2.7

OcnoBanus. Knaccudukarusi oCHOBaHUM: MIENOYN U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHOBaHHMM. PU3NYECKUE U XUMHUUYECKHUE

CBOMCTBA OCHOBaHM. [TonydyeHne ocHOBaHU

2.8

Kucnotel.  Knaccudukarmus  kucnor. HomeHkmarypa — KUCIHOT.
dusnyecke W XUMHUYECKHE CBOMCTBAa KHCJIOT. Psg aKTHBHOCTH

merauioB H.H. bekerosa. ITonydenue kucinor

2.9

Conu. Homenknarypa coseil. du3znyeckue M XUMHUYECKHE CBOMCTBA

conent. [lonyuenue comnen




2.10

2.11

['eneTnyeckas CBs3b MCXKAY KiIaCCaMHU HCOPIraHNYCCKHUX COCOUHCHUM

XUMUYECKUN IKCIEPUMEHT: KAYECTBEHHOE OIPEIEICHUE COJEPKAHUS
KHUCTIOpOJIa B BO3MyXe, IMOJy4YeHHE, COOMpaHue, pacro3HaBaHHE U
M3Yy4YEHHUE CBOMCTB KHUCIIOPO/1a, HAOJIIOACHUE B3aUMO/ICUCTBUS BEIIECTB
C KHUCJOpPOJAOM U YCIIOBHUSI BO3HUKHOBEHUS M IPEKPAIICHUS TOPEHUS
(moxapa), O3HaKOMJIEHHE C oOpa3llaMM OKCHUJIOB U OIHCAHHE HUX
CBOICTB, MOy4eHue, cCoorpanue, pacrio3HaBaHUE U U3yYEHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMojieicTBue Bojiopojia ¢ okcuaom meau(Il)
(BO3MOXXHO ~ HUCIIOJIb30BAHUE  BUJEOMATEpUANIOB),  HAOJIOJCHUE
o0pa3lloB  BEHIECTB  KOJMWYECTBOM 1  MOJNb,  HCCIEIOBaHUE
0COOEHHOCTEW PAcTBOPEHHUS BEUIECTB C PAa3IM4YHONM pPacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM  JOJIEU
PAacCTBOPEHHOTO BENIECTBA, B3aMMOACHMCTBHME BOABI C METalaMHU
(HaTpuem 151 KaJIbITUEM ) (BO3MO>KHO HCTOJIb30BaHUE
BUJIEOMATEPHUATIOB), OIpPENEICHUE PACTBOPOB KHUCIOT W IIEJIOYEH C
MOMOIIBI0 MHJIUKATOPOB, HCCIIEOBaHUE OOpa3lloB HEOPTraHWYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJCHHE W3MEHEHUS OKpPACKU
WHJMKAaTOPOB B  pacTBOpax KHUCIOT H  IIEJIOYEH, U3y4YeHUe
B3aumozeiicteus okcuna menu(ll) ¢ pacTBopoM cepHOl KHCIOTHI,
KMCJIOT C METaUIaMH, pPEakuud HEUTpalv3aluuH, [OJIYyYECHUE
HEpPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJIHOTO METajula IPYTUM M3
pacTBOpa COJIM, pEIICHUE OSKCIEPUMEHTAIBHBIX 3a7ay IO TEeME

«BaxHenume KIacchl HEOPTaHUYECKUX COCTMHECHUI)

[Teprnonnueckuit 3akoH u lleproanueckas cucreMa XUMHUYECKUX
snementoB /.. MenneneeBa. CtpoeHue aToMOB. XUMUYECKAsI CBA3b.

OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pE€aKuuun

3.1

[TepBbie OMBITKN KJIACCU(DUKAIIMN XUMUYECKUX deMeHTOB. [loHsTHe
O TPyIIaX CXOAHBIX 3JIEMEHTOB (ILIEJIOYHbIE M UIEJIOYHO3EMEIbHBIE
METaJUIbl, TaJIOT€HbI, HHEPTHBIEC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yroT

aM(pOTEPHBIC OKCUIIBI U THAPOKCUIBI




3.2

[lepuonuueckuit  3akoH. Ilepuoguueckass cucreMa XUMHUYECKUX
JIEMEHTOB .. Mennemneena. Koportkonepuoanas u
JuMHHOTNIepuoaHast ¢dopmbl [lepuonnueckoid cUCTEMbl XUMHUYECKUX
anementoB J[.M. Menneneesa. Ilepuoasl u rpynmbl. PuU3HUECKUN

CMBICJI ITOPAAKOBOI'O HOMCpPA, HOMCPOB IICPHUOJA U I'PYIIIILI 3JICMCHTA

3.3

Ctpoenue aromoB. CocTaB aTOMHBIX sjep. M30TOmbl. DIEKTPOHBI.
CtpoeHue 3JEKTPOHHBIX 000JI0OYEK aTOMOB MEPBBIX 20 XUMHUYECKUX
JIEMEHTOB [Tepuoanueckoit CHUCTEMBI .. Menpgeneena.
XapaKTepUCTUKA XUMHYECKOIO DJJIEMEHTa II0 €ro IOJIOKCHUIO B

[Tepnoanueckon cucreme .M. Menneneena

3.4

3aKOHOMCpHOCTI/I HU3MCHCHMUA paanyca aTOMOB XUMHWYCCKHX
QJICMCHTOB, MCTAJNIMYCCKHUX N HCMCTAJNIMYCCKHUX CBOMCTB 1O Irpyiiiiam
u IICpHUOaaM. 3HaueHue HepI/IOIIH‘IGCKOTO 3aKOHa H HCpHOIIH‘IGCKOﬁ
CUCTCMBbl XMMHWUYCCKHUX JJICMCHTOB I Pa3sBUTHUA HAYKH W IIPAKTHKH.

JI.1. MenneneeB — y4€HbIN U Tpak 1aHUH

3.5

3.6

3.7

Xumnueckas cBs3b. KoBajeHTHas (MOJsipHas ¥ HEMOJSpHAsi) CBS3b.

3J’IGKTpOOTpHHaTeJ'II)HOCTI> XMMHUYECKHUX dJIEMEHTOB. MIoHHAas CBs3b

Crenenb oxucieHus. OKUCIUTEILHOBOCCTAHOBUTEIIHHBIE PEAKIIUU.
IIpouieccel  okucCieHUST W BOCCTaHOBJeHUsA.  OKHUCIMTEIW U

BOCCTAaHOBHTCIIN

XVWMHYECKHUI 3KCIEPUMEHT: U3yUYeHHE 00pa3IoB BEIIECTB METAJJIOB U
HEMETAJVIOB, B3aUMOJEUCTBHE THAPOKCHAA IMHKA C pPacTBOPAMHU
KHUCJIOT U IIEJI0Y€EU, MPOBENECHUE ONBITOB, WIIIOCTPUPYIOIINUX TPUMEPHI
OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ pEaKkUil (FOpeHue, peakiuu

Pa3JIOKEHUSI, COCTUHEHMUS )

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IePKAHMS

1
1.1

BemectBo n xumnueckas peakuus. [loBropenne

HCpI/IO,Z[I/I‘{eCKI/IfI 3aKOH. HCpHO,Z[H‘I@CKaH CHUCTEMA XHUMHUYCCKHX




1.2

sanemeHToB .M. MenaeneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTU B
U3MEHEHUH CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB,
KaJIAsl, KLU U MX COEIUHEHUN B COOTBETCTBUHU C IOJOKEHUEM

OJICMCHTOB B Hepﬂozmqecr(oﬁ CUCTEMC U CTPOCHHUCM HUX aTOMOB

CTpOCHI/Ie BCIICCTBA. BUBI XUMHYECKOU CBi3H. Tunsl
KPUCTATININYCCKHUX peﬂléTOK, 3aBUCUMOCTh CBOMCTB BCIICCTBA OT THIIA
KpHCTElJ'IJ'IH‘ICCKOI?I peHIéTKI/I u BHJAa XUMHUYECKOU CBJ3H.
KJIaCCI/I(l)I/IKaHI/IH )41 HOMCHKIJIaTypa HCOPTraHUYCCKUX BCIICCTB
(MG)KI[YHapO,ZIHaH )51 TpI/IBPIEUII)HaSI). XHUMHYECKHUE CBOMCTBaA BCIICCTB,
OTHOCAIIUXCSA K Pa3JIMYHBIM KJIaCCaM HCOPIaHUYCCKHUX COGHHHGHHﬁ,

IFCHCTNYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanys XuMU4ecKUX peakifil Mo pa3IudHbIM pU3HaKaM (110
YUCIIy U COCTaBY YYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
abdexTy, MO UIMEHEHHIO CTENEeHEH OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB, MO OOpPaTUMOCTH, MO YYACTHUIO KaTaiu3aropa). DK30- U
SHAOTEPMUYECKHUE PEaKINH, TepPMOXUMUIEeCKre ypaBHeHus. [loHsaTre o

CKOPOCTH XMMHUYECKON pEAKLIUH

1.4

[Tonsitue 006 0OOpaTMMBIX U HEOOPATUMBIX XHMHUYECKHUX PEaKIIUAX.
[loHsiTHE O TOMOTEHHBIX M TeTEePOreHHBbIX peakiusx. [lonsTHe o
XUMUYECKOM paBHOBecHMH. DakTopbl, BIHAIONIME Ha CKOPOCTh

XUMHYECKOM pPE€aKIrr U IMOJOKCHHUC XUMHNYCCKOI'0 PaBHOBCCHA

1.5

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIINK, AJICEKTPOHHBIN OajaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBlI€HUE YPABHEHUMN
OKHMCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMA €  HMCIOJb30BAHUEM

MCTO/Ja SJICKTPOHHOTI'O OanaHca

1.6

Teopus  PNEKTPOJUTHYECKOM  JUCCOLMAIUM.  DJICKTPOIUTHI U
HEJJIEKTPOIUTHI. KaTHOHBI, aHMOHBL. MeXaHn3M TUCCONMALINU BEIIECTB
C pa3NUYHBIMU BHUJIAMH XUMHUYECKOW CBsi3H. CTENEHb NUCCOLMAIUU.
CuiibHBIC U Cl1aObIe AJEKTPOIUTHI. Peakiiuu noHHOTO 0OOMeHa. Y CJIOBUS

ITPOTCKaHUA peaKuHﬁ HOHHOTO 06M€Ha, IIOJIHBIC U COKpaH_IéHHBIC




1.7

WOHHbIC ypaBHEHUs peakunii. CBOMCTBAa KUCIOT, OCHOBAHUI U COJIEH B
CBETE€ TMPEACTABICHUM 00  DIIEKTPOJIMTHYECKOM  JUCCOIUAIUU.

KauecTBeHHBIC PCaKI Ha NOHBI. [lonsitue o TUApOIJIN3C coJien

XUMHYECKHUI AKCIIEPUMEHT: 03HAKOMJICHUE c MOJIEJISIMU
KPUCTAUNIMYECKUX PEHIETOK HEOPraHMYECKUX BEUIECTB — METAJJIOB U
HeMeTaioB (Tpadura W aynMasza), CIOXKHBIX BeEIIECTB (XJIOpHIa
HATpUs); UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOU peakinu
oT BO3/ICHCTBUS pPa3ITUYHBIX (bakTopoB; UCCJIeIOBaHUE
AIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Mpoliecca AMCCOLMAIUN
KUCIIOT,  Iedodedl u  coyied  (BO3MOXKHO  HUCIIOJIb30BaHUE
BHJICOMATEPUAJIOB);  MPOBEJICHHUE  OMNBITOB,  WLIIOCTPUPYIOIIUX
MPU3HAKK TPOTEKAHHUS] pEeaKIUuil HOHHOro oOmeHa (oOpa3oBaHuUE
ocajika,  BbIIEJIEHUE  Tras3a, o0pa3oBaHUE  BOJAbI);  OIbITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPhl  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKumit (ropenue, peaKuuu pa3oKeHus, COCIMHEHUSA);
pacro3HaBaHre HEOPTaHUYECKUX BEHIECTB C MOMOIIBI0 KaYeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4

Hewmeramnsl u ux COCIUHCHUA

2.1

2.2

OO6mras xapaktepuctuka rajgoreHoB. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U puznueckue CBOMCTBA
MPOCTBIX BEHIECTB — TAJIOTEHOB. XUMHUUYECKHE CBOMCTBA HAa MPUMEPE
xjiopa (B3aMMOJEUCTBHE C METallaMH, HEMETaIaMH, IIEJTOYaAMH).
XnopoBonopoa. ConsiHas KHCIIOTa, XUMHYECKHAE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHne. JlelicTBue XJiopa W XJOPOBOJOPOJA HA OpPraHu3M

yeJioBeKa. BaykHenIme XJI0puabl U X HAXO0XKJICHUE B IIPUPO/IE

O6mast xapakrepuctuka siemMeHToB VIA-rpynnsl. OcobeHHOCTH
CTPOEHHS AaTOMOB, XapaKTepHble CTeneHu okucieHusa. CTpoeHue u
(¢u3nueckrue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpBI.
AmnnorponHble  MOAU(MUKAIMU KUCIOpPOJa M cepbl. XHUMHYECKUE

cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUE, PUBNUECKUE U XUMUUYECKHUE




cBorictBa. OKCHIBI CEPbl KaK MPEACTABUTENIM KHUCIOTHBIX OKCHIOB.
CepHas kucnota, (GU3MYECKUE M XMMHUYECKHE CBOMCTBa (00IIME Kak
IpeICTaBUTENd Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUECKHUE
peakiMu, JeKallie B OCHOBE MPOMBIIUIEHHOTO Croco0a MOIy4eHUs
cepHoil kucnoThel. [Ipumenenune. Conu cepHON KHUCIIOThI, KAUECTBEHHAS
peakmmsi Ha cynbdar-uoH. Haxoxmenwe cepsl M €€ COCIUHCHHIA B
npupone.  XMMHUYECKOE  3arpsA3HEHHE  OKPYXKAIOIIEM  Cpenbl
COCMHEHUSAMU cepbl (KUCIOTHBIC AOXKIU, 3arpsi3HEHUE BO3JyXa U

BOJIOEMOB), CITIOCOOBI €r0 MPEI0TBPAILICHUS

2.3

OOmiass xapakTepucTtuka 3yeMeHTOB VA-rpynnbl. OcoOEHHOCTH
CTPOEHHA aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHHS. A3OT,
pacupocTpaHeHue B IpHUpoAe, PU3HMUYECKHUE U XMMHUYECKHE CBOMCTBA.
KpyroBopor azora B mnpupoae. Ammuak, ero (¢QuU3HYECKUE U
XUMHUYECKUE CBOICTBA, MOTyYeHUE U mpumeHeHue. Cojin aMMOHMS, UX
(¢u3nueckue M XMMHYECKHE CBOMCTBa, nmpumeHeHue. KaudectBeHHas
peakuuss Ha HWOHBI aMMOHHUA. A30THasg KHUCIOTa, €€ IMOJy4YeHHUE,
dusznueckue W XMMHUYECKHE CBOMCTBA (0OOIIME KakK MPeACTaBUTEIS
KJlacca KHCIOT U crneunduueckue). Mcnoib30BaHne HUTPATOB U COJIe
aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX YyHoOpeHuid. XuUMHUYECKOe
3arpsi3HEHHE OKPY’KAIOIIEW Cpelbl COSAMHEHUSMHU a30Ta (KUCIOTHBIE

JOK]IH, 3aTPSI3HEHHE BO3/lyXa, IOYBBI U BOJOEMOB)

2.4

®dochop, ammorponHbie Moaubukanuu QGocdopa, dGuU3NUECKUE U
xumudeckue cporictBa. Oxcun docdhopa(V) u docdopHas Kuciora,
¢usnueckne M XMMHYECKHE CBOMCTBa, TosiydeHue. lcmonb3oBanue

docdaToB B kKauecTBE MUHEPATHHBIX yI0OpEHUI

2.5

OO6mrast xapakrepuctuka siemMeHToB [VA-rpynmel. OcobeHHOCTH
CTPOCHHUS aTOMOB, XapaKTEPHBIC CTCICHU OKHCICHHUS. YTJCPO/I,
AJUIOTPONHBIE ~ MOAU(DHKAIMKM, PACHPOCTpPAaHEHHWE B  IIPUPOJIE,
dusnueckne W XMMHUYECKHE CBoWcTBa. Amcopbums. KpyroBopot

yraepona B mpupoae. Okcuawsl yriepona, ux (U3UYECKHE U




XUMHUYECKHUE CBOMCTBA, AEMCTBUE HA JKUBbIE OPraHU3MbI, NIOJyUYEHUE U
OpPUMEHEHUE. OKOJIOIMYECKHE TMpoOJIeMbl, CBSA3aHHBIE C OKCHJIOM
yrnepona(IV); rumore3a  rino0anbHOrO  MOTEIUICHUS — KIUMaTa,
NapHUKOBBIN 3((PeKT. YronbHas KUCI0Ta U €€ COU, UX (PU3NUECKUE U
XUMHUYECKHUE CBOICTBa, IOIy4YeHHE U HpuMeHeHue. KauecTBeHHas
peakiusi Ha KapOOHAT-WOHBI. Vcmonp3oBaHMEe KapOOHATOB B OBITY,

MCAWNIUHE, IIPOMBIIIJIICHHOCTH U CCJILCKOM XO3SIUCTBE

2.6

IlepBoHauanbHbIe TIOHATHUS 00 OpPraHWYECKUX BEIIECTBaX KaK o
COCAMHEHUSX yriiepoda (MeTaH, 3TaH, JTHJICH, alleTUJICH, 3TaHOJI,
TJIMIIEPUH, YKCYCHas KucjaoTa). X cocTaB M XUMHYECKOE CTPOSHHUE.
[Tonsatrie 0 OWOJOrMYECKH BaXHBIX BEIIECTBaX: KHUpaX, Oenkax,
YIJIEBOJAX — M UX POJIM B KU3HU YeJIOBEKa. MaTepuaibHOE €IMHCTBO

OpPraHUYCCKUX U HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.7

2.8

Kpemnuuii, ero ¢usmveckne U XMMUYECKHE CBOMCTBA, MOJyYCHUE U
npumenenue. CoenuHeHus  KpeMHuss B npupoae.  OOmue
npeacraBieHuss o6 okcuae kpemHUsA(IV) M KpeMHHEBOW KHUCIOTE.
Cunukathl, X UCMOJIB30BAHUE B OBITY, MEAUIIMHE, TPOMBIILICHHOCTH.
BaxHeimme CTpOUTENbHBIE MAaTEpUANIBL: KEPAMHKA, CTEKJIO, IIEMEHT,
O0etoH, xene300eToH. IIpobGieMbl 0Oe30MacHOrO  UCIOIb30BAHUS

CTPOUTCIIBHBIX MAaTCPHUAJIOB B HOBCCI[HCBHOfI KHN3HHU

XVWMHUYECKUI HKCIEPUMEHT: H3YyYEHUE OOpa3lOB HEOPraHUYECKUX
BEILIECTB, CBOMCTB COJIIHOW KHCIJIOTBI; NPOBENECHUE KAaYECTBEHHBIX
peaklMii Ha XJOPUI-MOHBI U HAONIOACHUE MPU3HAKOB UX MPOTEKAHUS;
OMBITHI, OTpaXkarolue PU3nyecKkrue 1 XMMUYECKUe CBOMCTBA raJIor€HOB
U UX COEAVMHEHUM (BO3MOXKHO MCIOJIb30BAHUE BUJIEOMATEPUAIIOB);
O3HaKOMJIEHHE ¢ o0pa3lamMu XJIOPUIOB (TaJOreHHUI0B); O3HAKOMIICHHUE
c oOpasuaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXKHO HCIOIb30BaHHUE
BUJICOMATEPHAIIOB); HaOIIOICHHE Tpolecca OOyIJIMBaHUs caxapa IOJ
JNEUCTBUEM  KOHUECHTPUPOBAHHOW CEPHOM  KHUCIIOTBI; H3YyUYEHHUE

XUMUYECKUX CBOWMCTB pa30aBIICHHOW CEPHON KHUCJIOTHI, TMPOBEICHUE




KaueCTBEHHOM peakIMu Ha Cylb(aT-uoH U HAOII0JIeHuEe Mpu3HaKa eé
OpPOTEKaHMUs; O3HaKOMJIEHHME C (U3UYECKUMU CBONCTBaMHU a30Ta,
dochopa u  uUX  coeaquHEHUH  (BO3MOXKHO  HCIOJIB30BAHHE
BUJICOMATEpUAIIOB), 00pa3iiaMu a30THBIX M (OChHOPHBIX YI0OPCHHIA;
NoJIy4eHHe, COOMpaHKe, paclio3HaBaHUE U U3YYEHHE CBOMCTB aMMHUaKa,
MPOBEICHNE KAYECTBEHHBIX pEaklUii Ha HOH aMMOHUS U (ocdaT-HuoH U
U3y4eHUE PU3HAKOB ux IPOTEKaHUS, B3aMMOJICHCTBHE
KOHLICHTPUPOBAHHOW  A30THOM KHUCJIOTBI C MeEIbl0  (BO3MOKHO
MCIIOJIb30BaHNE BUJICOMATEPHUATIOB); U3yYCHUE Mojienei
KpUCTAUIMUECKUX  pemeéTok  anmasa, TIpaduta,  QyiepeHa;
O3HAaKOMJIGHHE C TPOIECCOM aJCOpOIMU PAaCTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YTIEM W YCTPONCTBOM MPOTHMBOrasa; IMOJIy4YEHUE,
coOupaHue, pacro3HaBaHUE U M3YyUYEHUE CBOWCTB YIJIEKUCIIOIO rasa;
POBE/ICHUE KAaYEeCTBEHHBIX PEaKIMii HAa KapOOHAT- U CHUJIMKAT-UOHBI U
U3YYCHHUE IMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHUE C MPOIYKIIHEH
CUWJIMKATHOM MPOMBIIUICHHOCTH; PEIICHUE HKCIIEPUMEHTAIbHBIX 3a7a4

o TeMe «BakHenme HeMeTalIbl U UX COCIUHCHUA

3.1

3.2

3.3

MerTaibl ¥ uxX COCIUMHCHUA

OO0mass XapakTepUCTUKa XHUMHUYECKHUX DJIEMEHTOB — METalIOB Ha
OCHOBAaHWU HX MoJoxkeHus B llepuoandeckoil cucremMe XUMHUYECKHX
anemeHTtoB J[.MI. MennaeneeBa u crtpoeHuss artomoB. CTpoeHue
METaJJIOB. MeTaJuIndecKas CBSI3b U METAUIMYECKAS KPUCTAILUINYECKas

pelmeéTka. INEKTPOXUMUYECKUH Psii HAPSHKEHU METAJLIIOB

dusuuecke U XUMHUYECKUE CBoOMcTBA MeTa/uioB. OOImme crnocoObl
noyrydeHus: MetayuioB. [loHSTHE O KOPpPO3WM METAIJIOB, OCHOBHBIE
CrocoObl  3amuThl UX OT Koppo3uu. CraBel (CTasib, YYTYH,
TIOpATIOMUHUN, OpoH3a) ©W WX TNPUMEHEHHE B OBITY WU

IIPOMBIINIIICHHOCTH

[Ilenounsle MeTayuibl: TMojoxeHue B Ilepuoguueckon cucreme

xuMmudeckux snemeHtoB [[.M. MenpaeneeBa; CTpoeHHME HUX aTOMOB;




3.4

3.5

3.6

3.7

HaxoXJeHue B mnpupoje. Pusznyeckue U XMMUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kayus). OKCUIIBI U THUAPOKCUIBI HATPUS U KaJHsl.

HpI/IMeHeHI/IG mMCJIOYHBIX MCTAJJIOB U UX COCI[HHGHPIIZ

[[lenoyno3eMenbHbIe METAUIbl MAarHui M KajJbIUil: IIOJIOKCHHE B
[Tepuomnueckon cucreme xumudeckux snemeHToB (.M. Menneneena;
CTPOEHHE HX AaTOMOB; HaxoxJaeHue B mnpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA MarHus M Kanblus. BakHEHIINE coeaMHEHHS
KaJIbIUs (OKCHUJ, THAPOKCHUI, coJin). JKECTKOCTh BOJBI M CHOCOOBI €&

YCTpaHECHUS

ANIOMUHUI: TOJIO)KEHUE B HepHO,Z[H‘{GCKOﬁ CHUCTCMC XHMMHYCCKHX
OJICMCHTOB I[I/I MGHIIGJIGGBa; CTPOCHUC aTOMA, HAXOXKJACHHC B IIPHUPOJIC.
dusznueckue MW XMMMYECKME CBOMCTBA aJIFOMHHMSL. AM(bOTGpHBIG

CBOMCTBA OKCHJa U TUAPOKCHU A A TFOMHUHUSA

Kenezo: mnonoxkenue B Ilepuogmyeckoid cUCTEME XHUMHYECKHUX
snemeHtoB JI.WI. MenzaeneeBa; CTpoeHHUE aToma; HAXOXKICHUE B
npupoae. dusznyeckue M XUMHUYECKHE CBOWMCTBa xkeje3a. OKCHUIBI,
ruapokcunsl u conu skenesa(ll) u sxenesa(Ill), ux cocras, cBoiicTBa u

IIOJTy4YECHUE

XVMMHUUYECKHUH KCTIEPUMEHT: O3HAKOMJICHHE C O0Opa3llaMi METaUIOB U
CIUTaBOB, HMX (U3UYECKUMU CBOWCTBAMH; H3YyUYCHHE pE3yJIbTaTOB
KOPpPO3UH METANIOB (BO3MOKHO HCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
0COOCHHOCTEHM B3aMMOJICHCTBUS OKCHAA KaJbllUs W HATPUS C BOJOMN
(BOBMOXXHO  HCHOJIb30BAHHE  BHJICOMATEPHANIOB);  UCCJIEAOBAHUE
CBOMCTB XECTKOM BOJBI;, MpoOIEcca TOPEHUs JKee3a B KHUCIOPOJIE
(BO3MOXKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB); MIPU3HAKOB
MPOTEKAaHUSI KAauyeCTBEHHBIX PEAKIMA Ha HOHBI (MarHus, KaJbIus,
antoMuHud, uuHka, xkenesa(ll) n xeneza(Ill), menu(Il); nabmonenue n
OTMCaHUE MPOLIECCOB OKPAITUBAHUS TIJIAMCHU MOHAMU HATPUs, KaJlus U
KaJIbIIUS (BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB);

ucciaenoBanre aM(POTEpHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U




TMAPOKCHJA IHHHKA, PCIICHUC OKCICPHUMCHTAJIBHBIX 3aJad IIO0 TEME

«BaxxHenme MeTaiibl U UX COCIUHCHU A

XuUMUS U OKpYXKaroIas cpena

4.1

HoBbie Matepuanbsl u TexHoysoruu. BemiectBa uW  Marepualibl B
MOBCEHCBHOM W3HU YEJIOBEKa. XHUMHUS W 3J0pOBbE. be3omacHoe
WCIIOJIb30BAaHUE BEIICCTB M XUMHUYECKUX peaknuii B OwiTy. IlepBas

nmoMomb IIpu XUMHUYCCKHX OKOrax U OTPAaBJICHUAX

4.2

OCHOBBI DKOJIOTMYECKOM TI'PaMOTHOCTH. XHUMHUYECKOE 3arpsA3HEHUE
okpyxaromen cpeasl 1I/IK. Pomp XxumMun B pelieHUr 3KOIOTHYECKHUX
npoOiem. [IpupoHbie HCTOYHHUKHU YTIIEBOAOPOAOB (YroJib, IPUPOIHBIN
ra3, He(Th), MNPOAYKTbl HX MNEPepadOTKH, HUX pojb B OBITY U

IMPOMBIIIJIICHHOCTH

4.3

XVWMHYECKHUI 3KCIEPUMEHT: U3y4eHHE 00pa3lioB MAaTEpUaIOB (CTEKIIO,

CIUIaBbl METAJIJIOB, MMOJIMMEPHBIE MAaTEPHAIIBI )




IMPOBEPAEMBIE HA OI'D 1O XUMHWHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TPeOOBaHUA

IIpoBepsiemble TPeOGOBAHUSA K NPeIMETHBIM pe3yJbTaTamM
0a30BOr0 YPOBHSI OCBOEHNSI OCHOBHO 00pa3oBaTe/JIbHOI
NMPOrpaMMbl OCHOBHOIO 00111er0 00pa30BaHUA HA OCHOBeE
dIrocC

1

1.1

Hpe,Z[CTaBHeHI/IeI

0) II03HaBaCMOCTH SIBJICHUI IIPUPOIHI, IIOHMMAaHHC
OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HAaYKH KaK
o0iacTu COBPCMCHHOI'O CCTCCTBO3HAHMA, KOMIIOHCHTA 06meﬁ
KYJIBTYPBI H HpaKTI/I‘{eCKOﬁ ACATCIBHOCTH 4YCJIOBCKa B
YCIO0BUAX COBPCMCHHOI'O O6IH€CTBa; ITIOHUMAaHHUC MCCTa XMMHH

Cpeaur IpyTruX €CTECTBEHHBIX HAYK

1.2

O  HayyHbIX MeETOJAaX  NO3HaHWsI, B  TOM  YHUCIE
DKCIIEPUMEHTAIIBHBIX U TEOPETUUECKUX METOJaX UCCIEAOBAHUS
BEIIECTB W U3Yy4YCHUS XUMHUUYECKMX PEaKUui; yMEHHUE
WCIIOJIb30BaTh MOJIENU I OOBSICHEHHUS CTPOCHUS aTOMOB H

MOJIEKYJI

1.3

o cepax mpodeccroHaTLHON MEATEILHOCTH, CBS3aHHBIX C
XAMHEH W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JNOCTHKCHUSX  XUMHUYECKOW  HAyKH,  4YTO  IO3BOJIUT
oOydJaronMMcsi paccMaTpuBaTh XHMHUIO Kak cdepy cBoei
Oynymieit mnpodeccCuoHaIbHON  JIEATEIBHOCTH U CHelaTh
OCO3HAHHBIM BBHIOOP XMMHUHU KaK MPO(HILHOTO MpeaMeTa MpH

nepexo/ie Ha YPOBEHb CpeIHEro o011ero oopa3oBaHus

Bnagenne cucTteMOl XMMUYECKMX 3HAHUW U yMEHHE

INPUMCHATb CUCTEMY XUMHNYCCKHUX 3H8,HPII>1, KOTOpas BKIKOYAcCT:

2.1

Ba)KHEUIIINE XMMHUUYECKUE TTOHSATHUS: XUMHUUYCCKUI QJICMCHT, aTOM,

MOJICKYJIa, BCIICCTBO, TIIPOCTOC MU  CJIOXKHOC  BCHICCTBO,




OJTHOPO/IHAs U HEOJHOPOAHAsI CMECh, OTHOCUTEIIbHBIE ATOMHAs
U MOJIEKYJSIpHAs MAacChl, KOJIMYECTBO BEILECTBA, MOIJIb,
MOJISIpHas ~Macca, MOJSIPHBIM 00BEM, OKCHA, KHUCIOTAa,
OCHOBaHME, COJb (CpedHsisl), XMMHUYECKas pEaKlUs, peakluu
COCIMHEHMS, PEAKLUHU PA3IOKEHUsS, PEaKIUM 3aMELICHUS,
peakiuu oOMeHa, TemIoBol dhdeKT peakuuu, 05K30- U
DHAOTEPMHUYECKHAE  pEaKlMH, pacTBOp, MaccoBas A0
XUMHUYECKOTO JJIEMEHTa B COCIMHEHUHU, MAaccoBas IOJI1 U
IIPOLICHTHAS] KOHLEHTpPAIUs BEIIECTBA B pacTBOpE, SAPO aToma,
AIIEKTPOHHBIN CIIOM aroMma, aToMHasi OpOHTalb, pauyC aroMma,
BaJICHTHOCTb, CTENEHb OKHUCJIEHHS, XUMUYECKas  CBs3b,
AJIEKTPOOTPULIATEIBHOCTD, HOJIIpHAst " HENnoJIsIpHast
KOBaJICHTHAsI CBSI3b, WOHHAs CBS3b, METAJUINYECKAs CBSI3b,
KpHUCTaJUIMYECKasi pemérka (aTOMHasi, HOHHAs, METaJuIn4YecKas,
MOJIEKYJISIpHAsA), HMOH, KaTHOH, aHUOH, OJIIEKTPOJIUT U
HERJIEKTPOJIUT, DJIEKTPOJIMTUYECKAsT JUCCOLMALMS, PEaKLIuu
MOHHOTO 0OMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE PEaKIIUY,
OKHUCJIUTEb U BOCCTAHOBUTENb, OKMCICHUE U BOCCTAHOBIICHUE,
AIIEKTPOJIU3, XUMHUYECKOE  paBHOBECUE, OOpaTuMble U
HeoOpaTHMblE pEaKUuu, CKOPOCTh XHUMHUYECKOM peakluH,

kartanu3arop, [IJIK, koppo3ust MmeTamioB, CIUIaBbI

OCHOBOITIOJIararomue 3aKOHbl XHMMHHU: 3dKOH COXpPAaHCHHA

2.2 Maccel, nepuogumueckuii 3akoH .M. MengeneeBa, 3aKoH
MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo

23 TEOPUU XHUMHUHU: AaTOMHO-MOJICKYJISIpHAs TEOpHUs, TEOopus

' AIEKTPOTUTUYECKON TUCCOIIUAIINHT

3 Bnanenue OCHOBaMH XUMHUYECKOU TPaMOTHOCTH,
BKJIIOYAIOILICH:

31 YyMEHHE TMPaBUIBHO HKCIOJIb30BaTh M3YyYCHHBIC BEIIECTBA U

MaTepuaibl (B TOM YMCJIe MUHEpAIbHbIE YI0OPEHHS, METAILIbI




U CIUIaBbI, MPOIYKTHI MEPepabOTKA MPHUPOIHBIX HUCTOYHHKOB
YIJIEBOJIOPOIOB (YIUIs, TPHUPOJHOTO Tasza, HepTH) B OBITY,
CEIIbCKOM XO3SICTBE, HA TIPOU3BOACTBE U TOHMMAaHNE 3HAYCHYISI
KUPOB, OCIKOB, YIJIICBOJOB JJII OpraHU3Ma YeJIOBEKa;, YMEHHUE
MIPOTHO3UPOBATh BIIMSHHUE BEIICCTB U XMMHYECKHUX IMPOIIECCOB

Ha OPraHU3M YEJIOBEKa U OKPYXAIOLIYI0 TPUPOIHYIO CpeIy

3.2

3.3

3.4

YMCHHUC HHTCTPHUPOBATH XHUMHUYCCKUC 3HAHHUA CO 3HAHHAMU

APYyrux y‘le6HI>IX mpeamMcTOB

Hajquyue omnbpiTa paboThl C pPa3IUYHBIMU HCTOYHUKAMU
uHQopMaIUU TO XUMUU (HaydyHass W HAYYHO-TIOMyJIsIpHAs

JUTEpATypa, CIOBAPH, CIIPABOYHUKU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OIICHMBAaTh MH(POPMAIMIO O BEIECTBAX,
WX TPEBpalIEHUSIX U MPAKTUYECKOM MNPUMEHECHUH U yMEHHUE

HCIOJIb30BaTh €€ IS PCIICHUA y‘-IC6HO-HO3HaBaTCJII)HI>IX 3aJga4d

Bnanenue OCHOBaMH MOHATUWHOTO amnmapara 151
CUMBOJIMYECKOTO S3bIKa XHMHH JJIi COCTaBJeHUs (popmyi
HEOPTaHUYECKHUX BEIIECTB, YPABHEHUM XHUMHUYECKHX PEaKLMUM;
ocHOoBamMM  xumuuecko  HomeHnknatypsl  (IUPAC wu

TPUBUATILHOM )

YMeHue  OOBSACHITH  CBSI3b  MOJIOKEHUS  DJIEMEHTa B
[lepponnyeckoil CHUCTEME C YMCIOBBIMH XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHUMMUECKHUX DJIEMEHTOB (COCTaB W 3apsjl
sqipa, 00IIIee YMCIIO0 AIEKTPOHOB), pacTIpeIeICHIEM dIICKTPOHOB
10 SHEPreTUYECKUM YPOBHSAM aTOMOB MEPBBIX TPEX MEPUOIOB,

KaJlnud U KaJbl s

IIpencraBieHne O MNEPUOIUYECKON 3aBUCUMOCTHA CBOMCTB
XUMHYECKHUX 3JIEMEHTOB (panuyc aToma,
AIEKTPOOTPULIATENBHOCTh), IPOCTBHIX U CIIOAKHBIX BEIIECTB OT
MOJIOKEHHs 3yieMeHTOB B Ilepuoanmyeckoi cucreme (B MajbIxX

NEPUOJIaX U TJIABHBIX MOJATPYIIAX) U 3JIEKTPOHHOTO CTPOCHHUS




aToMma

7 YMeHue kinaccuuImpoBaTh:
7.1 XUMHYECCKHE DJICMEHTBI
7.2 HEOPTraHUYECKHUE BEIICCTBA
7.3 XUMUYECKUE PEAKIINU
8 YMeHue onpenensTh:
81 BAJICHTHOCTh M CTCIEHb OKHUCICHHS XUMHUUYECCKHX D3JIEMCHTOB,
' 3apsii HOHA
8.0 BUJT XUMUYECKON CBS3M M THI KPUCTAUTMIECKON CTPYKTYPHI B
' COCTMHEHUSX
8.3 XapakTep Cpeapl B BOJHBIX pacTBOpax BEMIECTB (KHUCIOT,
' OCHOBAHUI )
8.4 OKHMCJIUTEIb U BOCCTAHOBUTEIIh
9 YMeHue XapakTepuzoBaTh  (U3UYECKHE M XHMHYECKHE
CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPO, 030H, BOJIOPO, Tpadwur, amMmas,
9.1 KpeMmHul, azor, ¢ocdop, cepa, XJIOop, HATPUH, KaJIHil, MarHuu,
KaJIBITUH, aTFOMUHUH, JKEJIe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIC WX BOJHBIX PacTBOPOB (BOJA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOIOPO, OKCHJIBI M THAPOKCHIBI
metamuioB [-IIA rpymnmn, amomunus, meau (II), nuHka, xenesa
9.2 (IT u 1II), okcuast yraepona (II u 1V), kpemuus (IV), azora u
dbochopa (III u V), cepur (IV m VI), cepHucras, cepHas,
a30TucTas, aszoTHas, GochopHas, yroibHas, KpPEeMHUEBAS
KHCJIOTa U UX COJIN)
MPOTHO3UPOBATh W XapaKTepU30BaTh CBONCTBAa BEIICCTB B
93 3aBHCHMOCTH OT MIX COCTaBa U CTPOCHUS, IPUMECHEHNE BEIICCTB

B 3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOKHOCTb IIPOTCKAHHA

XMMHAYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBHSIX




YMeHHe COCTaBIATh MOJICKYJIIPHBIC M HMOHHBLIC YPAaBHCHHA

10 peaKIyii, B TOM YHUCIIE:
10.1 peaxiuiit HOHHOTO OOMeHa
10.2 OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
10.3 WUTIOCTPUPYIONIUX XMMUYECKUE CBOMCTBA M3YYEHHBIX KJIacCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3h MEXKITY HUMHU
11 VYMeHHe BIYUCIATE (TPOBOIUTH PACUETHI):
111 OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO JIEeMEHTa B COCTMHEHUU
11.2 MAacCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €0 Maccy, 00beM ra3oB
114 M0 YPAaBHEHUSAM XUMUYECKUX PEAKIIMA U HAXOJUTh KOJIUYECTBO
' BEIECTBa, 00BbEM U MacCy peareHTOB WK MPOIYKTOB PEAKIIHH
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJaMU HAy4YHOTO TO3HaHUS (HAOIIOJEHUE,
191 U3MEpPCHHE, DSKCICPUMEHT, MOJCIMPOBAHNE) TIPH H3YUYCHHUH
' BEIIIECTB U XUMHUYECKUX SIBJICHUH; yMeHHE C(HOPMYIUPOBATH
poOeMy U MPEAJIOKUTh MYTH € PEeIICHUs
192 Oe3zomacHoi  paboOThl €  XUMUYECKHMMHU  BEIIECTBAMHU,
' XUMHUUYECKOMN MOCYI0M 1 JJa00paTOpHBIM 000pYy10BaHUEM
npaBWJamMu  O€30MacHOro  OOpalleHusi ¢ BeIIeCTBaMHU,
UCIIOJIb3YyEeMBIMH B TIOBCEAHCBHOW  JKM3HW, IIPaBUJIAMH
MOBEJICHUSI B IENAX COCPEKEHUs 3J0pOBbSI M OKPYKAFOIICH
12.3 OPUPOAHOM  Cpelbl;  NOHMMaHUEe  BpeAa  (OMacHOCTH)
BO3JICHCTBHS Ha JKMBBIC OPTaHU3MBI OINPEACIIEHHBIX BEIICCTB,
CIIOCOOOB YMEHBIIICHUSI W TPEAOTBPAIEHUS WX BPEIHOTO
BO3JECHUCTBUSA
13 Hanuune  mpakTUYEeCKMX  HABBIKOB  IUIAHUPOBAHMUS U




13.1

13.2

OCYHICCTBJICHUSA CIACAYIONHNX XUMHUYCCKUX SKCIICPUMCEHTOB!

HN3Yy4YCHUC MW  OIIMCAHUC (I)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB,
O3HAKOMJICHUC C CI)I/ISI/I‘-IGCKI/IMI/I Hn XUMHYCCKHUMHU SBJICHUAMMU,
OIIBITHI, WIUIFOCTPpUPYHOOIUEC IIPU3HAKH IMIPOTCKAHUA

XUMHNYCCKUX peaKuHﬁ

U3y4deHue crioco0O0B pa3/iesieHus cMecei

13.3

IMOJIYUCHHUC KHUCIOPOOda W HU3YUCHHUC CI'o CBOﬁCTB; IMOJIYyUYCHUC
BOOOPOJa U HM3Y4YCHHC €CTO CBOﬁCTB; IMOJIYYCHHC YIJICKHCIIOIO
ra3a 1 U3y4CHHUC €ro CBOﬁCTB; MMOJIYYCHNC aMMHaKa U N3YyUCHUC

€r0 CBOUCTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OMPENEIEHHOW MAacCOBOM JOJEH

paCTBopéHHOFO BCIICCTBA

13.5

13.6

NpUMEHEHUE HHAMKATOPOB (JlakMyca, METWJIOpaHka W
dbenondranenna) A ONpEACIICHUs] XapakTepa Cpelnbl B

pacTBOpax KUCJIOT U HlGJIO“IGfI

WCCJIEIOBAHUE W OIMCAHWE CBOMCTB HEOPTraHWYECKHX BEIIECTB
Pa3JIMYHBIX KJIACCOB; M3YYEHHUE B3aUMOJICUCTBUS KHUCIOT C
METAUUIAMH,  OKCHMJAAMHA  METAUIOB,  PAacTBOPUMBIMH U
HEPAaCTBOPUMBIMU OCHOBaHHMSIMHU, COJISIMU; MOJIy4YECHHUE
HEPAaCTBOPUMBIX OCHOBAHWM; BBITECHCHHME OJHOTO MeTasla
JPYyTUM U3 pacTBOpa COJH; HCCleaoBaHue amMpOTEePHBIX

CBOMCTB THUAPOKCUIOB AJIIOMHUHHA U TMHKA

13.7

pellIeHHEe IKCIEPUMEHTAIbHBIX 3aJa4 1Mo TemaM: «OCHOBHBIC
KJIACChl HEOPraHWYECKUX COCIUHEHUN»; «IDIEKTPOJUTHYECKAs
Juccouuanusay; «BaxHenue HeMEeTalabl U UX COCAUHCHUS;

«BaxxHelnme MeTaliIbl U UX COCIUHEHUS

13.8

XUMUYECKUE HKCHEPUMEHTHI, WUIIOCTPUPYIOIINE MPU3HAKU
MPOTEKaHUSI PEaKIUid HOHHOTO OOMEHa; Ka4eCTBEHHBIC
peaKkiuyu Ha MOPUCYTCTBYIOLIME B BOJHBIX pPAacTBOPAaX HOHBI:

xjopua-, opomua-, momua-, cynbdar-, ocdar-, kapoboHar-,




CWJIMKAT-aHUOHbI, TUJIPOKCUA-UOHBI, KATHOHbI aMMOHUA,
MarHusi, KajibllUsi, aJlOMUHMS, Kene3a (2+) u xeneza (3+),

Menu (2+), IMHKa

14 YMeHue:

MIPEICTABIIATh PE3yJbTAaThl IKCIIEPUMEHTa B ()OpME BBIBOIOB,
14.1 JIOKA3aTeNIbCTB, TIpPaUKOB W  TaONMWII W  BBISABISTH

AMIIUPUYECKUE 3aKOHOMEPHOCTH

YCTaHaBJIIMBAaTh CBSI3M MEXKAy peaJbHO HaOJI0/1aeMbIMU
142 XUMHUUYECKUMHU SIBJICHUSMH U TMPOIECCAMH, MPOUCXOASIIUMU B

Makpo- ¥ MHUKPOMHUpPE, OOBSACHATh NPUYUHBI MHOrooOpasus

BEIIICCTB

HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kona ITIpoBepsieMblil 3JIEMEHT COAEPKAHUA
1 [lepBoHaYaIbHBIE XUMUUECKUE TTOHATHS
1.1  Yucreie BemecTBa U cMecu. CiocoObI pa3aeiaeHus cMecei
19 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AIeMEHThl. CUMBOJIBI XUMUUYECKUX
' aneMeHTOB. [IpocThie U CIOKHBIE BEIlIECTRA.
13 Xumuyeckas ¢popmysa. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB.
' CreneHb OKUCIIEHUA
3aKOH MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAs aTOMHAsI Macca.
1.4  OtHocuTenbHass MOJIEKYJIsIpHas macca. MaccoBas 011 XMMHUYECKOTO
AJIEMEHTAa B COCIMHCHUU
KonudectBo BemectBa. Monb. Momsiprast macca. MomnsipHblii 00bEM
1.5  ra3zoB. B3auMocBs3b KOJWYECTBA, MACCHI U YKCIIa CTPYKTYPHBIX €IUHUIL

BEIIlECTBA




1.6

2.1

OU3UYECKUE W XUMHUYECKUE SABJICHUA. XUMHUYECKAs peakuuss u €€
MpU3HAKKA. 3aKOH COXPAaHEHHMS MacChl BEIIECTB. XHWMHUYECKHUE
YpaBHEHUS

[lepuonnueckuit 3akoH u llepuoguueckas cucTeMa XUMHYECKHX
sanemenToB /.. MenaeneeBa. CTpoeHue aTOMOB

[lepuonnueckuit  3akoH. llepuomnueckass cucremMa XHMUYECKUX
anementoB J[.M. Menneneesa. llepumonsl u rpynmbl. Pusnyeckuit

CMBICJI ITOPAAKOBOI'O HOMEpPA, HOMCPOB IICPHUOAa U I'PYIIILI 3JICMCHTA

2.2

Crpoenne atomoB. CocTaB aTOMHBIX saep. M30Tombl. DIEKTPOHBI.
CrtpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XMUMUYECKHUX

saneMeHToB [lepuoanueckoit cucremsl .M. Menneneera

2.3

3aKOHOMEpPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKUX DJIEMEHTOB
NEepBbIX TPEX TMEpPUOAOB, Kalus, Kaubliusa (paguyca aTOMOB,
AIEKTPOOTPULIATETBHOCTH, METAUIMYECKMX W HEMETAIUIMYECKUX
CBOMCTB) U UX COCJMHEHHI B COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB

B [lepuoauueckoit cucreMe U CTpOCHUEM MX AaTOMOB

CtpoeHue BeniecTna

3.1

3.2

4.1

Xumnueckasi cBsi3b. KoBajeHTHas (MoyisipHas M HEMOJISIPHAS) CBS3b.
DNEeKTPOOTPUIATENLHOCTh XUMHUYECKUX 3JIeMEHTOB. WOHHasi CBS3b.

MeTaimueckast CBA3b

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHAs, MOHHAs, METAJITHYECKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKON PELIETKU U

BUJIa XUMHYECKOU CBI3U

Baxnenmme npeacTaBUTENIM HEOPraHMYECKUX BellecTB. Hemeraiuibl u

X COCOAUHCHUA. MeTtaniasl U ux COCIMHCHUA

Knaccudukainuss u HOMEHKIATypa HEOPTaHWMYECKUX COCIUHEHUM:
OKCHUJOB (CcoJie0Opa3yrolue: OCHOBHBIEC, KUCIOTHbIE, aM(QOTEpHBIE) U
HecosieoOpasyromue; OCHOBaHUM  (IIETOYM W HEPACTBOPUMBIC

OCHOBaHHUA); KHUCJIOT (KUCIOpOJACOAEpKaIlue ¢ OeCKUCIOPOAHBIE,




OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

OU3NYECKNEe U XMMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB-HEMETAJUIOB:

4.2  Bomopoma, Xjopa, KHCIOpoda, cepwl, aszora, ¢ocdopa, yriaeposa,
KpEeMHUs
OuU3NYEeCKNe U XHMHUYECKHME CBOMCTBA NPOCTBHIX BEIIECTB-METAJUIOB:
4.3  nuTWA, HATpWs, KaJWsl, MarHus W KaJbllUs, AJTIOMUHUSA, >Kele3a.
DNEeKTPOXUMHUYECKHUH Pl HAIPSHKEHUI METAIIOB
w @u3nuecKue M XHUMHYECKHE CBOMCTBA BOJOPOJIHBIX COEAUHEHUU
' HEMETAIJIOB: XJIOPOBOAOPO/IA, CEPOBOIOPOA, AMMHUAKA
duznyeckre U XUMHUYECKHE CBOWMCTBA OKCUJIOB HeMeTaiuioB: cephl (I1V,
45 VI, azora(Il, IV, V), dochopa(lll, V), yrnepona(ll, IV), kpemuus(1V).
[TonydyeHne OKCHIOB HEMETAIOB
16 XUMHYECKHME CBOMCTBA OKCUZIOB: MeTaumioB [A-IIIA rpynm, LMHKA,
' meau(Il) u sxeneza(Il, III). IToyyenne okCuaOB METaLIOB
XUMUYECKHE CBOMCTBA OCHOBAaHUM W aM(OTEpPHBIX THUIPOKCUIOB (HA
4.7  npuMepe THIPOKCUIOB aIIOMUHUA, XKene3a, IuHKa). I[lomyuenue
OCHOBAaHHM 1 aM(OTEPHBIX THAPOKCUIOB
OOmmMe  XMMUYECKME  CBOMCTBA  KUCJIOT:  XJIOPOBOJOPOIHOM,
18 CEpPOBOJIOPOIHOM,  CEPHUCTOM, CepHOM, a30THOU, QochopHO,
' KPEMHUEBOU, YTOJIbHOM. OcoOble XUMHUYECKHUE CBOMCTBA
KOHIEHTPUPOBAHHOW CEPHOU M a30THOM KHUCHOT. [lonmyuenue kuciot
4.9  OOmue XMMUYECKHE CBOMCTBA cpeHMX colied. [Tomyduenue coneit
410 [Tomydyenue, coOupaHue, pacrmo3HaBaHUE BOJOPOAA, KHUCIOPOJA,
' aMMUaKa, yriieKHCIIOro ra3a B JabopaTopuu
411 Ilonyyenne amMMHaKa, CEpHOM M a30THOW KUCIIOT B IPOMBIIUIEHHOCTH.
' OO1ue cnocoObl MOTy4YeHHs METAIOB
4.12 T'eHeruyeckas CBSI3b MEX]y KJIacCAaMU HEOPTaHUYECKUX COCAMHEHUN
5 XHUMUYECKUE PEAKLIUH
51 Knaccudukamuss XUMHYECKUX PEAKIM M0 Pa3IMYHBIM TPHU3HAKAM: TI0




5.2

5.3

YUCIIy M COCTAaBY YYACTBYIOIIMX B PCAKIMM BCHICCTB, IO TCIIJIOBOMY

3(1)(1)CKTy, 110 U3MEHEHUIO CTCIICHEH OKHUCICHUS XMMUUYECKHUX YJIEMEHTOB

TemmoBoit  3pdexT XUMHUYECKOW  peakluu, TEPMOXUMUYECKUE
ypaBHEHHUA. DK30- U JHIOTEPMHUUYECKHE PEaKIUU. |epMOXUMHUYECKHE
ypaBHEHUS

OKUCIANTENTPHOBOCCTAHOBUTENbHBIE  peakuuu.  Oxkuciurenun U
BoccTaHoBUTENU.  Ilpomeccel  OKUCIEHHUS M BOCCTAHOBJIEHMS.

DNEeKTPOHHBIN OalaHC OKUCIUTEIHbHOBOCCTAHOBUTEIBHOMN peakiiuu

5.4

Teopus SJIEKTPONUTHUECKOM aucconanuv. KaTuOHBI, aHUOHBL.
DJIEKTPOJUTHI U HEINEKTPOIUThl. CUIbHBIE U CJa0ble AJIEKTPOJIUTHI.

CreneHb quccolanin

5.5

PeaKHI/II/I MOHHOT'O OOMEHa. Y CJIOBHS IIPOTCKAaHUA peaKuHﬁ HOHHOTI'O

0OMEHa, IOJIHBIE U COKPAIEHHBIE HOHHBIE YPAaBHEHUS PEAKIIM

6.1

6.2

6.3

6.4

XuMus U OKpykKarolas cpeaa

BemecTBa 1 MaTepuaibl B MOBCEAHEBHOM KU3HU YenoBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIECTB U XUMHUYECKHUX pPEAKUUH B JabOpaTopuu U

6I>ITy. HepBaﬂ IIOMOIIIb ITPpU XUMHUYCCKHX OKOI'aX KU OTPAaBJICHHUAX

XHWMHYECKOE 3arps3HEHUE OKpYyXKaromiehd cpenbl (KUCIOTHBIE JTOXKIH,
3arps3HEHHUE TIOYBBI, BO3JyXa U  BOJOEMOB), CIOCOOBI  €ro
npenoTBparieHuss [IpenenbHas momycTuMas KOHIIGHTpAIUsl BEIIECTB
(ITAK). Ponb xuMuu B pEeHICHUU DKOJOTHYECKUX MpoOJieM. YcuieHue

NapHUKOBOTO 3 (dekTa, pa3pylieHHe 030HOBOTO CIIOs

[Ipumenenue cepbl, a3ota, (Qocdopa, yriaepoma, KpeMHHS U UX
COCIMHEHU B OBITY, MEIULMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
xo3siictBe. [IpuMeHeHHe MeETalIOB M CIUIABOB  (CTallb, YYTYH,
JTIOPaIFOMUHUN, OpOH3a) B OBITY W MPOMBIIIJIEHHOCTH X COCTUHEHH.
[TonsiTue O KOPPO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT

KOppO3HH

[IpupoaHbie HMCTOYHUKHU YIJIEBOJOPOAOB (Yyrojb, HPUPOAHBIA Tra3,




HeTh), MPOAYKTHI UX mepepadoTku (OC€H3WH), UX POJb B OBITY H
IPOMBIIIIICHHOCTH
[lepBoHauanbHbIE TOHATHS OO0 OPraHMYECKUX BEMIECTBAX KaK o

COCIMHEHUSIX yriepoaa (MeTaH, 53TaH, STWICH, alleTWIEH, 3TaHoJ,

0> TJIUIEpUH, YKCycHas Kuciiora). IloHaTue o OMOJIOTMYECKH BasKHBIX
BEIIECTBAX: KHUpax, OeKax, yriieBoJIaX — M UX POJIU B )KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o dopmysaM XUMHUYECKUX COETUHCHUM
7.2 Macchl (MaccoBoif) JOJM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM yYPaBHCHHSIM
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