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COAEPKXAHME OBYUYEHUSA
8 KIIACC

IlepBoHaYabHbIEe XUMUYECKHE MOHATHS

Xumusi — BaKHas 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOW JCSITEIBHOCTU
yenoBeka. [Ipeamer xumun. Poiap xuMuM B )KU3HH 4YesoBeka. KpaTkue cBeaeHus
00 MCTOPUHU BO3SHUKHOBEHHUS U PAa3BUTHUSI XUMHUHU. XHMMHS B CUCTeMe HayK. Terna u
BemiecTBa. Dusznueckue W XUMHUYECKHE CBOMCTBA BEIIECTB. ATrperaTrHble
cocTosiHMSL BewecTB. [IOHSATHE O TEOPETUYECKHX M HOMIMPUYECKUX METOAAX
MO3HAHUSI B €CTECTBEHHBIX Haykax. [IpeacraBieHHss 0 HaydyHOM IIO3HAHMHM Ha
AMITUPUYECKOM YPOBHE: HAOJIOICHUE, U3MEPEHHUE, DKCTIEPUMEHT, MOJISTTUPOBAHUE,
BblunclieHUE. [IpencTaBieHuss 0 HaydHOM NO3HAHWU HA TEOPETUUYECKOM YPOBHE:
Hay4HbIe (aKThl, IpoOIeMa, TUTIOTE3a, TEOPHS, 3aKOH.

SA3pIk XuMuHU. VICTOYHUKH XUMHYECKON HH(pOopMaITuu.

[Tonsitue 0 mMeTomax paboThl ¢ XUMUYECKUMH BemiecTBamu. O0opyaoBaHHe
IIKOJIbHOW XHMMHMYecKou Jnaboparopun. I[IlpaBuma Oe3omacHoro oOpamieHusi ¢
BEIIECTBAMHU U Ja0OPaTOPHBIM 000pYJOBaHUEM.

Uuctele BemiecTBa U cMecH. [IpuposiHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIC TTOPOABI U MUHEpPAIBbI. [[oHATHE O TOMOTEHHBIX
U TeTepOreHHbIX cMecsax. CocoObl pa3aenenus cmeceit. OuncTka BEIIeCTB.

BemiectBa 1 XUMUYECKHME pPEAKUUH. ATOMBI M MOJIEKYJIbl. XUMHUYECKUE
aneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie U ClOKHBIE BEIIECTBA.
Meraiuitbl 1 HemeTaiibl. BemiectBa MOJIEKYJIAPHOTO M HEMOJIEKYJISIPHOIO
CTPOCHHSL.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BemlecTB. OmnpenesieHne BaJ€HTHOCTH 3JIEMEHTOB 10
dbopmynam OWHApHBIX COEAMHEHUHM U cocTaBiieHHEe (GOpMyd OMHAPHBIX
COCJIMHEHUN 1O BaJIGHTHOCTU 3JieMeHTOB. OTHOCUTENbHAs aTOMHas Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAasi Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTa B
coenuHennn. HaxoxneHnue npocreiieit ¢opmyJibl BEIIeCTBa MO0 MACCOBBIM JIOJISIM
AJIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4HCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuersl mo dopmynam
XMMUYECKUX COCIMHECHUU. MossgpHas Macca CMECH BewecTB. MoJbHas J0Js
XUMHUYECKOT0 dJIEMEHTa B coeAuHeHuH. HaxokaeHue mnpocreiiei (hopmyibl
BEIIIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKNe U XUMUYECKUE SBJICHHS. XUMUUYECKas PEAKLHSA U €€ MPU3HAKH.
VYcnoBus npoTeKaHus XMMHUYECKUX peaklHil. 3aKOH COXPAHEHHsI MacChl BEILECTB.
AToMHO-MoOJNeKyJisipHas Teopusa. Kusznb M gestenbHocTh M.B. JlomonocoBa.



XuUMUYeCKHe ypaBHEHHs. THUIIBI XUMHUYECKUX PEaKIui (COeTUHEHUS, PA3JIOKEHUSI,
3aMmenieHus, ooMeHa). Pacuersl Mo XMMUYECKUM YPaBHEHUSIM.

OKCIEpUMEHTAIbHOE HM3Yy4YEHUE BEIIECTB U SIBICHUN. 3HAKOMCTBO C
XUMHUYECKON TOCYJI0i, C TpaBwiamMu padOThl B J1a0OpaTOpuud W MpUEMaMu
oOpamieHus ¢ JabopatopHbIM  oOopyaoBaHueM. M3ydyeHue U omnucaHue
(GU3MYECKNX CBOMCTB 0Opa3lOB HEOPraHMYECKUX BEIIECTB — METAUIOB U
HeMmeTtauioB. HaOmionenue ¢dusmueckux (IIaBieHHE BOCKa, TasiHUE JIbJa,
pacTupaHue caxapa B CTYINKE, KUIEHUE W KOHJEHCAIUs BOJIbI) U XHUMHUYECKHUX
(ropeHue cBeuu, NPOKAIMBAHUE MEIHON MPOBOJOKH, B3aUMOJIECHCTBUE COIbI WIIU
MeJa C COJSHOM KuciaoToM) siBaeHud. O3HakomiieHHe ¢ oOpasliamMu BEIIECTB
KojauyecTBOM 1 wmosb. HaOmroneHue U omnucaHue TPU3HAKOB MPOTEKaHUs
XUMHUUYECKUX peakiuil (pas3ioKeHHUe caxapa, B3auMOJICHCTBUE CEPHOU KHCIIOTHI C
XJIOpUIOM Oapusi, TodydeHue u paznoxeHue ruapokcuna wmeau (1) npu
HarpeBaHUM, B3auMoOJeHcTBUE kene3a ¢ pactBopoMm conu Meau (l1). Msyuenue
COoCcO0OB  pazieneHuss cmeced (C  TNOMOIIBI0 MarHuta, (QUIbTPOBaHUE,
BBITIAPUBAHUE, TUCTHILIALNS, XpoMaTorpadus), IPOBEICHUE OYUCTKHA TTOBAPEHHON
conu. HabGmroneHne u ommMcaHWe OMBITOB, WUIIOCTPUPYIONINX 3aKOH COXPaHCHHUS
MaccChbl.

Baxueiimme npeacTaBuTe/ M HEOPraHUYECKUX BElIECTB

[IpencraBnenus o ra3zax. Bozmyx — cmech razoB. CocraB Bo3lyxa. 3aKOH
ABorazipo. Monspubiii  00béM ra3oB. OTHOCUTENbHAsl IUIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTEIHHON MOJIEKYJSIPHONH MacChl Ta3000pa3HOTO BEIIECTBA TI0
U3BECTHOM OTHOCHUTENBHON IIOTHOCTU. OOBbEMHBICE OTHOIIEHUS Ta30B IMPHU
XUMHAYECKUX PEAKIUSX.

Kucnopon — smemeHT M mpocrtoe BemecTBo. HaxoxaeHue Kuciopona B
npupoe, pu3ndeckue U XUMHIECKHEe CBOWCTBA (PEaKIuy TOPEHUS M OKHCIICHHUS ).
[Iponecchl okucieHus B kuBou mnpupoae. Oxcunbl. I[IpumeHeHune Kuciopoja.
CriocoObl MoyyeHus: KUCI0poia B Ja00paToOpuu U IpOoMbIIUIeHHOCTH. [loHsTHEe 0O
karasm3arope. KpyroBopor kuciopoga B npuponge. O30H — amioTpomHas
Momubukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YeHUE ISl JKUBBIX
OpraHu3MoB. PaspyiieHue 030HOBOTO CIOs1.

TennoBo#r 3h(dEKT XUMHUECKOW pPEeaKlud, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJO0TEepMUUYecKue peakuuu. TommmBo. Mcnonap30BaHue yriisi © ME€TaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonarue o mapHukoBoM adexre.

Bomopon — »snemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomoponaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObBI
nonyuenus. [loHsTue o kucnorax u coysix. Mcnonpb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. ®usnueckue cBoicTBa BOoAbl. Boma kak pactBopurenb. PacTBOpbI.
HacpllieHHbIE M HEHACBIMIEHHBIE PAaCTBOPBL. PacTBOPHMOCTH BELIECTB B BOJE.
®dakTopbl, BIUAIONIME HA PACTBOPHUMOCTb TBEPABIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbIpaKEHHsI KOHIIEHTpAI[MU PacTBOPOB: MaccoBasi J0Jisi pacTBOPEHHOTO
BEIIIECTBA, MOJIApHasi KOHIIEHTpauus. Ponb pacTBOpOB B NPUPOAE U B KU3HU
YeJI0BEKA.

Xumuyeckue cBoiictBa Bojbl. lloHsitue 00 ocHoBaHusix. I[loHsitue 006
uHauKaTopax. KpyroBopoT BoAbl B MOPUPOJE. 3arpsi3HEHUE MIPUPOJHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEpHbIE) U
HecosieoOpaszyromue. MexayHapoaHas HOMEHKJIATypa OKCHAOB. TpHBHAIbHBIC
Ha3BaHUsA OKCUAOB. Du3nueckue U XapakTepHbIE XMMUYECKUE CBOMCTBA OKCHJIOB
(B3aUMOJIEHCTBUE C BOAOW, C KUCIOTaMHU U OCHOBaHUSIMU, C IPYTUMU OKCHUJIAMU).
[Tosryuenue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccudukamumsa kucior. MexayHapogHas HOMEHKIATypa U
TPUBHAJIbHBIE HAa3BaHUs KUCJIOT. PU3MYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMOJEICTBHE C METaUlaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMHA U COJISIMU).
Pan axktuBHoctn metamioB H.H. BbekeroBa. Ilonydenue kucnor. Kuciorel B
MPUPOAE, TPUMEHEHUE BAKHEUIIIUX KUCTIOT.

OcHoBanus. Krmaccudukanmst OCHOBaHH: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUs. Mex1yHapoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC HA3BaHUS
ocHoBanuii. lllemoun, ux cpoiicTBa (B3aMMOIECHCTBUE C KUCIOTHBIMU OKCHUJAMHU,
KHCJIOTaMH U COJISIMU) M crocoObl moiydeHus. HepacTBopumbie OCHOBaHUS, UX
CBOICTBA (B3aMMOJICHCTBHE C KUCIOTAMHU) U CITOCOOBI MOTydeHHs. AM(POTEPHOCTb.
[Tonsitue 06 amdoTepHBIX THUAPOKCHIAX (HA TPHUMEPE THUAPOKCUIOB IIMHKA U
ATIOMUHUA): XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C KUCIOTAMH U LIEI0YaMU)
Y TIOJTyYEHHUE.

Conmu  (cpegHue, KuCible, OCHOBHbIC, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coJied. TpuBUalbHbIE Ha3BaHUA cojie. @Pusnueckue u
XapaKTEepHbIE XMMHUYECKHE CBOWCTBA Ha mpuMepe cpeanux coseit. [lomyuenue
COJIEH.

['eHeTnyecKkas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUM.

DKCIEpPUMEHTAIBHOE U3YUEHUE BEIIECTB U SBJICHHI:

KOJINYECTBEHHOE OMPEJCICHUE COAEPKAHUS KUCI0PO/Ia B BO3IYXE;

NoJIy4eHue, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB KHCIIOPO/Ia;

HaONIOICHUE B3aMMOJCHCTBUSL BEUIECTB C KHUCJIOPOJOM M  YCJIOBHM
BO3HUKHOBEHUS U IPEKPAIIEHUS TOPEHHUS;



O3HAaKOMJIEHUE C 00pa3laMy OKCHUJIOB U ONKMCAHUE UX CBOMCTB;

nojilyueHue, coOupaHHe, paclo3HaBaHHME U HW3Y4YEHHE CBOWMCTB BOJIOPOAA
(ropenue);

B3aMMoO/ieiicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  pacTBOPEHMsS] BEIIECTB C  Pa3IMYHOM
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOM A0JIEd PACTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEACICHHON MOJIAPHOM KOHUEHTpALMEH
PacTBOPEHHOI'O BEUIECTBA;

B3aMMOJIEWCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KAJIBLIUEM);

OIPEIEJICHHE PACTBOPOB KUCIIOT U IIEJIOYEH C MOMOIIBIO HHANKATOPOB;

UCCIIeJIOBaHHE 00pa3ll0B HEOPTAaHUYECKUX BEIECTB PAa3INYHBIX KJIACCOB;

u3ydyeHue B3aumozeicTBus okcuaa menu (l1) ¢ pacTBopoM cepHOM KUCTIOTHI,
KHCJIOT C METAJJIAMH, PEAKLIMI HEUTpaIu3aluu;

MOJIyYEHUE HEpPacTBOPHUMBIX OCHOBAHHWI, BBITECHEHHUE OJHOIO MeETajlia
JPYTUM U3 PacTBOPA COJIH;

B3aMMOJICHCTBUE TUAPOKCHUIA [IMHKA C paCTBOPAMU KHUCIIOT U LIEIOYEH;

peuieHre DKCIIEPUMEHTAJIBHBIX 3a7ad 1o TeMme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COETUHEHUIN.

Ilepuoanyecknin 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHX
nemenToB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMHUYecKas CBI3b. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peaKkuuu.

[lepBble TOMNBITKM KJIAacCU(PUKAMU XUMUYECKHUX 3JeMeHTOB. [loHsTHE O
rpymnmnax (CeMencTBax) CXOJHBIX AJIEMEHTOB: IIEIOYHBIX M LIEJIOYHO3EMEIbHBIX
MeTajuiax, TajJloreHaX, MHEPTHBIX (OJaropojHbIX) razax. DJIEMEHTHI, KOTOpbIE
00pa3yioT aM(poTepHbIE OKCUJIBI ¥ TUPOKCHUIBI.

Ilepuonnueckunt 3aKOH. OTtkpsbITHE Ileproanueckoro 3aKOHa.
[lepnognyeckass cucremMa xumuueckux odnementoB . M.  Mengaeneesa.
Kopotkonepuoanas u jiauHHOmepuoaHas (opmel Tabmuubl «llepuognueckas
cucrteMa xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpymer).

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3otombsl. PaninoakTUBHOCTH.
DNEKTPOHBL. DJEKTPOHHAs OpOUTallb. DHEPreTUYeCKHe YPOBHU U TMOTYpPOBHU
aroma: S-, p-, d-opOurtanm. DIEKTpOHHBIE KOH(MUTYpAlMd W DIEKTPOHHO-
rpagpudeckue QGopmysbl aromMoB. DPU3NYECKUN CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpA TMeproJia ¥ rpymnbl 35ieMenTa. CTpoeHHe 3IEKTPOHHBIX 000JI0UYEeK aTOMOB
nepBbix 20 xumudeckux 3neMeHToB [lepnognueckon cucremsl /. . Menneneesa:



pacrpeneneHue JJIEKTPOHOB 110 JHEPTETHYECKMM YPOBHSM, IOAYPOBHSM H
opoutaisim. Ouzndeckuii cmpic [lepuoanyueckoro 3aKoHa.

3aKOHOMEpPHOCTH HM3MEHEHUS paJuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKMX M HEMETAUNIMYECKMX CBOWCTB MO TpylIaM U IEPUOJAM.
N3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOMCTB COEAVMHEHNN XMMHUYECKUX JJIEMEHTOB B
nepuoAax M rpynnax. XapakTepUCTHKAa XUMHYECKOIO JJIEMEHTa II0  €ro
nonokennto B [lepnoanueckoii cucreme /1. 1. Menneneesa.

3nauenue [lepuoauueckoro 3axoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — ydyeHbld U
IpaKIaHNH.

DIEKTPOOTPULATEIBHOCTh XWMHYECKUX JJIEMEHTOB. XHUMHUYECKash CBS3b.
Buapl XUMHYECKOW CBSI3UM: KOBAJEHTHAs TOJISIpHAs CBS3b, KOBAJICHTHAas
HEMoJIIpHAs CBs3b, MOHHAs CBA3b. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOW U
WOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTypHbIE (opMyibl BemiecTB. KaTnoHsl u
AHUOHBI.

Kpucrannuueckue u amop¢Hble BemecTBa. THUNBI KPUCTAIIMYECKHX
pelIeTOoK: HOHHAs, aTOMHAsA, MOJIEKYJISIpHAs U UX XapaKTEPUCTHUKHU.

Crenenp oxucienus. OrnpeneneHue CTENEeHEd OKUCICHHS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  pEaKLUU.
[Iponiecchl OKHUCIEHUS H BOCCTAHOBIEHUSA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBiieHHE ypaBHEHHUUN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUN U
paccTaHOBKa B HUX KOA((OHUIIMEHTOB METOJIOM 3JIEKTPOHHOTO OajaHca.

DKCHEPUMEHTAIBHOE N3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHHUE C 00pa3laMy METaJUIOB U HEMETAJUIOB;

MOJENUPOBAHUE CTPOEHUS MOJIEKYJ NPH TIOMOIIA PHUCYHKOB, MOJENIEMH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOpMyIT;

IIPOBEJICHUE  ONBITOB, WUIIOCTPUPYIOIIMX  IPUMEPBI  OKUCIMTEIBHO-
BOCCTaHOBUTEJBHBIX peaKIUi (TOpEHHE, PEAKIIMK PA3JI0KEHUS, COSTUHEHU).

MexnpeaMeTHblie CBA3H

Peanmnsanps MeXNpeIMETHBIX CBs3€W INPU W3YyYEHMM XHMHMH B 8 KJlacce
OCYUIECTBJISIETCS 4Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUMN, IPUHATHIX B OTACJIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJIICHUE (TIPOIIECC), HAYUHBIN (HaKT,
TUN0Te3a, TEOpHs, 3aKOH, aHallU3, CHUHTE3, KilacCUUKAIMs, MePUOAUYHOCTD,
Ha0JII0ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®usnka: sBIECHUA MNPUPOAbI, (U3UUYECKUE SBJICHHS, BELIECTBO, TEJIO,
¢usnyeckue BEIUYUHBI, €IWHUIBI H3MEpeHus, 00bEM, Macca, arperaTtHble
COCTOSIHUE BEILIECTBA, aTOM, OJJIEKTPOH, NPOTOH, HEWUTPOH, HOH, MOJEKYJa,



CTPOEHHUE Ta30B, KUIKOCTEH U TBEPIbIX (KPUCTAUTMUCCKUX) TEJ, DICKTPUICCKUI
3apsifl, KOJIMYECTBO TETUIOTHI.

buonorusi: 6uocdepa, porocunTes, rmpoiieccbl 0OMEHA BEIIECTB.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
TMI0JIC3HBIC UCKOITaeMbIe, TOTLTUBO, BOJAHBIC PECYPCHI.

Texnonorus: TexHochepa, IPOU3BOJACTBO, XUMUUIECKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKITMOHHBIC MaTEPHAIIHI.

9 KUIIACC

BemecTBo U XMMHUYECKasl peaKkuus

[loBTOpeHue u yriyOneHue 3HAHUM OCHOBHBIX pa3leloB Kypca 8 Kiacca.
Crpoenne aromoB. (CBOWCTBA aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIC XapaKTEePUCTUKHU (panuyc,
ANEKTPOOTPULIATENBHOCTD, DHEPTHS MOHU3AIUN). [TocnenoBaTenbHOCTh
3aMoJHEHUST JIEKTPOHHBIX OpOUTaNel aToOMOB MayblX mepruoaoB. OcobeHHOCTH
3aMOJHEHUsI  DJEKTPOHHBIX  opOuTanet  aToMoOB  OOJNBIIMX  TEPUOJIOB.
[lepnognyeckass cucreMa XMMHYECKHMX JJEMEHTOB B CBETE MNPEACTABIECHUN O
ctpoeHuu aroma. CTEneHb OKWCIEHMS M BaJEHTHOCTh. IIpencraBienune o
MIEPUOIUYECKOU 3aBHCUMOCTH CBOWCTB XUMHYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATETHHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemiecTBa. BeiiectBa B TBEpPJAOM, >KHUJIKOM U Tra3000pa3HOM
COCTOSIHUM. BHAbl XUMHUYECKON CBSA3U: HOHHAs, KOBAJICHTHAs (HEMOJIsIpHas,
noJispHas); OOMEHHBIH U JIOHOPHO-AaKIENTOPHBIM MEXaHU3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKyJispHble B3auMOJEHCTBUSL (BOJOpOJHAS CBs3h, CUJIbI BaH-nep-
Baanbca). Tunbl KpUCTALTHYECKUX PEHIETOK — aTOMHAsi, HOHHAs, METaJUTM4YecKasl,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH UX CTPOEHHUA. 3aBUCHUMOCTb CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEMIETKU U BUJAA XUMUYECKOU CBS3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  IPOTEKAaHUSI  XUMUYECKUX  PEaKIIHil.
Knaccudukanys XUMUYECKUX pEaKIUi MO pas3IuYHbIM MpU3HAKaMm (10 YHCIy U
COCTaBy Yy4YacTBYIOIIMX B pPEAKUMU BELIECTB, MO TEIJIOBOMY 3(P(deKTy, Mo
W3MCHEHUIO CTETICHEH OKMCIICHUS XMMHYECKUX AJIEMEHTOB, MO OOpAaTUMOCTH, IO
YYacTHUIO KaTajau3aTopa, 0 arperaTHOMY COCTOSIHUIO PEarupyloluX BEIIECTB).

DJIEMEHThl XUMHUYECKOW TEpMOJMHAMHMKH. OHEPreTUKa XUMHYECKHUX
peakiuii. TemioBoil 3PekT XUMUYECKOW peakiuu. JK30- U HHIAOTECPMUUYECKUE
peakiuu, TEePMOXMMHUYECKUE YypaBHEHMs. 3akoH l'ecca W ero CileACTBUS.
Brluncnenus no TepMOXUMHUYECKUM YPAaBHEHUSIM.



[loHATHE O CKOPOCTM XHMHYECKOW pPEAKIHMH. 3aKOH JIEUCTBYIOIIHUX Macc.
@DakTOophl, BIUSIONIME HA CKOPOCTh XMMHUUYECKON peaklnu. JHEpPrusi aKTUBAIUU.
[Tonsitue o karanuze. depmentsl. UTHrHOUTOPHI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [lonstue o
XAMUYECKOM paBHoOBecuu, npuHuun Jle Ilarense. VYcnoBus cMeleHus
XUMHUUYECKOTO paBHOBecHsl. DakTOphl, BIMSIONINE HA COCTOSHHE XUMHYECKOIO
paBHOBecusi. [IporHo3upoBaHMe€  BO3MOXKHOCTH  MPOTEKAHUS  XHUMHUYECKHUX
MpEBPALICHU B PA3JIMYHBIX YCJIOBUSX HA OCHOBE MPEACTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KNHETHUKU U TEPMOJUHAMUKH.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuu. OkucIUTENBHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA XUMUYECKUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTEIEHU
OKHCIieHUs. BaxkHble oxkucauTenu W BoccTaHoBuTenu. llepmaHraHaT kamust
(xapaktepuctuka). CocTaBlieHHE YPAaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuii ¢ UCMOIb30BaHUEM METO/Ia JIEKTPOHHOTO OanaHca.

DIIEKTPONIUTHYECKAsT AUCCOUManus. XHUMUYECKHE PEakIMh B PaCTBOPAX.
Teopus SACKTPONUTHYECKOW  Auccommanuu. PacTBopeHme Kak  (pu3MKO-
xuMuueckuil npotecc. [lonarre o rugpatax U KpUCTAIOTHAPATAX. DIEKTPOIUTHI
U HEdNeKTponuThl. KaThoHbl, aHMOHBI. MeXxaHu3M JAUCCOIMALMA BEUIECTB C
pa3IUYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U Clla0ble 3JIEKTPOJUTHI.
Crenenp Auccouuanny, KOHCTAHTa auccouuanv. MloHHOEe mpou3BelIEeHHE BOJBI.
Bonoponueiii  mokazarens. MHAMKATOpPBL. DIJIEKTPOIUTHYECKAS AUCCOLMALS
KHCJIOT, OCHOBAHUM U COJICH.

Peakniun nonHoro ooMeHa. Y ciioBus MMPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa.
MonekynsipHble, IOJIHBIE U COKPAIEHHbIE MOHHBIE YpaBHEHHS peakiuil. CBOCTBa
KHCJIOT, OCHOBAHWI M COJIEH B CBETE NPEJCTABICHUNA OO0 3JIEKTPOIUTUYECKOU
nucconuann. KauecTBeHHbIE pEaKIIMU HA VOHBL.

I'mpponn3 conein. loHHBIE ypaBHEHUS THAPOIU3a CONEH. XapakTep Cpenbl B
BOJHBIX PACTBOPAX COJIEH.

OKCIIEpUMEHTAIBHOE W3YYEHUE BEIIECTB M SIBJICHUN: O3HAKOMJIEHHE C
MOJIEIIAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAILIOB U
HEMeTaJUIOB (rpaduTa U aaMasa), CIIOKHBIX BEIIECTB (XJIOpU/Ia HATPHs);

HCCIIEIOBAaHUE 3aBUCHUMOCTU CKOPOCTH XUMMHYECKOW PEAKIIMU OT BO3AECHCTBUSA
pazsnUYHBIX (aKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOIKE 00PATUMOCTh XUMHUECKUX PEaKIIHA;

HCCIIEIOBAHUE JJIEKTPOINPOBOJHOCTH PACTBOPOB, MpoOIEcCa AUCCOLHUAIUA
KHCJIOT, IIEI0YeH U COJICH;

MIPOBEJCHUE ONBITOB, WIIIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHHS PEAKLIUN
MOHHOTO 0OMeHa (00pa3oBaHue OCajiKa, BhIJICJICHUE Ta3a, 00pa3oBaHUE BObI);



MPUMEHEHUE UHIUKATOPOB (JlakMyca, MeTHIopaHxka u peHondranenna) as
OMpeieNICHUs XapaKTepa cpelibl B paCTBOpPax KUCIOT, OCHOBAHUM U COJIEH;

MIPOBEJICHUE  ONBITOB, WUIIOCTPUPYIOLIIUX  IPUMEPHl  OKUCIUTEIBHO-
BOCCTaHOBUTEJIHBIX PEAKIUH (TOPEHHE, PEAKIIMU PA3TIOKEHUS, COSMHEHUS );

pacno3HaBaHUE HEOPTraHWYECKUX BEIIECTB C IMOMOILNBIO KayeCTBEHHBIX
pEaKUHil HA UOHBIL;

pElIeHHEe HKCIEPUMEHTAJbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTENbHO-
BOCCTAaHOBUTENbHBIE peakuum», «['maponus conei», «DIeKTpoauTUYECKas
JUCCOLIAALIMS.

HeMmeTaibl U MX coeTMHEHUS

OO6mass xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB
XUMHUUYECKUX DJIEMEHTOB, IPOCTBIX BEIIECTB, ayuioTponus. OKUCIUTENbHO-
BOCCTAHOBUTEbHBIE CBOWCTBA HeMeTauioB. CpaBHHUTENIbHAs XapaKTepUCTHKA
COEJIMHEHUI HEMETAJIJIOB.

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTeneHn okucieHus. CtpoeHue M (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUUYECKHE CBOMCTBA Ha IpUMEpPE  XJopa
(B3aUMOJEHCTBUE €  MeTaulaMH, HEMeTalUlaMH,  BOJOW,  IIEeJI0YaMu).
XmopoBonopoa. CoingHass  KHUCIOTa, XHMHUYECKHE CBOMCTBA, IMOJYy4YEHHUE,
npumeHeHue. JleiicTBue xJiopa M XJOPOBOJOpPOAA Ha OpPraHU3M YEJIOBEKA.
Baxneiimue xmopuasl W WX HaxoxaeHue B mnpupoxae. Ilonstue o
KHCIIOPOCOIEPKAIINUX KUCIOTaX XJIOpa U UX COJIAX.

VVIA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTENEHU
okucienus. CTpoeHue U pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUTOTPOINHbIE MOJU(DUKALKUKA KUCIOPOJa U cepbl. XMMHUUYECKHE CBOMCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAUIaMU, METAJJIAaMHU, KOHIIEHTPUPOBAHHBIMU
a30THOM M cepHOMl kuciotamu). CepoBoAOpOi, CTpoeHHe, (U3NUEeCKue WU
XUMHUYECKUE CBOMCTBA (KHUCIOTHBIE M BOCCTAaHOBHUTENIbHBbIE CBOWCTBA). OKCHIBI
cepbl KaK MpPEJICTaBUTENIM KUCIOTHBIX OKCHUJIOB. CepHHUCTas KHUCIIOTa U €€ COJIU.
Cepnast kucimoTa, (QU3NUECKHME W XUMUYECKHE CBOWCTBa (00mue Kak
NpeACcTaBUTENd Kiacca KuciaoT u crneuuduyeckue). Conu CepHOM KHUCIOTHI.
XUMUYECKHE PEaKIUU, JeKAIIME B OCHOBE MPOMBIIIJIEHHOIO CIIOC00a MOJIyYeHUs
cepHOil KucnoThl. [IpencraBieHns 0 XUMHUYECKOM NPOU3BOJCTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHenne cepHoil KUCIOTHI U cyibdaToB. KauecTBeHHbIE
peakiuu Ha cyiabput-, cyabdua- u cynbdar-annonsl. HaxoxaeHue cepsl u ee
COCIMHEHUN B IpupoAc. XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpeabl
COCIMHEHUSAMH Cephbl (KUCIOTHBIC JTOXIM, 3arpsi3HEHHUE BO3/yXa), CIIOCOOBI €ro
MpeI0TBpaIICHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Mpupoje, Ppu3ndeckue U XMMHUUYECKHE CBOMCTBA
(B3aUMOJICHCTBUE C METaUIaMH, BOAOPOJIOM, Kuciopojaom). KpyroBopor azora B
npupojie. AMMHak, ero (uU3WuecKkue M XHUMHYECKHE CBOMCTBA (OKHCIEHUE,
OCHOBHBIE CBOICTBA BOJIHOTO pacTBopa), NPUMEHEHHE U T[OJy4YeHUE B
7a0opaTopud U MOPOMBINUIEHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBanusa. Comu aMMOHUA, X (U3HYECKHE U XHUMHUYECCKUE
CBOMCTBa (pa3lioKEHUE U B3aUMOJEHCTBUE CO IIEJ0YaMH), NPUMEHEHHE.
KauectBeHHnast peakius Ha WoHbI amMoHHs. Okcuubel asorta (I, I, I, 1V, V).
A3zotucTtas Kuciaota. A30THasl KUCJIOTA, €€ Mody4YeHue, (PU3NIecKue 1 XUMUYECKUe
cBoiicTBa (0OmMEe Kak TMpEeACTaBUTENS KJlacca KHUCIOT W CHeIUpUYIECKue),
npUMeHEeHHEe. XHUMHUYECKHE PEaKIUM, JIeKAlIUe B OCHOBE MOJIYYCHHUS a30THOMN
KHUCJIOTHI B IPOMBIIUIEHHOCTH. HuTpatsl 1 HUTpUTHL. KayecTBEHHbIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOMEeH Cpeibl
COCIMHEHUSAMH a30Ta (KUCJIOTHBIE MOXKAHW, 3arpsA3HCHHE BO3MyXa, IOYBBI H
BOJIOEMOB).

®docdop, amwrorpormHsie Moaudbukaiuu ¢dochopa (O0enbpli W KpacHBIN
dbocdop), puznueckre U XMMHUYECKHUE CBOMCTBa (B3aMMOJICHCTBHE C METalJIaMU,
KHCIIOPOJIOM, TaJlOT€HaMU, KOHIIEHTPUPOBAHHBIMU a30THOM M CEPHOU KUCIOTAMH).
Oxcuasl dochopa (I, V), dochopnas kucinora, GuMYecKHe U XUMHUUECKHUE
cBoiicTBa, monmyuenne. KauectBennas peakius Ha (ochar-uonsl. [IpencraBienus
o rajorenuaax dpocdopa (11, V).

[lonsiTue o0  MHHEpanbHBIX  yAOOpeHUsiX. A30THblE, (ochOopHbIE,
KOMIUIEKCHbIE yJI0OpeHHs. XHUMHYECKOE 3arpsi3HCHUE OKPYXKaIoIIew cpeabl
COeIMHEHUSIMHM a30Ta U (ocdopa.

O6mas xapakrtepuctuka smeMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHHUS.

VYraepon, amnorpornsbie Moaudukanuu (rpadut, anMas, QysiepeH, rpadeH,
HAHOTPYOKHM), (UBMYECKHE W XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3aMOCICTBHUE ¢ METaJUIaMH, HEMETaUIaMH, KOHIIEHTPUPOBAHHBIMU a30THON U
cepHoit kucioramu). [Torstue 06 amcopouuu. KpyroBopoT yriaepoaa B mpupo/e.
Oxcunpl yriaepoja, ux Gu3nueckre U XUMHUECKHEe CBOWCTBA, JICUCTBUE HA KUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOrHYecKrue NnpodieMbl aTMOC(ephl,
cBs3aHHble ¢ okcugoMm yriepona (IV). VYrompHass kuciaora M ee COiU, HUX
bu3ndeckne U XMMUYECKHE CBOMCTBA, MOJyYeHHWE W NMpuUMeHeHune. KapOoHaTsl,
ruapokapOooHaTel, uX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIEHHOCTH U CEJIbCKOM
XO3SICTBE.



[lepBoHauanbHbIC MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriiepoja: yrjieBoAOpOAbl (METaH, 3TaH, dTUJICH, alleTUJIEH), 3TAHOJ, TJIUIEPUH,
YKCyCHasi KuciioTa. [IpupoiHble UCTOYHUKH YIJIEBOAOPOAOB (YroJib, MPUPOIHBIN
ra3, HeQ)Th), MPOAYKTHI X MEPEPabOTKH, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonaTre 0 OMOJOTMYECKU BaXKHBIX OPTraHUYECKUX BEIIECTBAX — JKHUpax, Oenkax,
VyIJIEBOJAX — W MX POJIM B JKU3HM 4YeloBeKa. EJUHCTBO OpraHuyecKkux Hu
HEOPTraHUYECKUX COCTUHEHUM.

KpemHnii, ero ¢usmyeckne m XHUMHYECKHE CBOWCTBA (B3aMMOJEHCTBUE C
MeTalIaMH, KUCJIOPOJIOM, YTJIEPOJOM, TaJoreHaMu), MOJyYeHue W MPUMEHEHHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas Kuciora,
CUJIMKATHI: (DU3NYECKUE M XUMHUYECKHE CBOMCTBA, MOJYyYCHUE U MPUMEHEHUE B
OBITY M MPOMBIIUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepUalibl: KepaMHKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpodiemMbl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

bop. Ocobennoctu crpoenus atoma. OO0mue npeacTaBieHuss 0 GU3NIECKUX
Y XUMHAYECKUX CBoMcTBax. bopHas kuciora.

DKCIEPUMEHTAIbHOE U3YUEHUE BEILIECTB U SIBJICHHI:

O3HAKOMJIEHHUE C 00pa3aMu MPUPOIHBIX XJIOPHUIOB (TaIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAIIMUX (U3MUYECKHE M XUMHUYECKHE CBOMCTBA
TraJIOTEHOB U UX COEAUHEHUN;

M3YUYCHHE CBOMCTB COJISTHON KHUCIIOTHI;

MPOBEJICHNE KAUECTBEHHBIX PEAKIIUN HA XJIOpPUI-, OpOMUJI- U UOJIU]I-UOHBI U
HAO0JII0ICHHUE PU3HAKOB UX MPOTEKAHMUS,

O3HAKOMJIEHHUE C 00pa3laMu Cephl U €€ TPUPOAHBIX COCTUHEHUN;

HaOJII0IEHNE mporiecca  OOyIJIMBaHUS caxapa IMojJ  JEeUCTBUEM
KOHIIECHTPUPOBAHHON CEPHOM KHUCJIOTHI;

U3Y4YEHUE XUMHYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI;

MPOBEICHUE KAauYeCTBEHHBIX PEaKUUW Ha CylbPua-, CylbPuT- U cyibdar-
WOHBI ¥ HAOJIIOJIEHUE MTPU3HAKOB MX MPOTEKAHUS;

O3HAaKOMJIEHME C (PU3MYECKMMU CBOMCTBaMU a3oTa, (ochopa u ux
COEJIMHEHU, 00pa3laMu a30THBIX U POCPOPHBIX YAOOPEHUII;

MOJIy4YeHHe, COOMpaHue, pacrno3HABaHUE M M3YyYEHUE CBOMCTB aMMUAKa,
M3yYECHHUE CBOMCTB COJIC aMMOHMS,

MIPOBEJICHNE KAYECTBEHHBIX PEAKIMi HA MOH AMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUEeHHE MPU3HAKOB UX MPOTEKAHUS,

M3y4YE€HUE B3aUMOJICHCTBHS KOHUCHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO,
CBOMCTB (hoCHOPHON KUCIOTHI U €€ COJICH;



O3HAKOMJICHUE C MOJIEISIMU KPUCTALIMYECKUX PEHIETOK ajiiMaza, Trpadura u
dbynnepeHa, ¢ IpoOIECcCOM aJcOpOIMK PACTBOPEHHBIX BENIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IPOTHUBOTa3a;

noJiydeHue, coOupaHue, pacro3HaBaHUEe M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

MPOBEJICHNE KA4YeCTBEHHBIX pEaKlMil Ha KapOOHAT- W CHIIMKAT-UOHBI U
M3y4YE€HUE MPU3HAKOB UX MPOTEKAHUS;

M3Yy4YEHUE B3aMMHBIX TIPEBPAIICHUN KapOOHATOB M THAPOKAPOOHATOB;

O3HAKOMJIEHHE C oOpa3llaMd NPUPOJHBIX KapOOHATOB W CHUIIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

pELICHUE FKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TemMe «BakHelme HeMeTamibl U uxX
COEIUHECHUSD.

MeTasuiibl 4 UX COCTUHEHMSI

O6mue cBoiictBa MetauioB. OOmas XapakTEPUCTHKA XMUMHYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX MOJOkKEHUs B [lepuonnueckon cucreme
xumudeckux aneMeHToB . . MenneneeBa u ctpoenus atomoB. Metamisl A- u b-
rpyni. CTpoeHHE NPOCTHIX BEIIECTB — METaUIoB. MeTraundeckas CBsA3b U
MeTa/NIMYecKasi KpUcTayuimueckas pemierka (IpuMUTHBHAA KyOoudeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOudeckas, IPaHEEHTPUPOBAHHAS KyOudeckasi,
reKcaroHajbHas IUIOTHOYIMAKOBaHHAs). 3aBUCUMOCTb (PU3MYECKUX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAUIOB. OJIEKTPOXUMHUYECKUU pAX HANPSHKEHUN
MeTauioB. O0Ire XUMUYECKHE CBOMCTBA MeTauioB. O0IIKe criocoObl MOTyYeHUs
METAJJIOB, METAJLUTYPIHsl. DIEKTPOJIU3 PACILUIaBOB U PACTBOPOB COJIEH KaK OAUH U3
Croco0OB ToJlydeHUs: MeTauioB. [loHATHE O KOppO3WM METauIOB, OCHOBHBIE
CcrocoObl 3aUThl UX OT Koppos3uu. CruiaBel (CTallb, YYTYH, AIOPATIOMUHUH,
Oponza). [I[ppuMeHeHNE METAITOB U CIUTABOB B OBITY M MPOMBINIJIEHHOCTH.

Memannwvt A-2pynn

[[{ennoynbpie MeTamIbl: NoyoXKeHHe B [leproanyeckoil cUCTEME XUMUYECKUX
anemenToB . . Menneneesa, cTpoeHUE UX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
du3nyecKkre U XUMUYECKUE CBOMCTBA (HA MpUMEPE HATPUS U Kajus), MOJTy4YeHUE.
OKcuIbl ¥ TUAPOKCUABI HATPUS U Kaius. [[puMeHeHre menoYHbIX METAIOB U UX
coequHeHu. buonorndeckas poyib HaTpUA U KaJIHsl.

[Ilenoyno3eMenbHblE METAJUIBI MAarHUM W KaJbLUWW: TIOJIOKEHUE B
Ilepuonnueckoii cucreMe xumudeckux siemeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKkrne U XMMUYECKUE CBOMCTBA MarHus
U Kanplus. BaxkHelnime coelMHEHUs KalblUsl W MarHusl (OKCHJ, THIPOKCHI,
COJI), CBOMCTBa, NpuMeHeHue. JKecTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEeHHS.
KpyroBopot kaibiusi B IpUpPOE.



AJroMuHUN: TTo0)keHue B [leproinueckor cuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOe€HHUE aToma, HaxOxJcHHE B Inpupoje. dusznueckne u
XUMHUYECKHE CBOMCTBA aMIOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCUIA
antoMuHus. [I[puMeHeHne antOMUHUS U €ro CILIaBOB.

Memannet b-2pynn

OOmass xapakTepucTMka MeTauioB b-rpynn  (moOOYHBIX MOArpyI):
nonoxkenne B llepuonnueckoil cucreme xumuyeckux dnemento [, N
MeHnieneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. fIBI€HUE «IpOBaJiay AJIEKTPOHA HA
pUMEpPE CTPOEHUSI aTOMOB XpOMa, MeJiu, cepedpa. BaneHTHbIe cOCTOSTHUS aTOMOB
d-2JIeMEHTOB, CTENEHU OKHCICHHS aTOMOB B COCJAMHCHUSX. 3aBHCHMOCTB
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYCHUS
CTENEHU OKHUCJICHHS DJIEMEHTAa B COCIMHEHUM (HAa MPUMEpPE COCAMHEHUN XpOMa).
[IepBOHauanbHbBIE IPEACTABICHUS O KOMIUJIEKCHBIX COEAUHEHUSIX.

Menbs u cepebpo: CTpOoeHHE aTOMOB, CTENEeHU OKucieHus. OOIue KpaTkue
npeAcTaBieHus O (U3UYECKUX W XUMUYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJICMCTBHE C KHUCIOTAMHU-OKHCIUTEIAMH), 00 UX OKCHAAX, THAPOKCHAAX U
coJisix, ux mpumeHeHuu. [IpeacraBieHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
Mmeau. KauecTBeHHbIE peakini Ha KaTHOHBI Meu (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENeHb OKUCIICHUS. XapaKTepUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEepHbIE CBOMCTBA OKCUIA U TUAPOKCHUIA.
KadecTBeHHbIE peakIluu Ha KAaTUOHBI IIMHKA.

Keneszo: ctpoenne atroma, cTeneHH OkucieHus. HaxoxaeHue B mpupoje.
du3nyecKrue 1 XMMAYECKHUE CBOMCTBA Kelle3a, IpUMeHeHne. buonornueckas posib
xkenesza. Oxcuasl, ruapokcuasl u conu keneza (1) u xenesza (Ill), ux cocras,
CBOMCTBa U TosiyueHue. KauecTBEHHbIE peaKlMM Ha KAaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranb — cruiaBel xeje3a. [[pou3BoAcTBO YyryHa U CTallH.
DKoJoruyeckue nmpoodIeMbl, CBI3aHHBIE C METALTYPTUYECKUMU MTPOU3BOCTBAMMU.

DKCIEpUMEHTAIIBHOE U3YUEHUE BEIIECTB U SIBJICHHI:

O3HaKOMJICHHE ¢ o0pa3llaMud METAJIOB U CIUIABOB, UX (PU3HUECKUMHU
CBOMCTBaMH;

MOJICTUPOBAHUE METAITTUYECKOU KPUCTATUIMUECKON PEIICTKH;

M3y4YE€HUE B3aWMOJECUCTBUS METAJUIOB C BOJOM, C PACTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAaHUE MPOLIECCOB 3JIEKTpoJn3a pacTBopoB xyopuaa meau (l) u
noauaa Kanus, KOppO3UH METAIIOB;

H3yUYCHHE OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHIOB KalbllUsi W HATPHUS C
BOJIOM, UX TUJPOKCUJIOB — C oKcuioM yriepoaa (1\V) u kucioramus;

W3Yy4YEHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIIUS, )KECTKON BOBL;

M3YUYCHHE NPOLIECCOB IMOIYYECHHUS TUAPOKCUIOB IKeje3a, UX XUMUYECKHUX
CBOICTB;



M3YUYCHHE TPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEAKIIMN HA MOHBI (MarHusl,
KaJIbIIUS1, A IIOMUHUS, LIMHKA, Kene3a (2+) u xene3a (3+), meau (2-+);

HaOJIIOZICHUE U OMHCAaHWE OKpalllMBaHUS MJIaMEHU MOHAMHU HATPUS, KIS U
KIS,

uccineaoBanue am(pOTEPHBIX CBOWCTB THUIPOKCHUJIA ATIOMHUHUS, THAPOKCHUIA
xpoMa (I11) u rugpokcuaa nuHKa;

pPEILICHUE SKCIIEPUMEHTANIBHBIX 33J1a4 M0 TeMe «BaxHeulme MeTamibl U ux
COEIUHECHUSD.

XuMHA M OKpPYKAKOLIAA cpeaa

BemecTtBa 1 Marepuanbsl B MOBCEIHEBHOW XW3HM 4YeEJIOBEKa. BaxHeunune
BEIllECTBA W MaTepuaibl, 00JacTU UX NMPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BCIIECTB U XUMUYECKHX peaknuid B ObITy. llepBas momomp mpu XUMHUYECKHX
0’KOTrax M OTPABJICHUSIX.

HoBble MaTeprasibl U TEXHOJIOTUU. [ [pUHINIIBI «3€TIE€HON XUMUM.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAUYEHUE
M3Y4aeMbIX XUMHUYECKUX DJIEMEHTOB M MX COCAMHEHHWH i (yHKIIMOHUPOBAHUS
opranu3Ma 4enoBeka. [lonsTre o 310poBoM 00pase KU3HH.

XUMHUECKOE 3arpsi3HEHUE OKPYKaIoLeh cpefibl. IKOJOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEPOAa, a30Ta, CEPBI, THKENBIX MeTauoB. [loHsTHE
o IIJIK. Pois XMMUU B pelieHUH KOJIOTHYECKUX MPOOJIEM.

DKCNIEPUMEHTAIbHOE M3YYEHHE BEIIECTB M SIBIICHUW: O3HAKOMIICHUE C
oOpasiiaMyu MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEPHBIE MaTepHUalbl),
ONPEAEICHUE KHUCIOTHOCTH MPUPOAHBIX BOJ, MOJECIMPOBAHUE MpolEecca
00pa30BaHus KUCIOTHOTO A0XK, U3yUeHHE €ro BO3JACHCTBUS HA MaTEpHAIIbI.

IloBTOpeHHe W 00001IeHHMe 3HAHHMII OCHOBHBLIX pa3aejoB KypcoB 8-9
KJIACCOB

[Ieprnonnueckuit 3akoH U [lepuognueckast cucteMa XUMUYECKUX DJIEMEHTOB B
CBETE NPEACTABICHUN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B NIEPUOJIaxX U FpymIax.

CtpoeHre BemecTBa B TBEPOM, KUIAKOM U Ta3000pa3HOM COCTOSTHUH. BHIIbI
XMMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEILECTBA OT THUMA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOMN CBSI3H.

Knaccudukanus XUMHYECKHX PEAKIUMA 1O Pa3IMYHBIM  TPU3HAKAM.
[IporHo3upoBaHrue BO3MOKHOCTH NPOTEKAHUS XUMHUUYECKUX IMPEBpAILLCHUN B
pa3IMYHBIX YCIOBHSIX HAa OCHOBE IMPEACTABICHUN XHUMUYECKOW KHHETUKUA U
TEPMOJIMHAMHUKH.

XUMHUYECKHE PeakUuu B pactBopax. [ uaponus cosmen. Peakunu OKUCIEHUs -
BOCCTAHOBJICHUS. DIIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHUM M COJEH B CBETE MpPEACTaBICHUNA 00
AJICKTPOJIMTUYCCKOW  JUCCOIMAIMM M OKHCIHUTEIIBHO-BOCCTAHOBUTEILHBIX
peaKIusX.

Mescnpeomemmuwle cea3u

Peanuzarnus MeXIpeIMETHBIX CBs3eH NMPU HM3YYCHHUM XMMHH B 9 Kiacce
OCYIIIECTBIISICTCS 4epe3 HCIOJb30BaHUE KaKk OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ MOHATHH, IPUHATHIX B OTACIbHBIX €CTCCTBCHHBIX HAyKaX.

OO0mue ecTeCTBEeHHO-HAYYHBIC TIOHSTHS: SBIICHUE (TIPOIIECC), HAYUHBIN (HaKT,
THIIOTE3a, TEOpHUs, 3aKOH, aHalu3, CHHTE3, KIAacCUPUKAIUs, TEePUOIUIHOCTS,
HaOII0/IeHNE, IKCIEPUMEHT, MOJEITUPOBAaHUE, W3MEpPEHUE, MOJIEb, TEXHOJOTHS,
MaTepUabl.

dwusuka: BEMeCTBO, TENO, (PU3UYECKHE BEIUYMHBI, CAMHHIBI HW3MEPEHUS,
Macca, 00bEM, KOJTMYECTBO TEIUIOTHI, aTOMBI U MOJIEKYJIbI, arperaTHbIC COCTOSHUE
BEIIECTBA, CTPOCHHE Ta30B, JKUIKOCTEH W TBEPABIX (KPUCTAIUIMUECKUX) TEI,
KPUCTAJUITMUECKAsl PEIIeTKa, 3JIEKTPOH, SAAPO aroMma, IMPOTOH, HEWTPOH, WOH,
HYKJIH]I, U30TOITbI, KBAaHTHI, PaJIMOAKTUBHOCTb, ajib(a-, OeTa- 1 raMMa-u3IydcHHeE,
DJICKTPUICCKHI 3apsijl, IPOBOIHUKH, TTOTYIIPOBOIHUKH, JUIICKTPUKH, COTHSTHBIN
CTICKTp, Pa3JIOKEHHE OEJIOTO CBETA B CIICKTP.

buomnorus: skocucrema, buocdepa, GoTocHHTE3, MPOIIECCH OOMEHA BEIECTB,
MUHEpaIbHbIC YAOOPEHHUs, MHUKPODIEMEHTHI, MAaKpPOdJIEMEHTHI, NHUTATEIbHBIC
BEIIICCTBA.

['eorpadms: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC IIOPOIHI,
TI0JIE3HBIC HCKOIIaeMbI€, TOTLTUBO, BOJAHBIC PECYpPCHI, INIaHETa 3eMIIA.

TexHonorus: CTPOUTENbHBIE  TEXHOJOTHH,  CEIBCKOXO3SHCTBECHHBIC
TEXHOJIOTMH, TEXHOJIOTHH 3JICKTPOHHON MTPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS TIPOTPAMMBI 110 XUMUN
HA VPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPAaMMBbI OCHOBHOTO OOMIETro
oOpa3oBaHus JOCTUralOTCs B XOJie OOy4YEeHHMs] XMMUU B €JAMHCTBE YYEOHOW U
BOCIIUTATENbHON AESITENIBHOCTH 00pa30BaTENbHOM OpraHU3alMi B COOTBETCTBHH C
TPAJIULIMOHHBIMA POCCUMCKUMH COLIMOKYJIBTYPHBIMU M JIyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpaBWIaMH M HOPMaMU IOBEJCHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUs, CaMOPAa3BUTHUS U  COLMAIIA3AIUU
oOyyJarommxcs.

JIM4HOCTHBIE  PE3yJIbTaThl ~ OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUA W
pacIIMpEeHne OIbITa ACATEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

MIPOSIBJIECHUE IIEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M HCTOPHUYECKOMY HACJIEAUI0, TOHMMAHUE 3HAYEHUsS XHMHUYECKOU
HAyKW U TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH IKOHOMHKHU
Poccun u cBOEro permona;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

IIPEACTABICHHE O COLMAJIBHBIX HOPMAax M NPaBUIAX MEXKIAYHOCTHBIX
OTHOIIEHUW B KOJUICKTHUBE, TMPOSBICHHE KOMMYHUKATUBHOM KYyJbTYpPhl B
Pa3HO00pa3HOW COBMECTHOM ACSATEIbHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIIM B IpoIiecce y4eOHOU U
BHEYUYEOHOH AESITEIBHOCTH;

TOTOBHOCTh OLICHMBATh CBOE INOBEJICHHE W INOCTYNKH CBOMX TOBAapUUIEH C
IIO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMUS IOCIEACTBUU
IIOCTYTIKOB;

3) popMUPOBAHUA LIEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW PEAKILIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAyKU U HEOOXOAMMBIE IS
MOHUMAHUS CYIIIHOCTH HAYYHOW KapTHUHBI MUPA;

OCO3HAHUE IIEHHOCTH HAYYHOI'O MO3HAHUS JJI Pa3BUTHUS KaXKJOr0 YeJIOBEKa
U MPOU3BOJUTENbHBIX CHJI OOIIECTBA B LIEJIOM, POJIU U MECTa HAyKU «XUMHUS» B
CUCTEME HAyYHBIX NPEACTABICHUA O 3aKOHOMEPHOCTSAX pPa3BUTHsS IPUPOJBI,
B3aHMOCBSI3X YEJIOBEKA C MPUPOJHON U TEXHOJIOTHYECKON CPENOM;

Mo3HaBaTellbHAss MOTHBALUA W MHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIOCOOHOCTh K CaMOpa3BUTHIO W CaMOOOpa3oBaHMIO, K HCCIEI0BATEIbCKON



JEATEeNIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJCHUS W YPOBHS JaJIbHEHIIIETro
OOy4eHUS;

4) BOCIIUTAHUS KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH MW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBI0, YCTAaHOBKA Ha 3J0POBBIN 00pa3 KU3HU, OCO3HAHUE TMOCIEICTBUU U
HETMPUATHE BPEJIHBIX MPUBbIUEK (YHOTPEOIEHUS alKOroJis, HAPKOTUKOB, KYPEHHS]),
HEOOXOJMMOCTH COONIOJICHUSI MpaBuid 0€30MacCHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMH B YU€OHBIX U )KU3HECHHBIX CUTYAITUsX;

5) Tpy10BOr0 BOCIIMTAHMS

dbopMHpoOBaHUE IIEHHOCTHOIO OTHOIIEHHUS K TPYJIOBOM IEATENBHOCTH Kak
€CTECTBEHHOU MOTPEOHOCTH YeJIOBEKAa M K MCCIIEIOBATENbCKOM NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE MHTEpeca K mpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM YHCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHKE BO3MOXXHOCTH CaMOpEaM3allii B 3TON
cdepe;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

OCO3HAaHHME HEOOXOMMOCTH OTHOIIEHUS K MPUPOJIE KaK UCTOUYHUKY KU3HHU HA
3emiie, OCHOBE €€ CYyIIECTBOBAaHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: MPUOOpPETEHUE OIbITa
IUJAHUPOBAHUSI TIOCTYNIKOB M OLUEHKM WX BO3MOXHBIX [MOCIEACTBUA JJIs
OKpY’Karollleld cpeibl; OCO3HAHUE IJIO0ANIBHOIO XapakTepa HKOJIOTHYECKUX
npo0eM W MyTel WX PEMIeHUs, CIIOCOOHOCTh MPUMEHSTh 3HAHWS, TMOJydaeMble
IpU U3YYEHUU XHUMHH, JUIsl PEHIEHUS 3a/1ad, CBSI3aHHBIX C OKPY’KaKIIEH Ccpeoi;
AKTUBHOE HENPUATUE JCUCTBUM, IPUHOCAIIMX BpPEA OKPYXKAIOWIEH Cpexe;
OCO3HAHME CBOEH POJIM KaK IpaKJaHUHA U OTPEOUTENS B YCIOBUAX B3aUMOCBSI3H
MPUPOJHOM, TEXHOJIOTUYECKOM M COLUUAIBHOM Cpell; TOTOBHOCTh K Y4YAaCTHUIO B
MIPAKTUYECKOM AEATEIBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3yJIbTaThl O00YUYaIOIIUXCS, OCBOMBIIMX MPOrPAMMY IIO
XUMHUU OCHOBHOT'O OOIIIEro 00pa3oBaHusl, BKIFOYAIOT:

YCBOCHHME MEXJIUCIUIUTMHAPHBIX (MEXKIPEIMETHBIX) MOHATUN, OTPAKAIOITUX
MaTepualbHOE €JAMHCTBO MHpa M MPOLECC MO3HAaHUS (BEIIECTBO, CBOMCTBO,
DHEpPrus, SBJICHUE, HAy4YHBIH (DaKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOpHS,
Ha0JII0/ICHNE, U3MEPEHHE, UCCIICIOBAaHUE, IKCTICPUMEHT U JPYTHe);

OBJIQJICHUE YHUBEPCAIbHBIMU YUYEOHBIMU JEUCTBUSIMHU (I1O3HABATEIbHBIMH,
KOMMYHUKATUBHBIMU,  PETYJATHUBHBIMU), BOKHBIMH IS TOBBILICHUS
(G (HEKTUBHOCTH OCBOCHHS COJIEpKaHUSI ydeOHOTO TMpeaMmeTa, (opMUpOBaAHUS



KOMIICTCHIIUM, a  Takxke MPOEKTHO-UCCIIEIOBATENbCKOM  JIESITEIbHOCTH
O00yJaroIIMXcs B Kypce XUMUU;

CIIOCOOHOCTh WX MCIIOJIB30BaTh B yUCOHOM, MO3HABATEIBLHON M COLIMAIBHOM
MpaKTHUKE.

IMo3naBaTeqbHbIe YHUBEPCAIbHbIE YUeOHbIE 1elicTBUSA

ba3oBble jornueckue aecTBUs:

YMEHHSI HCMOJb30BaTh MNPHUEMBI JOTMYECKOTO MBIIIJICHUS] MPU OCBOCHUU
3HAHUMU: PACKPBIBaTh CMBICI XUMHUYECKUX MOHSATUM (BBIACIATH UX CYIIECTBEHHbBIC
MPU3HAKH, YCTAHABIMBATH B3aMOCBSI3b C JPYTUMHU MOHSATUSMU); aHAJTU3UPOBATH,
CpaBHUBaTh, 000011aTh, BBIOMpPATh OCHOBaHUA JUIS  KJIacCUDUKALUK U
CUCTEMATH3allMM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIUi; yCTaHABIUBAThH
MPUYUHHO-CJICICTBEHHBIC CBSI3M  MEXKIY OOBEKTaMH UW3Y4YEHUS; CTPOUTH
JIOTUYECKUE pacCykAeHUs (MHIYyKTUBHbBIC, JIEyKTUBHbIE, [0 AaHAJIOTHUH);
npeajiaraTh KPUTEPUH W BBIABIATH OOIME 3aKOHOMEPHOCTH U TMPOTUBOPEUHUS B
M3Yy4aeMbIX MPOLECCAX U SBICHUSAX; MPOBOAUTH BBIBOAbI U 3aKIIOUEHUS, YMEHUS
MPUMEHSTh B TIPOLIECCE MO3HAHUS MOHATHS (MPEIMETHBIE U METaNpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOIb3YEMbI€ B XUMHUHU, MPEOOPa30BHIBAThH
MOJIEJIbHBIE MPECTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKas
dbopMmysa U ypaBHEHHE XMMHUYECKOW PEaKIMU — MPH PEIICHUH YYeOHBIX 3ajad; C
Y4EeTOM OTHUX MOJICJIbHBIX MPEJCTABICHUN  XapaKTepu30BaTh HU3ydyaeMble
XUMHUUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIIUH.

ba3oBble wucciaegoBareJbcKkue AedCTBUS (METOAbI HAYYHOIO MO3HAHMS
BeIleCTB U sIBJICHMIT):

YMEHHSI TPUMEHATh METOJbl HAyYHOTO IO3HAHUS BEIIECTB U SIBJICHHM Ha
SMIIUPUYECKOM U TEOPETUYECKOM VYPOBHSAX B Yy4eOHOW TO3HABATEIBHOU U
MPOEKTHO-UCCIIEI0BATEIBCKOMN NEATENBHOCTH;

YMEHHSI HCIMOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITEIIbHO CTAaBUTh BOIIPOCHI; aHATTM3UPOBATH (DAKThI, BBISBIISATH
u (QopMmynupoBaTh MmpodiieMy, ONPENeNsTh Ielb W 3aJadd, COOTBETCTBYIOIIUE
pelIeHUIo MPoOJIEeMbI; TIPEeAJIaraTh ONMUCATEIBHYIO WIH OOBICHUTEIBHYIO THUIIOTE3Y
U OCYIIECTBJISITh €€ MPOBEPKY; YMEHHUS MPOBOJUTH HU3MEPEHHUS] HEOOXOIUMBIX
apamMeTpoB, BBIYUCICHUSA, MOJCTUPOBAHUE, HAOIIOJACHUS M OKCIEPUMEHTHI
(peanbHblE W MBICJICHHBIE), CAMOCTOSITEILHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmypoBaTh 0000IIEHUST U BBIBOJBI MO pe3ysibTaTaM MPOBEJACHHOTO OIbITA,
UCCIIEIOBAHMUSI, COCTABJISTh OTUET O MPOJACIaHHOMN padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POpMAIUU (HaydHO-

MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJACp)KAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcbl IHTepHeTa); aHanu3upoBaTh MHPOPMALIMIO U KPUTHYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHGOpMaLIMIO, 3HAUYUMYIO Ui pelleHus y4eOHOM 3ahauu; yMEHHs] NPUMEHSTh
pasiauuHble METOAbl M (OpPMYJMpPOBaTh 3alpoChl MpU IIOUCKE U OTOOpE
uH(popMauu, HEOOXOAUMOW ISl BBINOJTHEHUS YYEOHBIX 3a/Jad; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHBHBIE TEXHOJOTHH M Pa3IWYHbIE MOMCKOBBIC
CUCTEMBI; CAMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (OPMY MPEACTABICHUS
uHbopManuu (cxembl, rpaduku, AUArpaMMBbl, TaONWIbI, PUCYHKH U JApYyTue
(GopMbI); YMEHHS HCIONb30BaTh HAYUYHBIN SI3bIK B KAu€CTBE CPEICTBA pabOTHI C
XUMHMUYECKON HHpOpMAIMel; NpPUMEHATh MEXIpeAMETHble ((usmueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a0OpeBUaTypbl, HOMEHKIATYPY,
UCTIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HarJIA{HOCTH.

KoMMyHUKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eliCTBHS:

1) ymenus oOmieHus (MMCbMEHHOW M YCTHOM KOMMYHHUKAITUH):

MIPEJICTABIIATh TOJYYCHHBIC PE3yJIbTaThl TMO3HABATEIBLHOW ICATCIBHOCTH B
YCTHBIX W THCBMEHHBIX TEKCTaX; MyOJIMYHO BBICTYNAaTh C Mpe3eHTaIluen
pEe3yIbTATOB BBIMIOJHCHUS XUMUYECKOTO DJKCIEpUMEHTa (HUCCIe0BATEeIbCKOM
71a060paTOPHON MM MIPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJE quajiora u
(W) TUCKYCCHHU 3a7laBaTh BOIPOCHI IO 00CYK1aeMOi TeMe M BBICKAa3bIBaTh UJIEH,
(bOpMyIUPOBATh CBOM TMPEIOKEHUS OTHOCUTEIBHO BBITIONHEHUS TPEII0KESHHON
3a/1a4ymu.

2) ymMeHus y4eOHOTO COTpYAHHYECTBA (TPYIOBas KOMMYHHUKAITHS ):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThI, ONMPENesATh CBOIO POJb, PACIPEACTATh 3aJadyd MEXKIY
YJICHAMH TPYNIbI, BBIIOJHATH CBOIO YacTh pPaOOThI, KOOPAMHUPOBATH CBOH
JEUCTBUSA C JCUCTBUSMHU JPYTUX WICHOB KOMAHJBI, OMPEACIATh KPUTCPHUH TIO
OIICHKE Ka4yeCTBA BBHITIOJHEHHON pabOTHI; pemiaTh BO3HHUKAIOIIME TPOOIEMBbI Ha
OCHOBE ydeTa OOIIMX MHTEPECOB M COIVIACOBAHUS TMO3UIIMM, y4acTBOBATh B
oOcyx/JeHnr, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypME» W Jpyrux Qopmax
B3aUMOJICCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUA

OBnazeHUE YHHUBEPCAJIbHBIMU YYEOHBIMH PErYJSATUBHBIMUA JEHCTBUSAMHU
BKJIIOYAET PA3BUTHE CaMOOPraHU3allMH, CAMOKOHTPOJSA, CAMOKOPPEKLHH, B TOM
qucCIe:



YMEHHs peliath yuyeOHbIe M HCCIeNOBATENbCKUE 3a/adl: CaMOCTOATEIHHO
BEIOWPATH CTIOCOO pelIeHus] y4eOHOU 3ama4un (CpaBHUBATH HECKOJIBKO BAPHUAHTOB
perieHusi, BbIOMpAaTh HambOoJee MOAXOMSAIMIMA C YYETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHEB), TUTAHUPOBATH CBOIO PabOTY MpH PEIIeHUH yIeOHOW TN
UCCIICIOBATEIbCKOM  3a7auyd; HAa  OCHOBE  TOJYYEHHBIX  pPe3yJbTaTOB
dbopMynupoBaTh 000OIIEHUS W BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
NPOIIECCOB; AHANM3UPOBATh PE3YIbTATHI: COOTHOCHUTH CBOM JICUCTBUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJIb JIESTEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIEITEILHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yJIbTaThl OCBOCHHUSI MPOTPAMMbl IO XMMHUU OCHOBHOTO
obmiero obpa3oBaHus Ha YINIyOJEHHOM YPOBHE MMEIOT OOIee CoJepKaTeIbHOE
AP0 C TPEAMETHBIMH pe3yJbTaTaMu 0a30BOTO YpPOBHS, COTJIACOBAHBI MEXIY
co00#, YTO TO3BOJISIET PEATM3OBBIBATH YIIIyOJICHHOE HM3yYCHHE KaK B paMKax
OTIEIbHBIX KJIACCOB, TaK M B paMKax peaju3alidl HWHIWBHUAYaIbHBIX
o0pa3oBaTeIbHbIX TPACKTOPU, B TOM YHCJIE UCIOJIb3Yysl CETEBOE B3aUMOJICHCTBUE
opranuzanuu. [lo 3aBepiieHUU pean3allud MPOrPaMMbl YIIYyOJEHHOIO YPOBHS
oOydJaromnyecss CMOTYT JeTalbHee OCBOUTH MaTepuall, OBJIAJIETh PACIIMPEHHBIM
KPYTOM MOHSITUN U METOJIOB, pEIIaTh 3a/1a4i 00JIee BEICOKOTO YPOBHS CIOXKHOCTH.

[IpenmMeTHbIe pe3ybTaThl BKJIIOUYAIOT: OCBOCHHE OOYYAIOIIUMUCS HAYUYHBIX
3HAHMM, YMEHUH M CHOCOOOB JEWCTBHM, cHneuudUUecKuX g NpeIMETHOU
ob0nactT «XWMHUS»; OCHOBBI HAYYHOTO MBIIUICHUS, BUIBI JCSITEIBHOCTH 10
MOJIYYEHUIO HOBOTO 3HAHWS, €ro HWHTEpPHpeTaluy, MpeoOpa3oBaHUI0 U
NPUMEHCHUIO B PaA3JIMUHBIX YYEOHBIX M PEAIbHBIX >KU3HEHHBIX YCIOBHUSAX;
o0ecrneurBalOT BO3MOXXHOCTh YCIEHIHOTO OOyYEeHHUsI Ha CIEAYIOIIEM YPOBHE
oOpa3zoBaHus.

K xoHuy oOydenuss ¢ 8 kaacce y oOydawmierocs OyayT copMUpOBaHbI
CIIEMyIONIME TIPEAMETHBIC pPE3yNbTaThl HW3YUEHUS XUMHUW Ha YIIyOJICHHBIM
YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHSITHUH: aToM, MOJEKYJa,
XUMUYECKUNA D3JIEMEHT, METaJlJl, HEeMEeTalul, aJJIOTPONMs, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJIHAS), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAasi U MOJIEKYJISipHAsh Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHasE Macca, MaccoBas [0S XHMHYECKOrO »JJIEMEHTa B COEIUHEHUH,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
COJib, aM(OTEpHBIA OKCHJ, aM(OTEpHBIA THUAPOKCHUI, XUMHUECKas peaKius,



KJaccuuKalus peakiuil: peakiuu COCIUHEHUS, PEAKIUU PA3JI0KEeHUS, PEaKIuu
3aMEIICHUS, PEAKIMU OOMEHa, JK30- W DHIOTCPMHUYECKHE PEAKIUH; TEIUIOBOU
b deKT peakiuu; SAPO aToMa, IEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTalb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HETOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, HOH, KaTHOH, AaHWOH, pacTBOp, MaccoBasi JOJid BeIlIecTBa
(mpolieHTHasl KOHIIEHTpAalusi) B pacTBOpE, MOJSIpHAs KOHIEHTpallUsl BEUIECTBA B
pacTBOpe; AJIEKTPOOTPUIATEIBLHOCTh, CTENEHb OKHUCIICHUS, OKUCIUTEIU U
BOCCTAHOBUTEIIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHUCIIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU, METO/ PJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAILICHUII;

WCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIsSI COCTaBICHUS (POPMYJT BEIIECTB
Y YPABHEHUUM XUMUUYECKUX PEAKLINM;

OTNpPEJENSITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTENEHb OKHCIICHMSI A3JIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPUHAIEKHOCTH
BEIIECTB K OMPECIICHHOMY KJIACCy COSTUHEHUH 10 hopMysiaM, BUIbI XUMUYECKON
CBS3U (KOBJIEHTHON U MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMSI MAcChl BEIIECTB, IOCTOSHCTBA
cocraBa, [lepmogmueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOPHUH, 3aKOHA ABOTA/IpO U €ro CIEACTBUM, IPEACTABICHUN O HAYYHBIX METOAAX
MO3HAHUSI, B TOM YHCJE DSKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOo/ax
MCCIIEIOBAHUSI BEUIECTB U U3YUCHUSI XUMUUYECKUX PEAKIINIA;

JEMOHCTPUPOBATh [MOHUMAaHUE TEPUOJMYECKON 3aBUCUMOCTU CBOWCTB
XUMHYECKHUX 3JIEMEHTOB OT MX MOJ0keHUs B [leproanueckoii cucreme:

OMHUCBHIBATh W XapakTepuzoBaTh TaOnuuHyr ¢opmy Ilepuoanueckoii
CUCTEMbl XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «rjaBHas nmoarpymnma (A-
rpynmna)» u «nobounas noarpymnmna (b-rpymnma)y, «Manabie nepuoab» U «O00JIbIIne
NEPUOABDY;

COOTHOCUTHh 0003HAYEHHUs, KOTOpble MMEITCs B Tabnuie «llepuoandeckas
cucrema xumuueckux anemeHtoB J[. WM. MenneneeBa», C YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij
sqpa, 00IIee YUCIIO0 AIEKTPOHOB U PACTIPEICTICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSA3b TIOJIOKEHHS »djeMeHTa B Ilepuoanyeckoil cucrteme ¢
pacrpeneneHueM JJIEKTPOHOB I0 JHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
opOUTaJIsIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

KIacCU(UIMPOBATh XMUMHUYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBa,
XUMHUYECKHE peakiuu (110 YUCIY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEUIECTB, IO
Ter1oBoMy hPexTy);



XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHME UM XUMUYECKHE CBOWCTBA
MPOCTHIX W CJIOXKHBIX BEIIECTB: KUCIOPOJa, BOIOPOA, BOJbI, OOIINE XUMUICCKUE
CBOMCTBa OKCHJOB, KHUCJIOT, OCHOBAHWUW M COJIEH, T€HETUYECKYIO CBSI3b MEXKIY
HUMHU, MOATBEPKJas MPUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKLINM;

OMUCHIBATh POJIb KUCJIOPO/a, BOJAOPOAA U BOJbI B MPUPOJHBIX MPOIECCaX, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3JIUYHBIX OTPACISX MPOMBIILICHHOCTH,
BO3MO>KHO€ MCIOJIb30BAHHE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSICHATh W TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOEHHUS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX MPEBpPALICHUN B
Pa3IUYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJI0 XUMHUYECKOrO 3JIEMEHTA B COEAUHEHUH,
MacCOBYIO JIOJIF0 XMUMHUYECKOTO 3JIEeMEHTa 1Mo (opmylsie COCAMHEHUS, HaXOIUTh
npocTeiyo GopMysy BellecTBa MO0 MAaCCOBBIM WJIM MOJIBHBIM JOJISIM AJIEMEHTOB,
MacCOBYIO JIOJIFO BEIIIECTBA B PAcTBOPE, MOJISIPHYIO KOHIIEHTpAIMIO BEIECTBA B
pactBope, IPOBOAUTH PACUETHI 110 YPABHEHUSIM XUMUYECKOU PEaKIUU;

MPUMEHSTH OCHOBHBIE OIEpAIlMU MBICIUTEIBHON JEATENBHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEeHNE, CHCTEMAaTH3aI1I0, KIIaCCU(UKAIIUIO, BBISIBJICHUE
NPUYUHHO-CJIEICTBEHHBIX CBsI3ed — I8 M3y4YeHUsS CBOMCTB BEIIECTB U
XUMHUUYECKUX pPEeaKInid, €eCTeCTBEHHO-HAYUHbIE METOAbl MO3HAHUSI — HAOJIOJICHHUE,
U3MEPEHUE, MOJECIUPOBAHUE, AKCHEPUMEHT (peanbHbIi W MBICICHHBIN) — A
OCBOCHHUSI Y4EOHOTO COCPIKAHUS;

pacKpbIBaTh  CYIIHOCTh  IPOIIECCOB  OKHUCIEHHUS U  BOCCTAHOBJICHUA,
COCTaBJISITb YPAaBHEHUSI MPOCTHIX OKHUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX pEaKIUi
(MeToI0M 3JIEKTPOHHOTO OajlaHca);

yCTaHABJIMBATh CBA3UM MEXIY pealbHO HAOII0JaeMbIMU XUMHYECKUMU
SBJIICHUSIMU M TIPOLIECCAMU, MPOUCXOISIIMMHU B MAKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YICOHBIX MPEIMETOB,;

coOmogaTe mpaBuia  Oe3omacHOW  paboTel B jabopatopuu  IpH
WCIIOJIb30BAHUN XUMHUYECKONM TOCYIbI W OOOpYyIOBaHUS, a TakkKe TMpaBuiia
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C HHCTPYKIMSIMHU BBIOTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOITYYEHUIO M COOMPAHUIO
ra3o000pa3HbIX BEHIECTB (BOAOPOJa U KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHOW MAacCOBOM  JIOJIEM  PAacCTBOPEHHOI'O  BEIIECTBA, PEUICHUIO
HKCHEPUMEHTAIbHBIX 3afad 10 TemMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCJIMHCHUI;



JIEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMHM  XMMHUYECKOW TIpPaMOTHOCTH,
BKJTFOYAOIICH YMEHHS 0€30macHOro oOparieHus ¢ BEIeCTBAMH, HCTIOIb3YEeMbIMU
B IMOBCEIHEBHOM JKM3HU, a TAKKE 3HAHHE TIPABUII TIOBEJACHHS B IIENISIX cOEpEKEHUS
3JI0POBbSI U OKPY>KAIOIIEH CpeIbl.

K xoniy oOyuenus 6 9 knacce y oOyuaromerocs OyayT chopMUpOBaHBI
CIIEIyIOIME TIPEAMETHBIC pPE3yibTaThl W3YYEHUS XUMUU Ha YIIyOJIEHHBIM
YpOBHE:

PACKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKAN 3JIEMEHT,
aToM, MOJIEKYyJla, HWOH, KAaTHOH, AaHUOH, JJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHCJICHUSI, XUMUYECKasi peakius, TeraoBoil 3pdekT peakiuu, MoJb, MOJISPHBIN
00BEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, JJICKTPOIUTAYECKAs TUCCOLMALNSA, PEAKIUN
MOHHOTO OOMEHa, THUIPOJU3 COJIe, oOpaTUMble M HEOOpaTUMbIE pPEaKIuH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKLMH, OKHUCIUTENNb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHE, OJJIEKTPOJU3, aJUIOTpomnus, amM(pOTEPHOCTS,
XUMHUYECKasl CBsA3b (KOBAJEHTHAs, MOHHAs, METAJUIMUECKas), MEKMOJICKYJISPHBIC
B3aUMOJICHCTBUSL (BOJOPOAHAs CBs3b, CWiIbl Ban-nep-Baanbca), KOMIUIEKCHBIE
COCIIMHEHUS, KPUCTALTUNYECKUE peIeTKH (TMpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LEHTPUPOBAaHHAS KyOuyeckas, IPaHEEHTPUPOBAHHAS KyOuveckasi,
reKcaroHajgbHasl IJIOTHOYMAKOBaHHAsS), KOPPO3UsS METAJJIOB, CIUIABBI; CKOPOCTH
XMMHUYECKON PEAKINH, KaTAJIN3, XUMAYECKOE PABHOBECHE, IIIEMEHTHI XUMUYECKON
TEPMOJIMHAMUKH KaK OJHOM U3 TEOPETUUECKUX OCHOB xumuu; [1/1K;

WUTKOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUHA H
MIPUMEHATH ITU MOHITHUSA MPU OMMMCAHUU BEIIECTB U UX IPEBPAILICHUN;

UCIIOJIb30BaTh XMMHUUECKYI0O CUMBOJIMKY JJIsI COCTaBieHUsl (hOpMyJ BEIECTB
Y YPABHEHUM XUMUYECKUX PEAKIUN;

ONpPEAEHATh BAJCHTHOCTh M CTEIEHb OKUCICHHS XMMHYECKUX JJIEMEHTOB B
COEOUHEHUSAX Pa3IMYHOIO COCTaBa, NPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy CO€IMHEHUN 1Mo (opmysiaM, BHJIIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNTMYECKOW) B HEOPraHMYECKUX COCTUHEHMSX, 3aps]l HOHA II0
XUMHUUYECKON (opMyJie, XxapakTep Cpelbl B BOJHBIX PAaCTBOpPAX HEOPraHUYECKHUX
COEOUHEHUH, TUIl KPUCTALUIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA;

packpeiBath cMbIca [lepuommueckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBATH €0 MIOHUMAHUE:

ONMCHIBATh W XapakTepu3oBaTh TaOmuuHyro ¢opmy Ilepuoguueckoii
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MNOHATUS «A-rpynmna» u «b-
IpyIIay, «Majible ePUoIb» U «O0JbIINE TEPUOABI»;



OOBACHATH CBS3b TOJIOKEHMSI djeMeHTa B Ilepuoauyeckoil cucreme ¢
pacrpe/ielIeHueM JJICKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
OpOUTANISIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

BBIICNIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB DJIIEMEHTOB U UX
COCIMHEHUMN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUJOB) B MpeJesiax MajlblX NEPUOJOB U TVIABHBIX MOJTPYII C
YYETOM CTPOCHHUS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPHUH ICKTPOJIUTHUECKON quccolralnm, 3akoHa ['ecca
U €ro CJIEACTBUH, 3aKOHA JCHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEN HW3MEHEHUs
CKOPOCTM XHMHUYECKOW peaklyy, HaNpaBICHUs] CMEIIEHUS XHUMHYECKOTrO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (DAKTOPOB;

KIacCU(UIMPOBAaTh XMUMHUYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMUYECKUE peakinu (10 YKCIIy U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEMIECTB, 10
TerIoBoMy 3(QeKTy, Mo arperaTHOMY COCTOSIHHUIO PEareHTOB, MO0 H3MEHEHUIO
CTENEHEeW OKMCIICHUS XUMHUYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, MO Y4YaCTHUIO
KaTajau3aTopa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHMM, MOATBEPKIas TO OMHCAHHE
NpUMEpaMH  MOJIEKYJISIDHBIX M HOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKInii;

COCTaBJISITh YPABHEHUS: DJIEKTPOJUTUUECKOMN JUCCOIUALIMY KUCIIOT, IIEI0ueH
U COJIeH; TIONHBIE W COKpAICHHbIE YPaBHEHUS PEAKIMid HMOHHOTO OOMEHa;
peakuui, TMOATBEPKIAIIINX CYIIECTBOBAHUE TIE€HETHYECKONM CBSI3H MEXKIY
BEIIIECTBAMHU PA3IUYHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTb MPOLIECCOB THUIPOJU3Aa COJEHd  IMOCPEICTBOM
COCTaBJIEHUS KPATKUX MOHHBIX U MOJEKYJSPHBIX YPAaBHEHUU peaKIUid, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHWil  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajlaHca dTUX PeaKIuil;

MpeCKa3bIBaTh XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3UYECKHE UM XUMUYECKHUE CBOWCTBA
IPOCTHIX BEMIECTB (KUCIOPOA, O30H, rpaduT, anmasz, KpeMHH, 00p, a30T, pocdop,
cepa, XJop, HATpUM, Kajluil, MarHui, KaJIbIUM, ATIOMAHUN, KEJI€30, MEllb, I[IUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOXKHBIX BEIIECTB, B TOM YHCIIE€ UX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOAOPOI, cepoBojopos, okcuabl yriepoga (I, 1V),
kpemuus (1V), azora (I, Il, I, 1V, V) u docdopa (lll, V), cepur (1V, VI),
CepHHUCTasi, cepHas, a30THas, (ocdopHas, yroibHas, KpEeMHHEBas KHCIOTHI,
okcuabl U ruApokcuabl MetaioB |A—IIA-rpynn, amomunus, meau (1), munKa,
xenesa (1 u H1));



MOSICHATh COCTaB, OTHEIBHBIC CIOCOOBI IMONYYEHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KHUCIOPOJCOAEPKAIINE KUCIOTHl XJIOpa, a30THCTasi, OOpHAas, yKCyCHas
KHUCIIOTHI U MX coyin, Tamorenusibl kpemuust (1V) u docdopa (Il u V), okcun u
ruapokcua xpoma (1), mepmanranar kamus;

OIHMCHIBATH POJTh BAKHEHIITNX M3ydaeMbIX BEIIECTB B IPUPOTHBIX MPOIIECCaXx,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISIX YIKOHOMHUKH,
WCITIOJIb30BAHUE JJIS CO3/IaHUSI COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTHIA,

MIPOBOJIUTH PEAKIIMH, TOITBEPIKIAIOIINE KauyeCTBEHHBIH COCTaB Pa3IUYHBIX
BEII[ECTB, PACIIO3HABATh OMBITHBIM IyTEM COJEpPKAIlIUMecs B BOJHBIX PacTBOpPAX
WOHBI: XJIOpUA-, OpOMUI-, MOIUMI-, Ccylbdar-, docdar-, kapOOHAT-, CHUIMKAT-,
cynbduT-, Ccymbpua-, HUTpPAT- W HUTPUT-HOHBI, THUIPOKCHI-WUOHBI, KATHOHBI
aMMOHHUSI, MarHusi, Kajablus, AIIOMUHMS, Kene3a (2+) u xenesa (3+), meau (2-+),
IIUHKA;

OOBSICHATH U MPOTHO3MPOBATH CBOMCTBA BXKHEHMIIIMX M3Y4YaeMbIX BEILECTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOEHUs, IPUMEHECHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHYECKUX MPEBPAIIEHUN B Pa3IAYHBIX
YCJIOBHSIX Ha OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMUYECKOW KHHETHKU U
TEPMOJIMHAMHUKHU;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JieMEHTa 1Mo (opmysie COEIMHEHHUS, MACCOBYIO
JIONI0 BEIIeCTBa B PAcTBOpPE, MOJBHYIO JONI0 XUMHYECKOTO DJJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTPAIIMIO BEIIeCTBA B PAacTBOPE, HAXOAWTH
pocTeriTyo (popmMyITy BElIeCTBa MO MAaCCOBBIM HIIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJUThH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C yYETOM HEIO0CTaTKa
OJTHOTO W3 PEareHTOB, MPAKTHYECKOTO BBIXOJIA TMPOAYKTAa, 3HAYCHHS TEIIJIOBOTO
s dexra peakiun, onpeaesaTh COCTaB CMECEH;

coOmoaTe mpaBuia  Oe3omacHoW  paboTel B jabopatopuu  IpH
UCIOJIb30BAaHUU XUMHUYECKONM TOCylbl M OOOpyJIOBaHUS, a TakkKe TMpaBuiia
oOpalieHus ¢ BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMHU BBITOTHCHUS
7a00paTOPHBIX OMNBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (aMMHMaka M YIVIGKUCIOrO Tra3a) M PEUICHUIo
DKCIIEPUMEHTAJBHBIX 3aJad 10 TeMaM Kypca, TMPEACTaBIATh PE3yIbTaThl
AKCTIEpUMEHTA B (pOpMe BBIBOJIOB, JOKA3aTEIbCTB, IPadUKOB, TAOJIUIl U BBISBIATH
IMIIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHATH OCHOBHBIC OIEpAIlMd MBICIUTEIBLHON NEATeILHOCTH (aHATU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHEe, CUCTEMATHU3allhI0, BbBIABICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBA3€H) MPU M3YUYEHUU CBOICTB BEIIECTB U XMMUYECKUX PEaKIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMU MMO3HaHUs (HaOII0JeHUE, U3MEpPEHNE,
MO/IEJIMPOBAHUE, SKCIIEPUMEHT (pEaIbHbI U MBICICHHBIN);



OpPUMEHATh  MpaBujia  0e30MmacHOro  oOpaleHuss € BEIECTBaMH,
UCIIOJIb3yEMBIMM B TIOBCEJHEBHOM JKM3HM, NpaBWia I[OBEAEHUS B ILEIIX
cOepexeHus: 3/JI0pOBbSI W OKPYXKAIOIICH NPUPOJAHON Cpeabl, MOHUMATh Bpe]
(OmacHOCTh) BO3JEWUCTBHS HA JKHMBBIE OPraHU3Mbl OMNpPENENICHHBIX BEIIECTB,
NOSICHATh Ha MPHUMEPAX CIOCOObl YMEHBIIECHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE KUPOB, OCIKOB, yTIEBOIOB JJIsi OPraHU3Ma YeI0BeKa,

UCII0JIb30BaTh MOJIyYEHHbIE MPEACTaBICHUS O cdepax MmpodecCHOHATbHON
JEeATENbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KAK OCHOBY
Ui TIpOEeCCUOHANBHON OpUEHTAIlMM M JIJIsi OCO3HAHHOTO BBIOOpAa XUMHH Kak
npoQHIBHOTO TMpeAMeTa MPU NPOJOJIKEHMHM OOYyYEHHS Ha YPOBHE CPEIHETO
oO1ero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW IMPOEKTHO-UCCIIEIOBATEIBCKON AEATEIBHOCTH
XMMHYECKON U XUMHUKO-3KOJOTUYECKOW HANpaBICHHOCTH, NPUOOPECTH OIBIT
MIPOBEICHUS YUEOHBIX UCCIIEAOBAHUM B YCIOBUSX 00pa30BaTENbHBIX OpraHU3alui,
a TaKKe OpraHu3auuii (HEHTPOB) JOMOTHUTEIBHOTO 00pa30BaHuUs AETEM.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmyecTBo yacos DJIEKTPOHHBIE
Ne HaumenoBaHme pa3jiesioB U (uudposbie)
KoHnTpoJabHbIe IIpakTH4eckune
n/n TeM IPOrpaMMBblI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl

Paznea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUSA

Xumust — BaxxHas 001acTh
11 €CTECTBO3HAHUS U IPAKTHUECKON 10 2
JeATeIbHOCTH YeI0BEeKa

BemecTBa 1 xXuMuueckue
1.2 28 1
peakuuu

Wroro mo pazneny 38

Pasnea 2. BaxkHelilne npeacTaBuTe Il HEOPraHU4eCKUX BelleCTB

Bo3nyx. [lonsiTue o razax.

2.1 19 1 1
Kucnopoa. Oxcubt

99 Bonopoa. [lonsitue o kucnorax u 8 1
COJISIX

53 Bona. PactBopsl. [Tonsitue 00 18 1 1

OCHOBAHMHAX

24 OCHOBHBIE KJIACCEI 16 1 1

HEOPraHUYECKUX COCIMHEHUN
Hroro no pazaeny 61

Paspnen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMoB.
Xumuyeckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN




[Tepuoanueckuii 3aK0H U
Ilepuoanueckas cucrema

3.1 18
XUMHYECKHX d1eMeHToB /1. H.
MenneneeBa. CtpoeHue aroma
XHUMHYECKas CBA3b.
3.2 OKHUCIUTEITBHO- 16
BOCCTaHOBUTENIBHBIE PEAKIIUU
Uroro no pazneny 34
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10O 136

ITPOTPAMME



9 KUIIACC

KoanvecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie IlpakTuyeckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypes:
Paspnen 1. BemecTBo 1 XMuMH4YecKasi peaKus
11 [ToBTOpenue u yriy0OiaeHne 3HaHUH O 3
' BEII[CCTBE
12 OcHOBHBIE SaKOHOMCPHOCTH POTEKAHUS 14 1 1
XUMHYECKHX PeaKIuit
13 DIEeKTpOIUTHYECKAs TUCCOIHALIUS. 14 1 5
' XUMHUUECKUE PEaKIH B PacTBOpaxX
Utoro no pazneny 36
Pazpen 2. HemeTa/s1bI M HX COeTUHEHU S
91 OO011as XapakTepUCTHKa XUMUUYECKUX 8 1
' anemeHToB VIIA-rpynmnsl. ["agorens
OO011ast XapaKTepUCTHKa XUMHUYECKUX
2.2 anemeHToB VIA-Tpymmsl. Cepa u eé 10
COEZIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 anemeHTOB VA-rpymisl. A30T, pochop 1 ux 12 1
COEJIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.4 aneMeHToB |VA-rpynmnsl. Yriepon u 13 1 2
KPEMHHI, UX coeInHEeHus. bop
Hroro no paszneny 43




Pa3zgea 3. MeTaubl M HX COeIUHEHUS

3.1 OO01mpe CBOMCTBa METAJIOB 10
3.2 Baxselimre Metajuibl 1 UX COSIUHEHUS 22 2
Hroro o pasneny 32
Pasnea 4. Xumus 1 oKpyKapmas cpega
a1 BemecTBa 1 MaTepualibl B )KU3HH YEIIOBEKA. 5
' OCHOBBI KOJIOTUYECKON TPaMOTHOCTH
Wroro no pazneny 5
Pazpea 5. O0001menue 3 HaAHNI
51 [ToBTOpeHME 1 0000IIEHIE 3HAHIIA 10 5
' OCHOBHBIX Pa3JIeNioB KypcoB 8—9 KiiaccoB
Utoro no pazneny 10
PeszepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11






IHHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Ne i/

Tema ypoka

KoanuectBo
4acoB

Bcero

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypcbl

[Ipenmet xumuu. Poias XuMuu B 5KU3HU
qeJoBeKa

[Tonatue 06 UCTOpUM BO3ZHUKHOBEHUS U
pa3BUTHA XUMUU. XUMHUS B CHCTEME HAYK

Tena u BemectBa. Puznueckue u
XUMHUYECKHUE CBOVICTBA BEIIESCTB

duznyeckre 1 XUMHUYECKHUE SIBICHUS

IToHsATHE O TEOPETUYECKUX METONAX
[IO3HAHUs B €CTECTBEHHBIX HAYKaX.
HcTounnku xumMudeckoit nHGopMaIim

[IpencraBneHust 0 HAay4HOM MO3HAHUU Ha
HIMITUPHYECKOM ypOBHE: HaOJIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETIMPOBAHHUE.
ITonsarue o METO4ax pa6OTI)I C XUMHUYECCKUMHU
BemecTBamMu. O00pyI0BaHUE IITKOJIHBHOU
XUMHUYECKOH J1abopaTopuu

[IpakTuyeckas padora Ne 1 o teme
"IIpaBuia paboThI B 1a00paTOPUU M MIPHEMBI
oOparieHus ¢ 1ab0paTOPHBIM
obopynoBanuem"

10

11
12
13

14

15

YHucTele BelIECTBA U CMECU
Crioco0bl pazaeneHus: cmecei

[IpakTuyeckas padora Ne 2 o teme
"Paznenenue cmeceit (Ha mpuMepe OYUCTKH
MoBapeHHOM con)"

ATOMBI 1 MOJIEKYJIBI
XHUMHUYECKHUE DIIEMEHTBI
IIpocTsie 1 CIOKHBIE BELIECTBA
BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

Xumuueckast popmyna. BaneHTHOCT
aTOMOB XMMHMUYECKHUX JIEMEHTOB

16

3aKOH OCTOSHCTBA COCTaBa BCIICCTB




OHpeI[eJIeHI/IG BaJICHTHOCTHU aTOMOB I10

17 dbopMynaM OMHAPHBIX COCTUHEHHIA

18 OTHOCUTENBbHAs aTOMHAs Macca.
OTHOCHUTENbHAs MOJIEKYJIsIpHAsl Macca
Brruncnenuss OTHOCUTENBHOW MOJIEKYIISIPHOM

19 MAacchl BELIECTB, MOJISIPHOM MacChl, MacChI
BEILECTB U KOJIMYECTBA BELIECTBA

20 MaccoBast 105151 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUU

21 Brruncnenust MaccoBOM A0JIM XUMUYECKOTO
37eMeHTa 1o (GopMysie CoeTUHEHUS

29 Haxoxnaenue npocreiimein GopMyIibt
BEILIECTBA 10 MACCOBBIM J0JISIM 3JIEMEHTOB
Brrancnenus npocreiimeit popmyiisl

23 BEIIIECTBA 10 MACCOBBIM KT MOJBHBIM
JIOJISIM 3JIEMEHTOB

24 KonunuecTBo BemectBa. Moib

25 B3aumocBs3p KoMuecTBa, MacChl M YUCIia
CTPYKTYPHBIX €IUHUI] BEILIECTBA

26 MomnsipHasi Macca CMECH BEILIECTB

97 MoubHas 107151 XMMHUYECKOr'0 3JIEMEHTA B
COETMHEHUH

28 Haxoxnaenue npocreiimei GopMyIibt
BELIECTBA [10 MOJIbHBIM JIOJISIM 3JIEMEHTOB

29 XUMUYECKUE ABICHUSA. XUMUYECKas
peakuus U e€ NpU3HAKU

30 3aKOH COXPaHECHHS MACChI BEIECTB

31 ATOMHO-MoOJIEeKysipHas Teopust. Ku3Hp u
nearenpsHOCTE M. B. JIoMmoHOCOBa

32 XHUMHUYECKUE YPAaBHCHHS

33 Tunbel XUMUYECKUX PEAKIIUMA
Pacuérhl 10 XMMUYECKUM YPaBHEHUAM

34 KOJIMYECTBA U MACChl HCXO/IHBIX BELIECTB
WM TPOAYKTOB pPEaKIUU
Brruncnenus no ypaBHEHUSIM XUMHUYECKOU

35 peaKIMK: KOJIMYECTBa BEIIECTBA, MACChI 110
M3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE
peareHTOB WJIX MPOIYKTOB PEaKIINU

36 Brruncnenus no ypaBHEHUSIM XUMHUUYECKOU

PE€aKnun: KOJIUYECTBA BEIICCTBA, MACCHI 110



HN3BCCTHOMY KOJIMUCCTBY BCUICCTBA, MACCC
PpCarcHToB WK NPOAYKTOB PCAKIIUU

37 O00011eHrEe U cUCTEMAaTU3ALUS 3HAHUI

38 KonTponshas padora Ne 1 o teme
"BemecTBa 1 XuMHuecKue peakuu'

39 Bosnyx — cmecs raszos. [Tonstue o razax.

40 3akoH ABoranpo. MoispHbIli 00bEM ra3oB
Brruncienus o0b€Ma, KOJIHYECTBA BEIIECTBA

41 ra3a o U3BECTHOMY €I0 KOJIMUECTBY
BELIECTBA, 00BEMY

42 OTHOCHTENBbHAS INIOTHOCTH Ta30B

43 BrrunciaeHuss 0THOCUTEILHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTEIIbHOM

44 MOJIEKYJISIPHOM Macchl Ta3000pa3HOTO
BEILIECTBA 10 M3BECTHOM OTHOCHTEIBHOM
IJIOTHOCTU
Boruncnenust OTHOCUTENBHOM MOJIEKYIISIPHOM

45 MACCEI T'a3a 10 U3BECTHOM OTHOCUTEIIbHOM
INIOTHOCTU

46 OO0BEMHBIC OTHOIICHUS Ta30B MPU
XUMUYECKHUX PEAKITUIX

47 Brruucnenust 00bEMOB ra3oB 10 ypaBHEHHIO
XMMHYECKON peaKkuu

48 Kucnopon — 351€eMeHT 1 IPOCTOE BEIIECTBO

49 Okcuasl

50 CnocoOsI MoTy4eHUs KHCIOpo/ia B
1ab0paTOpUU U MPOMBILIIEHHOCTH
[Ipaktuueckas padora Ne 3 mo Teme

51 "[Tonyuenue u coOupaHue KHCIOPOa,
U3y4YEHUE ero CBOMCTB"

52 KpyroBopot kuciopoa B npupoie

53 O30H — a;muI0TpOITHAs MOIUDUKAIIHS
KHCIIOpOJa
TennoBoii 3 PeKkT XUMUIECKON peaKInu,

o4 TEPMOXUMHUYECKUE YPABHEHUS, DK30- U
SHJIOTEPMUUYECKHUE PEAKIINU

55 TomnuBo. Mcnonb30BaHue yrisi 1 METaHa B
Ka4yeCcTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.

56 Brruucnenus 1o ypaBHEHUSAM XUMHUYECKOU



peaKIru: KOJIMYECTBA BEIIECTBA, 00bEMA,
MAacChI IO U3BECTHOMY KOJTMYECTBY
BelIecTBa, 00BEMY, Macce pearcHTOB WIH
MIPOJIYKTOB PEAKIINH

Kontponbnas padota Ne 2 o reme "Bo3ayx.

S Kucnopoa. Okcuapt"

58 Bomopoa — 35meMeHT 1 pocToe BEIeCTBO

59 CniocoOslI MmosTy4eHus BOAOPOia B
1a00paTOPUU U MTPOMBILIIIEHHOCTH
[Tpaktuueckas padora Ne 4 o Teme

60 "[Tonyuenue u cobupanue BOAOpOIa,
U3Yy4YEHUE €ro CBOMCTB"

61 Hcnonp30BaHue BOIOpOa B KAYECTBE
TOILJIUBA

62 [Tonsitue o kucnorax u consx. Cocran
KHCJIOT U COJIEH
Brruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA

63 ra3a o U3BECTHOMY €TI0 KOJIMYECTBY
BEIIECTBA UIIH 00BEMY

64 Brruncnenus 005EMOB ra3oB 10 YpaBHEHHUIO
XUMUYECKON PEeaKIuu
Brruncnenus no ypaBHEHUSM XUMHYECKOU
pEeaKIMK: KOJIMYECTBA BEIIeCTBa, 00bEMa,

65 MAacChl 110 H3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BbEMY, Macce PeareHTOB UiTH
MPOAYKTOB PEAKIHH

66 dusnueckue cBoMcTBa BoABL. Boma B
IpUpPOIE

67 AHaIM3 ¥ CHHTE3 — METOJIbI H3yUeHUS
COCTaBa BOJIbI

68 XHUMHYECKHE CBOMCTBA BOIBI

69 CocTtaB OCHOBaHHIA

70 PactBopsl. PacTBOpUMOCTB BEIIECTB B BOJE
HacplieHHbie 1 HEHACHIIIICHHBIE,

71 KOHIICHTPUPOBAHHBIC U pa30aBiIeHHBIC
pacTBOPHI
CriocoObl BeIpaXKeHUsI KOHLIEHTPAIIH

72 pacTBOPOB: MaccoBasi J0JIs1 PaCTBOPEHHOTO
BEIIIECTBA, MOJISIPHASI KOHIICHTPAIIHS

73 [TpaxTrueckas padota Ne 5 mo Teme




"IIpuroToBIEHNE PACTBOPOB C
OnpeAcIEHHON MacCOBOW J10IEN
pacTBopéHHOro BeuecTa.lIpurorosnenue
pacTBOPOB C ONPEICTEHHON MOJIIPHOU

KOHIIEHTpalueil pacTBOPEHHOTO BellecTBa"

Brrunciaenus ¢ HCIIOJIb30BaHUEM IMOHSTHUS

74 «MaccoBas J0JIs BEIIECTBA B PACTBOPE)
Brruucienus ¢ uCob30BaHUEM TTOHSITHS

75 «MOJIIpHas KOHIICHTPAIUs PaCTBOPEHHOTO
BEIIECTBA

76 Ponb pacTBOpoB B IpUpPOJE U )KU3HU
yesnoBeka. KpyroBopot BosI B MpUpoie

77 3arpsi3HeHUE NPUPOAHBIX BoA. OxpaHa u
OUYHMCTKA IPUPOTHBIX BOI.
Brruucnenus ¢ ucnoib30BaHUEM TpadUKOB

78 pacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

79 Brruucienus ¢ uCoIb30BaHUEM TTOHSITHS
«MaccoBas J0JIs BEIIECTBA B paCTBOPEY
BrrauciieHus ¢ HCIOIb30BAaHUEM TTOHATHS

80 «MOJISIpHAsi KOHUEHTpaLuUs paCTBOPEHHOTO
BEIIIECTBAY
Brraucnenus ¢ ucroyb30BaHHeM IpadUKoOB

81 pacTBOPUMOCTH AJIs1 PACUETOB
PacTBOPUMOCTH BEIICCTB

82 O0001IeHre U CUCTEMaTU3aIMs 3HAaHUH
KonTponbHas padora Ne 3 mo Teme

83 " "

Bomopon. Bona. PactBopel. OcHoBaHwMs

84 Oxcupl: cocTaB, KiaccupuKaIms,
TpPUBHUAIILHBIC Ha3BaHUS

85 [Tonydyenune u XuMHUYECKHE CBOMCTBA
OKCHJIOB

86 [TonsiTHE O TUAPOKCHIAX — OCHOBAHUSAX U
KHCIIOPOJICOICPKAIINX KHCIOTaX

87 ®du3nuecKue 1 XUMHUYECKHUE CBOMCTBA
KHCJIOT

88 [Tomy4yeHnue KUCIOT

89 Knaccudukanus ocHoBaHUH

90 [L[€noun, X CBOKMCTBA U CITIOCOOBI

MMOJTy4YCHUA




91

92

93

HepacTBopuMble OCHOBaHMS, UX CBOMCTBA U
CHOCOOBI MOJTYYEHHUS

[Tonsitue 06 aM(pOTEPHBIX THIPOKCHIAX:
XMMHMYECKHE CBOMCTBA U MOJIyYEHHUE.
[IpruMeHeHre BaXKHEUIIIUNX OCHOBAHUHN

Conu: cocras, Ki1accupuKanus,
TPUBHUAJIbHbIC HA3BAHUS

94

95

96

97

98

Pu3nyecKknue 1 XMMUYECKHE CBOMCTBA COJIEH.
[Tonyuenue coneit

I'eneTuueckas cBs3b MEKAY KilaCCaMU
HCOPraHNYCCKUX COCI[I/IHCHI/Iﬁ

[IpakTuueckas pabora Ne 6. Pemenue
AKCTICPUMEHTAIIBHBIX 3a]1a4 110 TEME
«OCHOBHBIE KJTaCChl HEOPTAHUUECKHUX
COCIUHEHUIN»

Brruncnenus no ypaBHEHHUSM XUMHYECKOU
pEaKIMU: KOJIMYECTBA BELECTBa, 00bEMA,
MAacChbl 110 U3BECTHOMY KOJIMYECTBY
BelleCTBa, 00BEMY, Macce peareHTOB Win
IIPOYKTOB PEAKLIUU

Brruncnenus Mmacchbl IpoAyKTa peakuuu 1o
M3BECTHOM Macce OHOTO U3 UCXOIHBIX
BELIECTB, B3STOIO B BUJIE PACTBODPA,
COJZIEPIKAIETO OMPENEIEHHYIO0 MAaCCOBYIO
JIOJIFO pPaCTBOPEHHOTO BELIECTBA

99

100

Kontponbnas padora Ne 4 o teme
"OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
COETMHEHMI"

[IepBbie MONBITKU KIaCCUPUKALUU
XUMHUYECKHX DJIEMEHTOB

101

102

103

104

105
106

ITonsatue o rpymnmax CXOAHbIX 3JIEMCHTOB

DJIEMEHTHI, KOTOpPBIE 00pa3yroT aM(OTEpHBIC
OKCHUABI U TUAPOKCHIbI

[lepnoanueckuii 3akoH. OTKpbITHE
[Iepnoanueckoro 3akoHa

KopoTtkonepuoanas ¥ JUIMHHONIEPUOIHAS
dbopmerl [Tepuonndeckoii CUCTEMBI
XuMHYecKuXx 31eMeHToB /.M. MenaeneeBa

[Teproas! u rpyIIIbI

OcHOBHBIC CBCACHUA O CTPOCHUH aTOMOB



107

CocraB aTOMHBIX s1I€p

H30T0nEl Kak Pa3SHOBUAHOCTHU aTOMOB

108
XUMHYECKOT0 JIEMEHTa

109 DJEeKTPOHBI

110 DNeKTpoHHast OpOUTaIh

11 DHepreTU4ecKre YpOBHU U TIOyPOBHH
aToma, S-, p-, d-opouranu

112 DNEeKTPOHHBIE KOH(MUTYpAIH U
3JIEKTPOHHO-Tpaduueckre HopMyibl aTOMOB
CtpoeHue 3JIeKTPOHHBIX 000I0YeK aTOMOB

113 nepBbiX 20 XUMUYECKHUX AJIEMEHTOB
ITepuoauueckoii cucremsl [[.1. Menaeneena
3aKOHOMEPHOCTH H3MEHECHHSI paryca

114 ATOMOB XMMHYECKUX JIEMCHTOB,
METAIIIMYECKUX U HEMETaNINYECKUX
CBOIICTB M0 TPYIIaM U TepruoiaM
HN3menenue cBOMCTB cOeqUHEHNN

115 XMMHYECKHUX 3JIEMEHTOB B IIEPUOJAX U
rpymnmnax
XapakTepucTuka XHMHYECKOTO dJIEMEHTA 110

116 ero noJioxkeHuro B [lepruoanueckon cucreme
.. Menneneena
3nauenue [lepuonuyeckoro 3aKoHa u

117 [lepuonnueckoil CUCTEMbl XUMUYECKUX
DJIEMEHTOB JIJISl Pa3BUTHSI HAYKU U MIPAKTUKH

118 DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX
3JIEMEHTOB

119 KoBasenTHas nonsipHas CBA3b

120 KoBanenTHas HenossipHas CBsI3b

121 Honnas cs3b

122 DNEKTPOHHBIEC U CTPYKTYPHBIE (HOPMYITBI
BEIIIECTB

123 Kpucrannuueckue u amop¢Hbie BelecTBa

124 THUIbl KPUCTAIINYECKUX PEIIETOK U UX
XapaKTePUCTHKU
[TpuunHbI MHOTOOOpa3Hs BEIIECTB,

125 3aBUCUMOCTbH CBOMCTB BEILIECTB OT COCTaBa U
CTpOCHHS

126 CteneHb OKUCIEHUS

127 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC



peakuuu

XHUMHYECKHE DIIEMEHTHI — OKHUCIIUTEIN 1

128 1
BOCCTaHOBUTEIH
CocraBneHrue ypaBHEHUN OKUCITUTEIHHO-

129 BOCCTAHOBUTEJIBHBIX PEAKIINA, METO 1
3JIEKTPOHHOTO OajaHca
Breruncnenus no ypaBHEHUSIM XUMUYECKOU
PEaKIu: KOJIMYECTBA BEIIECTBa, 00bEMa,

130 MacChl 110 U3BECTHOMY KOJIMYECTBY 1
BEIIECTBA, 00BbEMY, MACCE PEareHTOB UITN
MPOIAYKTOB PEAKITHH
Brruncnenus npocreniein MOJIEeKyJISIPHOU

131 (opMyITBI BemecTBa MO N3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB

132 O00011eHrEe U cUCTEMAaTU3ALUS 3HAHUM 1

133 Kontponbnas padora Ne 5 mo teme 1
"CTtpoeHue aroma. XMMUYEeCKasi CBSI3b"

134 PesepBHbIil ypok

135 PesepBHBIT ypok

136 PesepHbIil ypok

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136




9 KVIACC

Ne i/

Tema ypoka

Ctpoenue aToMOB

[TocnenoBaTenbHOCTh 3aMOIHEHUS
INEKTPOHHBIX OpOUTANIEH AaTOMOB MaJbIX
MEepPHOJIOB

Oco0eHHOCTH 3aIlOJIHEHUS IIEKTPOHHBIX
opbuTaneit aToMoB OONBIINX TEPHOIOB

CreleHp OKUCIEHNUA U BAJIEHTHOCTD
Bunasl xumudeckoil cBs3u

OOMeHHBIN U TOHOPHO-aKLENITOPHBIH
MEXaHU3M 00pa30BaHMs KOBAJIEHTHON
CBsA3U. MeXMOJIEKyIIpHbIE
B3aUMOJIeHCcTBUSA

THUIBl KPUCTAIINYECKUX PEIIETOK,
0COOEHHOCTH CTPOEHMS KPUCTANTNYECKUX
peLEToK

3aBUCUMOCTEH CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIETKHU U BUJIA
XUMHUYECKON CBI3U

Knaccudukanus XuMu4eckux peakiui no
Pa3IUYHBIM NPU3HAKAM

KoaudecTBO
JaCcOB

Bcero

JJIeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

10

11

12

13

DHepreTuKka XUMUYECKUX PEAKLIUN.
TennoBoi 3 PexT XUMUIECKOI peaKIuu
3axoH 'ecca u ero cneacTBus
Brraucnenus mo TepMOXHUMHUECKOMY
YPaBHEHHUIO PEAKIUU: TeIIoBoro s dexra
XUMHUYECKON PeaKIMH M0 KOJTUIECTBY
BELIECTBA, Macce Wi 00bEMY

IPOPEarupoBaBILIETO MM 00pa30BaBIIETOCS

BE€IICCTBA

[ToHsATHE O CKOPOCTH XUMHUYECKON
peakiuy. 3aKOH IEHCTBYIOIIMX Macc

14

15

Oneprus aktuBauuu. [loHsTue o katanuse.
®epmeHTbl. MTHrHOUTOpHI.

@DaKTOpPBI, BIUAIOIINE HA CKOPOCTh



16

17

18

XUMHYECKOU pEaKIun

[TonsATHE O XUMHYECKOM PAaBHOBECHH,
npunumn Jle [larense

@DakTOpPBI, BIUSAIOIINE HA COCTOSIHUE
XUMHYECKOIO PAaBHOBECHS.
[Iporuo3upoBanue BO3MOKHOCTH
IIPOTEKAHUS XUMUYECKUX NTPEBPALLECHUN B
Pa3IUYHBIX YCIOBUAX

OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakiuu

19

20

21

22

BaxHble OKHCIUTEIN M BOCCTAHOBUTEIIH.
HCpMaHTaHaT Kajausa

CBolicTBa MIPOCTHIX BEIIECTB — METAIOB U
HEMETAJJIOB, KUCIIOT U COJIeil — B CBETE
IpeCcTaBICHUA 00 OKUCITUTEIHHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX

[Tpaktrueckas padota Ne 1. Pemrenne
JKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«OKHUCTUTENBHO-BOCCTAHOBUTEIIbHBIE
peaKLum»

KonTponbnast padora Ne 1 o teme
«OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAHUS
XMMHUYECKUX PEaKInii»

23

24
25

26

27

28

29

30

31

PacTBOpeHue kak GU3NKO-XUMHUYECKUI
poruecc

ONEKTPOIUTHI U HEEKTPOJIUTHI

Teopus 37IEKTPOIUTHYECKON JUCCOLMALIUN
HonHoe npoussenenue Boasl. Bonpopoausii
II0Ka3aTellb

DIIEKTPONUTHYECKAs! JUCCOLMALIMS KHUCIIOT,
OCHOBaHUU M coJiel

Peakuuu nonHoro oomena

CBOMCTBA KHCJIOT, OCHOBAHUM U COJICH B
CBETE MpPEJCTaBICHUN 00
AIEKTPOIUTUYECKON AUCCOLMALINU
KauecTBeHHBIE peakIui Ha HOHBI
[IpaxTuyeckas padora Ne 2. Pemenue
JKCIEPUMEHTAIBHBIX 337a4 110 TEME
«ONEKTPOINTUYECKAS TUCCOLMALINDY

32

I'mpponus conen




33

HoHHBIE ypaBHEHHS THAPOIIN3a COJIEU

[IpakTuueckas padbora Ne 3. Pemenue

34 9KCIIEPUMEHTAJIbHBIX 3334 10 TEME
«I'mpponus conei»
Brraucnenust Macchl IPOAYKTa PEAKITUH 110
M3BECTHOM Macce OAHOTO U3 UCXOIHBIX

35 BEIIECTB, B35TOTO B BUJIE PACTBOPA,
COJIEPIKAIIETO ONPEAETEHHYIO
KOHIICHTPAIUIO PACTBOPEHHOTO BEIIECTBA
KonTponbhas padora Ne 2 o teme

36 "DIEKTPOTUTHYECKAS TUCCOITUAITHS.
XUMHUYECKUE PEaKIuu B pacTBopax”

37 OO01mast xapakTeprcTHKa HEMETAJIOB

38 OO0mrast XxapaKTEpUCTHKA TAIOTEHOB

39 XUMHUYECKUE CBOVCTBA raJOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

40 Xnoposonopos. CosstHast KHCIIOTa
[IpakTuueckas pabora Ne 4 o Teme

41 "I[TonmyueHune CONTHON KUCIIOTHI, U3yYeHHE
e€ cBoicTB"

42 [TonsTHE O KUCIOPOACOAEPKALINX
KHCIIOTaX XJIOpa U UX COJSIX
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX

43 peaxiuii, ecu OJNH X PeareHTOB JaH B
U30bITKE

44 Bakueiiire coeiiHeHUs XJI0pa U X
HaX0XJIEHUE B IPUPOJIE

45 OO6mias xapaktepucTrka 351eMeHToB VIA-
TpyHIbI

46 CrpoeHue u CBOICTBA MPOCTOTO BEILIECTBA
cepbl. AJUTOTPOITHBIC MOIU(DUKAIIH CEPBI

47 CepoBoaopoj, cTpoeHue, pu3nueckKue u
XUMHYECKHUE CBOMCTBA

48 Oxcunbl cepbl

49 CepHucTast KUCIIOTa U €€ COJIH.

50 CepHas KUCJIOTa U €€ COJIU

51 [IpombInIIeHHOE TOTyYeHUE CEPHOM
KHUCIIOTHI

59 Haxoxnenne cepbl 1 €€ COeTUHEHUN B

npupojie. XUMHUECKOE 3arpsi3HeHNE



OKPY>KaIoIlIeH cpejibl COEAMHEHUSIMU CEPBI

Brrancnenns Mmaccel mpoayKTa pC€akinu 1o

53 U3BECTHOI MaccoBoit (00bEMHOI) mome (%)
€ro BBIX0JIa OT TEOPETHUECKH BO3ZMOKHOTO
Brraucnenus MmaccoBoit (00bEMHOI) 10TH

54 (%) BBIXOJA IPOYKTA PEAKIIUH TIO
W3BECTHOM Macce (00hEMY) HCXOTHOTO
BEIIECTBA U MPOAYKTA PeaKuu

55 OO01as xapakTepucTUKa 3JeMeHTOB VA -
TPYIIIIBI

56 A30T, pacpocTpaHeHue B IPUpPO/IE,
buznyecKkue 1 XUMUIECKHE CBOMNCTBA

57 AMMHUaK, ero puznYecKrue 1 XuMUIeCcKue
CBOMCTBA

58 Conu aMMOHHUS
[IpakTuueckas padora Ne 5 mo Teme

59 "TlonyyeHne amMmmHuaKa, U3y4eHHUe ero
CBOMCTB"

60 Oxcunpt azota (I, 11, I, 1V, V)

61 A3zoTucTas KucioTa. A30THasi KUCIIOTa

62 [TIpoMbIIIEHHOE TTOJTyYE€HHUE a30THOM
KHUCJIOTBI
Hurtpatel u HUTpUTEL. XMMHYECKOE

63 3arpsi3HEHUE OKPY KAIOIIEH Cpebl
COEIMHEHUSIMH a30Ta

64 docdop, amToTponHbIE MOAM(PHUKALIUN
docdopa

65 Oxkcuabl hocdopa (11, V) u bochopras
KHCJIOTa
[ToHsATHE O MHHEPATBHBIX YIOOPEHUSX.

66 3arpsi3HEHUE TPUPOIHBIX BOAOEMOB
coeMHEHHUSIMH a30Ta u Gochopa

67 VYrnepon, ero amioTpomHbie MOAUGUKAITIT
Y CBOICTBA
Oxkcupsl yraepoaa, ux pusndeckue u

68 XUMHUYECKHE CBOMCTBA. DKOJIOTHUECKUE
po0OJIeMBbI, CBSI3aHHBIE C OKCHUIOM
yriepona (1V)

69 [Ipaktuyeckue pabotel Ne 6 1o Teme

"ITonyuenue okcuna yriaepoaa (I1V) u




70

71

72

73

74

U3Yy4YEHHUE ero CBOUCTB"

YronpbHas KHCI0TA U €€ COIU
[TepBoHayanbHbIEC MOHATHS 00
OpPTraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSIX YTIIepoaa

[IpupoiHbIE ICTOYHUKH YTJIEBOJOPOIOB U
UX POJIb B OBITY U TPOMBIIIUICHHOCTH
TTonsiTre 0 OMOJIOTHYECKH BasKHBIX
OPraHMYECKHUX BEIIECTBAX — JKHUPAX,
Oenkax M yriieBoaax

Kpemuuii, ero ¢puznyeckre 1 XUMHUECKUE
CBOMCTBA

75

Oxkcun xpemuus (1V), kpemuuenas
KHUCJI0Ta, CHITUKAThI

76

77

78

79

80

81

82

83

bop. bopHas kucnora

[IpakTuyeckas pabora Ne7. Perenune
AKCIIEPUMEHTAJIBHBIX 337]a4 110 TEME
«Baxaennme HeMeTalluIbl ¥ UX
COCIUHECHHUS

Brruucnenust maccol (00bEMa; H.Y.)
IIPOJIYKTa PEaKLUU 110 JAHHOU Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
CoJIeprKallero onpene’aeHHYI0 MaCCOBYIO
JIOJIFO TIpUMeEcei

Kontponsnas padora Ne 3 o teme
«BaxxHenmme HeMeTaluIbl U UX
COCTMHECHUS.

OO01mas XxapakTepuCTHKa XUMUYECKUX
9JIEMEHTOB — METAJIJIOB Ha OCHOBAHUH UX
nonoxxkenus B [ICXD /.. Menneneena

Mertamnel A- u b-rpynn

Merannuueckast CBsI3b U METaJUIMYECKast
KpHCTaJJINYecKas perérka. 3aBUCUMOCTb
(du3NYeCKUX CBONCTB METAIIIIOB OT
CTPOEHUS KPUCTAIIIIOB

OO01mue XUMHUYECKUE CBOIICTBA METAJLIOB

84

OO6mue cnocoOb! MOTYyYSHUST METAJIOB,
mMeTannyprus. CriiaBsl

85

DIIEKTPOJIN3 PACILIIABOB U PACTBOPOB COJICH
KaK OJIMH U3 CIIOCOOO0B MOJIyUYEHUS



MCTAJIJIOB

Brruncnenus no ypaBHEHHAM 3JIEKTPOJIA3A

86 PacIuTaBOB M pacTBOPOB BEIIECTB

87 [TonsaTHE O KOPPO3UM METAIIIIOB
Beruucnenus cocraBa cmeceii ¢

88 UCIIOJIb30BAaHUEM PELICHHS CUCTEM
ypaBHEHUH

89 PazmmuHbIe TUIBI BEIUMCIIEHUH 110
YpaBHEHUSM XUMHUYECKUX PEAKITUN

90 Mertamisl A-rpynm. Lllenodnbie MeTamibt

o1 Haxoxnenue B npupoje. CBoiicTBa
HIEJTOYHBIX METAIOB

92 OKCcHIBI ¥ THAPOKCUIBI HATPUS U KATUS

93 IllenouyHO3eMeIbHBIC METAILIBI

94 Bakneimme coeTMHEHNS KaJIbITH,
CBOMCTBA, TPUMEHEHNE

95 JKEcTKkoCTh BOJBI U CIIOCOOBI €€
YCTpaHEHUS
[IpakTruyeckas padora Ne 8 o teme

96 "YKEécTKOoCTh BOIBI M METOJIBI €8
ycTpaHeHUs"

97 AnroMuHUH

08 AMdoTepHBIC CBOWCTBA OKCHIA U
TUAPOKCH]IA ATFOMUHUS

99 OO61mas xapakTepucTuka MeTamuioB b-rpynn
(MOGOYHBIX MOATPYIII)

100 [TepBoHayanbHBIC IPEIACTABICHUS O
KOMIIJIEKCHBIX COEIUHEHUSIX

101 Mens u cepebpo

102 [IpencraBnenuss 00 aMMHAYHBIX

KOMIUIEKCax cepebpa u Meau
103 uak

AmpoTepHbIe CBOICTBA OKCHIA U

104
THJIPOKCHU/IA IIMHKA

105 Keneso

106 Oxcunpl, Tuapokcu bl U conu xenesa (1) u
xenesa (111)

107 UYyryH ¥ cTajgb — CIIaBbI JKene3a

108 [IpakTuueckas pabora Ne 9. Pemenue



109

110

HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeME
«Baxkneine MeTalJIbl M UX COCTUHCHUS
Brrancnenns cocraBa cMecei ¢
HCIIOJIb30BAHUEM PELICHUS] CUCTEM
YpaBHEHUH

Pazmmunble TUIBI BEIUMCIIEHUH 110
YpaBHEHUSIM XUMHUYECKUX PEAKIIUMA

111

112

113

114

KontponbHas padora Ne 4 o teme
«BaxHeHIe MeTajuibl U UX COeIUHEHUS)

BbezomnacHoe ncmonb30BaHue BEUIECTB U
XUMHYECKHUX PEaKIHii B ObITY

HoBrie MmaTepuaibl ¥ TEXHOJIOTHH.
[TpuHIMTIBI «3€TEHON XUMUM)

XuMUs U 310pOBbE

115

116

117

118

119

120

XUMHUYECKOE 3arpsi3HEHNE OKPYKarouIeH
cpensl. [loHsaTHE O IPEAENIBHO TOMYCTUMOM
koHueHTpanuu Beuects (IT1K)
DKOJIOTHUECKHUE MPOOIEMBI, CBSI3aHHBIE C
COEIMHEHUSIMHU YTJIEPO/JIa, a30Ta, CEPBHI,
TSDKEBIX MeTannoB.Poinb Xxumun B
PEIICHUH SKOJIOTHYECKUX MPoOIIeM

[Tepnoanueckuit 3akoH u [lepnoanueckas
CHUCTEMA XMMHYECKHX DJIEMEHTOB B CBETE
TEOPHUH CTPOECHUS aTOMa

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB U UX COGI[I/IHGHI/Iﬁ
B [IEPUOJAX U IPYIIax

CtpoeHue BeliecTBa B TBEPAOM, KUIKOM H
ra3z000pa3HOM COCTOSTHUU. Bubl

XUMHUYECKON CBI3U

Knaccudukanus XuMAYECKHX PEaKIIUi 10
pa3IMYHBIM MIPU3HAKAM

121

122

123

HpOFHOBI/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAaHUA XUMHUYCCKUX npeBpameHI/Iﬁ B
Pa3IMYHbIX YCIIOBHAX HAa OCHOBC
HpCZ[CTaBJICHI/Iﬁ XHUMHYECKOM KMHETUKU U
TCPMOANHAMHKHU.

XUMHUYECKUE PEAKIIMU B PACTBOPAX.
I'uaponus coneit

CBoliicTBa KHCIOT, OCHOBAaHUM U COJICH B
CBETE MpeACTaBICHUHN 00



3JIGKTPOJ'II/ITI/I‘-IGCK0171 Jucconmuanumn

OKHCITUTEIIEHO-BOCCTAHOBUTEIIBHEIC

124 1
peakuuu. DIIEeKTPONIN3.
[IpakTuueckas pa6ora Ne 10. Pemenue
125 DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 1
«XHUMHUYECKHE PEaAKIIUN»
[Ipaktuyeckas padora Ne 11. Pemenune
126 9KCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME 1
«MeTanibl, HEMETaUTbl U MX COSTUHEHHSDY
127 PesepBHbIit ypok 1
128 PesepBHbIil ypok 1
129 PesepBHbIit ypok 1
130 PesepBHbIit ypok 1
131 PesepBHBIiT ypok 1
132 PesepBHbIil ypok 1
133 PesepBHblit ypok 1
134 PesepBHbIit ypok 1
135 PesepBHblil ypok 1
136 PesepBHBIiT ypok 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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