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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO 00I1I€ro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, PEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (enepanbHOM paboueld MporpamMMmel
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MTPEnogaBanusi yueOHOro mpeameTa « XuMus»
B 00pasoBarenbHbIX opranu3zanusx Poccuiickoit deneparuu.

[Iporpamma 1o xumMuu [Ha€T MpEACTaBICHUE O LEJsAX, OOUIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M pPa3BUTUSA OOYYAIOLIMXCS CPEACTBAMH Y4eOHOIro
peaIMeTa, yCTaHaBJIMBAET 00s3aTeNnbHOE MIPEAMETHOE coJiepKaHue,
MpeaycMaTpPUBaET pPACIpEAEeICHUE €ro Mo KilaccaM U CTPYKTypPUpOBaHUE IO
pazznenaM M TeMaM MpOrpaMMbl IO XHMHUH, OIpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHyEMYIO
MOCJIEA0BATEILHOCTh  W3YUYEHHUS] XUMHUU C YY4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNseT BO3MOXKHOCTH MpeaMeTra  Jyis
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a Takke TpeOOBaHUHU K
pe3ynbTaTam oOy4eHHs] XUMUHU Ha YPOBHE I1€JIe U3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JESATENBHOCTH OOY4YaOIIETroCsl IO OCBOEHUIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHWE XWMHH CIIYXKUT OCHOBOW JUisi (OPMHUPOBAHUS MHPOBO33PCHHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €JIMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEW MPECTaBICHUS O B3aWMOIPEBPAILICHUSIX
SHEPruM M 00 HBOJIIOLMHU BEIIECTB B MPUPOJAE, O MyTAX PEIICHHS [NI00ATbHBIX
mpo0eM YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOHM, JYHEPTETUUYECKOMH,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, TPOOIIEM 3paBOOXPAHEHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealiM3alid  BO3MOXKHOCTEH  JUJIi  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 00111el 1 (PYyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpPMUPOBAHHE MBINUICHUS W TBOPUYECKHX CIOCOOHOCTEM
OoOy4JaromMxcs, HABBIKOB KX CaMOCTOSITEJIbHOW y4eOHOW  JIeATEeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHON ACSITETbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €IMHCTBO MIPUPO/IBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATaroM B (pOPMUPOBAHUU E€CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0YYarOIINXCS;



criocoOCTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbple HampaBiieHHs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEHUPUKON
COJEepKaHUSl  y4yeOHOro  MpenMera, KOTOPBIA  SBISETCS  Ie1aroru4ecKH
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0oOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CUCTEMBbl IMEPBOHAYAIBHBIX MOHATHN XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHATHI
OPraHUYECKON XUMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJIBIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUI O XUMHYECKON
peakuuu. OOe 3TU CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEJOBATENBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUYEHHUSA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBlIeHUNl 00 JJIEKTPOJIMTUYECKOW AMCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHMS PAcCMATPUBAIOTCS Ha OCHOBE OAMIMPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIONHSS (PYHKIIUU OOBSCHEHUS W TPOTHO3ZUPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJIYUYEHUS
M3Yy4YaeMbIX BEIECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIOCOOCTBYET  (POPMHUPOBAHUIO
MIPEJICTABJICHNUS] O XUMUYECKON COCTABISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW MNpHUPOAbI, LIEHHOCTHOTO OTHOLICHWS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XUMUU NPOUCXOAUT C MPHUBJICUCHUEM
3HAHMM W3 paHee W3YUYEHHBIX YYEOHBIX MNpeaMeToB: «OKpyXarooluid MUp»,
«buomorus. 5—7 kmacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHH TPOUCXOAUT (OPMHPOBAHUE 3HAHUW OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJBTYPBHI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaXKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUH,
JOCTYIHBIX 0000IIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJIaM [IO3HAHUS MpPU M3YyYEHUH BEUIECTB WU
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHHUHN U
UX TPUMEHEHWHM B Y4YEOHO-NO3HABATENBHON U YyueOHO-HCCIEN0BATENIbCKOM
JeATENbHOCTH, OCBOECHHMM TNPaBWII O€30MacHOro oOpalieHus ¢ BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipn u3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKHe 11eJ1, KaK:

— (opMupOBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHMss Ha CHCTEMAaTH4eCcKoe MpUOOILIEeHUE
oOy4Jarommxcs K CaMOCTOSATEIbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaOIITUMUCS
OMbITAa Pa3HOOOPA3HON NEATEIBbHOCTH, IMO3HAHHUS W CAMONO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAJIBHOE 3HAYEHUE IS
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanne oOmeld (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh M OLEHUBATH SIBJICHUS
OKPYAIOLIEro MHUpPA, MCHOJIb3Yysl 3HAHUS W OMNbIT, NOJYYECHHBIE IPU H3YyUYECHHH
XUMHUH, TPUMEHSTh HMX MpPH PEUICHUU TPoOJeM B TMOBCEAHEBHOM >KU3HH H
TPYAOBOU IEATEIBbHOCTH;

— (¢opMmHpoBaHHE Yy OO0y4YalIIUXCAd T'YMAaHHCTHYECKHX OTHOILUEHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKUX 3HAaHUW I8 BBIPAaOOTKH 3KOJOTHYECKH
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEILHOCTH B LEJAX
COXPAHEHHUs CBOETO 3/10POBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHSA OOIIEYENIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiIs M HANPaBIECHHOCTH JalbHEHIIETo
oOyueHus.

OO1ee 4YMCIO YacoB, OTBEACHHBIX MJIs HU3Y4YEHUS] XHMHH Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, cocTariseT 136 gacos: B 8 kitacce — 68 yacos (2
gaca B HeJlent0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuUM B )KU3HU 4YeJOBEKa. XMMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3NMYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BewecTB. [loHsATHE O MeToAax MO3HAHMUS B XMMHUH. YHCTBIE BEUIECTBA U CMECH.
Crioco0nI pa3eneHus: CMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XMUMHUYECKHX
aneMeHTOB. [IpocTbie U CioXKHbIEe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢opmyna. BaleHTHOCT aTOMOB XHMHUYECKHUX D3JIEMEHTOB.
3aKOH MOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHUTENbHAs aToOMHas Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAas Macca. MaccoBas 10151 XUMHUYECKOr0 AJIEMEHTA B
COEJIMHEHUHU.

KommmuecTBo BemectBa. Moiib. MonsipHast macca. B3auMoOCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COECTMHEHUM.

DU3UYECKUE U XUMHUYECKUE SIBJIICHUS. XUMUUYECKasA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEHIECTB. XUMHUYeckne ypaBHeHus. Kmaccuduxarms
XUMHYECKUX peakluil (COeMHEHUS, PA3I0KEHHSI, 3aMEILLICHUs, 0OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, mpaBuiamMu paboThl B J1aOOpaTOpUu U
npuéMaMu oOpamieHus ¢ J1adopaTOpHBIM 000PYOBAHUEM, W3YUCHHE W OMUCAHHE
(bu3NYeCKUX CBOMCTB 0O0pa3lOB HEOPTaHWUYECKHX BEIIECTB, HAOIIOJACHHUE
busnueckux (TIaBJIeHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCALMsI BOJbI) M XUMHUYECKHX (FOPEHUE CBEYH, NPOKAIWBAHHUE
MEJHOM MPOBOJIOKH, B3aUMOJECHCTBUE MEJIa C KUCJIOTOM) sIBJIEHUI, HAOII0IEeHUE U
OMMCaHWE MPU3HAKOB IMPOTEKAHMS XUMUUYECKUX peaklHil (pa3ioKeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pa3iioKeHUE THUIPOKCHA
meau (II) npu HarpeBanuu, B3auMoIeMcTBUE XKele3a ¢ pacTBopoM conu menu (1II),
U3Y4YEHUE CIOCOOOB pPA3AEIICHHUsS CMECEl: C NMOMOIIBI0 MarHura, (pUIbTPOBAHUE,
BBITIAPUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKU MMOBAPECHHOM
CONiM, HaONIOZEHHWE W  ONUCAaHUE  PE3YJbTAaTOB  TMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MAacChl, CO3JIaHUE MOJEJEeH MOJEeKyI
(ILIapOCTEPKHEBBIX).

BaxHellline npeacTaBUTE I HEOPraHMYECKUX BelecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — ajmeMeHT U mpoctoe
BelecTBo. HaxoxneHue kuciaopoaa B mpupone, (U3NUECKHE W XUMHYECKHE
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucmopoma. CrocoOsI



MOJIYYCHHUS] KUCTOpoAa B JIA0OpPAaTOpUM ¥ TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TeroBoit >P¢deKT XUMUYECKOM peakiuu, TEPMOXMMHYECKUE YpPaBHEHMS,
DK30- M DJHJIOTEPMHUYECKHE pPEakUMU. TOIUIMBO: YroJib M METaH. 3arpsA3HCHHE
BO3/yXa, YCHJICHNE NApPHUKOBOTO 3P eKTa, pa3pylIeHue 030HOBOTO CIIOA.

Bomopon — »memeHT M mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoae, (U3MUECKUe M XHUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nosyuyeHus. Kucnorsl u conm.

MounspHblii 006EM Ta30B. PacdéThl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbBL. Boma kak pactBoputens. PacTBoOpbL
HacpllieHHbIE M HEHACBIIEHHBIE PAcTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas noss BemecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBAaHMS.
Ponb pacTBOpOB B mpHpoJie U B KU3HU 4YesIOBEKA. KpyroBopoT BOJBI B MPUPO/IE.
3arps3HeHne NpupoaHbIX BoJA. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus nHeopranndeckux coenuHenuil. Oxcuasl. Kiaccudukarus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBbIE, KHUCJIOTHbIe, aM(OTepHbIE) W
HeconeoOpasyomue. Homenknatypa okcujgoB. Pusznueckne M XUMUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanus. Knaccudukauuss OCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. PU3NYECKME M XWMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccudukamnus kucnor. Homenknatypa kucinor. Ousznueckue u
XUMHUYECKHEe cBoicTBa KHCIOT. Psan akruBHoctu MetamiaoB H. H. bekerona.
[lonydeHnne KUCIoT.

Conu. Homenkiarypa coiieil. @u3ndyeckne U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tosyuenue coient.

['eHeTnyeCcKas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE OIPENEIICHUE COAEPKAHU KUCIOpOAa B BO3yX€, ITOIyYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aMMOJICMCTBUSL BEIIECTB C KHCIOPOJAOM H YCIOBHS BO3HHKHOBEHHS U
MpeKpallleHus] TopeHus (Mo)kapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
ONKCAaHUE HX CBOMWCTB, MOJy4Y€HHE, COOMpaHUE, paAClO3HABAHME U H3YUYCHHE
CBOICTB BOJOpojAa (ropeHue), B3aumMojaecTBue Bogopoaa ¢ okcuaoMm meau (I1)
(BO3MOKHO HCIIOJIb30BaHHUE BHUJEOMATEpHaAIOB), HabIOAeHHE 00pa3IloB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPACTBOPOB C  OINPEIEIEHHOU
MacCOBOM J0JIell pacTBOPEHHOTO BEILIECTBA, B3aMMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpyeM ©  KajublMeM) (BO3MOXKHO HCIIOJB30BaHUE BHUIEOMATEpPHAJIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCJIOT U ILEJIO0Yeld,
u3ydyeHue B3auMojeiicTBus okcuaa menud (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEAaKUHW HEUTpAIN3aly{, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI'O MeTajula APYTMM M3 pacTBOpPa COJIA, PELICHUE
DKCIEPUMEHTAIBHBIX 3aJad II0 TeMe «BaXHeHllne KiIacChl HEOPraHUYECKUX
COCIMHEHUI.

Iepunoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
iemenToB JI. W. MenpaeneeBa. CtpoeHne aTomMoB. XHMMHYECKAs CBA3b.
OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(DUKAUMU XUMUYECKUX dieMeHToB. llonsTue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJlIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DJIIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
U TUAPOKCUIBI.

Ilepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX IIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
ITepuoauueckoit cucrtembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabt
u rpynmbl. OHU3UYECKUH CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB IIEpUOJa U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DimekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aToMOB TNepBbIX 20 XHMMHUYECKHUX DIIEMEHTOB
ITepuonnueckoir cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €0 MOoJIoKEeHUIO B [lepnoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTH M3MEHEHUS paanyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaMm.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanyeckoi CHCTEMbl XMMUYECKUX
DJIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. JI. M. MenaeneeB — yd€HbI U
I'PaKIaHVH.

Xumuueckass cBsi3b. KoBanmeHTHas (MOJspHass M HENOJISIPHAs) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
IIponiecchl okucaeHns U BOCCTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

u3ydyeHrue oOpas3lOB BELIECTB METAJUIOB UM HEMETAUIOB, B3aUMOJEHCTBUE
TMAPOKCUIA LMHKA C pacTBOpPaMHM KHCIJIOT W IIEJIOYEH, NPOBEAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHU).

Mesicnpeomemmuoie cea3u



Peanuzanus MeXNpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHUHM B § Kjacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHATUM, TaK U MOHSATUM, SIBJISIOMIUXCS CUCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IHUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIM (DaKT, TUIOTE3a, TEOPHUS,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, TMEPUOJUYHOCTb, HAOJIIOEHNE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

@dusuka: marepus, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsll, BEUIECTBO, TEINO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKHE BEIUYUHBI, €AUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAsl peaKUMs

Ileprnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, KaJMs, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUIIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAITMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCA K PA3IMYHBIM KJIaccaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PEaKIui M0 pa3IuyHbIM MpU3HAKaM (TI0 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKkrty, 1o
M3MEHEHHUIO CTETeHEeW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO
y4acTHUIO KaTajau3zaTopa). DK30- U SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYEeCKOW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakuusax. [[oHATHEe 0 TOMOT€HHBIX U T'€TePOreHHBIX
peakuusax. [lonarue o katanusze. [loHsaTHEe 0 XMMUUECKOM paBHOBeCHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETHPHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKuuu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHMEM  METOJa
3JIEKTPOHHOTI'O OajnaHca.

Teopus 3JIEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHW3M IUCCOLMALMM BEIIECTB C PA3IUYHBIMU BHJAMHU
XxuMH4YecKoil cBs3u. CteneHs quccounanuu. CuibHbIE U cadble JIEKTPOIUTHI.

Peakuyuy noHHOro oOMeHa. YciioBusl MPOTEKaHUs peaKklMii HOHHOTO 0OMeHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM MW cOJell B CBeTE MPEACTaBICHU 00 3IIEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMETauIoB (rpadura MU ajnMasa), CJI0KHBIX BEIIECTB
(xmopuaa HaTpus), MUCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON pEeaklHH
OT BO3ACHUCTBUS pa3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMAUMU KHUCIOT, IIEJIOYEH U  COJer
(BO3MOXXHO  HCIOJB30BAHHE BHUAEO MaTEpHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPHU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHE Ta3a, oOpa3oBaHME BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakluH pa3ioKEeHHs, COCIUHEHUS), pAClIO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOINBIO KAYECTBEHHBIX pPEAaKUMM HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJyibl 4 MX COeIMHEHHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (pU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJjopa
(B3aUMOJEHCTBUE C MeTaJlJlaMH, HEMeTallJlaMH, IejJo4yaMu). XJIOPOBOJOPOA.
ConsiHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa ¥ XJIOPOBOAOPOZA HA OPraHM3M 4YelOoBeKa. BakHeWlne XJIOpHUIbl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJIIOTPONHbIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHHE, (PUIUUECKHE U
XUMUYECKUE cBOMCTBA. OKCHABI CEpPbl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kuciora, (uU3MYEeCKMe U XUMHUYECKHE CBoiicTBa (00OmMe Kak
OpeICcTaBUTeNsd Kiacca KHCIOT U crneuupuyeckue). XUMHUECKHUE peakiuy,
JeKallue B OCHOBE IPOMBIIUIEHHOTO croco0a IMOJIy4eHUsS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHor KucaoThl. COnM CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKlys Ha



cynb(dar-uon. Haxoxmenue cepbl M €€ COCNMHEHMA B MpUpojie. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpebl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HeHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIlCHHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPaHEHHUE B IPUPOJE,
busnyeckue U XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
(bu3rYecKue U XUMUYECKHEe CBOWCTBA, MOJyuyeHrue U npuMenenue. Colu aMMOHHS,
X (QU3HYECKHE U XUMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THas KHUCJOTa, €€ MOJydeHHe, (PU3NYECKUE U XUMHUYECKHUE
cBoiicTBa (0OIlMEe Kak TMpeACTaBUTENS Kiacca KHCIOT W cleuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA00peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUAMH a30Ta
(KUCTIOTHBIE JOXKAHM, 3arpsi3HEHHE BO3/ayXa, MOYBBI W BomoéMoB). Ddocdop,
aloTponHeie Moaudukanuu ¢ochopa, uU3MUECKUE U XMMHYECKHE CBOWCTBA.
Oxcug ¢ocdopa (V) u dochopHas kuciora, puznueckue U XUuMUUECKUE CBONMCTRA,
nostyuenue. Mcnonab3oBanue pocdaroB B KaueCcTBE MUHEPATBHBIX YAOOPEHUM.

Oo6mas xapakrtepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOIHBIE
MOAM(UKALUK, PACHPOCTPAHEHHE B MpuUpone, (U3MUYECKUE U XUMHUYECKHE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuibl yriepoaa, ux
bu3nUeckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBICE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rio0anbHOrO NOTEIUVICHUS KIUMaTra, MapHUKOBBIN
addekt. YronbHas KuciaoTa U €€ colid, ux (PU3NYEeCKue U XUMMUUYECKUE CBOMCTRBA,
MoJlydeHrue W mnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIECHHOCTH U CEJIbCKOM
XO35MICTBE.

[lepBoHavanbHbBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TTIUIEPUH, YKCYCHAsI KHCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOJAOPOAOB (yroib, MPUPOAHBIN Ta3, HETH),
MPOAYKThl UX MepepaloTku (OEH3MH), UX pOJb B OBITY U MPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BAKHBIX BELIECTBAX: XKUpax, OenKax, yriaeBojgax — U ux
poJIi B JKHM3HHM 4YeJlOBeKa. MarepuasbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUN.

KpeMHuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YCHHE W
npuMmenenue. CoequHeHus: KpeMHusi B mpupoje. OOmme npeacTtaBieHus o0
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKaThl, UX HCIOJb30BAHHUE B
ObITYy, B MPOMBIIIUICHHOCTH. BakHeline cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiaeMbl 6e30macHOT0 HMCIOJIb30BaHUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B OBCEAHEBHOU KU3HMU.

Xumuueckuii IKCnepumenm:

M3YyUYeHHE 00pa3Il0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
WX TPOTEKAHMsI, OMBITHI, OTpaXkarolue (PU3NYEeCKUe U XUMUYECKHE CBOWMCTBA
raJloreHOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJb30BAaHUE BHUEOMATEPUAIIOB),
O3HAaKOMJIECHME ¢ oOpaslamMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeQUHEHUsSMHU  (BO3MOXXHO  HCIOJB30BAaHHE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE Tpolecca OOYyIIIMBaHUS caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTbI, M3y4YEHHE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHOM KHUCIIOTHI, MPOBEACHNE KaYECTBEHHON peaklny Ha cyib(art-
WOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEepUAJIOB), oOpasliaMu a30THBIX U (POCHOPHBIX YJIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUS, B3aMMOJIEVCTBHE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), U3YyUYCHUE Moenei
KPUCTANIMYECKUX PEHIETOK anMaza, rpadura, QyiiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, COOMpaHue, paclo3HaBaHUE U U3YUYCHHE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIUMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTallyIbl U UX COEUHEHHUS.

MeTaJiibl 1 MX COeTMHEHUS

OO6mias xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxxeHus B llepmogmyeckon cucreme xumuueckux snemeHToB J[. .
MeHnneneeBa u ctpoeHus atoMoB. CtpoeHne MetamioB. Meranyeckas CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  pEMIETKA.  ODJIEKTPOXMMHUYECKHM Pl
HanpspkeHuil MetaiioB. Dusnyeckne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY U MPOMBIIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxenue B Ileproanueckoil cucteMe XUMUYECKHUX
sanemeHToB JI. M. MenneneeBa, CTpO€HME UX aTOMOB, HAaXOXJECHUE B MPUPOJE.
duznyeckue U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl U



TUAPOKCUABI HaTpusi W Kanus. [IprMeHeHHe MIeTOYHBIX METAINIOB U HUX
COEIMHEHUH.

[IlemouHO3EMENBHBIE METAIBI MArHUM W KaJbLMi: TOJIOXKECHUE B
Ilepnognyeckor cucreMe xumudeckux sneMeHtoB JI. . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PrU3nyecKrue U XUMUYECKUE CBOMCTBA MATHUS
U Kanplusa. Baxseimme coenuHeHHs Kajblus (OKCUZ, THUIAPOKCHI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJFOMUHUN: TIOJI0KEeHUE B [leproinueckor CUCTEME XUMUYECKHUX JJIEMEHTOB
. N. MenpneneeBa, CTpOEHHUE aToMma, HaxOXIEHUE B Ipupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alMtOMUHUA. AM]OTEpHbIE CBOMCTBA OKCHUJIA U TUIIPOKCUAA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyueckoit cucreMe XUMAYECKAX 3IEMEHTOB /I,
N. MenneneeBa, CTpOEHHE aToMa, HaxOoXJIeHUE B npupone. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCuIbl, THAPOKCUIBI U comu xkenesa (11) u sxenesa
(I1T), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYE€HHE  PE3yJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXHO
WCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJE3a B KUCIOPOJE
(BO3MOXXHO  HKCIIOJNB30BAaHHWE  BHJIEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAaKIIMi HAa MOHBI: MArHUS, KAJIbIKs, aIIOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (1), HabmroeHUE U onMKcaHUE MPOILIECCOB OKpAIIMBAHUS
IJJAaMEHH MOHAMU HATpUsl, Kalusig ¢ KaJlblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB T'MIAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIIEHUE SKCIIEPMMEHTAIbHBIX 3a]1a4 10 TeMe «Baxkneimue
METaJUIbl U KX COCTUHEHUS.

XuMus M OKpYKAOLIAA cpeaa

BemectBa u maTepuanbl B IMOBCEIHEBHOM >KM3HHM yenoBeka. besomnacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoips mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Kawmled cpeabl (MpefenbHas J0mycTUMast
KOHIIEHTpanus Beuects, nainee — [1JIK). Poib XuMuM B pelIeHUN 3KOJIOTHYECKUX
npooieMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJMMEPHBIC
MaTepHab).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMUHM B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK U TIOHSATUM, SIBISIOMIMXCS CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEeOpUsl, aHalu3, CHHTE3, KJIacCuPUKalUsg, TMEePUOJIUYHOCTh, HAOIIOEHHE,
AKCTIIEPUMEHT, MOJICTUPOBAHUE, H3MEpPECHHE, MOJCNb, SBJICHHE, TaPHUKOBBIM
a3 PekT, TEXHOIOTUS, MaTEPUAIIBI.

dus3nkKa: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIIHI,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsii, MPOBOJIHHKH,
MOJIYTIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAS
peméTka, CIjiaBbl, (PU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUSI, KOCMHUYECKOEe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: dorocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAIbHbBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: armochepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOIBI,
M0JIE3HbIE MCKOIAaeMble, TOILTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOGHHUS MPOTpaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYEeHHs] XUMUU B €IMHCTBE y4eOHOU H
BOCIIUTATEJIBHON JIEATEIIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMUA B
oOlIECTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXAalOT  T[OTOBHOCTh  OOyYaroLIUXCs
PYKOBOJCTBOBATbCA CHUCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHWEHTAUUMUd U
pacuIMpeHUe ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAay4yHOMY HACIEIUI0, TMOHUMAaHHs 3HAYCHHUS XUMHUYECKOW HAyKH B KU3HHU
COBPEMEHHOIr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHONW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENBbCKOW, TBOPYECKOM M JAPYTHX  BHJAX
JeSTeNIbHOCTH, TOTOBHOCTHM K Pa3sHOOOpPA3HON COBMECTHOM JEATEIBHOCTH IpHU
BBITIOJTHEHUM y4EOHBIX, I103HABATENIbHBIX 3a7]a4, BBINOJIHEHUM XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3AMMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpoLEcce I3TOW Y4yeOHOM JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEIACHUE M INIOCTYNKH CBOMX TOBAapULIEH C IO3ULHHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUIM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEJCTABICHUS O BEIIECTBE M XMMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTABJIAIOIIME
OCHOBY JIJI1 IOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHpa, MpEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHWUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA IOJIy4YEHUE HOBBIX 3HAHUM I10
XUMHUHM, HEOOXOIUMBbIE IJisi OOBSACHEHHS] HaOI0JIaeMbIX IPOIIECCOB M SIBJICHUM,
MO3HABATEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM YHCIIE
HaBBIKOB CaMOCTOATENbHOM pabdoThl C y4YeOHBIMHM TEKCTaMH, CIPABOYHOM



JUTEPATYPOU, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEHHMIO M TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIECHHOCTH W YPOBHS OOYyYECHHS B
JTaJIbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0pOBbIA 00pa3 »W3HU, OCO3HAHUE IOCIEICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHIOTPEOIICHUS AIKOTOJIs, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COOJIIOJIEHUsSI TpaBwil O0€30MacHOCTH MpH  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPaKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpyaa pa3auyHoro poja,
YBOKECHHE K TPYAy M pe3yibTaTaM TPYIOBOH JEATETbHOCTH, B TOM 4YHCJE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBHIOOP
WHMBUYyAIbHON TPAEKTOPUU MPOJIODKEHHS 00pa30BaHus ¢ yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0J10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIleCTBOBAHMS, IOHMMaHHUE LIEHHOCTH 370pPOBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKkoMy M TCHUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOICHMUS
npaBuiI 0€30MaCHOTO MOBEJEHUS TPHU paboTe C BEIIECTBAMH, & TAKXKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4YaeMble NPU HU3YYECHUU XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJNbTYpPhl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX TMPOOJEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUUECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJCISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHUs,
MPUHITAI, TUTIOTE3a, (aKT, CUCTEeMa, MPOIIecC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC NeiCcTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpPBhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

Bba3oBble JJoruueckue J1elicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUHU
3HAaHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX MOHITUN (BBIIETSATH UX XapaKTEpPHbIE
MpU3HAKH, YCTaHABIMBAaTh B3aUMOCBSA3b C JIPYTMMHU MOHSITHUSMH), UCIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTJENbHBIX (PAKTOB U SBJIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHAYKTUBHbBIC, IETyKTHUBHBIE, [0 aHAJIOTHN),
JIeJIaTh BBIBOJIBI M 3aKJIFOYEHUS;

YMEHHE TMPUMEHATH B TIpoIlecCe TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
mpeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMudeckas (opmylia U ypaBHEHHE
XUMUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-T03HABAaTEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISTL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XMMUYECKUX PEAKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejbcKne JeCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaY€CTBE HHCTPYMEHTA
MO3HAHUA, a TaKXKe B KadyeCTBE OCHOBBI i (DOPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

MpUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, yMEHUE Ha0I0JaTh 3a XOJOM IMpolecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POopMyIHpPOBaTH 00OOIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIIATH OTUYET
0 MpOJIETTaHHOM padore.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM Mpe/CTaBICHUS, TTOTYyYaeMyl0 U3 pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJAEp)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(MOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHMOpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBITTOJIHEHHUS
y4eOHBIX U TIO3HABATEIbHBIX 33/1a4 OMPEASIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0acTi MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAaHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSATEIFHO BHIOMPATH ONTUMANBHYIO (POpMY TpeacTaBieHus: nHGpopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMA CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpadvKi 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh M AaHAJU3UPOBAaTh B Ipolecce y4yeOHOH u
UCCIIEIOBATENHCKON JEATENHHOCTU MH(DOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOTHON
CpeIbL.

KoMMyHnKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe 1eliCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJie Auanora W (Wiau) JIUCKYCCHM) IIO
CyHmIeCTBY  OOCyXgaemMoil  TeMmbl, (QOpPMYIUPOBATH CBOM  MPEIIOKCHHUS
OTHOCHUTEIHFHO BBITIOJTHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHHsI ~ IPEACTaBIATh  MOJY4YEHHbIE  pe3yJbTaThl  [O3HAaBATEIbHOU
JESATEIPHOCTM B YCTHBIX W TMHCHBbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAILNIO
pe3yIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paTopHOIl pabOTHI O UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsI Yy4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHOM M KCCIIEJIOBATENIbCKOM  JEATENIbHOCTH  NpU  PEHICHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIHS
COBMECTHBIX JIEWCTBUM, ONpEJEICHHEe KPUTEPUEB IO OLEHKE KavyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryjsiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh e ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM JIEWCTBUWA TP BBINOJHEHWHM 33JaHUA C YYETOM
MOJTyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEILIECTBaX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHHE
UCTIOJB30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUH 3aJaHUN.

INMPEAMETHBIE PE3YJIBTATbDI

B cocraBe nmpeaMeTHBIX pE3yJIbTATOB IO OCBOCHHMIO 00S3aTEIbHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOil paboueld Mporpammoi,
BBIJICTISIIOT: OCBOGHHBIE OOYYArOIIMMHUCSA HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JecTBUH, crnenuduUecKue JIsd TIPEAMETHON 00macTu  «XHUMHS», BHJIBI
JEATEIbHOCTH IO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro HWHTEpIpETaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy 00yuenus B 8 kjiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSITUH: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJUYECTBO BEILIECTBA, MOJb, MOJSpHas Macca,
MaccoBas JIOJIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCIIOTA, OCHOBAHHUE, COJib, 3JEKTPOOTPULATEIBbHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCUpUKaIUs peakuui: peakuuu
COCIMHEHUS, PEaKIuu pPa3NIoKEHUs, PEaKIUU 3aMElICHUs, pEeaKiuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TETUIOBON d(PHEKT peakiiny,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aToOMHasi OpOWTallb, PagUycC
aTomMa, XUMHYECKas CBS3b, MOJSPHAS U HEMOJISIpHAs KOBAJICHTHAS CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAacCTBOpP, MAacCOBas JI0Js BEIlECTBA
(IpolLieHTHAs! KOHILIEHTPAIMs) B PaCTBOPE;

® UIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHUX TOHSTHUH H
MIPUMEHSITh 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPAILICHHUII;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTaBleHUS (OpMyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

® ONpeNEeNsaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHUCJIEHUS  JJIEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHasT YW HOHHas) B
HEOPraHUYECKUX COCAUHEHUSAX;

e packpsiBaTh cMmbici Ilepuonnueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKEeHUS B llepmoamueckoi cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4Y€HUs1, 3aKOHA ABOTajipo;

e ONHUCHIBATH M XapakTepu3oBaTh TaOnuunyio (opmy Ilepuoamaeckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3iuyaThb MOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mobdodHas moarpymnma (b-rpyrmma)», Manbsie u
OOJIbIlIMEe TEPHOJbI, COOTHOCUTH OOO3HAUCHMS, KOTOpPhIE HMEIOTCA B
tabnmuue «llepuognueckas cucremMa XxuMuueckux saemeHtoB . W.
MeHneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 00Iee YnuciIo 3JIEKTPOHOB
U pacrpe/ieieHle X Mo 3JIEKTPOHHBIM CII0SIM);

e KJacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKHE peakiuu (MO YUCIYy U COCTaBy Y4YacTBYIOIIMX B peakluu
BEILECTB, N0 TEIUIOBOMY 3P PeKTy);

® XapaKTepH30BaTh (ONMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAAsi ONUCAHUE MMPUMEPAMU MOJIEKYIISPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

® [IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpALICHUN B
Pa3IUYHBIX YCIOBUSX;

® BBIYUCIATH OTHOCHUTEIIbHYIO MOJEKYJISPHYIO W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JIOJI0 XHUMHUYECKOro 3JeMeHTa 1o Qopmyiie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

® [PUMEHSATH OCHOBHBIE OMEPALMU MBICIUTEIBLHON NEATEIIbBHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, 00OOIIEHHEe, CHCTeMaTH3aIuIo, KiIacCHU(HUKAIIHIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB
BEIIECTB M XHUMHMUYECKUX pEaKIMil, €eCTECTBEHHO-HAYYHbIE METO/bI
NO3HAaHWA — HAOJIIOIEHHE, U3MEpPEHUE, MOJEIHPOBAHUE, SKCHEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e cCjeloBaTh  MpaBWjaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCylaod |
nabopaTopHbIM 000pYJIOBaHHMEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSAMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYYEHUIO U COOMPaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMpeeIEHHON MacCOBOM J10J€il pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO HHIUKATOPOB
(makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kjiacce npeIMETHbBIE PE3yJIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

® pacCKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUN: XUMHYECKUM
AJIEMEHT, aTOM, MOJEKyJa, HOH, KaTHOH, AaHHOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKilusi, XUMUYeCcKasi CBsI3b, TEIIOBOM A(dexT
peakuud, MOJb, MOJISIpPHbIA  00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, SJIEKTPOJIUTUYECKAS] JUCCOLMALIMS, PEaKUUd HOHHOTO
oOMeHa, Karajau3aTop, XUMHUYECKOEe paBHOBECHUE, OOpaTUMble U



HEOOpaTUMBbIE pPEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKWCIIUTENb,  BOCCTAHOBHUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHHE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUYECKas CBiI3b (KOBaJICHTHas, MOHHAS,
METAJJIMYECKasi), KpUCTAJUIMYECKAass peHIETKa, KOPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peakluu, MpeaeabHO IO0MyCTUMas
koHueHnrtpanus [IJIK BemecTBa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX TMOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU ONMKMCAHUM BELIECTB U X MPEBPALLICHHUII;
HCIIOJIB30BaTh XUMHYECKYIO CHMBOJIMKY IS COCTaBJeHUs Gopmy
BELIECTB U YPABHEHUMN XUMUYECKUX PEAKIUM;

ONPENEIATh BaJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX IJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHANICKHOCTh BEIIECTB K
ONpeAenEHHOMY KJIACCy COEIUMHEHHM MO (QopMmyiiaMm, BUJ XUMHUYECKON
CB3U (KOBaJI€HTHAs, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMUYECKON (QopMylie, XapakTep cpelbl B
BOJIHBIX PAacTBOPAaX HEOPTaHWYECKUX COCIMHEHUH, THUI KPUCTATIMUYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: ONUCHIBATh M XapaKTEPU30BaTh
tabnmuunyio Gopmy [lepuonnueckoid CUCTEMbl XUMUYECKHX DIIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynna (A-rpynmna)» U «noOo4yHas
noarpynmna (b-rpynna)», manble u OodbIIME TEPUOABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMECIOTCS B IEPUOAWYCCKONM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHCIO DJICKTPOHOB U
pacrpenielieHue HMX MO DJJIEKTPOHHBIM  CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHECHUI B
npeaenax MaJlblX NEPUOJIOB U IIaBHBIX MOJArPYIMH C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HECOPraHWUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEIIECTB, MO0 TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEH OKHMCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME M CHEUPUYECKUEe XUMUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIas OIMNHCAHUE
MpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUN;

COCTaBISATb YPAaBHEHUSI JJICKTPOJIUTHYECKOW JUCCOLUAIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIIHid
MOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKaHUS XUMHUYECKHX IPEBpAICHUN B pPa3THMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJSIPHYIO MacChl
BEIIECTB, MAacCCOBYIO [OJII0 XHMHUYECKOrO »JJIeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON peaKlnu;

CcOOJII01aTh IpaBuia OJIL30BaHUS XUMHUYECKOU MOCy 101 u
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJIYYEHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YIJIEKUCIIOrO rasa);

MPOBOJUTh  pEaKlMM, TMOATBEPKIAIOIINEe  KAaueCTBEHHBIM  COCTaB
pPa3TUYHBIX BEILECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OPOMHU/I-,
noauI-, KapOoHat-, ¢ocdar-, CHIHUKAT-, Cyab(aT-, TUIPOKCHI-UOHBI,
KaTHOHbI aMMOHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OINEPAIlMU MBICIUTEIILHON JESTEIbHOCTH — aHau3
W CHUHTE3, CpaBHEHHE, OO0O0OIleHHe, CHUCTEeMaTU3allUi0, BbISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3CH — ISl M3YYCHHS CBOWMCTB BEIIECTB W
XUMUYECKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABl TIO3HAHUS —
HaOJIIOICHUE, M3MEpPEHUE, MOJEIMPOBAHUE, IKCIEPUMEHT (peaslbHbId U
MBICJICHHBI).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne HaunmeHoBaHMe pa3/iesioB U JuieKTpOHHBIe (LG poBbIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM MPOrpaMMBblI Bceero oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
Paznea 1. IlepBoHavaibHble XMMUYECKUE TOHATHS
Xumusi — BakHas 00J1acTh
11 €CTEeCTBO3HAHUS U 5 | bubnuorexa [JOK
’ MIPaKTUYECKON JEeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemecTBa 1 xXumMmuueckue 15 1 bu6mmoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paznen 2. BaxHeiimme npeacTraBuTe n

HCOPraHu4e€CKMUX BCHIECTB

21 Bo3nyx. Kucnopon. [Tonarue 6 but6mmoreka [JOK

’ 00 okcHumax https://m.edsoo.ru/7f41837¢
29 Bognopoa. Ilonsitue o kuciaorax g 1 bubnnorexa [JOK

’ M COIIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonstue 06 5 | 1 bubnuoreka [JOK

’ OCHOBAHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChI 1 | 1 bubnuorexa [JOK

) HEOPraHMYECKUX COEAMHEHMM https://m.edsoo.ru/7f41837¢c

Uroro no pazaeny 30

Paspnen 3. Ilepnoanueckuii 3axon u [lepuognyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeseeBa. CTpoenne aToMOB.
XuMmnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH



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

[Tepuoanueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 bu6mmoreka [IOK
XUMHUYeCKuX djemenToB /I, W. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma

- f)(Hanecxas[ CBSI3b. BuGmiorexa LIOK

’ KHCIUTCIBHO 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIC PEAKITIH
Hroro mo pasnery 15 ngsir?l?:;(sigr?}iﬂl%%
PeszepBHoe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

9 KUIIACC

Kosmn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/m KonrpoJsbnsie | IIpakTnuyeckue
NPorpamMmsl Bcero o0pazoBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XUuMHU4ecKHe PeaKIuu
L1 [ToBTOpEeHMe U yrioyOneHne 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3J/IeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX 4 bu6muoreka [IOK
’ peakuii https://m.edsoo.ru/7f41a636
13 DNEeKTpOIUTUYECKAs TUCCOLUALINS. 2 1 1 bu6mmoreka [{JOK
’ XHMMHYECKUE PEAKIMH B paCTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3zgen 2. HemeTa/sILI M UX CO€IHHEHUS
21 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 bubmunoreka LIOK
’ aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OOm1ast xapaKTepUCTHKA XUMUYECKHX
2.2 aneMmeHToB VIA-rpynnsl. Cepa u eé 6 Bubmmorexa LIOK
' PYTHIRL- &P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO11ast xapaKTepUCTHKa XUMUYECKHX
23 asieMeHTOB VA-rpynisl. A30T, pochop U ux 7 1 bubmorexa [OK
) py ) ’ P https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO01as xapakTepuCTUKa XUMHUYECKIX
24 anemeHToB [VA-rpynnsl. Yriepon u 8 1 1 Bubmmorexa [IOK
’ . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAUHEHUS



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

Uroro no pazaeny

25

Paznen 3. MeraJLiibl 1 MX COeIMHEHU S

. bubnuorexa [JOK
3.1 Obmye cBoiicTsa METaIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
32 Baxxueilinine MeTamibl U UX COSTUHEHUS 16 hitps://m.cdsoo.rw/ 76412636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpyKamomas cpeaa
4.1 B a 1 MaTEPHUAIIBL B )KU3HU YeJI0BEKa 3 bubnmorexa LOK
’ cHiects P https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
p 3 but6mmoreka [IOK
C3CPBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
Kosmn4yecTBO 4acoB JJIeKTPOHHbBbIE

Ne Hdara undgponbie

Tema ypoxa Konrposasbnsbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE

padoThbI padoThI
pecypcsl
[Ipenmer xumuu. Ponp XuMuu B )KU3HU
yenoBeka. Temna u BemecTBa. YucToie bubmuoreka [JOK

BemecTBa U cMecu. CriocoOb!
pas3aeneHus cMecen

https://m.edsoo.ru/ff0d210c

IIonsatue o MCTOAaX IIO3HAaHUA B XUMHHU

2 [IpocThie U CH0KHBIE BELIECTBA. 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d227¢
MerTanabl 1 HEMETaJLIHI.
[TP«ITpaBuna paboThI B 1a0OPATOPHH H
pUEMBI 00pAIIEHUs ¢ Ta00PATOPHBIM

3 obopynoBanuem», «Pa3nenenue 1 bu6mmoreka [IOK
cMmeceil (Ha mpuMepe OYHCTKU https://m.edsoo.ru/ff0d23dc
MOBAPEHHOM CONN)». ATOMBI
MOJIEKYJIbI
ATOMBI U MOJIEKYJIbl. XUMUYECKHUE

4 ANIeMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnmorexa [IOK

https://m.edsoo.ru/ff0d26¢ca
XUMUYECKHUX DJIIEMECHTOB
XuMuyeckue GopMyJibl BELIECTB.

5 Xumuyeckue GopMyJibl IPOCTHIX | bubnuorexa [JOK
BEIIIECTB. 3aKOH IMOCTOSHCTBA COCTaBa https://m.edsoo.ru/ff0d28c8
BEIIECTB.

6 BaneHTHOCTh aTOMOB XHUM. 3JIEMEHTOB 1 bubmuorexa [JOK



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

https://m.edsoo.ru/ff0d2a6¢

BanenTHOCTB: pelnienue 3ana4d

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

OTHOcHuTeNnLHAsA aTOMHAs Macca.

bu6mmoreka [IOK

sHuMKIoneauct. O0o0LIeHue u

8
OtHocHTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d2a6¢c
MaccoBast 10J11 XMMHUYECKOT'O JIEMEHTA B
9 coeanHeHUH. BbiBo popmyIibl BemecTBa bubmmorexa [JOK
A ’ A POPMY - https://m.edsoo.ru/ff0d2d50
10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB.
10 BriBoa popMyItbI BelecTBa o MacCOBBIM bub6nuorexa LIOK
JIOJISIM 3JIEMEHTOB. https://m.edsoo.ru/ff0d2eae
1 Peienue 3a1a4u no U3y4eHHBIM TEMaM. bub6muorexa LIOK
ATOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edsoo.ru/ff0d323c¢
12 KonunuectBo BeniectBa. Moiib. MossapHast bubmuoteka [JOK
macca https://m.edsoo.ru/ff0d350¢
13 KonTponshas pabora. «BemecTsa. bubnuoreka [IOK
Xumudeckue GopMyJibl». https://m.edsoo.ru/ff0d5230
14 du3uYecKre U XUMUYECKUE SIBJICHUS. bubmuoreka [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBusl NIPOTEKaHUS bu6muoreka LIOK
XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUs! MACChl BEIIECTB. bubnuotexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konumdecTBa, Macchl BEILIECTBA bubnuorexa LIOK
10 YPAaBHEHUSIM XUMUUYECKUX PEaKLUI https://m.edsoo.ru/ff0d5708
Knaccudukanmst XuMuueckux peakimi
18 (coenuHeHus1, pa3noKeHHs], 3aMEILECHUS bubmorexa [OK
8 P > SAMCTHCHI, https:/m.edsoo.ru/f0d334
oOmMeHa)
19 M. B. JIoMmOoHOCOB — y4€HBIii- bubnuorexa LIOK

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c

cUcTeMaTu3alys 3HaHu|

Brruncaenus KOJIMYE€CTBA, MaCChl BEIICCTBA

bubmnoreka LIOK

20
110 YPAaBHEHUSM XMMHUYECKUX PEAKIIMN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech ra3zoB. CocraB Bo3ayxa.
21 Kch}(l) 0J1 — DJIEMEHT U NPOCTOE ’ Bubmmorexa [JOK
POA P https://m.edsoo.ru/ff0d448¢e
BelecTBo. O30H
Ou3nyeckue 1 XUMHUUECKHE CBONCTBA
22 KHCIIOpoJa (peaKIuu OKUCIICHHS, TOPCHHE ) Bu6nmorexa [IOK
poJa (peaxh » TOP ) https://m.edsoo.ru/ff0d4614
[TonsTre 06 okcumax
CriocoOslI MosTy4eHus KUCIopo/ia B
23 71a00paTopyr U MPOMBIIUIEHHOCTH bubamorexa [JOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciaopoa
TemnoBoi 3 PeKT XMMUIECKOI peaKIuy,
24 TIOHSTHE O TEPMOXUMHUYECKOM YPABHEHUH bubmorexa [OK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
ToruBo (HedTh, yroiab U METaH).
25 3arpsi3HEeHHE BO3/yXa, CIOCOOBI €T0 bubmmorexa [OK
P Ay, https://m.edsoo.ru/ff0d4c4a
peI0TBpAICHUS
26 [TP «Ilony4yenue u coOupaHue KHCIOpOaa, bubmuorexa [JOK
U3YUYEHUE €TI0 CBOMCTB) https://m.edsoo.ru/ff0d4ae2
7 Boaopoa — sneMeHT 1 mpocToe BEIIECTBO. bubnuorexa [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)8 du3ndecKre 1 XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bojiopoa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [JOK
29 II
OUATHE O KHCIOTAx 1 COIBIX https://m.edsoo.ru/f0d50d2
30 Crioco0bl mosy4eHust BOAOPO/Ia B bubnuorexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290

[1P «ITomy4yenue u cobupaHue BOAOpOIa,

bubmnoreka LIOK

31
M3YUYEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
bubmnoreka LIOK
32 MosipHbIil 00BEM Ta30B. 3aKOH ABOraapo
p AP https://m.edsoo.ru/ff0d542¢
Brruucienus o0béMa, KOJIM4ecTBa
33 BEIIIECTBA I'a3a 10 €ro W3BECTHOM bubmiorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIK 00bEMY
Brrunciiennsa 0065EMOB ra3oB IO
34 aBHEHHWIO PEaKIINM Ha OCHOBE 3aKOHA bubmmorexa TIOK
yp . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHHH Ta30B
35 dusnyeckne 1 XUMHIESCKHE CBOMCTBA BOJIEI bubmorexa HOK
& https://m.edsoo.ru/ffl0d587a
16 CocraB ocHoBaHui. [TorsTue 00 bubmuoreka [JOK
HHIAKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HackieHnssie u
37 HEHAaCBIIIIeHHBIE pacTBOPEL. MaccoBast 10 bubmmorexa IIOK
= p ppl: a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
ITP no teme «IIpuroroBieHue pacTBOpPOB €
38 onpeneaéHHo MacCOBOM JToJIeH bubmotera [JOK
pedl . A https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIICCTBAY
39 KonTponbras pabota mo Teme «Kuciopos. bubnmoreka [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCu(UKaIIUS, bu6mmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa [OK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
42 OcHOBaHuUs: COCTaB, KIaccu(puKaIus, bu6mmoreka ITOK
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HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
13 [TonyueHue u XMMHUYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHMUM https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIATYpa, COCOObI bubnmoreka [JOK
MOJy4YEHUS, XUMHUECKNE CBOMCTBA https://m.edsoo.ru/00ad9474
[1P Penienue skcriepuMeHTaIbHBIX 33124
47 1o TeMe «OCHOBHBIE KJIACCHI bu6morexa TIOK
. https://m.edsoo.ru/00ad9b7¢c
HEOPTaHUYECKUX COCTUHEHUI»
43 I'eneTnueckas cBsi3bp MEKy Kilaccamu bu6mmoreka [IOK
HEOPraHWYECKUX COETMHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmorexa [JOK
49 O06o001IeHre 1 cucTeMaTr3aIus 3HaHUKA
Hl . https://m.edsoo.ru/00ad9cb2
50 KonTponbhas padora no teme "OCHOBHBIE bubnuorexa [IOK
KJIACChl HEOPTAaHMYECKUX COeTUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKY KIaCCHPUKAITUU
51 XAMUYECKUX dJIeMEHTOB. [loHsTHE O bubmorexa TIOK
i https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3akoH u [lepronuueckas
52 CHUCTEMa XUMHYECKHUX 3eMeHToB /1. 1 bubmorera [JOK
T https://m.edsoo.ru/00ada52¢
MenneneeBa
bubnuorexa [JOK
53 [Iepuonsl, rpynmsl, NOATPYIIIILI 1

https://m.edsoo.ru/00ada52¢c
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Ctpoenne atomoB. CocTaB aTOMHBIX SIIIEP.

bubmnoreka LIOK

54
H3otonel https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 aneMeHToB [lepuognueckoii cucremsr 1. bubmorexa [OK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
XapaKTepucTuKa XUMHUECKOTO 3JIEMEHTa
56 o ero nojiokeHuro B Ilepuognueckont bubmorexa LOK
PO https://m.edsoo.ru/00ada824
cucteme /1. 1. Menzaeneena
3nauenue [leprnoanyeckoro 3akoHa s
57 pa3BUTHS HayKH U TipakTuku. /1. . bubnmoreka [JOK
MenaeneeB — y4€HbIN, IEAror u https://m.edsoo.ru/00ada96e
rpakJ1aHuH
PesepsuEblil ypok. O000IIIEHE 1
58 CI/ICTIe)MaTI/BZpI/ISI sHauuii / Becepoccuiickas Bubmorexa ITOK
I p https://m.edsoo.ru/00adb33c
MpoBepoyHas paborta
Konrtponsnas padora no teme «CtpoeHue
59 aroMa. XAMHAYECKAs CBA3bY / bubmmorexa IIOK
L https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepouHas paboTa
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XUMHYECKHUX AJICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 Honna €CKas CBS3
HFET XHMUHCCKAT CBASD https://m.edsoo.ru/00adac34
62 KoBanenTHast noisipHas XUMUYECKas CBI3b Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HENoOAsipHAask XUMHUYECKas bu6mmorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CrelneHn OKUCIEHUS bubmorexa LOK

https://m.edsoo.ru/00adae28
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65 OKHUCIUTEIbHO-BOCCTAaHOBUTEIBHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
Bbu6mmorexa [JOK
1
66 OKHUCIUTEIN U BOCCTAHOBUTEIHU hitps://m.cdsoo.r/00adb076
67 Pemenue 3agau. O600meHne u 1 bubmuoreka [JOK
cUCTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 Pemenue 3amau. O600mICHUE 1 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kourpoiasbnsie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

Knaccudukanus 1 HOMEHKIATypa

| HEOPraHUYECKHUX BEILECTB. 1 bubnuorexa LIOK
TunuyHbIe XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adb59e
U3Y4YEHHBIX BEILECTB.
Knaccudukanus 1 HOMEHKIATypa

) HEOPraHUYECKHUX BEIECTB. 1 bu6nuorexa LIOK
TunuuHbIE XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adb6b6
U3Y4YEHHBIX BEILECTB.
[Iepuoanueckuii 3aK0OH.
Ilepnoauueckas cucrema

3 XAMUYECKUX d11eMeHToB /1. 1. 1 bubmuorexa [JOK
MenpeneeBa. 3aKOHOMEPHOCTH B https://m.edsoo.ru/00adb7e2
M3MEHEHUHU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB MEPBbIX TPEX NEPUOIOB

4 Buael XUuMHU4YECKOU CBSI3U U TUIIBI 1 bu6mroreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel o teme

5 «IToBTOpenue u yriayOjaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/elIOB Kypca 8 Kiacca»

6 Knaccugukarus XxuMmuueckux | bubmmoreka [IOK
peaKuuii Mo pa3IMuHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0

7 IToHsATHE O CKOPOCTU XUMHUYECKOMN 1 bubnuoreka LIOK
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pCaKknuu. IloHsTHE O TOMOT€HHBIX B
IreTEPOrCHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a

IToHsATHE O XUMHYECKOM PAaBHOBCCHHU.
@akTOpsl, BIUAIOIIKAE HA CKOPOCTh

bubmnoreka LIOK

XHAMHUYECKHUE PEAKIIUU B PACTBOPAX)

8
XUMHUYECKON PEAKIIMU U TTOJIOKECHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTHYECKON
10 ncconnanuu. CUILHBIE U cl1a0bIe bubmmorexa IIOK
A HHALHH. https://m.edsoo.ru/00adcd68
BJIEKTPOJIUTHI
11 Honnsle ypaBHEHUS peakIiuil buGnnorexa [IOK
P peaxt https://m.eds0o.ru/00add448
XUMHYeCKe CBOMCTBA KHUCIOT B
12 OCHOBAHHWM B CBETE MPEACTaBICHIHN bubmmorexa TIOK
pVH https://m.edso00.ru/00add5d8
00 BIEKTPOIUTUYECKON JUCCOIHAIIIHT
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABIIEHNI 00 bubmorexa LOK
p . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON AUCCOLHAIIII
14 ITonsTHE O THAPOIN3E COJIEH bubmmorexa TIOK
b https://m.edsoo.ru/00add9d4
15 O60061eHre U cucTeMaTH3aIus bubnmoreka [JOK
3HaHUM https://m.edsoo.ru/00addd12
16 [1P «Pemienne 3xcneprMeHTaNbHbBIX bubmuoreka [IOK
3a71a9» https://m.edsoo.ru/00addbfa
Konrtponsnas padora Ne2 o treme
bu6mmorexa [JOK
17 «OIEKTPOIMTUYECKAs TUCCOLMALIUS.

https://m.edsoo.ru/00addec0
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O011ast XapakTepUCTUKA raJOreHOB.

18 XHWMHUYECKHE CBOMCTBA HA IPUMEPE bubmmorexa LOK
puMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBoaopoa. ComnsiHast KMCIIOTA,
19 XUMHYECKHE CBOMCTBA, MOTyYCHUE bubmmorexa LOK
’ Y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [TP no reme «IlonyueHnue cosstHOM bubnuoreka [IOK
KHCJIOTBI, U3y4EHUE €€ CBOUCTBY» https://m.edsoo.ru/00ade348
Brriuucnenus no ypaBHeHUSIM
21 XUMUYECKUX PEAKIUH, €CIIH OAUH U3 bubmmorexa LIOK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
” OO6m1ast xapakTepUCTUKA SJIEMEHTOB bubnmoreka [[OK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIINY CEPHI.
” Haxosxienue cepsl U €€ coeTMHEHUIT bubnmoreka [JOK
B NpHUpoJe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo1, CTpOEHHUE, bubnmoreka [JOK
(buznYeCcCKre U XUMUIECKIE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,
25 (hU3HYECKre U XUMHUYECKHUE CBONCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHAMHMUYECKHUE PEAKIIH, JIEKALUE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
26 MIOJTyYEHUsI CEPHOI KUCIIOTHI. bub6nuorexa [IOK

XHWMHUECKOE 3arps3HEHUE
OKpY>Karolleu cpebl COETUHEHUSIMHU
cepbl

https://m.edsoo.ru/00adec8a
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Brruncienne MaccoBOU JOJIM BRIXOIA

bu6mmoreka [IOK

27
NPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCTUKA SJIEMEHTOB

)3 VA-rpynnsl. A30T, pacipocTpaHeHHE bubnuoreka [IOK
B IIpHpoJie, PU3NICCKUE U https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AMMHUaK, ero pu3nIecKue u

29 XUMHUYECKHE CBOMCTBA, IMOJyYEHUE U bubmmorexa OK

> HOLY https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «lTomydyenne ammmnaka, U3y4eHue ero bubmmorexa [JOK
N ' 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ Gu3ndecKue u bubmuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJNEN
aMMOHUS B KQU€CTBE MUHEPAIbHBIX

32 no0Opennii. XUMHYECKOE bubmmorexa IIOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIEH CpeIbl
COCIMHEHUSIMU a30Ta
docpop. Oxenpn pochopa (V) u

33 (bocg)o pHaﬂ KI/ICJ'I((I))Ta (b(l)ll/:SI/I(‘lelKI/Ie u bubmmorexa LOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTYUYEHUE
Hcnons3oBanue pocdaros B

34 KauecTBE MHUHEPAIbHBIX YA00pEHUH. bubmuotexa [JOK
3arpsi3HEHUE IPUPOAHOM CPEbl https://m.edsoo.ru/00adfc20
dbocharamu

35 VYruepoa, pacnpocTpaHEeHUE B bu6nuoreka [IOK

IIpUpoac, (bl/ISI/I‘leCKI/Ie Hn XUMHYCCKHEC

https://m.edsoo.ru/00adfd9c
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CBOICTBa

Oxcunsl yraepoaa, ux Gpusndeckue u
XMMHYECKUE CBOMCTBA.

bu6mmoreka [IOK

36
DKOJIOTUYECKHE MTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIEC ¢ OKcHIOM yrieposa (IV)
37 YroibpHas KUCI0Ta U €€ COJIU bubmotera [IOK
https://m.edso0o.ru/00ae006¢
[IpakTnueckas padboTa o Teme
18 "[losrydueHne yriekucioro rasa. bubnuoreka [IOK
KauecTBenHnas peaknus Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
HoH"
[lepBoHayanbHbBIE MOHATHUS 00
39 OpraHMYeCKUX BEIIECTBAX KaK O bubmorexa LHOK
p https://m.edsoo.ru/00ac054¢
COEIMHEHMSIX YTIIepo/ia
40 Kpemunii u ero coe fMHEHUS bubmmorexa TIOK
P https://m.edsoo.ru/00ac080a
IIpakTruyeckas pabota Pemenue
41 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoreka [IOK
«Baxneiinye HeMeTaIbl U UX https://m.edsoo0.ru/00ae0bf2
COCTUHEHUS
Kontponbnas padota Ne3 mo teme
. bubmuoreka [JOK
42 «BaxHeimye HEMeTaIIbl M UX
https://m.edsoo.ru/00ae0el8
COCIMHEHH S
OO6mrast XxapaKTepruCTUKa XUMHIECKUX
3JIEMEHTOB — METAJIIOB.
bubmnoreka LIOK
43 Merammyaeckas CBs3b U

MeTaJlJIn4ecKasi Kpucrauinyeckas
pemérka. Pu3nyeckre CBOMCTBA

https://m.edsoo.ru/00ae103e
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METAJIJIOB

XHUMHUUYECKHUE CBOMCTBA METAIJIOB.

bu6mmoreka [IOK

44 DIEKTPOXUMHUUECKHH P
P . P https://m.edsoo.ru/00ac1156
HaIpsHKEHUH METaIOB
OOu1re ciocoObl MOTYYEeHHUs
MeTtaioB. CraBbel. Beluncienus no
45 aBHEHUAM XUMHUYECKUX PEAKIIUN bubmmorexa LIOK
yp PeaKiui, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COACPIKUT
puMecHu
46 TlonsaTue o KOppo3UU METATIIOB Bubmorexa ITOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 €JI0YHBIE METAJUIbI
1 https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ TUIPOKCUIBI HATPUS U bubnmoreka [JOK
Kalusa https://m.edsoo.ru/00ae14b2
49 IllenoyHO3eMEIbHBIC METAIBI — bubmuorexa [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiie coenuHeHns KaJabIlUg bubmmorexa LIOK
4 H https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATHU3ALUS
3HaHUHI
JKEcTKOCTh BOMBI U CIIOCOOKI €€ Bbu6mmorexa [JOK
52
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTrueckas paboTa Mo Teme
53 "YKEcTKOCTh BOABI 1 METOIEI €6 bubmorexa LOK
" A A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
54 N — bu6mmoreka [IOK

https://m.edsoo.ru/00aelc64
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AMdoTepHbIe CBOMCTBA OKCHA 1

bu6mmoreka [IOK

55
TUAPOKCUIA https://m.edsoo.ru/00aelc64
Bbu6mmorexa [JOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, TUIPOKCUIBI U COJIU XKeje3a bubnmoreka [JOK
(II) n xene3a (I11) https://m.edsoo.ru/00ae35¢e6
58 O06001IeHNE U CUCTEMATU3ALIHS
3HaHUH
[IpakTrueckas padota. Pemnenne
59 JKCIEPUMEHTAIBHBIX 33724 10 TEME bubmuotexa [JOK
«Baxneiimye MeTajabl U UX https://m.edsoo.ru/00ac3de8
COCIMHEHHSD»
Brrunciienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIU OJIUH U3
60 peareHTOB J1aH B U30BITKE WIIN bubmnoreka LIOK
COJZICPKUT TpuMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa NPOIYKTa
peakuumn
61 O06001IeHrEe ¥ cUCTEMAaTH3aIUI
3HaHWH
Konrponsnas padora Ne4 o reme
62 «Baxwneiime MeTaIbl U UX
COCIMHCHHU S
63 BemectBa u matepuansl B bu6mmorexa [JOK
MOBCEIHEBHOM KM3HU YEI0BEKa https://m.edsoo.ru/00ae3£50
64 XHUMUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponb xuMuu B perieHnn bubnunoreka [IOK
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AKOJIOTUYECKHUX TTPOOIEM

https://m.edsoo.ru/00ae4270

66 PezepHblil ypok. O0o01eHue u | bubnuoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O6001IeHIE 1 | bubnmoreka [JOK
cucTeMaTu3anusg 3HaHUN https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O6001eHue u | bubnuoreka [IOK

CUCTEMATHU3alUA 3HAHUN

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Kon
MpoBepsAEeMOro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘IaHBHHe XUMHNYCCKHUEC ITOHATHA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIOHSATHH: arom,
MOJIEKyJIa, XUMHUYECKHA DIEMEHT, IMPOCTOE BEUIECTBO, CIOXKHOE
BEIIIECTBO, CMeECh (OJHOPOJHAST W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAsT AaTOMHAasT M MOJEKYJsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJII XUMHUYECKOTO
3JIEMEHTa B COCJMHCHUHU, MOJIAPHBIA O0BEM, XMMHYECKas pPEaKIMs,
KIacCU(pUKAIUs  peaKIHii: PEeakuu  COCJAMHCHHUS,  PEeaKIuu
pa3jOXKEHUS, PEaKIUU 3aMEIICHHs, pPEaKIuH OOMEHa, 0JK30- H
SHIOTEPMUYECKUE PEAKIUU, TEIUIOBOW 3P(EKT peakiuu, pacTBOp,

MaccoBas J10Jis BeulecTBa (IIPOLeHTHAs KOHIIEHTpAIHsl) B pacTBOpe

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHHA H

MMPUMCHSTD 9TU IMOHATHS ITPU OINMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BATh XHUMUYCCKYIO CHUMBOJIMKY UL COCTAaBJICHUS (I)OpMYJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PacCKphbIBaTh CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O YYC€HHA, 3aKOHaA

ABoraapo

1.5

ONPCACIIATH BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCAUMHECHUAX

1.6

KJIaccu(UIMpPOBaTh XMUMHUYECKHE peakmuu (M0 YHUCIy W COCTaBy

Y4aCTBYIOUINX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (heKTy)

1.7

BBIYHUCIATL OTHOCHTCIIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MACChI

BCIICCTB




1.8

BBIUUCIISATH MAacCOBYIO JIOJIFO XMMHUYECKOTO 3JIeMEHTa Mo ¢opMmyiie

COEIMHEHHUS,

1.9

BBIUHUCJIATH MACCOBYIO JOJIIO BCHICCTBA B paACTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METObl MO3HAHUs — HAOIIOJCHHE,
U3MEPEHHE,  MOJICIMPOBAaHUE,  OKCIEPUMEHT  (pealibHbIi U

MBICJICHHBIN )

ITo Teme: «Baxuelmme MMPEACTABUTCIIN HCOPraHMYCCKUX BCIICCTBY

2.1

pPaCKpeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHUX TIOHATHH: OKCHUn,

KuUCJj10Ta, OCHOBAaHHEC, COJIb

2.2

OnpeaACIIAATb NPUHAMJIC)KHOCTL BCIHICCTB K OHpe,ZleJIéHHOMy KJIacCy

COeIMHEHMH 1o popMmyiam

23

KJ'IaCCI/I(l)I/IHI/IpOBaTI) HCOPTaHNYCCKUEC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHMHUYECKHE CBOWCTBA
BEILLECTB PaA3iIUYHBIX KJIACCOB, MOATBEPXKAAs OINHUCAHHUE IpUMEpaMu

MOJIEKYJIIPHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUNA

2.5

MMPOTrHO3UPOBATH CBOMCTBAa BCIIECTB B 3aBHCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IPOTCKAHUA XHUMHYCCKUX

HpeBpaI_LICHI/Iﬁ B Ppa3JIMYHbBIX YCIIOBUAX

2.6

ClIeZIOBaTh IpaBUJaM IIOJIb30BAaHUS XMMHUYECKOH MOCylol
nabopaTOpPHBIM 00OPYIOBAHMEM, a TaK)Ke IMpaBUiiaM OOpaIEHUS C
BEUIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMHU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJXYYEHUIO M COOMPAHHIO
ra3000pa3HbIX BEHIECTB (BOAOPOAAa M KHCJIOPOJA), MPUTOTOBJICHHUIO
pacTBOpPOB C OIpPEACIEHHONM MAacCOBOM JIOJE€M PacTBOPEHHOIO
BELIECTBA, IJIAHUPOBAThH U MIPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C TOMOIIBIO

MHINKATOPOB (JIakMyC, (heHOIPTATICHH, METUIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACYETHI II0 YPABHEHHUIO XUMUYECKOU pEeaKIuu

ITo Teme: «llepuomuueckuii 3akoH u Ilepuonnueckas cucrema
xumuueckux snemeHTtoB J[. M. MennpeneeBa. CtpoeHue aTOMOB.

Xummndeckas cB3b. OKHUCIUTENHLHO-BOCCTAHOBUTEIIHHEIC peakum»

3.1

PaCKpbIBATH CMBICJI OCHOBHBIX XUMHWYCCKUX MOHSTHH: AApO aTroma,
AIIEKTPOHHBIM CJIOM aToMa, aToOMHas oOpOuTaidb, paguyc aroma,

XUMHUCCKAA CBA3b, IOJIIpHAsA W HCIOJpHAsA KOBAJICHTHASA CBA3b,




SJICKTPOOTPULATCIIBHOCTh, HWOHHAasA CBA3b, HOH, KaTHOH, aHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(I)I/IL[I/II)OBaTL XUMHUYCCKUC 3JICMCHTLI

33

OMHCHIBATh M XapakTepu3oBaTh TabnuyHyro ¢opmy [lepuomuueckoit
CHUCTEMBl XHMHYECKHUX DJIEMEHTOB: pa3jNdaTh IOHITHS «TJIABHAsS
noarpynma (Arpymma)» u «mnobouHas mnoarpynma (brpymma)y,

«MaJiple» U «OOJIbIINEY nepruoabl

34

packpbiBaTth cmblci Ilepuoguueckoro 3axkonHa J[.M. Menneneesa:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT UX I0l0KeHusa B Ilepuonnueckon

CHCTEMCEC

3.5

COOTHOCHTh  O0O3HAuUEHUs, KOTOpPhIE HMCIOTCS B  TabiwIie
«[lepuomnyeckass  cuctema  XuMHU4Yeckux  snmementoB  J[.U.
MenyeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMUYECKHX DJJIEMEHTOB (COCTaB MW 3apsn sjapa, oOliee 4Yucio

9JICKTPOHOB U paCHPCACIICHUEC UX I10 DJICKTPOHHBIM CHOﬂM)

3.6

OMIPCACIIATh CTCIICHDb OKHCJICHUSA 3JICMCHTOB B 6I/IHapHLIX

COCAMHCHUAX

3.7

ONpENEeNsATh BUJ XUMHUYECKOM CBsI3W (KOBaJeHTHAsT M HMOHHAas) B

HCOPraHNYCCKUX COCINHCHHUAX

9 KUIIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30BaTeJIbLHON NMPOrPAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo Teme: <<B€IJ_I€CTBO " XUMHYCCKad pCaKkus»

1.1

pacKpblBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHSATHI: pacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAss AMCCOLMAALNS,
peaknMy MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumMble u HeoOpaThMble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCITUTEIIb,
BOCCTAHOBUTEINIb, OKHCICHME U BOCCTAaHOBIICHHE, aJUIOTPOIUS,
aM(pOTepHOCTh,  XUMHYECKass  CBA3b  (KOBaJIEHTHas, HOHHasd,

MeTaJIJII/I‘IeCKaSI), KPpUCTAJIJINYCCKAA peméTKa, CIIJIaBbl, CKOPOCTb




XMMHYECKON peakiuu

1.2

HIUTIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCECKHUX MOHATHHA H

MMPUMCHSTD 3TU IIOHATHA ITPU OIMMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIAITh YPABHEHUS DIIEKTPOJUTHYECKON AMCCOLUALMM KHUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKpPAUIEHHBIE YPABHEHUS pPEAKLIUN

WOHHOIro 0OMeHa

1.4

PaCKprIBaTh CYIIHOCTH OKHCIIMTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABJICHHSI AJIEKTPOHHOTO OajlaHca ATUX peaKIuii

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOU peaKIuu

IIo temam: «HeMmeTamnbl M HMX COCOUHEHHS» M «MeTauibl U HX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (OMUCKHIBATH) O0IIME U CICIUPUICCKUE XUMUYECKUE
CBOICTBA MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEP)KAAs OMHCAHUE
MpUMeEpaMu MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHUM COOTBETCTBYIOIINX

XUMHYECKUX PEaKIui

2.2

COCTaBIIAITh YPaBHEHMsI PEaKIMil, TOATBEPKIAIOUINX CYIIECTBOBAHUE

TeHETHYSCKOM CBA3U MCKAY BCHICCTBAMU PA3JIMIHBIX KJIACCOB

23

MMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH MPOTCKAHUSA XUMHUUYCCKUX npeBpam’eHI/Iﬁ B PA3JIMYHBIX

YCIIOBUAX

24

Clle/IoBaTh  MpaBWJIAM  IOJIb30BAHUS XUMHYECKOW IMOCYyIOW U
1ab0paTOpHEIM O00OpYJIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIMSIMH IO BBIMOJHCHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHUIO M COOMPAHHIO

ra3o00pa3HbIX BELIECTB (aMMHUaKa U YIJIEKUCIIOro ra3a)

2.5

MNpOBOAWTL pPC€aKIHM, MOATBCPKIAIONINC Ka4eCTBEHHBIA COCTaB
pa3IUYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IyTEM  XJIOPHI-,
Opomun, womua, kKapOoHat, docdar, cuaukar, Cyibdar,
TUAPOKCUINOHBI, KaTHOHBI aMMOHHS, MOHBI HM3YYEHHBIX METaJLIOB,

IIPUCYTCTBYIOIIME B BOJAHBIX PaCTBOpPaX HEOPraHUYECKUX BEILECTB

ITo Teme: «XuMHSI U OKpYXKarOIIasi Cpeaa»

3.1

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX TOHSTHIM: HI[K

BCIICCTBA, KOPPO3UA METAJIIIOB

3.2

INPUMCHATbL OCHOBHBIC OIICpallun MBICIIUTEIBHON JIEATEIBHOCTH —




aHaMWM3 W CHHTE3, CpaBHEHHE, OO0O0OIIEHHe, CHUCTEMATU3AIIMIO,
BBISIBJICHHE TPUYUHHO-CIEICTBEHHBIX CBSI3ed — I U3ydYeHUs
CBOI>'ICTB BCICCTB N XHUMHUYCCKHUX peaKuHﬁ; GCTCCTBGHHOHayLIHBIG
METOJIbI TO3HAHHWS — HAOJIOJCHUE, H3MEPCHHE, MOJICIHPOBAHHE,

AKCIEPUMEHT (peaibHbIN U MBICIICHHBII)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kona

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘IaJH)HBIG XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KM3HHM YeJlOBEKa. XHUMHUS B CHUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

IlonsTue o METOJaXx IIO3HAaHUA B XMMUU. Yucteie B€IICCTBA U CMCCH. CnocoObl

paszaeneHus cMecen

1.3

ATOoMBI W MOJICKYIJIBI. Xumudeckue dieMeHTh. CHMBOJBI  XHUMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICKynﬂpHOC YUCHUC

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOCUTENbHAas ~ aTOMHas — Macca.
OTtHocuTenbHas MOJIEKyJIsIpHas Macca. MaccoBasi 051 XMMHUYECKOTO 2JIEMEHTa

B COCAMHCHUU

1.5

KomnuectBo BemectBa. Moisib. MosgpHast macca. B3anmocBs3b KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX €IWHUI] BemecTtBa. Pacu€rel mo dopmynam

XUMHUYECKHUX COeTUHEHUN

1.6

dOu3nyeckue U XUMHYCCKHE SBICHHSI. XHUMHUYCCKast peakuug u ee IIPpU3HAKH.
3aKkoH COXpaHCHHA MACChl BCIICCTB. Xumuueckue YPaBHCHUSI. KHaCCH(bHKaHHH

XUMUYECKUX peakiuil (COeIUHEHUs, Pa3I0KEHUS, 3aMeleHUs1, 0OMEHA)

1.7

XHUMHUYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOHU ITOCYI0H, C IIpaBUIaMU
paboTel B JabopaTopun W TnpuéMamu oOpamieHus ¢ JabopaTOPHBIM
o0opymoBaHUEM, H3yYeHHUE M ONHCcaHue (U3HUECKUX CBOWCTB 00pa3loB
HEOPTaHWYECKUX BEIIeCTB, HaOoneHne (u3ndeckux (IUIAaBJICHHE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KMIIEHWE U KOHJEHCAIUs BOJbI) U
XUMUYECKUX  (FOpEHHE CBEYH, [MPOKAJIMBAHUE MEIHOM  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBJICHWH, HAOIIOJEeHWEe ¢ ONHCaHUE
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUJIOM Oapusi, pas3jioKeHUE

ruapokcuaa Meau(ll) npu HarpeBaHMH, B3aUMOJEHCTBUE jKeJle3a C pacTBOPOM




comu meau(Il), uzydenue crocoboB paszaeneHus cmecei (¢ TOMOIBI0 MarHuTa,
¢bunbpTpOoBaHNE, BHIMApUBAHUE, TUCTHIUIAIMS, XpomaTorpadus), mpoBeaeHUe
OYHNCTKHN HOB&pCHHOfI coJiy, Ha6J'IIOI[CHI/IC M OITMCAHHE PE3YJIbTATOB MPOBCACHUA
OIbITa, WUTFOCTPHUPYIOMIETO 3aKOH COXPAHCHHS MAcChl, CO3JaHUE MOJEICH

MOJIEKY (I1apOCTEPIKHEBBIX )

Baxwueiime npeictaBuTeNn HEOPraHMYECKUX BEILIECTB

2.1

Boznyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopon — asnemeHT u mpoctoe
BemecTBo. HaxoxneHue kuciaopoja B mpupojne, (pusmueckue M XUMHUECKHE
cBoiicTBa (peakiuu ropenus). Oxcuzapl. [Ipumenenue kuciopoga. CrocoOb
MOJIyYeHUsI KUCTOpoJa B JabOpaTOpuM W TPOMBIIUICHHOCTH. KpyroBopot

KHCJIOpOJa B IIPUPOJIL. O30H — AJUIOTpOITHAdA MO)II/I(I)I/IKEU_II/I}I KHcJopoaa

2.2

TernoBoit 3¢pdext xumuueckol peakiy, TEPMOXUMHUECKUE YPaBHEHUS, IK30-
U HIOTEpPMUYECKUE PeaKkK. TOMIMBO: yrojib U MeTaH. 3arps3HeHHne BO3/1yXa,

ycUJIeHHe MapHUKOBOTO 3¢ (ekTa, pazpyIieHue 030HOBOTO CII0s
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Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxokaeHue Boaopoja B IpUPOJIE,
¢u3NUecKre W XUMHYECKHE CBOWCTBA, TNPHUMEHEHHE, CHOCOOBI TOTYyYCHHS.

Kucnote! 1 conmu

24

MonsipHblit 00BEM ra3oB. PacuéThl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

dusznyeckne CcBoMcTBa BoAbl. Boma kak  pactBopuTenb.  PacTBOpEI.
Haceliennbie U HEHACHILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasgs 1071 BellecTBa B pacTBOope. XUMHUUYECKHE CBOMCTBA BOIBI.
OcHoBanud. Poiib pacTBOpoB B MpUPOJE U B KU3HU ueioBeka. Kpyrosopor
BOJABl B TpPUpOJAE. 3arps3HEHHWE TMPUPOAHBIX BOJA. OXpaHa U OYHCTKA

MNpUPOOHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuil. Oxcuapl. Krnaccugukanus
OKCHJIOB: cosieoOpasyroniie (OCHOBHBIC, KHCIOTHbIE, aM(OTEepHBIE) W
HeconeoOpasytomme. Homenkmatypa okcumoB. Dusmueckne M XUMHUYECKUE

CBOKCTBA OKCUAOB. [loiryueHne okcuaoB

2.7

OcnoBanust. Knaccudukanmss ocHoBaHMA: IIENOYM W HEPACTBOPHMBIE
ocHoBaHMs. HoMeHkaTtypa ocHOBaHH. PU3MYECKHE U XMMHYECKUE CBOMCTBA

ocHoBanuil. [lomydyeHne ocHOBaHUNI

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciaor. Ousndeckue u
XUMHYECKHE CBOWCTBA KHUCHOT. Psag axtuBHocth MeTasioB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa cosieil. @PU3NYECKHME M XUMUYECKHE CBOMCTBA COJIEH.




[Tomyuenue conen

2.10

I'eneTnueckas cBSI3b MCXKIY KiiaCCaMU HCOPraHUYCCKUX COCHI/IHeHI/Iﬁ

2.11

XHAMHMYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OINpEIECICHUE  COACpKaHUs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHue, paclio3HaBaHUE M H3yYeHUE
CBOMCTB KUCIIOpOJa, HAOIIOJEHUE B3aUMOJICHCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBHsI BOBHUKHOBEHUS M MPEKpallleHUs] ropeHus (1moxkapa), 03HaKOMJIEHHE C
oOpa3llaMi OKCHJOB W OIMCAaHME UX CBOWCTB, TMOJIy4YeHHe, coOupaHue,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOZa (rOpeHue), B3auMoJeicTBue
Bogopoaa ¢ okcuaoMm menu(Il) (Bo3aMOXKHO HCTIOIB30BAHME BUIEOMATEPHAIIOB),
HaOmoleHue 00pa3loB BELIECTB KOJIMYECTBOM | MOJb, HCCIEAOBaHUE
0COOEHHOCTEH pacTBOpEHHUs] BELIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHON MACCOBOW JOJEH PacCTBOPEHHOTO
BEIIECTBA, B3aUMOJCHCTBHE BOABI C MeTallaMH (HAaTpUeM U KaJbLUEM)
(BO3MOYKHO MCHOJB30BAaHUE BUJEOMATEPHUANIOB), OIPENEICHUE PAaCTBOPOB
KHCJIOT U IHEJNOYed C MOMOIIBI0 HMHIMKATOPOB, HCCIEJOBaHHE 00pa3lioB
HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJIacCOB, HAOIIOAECHUE W3MEHEHUS
OKpacKM HWHIMKAaTOpPOB B pacTBOpax KHCIOT U IIEJI0Yel, u3ydyeHue
B3auMojeiictBus okcuga meau(Il) ¢ pacTBOpoM CepHOM KUCIOTBI, KHUCIOT C
MeTaJUIAMH, PEaKIUN HEUTpaIU3alnH, [1I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUN,
BBITCCHEHHE OJHOIO MeTaula JAPYTMM M3 pacTBOpa COJIM, pPEIICHHE
JKCIIEPUMEHTAJIbHBIX 3alad Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COCTUHEHUI

[Tepnonnueckuil 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHne aToMOB. XUMHUYECKask CBSI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCJIbHBIC PCAKIITNN

3.1

[lepBbic MOMBITKM KIACCU(PUKAIUU XUMHYECKUX dJIEMEHTOB. [loHATHE O
IPYIIAaxX CXOAHBIX AJIEMEHTOB (ILIEJOYHBIC W IIEJTOYHO3EMEIbHBIC METALIbI,
rajJoreHbl, MHEPTHbIE Tasbl). DJIEMEHTBhI, KOTOphle 00pa3yroT amdoTepHbIE

OKCHUJIBI U TUAPOKCHIBI

3.2

[Tepuonuueckuii 3akoH. [lepuonnueckas cucteMa XUMU4IeCKUX 3semeHToB J1.1.
Meneneesa. KoporkonepuoaHas u JUIMHHOIIEpUOHAS bopmbI
[lepuonnueckoit cuctembl xuMuueckux anemeHtoB [[.M. Menneneesa.
[lepuonbl u rpynnbl. PU3MUECKUI CMBICT HOPAIKOBOTO HOMEpa, HOMEpPOB

IIEPHO/Ia U TPYIIIBI JIEMEHTA

3.3

Crtpoenue atromoB. CoctaB aTOMHBIX sifiep. M3otombl. Dnektponsl. CTpoeHue




AJICKTPOHHBIX  000JI0YeK aTOMOB TMepBBIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuonnueckont cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHAYECKOTO

3JIEMEHTa Mo ero nosuoxenuto B [lepuoanueckoii cucreme [I.11. Menneneena
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3aKOHOMepHOCTI/I HN3MCHCHHUA pagnuyca aToMOB XHMHYCCKUX JSJICMCHTOB,
METAIMYECKUX W HEMETAJIMYECKHX CBONCTB MO TpylmaM U TEpHUOAaM.
3nauenue Ilepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMBbI XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUA Hayku W npaktuku. .M. MennaeneeB — y4€HbIl U

rpaxJIaHuH

3.5

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHAsT W HENOJsIpHasi)  CBSI3b.

SHeKTPOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. loHHas CBSI3h

3.6

Crenenns oxuciacHus. OKHUCIHTEILHOBOCCTAHOBHTEILHBIE pEaKkmuu. Hpoueccm

OKHCJICHHS U BOCCTaHOBJICHUA. OKHCIUTEIIN U BOCCTAHOBUTECIIH

3.7

XHUMHUYECKUM OKCIICPUMCHT: H3YYCHUC o6pa3u0B BCIICCTB MCTAJIJIOB U
HEMCTAJJIOB, B3aHUMOJCHCTBIE THAPOKCHAA HUHKA C pacCTBOpaMH KHCIOT U
menoqeﬁ, MMPOBEACHUEC OIBITOB, WINIFOCTPUPYIOMIUX HNPUMEPBI OKUCIUTCIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pas3ioKeH!s, COEITMHEHNS)

9 KUIACC

Kon

IIpoBepsieMbIii 3J1eMEHT COACPKAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

[Tepuoanueckuii 3akoH. [lepuoanyeckas cucrema XxuMuueckux snemenToB J1.1.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYCCKUX JJICMCHTOB HepBBIX Tpex HepI/IO}IOB, Kajiys, Kallbllud MU HX
COEIMHEHUII B COOTBETCTBUHU C TMOJIOKEHHEM 3JIeMEHTOB B [lepmomndeckoii

CUCTEMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XMUMHMUYECKOM CBA3M. TUNBI KpHUCTaIIIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAINIMYECKON PEHIETKH
U BHJIa XuMU4ecko cBsa3u. Kitaccupukanus 1 HOMEHKIATypa HEOPTaHUIECKUX
BEUIECTB (MEXAyHapoAHAsi U TpUBHANbHAs). XUMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAILIMXCA K PA3IU4YHbIM  KJlacCaM  HEOPraHWYECKUX  COCIWHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Krnaccugukanus XUMUYeCKUX peakluil 0 pa3IMYHbIM MpU3HaKaM (IO YUCITY U

COCTaBy YYacCTBYIONIMX B pEAKIMU BEHIECTB, MO TermioBoMy 3bdekry, 1o




W3MCHEHHIO CTEIICHECH OKHCICHMSI XMMHYCCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
Io y4aCTuro KaTanH3aT0pa). DK30- n OHAOTCPMHUYCCKUC pcaKkiuu,

TCPMOXUMHNYCCKUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHYISCKOM peaKkunu

1.4

[TonsitTue 00 0OpaTUMBIX M HEOOpaTHMMBIX XMMHUYECKUX peakuusax. [lonsrue o
TOMOTEHHBIX M IeTepOreHHbIX peakiusax. [IoHaTHe 0 XUMUYECKOM PaBHOBECHH.
@akTophl, BIMAIOIINE HAa CKOPOCTh XUMHUYECKOW pEaKkUUU U IOJ0KEHHUE

XUMHYECKOI'O0 paBHOBECUA

1.5

OKuCINTEITFHO-BOCCTAHOBUTEIBHEIC p€akuuu, SHCKTpOHHBIﬁ OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIIHbHOM pCaKkIuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIINTCIbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C HCIHOJB30BaHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3JIEKTPOJIUTUUECKON JAUCCOIUALIMM. DJIEKTPOJIUTHI U HEIJICKTPOJIMTHI.
KaTtnonsl, annonel. MexaHu3M JHCCOIMALMKA BEIIECTB C PA3JIMYHBIMU BHIAMU
xuMu4eckor cBsi3u. CteneHb aucconuanuu. CHIbHBIE B CITA0BIC AIEKTPOIUTHI.
Peaknun noHHOrO OOMEHA. YCIIOBUS MPOTEKAHHUS pPEaKluii MOHHOTO OOMeHa,
MOJIHBIE W COKpalIéHHBbIE HWOHHBIC YypaBHEHMsI peakiuii. CBOWCTBa KHCIIOT,
OCHOBaHMH M cCOJeil B CBETe MPEICTaBICHU OO0 SJICKTPOIUTUYECKOM

nuccouranuu. KauectBeHHble peakunu Ha HOHBI. [IoHATHE O THApPOIU3E CoJeit

1.7

XUMUYECKHM OKCIICPUMCHT. O3HAKOMJICHMC C MOACIIIMU KPUCTAUIMYCCKUX
peHIéTOK HEOPraHWYeCKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
ajiMaza), CIIOKHBIX BELIECTB (XJIOpWAA HATPHA); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH peakuuh OT BO3ACHCTBHUS pPA3IHYHBIX (HaKTOPOB;
UCCIIC/IOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BELIECTB,  Mpoliecca
JMCCOLMANN  KHCJIOT, Inenodeil u  conel  (BO3MOXKHO HCIOJB30BaHHE
BU/ICOMATEPHAIOB); TPOBEJCHUE OIBITOB, WJUIIOCTPUPYIOUIMX MPU3HAKH
NPOTEKaHUsl peakluii HOHHOro oOMeHa (00pa3oBaHUE OCaJlKa, BBIJIEICHUE ra3a,
00pa3oBaHUE BOJIbI); OIBITOB, WLTIOCTPUPYIOIIUX NPHUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakUuil (TOpeHne, peaklUM pasiloKEHUs, COCIUHEHMS);
pacrio3HaBaHWE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIINI

Ha UOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTamisl 1 UX COeIUHEHUS

2.1

OOmiast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Gu3nYecKkue CBOMCTBA MPOCTHIX
BEUICCTB — TajlOreHoB. XHMHYECKHE CBOWCTBA HAa IPHUMEpPE XJIOpa

(B3aUMOJEHCTBHE C METa/NIaMH, HEMETaJJIaMH, HIeJ04YaMu). XJIOPOBOJOPO/I.




CosgHast KMCJIOTa, XMMUYECKUE CBOWMCTBA, MOJIydYeHUEe, TpUuMeHeHue. JleiicTBue
XJI0pa U XJIOPOBOAOPOJA HAa OpPraHM3M ueloBeka. BakHeiline XJIOpuIbl U UX

HaxO0JEHUE B MPUPOJIE

2.2

O6mas xapaktepuctuka 3yeMeHToB VIA-rpynmbel. OcoOe€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeneHn okucieHus. CTpoeHue u (puzndeckre CBONCTBA
IPOCTBIX BEHIECTB — KHCIOPOAa U Cepbl. AJUIOTPONHBIE MOAU(UKAINU
KHCIIOpOJa U cepbl. XMMHUYECKHE CBOMCTBAa cepbl. CepoBOIOPOI, CTPOEHHUE,
¢u3uueckue M XUMHUYECKHe CBOHCTBAa. OKCHUIBI CEpbl KakK IPeICTaBUTEIH
KHUCIIOTHBIX OKcHa0B. CepHasi KUCIIOTa, (hU3HUECKUe U XUMUYECKUE CBOWCTBA
(oOmre Kak MpeacTaBUTENs Kiacca KUCIOT U crneuupuueckue). XuMHYECKUe
peakuuu, JeKallue B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJIy4EeHUs CEpHOM
kucioTel. [Ipumenenne. Conu cepHOM KHCIOTHI, KaueCTBEHHAs peaklus Ha
cynb(dar-uoH. HaxoxaeHue cepsl U €€ COCIUHEHUIN B MPUPOJE. XUMHUIECKOE
3arpsi3HEHUE OKPYXKAroIIel Cpelbl COCTUHEHHUSIMH cepbl (KHCIOTHBIE IO,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €0 MPEAOTBPAILCHUS
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OOmass xapakTepucTuka 31eMEeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUS. A30T, pacpoCcTpaHeHHE B IPUPOJE,
¢u3nueckrue U XuMuUeckue cBoiictea. Kpyropopor azora B npupojae. AMMHaK,
ero (usnueckue U XMMUYECKUE CBOMCTBa, moiydeHue u npumeHenue. Conu
aMMOHHMS, UX (U3NYECKUEe M XHMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauectBenHnast peakiusi HAa MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MOJyueHHUe,
du3nYecKkue M XMMHYECKHE CBOWCTBa (0OIIMe Kak TpEICTaBHTENs Kiacca
KUCIOT U crneuu¢pudeckue). Vcnonap3oBaHue HUTPATOB U COJEH aMMOHHUS B
KayecTBE MHUHEPAJIbHBIX yJI0OpeHHi. XUMUUEeCKoe 3arps3HeHHE OKpYXKarolleu
Cpelbl COeTMHEHUSIMU a30Ta (KHCIOTHBIE TOXKAM, 3arps3HEHNE BO3/yXa, MOYBbI

1 BOJOEMOB)
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®ochop, amutoTponHsle Moaupukauu gocdopa, pusnueckre U XUMUYECKHE
cBoiictBa. Okcun ¢ocdopa(V) u dochopHas kuciora, QUINYECKHE U
XUMHUYECKHE CBOWCTBa, moiydeHue. lcmomp3oBanue (ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUI

2.5

OO6mas xapaktepuctuka 3iemMeHTOB [VA-rpynmel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJICHUS.  YTIIepoJ, aJUIOTPOIIHbIE
Moau(pUKalMK, pPacIpOCTpaHeHWE B Mpupoie, (U3MYECKHe U XHUMHUYECKHe
cBoiictBa. Aacopbuus. KpyroBopot yriepona B mpupone. OKcuabl yriepoja,
uX (U3NUECKHE M XMMHYECKUE CBOMCTBA, JCHCTBHE HA YKUBBIE OPTaHU3MBI,

MNOJIYYCHHC 1M IIPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMBI, CBA3aHHBIC C OKCHJI0OM




yriaepona(lV); rumoresa rno0anbHOrO MOTETUICHHWS] KJIWMAaTa; MapHUKOBBIMA
sbdekr. YrompHas KHCIOTa U €€ COJM, UX (PUINYECKHE M XUMHYECKHE
CBOICTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuusi Ha KapOoOHaT-
uoHsbl. Mcrnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILJICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[lepBoHayasibHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COECIUHEHMSIX
yriaepoga (MeTaH, 9TaH, ATWUJIEH, alleTWIEH, 3TaHOoJ, IJIMLEPHUH, YKCyCHas
kucnota). X coctaB um xumuyeckoe crpoeHue. [loHsTHE O OHOIOrMYEcKH
Ba)XHBIX BEILIECTBaX: )XHMpax, OelKax, yrieBoJaXx — U HUX pOJU B JKU3HHU
4yejnoBeKka. MaTepuaibHOE€ €OUHCTBO OPraHMYeCKMX M HEOPraHWYECKUX

COEIMHEHUN

2.7

Kpemuuii, ero @usuueckue u XUMHUYECKHE CBOMCTBa, IOJy4YE€HUE H
npumeHenue. CoeauHeHust kpemMHHs B npupozae. OOmme mnpezactaBieHus o0
okcuze kpemHus(1V) u kpemuueBoii kucnore. CUIMKAThl, UX MCIOIb30BaHKUE B
ObITY, MEIMIMHE, IPOMBIIIJICHHOCTU. BaxkHele cTpouTeabHblE MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xeie300eToH. [IpoGiembr Ge3omacHOro

HCITIOJIB30BaHUA CTPOUTCIIBHBIX MaTCpHUaIOB B MMOBCEIHEBHOM KU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: H3y4YeHHE OOpa3Il[0OB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKLUN Ha XJIOPHJI-
MOHBl W HaOJIOJIeHuEe NPHU3HAKOB HUX MPOTEKAHUS; OMbBITHL, OTpa)karollue
¢u3nueckrue U XUMUYECKHUE CBOMCTBA TaJIOT€HOB U MX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUAECOMATEPUAJIOB); O3HAKOMIJIEHHE C oOpa3laMu XJIOpPHUIOB
(ranmoreHuI0B); O3HAKOMJIEHHE ¢ oOOpa3laMu cepbl M €€ COeIUHEHUSIMU
(BO3MOKHO  HCIIOJIb30BaHHME BHUAECOMATEpHAJIOB); HaOIIOJEHUE Ipolecca
o0yryMBaHUsl caxapa IOJ JCUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI;
U3yueHHEe XUMHUYECKUX CBOWCTB pa30aBICHHON CEpHOM KUCIIOTHI, IPOBEIECHUE
KauyeCTBEHHOW peakIuu Ha Ccyab(ar-uoH U HaOMIOJeHue TMpu3Haka e¢€
MPOTEKaHUsI; O3HAKOMIIEHHE ¢ (PU3MUEeCKUMH CBOMCTBaMHU a30Ta, pochopa u ux
COEIMHEHUI (BO3MOXHO HCIIOJIb30BAHME BMJIEOMATEPUAIOB), O0pa3lamMu
a30THBIX U (OChHOPHBIX YI0OpEHUH; TOIydYeHUE, COOMPaHKE, PaCIIO3HABAHKE U
U3y4YE€HHUE CBOMICTB aMMMaKa; NPOBEACHHE KAYECTBEHHBIX pEaKLUMi Ha HOH
amMMOHMS U ¢ocaT-uOH U HU3yYEHHWE TPU3HAKOB HUX TPOTEKAHMS,
B3aUMO/IEIICTBHE KOHIICHTPUPOBAHHOW a30THON KUCIIOTHI C MEJIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUEOMATEPHUATIOB); M3YYEHUE MOJENEeH KpUCTANIMYECKUX
peméTok anmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C  IPOLECCOM

acopOIMK pacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM VIJIEM U YCTPOHCTBOM




NPOTHBOTA3a; IOJyYeHHE, COOMpaHWE, PAaCNO3HABaHWE W W3yYCHHE CBOMCTB
YIJIGKKCIIOTO Ta3a; IMPOBEJCHHE KAaYeCTBEHHBIX peakivii Ha KapOOHAT- W
CUJIMKAT-MOHbBI MW HU3YYCHHUC IIPU3HAKOB HX TMPOTCKAHHA, O3HAKOMIICHHE C
NPOAYKIUEH CUIMKATHOW TMPOMBIIUICHHOCTH; PEIICHUE AKCIEPHUMEHTAIbHBIX

3aJ71a4 110 TeMe «BakHelie HeMeTaUIbl U UX COSAUHEHUS

Mertamisl 1 uX COCIUHCHUA

3.1

O6H_Ia$I XapaKTCPUCTUKA XUMUUCCKUX 3JICMCHTOB — MCTAJIJIOB HAa OCHOBAHHUU UX
nonoxkenusi B Ilepuonnueckod cucreme XumMuyeckux siemeHtoB .M.
MenneneeBa u ctpoeHust arToMoB. CTpoeHre MeTaiioB. MeTanyeckast CBsi3b U
MeTaJuIMuecKasi KpUCTaUIMuecKass pemérka. DICKTPOXUMUUYECKHH Pl

HaprDKeHI/Iﬁ MCTAlJIOB

3.2

dusznueckue ¥ XUMHYECKHE CBOICTBa MeTayuToB. OO0IIMe criocOOBI MOTyYSHHS
MeTaysioB. [loHsITHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI HX OT
koppo3sun. CruaBsl (CTalb, YyTyH, TIOPATIOMHHIN, OpPOH3a) U UX MPUMEHEHHE B

6LITy H IPOMBIINTJIICHHOCTH
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[[{enounble MeTaibl: nonoxkeHue B lleproguyeckoil cucreMe XUMHUYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpoO€HHE UX aTOMOB; HAXOXIEHHUE B MIPUPOJIE.
Ou3nyecknue 1 XUMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl u
TUAPOKCUABI HATpUA W KaJlus. HpI/IMeHeHI/IC MCJIIOYHBIX MCTAJJIOB MU HUX

COCIUHEHUN
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[IlenoyHO3€MENBHBIE  METAUIBl  MarHuid W KaJbLUW: IOJIO)KEHHE B
Ilepnonnueckoi cucreMe XxuMuueckux ainemeHToB .M. Menneneesa; ctpoeHue
UX aTOMOB; HaxoxaeHue B npupone. dusnueckne M XMMHUYECKUE CBOWCTBA
Marius M Kaiblus. Baxhelnue coeluHeHUs Kanplus (OKCHJI, THAPOKCHUI,

coin). JKEcTkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

AmromuHui: nonoxenue B Ilepuoguueckoil cucTeMe XMMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa, CTpoeHHE aToMa;, HaxOXACHHE B npupone. Pusnyeckue U
XUMHUYECKHE CBOMCTBA aJIFOMUHMSL. AM(OTEpHbIE CBOIICTBA OKCHJIA U TUAPOKCHUIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoi cucreme XuMu4yeckux sinementon J.U.
MeHeneeBa; CTpO€HHE aToMa; HaxoXKJIeHue B mpupoae. Dusznueckue u
XUMHUYECKHE CBOMCTBa jxeneza. OKcuapl, THAPOKCHAbI U coiu sxene3a(ll) u

xenesa(lll), ux cocras, CBOMCTBA U OTyYEHUE

3.7

XHUMHUYECKUMN 9KCIICPUMCHT:. O3HAKOMIICHUC C O6p3.3LlaMI/I MCTAJJIOB U CILJIaBOB,

X (U3MYECKMMHU CBOWCTBAMHU; HM3YyUYEHHE PpE3YJIbTaTOB KOPPO3UU METAJIIOB




(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEM
B3aMMOJICHCTBHSI OKCHJA KalubllUsi W HATpus C BOAOH  (BO3MOXKHO
UCTIOJIb30BAaHUE BHJICOMATCPUANIOB); HCCJICJIOBAHUE CBOWCTB JKECTKOH BOJIBI;
mporiecca TOpPeHHs JKele3a B KHCIOpoae (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHNUS KAYECTBEHHBIX PEAKIMM HA HOHBI
(MarHmsi, Kanblus, anroMuHusA, IMHKa, >kenesa(ll) u sxemesa(Ill), memu(Il);
Ha6HIO,Z[€HI/IC " OIMMCAHUC MPOUCCCOB OKpalllMBAaHUA INIAMCHU MOHAMHW HATpU:,
Kamusi ©W  Kaublus  (BO3MOXKHO  HWCIIOJIb30BaHHWE  BUACOMATEPHUAJIOB);
uccleqoBaHne aM(OTEPHBIX CBONCTB TUAPOKCHIA AIIOMHHHUS U THAPOKCHUAA
OUHKA, pCHICHUC SKCIICPUMCHTAJIbHBIX 3ada4 10 TEMC «Baxxuelnine MeTaJUIbl U

X COCANHCHUA»

XuMmus 1 OKpYy’Karouas cpeaa

4.1

HoBrle MaTepuanbl U TexHOJIOTUU. BemecTBa U MaTepuanbl B MOBCEAHEBHON
JKU3HM 4YesioBeKa. XUMUsS U 3[0pOBbe. be3ornacHoe Mcronb30BaHUE BEIIECTB U
XUMHUYECKHX peakiuil B ObITy. IlepBas momomp Nmpu XUMHUYECKUX OXKOTax H

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  I'PaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomiei cpenpl [1/IK. Pons XuMuu B perieHHH 3KOJIOTHYECKUX MPOOIIEM.
[TpupoaHble MCTOYHHUKM YIJIEBOJOPOJIOB (Yrojb, HPUPOAHBIA Tra3, HE(Tb),

MPOYKTHI UX MEePepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3ydyeHue o0pa3loB MAaTepUaJIOB (CTEKIIO, CILJIaBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)




IHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOT' O OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPorpaMMbl OCHOBHOT'0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

1

IIpencrasnenue:

1.1

O II03HAaBAaEMOCTU SIBJICHUI MPHUPOABI, MOHUMAHHUE OOBEKTHBHOMU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIed KyIbTypbl U IMPaKTHYECKOU
NESTEIbHOCTH YeJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBA;

IMOHUMAaHHEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHBIX MCTOAAX IMO3HAHHWSA, B TOM YHUCJIC SKCICPUMCHTAJIIbHBIX U
TCOPCTUUCCKUX MCTOAAX HMCCICAOBAHUA BCIICCTB W UIYUCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUC HUCIIOJIB30BATh MOJICIN JJIA

OOBSICHEHUSI CTPOSHHSI AaTOMOB U MOJIEKYJT

1.3

o cdepax npodecCUOHATHHON AEATEILHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JOCTHIKECHHSX
XMMHUUYECKOH HayKH, YTO IIO3BOJHMT OOYYAroIIMMCS paccMaTpHBaTh
XMMHUIO Kak cepy cBoeit Oymymieit nmpodeccHoHaIbHON AEITEeTbHOCTH
U clenaTh OCO3HAaHHBIM BBIOOP XMMHH KakK MPOGHIBLHOTO MpeaMera

MIpH [IePEX0/i€ Ha YPOBEHB CPEAHETO 001Iero oOpa3oBaHus

BiageHne cucrteModl XHMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3H3HHI71, KOTOpas BKIIIOYACT:

2.1

BaKHEHINIME XUMHYECKHE IIOHATHS: XHUMHUYECKUH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IMPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAs U
HEOJIHOPOAHAsT CMECh, OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHE, COJb (CpedHss), XUMUYecKas
peakuys, peakuh COCIUHEHUS, PEAKIUU Pa3JIOKCHUSA, PEaKIUu
3aMeIIeHUs, peaKuy OOMEeHa, TEIUIOBOW A(PQPEKT peakiuu, dK30- U
SHAOTEPMHUYECKHUE PEAKIMH, PACTBOP, MAcCOBas JOJS XUMHYECKOTO

QJICMCHTA B COCAMHCHUHN, MAaCCOBasl N0JIsI U IIPOLUCHTHAA KOHICHTPAIMA




BEIIECTBA B pacTBOPE, PO aTOMa, JIEKTPOHHBIN CIIOM aTOMa, aTOMHast
opbutanb, pamgdyc aroma, BAJIEHTHOCTh, CTENEHb OKHCIICHHS,
XUMHYECKasl CBSI3b, QJIEKTPOOTPHUIIATEIILHOCTD, TIOJISIPHAs ¥ HETIOJISIpHAS
KOBQJIGHTHAsl  CBsI3b, HMOHHAas  CBsI3b, METa/UIMYECKass  CBS3b,
KpUCTAJNTUYECKass peméTka (aTOMHas, WOHHAs, MeTaJUIMuecKas,
MOJIEKYJISIpHAasi), UOH, KaTHOH, aHMOH, AJIEKTPOJUT U HEDJIEKTPOJIUT,
ANIEKTPOIMTUYECKAs TUCCOIMAINS, pPEaKlIdd HMOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKHUCIUTENh U
BOCCTAaHOBUTEJIb, OKHCIIEHUE W  BOCCTAHOBIIEHHE, AJIEKTPOJIU3,
XAMHYCCKOE pPAaBHOBECHE, OOpaTHMMble H HEOOpATUMBIC PEAKITHUH,
CKOpPOCTh XUMHYECKOW peakuuu, Karaimuzarop, IIJIK, xkopposus

METaAJIZIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAraloIIfe 3aKOHbl XWMHUU: 3aKOH COXpPaHEHHUsI MaccChl,
nepuoanyeckuii 3akoH JI.M. MeHneneeBa, 3aKOH TOCTOSIHCTBA

CcoCTaBa, 3aKOH ABOFaI[pO
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TCOpHUn XUMUHU: ATOMHO-MOJICKYJIApHAsA TCOpH, TCOpHUA

BHGKTPOHHTH‘IeCKOﬁ JUucCCconranmn

Brnanenune ocHOBaMM XMMUYECKOW IPAMOTHOCTH, BKIIFOUAOLIEH:

3.1

yMEHHE NPaBUIbHO UCIOIb30BaTh U3yUEHHBIE BELIECTBA U MAaTEpUaJIb
(B TOM uyHcIe MHHEpaJbHbIE YAOOpPEHMs, METaUIbl U CIUIABBI,
IPOAYKTHl TEepepadOTKU NPUPOAHBIX HCTOUYHUKOB YTJIIEBOJOPOIOB
(yrnis, mpupoAHOro rasza, HeTH) B OBITY, CEJIbCKOM XO3SHCTBE, Ha
NPOU3BOJICTBE U TOHUMAaHHUE 3HAUYEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUIs OpraHu3Ma 4YeJoBeKa; YMEHUE IPOrHO3UPOBaTh BIMSIHUE BEIIECTB
U XMMHUYECKHX IPOLIECCOB HAa OPraHU3M 4YEJOBEKAa U OKPY’KAIOLIYIO

IIPUPOJIHYIO CPEY

3.2

YMCHHUEC UHTCIPUPOBATL XUMUUCCKHUEC 3HAHUSA CO 3HAHUAMU APYTUX

y4eOHBIX TPEIMETOB
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HaJIM4ue OMbITa paboThl C Pa3IUYHBIMU MCTOYHHKAMHM WH(OpMaLUu
[0 XMMHHU (Hay4yHass W Hay4HO-TIONYJISIpHAsl JINTEpATypa, CIOBApH,

CIPaBOYHHMKU, UHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATH I/IH(l)OpMaIII/IIO O BC€HOICCTBAX, HX
MMPpCBPaAlICHUAX u IMpaKTUICCKOM IIPpUMCHCHHUU u YMEHUEC

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-Ie6HO-HO3HaBaTeJIBHI:IX 3aga4

B.]'Ia)IeHI/Ie OCHOBaMHM IIOHSATHHHOI'O amnmnapara M CHMBOJHUYCCKOIO




A3bIKa XUMHH IJIs1 COCTaBJICHUS q)OpMy.]'I HCOPraHNM4YCCKUX BEIICCTB,
ypaBHCHI/Iﬁ XHUMHUUYCCKUX peaKL{Hﬁ; OCHOBaMH XUMHYECKOMN

HomeHknatypbl (IUPAC u TpuBHnanbHoi)

YMmenue oOBSACHATH CBA3b MOJIOKEHHUs 3iemeHTa B Ilepuoanueckoit
CUCTEME C YHUCJIOBBIMH XapaKTCPUCTHUKAMU CTPOEHUS aTOMOB
XMMHUYECKHX DJEMEHTOB (COCTaB M 3apsja  sapa, oOliee 4YHcio
9JIEKTPOHOB), PACIpPEEIIEHUEM »HJIEKTPOHOB IO SHEPreTHYeCKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEprUoa0B, Kallus U KAJIbIIUA

IIpencraBinenne O  HNEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHUX JJIEMEHTOB (paJuyC aToMa, 3JEKTPOOTPULIATENbHOCTD),
IIPOCTBIX W CJOXHBIX BEUIECTB OT IIOJIOXKEHHUSI DJIEMEHTOB B
[lepmonnueckoit cucremMe (B MajblXx MepUoOJaX U TJIABHBIX

MOATPyNIax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa

YMeHue KiraccupuIupoBaTh:

7.1

XUMHNYCCKHEC 3JICMCHTBI

7.2

HEOPTraHNYCCKUEC BCIICCTBA

7.3

XUMHYECKNE pCaKINn

YMeHHe onpenensiTh:

8.1

BAJICHTHOCTh M CTCIICHb OKHCJICHHUSA XUMHYCCKUX IJJICMCHTOB, 3apsi]g

HnoHa

8.2

BUJI XHMHYECKOM CBSI3M U THII KpHCTaHHquCKOﬁ CTPYKTYpbI B

COCIUHECHHUAX

8.3

XapakTep Cpelbl B BOJIHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHUI)

8.4

OKHCJIIHMTCJIb 1 BOCCTAHOBUTCIIb

YMmenue XapaKTCpPU30BaTh (I)I/I3I/I‘-IGCKI/IG U XUMHYECKHE CBOMCTBA:

9.1

NPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOA, Tpadur, anmMas,
KpeMHHi, a3oT, Qocdop, cepa, Xxjop, HATpUH, KajaWii, MarHuw,

KaJIbIIMH, aJTFOMHHHH, KEJIe30)

9.2

CIIO)KHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPoB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOAOPOA, OKCHUABI W THAPOKCHIBI
MetamuioB [-ITA rpynn, amomunus, meau (I1), muaka, xene3a (I u
III), oxcuasr yraepona (II u 1V), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a3oTucTas, a30oTHad,

docdopHasi, yroiapHas, KpeMHUEBAsI KUCIOTA U UX COJIH)




9.3

MPOTHO3MPOBaTh M  XapaKTepu30BaThb CBOICTBa  BEUIECTB B
3aBUCMMOCTH OT HX COCTaBa M CTPOCHMs, NMPUMEHEHHE BEIIECTB B
3aBUCUMOCTH OT MX CBOMCTB, BOBMOXXHOCTh MPOTEKAHUS XUMUYECKUX

npeBpameHI/Iﬁ B pAa3JIMYHBIX YCIIOBHUAX
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YMeHue coCTaBIIsITh MOJICKYJIAPHBIC 1 HOHHBIC YPABHCHUA peaKuHﬁ, B

TOM YHUCJIC:

10.1

peakiuii HFOHHOTO OOMeHa

10.2

OKHCJIIHNTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/If/'I

10.3

WUTIOCTPUPYIOIHUX XUMHUUYCCKHUC CBOMCTBaA HU3YUYCHHBIX KJIACCOB

(Tpymi) HEOPTaHMYECKUX BEIIECTB

10.4

MOATBCPKAAOIUX 'CHETUYCCKYIO B3AMMOCBA3b MCKIY HUMU
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YMeHune BIYUCIATh (IPOBOIUTE PACUETHI):

OTHOCUTEIFHYIO MOJICKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,

MacCCOBYIO JOJIFO XUMHNYCCKOT'O 3JICMCHTA B COCAUHCHUN

11.2

MacCCOBYIO JOJIFO BECIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MacCCy, 00BEM ra3oB

11.4

II0 YpPaBHCHUAM XHMHUYCCKUX peaKI_lI/Iﬁ KU HaXOJUThb KOJIHUYCCTBO

BEIIECTBA, 00BEM U MacCy peareHTOB WM MPOIyKTOB PEaKLUU
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Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM  METOJaMHM  HAy4YHOTO  TMO3HaHHA  (HaOmoneHue,
U3MepeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE) NTPU U3yUEHUH BEIIECTB U
XMMUYECKUX SIBJICHUH; yMeHue cGopMyIHpoBaTh MpobiemMy u

MIPEAJIOKUTH IIYTH €€ PEIICHUS

12.2

Oe3omacHOi pPabOTBl ¢ XWMHUYECKUMHU BCIISCTBAMH, XHUMHUYCCKON

MOCYI01 U J1abopaTOPHBIM 000PYAOBaHUEM

12.3

MpaBUJIaMy O€30MaCHOTO OOpAIlEHUs C BEIIECTBAMU, UCTIOIb3yEMbIMU
B TMIOBCETHEBHOMW JKU3HH, MPABUIIAMH TIOBEICHUS B IENIAX COCPEKEHUS
30POBbsi U OKPYKAIOWIEH NPUPOAHON Cpelbl; MOHMMAaHHE Bpena
(omacHOCTH) BO3ICHCTBHSI HAa >KMBBIE OPTraHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBILICHUS W MPEIOTBPAIICHHUS WX BPEIHOTO

BO3JICUCTBUSA
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Hamnaue IMPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYHICCTBIICHHA

CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB!




13.1

HU3YYCHUC U OIIMCAaHUC (i)I/ISI/I‘IeCKI/IX CBOMCTB B€IICCTB, O3HAKOMJICHUC
C (bI/I3I/I‘leCKI/IMI/I n XHUMHUYCCKUMH SIBIICHUSAMMU, OIIBITHI,

WUTIOCTPUPYIOIINE TPU3HAKH MPOTEKAHUSI XUMUYECKUX PEAKIUIA

13.2

U3y4eHHE CIIOCO00B pa3JelieHus cMecer

13.3

MOJIyYeHHUE KHUCIIOpOJAa M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJia U M3YUYEHHE €ro CBOMCTB; MOJTYyYEHHE YIJIEKHCIIOTO rasa u

HU3YUYCHUC CTO CBOﬁCTB; MOJIY4YCHHUEC aMMHAKa U U3YUYCHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

PacTBOPEHHOTO BEIIECTBA

13.5

MIpUMEHEHNE MHAUKATOPOB (;rakmyca, METHUJIOpaHkKa u
¢denondranenHa) s ONpeleNeHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIeo4ei

13.6

HCCIICZIOBAHUE M  ONMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB; M3YyYCHHUE B3aUMOICHUCTBHSA KHMCIOT C METaJIaMH,
OKCHJIaMH  METaUIOB,  PAacTBOPUMBIMM U HEpaCTBOPUMBIMU
OCHOBAHMSMH, COJSIMM; TIOJy4EHHE HEPACTBOPHUMBIX OCHOBAHMII;
BBITECHEHHE OJHOIO MeTajula JApyrMM M3  PacTBOpa  COIU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THUIPOKCHIOB AIOMUHHS W

IIUHKA

13.7

PEHICHUC 3KCIICPUMCHTAJIBHBIX 3a/la4 11O TEMaM: «OCHOBHBIE KJIaCCHI
HCOPTaHNUYCCKUX COGIII/IHGHI/If/'I)); ((BHCKTPOJII/ITI/I‘-IGCKEUI
JUucconuanus, «Baxneimue HeMeTamabl W  HUX COCOIUHCHUAY,

«Baxuelnine MeTaIbl U UX COCTUHECHU

13.8

XMMHUYECKHE  JKCIICPUMEHTBI,  WUIOCTPUPYIOIIUE  NPU3HAKU
MPOTEKaHHs PEaKIMii MOHHOrO OOMEHA; KaueCTBCHHBIC PEakiid Ha
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPax HOHBI: XJOPHI-, OpPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOoHAT-, CHUIMKAT-aHHOHBI,
TUAPOKCU-UOHBI, KATHOHBI aMMOHHS, MAarHUs, KaJIbIHs, ATIOMUHHS,

xenesa (2+) u xenesza (3+), menu (2+), uuHKa
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YmMmeHnue:

14.1

NpPEICTaBIATh pE3yJbTaThl 3KCIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeNbCTB, TpadUKOB U TaONMIl W BBISIBIATH SMIUPUYECKUE

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBAaTh CBA3HU MCKAY PCaJIbHO Ha6JIIOI[aeMI)IMI/I XUMHWYECCKUMU




SIBIIGHUSIMU U TIPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMHUDE,

OOBSICHATH MIPUYNHBI MHOI‘OO6pa3I/I$I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUNH

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa"IaJIBHLIe XUMHUYCCKUC ITOHATHA

1.1

UYuctele BemecTBa U cMecu. CriocoObl pa3aeneHus: cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue diieMeHTBHl. CHMBOJNBI  XHMHYECKHX

9JICMCHTOB. HpOCTI:IG " CJIOKHBIC BEIICCTBA.

1.3

Xumnueckast popmyina. BaleHTHOCTh aTOMOB XMMHYECKHX JIeMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAS aTOMHas Macca.
OtHocuTeNnbHAS MOJICKYJISIpHadg Macca. MaccoBas A0 XUMHYCCKOI'O 2JICMCHTA

B COCAMHCHUU

1.5

KonmnyectBo BemectBa. Monbs. Momnspras macca. MonsipHbld 00bEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

duznyeckue U XMMHYECKHE SBJICHHUS. XHMHYSCKas peaknusa u eé IMPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEILIECTB. XMMHUECKUE YPAaBHEHUS

Ilepnonnueckuit 3akoH u Ileproaudeckas cucreMa XUMHUYECKHX SJIEMEHTOB

J.N. Menneneea. CTpoeHre aTOMOB

2.1

[Iepuoanueckuii 3akoH. Ilepuognueckas cucreMa XUMUYECKUX deMeHTOB J[. 1.
MenneneeBa. [lepuoasl u rpynmnsl. @U3H4eCKUld CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€pruoaa U rpyniibl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHBIX snep. M3orombl. Dnexkrponbl. CTpoeHue
AJNIEKTPOHHBIX  000JOYEK aTOMOB TMepBbIX 20 XUMHYECKUX DJIEMEHTOB

[Tepuonnueckoit cucremsl .. Menaeneena
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33KOHOMepHOCTI/I B M3MCHCHHN CBOMCTB XMMHYECKHX DJIEMECHTOB MEPBBIX TpéX
NnepruoaoB, Kallud, KaJbIOUA (paﬂHyca aTOMOB, J3JICKTPOOTPULATCIILHOCTH,
MCTATIMYCCKUX W  HCMCTANIMYCCKUX CBOﬁCTB) n HX COGIII/IHCHI/II;'I B
COOTBCTCTBUHM C TIIOJIOKCHHCM OJIICMCHTOB B Hepnom/lquKoﬁ CUCTEMEC U

CTPOCHUCM HUX ATOMOB

Crtpoenue BeriecTBa

3.1

Xumuyeckass CBsi3b. KoBaneHTHas (TONsipHAasE M HEMOJSpHAs)  CBA3b.

BJ'ICKTpOOTpI/IHaTeHBHOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBs3b.




MeTtannnyeckas CBI3b

3.2

Tunmbl KpUCTANIMYECKUX PpEMETOK (aToOMHas, WOHHAsA, MeTaJUIM4yecKasi),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKONM PEIETKA U BHJIA

XAMHUYECKOU CBA3ZU

Baxwueiimme npeAacTaBUTENM HEOPraHMYECKUX BemiecTB. Hemeramnmel U ux

coeJMHeHUs. MeTalnbl U UX COeTUHEHUS

4.1

Knaccugukanuss M HOMEHKIATypa HEOPraHMYECKHX COCIUHEHHUH: OKCHI0B
(coneobpa3yroiue: OCHOBHBIE, KHUCJIOTHBIE, amQoTepHBIC) U
Hecosieo0pa3yme; OCHOBaHMW (IIETOYM W HEPACTBOPHMBIC OCHOBAHMSA);
KHUCJIOT (KUCJIOpOJCOAEpKalue ¢  OECKHUCIOPOJHBIE, OIHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJICH (CPETHUX M KUCIIBIX)

4.2

®Ou3nyeckue ©W XAMHUYECKHE CBOMCTBA IIPOCTBIX  BCHICCTB-HEMETAJIIIOB!

BOJIOPO/J1a, XJIOpa, KUCIOPO/a, CEphI, a30Ta, Gocdopa, yriaepoaa, KpeMHHS

4.3

du3nyeckue M XHMHUYECKHE CBOMCTBa NIPOCThIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpus, Kajlusd, Marovua W KaJIbOWsA, aJJiOMUHUA, KCIIC3a. BHGKTPOXI/IMI/ILIGCKI/Iﬁ

paa HaprDKCHI/Iﬁ MCTAlJIO0OB

4.4

duznyeckue U XUMHYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHU HEMETAaJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnueckre U XMMHUYECKHE CBOMCTBAa OKCHAOB HemeTayios: cepsl (IV, VI),
azota(ll, 1V, V), dochopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Ilomydenne

OKCHUI0B HEMCTAJJIOB

4.6

Xumudeckne cBoicTBa okcuaoB: metauioB [A-IIIA rpymn, nmaka, meau(Il) u

xene3a(ll, I1). ITomydyenne okcumoB METALIOB

4.7

XWMHYECKHE CBOMCTBA OCHOBAaHUNM W aM(pOTEPHBIX THAPOKCHIOB (Ha MpuUMepe
TUAPOKCUIIOB  aIIOMUHUS, Kejne3a, LuHKa). [lomyyeHue ocHOBaHUU W

aM(pOTEepHBIX TUAPOKCUIIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOMN, CEPOBOIAOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOH, GocPopHOU, KpeMHHUEBOU, yronbHOH. OcoObie
XUMUYECKAE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

HOJIy‘ICHI/Ie KHCJIOT

4.9

OO6mme XuMHUYECKHEe CBOMCTBA cpeHux cojiei. [Tomyduenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paclio3HaBaHHUC BOJAOpOAd, KHCIOpOda, aMMMAKa,

YIJIEKUCIIOTO ra3a B JIA0OpaToOpuu

4.11

[Tonyuenue ammuaka, cepHON W a30THOW KHCJIOT B MPOMBIIUICHHOCTH. O01IHe




CIIOCOOBI IIOJIYUCHHUA MCTAJLJIOB

4.12

I'ereTnueckast cBSI3b MEXKAY KilaCcCaMU HECOPraHNYECKUX COGI[I/IHCHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanuss XuMuuecKuxX peakimid 1Mo pa3jIudHbIM MPU3HAKAM: 0 YHCTYy U
COCTaBy Yy4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO TerioBoMmy d(ddexty, mo

M3MEHCHHIO CTEIICHEH OKHMCIICHUS XUMHUUECKHX DJICMCHTOB

5.2

TernoBoit 3G GeKT XMMHYECKON peaKIiy, TEPMOXHUMUYECKHE YPaBHEHUS. JK30-

U SOHAOTCPMHUYCCKNEC pCaKIIUU. TepMOXI/IMI/I‘IeCKI/Ie YPaBHCHUA

53

OKHUCINTENTEHOBOCCTAHOBUTENbHBIE peakiMu. OKUCIUTENN U BOCCTAaHOBUTEIH.
IIpoueccel  OKHUCIEHMSI M BOCCTAHOBJIEHHS.  OJEKTPOHHBIM  OanaHc

OKHCJIMTEIIbHOBOCCTAHOBHUTEIIEHOM pC€aKknuun
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Teopust JIEKTPOIUTUUECKON AUCCOIMa. KaTHOHBI, aHUOHBI. DJEKTPOIUTHI U

HC3JICKTPOJINUTHI. CunbHble U caa0ble OJICKTPOJIUTHI. CreneHb Jucconuanumn

5.5

Peakiun moHHOrO OOMEHa. YCIOBMS NMPOTEKaHUS PEaKUUid HOHHOTO OOMEHa,

MOJIHBIE U COKpaLIEHHbIE HOHHBIE YPABHEHUS peaKuil

XHMHS U OKpYyXKarolas cpeaa

6.1

BemecrBa m Marepuansl B TOBCEIHEBHOM JKM3HM 4YelOBEeKa. be3omacHoe
UCIOJIb30BaHUE BEUIECTB M XMMMYECKMX peakluil B JabopaTopuu U OBITY.

HepBaﬂ ImoMouib 1nMpu XUMHUICCKHUX OKOrax U OTpaBJICHUAX

6.2

XUMHYECKOe  3arpsi3HEHUE  OKpYKaromiel  cpeibl  (KHCIOTHBIE — JTOXK[IH,
3arpsi3HEHUE TOYBBI, BO3yXa U BOJOEMOB), CIOCOOBI €ro MPeIOTBpAILICHUS
[Ipenenbuas pomyctumasi konuentpauus BemectB (IIJIK). Pons xumuu B
pEeIICHUH  DKOJOTHYECKUX TpoOieM. VYCWIeHHe MapHUKOBOTO 3ddekTa,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposa, KpEMHUS U UX COCTUHEHUH B
OBITY, MEIWIMHE, TMPOMBIIUIEHHOCTH U CEIbCKOM XOo3sicTBe. llpumeHeHue
METAIJIOB M CIUIAaBOB (CTallb, YyTYH, AIOpaTlOMUHHUI, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH MX coeAnHeHHH. [IoHsATHE 0 KOPPO3HH METaNIOB, OCHOBHBIE

CIIOCOOBI 3alIUTBI UX OT KOPPO3HUU

6.4

[IpuponHble UCTOYHHKHU YTIEBOJIOPOAOB (yroyib, NPUPOAHBIA Tra3, He(Th),

MPOIYKTHI UX NepepaboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavanbHbIe TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHAX
yrieposaa (MeTaH, 3TaH, STUIEH, alleTHIEH, STaHOJI, IIIULEPUH, YKCYCHAs KHCIIO0Ta).

ITonarrie 0 OMOIOTMYECKH BasKHBIX BCHICCTBAX: KHPAX, 66HKaX, YIIJIEBOAAX — M UX




POJIM B JKU3HU YCIIOBCKA

7 Pacuérsr:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 M0 XUMHYECKUM ypaBHECHUSIM
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