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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QeaepaabHON paboueil MporpaMMbl
BOCIIUTAHUS U C YUETOM KOHLEMIIMYU MPENoJaBaHus y4eOHOro nmpeamMera « XUMUsDH)
B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma 1o XuMuUM NaéT MPEACTaBICHUE O LENAX, OOIel cTpaTeruu
OOy4eHHMs, BOCIHUTAHMS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE CoJIepKaHue,
npeaycMaTpUBaeT paclpesielieHue ero Io KiaccaM M CTPYKTYpUpPOBAaHHE IO
paznenaM W TeMaM MPOTpaMMbl IO XHUMHH, OINpENEiseT KOJIUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTEepUCTUKU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMHH C Y4€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCsi, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera Jyis
peanu3anuu TpeOOBaHUN K pe3yjibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTEIbHOU
IIporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 00pa30BaHMS, a TaKXKe TPECOOBAHUU K
pesyibTaTam 00y4eHUs XUMUU Ha YPOBHE 1IeJIel N3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOW JEATEILHOCTU OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PCHUS
0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXHYIO
posib urpatrorT GopMUPYEMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAICHUSIX
SHEPTUM U 00 DSBOJIOIMHU BEIIECTB B MPHUPOJIEC, O MYTAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UEIOBEUECTBA — CHIPbEBOM, SHEPrEeTUUYECKOU,
MUIIEBOM ¥ KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXpaHEHUSI.

N3ydyeHnne xumun:

CIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 001Iel U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUICHUS U TBOPUYECKHUX CIHOCOOHOCTEM
oOyyYarommxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOW  JesITeIbHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM )XKM3HH, TaK U B MPOHECCHOHAIIBHOM JIESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJI0OCTHOTO B3IJIsIIa HA €MHCTBO MPUPOABI U YETIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
ATaroM B (pOPMUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yJaronInxcs;



criocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHbie HampaBleHUS B OOYYCHHHM XUMHH OOCECIECYMBAIOTCS CHETM(PUKON
CoepKaHMUsl  y4eOHOro  mpeIMeTa, KOTOPBIM  SABJISIETCS  NEJaroruyecku
aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM HAYKW XHMHH Ha ONpEeeIEHHOM dTare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TMOHATHI XUMHUH, OCHOB
HEOPraHUYECKOW XUMHMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSTUU
OPTraHM4YEeCKON XUMUH.

CtpykTypa coiep’kaHHusl MPOrpaMMbl MO XUMHHU C(HOpMHUpOBaHA Ha OCHOBE
CUCTEMHOro mojaxoja k eé m3ydeHuto. CopeprkaHue CKJIAIbIBAETCS M3 CUCTEMBI
MMOHATHI 0 XUMHYSCKOM DJICMEHTE M BEIISCTBE M CUCTEMbBI OHITUH O XMMHYCCKOM
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHBI 110 IPHUHIMITY
MOCJICIOBATEILHOTO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETHUECKUX IPEICTABICHUM
pPa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOM CBSI3H;

— TIPEACTaBICHUM 00 DJICKTPOJMTHYCCKONW JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTndeckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BUBAIOTCS IIOCIIEIOBATEIHFHO OT OJHOTO
YPOBHS K JIPyrOMY, BBITIONHSAS (QYHKIIMM OOBSCHEHHS W TIPOTHO3HPOBAHUS
CBOWCTB, CTPOCHMSI M BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHHUS U TOJTYUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABICHNUS] O XMMHAYECKON COCTABISAIOIICH HAYyYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTEMHOW NpHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MeToJaM TMO3HaHUsI B Hayke. M3ydeHue XUMHUU MPOUCXOAMUT C MPHUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKaromuili MUp,
«buonorus. 5—7 knacce» n «PU3uKa. 7 KIacey.

[Ipn wW3yYyeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JEATeIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMbl XMMHUYECKHX
3HAHUN — BaKHEHUIUX (PaKTOB, MOHATHH, 3aKOHOB U TCOPETHUCCKUX ITOJI0KCHUH,
JOCTYIHBIX 000OIIEHW MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAyYHBIM METOJaM I[I0O3HAHMS TP HW3YUYCHUU BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
WX TMPUMEHEHUH B Y4YEOHO-MO3HABATEIBHOM M y4EOHO-HCCIIEN0BATEIHCKON
NEeATENbHOCTH, OCBOCHHMHM NpaBWJI 0O€30IaCHOrO OOpalleHusi C BELIECTBAMH B
ITOBCEHEBHOM KU3HU.

[Tpn m3ydeHUM XMMUU HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs BaXKHOE
3HauYEHUE MPUOOPENH TaKue IeJIH, KaK:

— (opMuUpOBaHHE WHTCIICKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIONUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSs Ha  CHCTEeMaTH4eCKoe MpHOOIIEHUE
OoOy4Jarmuxcsd K CaMOCTOSITEIbHOM MO3HABATEIHHON JEATEIbHOCTH, HAYYHBIM
MeToJaM IO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIieueHNE YCI0BUM, CITOCOOCTBYIONMINUX MPHOOPETEHUIO 00yJIarOIIUMHUCS
OTbITA Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMS M CaMOIMO3HAHHUA, KIFOUEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINN), UMEIOIINX YHUBEPCAIBHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB ICIATCILHOCTH;

— ((opmupoBanre oOwmEeH (YHKIMOHAIBHON W  €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM UHCJIE YMEHUU OOBACHITH U OICHUBATH SBICHUS
OKpPYXAaIOIEro MUpa, MCIOJb3ys 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMUHU, TPUMCHATh WX IPH PEIICHUH MpoOJeM B TOBCEAHEBHON JKH3HU U
TPYIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe Yy OOydYalOIUXCA TYMAaHHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUM HJisi BBIPAOOTKH IKOJIOTHYECKHU
1[eJ1eCO00pa3HOro TMOBENEHUS B OBITY W TPYIOBOM NEATETLHOCTH B IEISAX
COXpaHEHUs CBOETO 3/I0POBbs M OKpY>KaroUIel MPUPOTHON CPEibl;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CAMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUiIs M HANPaBICHHOCTH JaTbHEHIIIETO
oOyd4eHusl.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX IS HW3YYCHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMHUM B JKM3HH 4€JIOBEKAa. XUMHUs B CUCTEME HayK.
Tema u BemecrBa. Pu3nyeckue CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeToAax MO3HaHMS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
Crioco0nI pazaeneHus: cMeceil.

ATOMBI M MOJIEKYJBl. XUMHYECKHE 31eMEHThl. CHMBOJBI XUMHUYECKHUX
251eMeHTOB. [IpocThie U CIIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyrna. BaneHTHOCTb aTOMOB XHMHYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BenlecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca. MaccoBas 101 XMMHAYECKOTO AJIEMEHTA B
COECIMHEHUU.

KonunuectBo BemectBa. Mosibs. MossipHas Macca. B3auMocBsA3p KOJIMYECTBa,
Macchl M 4YHMCJIa CTPYKTYPHBIX eAWHMI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUN.

PusznyecKkrue U XMMHAYECKHUE SABJICHHS. XUMHAUYECKasl PEakusa U €€ IPU3HAKH.
3aKOH COXpaHEHHs Macchl BEIIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukarus
XMUMHYECKUX peaklnil (COeUHEHUs], Pa3I0KEHUs, 3aMEILLEHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, IpaBuiIaMu pabOThl B JJaOOpAaTOPUU U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYIOBaHHEM, U3yYEHUE U OMHCAHHE
¢u3nyeckux CBOWCTB 00pa3lloB HEOPraHMYECKHX BEILIECTB, HAOJIIOJCHHUE
dbusnueckux (IJIaBiIeHUE BOCKA, TasHUE JIbJla, pPAacTHUpaHHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCAIMs BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEHOM MPOBOJIOKHU, B3aUMOJIEHCTBUE MeNa C KUCIOTOM) SIBICHUM, HAOIIOACHUE U
ONMCAHME MPU3HAKOB IMPOTEKAHWS XMMHYECKHX pEeaklUMil (pasiioKeHHe caxapa,
B3aMMOJIEMCTBHE CEPHOM KHUCIOTHI C XJOPHUIOM Oapusi, pa3jioKeHHE T'MJIPOKCH]IA
meau (II) npu HarpeBanuu, B3auMoielcTBHE Kele3a ¢ pactBopoM cosd meau (II),
U3Y4YEHUE CIOCOOOB PA3EIICHUS] CMECEH: C MOMOILIBIO MarHuTa, (UIBTPOBAHUE,
BbIMIApMBaHUE, NUCTWUIALUSA, XpoMaTtorpadusi, IPOBEICHUE OYUCTKH IMOBAPEHHON
CoiM, HaOMIOJIGHWE W  ONHCAaHWE  PEe3yJbTaTOB  MPOBEACHUSA  OIbITA,
WUIFOCTPUPYIOLIErO0 3aKOH COXPAaHEHUSA MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(1apocTepKHEBBIX).

BaskHeiuue npeacTaBUTeI M HEOPraHMYECKHUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — 3neMeHT U mpoctoe
BenecTBo. HaxoxaeHue kuciopoga B mpupoje, (U3NYECKUe M XUMUYECKHE
cBoiicTBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkuciaopoaa. CrnocoObl



MOJIyYeHHUsS] Kuciopoda B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B npupojae. O30H — aJIOTponHas MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3p(dEeKT XMMHUYECKOW peaklUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W SHAOTEPMHUYECKUE peaKUWU. TOIIMBO: Yrojb M METaH. 3arpsi3HEHHUE
BO3/yXa, YCHICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bomopon — asnemeHT m mpocroe BemectBo. Haxoxxnenue Bogopona B
npupoae, (U3MYECKHEe U XHUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
noyyeHus. Kucinorsl u conmu.

Mosnsipabiii 00bEM ra3oB. Pacu€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBAa BOJbl. Boma Kkak pacTBopuTelib. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 1075 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpuUposi€ M B XKU3HU 4esnoBeka. KpyroBopoT BOabl B IpUpoOJE.
3arps3HeHne NpUpoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Krnaccuduxkarus neopranmueckux coenuHeHuid. Oxcupapl. Kmaccudukarms
OKCHJOB:  cosieoOpa3yroiniue (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHbie) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusmueckue M XUMUYECKUE
CBOWCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMmeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHui. [lorydeHrne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tony4yeHue KucIor.

Comu. Homenkiarypa cosieil. @U3NUYECKHE U XMMHUUYECKUE CBOWCTBA COJIEH.
[TonydeHue coien.

['eHeTnyeckas CBsI3b MEXK]y KJIaCCaMU HEOPraHUYECKUX COCIMHEHMUIA.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPEEIICHUE COAECPKaHUs KHCIOPOAa B BO3AYyX€, MOJNyYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE M M3YYEHHE CBOWMCTB KHCIOPOJa, HAOIOJACHHE
B3aUMOJICCTBUS BEIIECTB C KUCIOPOJOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus TopeHus (Mmokapa), O3HaKOMJICHHE C O0Opa3lamMu OKCUIOB U
OMHMCaHWE WX CBOMCTB, MOJy4YE€HHE, COOUMpAHUE, PACIIO3HABAHUE U U3YyUYCHHUE
CBOMCTB BOJOpOJia (TOpeHue), B3auMojachcTBUe Bojoposa ¢ okcuaoM menau (II)
(BO3MOXXHO HCIOJIb30BaHUE BHUICOMATEPHUAIIOB), HAONIOJACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPAaCTBOPOB C ONPEIEIEHHOU
MacCcOBOW J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBUE BOJBI C METalaMu
(HaTpueM ©  KajbpleM) (BO3MOXKHO  HCIIOJIb30BaHUE  BUJIEOMATEPHANIOB),



UCCJIEIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIACCOB,
HAO0JII0/ICHNE U3MEHEHHUS OKpPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U ILEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menud (II) ¢ pacTBOpoM cepHOM KHUCTOTHI,
KUCJIOT C METaJIaMHM, PEaKIUWd HEUTpaIU3aluy, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAHWM, BBITECHEHHE OJIHOIO MeTajula APYTMM M3 pacTBOPA COJIH, PEIICHHE
DKCIEPUMEHTAIIBHBIX 3a/lad 1o TeMe «BaHeWlne KIIacChl HEOPraHUYEeCKHUX
COEIMHEHUI.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
diemenToB JI. U. MenpaeneeBa. CrpoeHne aromMoB. XHMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIACCH(DUKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
IPYIIaX CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE M HIEJIOYHO3EMEIBHBIE METAJUIbL,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyoT aM(pOTEpHbIE OKCUIBI
Y TUJPOKCUBI.

[Tepunonnueckuii 3akoH. [leproanyeckas cucremMa XUMHYECKUX JIEMEHTOB /.
U. MengeneeBa.  KopoTkonepuomnas ©  JJIMHHONEpUOAHAs  (OPMBI
[Tepuognueckout cucrembl xumuueckux aneMeHToB [[. 1. Menneneea. [lepuobl
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUONA U
TPYMIIBI AJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XMMHYECKHMX  3JIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA IO ero nosoxeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTU HM3MEHEHUsl pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYNIaM U HEPUOTAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB JUUIA pa3BUTUA Haykh W npaktuku. [[. M. MenneneeB — y4€Hbld U
rpaXKJaHWH.

Xumuyeckass cBs3b. KoBajlieHTHast (MOJIIpHAsT W HEMNOJIAPHAs)) CBS3b.
DNEeKTPOOTPULATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIWUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl oOkucneHnst 1 BOCCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

M3yueHHE OO0pa3lloB BEHIECTB METANIOB M HEMETAJUIOB, B3aUMOJCICTBUE
TUAPOKCHAA LMHKA C PacTBOPaMU KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakluy pas3oKeHHsI, COEUHEHU).

Mexcnpeomemunie ceasu



Peanuzanusi MeXIpEeAMETHBIX CBSI3€M NP HM3YyYEHHH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJI OTACNIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAYYHBIH (DAaKT, TMIIOTE3a, TEOpHS,
3aKOH, AaHali3, CHHTE3, KIacCUpUKAIUg, TECPUOJUIHOCTD, HAOIIOJACHNUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIIBI, PAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKAN 3apsl, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEILECTBA, ra3, (pu3nueckue BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE3/1bI, COoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMUMH4YeCKasi peaKus

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB TMEPBbIX TPEX TMEPUOAOB, Kalldd, KaJlbLHUs M HX
COCIUHEHUN B COOTBETCTBUU C IIOJIOKEHHEM DJJIEMEHTOB B llepnoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHJBI XMMUYECKOW CBSI3H. THINBI KPUCTALIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccuduxkaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOICTBA BEIIECTB, OTHOCSALIMXCS K PAa3JIMYHBIM KJIAaCCaM HEOPraHUYECKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEUIECTB.

Knaccudukanus XuMUYECKUX peakluid Mo pa3aIuyHbIM MpU3HaKaM (110 YHCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, IMo
U3MEHEHUIO CTETEHEH OKHUCICHHUS XMMHUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHJAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE 0 TOMOr€HHBIX M Ie€TEepOre€HHBIX
peakuusax. Ilonarue o karammse. [loHsTue 0 xumnueckoMm paBHoBecuu. DakTopsl,
BIIMAIOLNIME HAa CKOPOCTb XMMHUYECKOW pEaKUUU M TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUH,  JJIEKTPOHHBIM  OanaHc
OKHUCIIUTEJIbHO-BOCCTAHOBUTEIIBHOW ~ PEaKIIUH. CocraBnenue ypaBHEHHUI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHu3M JMCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMudeckoi cs3u. CteneHs aucconuanun. CHIbHBIC U CIA0bIE SJIEKTPOJIHUTHI.

Peakiium noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWMCTBAa KHCIOT,
OCHOBaHMW W COJIGM B CBET€ TMPEJACTABICHUN 00 DIIEKTPOJUTUUECKOMN
nucconuannu. KadecTBeHHbIE peakuy Ha MOHBL. [IoHATHE O TUAPOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJECIISIMU KPUCTAIUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB UM HEMETauIoB (rpadura M anmasza), CIOXKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIuu
OT BO3JEUCTBUSl Pa3UYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPONPOBOIHOCTU
pacTBOpPOB BEIIECTB, IMPOLECCAa JAWCCOLUMALMU KHUCIOT, IIEJIOYEe U  COJIEN
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHAJIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HOHHOro  OoOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0O0pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3ioKeHUs, COCUHEHHs), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAUECTBEHHBIX pEAaKIMid Ha HWOHBI, pEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

HeMeTaibl U MX coeIMHEHU S

OO6mas xapakTepucTHKa TajdoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKre CBOWMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHYECKHE CBOWMCTBA Ha IpUMEpe  XJopa
(B3aUMOJEHCTBUE C MeTaJJITaMH, HEMeTaJlJlaMH, IleJo4YaMH). XJIOPOBOJOPO/IL.
CongnHasi KMCIIOTa, XMMHUYECKUE CBOMCTBA, MOJYyYCHHUE, NMpUMEHEHHE. JleicTBue
XJIoOpa U XJOpPOBOJOPOJAa HAa OpraHu3M 4YejoBeKa. BakHeilline XJIopuabl U HX
Hax0XJICHUE B MIPUPOJIE.

OO6mas xapaktepucTuka 3nemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTerneHW okucieHus. CTpoeHue U (PU3MYECKHUE CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOa U Cephbl. AJUIOTPONHBIE MOJIU(PUKAIIMU KUCTOPOIa
U cepbl. XuMU4Yeckue cBoiicTBa cepbl. CepoBOaOpOJ, cTpoeHue, GU3NYECKHe U
XUMUYecKue cBorcTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHast kuciora, (Qu3nueckue W XUMHYECKHME CBOMCTBa (00IIME Kak
NpPEACTaBUTENA Kjacca KHCIOT W chneuu@uueckue). XUMUYECKHE PpPEaKLuH,
JeXanMe B OCHOBE MPOMBIIIJIEHHOTO CHOoco0a MOJYyYEHUsSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs pEeaKlMs Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COeNMHEHHMA B mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH cpeAbl COCIUHEHUSIMU Cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO1as xapakTepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHHA. A30T, paclpOCTpPaHEHHUE B MPHUPOJE,
dbusnueckne 1 XUMHIECKre cBoicTBa. KpyroBopot azora B npupojie. AMMHUaK, ero
bu3nueckre U XUMUYECKHUE CBOMCTBA, MOTydyeHue U npuMeHenune. Coiu aMMOHUS,
ux pU3NUECKUe U XMMUYECKHE CBOWCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
VMOHBI aMMOHMS. A30THAasl KHUCIIOTa, €€ MOJydyeHHe, (PU3MUYECKHME U XHUMHYECKUE
cBoiicTBa (0OImMe Kak TMpejCTaBUTENS Kiacca KHUCIOT U CrHenupuiecKue).
Hcnonb3oBaHne HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yao0peHuil. XuMu4yeckoe 3arps3HeHre OKPY>KaIoIIel Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arpsi3HEHUWE BO3AyXa, MOYBBI M BoaoEéMOB). Docdop,
ajuioTponHbeie Mogudukanuu Qocdopa, GUMUECKUE U XUMHYECKHE CBOWCTBA.
Oxcua docdopa (V) u pochopHas kuciora, pu3ndeckue 1 XUMUIESCKHIE CBOMCTRA,
nostyuerue. Mcnonas3oBanue pocdaroB B kauecTBe MUHEPAIBHBIX YI0OPEHUH.

OO6mmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIECHHS.  YIUIEpOJA,  aJUIOTPOIHBIE
MOAM(PUKALMK, PACOPOCTPAaHEHUE B NPHUPOAE, (PHU3MUECKHUEe U XUMHUYECKUE
cBoiictBa. Ancopouus. KpyroBopot yriepona B npupoze. OKcuabl yriepona, ux
buznueckue W XUMHUYECKHE CBOICTBA, JCHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHE U MPUMEHEHUE. DKOJOTMYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS KIMMaTa, MHapHUKOBBIM
addexr. YronpHas Kuciaora u €€ colim, nX (PU3MUEeCKue U XMMHYECCKHUE CBOMCTBA,
noJiydieHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHbie HMCTOYHUKUA YIIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
OPOJAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — u ux
pojiM B JKHM3HM UeJoOBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOKICTBA, TOJYYCHHE H
npumeHeHue. CoenuHeHHs] KpeMHHUsT B mpupoje. OOmme mnpeacTaBieHus 00
okcuzae kpemHus (IV) u xpemuueBoi kucinore. CUIMKAThl, UX MCIOJb30BAHHUE B
ObITY, B MPOMBIIUIEHHOCTU. BaxkHelne CTpouTEIbHbIE MAaTepHallbl: KEpaMUKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobiempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BELIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
X TIPOTEKAHWs], OMBITHI, OTpakaromue (QU3NYeCKue W XUMHUUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpHAOB (TAJOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl U €€  CcOeAUHEHUSIMU  (BO3MOXXHO  HMCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3y4YEHUE XUMHUYECKHUX CBOWCTB
paz0aBiIEHHOM CEPHON KUCIOTHI, MPOBECHNE KaUeCTBEHHOW peakiny Ha cyJbdar-
WOH M HaOJIOJeHUE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COECIAUHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX ya0OpeHuH, MmoaydeHue,
coOuMpaHue, pacrno3HaBaHWE M M3YYCHHE CBOICTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHMS U (ochaT-uOH U M3yUCHHE MPU3HAKOB
UX TIPOTEKAHHUs, B3AUMOIEUCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHue Moelnen
KPUCTANIMYECKNX PEmETOK anmasza, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
poLIeCCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJlydeHHue, coOMpaHue, paclio3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAUYeCTBEHHBIX pEaKIMii Ha KapOoOHAT U
CWIMKAT-UOHBl W HW3YYE€HHE MPHU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3aj71a4 110 TeMe «BakHelme HeMeTaJuIbl 1 UX COCIUHECHUS.

MeTaqibl 4 MX coeTMHEHUS

OO6mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noyiokeHuss B llepmogmueckod cucreme xumuuyeckux snemeHtoB [ .
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTaJioB. MeTamindeckasi CBs3b U
MeTaJTMYeCKasi  KpUCTAUIMUecKas  pemérka.  DJIECKTPOXUMUYECKUN Pl
HanpspKeHuil metaiioB. dusnyeckre U XMMUYECKUE CBOMCTBAa MeTayuioB. O0uue
crocoObl mostydeHus: MeTayyioB. I[loHATHE O KOpPpPO3MM METAJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CriaBbl (CTalb, YyryH, AIOPATIOMHHUH,
OpoH32a) U X MPUMEHEHNE B OBITY U MPOMBIIILIICHHOCTH.

[Ilenounsie MeTauibl: mosioxkeHue B [leproanueckoil cucTeMe XUMHUYECKUX
anemeHTOB JI. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HAaXOXJIECHUE B NPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HATpusd W Kanusa. [IpuMeHeHue MIEeNOYHBIX METauIOB U HX
COEIMHEHUH.

[IlenouyHO3eMeNbHBIE METaJIbl MarHuii M KaJdblUMi: TIOJOXXCHUE B
[lepnognyeckor cucreme xumuudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKne 1 XMMHYECKHE CBOMCTBA MarHus
W Kaiblus. Baxnelmue coequHeHHs KalblUs (OKCUI, THUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIoMUHUN: TIOJI0)keHuE B [leproinueckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHe aTtoma, HaxOXKICHHE B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA aTlOMUHUS. AMQPOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHUIIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoi cucreme XMUMHUYECKUX 3J1€MEHTOB /1.
N. MenneneeBa, CTpOEHHE aToOMa, HAaXOXKJAE€HUE B mpupoac. Pusnyeckue Hu
XUMHUYECKUE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U conn kene3a (11) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C o0Opa3llaMd METAJIOB W CIUIAaBOB, HUX (U3NYECKUMU
CBOMCTBaMH, M3y4YEHUE PE3yJbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbIIMSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
VCCIIEIOBAaHUE CBOMCTB XECTKOM BOJBI, IIPOLECCA TOPEHHUS KEJIe3a B KUCIOPOJE
(BO3MOXKHO  HCIMOJIb30BAHUE  BHUJEOMATEpUANIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAKIM{d HAa MOHBI: MArHUs, KaJIblLHUs, ATIOMUHUSA, UHKA, JKEJie3a
(IT) u xenesa (III), mequ (1), HaGnroAeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IJJaMEHH MOHAaMU HATpWsi, Kalus W Kaiablusad (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aj1au 1o TeMe «BaxkHelue
METaJUIbI U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtea m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKAa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUUYECKUX peakiuii B ObITy. [lepBas momoip npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYXKawolleh cpeabl (MpeaenbHas I0MmyCcTUMast
KOHIIEHTpaius BeulecTs, nainee — [1/IK). Poiap Xxumuun B perieHnu 3KOJI0TMYECKUX
pooIeMm.

Xumuueckuii Ikcnepumenm:

M3yueHHE OOpasIloB MaTepUalioB (CTEKJIO, CIUIABHI METAJJIOB, MOJMMEPHBIC
MaTepuarbl).

Meosicnpedmemmuuwie céasu



Peanuzanus MexnpeaIMeTHbIX CBA3€H MpH W3yYeHHMM XMUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUMN, TaK U TOHSATUH, SIBISTFOIIUXCS CUCTEMHBIMH JIJISl OTJENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAay4HbIN (DaKkT, TUmoTesa, 3aKoH,
TEOpusl, aHajdu3, CHHTE3, KiIacCupuKalus, MepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIelb, SBICHUE, MAaPHUKOBBIN
ek, TeXHOIOTHS, MaTePUAIIBI.

dusmka: Mmartepus, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, NPOBOJHUKH,
MOJIYIIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CruiaBbl, (PU3MUECKHe BEIMYWHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoMHIIE.

buonorusi: dbotocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHHEPATIHHBIC
yA00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE MOPOJBI,
MOJIE3HbIE UCKOIAeMBbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa30oBaHUs JOCTUTAIOTCS B XOJie OOy4eHMs] XUMHUU B €IUHCTBE y4eOHOH H
BOCIUTATEJIBHOMN ESATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMA POCCUNCKUMU
COLMOKYJIbTYPHBIMU H JYXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMHU, TNPHUHSATBIMU B
oOIIleCTBE TMpaBUJIaMU W HOPMaMHU TMOBEJEHUS U CIOCOOCTBYIOT IIpoIleccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN 00yYarOIINXCA.

JIugyHOCTHBIE ~ pe3yJbTaThl  OTpakalOT  TOTOBHOCTh  OOydYarommxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMH U
pacIIUpEHUE OIbITA IECITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuOTHYECKOT0 BOCIIMTAHMS:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUYECKOMY
M HAy4YHOMY HACJICAWIO0, TOHMMAaHWs 3HAYEHUS XUMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOIr0 00IIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEpHOU HH(MOpManueit o
MIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPaA U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHUS] O COIMAIbHBIX HOPMax M TMPABUJIAX MEKIMYHOCTHBIX
OTHOILIEHUN B KOJUJIEKTHBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENLCKOW, TBOPYECKOM ¥ JAPYTMX  BHJAX
NeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJa4, BBITTOJTHEHUH XUMHYECKHUX
AKCTIIEPUMEHTOB, CO3IaHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpoliecce HTOM y4eOHOM JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHHE W TOCTYIIKM CBOMX TOBApUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BEIIECTBE M XMMHUYECKOW PEAKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH WU COCTABISIOLINE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAYyYHOW KapTHUHBI MHUpA, NMPEACTaBICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MIPUPOJHOM CPEJIO, O POJIM XMMHUHU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEIbHBIC MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUM IO
XHMHHU, HEOOXOJUMBbIC MJII OOBSICHEHHS HAOJI0OJIaeéMbIX IPOIECCOB U SBJICHUM,
MO3HABATENbHON, WH(DOPMAIMOHHOW M YHUTATENIbCKOW KYyJIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEICTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHIO M TO3HAaHMIO, JTIOO003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBAaHMIO, NPOEKTHOW M HMCCIEA0BATEIbCKON
NESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIECHHOCTH W YPOBHS OOy4YEHUS B
JTaJIbHCUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE IICHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KHU3HU, OCO3HAHHE TOCJIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS ATKOTOJsI, HAPKOTHUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBuia 0€30MacHOCTH TIpu  OOpalieHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOr0 BOCIIMTAHMSI:

MHTEpEC K MPAKTUYECKOMY H3YyUYEHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBOKEHHE K TPYyAy M pe3yibTaTaM TPYJAOBON JEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TMPUMEHEHUs NPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHJVBUAYAJIBHONU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
ycrenHon npodeccuoHanbHON EeSITENbHOCTH U Pa3BUTUSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOheCCHOHANTBHON CPEJIC;

6) 3K0J10TrN4YeCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUS, TIOHUMAaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOr0 o00pa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3rUecKoMy M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuil 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CHUTYalIUX,
YTIPOXKAIOIIHNX 30POBbIO U )KU3HHU JIFOICH;

CIIOCOOHOCTHU MPUMEHSTh 3HAHUSI, MOJy4aeMble TMPU U3YYEHUU XUMHH, JJIs
PEILICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHOU CPEOH, ISl MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00adbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTEeH WX PEIICHUs] MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTUYECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKATUBHOW U COIIMAIIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYMMBIE JIS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIC TOHATUS (3aKOH, Teopwus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEAMETax U MO3BOJIAIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IIEIIOCTHOM



HAyYHOW KapTHUHE MHpPA, U YHUBEpCAIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIIbHbIC,
KOMMYHUKATUBHBIC, PETYJISITHUBHBIC), KOTOpbIE 00€CIeurnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

IMo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS

ba3oBble jornueckue AefcTBU:

YMEHUSl HCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAaHHWHA: PACKPBIBATH CMBIC XUMHUYCCKHUX IMOHATHN (BBIACIATh UX XapaKTEpPHBIC
MPU3HAKK, yYCTAaHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TIOHATHSIMH), UCIOJIB30BATh
MOHATHS 1711 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBJICHUI, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKM XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIuH,
yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE PacCyXIACHUS (MHAYKTUBHBIC, JICTyKTUBHBIC, 110 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOIIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarnpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJICIIBHBIC TIPEICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTa), XUMudeckas (opMyna M ypaBHEHUE
XUMHUYECKON peaklui — NpU PelIeHUH YueOHO-TTO3HABATEIbHBIX 3aJlay, C YUETOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIECTBEHHBIE
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIBIIATH  OONIME  3aKOHOMEPHOCTH, IPUYMHHO-CICACTBECHHBIC CBS3H U
MPOTUBOPEYHS B M3yIACMBIX TIPOIIECCAX M SIBJICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHWA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHUS THIOTE3BI IIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUM;

MpUOOPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0IoIaTh 3a XOJOM Ipolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €ro pe3ysbTar, PopMyIUpoBaThH 00OOIIECHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIMbITA, UCCIEOBAHMS, COCTABIISITH OTYET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MTOJIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XHUMHUYECKOTO COJEpkKaHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTHUBOPEUYUBYIO U
HEJI0CTOBEPHYIO H(OPMAITHIO;



YMEHHE MPUMEHTh Pa3IU4HbIE METOAbl U 3allpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX [JIsi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, MPUOOPETEHHE OIbITa B
o0lacTi MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KyJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMANTBHYIO (pOopMy MpeAcTaBieHus nHPOpMaAIUu U
WUTIOCTPUPOBATh peIlllaeMble 3a7aud HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu popmamu rpaduKu U UX KOMOUHAIUSMU;

YMEHHE HCIOJb30BaTh M AaHANU3UPOBAaTh B TMpolecce Yy4eOHOHl u
MCCJIeIOBATEILCKON JEATENHPHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTa HA COCTOSHUE OKPYKAIOIIEH MPUPOIHOM
CpelbI.

KoMMyHHKATHBHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS:

YMEHHUsI 3aJilaBaTh BOIPOCHI (B XOJe Juajgora W (WJIh) JOUCKYCCHUHU) TIO
CymecTBy  oOCyXkmaemMol  TeMbl, (QOPMYIHpPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOJIHEHHS MPEIJIOKEHHOMN 3a/1a4H;

YMEHHSI ~ TPEACTaBIATH  TOJY4YEHHBIE  pe3ylbTaThl  MMO3HABATEIHHOU
JEeSITeIbHOCTH B YCTHBIX UM THCHMEHHBIX TEKCTax; JelaTh MPE3CHTAIUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO JKCIEepHUMEHTa (J1abopaTOPHOTO OIBITA,
71a00paTOpHOIl pabOTHI IO MCCIIETOBAHUIO CBOICTB BEIIECTB, y4€OHOIO MTPOEKTA);

yMEHUsI y4eOHOro COTpyJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W HMCCIEJOBATEIbCKOM  JEATENILHOCTH  TpPH  PEIICHUH
BO3HUKAIOMIMX TPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CcyX aeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICHCTBUH, OIpEACIICHHEe KpPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJIHEHHON PaOOThI U JPYTHE).

PeryasiTuBHbIE YHUBEpPCAJbHbIE yUeOHbIE AeiiCTBHUS:

YMEHHE CaMOCTOSITEIBHO OMPEACNATh IENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh M NMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNHHOCTD, BRIOUPATh Hanbonee d(pPpekTuBHBIC CIIOCOOBI peleHusl y9eOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIIbHO COCTaBISITh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHWM 3aJaHUM C Y4ETOM
MOJTyYEHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHON LENH, YMEHHE
UCIIOJIb30BATh M aHAIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMbI€ B YCJIOBUH 3aJJaHUM.

NMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJAbTAaTOB IO OCBOCHHIO 0053aTEIHHOTO
COJIEp’KaHMsI, YCTAaHOBJIEHHOTO JaHHOM (enepanbHON paboueil mnporpamMmoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAYYHBIC 3HAHUS, YMEHUS U CIOCOOBI



JnercTBUl, crnenuduUecKue g TPEAMETHONH o0macTh  «XHMHUS», BHJIBI
JNEATEIbHOCTH [0  MOJYYEHHID HOBOIO  3HaHMs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xonIy oOydenus B 8 kj1acce nmpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSTUHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTA4, OCHOBAaHUE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(pUKAIUS pPEeaKIui: peakuuu
COCIMHEHNUSA, PEAaKUUU PAa3JIOKEHUsA, PEaKUUU 3aMElICHUs, pPEeaKuuu
0oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKLIUH, TEIUIOBOM A(P(DEKT peakiui,
AIpO aTOMa, JJICKTPOHHBINM CIIOM aroma, aToMHas OpOUTaNlb, PAIUYC
aToMa, XMUMHYECKas CBs3b, MOJSPHAA U HEMOJSpHAs KOBAJIECHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, aHWOH, PACTBOpP, MACCOBasl JI0JS BEIIECTBA
(mpolieHTHAs! KOHIIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX NOHATHH U
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUY BEILIECTB U UX MPEBPAILICHUI;

e HCIOJB30BAaTh XHMHUYECKYIO CHUMBOJHUKY JUIsl COCTaBJICHHS (HOopMy
BELIECTB U YPABHEHUN XMMUYECKUX PEAKIIUM;

e OINpENENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKHCJEHHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHUSX,
MPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUW 10
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX MojiokeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPAaHEHMS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTaapo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuonuueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iaudaTh MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckas cucreMa xuMuyeckux saemeHtoB . W.
MenzaeneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sApa, 001iee Yuciio dJIEeKTPOHOB
Y PaclpeAesieHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B pEaKIuu
BEIIECTB, [0 TEIJIOBOMY 3(PPeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOINMHME XMUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBpAlICHUN B
Pa3IMYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrO0 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MIPUMEHSTh OCHOBHBIE OINEpPALMKM MBICIUTENBHON AEATEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTU3aluio, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — /IS U3y4YEHUS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIUM, €eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUA — HAONIOJCHHUE, W3MEpPEHHEe, MOJCIUPOBAHUE, DKCIECPUMEHT
(peasbHBINM U MBICJICHHBIN );

CJIEIOBaTh  IMPABWIAM  TMOJB30BAHUS  XHMHUYECKOM  MOCYJAOM W
nabopaTopHbIM  O00OpYJIOBaHHEM, a TakKe IMpaBWiIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHMIO
ra3oo0pa3HbIX BemecTB (BOJOpPOAA U KHCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M MPOBOJUTH  XUMHUYECKHE  HKCHEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHbBIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPpaXKkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKphIBaTh CMBICT OCHOBHBIX XHWMHYECKHX TOHSATHH: XHMHYCCKHUI
AJIEMEHT, aTOM, MOJIEKyjla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JEKTPOOTPHUIATEIHHOCTh, CTEINEHb
OKHUCJICHHS, XMMUYECKasl PeaKIus, XUMUUICCKast CBs3b, TEIIOBOH 3P (HeKT
peaknuu, MOJb, MOJSIDHBIH  00BEM,  pacTBOp,  DIICKTPOJIHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTHYECKAS JTUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMeHa, Karamu3atop, XWUMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTaHOBJIECHUE,
ajuiotTponusi, am(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJUIMYECKasi), KpUCTAJUIMYECKass peHIETKka, KOPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, MpeaeabHO JOMyCTHUMas
koHueHtpamusa [1/IK BemecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MIPUMEHSITH 3TU TOHSATHUS MPU ONUCAHUH BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJIEHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJacCy COEOUWHEHUH 1o ¢opmysiaaMm, BHJI XUMHUYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAS, METaJUIMYeCcKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (QopMyiie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PELIETKHA KOHKPETHOTO BELIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH U XapaKTepU30BaTh
tabmmunyio Gopmy [lepuoamueckoil CUCTEMbl XMMHYECKUX DSJIEMEHTOB:
pasznuyaTh MOHATUS «rjaBHasg noarpynmna (A-rpynma)» U «mobodyHas
noarpynmna (b-rpynma)», manbsle u OOJbIIME TEPUOILI, COOTHOCHTH
0003HAaYeHUs, KOTOpbIE HMEIOTCA B NEPHUOJUYECKON Taldiauue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, oOIIee 4YUCIO DJICKTPOHOB H
pacmpeneseHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHECHHH CBOWCTB 3JIEMEHTOB M MX COCIUHCHUU B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKUCICHUs
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMMKE W CHeNu(PUIECKue XUMHUYECCKUE
CBOMCTBa MPOCTBIX M CIOXHBIX BEIIECTB, IOJITBEPKIas OMNHUCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIUK;

COCTaBJSITb YPABHEHUSI BJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKIIU HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUH
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKInii;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TPOTEKAHUS XWMUYECKHX TMPEBPAlICHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO  MAacChI
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMeHTa 1o (dopMmyIe
COEIIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKON PEAKITHH;

coONroaTh  MpaBWJIa  TOJIb30BAaHUSA  XUMHYECKOH  TOCYIOH |
7a0opaTOpHBIM  O0OPYJIOBaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TOJYYECHUIO H COOUPAHHIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa U YTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIHMH,  IOATBEPKIAMOIMINEC  KAYCCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMU-,
noau-, KapOoHat-, ¢ocdar-, CUIMKaT-, Ccyiab(har-, THAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HEOPTAaHUYECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIMH MBICTUTCIBHON JIEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHUE, OOOOIIEHUE, CHUCTEeMAaTU3allui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIi M3Y4YEHUS CBOWCTB BEIIECTB H
XUMHUYECKUX PEaKIUi, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE IOHATHUS

1.1

1.2

HaunmenoBaHue pa3xeiioB u

TEM IMMPOrpaMMbl

Xumus — BaykHas 00J1acTb

C€CTCCTBO3HAHHUA U

IIPaAKTUYECKON JEeATEIbHOCTH

YCJIOBECKa

BemectBa u xumnueckue
peaxiuu

Uroro no pazgeny

KoaunuyecTBO 4acoB

Bcero

15

20

KoHnTpoibHbIe
padoThbI

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

2.1

2.2

23

24

Boznyx. Kucnopoa. [Tonsitue

00 okcumax

Bonopoa. [Tonsitue o kucnorax

" COJIIX

Bona. PactBopsl. [Tonsitue 06

OCHOBAaHHUAX

OCHOBHEIE KJIaCCHI

HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

Hroro no paszneny

6

11

30

IIpakTHyeckue
padoTbI

JuekTpoHHbIe (MU pOBbLIEL)
o0pa3oBaTe/ibHbIE PeCYpPChI

bu6nuoreka [JOK
https://m.edsoo.ru/7141837¢

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢

bub6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7141837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN


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

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cuctema

31 XUMHYECKHUX d1eMeHToB /1. H.
Mengeneesa. Ctpoenue aroma
Xumudeckas CBs3b.

3.2 OKHUCIUTEIHHO-

BOCCTAHOBUTCIIBHBIC pCaKIINN

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢



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

9 KITACC

Ne i/

Paznea 1.

1.1

1.2

1.3

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

BemecTBO 1 XUMHYECKHE peaKkuuu

[ToBTOpeHue u yriayOieHue 3HaHUI
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuuii

3J'ICKTpOJ'II/ITI/I‘-ICCKa$I Jucconuanus.
XHUMHUYECKHE pCaKknuu B paCTBOpax

Uroro no pazgeny

Pazgea 2.

2.1

2.2

23

24

HeMeranasl M MX cOeTUHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX
sneMeHToB VIIA-rpynmsl. ["anorenst
OO0m1as XxapakTepuCTUKa XUMHUECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé€
COEIMHEHUS

OO011as XapakTepUCTHKA XUMHUYECKUX

sneMeHTOB VA-rpynisl. A30T, pochop 1 ux

COCAUHCHUA

OO011as XapakTepUCTHKA XUMHUYECKUX
aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHUU U UX COCTUHEHUS

Uroro no pazgeny

KoanuyecTBO 4acoB

K
Beero OHTPOJIbHBIE
padoThI
5 1
4
8 1
17
4
6
7
8 1
25

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunoreka [JOK
https://m.edsoo.ru/7f41a636

bubmorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO0mme cBOMCTBA METAIIIOB

3.2 Baxueiine MeTaibl U UX COSTUHEHUS

Uroro no pazgeny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

4.1 BeniecTBa 1 MmaTepuaibl B )KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmorexa [JOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Tema ypoka

[Ipenmet xumun. Ponp XuMuu B 5KU3HU
geJioBeka. Teja u BemecTna

IlonsTue o METOAaX IIO3HAaHUA B XUMHHU

IIpaktuyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOPUU U IPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
00opyTI0BaHUEM)

Yucrtsle BemecTBa U cmMecu. CriocoOsl
paszeneHus cMeceu

[IpakTuueckas pabora Ne 2
«Paznenenue cmecelt (Ha mpuMepe
OUYMCTKHU TTOBAPEHHOM COMM)»

ATOMBI U MOJIEKYJIBI

XUMHUYECKUE AIIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKHX 3JIEMEHTOB

HpOCTBIe " CJIOXKHBIC BEUICCTBA

ATOMHO-MOJIEKYJISIPHOE YUCHHE

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposeie
oOpa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d2be8

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
Xumuueckas opmyia. BareHTHOCTH
ATOMOB XUMHMUYECKHUX 3JIEMEHTOB

OTHOCUTEIbHAA aTOMHAs Macca.
OTHOCHUTENbHAS MOJICKYJISIpHAs Macca

MaccoBas A0JIs1 XUMHYECKOI0
9JICMCHTA B COCIMHCHNHA

KomnuectBo BemecTsa. Moib.
MounstpHas macca

dusnueckye U XUMUYECKUE SIBICHUS.
XuMu4ecKas peakuus

[Ipu3Haku u ycnoBus NpoOTEKaHUs
XUMHYECKHUX PEAKIUi

3aKOH COXpaHEeHHsI MacChl BEIIECTB.
XUMUYECKUE YpaBHEHHS

BrrurcieHust KoJIm4ecTBa, MacChl
BEIECTBA [0 YPAaBHEHUSIM XUMHUYICCKUX
peakuuii

Krnaccudukanus XuMHUECKUX peaKIni
(coenuHeHus, pa3noXeHus,
3aMenieHus, OOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIoneaucT. O6o0IIeHne 1
cHUcTeMaTh3aluvs 3HaHUI

KontpomnsHas padora Nel mo reme
«BemiecTBa U XUMUYECKUE PEAKITUI»
Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucimopom — 3ieMeHT u

bubmnoreka LJOK
https://m.edsoo.ru/ff0d2eae

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d323¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5230

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d37fa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [{OK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npoctoe BemecTBo. O30H

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHUCJIOpoJia (peaKuy OKUCTICHUS,
ropenue). [lorstue 00 oxcumax

CriocoOblI oryueHust KUCI0poa B
71a00paTOpPUU U MIPOMBILLIEHHOCTH.
[IpumeHeHue kucnopoaa

TennoBoii 3 PexT XuMuIecKoi
peakuuu, MOHSATHE O
TEPMOXHUMHUYECKOM YpaBHEHUH, SK30- U
SHAOTEPMHUUYECKUX PEAKIIUIX

TommuBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3/1yXa, CIOCOObI €ro
MIPEeIOTBPAILICHHS

[IpakTuueckas padora Ne 3 o Teme
«Ilonyyenue u coOupanue KHUCI0poaa,
W3Yy4YEeHHE €ro CBOMCTBY

Bonxopon — anemMeHT u mpocToe
BelecTBO. Haxoxnenue B npupoze
Ouznyeckue 1 XUMHUIECKHE CBONCTBA
Bogopoja. [Ipumenenue Bogopona

ITonsaTHE 0 KUCIOTAX U COJISIX

CriocoObl osryueHus BOA0poia B
naboparopuu

[IpakTudeckast padbora Ne 4 o Teme

«Ilonyuyenue u coOupanue BOAOPO/a,
HU3yYEHHUE €r0 CBONCTBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

Momnsipablii 00bEM ra3oB. 3aKOH
ABorazpo

Brruncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIH 00BEMY

Brruucienus 006EMOB ra3oB o
YPaBHEHUIO PEAKLIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUN T'a30B

du3znyecknue U XMMUUYECKHUE CBOMCTBA
BOJbI

CocraB ocauoBanuii. [lousatue 00
WHIUKATOpax

Bopna xak pactBoputens. HacblleHHbIE
U HEHACBIIICHHBIE pacTBOPLI. MaccoBas
JI0JIS1 BEIIECTBA B PacCTBOPE

[IpakTuyeckas padora Ne 5 o Teme
«IIpuroToBiieHre pacTBOPOB C
ONpEeIEIEHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BELIECTBA»
KontponbHas padota Ne2 o teme
«Kucnopoa. Bonopon. Boga»
Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

[TonydyeHue u XuMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

bu6morexa [JOK
https://m.edsoo.ru/ff0d542¢

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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45

46

47

48

49

50

51

52

53

[TonydyeHnue u XuMHYECKHE CBOMCTBA
OCHOBaHMI

Kucnorsl: cocras, knaccudukanus,
HOMEHKJIaTypa

[Tony4yeHre U XUMHUYECKUE CBOWCTBA
KHCIIOT

Conu (cpennue): HOMEHKIATypa,
CHOCOObI MOJTYYEHUS, XUMHUYECKHE
CBOMCTBA

[IpakTuueckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAJIbHBIX 33/a4 10 TeEME
«OCHOBHBIE KJIaCCHl HEOPTaHMUYECKHUX
COCTUHEHUIN»

I'enernueckas cBsA3b MEXKIY KilaccaMu
HEOPraHWYECKUX COCTMHEHUN

OO000I11IEHNE U CUCTEMATHU3allNs 3HAHUH

KontponsHas padota Ne3 o reme
"OCHOBHBIE KJIACChl HEOPTAHUYECKUX
coeqruHeHnn"

[lepBble MOMBITKY KJIACCHU(PHUKAIIN
XMUMUYECKHX 37eMeHTOB. [loHsTHE O
TpyMIax CXOAHBIX JIEMEHTOB

[Iepuonnueckuii 3aKOH U
[lepuoanueckast cucteMa XMMUYECKUX
anemeHnToB /I. 1. Menaeneesa

[lepronpl, rpymnmbl, TOATPYIIIBL

bu6morexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmnoreka LJOK
https://m.edsoo.ru/00ad9474

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9b7c¢c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50

bub6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bub6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00adas52¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00adas52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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57

58

59

60

61

62

63

64

Ctpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 31eKTPOHHBIX 000JI0YEeK
aTOMOB 3JIeMeHTOB [lepunonnueckoi
cuctemsl J[. 1. Menneneesa
XapakTepuCcTUKa XMMUUECKOT O
3JIEMEHTA IO €0 MOJIOKEHUIO B
ITepnonnueckoii cucreme /1. Y.
Menneneena

3nauenue [lepuonnyeckoro 3akoHa Juist
pa3BuTUA HAayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIN, MIE1aror U
IpaX<1aHuH

PesepBHelit ypok. O6001eHHE U
cucTeMaTH3alus 3HaHUH /
Bcepoccuiickas mpoBepouHas padbota
KontponbHas padota Ne4 o reme
«CtpoeHne atoMa. XMMHUYECKas CBA3b
/ Beepoccuiickas mpoBepoyHas paboTa

DNeKTPOOTPULIATEIbHOCTh AaTOMOB
XUMHUYECKHX 3JIEMEHTOB

HNonnasg xumMudeckas CBI3b

KoBanenTHas MoJisipHad XUMHUUYCCKasd
CBA3b

KoBanenTHas HCIIOJIsIpHAd XUMHUYCCKast
CBA3b

CreneHb OKUCICHUA

bu6morexa [JOK
https://m.edsoo.ru/00ada342

bu6mmorexa [JOK
https://m.edsoo.ru/00ada6bbc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00adb486

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [JOK
https://m.edsoo.ru/00adac34

bub6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bubmuoreka [{OK
https://m.edsoo.ru/00adaab8g

bu6mmoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

OXHUCIIUTEIIFHO-BOCCTAHOBUTEIIBHEIC

65
peakiu

66 OKHUCIIUTEIN U BOCCTAHOBUTEIN
Peseprubiil ypok. O60011eHIE 1

67 CUCTEMATHU3AIN 3HAHUH 110 TEME
«CTtpoeHne aToMa. XUMHUYECKAs CBA3hY

68 PesepBHelil ypok. O600IcHHE U

cUCTeMaTHu3alusd 3HaHUKI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

https://m.edsoo.ru/00adae28

bub6anoreka IIOK
https://m.edsoo.ru/00adb076

bu6mmorexa [JOK
https://m.edsoo.ru/00adb076

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KITACC

Ne
n/n

KoanuecTBO 4acoB

Tema ypoka KoHnTpoibHbIe
Bcero
padoThI

IlepnonruecKkuit 3aK0H.
Ilepnonnueckas cucrema

XHMUYECKUX d1eMeHToB /1. 1. !
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUU

CBOICTB XUMHUYECKUX IEMEHTOB 1
MEPBBIX TPEX MEPUOIOB

Knaccugukarus 1 HOMEHKIaTypa |
HEOPraHUYECKUX BEILECTB

Bunnl XuMHU4YeCKOU CBSI3H U TUIIEI |
KPUCTAJUIMYECKUX PELIETOK

Konrponsnas padora Nel no teme
«IloBTOpEHUE U yriyOnaeHue 3HaHUM 1 1

OCHOBHBIX pa3JIeNIoB Kypca 8 Kiaccay

Knaccugukarus Xummuueckux
peakuyii o pa3IndHbIM IIPU3HAKAM

[ToHsITHE O CKOPOCTH XMMUYECKOM

peakuuu. [IoHsITHE O TOMOTE€HHBIX U 1
reTePOTreHHBIX PEaKIMIX

HOHS[TI/IG 0 XUMHYCCKOM paBHOBeCI/H/I.
@akTopsl, BIUAIOIIHAE HA CKOPOCTh 1
XUMUYECKOU PEaKINH U TTOJI0KEHUE

IIpakTHYeckue
padoTsbI

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edso00.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bub6mmorexa [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

bu6mmorexa [JOK
https://m.edsoo.ru/00adbe9a

bub6mmorexa [JOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOI'0 paBHOBECCHUSA

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC
peakiuu
Teopust 37EKTPOIUTUYECKOMN

JAuCConHralu. CunbHBIC U clIa0bie
SJICKTPOJINUTBI

HonHbIe ypaBHEHUS peaKLUil

XUMHUYECKHUE CBOMCTBA KUCIIOT U
OCHOBaHUU B CBETE MPEACTaBICHUIN
00 AIIEKTPOIIUTUIECKOM TUCCOLIUAIIUU

XMUMHUYECKUE CBOMCTBA COJIEU B CBETE
npeACTaBICHUN 00
ANEKTPOIUTHIECKON JUCCOIHAITIT

[TonsiTne o runmponuse conen

O00011eHNEe U CUCTEMATU3AINS
3HAaHUHI

ITpaxTrueckas padora Ne 1.
«Pemenne sKcriepIMEHTAIBHBIX
3a7au»

Konrponsnas padora Ne2 o reme
«DNEKTPONUTHYECKAS TUCCOLIUALTHSL.
XUMHYECKUE PEAKIIMU B pACTBOPAX»

OO011as XxapakTepUCTHKA raJlor€HOB.
XUMHUYECKUE CBOWCTBA HA IIPUMEPE
xJjiopa

XnopoBogopoa. ComnsiHast KUCIIOTa,

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bubmnoreka LJOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [JOK
https://m.edsoo.ru/00add8b2

bub6mmorexa [JOK
https://m.edsoo.ru/00add9d4

bu6mmorexa [JOK
https://m.edsoo.ru/00addd12

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bubmuoreka [{OK
https://m.edsoo.ru/00addec0

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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21
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23

24

25

26

27

28

XUMUYECKHE CBOMCTBA, MOJTyUYCHHUE,
MIpUMEHEHUE

ITpakTrueckas padora Ne 2 1o teme
«ITonmyyeHne COMAHON KUCITOTHI,
U3y4yeHUe € CBOMCTB»

Brruncnenus no ypaBHEHUSIM
XUMHYECKHUX PEaKIIHiA, €CJIU OJIUH U3
peareHToB J1aH B U30BITKE

OO011as XapakTepUCTHKA 3JIEMEHTOB
VIA-rpynmst

A0oTpOTTHBIE MOU(UKAIINN CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHEHUN
B MpUpOJIe. XUMUYECKHE CBOMCTBA
cephl

CepoBoziopoj1, CTpOEHHUE,
bU3UYEeCKre U XUMUYECKHE CBOMCTBA
Oxkcuabl cepbl. CepHas KUCIIOTA,
¢du3nUecKre U XMMHUYECKUE CBOMCTBA,
MpUMEHEHUE

XHUMHUYECKUE PEAKLINH, JEXKAIINUE B
OCHOBE ITPOMBILIEHHOTO CII0co0a
MOJIyYEHUsI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsI3HEHUE
OKPYXAaIOIIEH Cpeabl COCTUHEHUSIMU
cepsl

Brrunciienne MaccoBoil 1011 BbIXOAa
MPOJIYKTA PEaKIIHU

061_]_[8.5[ XapaKTCPUCTHKA 3JICMCHTOB

https://m.edsoo.ru/00ade104

bu6mmorexa [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bubmuoreka [{OK
https://m.edsoo.ru/00adec8a

bubmuoreka [{OK
https://m.edsoo.ru/00adec8a

bubmuoreka [{OK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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31

32

33

34

35

36

VA-rpynmsl. A30T, pacipoCTpaHeHUE
B IIpupojie, Gpuznyeckue u
XUMUYECKHUE CBOWCTBA

AMMHak, ero ¢puznyeckue u
XUMHUYECKHE CBOMCTBA, OIyYEHHUE U
IpUMEHEHHE

ITpakTnueckas padora Ne 3 1o teme
«[lomyuenne aMmmmuaka, u3yueHHe ero
CBOMCTB»

A3oTHas KuCoTa, € pusnueckue u
XMMHUYECKHE CBOICTBA

Hcnonbs3oBaHne HUTPATOB U COJNIEN
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX
ynoopeHuit. XuMnieckoe
3arpsi3HEHUE OKPY KAIOIIEH cpebl
COCIMHEHUSIMU a30Ta

docdop. Oxcun pochopa (V) u
dbochopHas kuciaota, pu3nIecKue u
XUMHYECKHUE CBOICTBA, MOIyYCHHE

Hcnons3oBanue ¢pocdaTos B
Ka4yecTBE MUHEPAIIbHBIX y100pEHUH.
3arps3HeHue NPUPOIHON Cpebl
docharamu

Yraepon, pacnpocTpaHEeHHUE B
npupoze, Gu3n4ecKue 1 XMMUUYECKHUE
CBOICTBA

Oxkcupel yraeposaa, ux Gu3ndeckue u
XUMHUYECKHE CBOUCTBA.

https://m.edsoo.ru/00adeea6

bu6mmorexa [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6morexa [JOK
https://m.edsoo.ru/00adfc20

bu6morexa [JOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [{OK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

VroibHas KHCI0Ta U €€ COIn

[TpakTnueckas pabora Ne 4 o teme
"[losrydeHure yrieKucioro rasa.
KayecTBeHHas peakiys Ha KapOOHaT-

n

HOH

[TepBoHaYaIbHBIE MTOHATHUS 00
OpraHWYECKHUX BEIECTBAX KAK O
COEIMHEHUSAX yIiIepoaa

Kpemuuii u ero coeguHeHust

[TpakTnueckas padborta Ne 5. Pemenue
SKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
«Baxneine HeMeTaIbl U HX
COEIMHEHU

Konrponsnas padora Ne3 o teme
«BaxHelIne HeMeTaliIbl U UX
COETMHEHUS

OO01mas XxapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.
Meranueckas CBs3b U
MeTaJuTHuecKasi KpucTauimueckas
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB

XUMHUYECKHE CBOMCTBA METAJIJIOB.
DIEKTPOXUMUYECKUN PSIJT
HaIpsHKEHUN METaJUIOB

bu6mmorexa [JOK
https://m.edsoo.ru/00ae006¢

bu6mmorexa [JOK
https://m.edsoo.ru/00ae027¢

bubmmorexa [JOK
https://m.edsoo.ru/00ae054¢

bu6mmorexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmorexa [JOK
https://m.edso0.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ac0el 8

bubmuoreka [JOK
https://m.edsoo.ru/00ael103e

bub6mmorexa [JOK
https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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OO0mue crnocoObI MOTyYEHUs
MetauioB. CiutaBel. BerauciieHus mo
YPaBHEHUSM XUMHYECKHUX PEaKIIHiA,
€CJIM OJJUH U3 PEareHTOB COACPIKUT
npuMecHu

IlonsTue o KOppO31Uu METAJIJIOB

[IlenouyHble METAIIIBI

OKCI/II[LI U THAPOKCUIBI HATPHUA U
Kajaus

[llenoyHo3eMeNbHBIC METAJIIBI —
KaJIbIIMA 1 Mardui

Baxxneimme coeTMHEHNS KaJIbITUI

O000111eHNEe U CUCTEMATU3ALMS
3HAaHUHI

JKEcTKoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUs

[TpakTrueckas paborta Ne 6 o Teme
"YKEcTKOCTh BOABI 1 METOILI €6
ycTpaHeHus"

AJTTOMUHUN

AMpoTtepHbIe CBOICTBA OKCHJIA U
THIPOKCUA

Kenezo

bub6aunoreka IIOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1278

but6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ac1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aeclae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aeclc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [JOK
https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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Oxcuibl, THIPOKCUIBI M COITH JKeJle3a
(IT) m xxene3a (III)

O000111eHUE U CUCTEMATU3ALMS
3HAHUU

[TpakTuueckas padora Ne 7. Pemienue
AKCIEPUMEHTAJIbHBIX 3a/1a4 I10 TEME
«Baxunenmue MeTauibl 1 UX
COEJIMHEHUS»

Brluucienust no ypaBHeHUSIM
XUMUYECKUX PEAKIUHI, €CIIH OAUH U3
pEeareHToB J1aH B U30BITKE UITU
COAEPKUT IpUMecH. Beruncnenus
MAacCOBOM J0JIM BBIXOJa MPOIYKTa
peakmumn

O06o011eHre U cUCTeMAaTH3aINs
3HAHUM

KoHnTtponbhas padota Ne4 o Teme
«Baxnenme MeTajibl U UX
COCTMHEHUS

BemectBa u Mmarepuransl B
MOBCETHEBHOM JKU3HH YeIOBEKa
XUMHUYECKOE 3arpsiI3HEHNE
OKPYXaIOIIEH Cpebl

Ponb xumuu B perieHuu
HKOJIOTMYECKUX MPOoOIeM
PeseprHbIil ypok. O6001meHIE 1
CUCTEMAaTH3allus 3HaHUH

PesepBHbIii ypok. O600ImIeHNE 1

bu6morexa [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ac1750

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3150

bubmuoreka [{OK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edso0.ru/00ae4270

bu6morexa [JOK
https://m.edsoo.ru/00ae0d0a

bub6mmorexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTH3aIusA 3HaHWI https://m.edsoo.ru/00adb33c

68 PezepsHslii ypok. O6001enue u | bubnuorexa LIOK
cUcTeMaTHu3alus 3HaHu https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 .

I[TPOTPAMME


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KVIACC

Kox
NpoBepsieMoro
pe3yJibTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs

ITo Teme: «llepBoHayanbHbIE XUMHUYECKHE TOHATUSD)

pPacKpbiBaTh CMBICI OCHOBHBIX XMMHUYECKMX [OHSITHH: aToM,
MOJIEKYJIa, XUMHUYECKUI DIIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEUIECTBO, CMECh (OJHOpPOJHAas W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHasi M MOJIEKyJSIpHas Macca, KOJINYECTBO
BEIIECTBa, MOJb, MOJISIpPHAs Macca, MaccoBas J0Ji1 XHMHYECKOTrO
9JIEMEHTAa B COCIUHEHUHU, MOJISIPHBIM O0BEM, XMMHYECKas peaklus,
KiaccupuKaluysg — peakiuil:  peakuud — COCJUHEHMs,  peaKUuu
pa3JIOKEHUs,, PEAaKUMU 3aMELICHMs, peakuuu oOMeHa, »3K30- U
SHIOTEPMUUYECKHE PEAKIMH, TEIUIOBOM 3(P¢EeKT peakiuu, pacTBOp,
MaccoBasi 10JIs BellecTBa (IPOLEHTHAs! KOHLIEHTPAIHsI) B pacTBOpE
WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHATUH H
HIPUMEHATDH ITH MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALLIEHUN
UCTIONIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JJISI COCTaBICHUS (OpMYI
BEIIECTB U YPaBHEHUN XUMUYECKUX peaKlnuit

pacKpbiBaTh  CMBICT  3aKOHOB  COXPaHEHHUS MAacChl  BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO Yy4Y€HHs, 3aKoHa
ABorazipo

ONpeAeNiATh BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COEIMHEHUSX

KiIaccu(UIUpoOBaTh XUMHYECKHE peakiuu (M0 YHUCIy M COCTaBy
y4acTBYIOUIMX B PEAKIMH BEIIECTB, MO TEINIOBOMY 3D (DEKTY)
BBIUNCIISTH OTHOCHUTEIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

3.1

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIeMEHTa Mo (opmyiie

COCIUHECHHUS,
BBIYUCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOpE

NPUMEHATh €CTECTBEHHOHAYYHbIE METObl MMO3HAHUS — HaOI0aeHHeE,
W3MEpPEHHE,  MOJCIUPOBAHUE,  OKCHEPUMEHT  (peayIbHBIA |

MBICIICHHBI )
[To Teme: «BaxHeiiue npecTaBUTETN HEOPTAHUIECKUX BELIECTBY

pacKpbiBaTb CMBICII OCHOBHBIX XHMHYECKHUX TOHSTHM: OKCH I,

KHCJ10Ta, OCHOBAaHUC, COJIb

ONpEAEATh IMPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY KIlaccy

coenuHeHui no popmyiiam
KJIACCH(PUITUPOBATh HEOPTAHMYECKUE BEIIECTBA

XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XMMHUYECKHE CBOICTBa
BEUIECTB Pa3jIMYHBbIX KJACCOB, NMOATBEPXKJasi ONHCAHUE NPUMEPAMHU

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKIINI

IIPOrHO3UPOBATH CBOMCTBaA BC€IIECCTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBd, BO3MOXHOCTU IIPOTCKAHUA XHUMHUUYCCKHUX

HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBHUAX

CIENOBaTh MpAaBUJIAM IOJb30BAHHS XUMHUYECKOM TIOCYAOM U
7a00paTOPHBIM 00OPY/IOBAaHMEM, a TaK)Ke IpaBHUJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMU TIO BBINOJTHEHHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB TIO TOJYYEHUIO U COOMpaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOAA), HMPUTOTOBICHUIO
pacTBOpPOB C OMNPEACIIEHHON MacCcoBOWM JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PAcCTBOPOB IIEJIOYEH M KHUCJIOT C TOMOIIBIO
UHIUKATOPOB (JIakMycC, (heHOIPTaTCHH, METUIOPAHXK U APYTHE)
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKinu

I[TIo Teme: «llepuommueckuit 3akoH u Ilepuognueckas cucrema
xumuueckux ssemeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN»
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATUN: A]IpO aTroMma,
JJICKTPOHHBIA CIIOM aroma, aToMHas OpOWTalb, paauyCc aroma,

XUMHYCCKasA CBA3b, IMOJIIpHAd W HCIIOJIIpHAd KOBAJICHTHAA CBA3b,



3.2

33

34

3.5

3.6

3.7

9 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

1.1

OJICKTPOOTPULIATCIIBHOCTG, HWOHHAasA CBA3b, HOH, KAaTHOH, 4HHOH,

CTCIICHb OKHCJICHHUA
KHaCCH(bHHHpOBaTL XUMHNYCCKHUEC DJICMCHTHI

OIUCHIBATh M XapakTepu3oBaTh Tabnmunyro (opmy [lepmoandeckoii
CHCTEMBI XMMHYECKHX DJIEMEHTOB: pa3jiMyaTh MOHATHUS «TJIaBHAsS
noarpynmna (Arpynma)» u  «mobounas mnoxarpymnna (brpymnma)y,

«MaJibIe» M «OOJIBIIHE) NeprUoabI

packpeiBaTh cMmbich llepumoamueckoro 3akona J[.M. MeHnneneena:
JIEMOHCTPHUPOBATh MOHUMAHKUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKUX OJJIEMEHTOB OT WX NoJIokKeHus B Ilepuoanueckoit

CHCTEMCE

COOTHOCUTh  0003Hau€HUs, KOTOpble HUMEKTCS B  Tabnuue
«llepuoguyeckass  cucreMa  XUMUYECKHX  diaeMeHTtoB I
MeHnieneeBa» € 4HMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB M 3aps sjapa, oOliee Yucio

OJICKTPOHOB U PACHPCACICHUEC UX 110 3JICKTPOHHBIM CJ'IO?IM)

OIIPECACIIATD CTCIICHb OKHCJIICHHA OJICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OIIPCACIIAATE BUI XUMHUYECKOM CBS3U (KOBaHeHTHaH u I/IOHHaﬂ) B

HCOPraHNM4YCCKUX COCANHCHUAX

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOM
oﬁpasoBaTe.m)Hoﬁ nmporpamMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

IIo Teme: «BellecTBO U XUMHYECKas peaknus»

PacCKpbIBaTh CMBICI OCHOBHBIX XHMMYECKUX IIOHATUH: pacTBOp,
3JIEKTPOJIUTBI, HEAIEKTPOJUTHI, JJIEKTPOIUTHYECKAs AUCCOLMALINS,
peakuuy MOHHOro OOMEHa, KaTalu3aTop, XMMHYECKOE DPaBHOBECHE,
oOpaTtumMble " HeoOpaTUMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKUCIIHUTEIb,
BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAaHOBIEHHUE, aJUIOTPOIHMS,
aM(pOTepHOCTh, = XHMHUYECKas CBA3b  (KOB&JIEGHTHas, HWOHHaf,

MeTaHHI/I‘-IeCKaSI), KpUCTaIJINYCCKaA peméTKa, CIIaBbI, CKOPOCTH



1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

3.2

XUMHYECKON peaKIuu

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATUUA H

IIPUMCHSTD OTH IIOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH.[eHI/Iﬁ

COCTaBJIATh YPABHEHUS SJICKTPOJIUTHUECKOW IUCCOLMALUN KHCIIOT,
LIEJI0Yed M COJIEH, IMOJHBIE M COKPAIIEHHBIE YPAaBHEHMS pEaKIMi

HOHHOro oOMeHa

pPacCKpbIBaTh CYHIHOCTb OKHUCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ

MOCPEICTBOM COCTABJICHUS JIEKTPOHHOIO OanaHca ITUX peaKLuii
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON pEaKLUU

Ilo Temam: «Hemetamnbpl M HX COEOUHEHHUS» U «MeTawibl U HX

COCOAUHCHUA»

XapaKTepU30BaTh (OMUCKHIBATH) O0IIME U CTIEU(PUICCKUE XUMUUECKIE
CBOMCTBAa NPOCTBIX U CIIOXHBIX BELIECTB, MOJTBEpXkAasi ONHUCAHUE
puMepaMu MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHUYCCKUX pCaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaKquI, MNOATBCPIKAAOIUX CYHICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCXKIY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMHA,
BO3MOXHOCTU MPOTCKAHUSA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

CIENOBaTh MpAaBUJIAM IOJb30BAHHS XUMHUYECKOM TOCYAOM U
71a00paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIICCTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBITOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMNBITOB IO TMONYYEHHIO U COOMPAHMIO
ra3o00pa3HbIX BEIECTB (aAMMHAaKa U YTIIEKHUCIIOro ra3a)

NPOBOJNUTh PEAKIUW, TOJTBEPKIAIONINE KAaYeCTBCHHBIH COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM IMYTEM XJIOPHI-,
Opomua, woawna, KapOonar, ¢ocdar, cwimkar, cyibdar,
TUAPOKCUANOHBI, KATHOHBI aMMOHHSA, MOHBI H3yYEHHBIX METaJIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAaHHMUECKHUX BEIICCTB

ITo Teme: «XuMHS 1 OKpYIKaroIIas cpeaa

pacKkpbpIBaThb CMBICI OCHOBHBIX xuMmuueckux mnonatuid: [IJK

BCIICCTBA, KOPPO3HA METAJIJIIOB

IMPUMCHATH OCHOBHBIC OIICpalunu MBICITUTEIbHOM JACATCIIBHOCTH —



aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHCTEeMAaTH3aIUIO,
BBIABIICHUC HpI/I‘-II/IHHO-CJIeI[CTBCHHBIX CBH3€I>’I — JId I/I?)y‘-IeHI/I}I
CBOKMCTB BEIIECTB M XHUMHYECKHX PEaKIMi;, eCTCCTBCHHOHAYYHBIC
METOAbI IIO3HAHUA — HaGJIIOI[CHI/Ie, I/IBMepeHI/Ie, MO,Z[GJII/IpOBaHI/Ie,

AKCTICPUMEHT (peabHBIA U MBICTICHHBIN )



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KUIACC

Kox
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

HepBOHa‘-IaJIBHLIC XUMHWYCCKUC ITOHATUA

[Ipeamer xumuu. Ponb XUMUM B KM3HU 4elOBeKa. XUMHS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

ITonsTre 0 MeToax MO3HAHUA B XMMUM. UKHCTHIE BEIIECTBA B CMECH. CnocoObl

pas3aeneHus cMecen

ATOMBI WH MOJICKYIJIBI. Xumuueckne daeMeHThl. CHMBOJIBI  XMMHYECKHUX

JJICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA. ATOMHO-MOJ’IeKy.]'IHpHOC YUCHUC

Xumuaeckas (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTtaBa BCIICCTB. OrtHocuTenbHAS aTOMHasd macca.
OTHOCHUTENLHAA MOJICKYJISIpHas Macca. MaccoBas J0JIA XUHMHUYCCKOI'o 3JIEMCHTA

B COCAMHCHUU

KosmmuectBo BemectBa. Moiib. MossipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo ¢opmynam

XUMHYECKUX COEIUHEHUN

dusnueckue U XUMHUYECKUE sABJICHHUS. XUMUYECKas peakuus U e€ INPU3HAKU.
3aKOH COXpaHEHHUs MaccChl BellecTB. XuMuueckue ypaBHenus. Knaccudukanus

XUMHUYCCKHUX peaKI_II/Iﬁ (COCI[I/IHCHI/UI, Ppa3jIoKCHUA, 3aMCIUICHUS, O6MeHa)

XUMHUUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY10i, ¢ MpaBUIaMU
paboTel B JabopaTopur W TpuéMamMu OOpalieHus C J1abopaTOPHBIM
00Opy/IOBaHHEM, H3y4YE€HHE U OIHUCaHHe (UIUUYECKUX CBOMCTB 00Opa3LoB
HEOpPraHMYECKUX BeHIecTB, HaOmroneHue Qu3mueckux (TUIaBICHHE BOCKa,
TasHHUE JIbJla, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE W KOHACHCAIUs BOAbI) U
XUMHYECKHX (TOpeHHe CBeud, [MpOKaJMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICHICTBUE MeJla C KHCIOTOW) SIBJICHHUH, HaONIONEHHWE M ONHCAHUE
NPU3HAKOB TPOTEKAHWS XHMHYECKHX peakuuid (pasjoXkeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTHI C XJOpHIOM Oapusi, pa3iokKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJIEHCTBUE Kelle3a C PacTBOPOM

conmu menu(Il), m3ydenue cnocoOoB pazaeneHus: cMeceit (C MOMOIIBI0 MarHuTa,



2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

(buIbTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeIACHUE
OYNUCTKHN HOBapCHHOI\/'I coJju, HaGJIIOIICHI/Ie " OIIMCAaHUC PE3YJIbTATOB ITPOBCACHUA
OTbITa, WUTIOCTPUPYIOMIETO 3aKOH COXPaHEHHS MAacChl, CO3JaHHE MOJelei

MOJIEKYI (I1apOCTEPIKHEBBIX )
Baxxueiinme npeacTaBuTeNn HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razos. CocraB Bozayxa. Kucmopony — aneMeHT M mpoctoe
BeulecTBo. HaxoxneHue kuciopona B mpupoje, (PpU3MUECKHE U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciaopoga. CrocoOb
MOJIyYEHHUs1 KHUCJIOpoJa B J1abopaToOpuu U NIPOMBILUIEHHOCTH. Kpyrosopot

KHCJIOpOJa B ITpUPOJL. O30H — AJJIOTPOITHAA MOI[I/I(I)I/IKaI_II/IH KHcCJIopoaa

TemnoBoit 5P pekT XUMUUECKON peaklnu, TEPMOXUMHUYECKHUE YPABHEHHUS, SK30-
Y SHIOTEPMUUYECKHE peakuu. TOIINBO: YroJib U METaH. 3arpsi3HEHUE BO3yXa,

yCHUIIEHUE apHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CI0s

Bonopon — anmemeHT M mpoctoe BemecTBo. HaxokiaeHue Bomopona B NPHUPOJIE,
¢u3nUecKre W XWMHUUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHHUS.

Kucnote! 1 conu
MoutsipHbIi 00BEM Ta30B. Pacu€Thl M0 XMMHUYECKUM ypaBHEHUSM

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacpliieHHbple 1 HEHACBILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg nons BemecTtsa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpoB B Npupoie U B KHU3HM 4enoBeka. Kpyrosopor
BOJBI B TpUpOJE. 3arpsA3HeHHe NpHUpPOIHBIX BoA. OxpaHa U OYHMCTKA
IIPUPOJIHBIX BOJ

Knaccudukamus nHeopranmueckux coeauHenuil. Oxcuapl. Knaccugukarms
OKCHJIOB: cojeoOpa3ymomue (OCHOBHbIE, KHCIOTHble, amM(pOTepHbIe) U
HeconeoOpasyrone. HoMmenknarypa oxcuaoB. Pu3nMueckue M XUMHUECKUE

cBoiicTBa OKCUAOB. [lomyueHne okcuaoB

OcHoBanus. Krnaccudukanus oOCHOBaHMI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHnkiatypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHui. [lonyueHne ocHOBaHU

Kucnorsl. Knaccugukanus kucinor. Homenknatypa kuciaor. ®dusnueckue u
XHUMUYECKHE CBOWMCTBa KHCIOT. Psg aktuBHOcTM MetamnoB H.H. bekerora.
[Tonyuenune kucior

Comu. Homenknarypa coneil. @usznyeckue M XUMHUYECKHUE CBOMICTBAa COJIEH.

[Tommyuyenue conen



2.10

2.11

3.1

3.2

3.3

I'eHeTmyeckas CBA3b MCXKOY KiiacCaMU HEOPraHNMYCCKUX COG,Z[I/IHCHI/Iﬁ

XWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpENEICHUE  COACpPKAHUSA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHe, cOOMpaHME, paclo3HaBaHHE U M3YydECHHE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHSI BOBHUKHOBEHUS M MpPEKpalleHusl ropeHus (moxapa), 03HaKOMJIEHHUE ¢
oOpa3iaMu OKCHUJIOB M OIHMCAHWE UX CBOMCTB, IMOJy4YeHHE, COOMpaHue,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoja (rOpeHue), B3auMojeicTBHe
Bozopoaa ¢ okcuaoMm Mmenu(ll) (BO3MOXKHO HCIIONB30BaHUE BHICOMATEPHAIIOB),
HaOroleHue 00pasllioB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEI0BaHUE
OCOOEHHOCTEHl  pacTBOPEHHS BELIECTB C PA3IMYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOIO
BELIECTBa, B3aUMOJAEHUCTBHE BOJbBI C MeTallaMu (HaTpUEeM M KaJbI[HEM)
(BO3MOXXHO HCIIOJIb30BaHME BHJICOMATEpUANIOB), OINpEAEICHUE pPacTBOPOB
KUCJIOT W MIEJIOYEeH C TOMOIIBI0 HMHIUMKATOPOB, HCCIIEJOBaHHE 00pa3loB
HEOPraHMYECKUX BELIECTB pA3JIUYHBIX KJIacCOB, HAOIIOACHUE HM3MEHEHUS
OKpPAacKM WHIUKATOpPOB B pacTBOpax KHUCIOT W IIEJIoYeH, H3ydeHHe
B3aumoieiictBusa okcuga meau(Il) ¢ pacTBopom cepHOM KHCIIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTPAIN3alNH, ITI0Jy4YEHNE HEPACTBOPUMBIX OCHOBAaHHH,
BBITECHEHHE OJHOIO0 MeETaula JApYTMM M3 pacTBopa COJIM, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a/ay 1o TeMe «BaxHelnne kiacchl HEOPraHUYECKUX

COEIMHEHUI)

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKUX AJIIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIBHBIC PCAKIINHN

[lepBble TOMBITKK KJIaCCU(PHUKAIUK XUMUYECKUX JJeMEHTOB. [loHsTHe O
TPYIIax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE U IIETOYHO3EMENIbHBIE METAJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCUABbI U TUAPOKCHUIBI

[Iepnoanueckuii 3axoH. [lepuoguueckas cucreMa XUMHYECKHUX 31eMeHTOB J[. 1.
Menneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS bopmbl
[Iepnognueckoit cucrembl xumuueckux dnemeHtos .M. Menaeneesa.
ITepuogsl u rpynnel. OU3UYECKUI CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. M30TOMmEL. QHCKTpOHLI. CTpOCHI/IC

JMEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHUYECKUX 3IIEMEHTOB
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9 KUIIACC

Kon

1.1

1.2

1.3

ITepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme /[.1. Menneneena

3aKOHOMEPHOCTH M3MEHEHHUsI paauyca aTOMOB XHUMHUYECKHX DSJIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOWMCTB MO TpyNIamM H IEpUoOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoi CUCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl pa3BUTUA Hayku W npakTuku. .M. MenneneeB — y4€HbIil u

T'paXXJaHUH

Xumudeckas cBsa3b.  KoBaneHTHas (HOJ'IﬂpHaSI n HeHOHﬂpHaﬂ) CBA3b.

QHGKTpOOTpI/IHaTeHLHOCTB XHMHYCSCKHX 3JIeMEHTOB. VIoHHas CBI3b

Crenenp okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCaKkuu. Hpoueccm

OKHCJICHHS B BocCcTaHOBJICHMUA. OKHUCIMTEIN U BOCCTAHOBHUTEIIHN

XUMHUYEeCKUM OKCIICPUMCHT. H3Y4YCHHE O6p33].[OB B€IICCTB MCTAJJIOB U
HEMCTAJJIOB, B3aHUMOJCHCTBIE THAPOKCHIAA HUHKAa C paCTBOpaMHd KHUCJIOT H
menoqeﬁ, IMPOBEACHUE OIIBITOB, WITHOCTPHUPYIOIIUX IPUMEPbI OKUCIUTCIIBHO-

BOCCTAHOBUTEJIBHBIX peakluil (roOpeHue, peakiiuu pa3aoKeHUs], COSTUHEHUS )

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemectBo u xumuueckas peakuus. [lopropenue

[Iepuonnueckuit 3axoH. Ilepuoauyeckas cucrema Xumudeckux siemeHTos J[.1.
MenpneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, KalWsd, KalbUUsi WU UX
COEIMHEHUII B COOTBETCTBHM C IOJIOKEHUEM 3JeMeHTOB B [lepmonnueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BellecTBa: BHJbl XMUMHUYECKOM CBsI3U. THUIBI KpHUCTaNIMYECKUX
PEIIETOK, 3aBUCUMOCTDb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUINYECKONW PEHIETKH
U BUJa XUMHU4YecKo# cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKIX
BEIIECTB (MEXIyHapoAHas U TpUBHAJbHAs). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJACCaM  HEOPraHWYECKUX COCIUHEHHUH,
TEHETHYECKAs CBA3b HEOPraHUYECKUX BELIECTB

Krnaccudukanys XuMudeckux peakiuii Mo pa3IuyHbIM IpU3HaKaM (110 YUCITy U

COCTaBy YYAaCTBYIOIIHMX B pC€aKOHWM BCHICCTB, IO TCIJIOBOMY B(IJ(I)CKTY, 10

N3MCHCHHUIO CTCIICHEH OKMCICHUS XHUMHYSCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
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M0 ydYacTHIO KaTanuzaropa). OK30- M DJHIOTEPMHUYECKHE peakluH,

TEPMOXUMHUYECKUE YpaBHEHU. [IoHATHE O CKOPOCTH XUMUYECKOU PEAKLIUU

ITonsarue 00 O6p8.TI/IMLIX n H606p8.TI/IMLIX XUMHUYCCKUX PCAKIUAX. ITonsatue o
TOMOTI'CHHBIX U I'€CTCPOrCHHBIX PCAKIHAX. IlonsiTHE 0 XMMHYCCKOM PAaBHOBCCHHU.
(DaKTOpLI, BJIMAOMIUEC Ha CKOPOCTb XUMHUYECKOM pCakiiun " IOJOXKCHUC

XUMHYCCKOI'0 paBHOBECUA

OKHCITUTEITEHO-BOCCTAHOBUTEIBHEIC pc€akuunu, BJ'IeKTpOHHI)II\/'I OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOM pcaKknuu. CocraBicHue ypaBHeHI/II\/'I
OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C HCHOJIB30BaAaHHEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTHYECKON AUCCOLMALMU. DJIEKTPOIUTBI U HEAIEKTPOIUTHL.
KaTtnonsl, aHnonsl. MexaHn3M JUCCOLMALIMM BELIECTB C Pa3JIMYHBIMU BHJIAMHU
xumudeckoi cBsa3u. Ctenenb quccouuanui. CUIbHBIE U cla0ble 3JIEKTPOIUTHI.
Peaknuu noHHOrOo OOMeEHA. YCIIOBUS MPOTEKAHUS PEaKIMid MOHHOTO OOMEHa,
IIOJIHBIE W COKpalll€HHbIE HWOHHBbIE YpaBHEHMs peakuuid. CBoOWCTBa KHCIOT,
OCHOBaHMH W COJEll B CBeTe NPEACTABICHUNH 00 3SICKTPOIUTHYECKON

Jucconuanuu. KadgecTBeHHEIE pE€aKy Ha MOHBI. IlonsTue o TuapoJIn3eC coJieit

XUMHAYECKUI JKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPUCTAJUTHUECKHX
pPeImETOK HEOPraHMYECKUX BEUIECTB — METAUIOB M HEeMeTayuloB (rpadura u
arMasa), CIOKHBIX BELIECTB (XJOpHAA HATpPUs); MCCICAOBAaHHWE 3aBUCHMOCTHU
CKOPOCTM XHUMHYECKOM peakiuu OT BO3ACUCTBUS pa3IMYHBIX (PAKTOpPOB;
WCCIEJOBaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALUN  KHCJIOT, Inenodeil M cojed (BO3MOXHO HCIOJIBb30BaHUE
BU/ICOMATEPHAIOB); TPOBEJCHUE OIBITOB, MUIIOCTPUPYIONINX IPU3HAKU
NPOTEKAaHUs peaKkii HOHHOTO oOMeHa (00pa3oBaHHe OCajKa, BBIJCICHHE Ta3a,
00pa3oBaHUE BOJIbI); OTBITOB, WILTIOCTPUPYIOIIUX TPUMEPH OKUCIHTENBHO-
BOCCTAHOBUTENIBHBIX peakUuil (TOpeHHe, PEaKIUHN Pa3yIoKEHUs, COCTUHEHUS);
pacro3HaBaHNE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hewmertannsl u ux COCOUHCHUA

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3nyeckre CBONCTBA MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHUMHYECKHE CBOMCTBA Ha IMpUMEpEe XJopa
(B3auMozelicTBUE € MeTaljlaMu, HeMeTaUlaMH, IiesodaMu). XJIOpPOBOJOPOA.

ConsHas KHUCJI0Ta, XUMHWYCCKHUC CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHUC. I[CﬁCTBPIC
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XJIOpa ¥ XJIOPOBOJIOPOJA Ha OpraHU3M ueloBeKa. BaxHeline XJIOpHUIbl U UX

HaxO0/JIEHUE B MPUPOJIE

OO6mass xapaktepuctuka 31neMeHTOoB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHne u pusnueckue cBoiicTBa
NPOCTBIX BEIHIECTB — KHCIOPOAa U Cepbl. AJIOTPOMHBIE MOAUDUKAINH
KHCJIOpOJIa U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOAOPOA, CTPOCHHE,
¢usnueckue W XUMHUYECKHE CBOWCTBA. OKCHUIBI Cepbl KaK IMPeICTaBUTEIH
KHCJIOTHBIX OKCHIOB. CepHasI KHCJIOTAa, (1)I/I3I/I‘ICCKI/I€ W XUMHYECKHE CBOICTBa
(oOmme Kak mMpeACTaBUTENs Kiacca KHUCIOT U crerududeckue). XuMUIeCKue
peakuuu, JeXalue B OCHOBE IPOMBIIUIEHHOTO croco0a MOJIy4YeHHUs] CepHOMU
kucinotel. IIpumenenue. Conu cepHOl KHUCIIOThI, KAUECTBEHHAs pPEAKUUs Ha
cynbdat-uoH. Haxoxaenue cepsl U €€ COCIMHEHHW B MPUPOJE. XUMHUECKOE
3arpsi3HEHUE OKPYIXKAIOUIEH Cpellbl COCIUHEHUSIMU Cepbl (KUCIOTHBIE TOXK[IH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €0 MPEIOTBPAIICHHS

OOmass xapakTepucTuka 3j1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHNU OKUCIIEHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢u3nueckue U xumMuueckue cpoiicrea. Kpyrosopor azora B nmpupose. AMMHAK,
ero ¢u3nMveckue W XMMUYECKHE CBOICTBa, mojy4yeHue u npumeHenue. Conu
aMMOHMSI, HUX (QU3NYECKHEe M XHUMHYECKHE CBOMCTBA, IPHUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHbI aMMOHUs. A30THas KUCIIOTa, €€ MOJIyuyeHHe,
¢u3nueckne W XUMUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTENs Kiacca
KUCIOT U crneuu¢pudeckue). Mcnoap3oBaHue HUTPATOB M COJICH aMMOHHSA B
KayeCTBE MHUHEPAJIbHBIX yJI0OpeHH. XUMUUECKOE 3arpsA3HEHHE OKPYXKarolleH
Cpelbl COeTMHEHUAMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3/lyXa, IOYBBI

U BOJIOEMOB)

docdop, amtorponHsie Mogudukanuu (ocdopa, puzndeckne U XUMUYECKHUE
cBorictBa. Oxcupa dochopa(V) u  dochopHas kucnora, GuMYECKUe u
XUMHUYECKHE CBOWCTBa, moiydeHue. lcmomp3oBanme QocharoB B KauecTBe

MUHEPATBHBIX YI0OpEHUIA

OO6mas xapaktepuctuka djemMeHTOB [VA-rpynmel. OcCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. YTIJEepoJ, aJJIOTPOIIHBIE
Moau(dUKaIMK, pPacpoOCTpaHeHWe B Mpupoje, (U3MUeCKhe M XUMHUYECKHE
cBoiictBa. Aacopbuus. KpyroBopor yriepona B mpupoae. OKCuabl yriieposa,
ux (U3UYECKHEe W XUMHUYECKHE CBOWCTBA, NEWCTBHE HA JKUBBIC OPTaHU3MBI,

MOJIYUCHUC U TIPUMCHCHUC. DKOJIOTUYECKHE HpO6HeMBI, CBsA3aHHBIC C OKCHIOM
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yraepona(IV); rumoresa 1100anbHOTO TOTEIUICHHUS KIWMAaTa; IMMapHUKOBBIMA
a¢dexr. YrompHas KucioTa W €€ Colu, HX (U3NYECKUE U XUMUYECKUE
CBOICTBa, MOJy4YCHHE M TpUMeHeHue. KauecTBeHHass peaknusi Ha KapOOHAT-
noHbl. Mcnons3oBanue kKapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIMCTBE

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHUSX
yriaepojga (MeTaH, 9TaH, A3TWUJIEH, AalleTWIEH, 3TaHOJ, TIJIMLEPHUH, YKCyCHas
kucnora). x coctaB u xumuueckoe crpoeHue. [lonstne o Ouogormvecku
BA)XHBIX BEIIECTBaX: )XMpaX, Oelkax, yrieBoJaX — W HX pPOJM B KU3HU
yelioBeKka. MarepuaabHOE€ €IMHCTBO OPraHMYECKUX U HEOPraHMYECKUX

COEeIMHEHUN

Kpemuuii, ero ¢Qusnyeckue ¥ XHMHUYECKHE CBOWCTBA, TMOJIYYCHHUE U
npumenenne. CoenuHeHus KpemHHs B mpupoje. OOmme mpenacraBieHuss 00
okcune kpemuus(IV) u kpemHueBoii kuciiore. CHIMKAThI, UX UCIIOJIb30BaHUC B
OBITY, MEIUIIMHE, TPOMBIILICHHOCTH. BaXKHEHIIIie CTPOUTEIbHBIC MaTePHAIBL:
KepaMuKa, CTEeKJIO, IIeMeHT, OeToH, jxene300eroH. [IpoOmembr OGe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOI\/’I KHU3HU

XUMHUECKUH HSKCHEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHHMYECKUX BEIECTB,
CBOMCTB COJISSHOM KHCIJIOTHI; MPOBEJICHUE KAUECTBEHHBIX PEaKIMil Ha XJIOpU-
WOHBI W HaOJIIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs;, OIBITHL, OTPaKaIOIINEe
(u3nyeckre 1 XUMUYECKHE CBOMCTBA raJlor€HOB U UX COCAMHEHUI (BO3MOKHO
WCIOJIB30BAHNE BHJICOMATEPUANIOB); O3HAKOMJICHHE C 0O0pa3laMu XJOPHUIOB
(rajoreHuIOB); O3HAKOMJIEHHE C OOpa3lamMu cepbl U €€ COCIUHEHHUSIMHU
(BO3MOXKHO HCIIOJIb30BAaHHWE BHUJEOMATEpUANIOB); HAOIOJIEHHE Tpolecca
oOyrnIuBaHUs caxapa MoJ JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KHCIIOTHI,
U3y4YE€HHE XMMUYECKUX CBOICTB pa30aBICHHON CEpHOW KUCJIOTHI, IPOBEICHUE
KauyeCTBEHHOW peakiuu Ha cyiab(ar-uoH U HaONIOJeHHuEe TpU3HaKa eé
NPOTEKAHHUs; O3HAKOMJICHHE C (PU3UUIECKUMHU CBOMCTBAMH a30Ta, hocdopa u ux
COeMHEHUI (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEPHANIOB), OOpa3lamMu
a30THBIX U (GOCcPOPHBIX YAOOPEHUN; TOTyYeHHe, COOMpaHne, paclio3HaBaHUE H
U3y4YeHHE CBOICTB aMMHaka; MpPOBEIACHHE KAaueCTBEHHBIX pEeaKIMii Ha HOH
aMMOHUS U (QocdaT-nOH W U3yUYEeHHE TPU3HAKOB HX MPOTEKAHMA,
B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOM a30THOI KUCIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUJCOMATEPHUANIOB); HM3yUYEHHUE MOJEIEH KPHUCTAUIMYECKUX
peméTok anmasa, rpadura, ¢yiepeHa; O3HaKOMJIEHHE C MPOILECCOM

aJIcopOIMK PaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YITIEM M yCTPOHCTBOM
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MPOTHBOTa3a; MOJIy4YCHHE, COOMpaHHe, paclio3HaBaHWE M HM3YYCHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- H
CHIINKAT-HOHBl M W3yYeHHE MPHU3HAKOB MX TIPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKLIMEH CHIMKATHON MPOMBIIUICHHOCTH; PELICHHE SKCHEPUMEHTAIbHbIX

3aaa4 I10 TEME «Baxkneinne HeMeTaIbl 1 HX COCOUHCHU A
MeTamisl 1 BX COSTUHCHUS

OO6mias xapakTEePUCTHKA XUMUUECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHUH MX
nonoxxenuss B llepuoamueckoir cucreme xumMuueckux anemMeHtoB J[.H.
MenneneeBa u ctpoeHus atToMoB. CTpoeHHEe MeTAITOB. MeTautndeckast CBsI3b U
METAJUIMYECKasi KpUCTAJUIMUecKass pemérka. OJEKTPOXUMHUYECKUH  psij

HaIlpsDKEHUH METaJlIOB

OusnuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaiioB. OOIMe crocoObl NOIydYeHHUs
MmeTauioB. [loHATHE O KOPPO3UM METANIOB, OCHOBHbIE CIIOCOOBI 3alUThHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6I)ITy H IPOMBIIIJIICHHOCTH

[lenounsle MeTayuibl: nosioxkeHue B Ilepuonuueckoil cucTeMe XHMHUYECKUX
aneMmeHToB [[.M. MeHaeneeBa; CTpoeHHE MX ATOMOB; HaXOXJIECHHE B IPUPOJE.
duznyeckue ¥ XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKCUIBI U
TUAPOKCHUABI HATPUA W KaJius. HpI/IMeHeHI/IC IISJIOYHBIX MCETAJJIOB MU HX

COCIUHEHUN

Illenouno3eMenpbHbIE  METalbl MarHuii W KajJblIMA: TOJIOKEHHUE B
[Iepronnueckont cucreme xumMmuueckux 3neMeHToB JI.1. Menneneesa; crpoeHue
WX aTOMOB; HaxoXKJIeHWe B mnpupoje. OU3MYECKHe U XUMUYECKHE CBOMCTBA
MarHusi ¥ Kanplius. BaxkHeimme coeanHEHUsS Kanblus (OKCHUI, THIPOKCH]I,

conn). JKEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHus

AmoMuHMI: TIoNoxeHue B llepruognyeckoil cucTeMe XMMHUYECKHX DJIEMEHTOB
.M. Menneneesa; CTpoeHHE aToMa; HaxOXAEHUE B npupoae. Dusnueckue u
XUMHYECKHE CBOMCTBA aIFOMHHUA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJITFOMHUHUA

Kenezo: nonoxenue B [lepuogndeckoil cucreme XuMudeckux 3meMenToB J[.1.
MenzeneeBa; CTpOEHHE aTOMa; HaXOXJIEHHE B mpupoje. Du3udyeckue u
XUMHYECKHE CBOMCTBa keneza. OKcHabl, THAPOKCUABI U conu sxene3a(ll) u

xenesza(lll), ux cocras, cCBOMCTBA U MOJTyYEHUE

XUMUYECKUMN SKCIICPUMCHT. O3HAKOMIICHHE C 06pa3uaMH METAJIJIOB M CIIJIaBOB,

ux (I)I/IBI/I‘IGCKI/IMI/I CBOﬁCTBaMH; HU3y4YCHUEC PE3YJIbTAaTOB KOPpPO3UKU MCTAJIJIOB
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(BO3MOXKHO HCITOJI30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJIa Kajblusi U HATpus C BOAOM (BO3MOXKHO
HCIIOIb30BaHUE BHJICOMATEPHANIOB); HCCJIEAOBAaHUE CBOMCTB JKECTKOW BOJIBI,
mpoiecca TOpPEHUs Kejlne3a B KUCIOpoAe (BO3MOXKHO — HCIIOIb30BAHUE
BUJICOMATEPHAIIOB); TIPU3HAKOB MPOTEKAHUS KaUYE€CTBEHHBIX PEAKIIMi HAa WOHBI
(Maraus, xanbius, anroMuHus, uuHka, sxkeneza(ll) u xenmesa(Ill), memu(Il);
HaOJIFOZICHUE W ONHMCAHUE IMPOIIECCOB OKPAIIMBaHUS IJIAMEHW MOHAMU HATPHS,
Kamuss W Kanblusg ~ (BO3MOXKHO — KCIIOJNB30BaHHE  BHJIEOMATEPHAIIOB);
nccueqoBaHue aM()OTEpPHBIX CBOMCTB THUAPOKCHAA QIIOMUHHUS U THUIPOKCHIA
LIMHKA; pelIeHUE HKCIIEPUMEHTANIbHBIX 3aJa4 10 TeMe «BakHellne MeTaibl 1

HUX COCIUHCHU S
XHUMHMS M OKpyXKaromas cpeia

HoBsie maTepuanbl U TexHOJoruu. BemecTBa U maTepuainbl B IMOBCEAHEBHOMN
JKA3HU 4esioBeKa. XUMHUs U 300poBbe. be3omacHoe MCnob30BaHUE BEIIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas momomp mMpu XUMHYECKHUX OXKOTaX U

OTpaBJICHUAX

OCHOBBI ~ DKOJIOTMYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomiei cpeasl [1/IK. Posib XuMum B pemieHUH 3KOJIOTHYECKUX MPOOIIEM.
[IpupogHble HMCTOYHMKHM YIJIEBOAOPOAOB (Yroyib, NPUPOJIHBIA ra3, He(dTh),
MPOAYKTHI UX EPEepadOTKU, UX POJIb B OBITY U IPOMBIIICHHOCTH

XUMUYECKUI 3KCIIEPUMEHT: U3y4YeHHE 00pa3l0B MaTepuaoB (CTEKIIO, CILIABbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTCpI/IaJ'IBI)



IHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NPOrpaMMbI OCHOBHOI0 0011ero odopasopanust Ha ocHoBe PI'OC

[IpencraBnenue:

O I[I03HABAa€MOCTHU SIBJIEHUH MPUPOAbI, MOHUMAaHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMHUYECKOM HAayKH KakK 0OJACTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOILIed KyJIbTyphl M MpPaKTHUYECKOU
NeSITeIbHOCTH YEJIOBEKAa B YCJIOBUSX COBPEMEHHOIO OOIECTBa;

IMOHMMAaHHUE MECTAa XUMHU CPEAN JPYIUX CCTCCTBCHHBIX HAYK

0 HAaY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TECOPCTUUCCKHUX METOAax HMCCICOAOBAaHUA BCIICCTB W HU3YUYCHUA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJIB30BaTh MOACIN JUIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

o cdepax mpodeccHoHaTBHON AEATETBHOCTH, CBI3aHHBIX ¢ XUMHEH 1
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTH)KCHUSX
XMMHUYECKOW HAyKH, YTO IO3BOJHUT OOYYAIOMIUMCS pPaccMaTpHBATh
XHMHIO KaK cepy cBoelt Oyayiel npodeccnoHaIbHOM e TebHOCTH
U cIenaTbh OCO3HAaHHBIM BHIOOP XMMHHU KakK NMPOQMIFHOTO NpeaMeTra

IIPH [IEPEX0/Ie Ha YPOBEHB CPEIHETO 00IIEro 00pa3oBaHHUs

Brnagenue cucremoil XMMHMYECKMX 3HAHUM H YMCHUC TIPHUMCHATH

CUCTEMY XUMHUUYCCKHUX 3H3HHI71, KOTOpas BKIIIOYACT:

BaXKHEHIINE XUMHUYECKHE TIOHATHS: XHUMHYECKUH QJICMCHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS U
HCOOHOpPOJHAsd CMECH, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHasa
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHWE, COJIb (CpeaHss), XUMHUYEcKas
peaKkuys, peakUUMM COEOUHEHUS, PEAKIMU Ppa3IOKEHUS, PpEaKLUH
3aMeIIeHus, peakuy OoOMeHa, TeIuIoBOW A(PQEKT peakiuu, dK30- U
DHJIOTEPMHUUYECKUE PEAKLIMU, PACTBOP, MaccoBas IO XMMHYECKOIO
3JIEMEHTa B COEMHEHUH, MacCOBast 101 U MPOLIEHTHAs KOHLEHTPAIHSI

BCHICCTBA B paCTBOPC, AAPO aTOMa, BHCKTPOHHLIﬁ clion aToMa, aTOMHas
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3.1

3.2

3.3

3.4

opbutanb, paadyc aromMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs! CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJISIPHAS U HETIOJIIPHAS
KOBQJICHTHAsT  CBsSI3b, HMOHHAas  CBsI3b, METa/UIM4eCKas  CBS3b,
KpUCTalLIM4YecKass peléTka (aToOMHas, MOHHAs, MeTauIn4yecKas,
MOJIEKYJISIpHAsl), WOH, KAaTHOH, aHWOH, AJIEKTPOJIUT W HEDJIEKTPOJIUT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALUS, PpPEaKkUMd HOHHOro oOMeHa,
OKHCITUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBUTENIb, OKHCIEHHME W  BOCCTAHOBJIEHHE, DJIEKTPOJIM3,
XUMHUYECKOE paBHOBECHE, 0OpaTHMble M HEOOpaTHMbIE peakuH,
CKOpOCTb XUMMYECKOW peakuuu, Karaauszarop, [IJIK, xopposus

METAJIJIOB, CILIABBI

OCHOBOITOJIArarolue 3aKOHbl XHMHUHU: 3aKOH COXPAaHEHHS MAacCChl,
nepuoguyeckui 3akoH .M. MeHngeneeBa, 3aKOH IMOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo

TEOPUM  XHUMHH: aTOMHO-MOJIEKYJISIDHAs ~ Teopus, Teopus

BHCKTpOHHTquCKOﬁ AucCCconranuun
BJ'IaI[eHI/Ie OCHOBaMHM XHMHUYECKOM I'paMOTHOCTH, BKJ'IIO‘I&IOH.[CIZ:

YMEHHUE MTPaBUIIbHO MCIOJb30BaTh U3yUEHHBIE BEILIECTBA U MATEPUAJIbI
(B TOM 4YHCIE MHHEpaJbHBIE YHAOOpPEHHs, METaUlbl M CIUIABHI,
OPOAYKTBl TNEepepaboTKU MPHUPOAHBIX HCTOYHUKOB YTJIIEBOJIOPOAOB
(yrasi, mpupoaHOro rasza, He()TH) B OBITY, CEJIILCKOM XO3HCTBE, Ha
MPOU3BOJCTBE M MOHUMAaHHE 3HAUEHHUS KHUPOB, OEIKOB, YIJIEBOJOB
JUIsl OpraHn3Ma YeJI0BeKa; YMEHNE ITPOrHO3UPOBAaTh BIMSHUE BEIIECTB
U XUMHUYECKHX IPOLECCOB HAa OPraHM3M YEJIOBEKAa M OKPYKAIOIIYIO
IIPUPOJHYIO Cpery

YMEHHE HMHTErpUPOBATh XUMHYECKHE 3HAHHUSA CO 3HAHUSAMH JIPYTUX

y4eOHBIX MPEIMETOB

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMH MCTOUYHHMKAMM HH(OpMaLUU
N0 XUMHMU (Hay4dHas M HAy4YHO-IOMYJspHAas JHUTEparypa, CIOBapH,
CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHEe OOBEKTUBHO OIlLIEHHBaTh WH(GOPMAILMIO O BELIECTBaX, HX
OpeBpallleHUsIX ¥ NPAaKTUYeCKOM  TPUMEHEHUH U YMEHHe
MCIIOJIb30BaTh €€ JUIs pelIeHNs yueOHO-1103HaBaTENbHbIX 3a/1a4
Brnanenne ocHoBaMM MOHSATHIHOIO amnmapara ¥ CHMBOJUYECKOTO

A3bIKa XMMHH OJIs1 COCTaBJICHUA (1)OpMYJ'I HCOPraHNMYCCKUX BCHICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

YpaBHEHUH  XUMHUYECKHMX  pEakIMi; OCHOBAMH  XHMHYECKOM

HoMmeHknatypsl (IUPAC u TpuBHanbpHOI)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dneMeHTa B [lepuonndeckoii
CUCTEME C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
AIIEKTPOHOB), PACHPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEprUoOaO0B, KaJlusd U KaJIbIUA

[IpeacraBnenue O  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMUYECKHX 3JIEMEHTOB (pauyC aToMa, 3JEeKTPOOTPUIIATEIHLHOCTH),
MPOCTBIX W CIOXHBIX BEIIECTB OT IMOJOXKEHUS DJJIEMEHTOB B
[lepuonmnueckoii cucremMe (B MajbliXx TMEpUOJaX U TJIABHBIX

HOATPYIINax) U AIEKTPOHHOIO CTPOCHUS aToMa
YMeHue KinaccupuIupoBaTh:

XUMHUYECKHE JIEMEHThI

HEOPraHMYEeCKUE BELECTBA

XUMHUYCCKUEC pPCAKIIUN

YMeHue onpeaessrs:

BaJICHTHOCTh W CTENICHb OKUCJICHHUS XUMHUYCCKUX 3JIEMEHTOB, 3apsiI
HOHA

BUJ XMUMHYECKON CBA3M M THUN KPUCTAIUIMUECKOH CTPYKTYpbl B
COCTMHEHUSIX

XapakTep Cpelbl B BOJHBIX PACTBOpPaX BEHIECTB (KHCIOT, OCHOBAHU)
OKHUCJIUTEIh U BOCCTAHOBUTEIH

YMeHue xapakTepu3oBath (pU3NUECKHe U XUMUUYECKHE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,
KpeMHHi, a3oT, Qocdop, cepa, XJop, HATPUN, Kaaul, MAarHUMH,
KaJIbIIMH, aJTFOMHHHH, JKeJIe30)

CIIOXHBIX BELIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHIIBI
metamioB [-ITA rpynn, amomunus, meau (1), muaka, xemneza (I u
III), okcuasr yraepoaa (II u IV), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a30TUCTas, a30THasd,
docdopHas, yronpHasi, KpeMHHUEBasI KUCIOTa U MX COJIH)

MPOTHO3UPOBATh M  XapaKTEpU30BaTb CBOMCTBA  BEIIECTB B
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10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

13

13.1

3aBHCHUMOCTH OT HMX COCTaBa M CTPOCHHUS, NPHUMEHEHHUE BEIIECTB B
3aBUCUMOCTHU OT UX CBOWMCTB, BO3MOKHOCTh MPOTEKAHUS XUMHUYECKUX
MPEBpaLICHUH B pa3IMUHbIX YCIOBUSIX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIC M HOHHBIC YPAaBHEHUS PEaKIUil, B
TOM YHUCIIE:

peaxiuit HFOHHOTO OOMeHa

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUi

WUTIOCTPUPYIONIMX XMMHYECKHE CBOICTBA M3yYEHHBIX KJIACCOB
(TpyIn) HEOPraHMYECKUX BELIECTB

MOATBEPKIAIOIIUX TEHETHUECKYIO B3aMMOCBSI3b MEX1y HUMU

YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):

OTHOCHUTENIbHYIO MOJIEKYJIIPHYI0O U MOJSIDHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COSMHEHUH

MacCOBYIO JIOJIFO BELIECTBA B pacTBOPE,

KOJIMYECTBO BEILIECTBA M €T0 Maccy, 00bEM ra3os

M0 ypaBHEHUSIM XHMHUYECKUX PEAKUUA M HAXOJUTh KOJIMYECTBO
BellecTBa, 00bEM U Maccy peareHTOB WM MPOYKTOB PEaKiuu
Bnanenue (3HaHHE OCHOB):

OCHOBHBIMM  METOJAMH  HAy4YHOro  TO3HaHUA  (HaOIIO/ICHHE,
WU3MEpPEHHE, SIKCIEPUMEHT, MOJEIUPOBAHUE) ITPU U3YUCHUH BEUIECTB U
XUMUYECKHX SBJIEHUW; yMEHHE CQPOpMyIHpOBaTh TMpoOJIeMy H
MPEAIOKUTH MYTH €€ PEIICHUS

Oe3omacHOi pabOThl ¢ XMMHYECKMMHU BEIIECTBAMH, XUMHYECKOU
MOCYJI0¥ M JIa0OpaTOPHBIM 000PYAO0BaAHHEM

MpaBUJIaMy OE30MACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIh3yESMBIMU
B MOBCETHEBHOM JKU3HH, TPAaBUIaMH MOBEICHHUS B LESIX cOepesKeHus
370pOBbSl M OKPYXAIOIIEH NPUPOAHON Cpelibl; MOHUMAaHHE Bpena
(omacHOCTH) BO3ACMCTBHSI HA >KUBBIE OPTaHU3MBI OMPENCIEHHBIX

BCIICCTB, crmoco06oB YMCHBIICHUA W NPCAOTBpAllICHUA HUX BPCIAHOIO

BO3JIEHUCTBU

Hannaue IMPAKTHYCCKUX HABBIKOB INNIAHUPOBAHUA U OCYIICCTBIICHUA

CIICAYIOMHUX XUMHUYCCKUX SKCIICPUMCHTOB!

U3yueHHe U omHucaHue (PU3NIECKHX CBOIMCTB BEIIECTB; O3HAKOMIICHHE

C q)HSI/I‘IeCKI/IMI/I n XUMHNYECKUMHU SIBJICHUSAMU OITBITHI,
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13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

WUTIOCTPUPYIONINE MPU3HAKU TPOTEKAHUS XUMHUECKUX PeaKIii
U3ydeHHe croco0OB pa3aeleHus cMecen

MOJlyY€HUE KHUCIOpOAa M U3Y4YEHHE €ro CBOICTB; IOJIy4eHUE
BOJIOPOJIa U U3YYCHHE €ro CBOMCTB; MOJYYCHHE YTJIEKHCIIOrO Tras3a u

HN3YUYCHHUC €CTO CBOfICTB; IMOJIYUCHHUEC aMMHaKa 1 U3Yy4YCHHUEC €Iro CBOICTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed

paCTBOpéHHOFO BCIICCTBA

MpUMEHEHHE WUHIAUKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) s onpeneNeHUs XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIeJIoUel

UCCIICZIOBAHUE M ONKMCAHUE CBOMCTB HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aWMOJCUCTBHS KHUCIOT C METaJUIaMH,
OKCHJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMHU
OCHOBAHUSAMHM, COJISIMH; IIOJYYEHUE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOIO MeTaula JpPYyrMM W3 pacTBopa  COJM;
UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCUIOB AaTIOMUHUS U

[IUHKA

pGIHeHI/IC 3KCHCpI/IMeHTaJ'II>HBIX 3a1a4 I10 TCMaM: «OCHOBHBIG KJIaCChI
HEOPraHUYECKHUX COEUHEHHI»; «DNEKTPOIUTUYECKAS
aucconuanusay; «BakHeWmmme HeMETalnbl H WX COCIUHEHUS,

«Baxneiiiine MeTalIbl M UX COCTUHECHUS

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOLIUE  MPU3HAKH
MPOTEKAHUsI peakluii MOHHOIO OOMEHa; KauyeCTBEHHBIC PEaKkIdu Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI: XJIOPUI-, OPOMHUI-,
wonuna-, cyiaedar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJabIUs, aTFOMUHUS,
xkenesa (2+) u xenesa (3+), menu (2+), MUHKA

YMenue:

MPEJCTABISATh PE3yJAbTaThl JKCIEPUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTebCTB, TPaUKOB ¥ TaOJMUII W BBISBISTH IMIUPHUYECKUEC
3aKOHOMEPHOCTH

YCTaHABIIMBATH CBSI3U MEXJY PEAbHO HAOIIOJACMBIMU XUMHUYECKIMH
SIBIICHUSIMU W TIPOLIECCAMH, TPOUCXOJISAIIMMU B MaKpO- U MUKPOMHUPE,

O0OBSICHATH MMPUYINHBI MHOFOO6pa3I/I}I BCIICCTB



INEPEYEHD DJIEMEHTOB COAEPXKXAHUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU
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3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHUS
YucTele BemecTBa 1 cMecH. CIIocoOBI pasziesieHus: CMece

ATOMBEI H MOJIEKYIJIBI. Xumudeckre dyeMeHThl. CHMBOIBI  XHMHYECKHX

9JICMCHTOB. HpOCTHC " CJIIOKHBIC BCUICCTBA.

XyMH4YecKas (pOpMy.HEl. BaneHTHOCTh aTOMOB XMMHUUYECKHX 3JIeMEHTOB. CTCIICHb

OKHCJICHUA

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnpbHas aToOMHAs Macca.
OTtHocuTenbHas MOJICKYJIsIpHAd Macca. MaccoBas A0 XMMHYECKOTO 3JIEMEHTa

B COCAUMHCHUU

KommuectBo BemecTBa. Monb. MonsipHas macca. MolsipHbId 00BEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MaCChl U YHCJIa CTPYKTYPHBIX €IUHHUIL BEIIECCTBA

dusznyeckrue M XMMHYECKHE SBIICHHS. XUMUUYECKas peakuusa u eé IMIPHU3HAKU.

3aKOH COXpPaHEHMsI MACChI BEIIECTB. XUMHUECKUE YPaBHEHUS

Ilepnonnueckuil 3akoH u llepuonmyeckass cucreMa XUMUYECKHX JJIEMEHTOB

.. Menneneena. CTpoeHre aTOMOB

Ilepnonnueckuil 3akoH. lleproauyeckas cucreMa XuMU4eckux 3yieMeHTos J1.1.
Menneneesa. Ilepuoasl u rpynmnsl. QU3NYECKU CMBICI MOPSAKOBOTO HOMEpA,

HOMCPOB IIEpHUOJa U I'PYIIIbI SJICMCHTA

Crpoenune aromoB. CoctaB atoMHbIX saep. M3oromsl. OnexkTtpoHsl. CTpoeHHe
ANIEKTPOHHBIX 000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX HJIEMEHTOB

[Tepuoanueckoii cucrems! [I.1. Menneneena

BaKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYECKHUX DJIEMECHTOB MEPBLIX TpéX
nepuoaoB, Kalivda, KaJbIHA (paL[I/cha dTOMOB, JJICKTPOOTPULATCIIbBHOCTH,
MCTATNIMYCCKUX W  HCMCETANIMYCCKUX CBOﬁCTB) n HX COCHHHGHI/IFI B
COOTBCTCTBHMHN C IIOJIOKCHHECM DJOJICMCHTOB B HepHOHquCKOﬁ CHUCTEMC U

CTPOCHUCM UX AaTOMOB
CrpoeHue BelecTna

Xumuueckass cBsi3b. KoBaneHTHass (ToJissipHAss U HEMOJsIpHAsi)  CBSA3b.
DJEKTPOOTPULIATEIBHOCTh ~ XUMUYECKHX  3JeMEHTOB.  MoHHas  CBs3b.

Merannuueckas cBsI3b
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tunbl KpucTaIMUecKUX pemérok (aromMHas, MWOHHAsA, MeTaUIM4yecKast),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKM U BUIA

XUMHUYECKOH CBS3U

Baxueiime mnpeacTaBuTENM HEOPraHUYECKUMX BemlecTB. Hemeramwbl U ux

coerHeHus . MeTaniabl M UX COeAUHECHUS

Knaccupukaimuss u HOMEHKIATypa HEOPraHWYECKHX COCIUHEHUH: OKCHI0B
(coneobpa3yroiue: OCHOBHBIE, KHCIIOTHBIE, am(OoTepHBIE) u
HecosieoOpa3yolye; OCHOBaHMK (LIENOYM W HEPAaCTBOPUMBIE OCHOBAHMS);
KUCIIOT  (KHCIOPOJACOAEp)KAIIne M OCCKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEHUX U KUCIIBIX)

Ouznueckue W XUMHYECKHE CBOWCTBA TIPOCTHIX  BEIIECTB-HEMETAILIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

dusnueckue U XUMHYECKHE CBOMCTBA MMPOCThIX BCHICCTB-MCTAJJIOB: JINTHA,
HATpUS, KaJusi, MarHUsl W KaJbIHs, QJIFOMUHUS, XKelle3a. DIIEKTPOXUMUYCCKHIA

pA HAIPSDKEHUM METAJIOB

Ou3nyecKkue U XUMUYECKUE CBOMCTBA BOJOPOJHBIX COCAMHCHUN HEMETAIOB:
XJIOPOBOJAOPO/Ia, CEPOBOAOPOIA, aMMUAKa

®dusnyueckue M XUMHUYECKHE CBOMCTBAa OKCHMIOB HemeramioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), xpemuus(IV). [loayuenue
OKCHJIOB HEMETAIUIOB

Xumudeckne cBoicTBa OkcHaoB: MeTawioB [A-IIIA rpymm, muuka, memu(ll) u

xeneza(ll, III). [TonmyueHne okcUI0B METAIIIOB

XUMHUECKUE CBOICTBA OCHOBAHUH M aM(OTEPHBIX T'MIPOKCUAOB (Ha MpHUMEpe
THAPOKCU/IOB  aJIOMUHUS, JKene3a, IuHKa). llomyuenue ocHoBaHuNl U
aM(OTEpHBIX THAPOKCHU]IOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOIHON, CEPOBOAOPOIHOM,
CEePHHCTOM, CepHOM, a30THOU, (hochopHOU, KpeMHUEBOH, yroipHOW. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT.
[Tonyuenune kucior

OO61mue xuMHYeCcKre CBOMCTBa cpetHuX cosel. [lonydenune coneit

[Tonyyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOAA, aMMMaKa,
YTJIIEKUCIIOTO ra3a B JIabopaTopuu

[Toryyenne aMMuaka, cepHOW M a30THOM KHUCIOT B IMPOMBINUIEHHOCTH. OO1ue

CIIOCOOBI NOJIYUCHUA MCTAJJIOB
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['eneTndeckas CBA3b MEXAY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN
XUMUYECKUE PEAKITUU

Knaccugukarus XuMHUECKUX Peaknuil 0 pa3IMyHbIM MPU3HAKAM: 110 YUCIy U
COCTaBy Y4YaCTBYIOIMX B PEAKIMU BELIECTB, MO TemioBoMy 3(ddekty, mo

M3MCHCHHIO CTCIICHEH OKHMCIICHUS XUMUYECKUX YJIEMCHTOB

TeroBoit 3¢ (heKT XMMUUECKON peakluu, TEPMOXUMHYECKHE ypaBHEHUS. DK30-

N DOHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘-ICCKI/Ie YpaBHCHUA

OKuUCINTEIBHOBOCCTAHOBUTENbHbBIE peakiui. OKHUCIUTEIN U BOCCTAHOBHUTEINH.
[Tpoueccel  OKHMCIEHMSI M BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OanaHC

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pCaKuu

TeOpI/Iﬂ BHGKTpOHHTI/I‘IeCKOﬁ Jucconnanuu. KaTI/IOHBI, AHWOHBI. BHCKTPOJ'II/ITBI n

HE3JICKTPOJINUTHI. CunbHBIC U caa0bIe SJICKTPOJINUTHI. CrencHb JUuccomranmmn

Peakiiun moHHOrO oOmeHa. YciaoBus NIPOTCKAHUA peaKL[I/Iﬁ HOHHOI'O O6MCH3.,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEAKLIUN
XHUMHS ¥ OKpYXKarolas cpeaa

BemectBa n Marepuansl B IIOBCEAHEBHOM JKH3HM 4elnoBeKa. besomacHoe
UCIOJIb30BaHUE BELIECTB M XUMMYECKUX peakuuil B jabopaTopuu u OBITY.

HepBaﬂ IIOMOIIB ITPHU XUMHUYCCKUX O0KOr'aX U OTPABJIICHHUAX

XUMHUECKOE 3arps3HEHUE OKpYXKawomled cpelabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MpelOoTBPALICHUS
[Ipenenbuas npomyctumas konueHtpauust BemiectB (IIJK). Ponp xumuu B
pEIIeHNH DKOJIOTUYECKUX TMpoOieM. YCWIeHHe NapHUKOBOTO Addekra,

pa3pyiieHne 030HOBOTO CJIOSI

[Ipumenenne cepsl, a3zora, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHUH B
ObITY, MEAMLMHE, MPOMBIINUIEHHOCTH U CelbCKOM xo3ssiicTBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPAJIOMUHHHA, OpoH3a) B OBITY U
HPOMBIIIJICHHOCTH UX coeAuHeHuil. [ToHaTHe o Koppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UHU

[TpupoaHble HCTOYHUKH YTJIEBOJAOPONOB (yrosib, HPUPOIHBIN ra3, HEPTh),
MPOAYKTHI UX NepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[lepBoHavanbHble TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHSX
yriepoaa (MeTaH, 3TaH, STUIEH, alleTUIICH, STaHOJI, TJIMIEPHH, YKCYCHasl KUCIIOTa).
[TonsiTHe 0 OMONOrMYECKH BaXKHBIX BELIECTBAX: KHUpaxX, OenKax, yriieBojax — U X

POJIHN B ) KU3HU YCIIOBCKA
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Pacuértrr:
1o popMysamM XUMHUIECKUX COCTMHEHUI
Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE

M0 XUMHUYCCKUM YpPaBHCHHUAM



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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