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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. 57 kmacce» u «dusnka. 7 Kimacey.

[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. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, 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:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaxkuus, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakiinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOWTalb, PAJAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAS W HEMOJISIpHAs KOBAJICHTHAS CBS3b,
HMOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAaccOBas JI0JIsl BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUII;

e HCIONBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

e OINpeIeNsTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCJICHMS  BJEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEIAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIc llepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoamueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMuHYO (opMy Ilepuoguyeckoit
CUCTEMBbl XMMHMUYECKHMX DJJIEMEHTOB: pa3Iu4aTb MOHATHS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», mMansie u
OOJIbIlIME TEPHUOJIbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepumomuueckass cucTtemMa XuMHUYeckux diemeHToB J[. U
MeHneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sapa, oOIee Yruciao AIEKTPOHOB
U pacrpe/ieieHle X Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJICMEHTHI, HEOPraHUYCCKHE BEIIECTBA,
XUMHUYECKHE PEaKIuu (TI0 YUCIY W COCTaBY yYaCTBYIOIIMX B PEaKIIUU
BEIIIECTB, MO TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsl ONUCAHUE IMPUMEpaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3WPOBATH CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT MX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpaAIlIEHUNH B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSAPHYI0O W MOJSIPHYEO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

MPUMEHSATH OCHOBHBIEC OIEPAIlMH MBICITUTEILHON JEATEIHPHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, 00OOIICHHEe, CHCTeMaTH3aIuio, KIacCU(HUKAIHIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, €eCTCCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUSI — HAOIIOJIEHUE, U3MEPEHUE, MOJIETIMPOBAHUE, HKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYIOoM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakXKe IMpaBWIaM OOpaIlleHUs ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHUI0O U COOMpPAHUIO
ra3oo0pa3HbIX BeIlecTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JOJIEW paCTBOPEHHOTO BEILECTBA,
IUIAHUPOBAaTh W TMPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TTIOMOIIBI0 HHINKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHXK U APYTrHue).

K koHIy o0yuenus B 9 kj1acce npeIMeTHbBIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX IOHSATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJNEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, SJIEKTPOJIMTHYECKAS] JUCCOLMALNSA, PEaKUUH HOHHOIO
oOMeHa, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMmble U



HEOOpaTUMBbIE pPEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKWCIIUTENb,  BOCCTAHOBHUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHHE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUYECKas CBiI3b (KOBaJICHTHas, MOHHAS,
METAJJIMYECKasi), KpUCTAJUIMYECKAass peHIETKa, KOPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM PpEaKUHUH, NPEAEIbHO JIOMyCTUMAas
koHueHnrtpanus [IJIK BemecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATHH W
MIPUMEHATH ITU MOHATHUS IPHU ONIMCAHUU BEUIECTB U UX MPEBPALLICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUJII COCTaBIeHUS (HOpMyI
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLINIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUUECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHANJIECKHOCTh BEIIECTB K
OTpPENENIEHHOMY KJIACCy COEIWHEHUW 1o ¢opMmyriaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, META/NIMYECKas) B HEOPraHUYECKHX
COCIMHEHUSAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHWYECKUX COCAUHEHHH, THUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OINHWCHIBAaTh M XapaKTEPU30BAThH
Tabnuuynyto Gopmy Ilepuoandeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHas moarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», mManeie u OoJibllIM€ TEPHOJIbI, COOTHOCHUTH
0003Ha4YeHUsl, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHSI  aTOMOB  XHMHWYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sijapa, oOIiee dYHCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCJUHECHUU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOLIME M CHEUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OIMHCAHUE
MpUMEPAMHA MOJIEKYJISIPHBIX WM HOHHBIX YPaBHEHUWA COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIU;

COCTaBJISAITb YPAaBHEHUS JJIEKTPOJUTUYECKOW JUCCOLUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MOCPEACTBOM COCTaBIIEHHS 3JEKTPOHHOTO OanaHca dTHX PEaKIIHii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYECKUX IMPEBPAIllCHU B Ppa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYIO W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coON0JaTh  MpaBuja  [OJIB30BAHUS  XMMHUYECKOM  MOCYyIOM U
nabopaTopHbIM  000pYy/IOBaHHMEM, a TakKe TmpaBwiIa OOpareHus: ¢
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOJIYYEHUI0O WU COOMPaHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEaKIUM, TOATBEPKIAIOMINE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapObonat-, ¢ocdar-, cuUiIUKaT-, CyJb(aT-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHUUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OINEPAIlMU MBICIUTEIILHON JESTEIbHOCTH — aHau3
U CHHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTeMaTU3alNI0, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — ISl M3YYCHHS CBOMCTB BEIIECTB W
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, IKCIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

HaumenoBaHmue pa3aeioB u

KoanuyecTBO 4acoB

dyekTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/ibHbIE Pecypchl

n/n TeM MPOrpaMMbl
KounTtposbhbie IIpakTHyeckne
Bcero
padoThI padoTsbI
Pasznea 1. IlepBoHayaibHbIe XMMUYECKHE TOHATHS
XuMusT — BaxkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK

) IIPAKTUYECKOU ACATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemecTBa u xuMuueckue 15 1 bubnuoreka [JOK

' peakiun https://m.edsoo.ru/7f41837¢

Hroro no paszueny 20

Pa3pnen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB
21 Bosnyx. Kucnopon. [lonsitue 6 bubnuorexa [JOK

) 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bogopon. Ilonsitue o kucinorax g 1 bubnuoreka LIOK

’ H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bu6mmoreka [JOK

' OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
)4 OCHOBHBIE KJ1aCChI 1 | 1 bubnuorexa [JOK

’ HEOPraHUYECKUX COECIMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazaeny 30



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

Paznen 3. Ilepuoguueckuii 3axon u [lepuogudeckas cucrema xumuuyeckux 31emMeHToB /. U. MengeneeBa. CTpoeHue aToMoOB.

Xumuueckasi cBA3b. OKHCINTEILHO-BOCCTAHOBUTEILHbIE pPe€aKIuu

[Tepuonnueckuii 3aK0H U
31 [lepuoauueckas cucrema 7 bubnuoreka LIOK
' XUMHUYECKHUX A1eMeHToB [[. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne atoMa
XumMuyecKas CBs3b.
39 0 2 bubmuoreka [JOK
' KHCIHTEIbHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIBHBIC PEAKITUU
bu6nuoreka [JOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837¢c
p 3 bub6mmoreka [IOK
C3CPBHOE BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5
I[TPOIT'PAMME
9 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne n/m Kontpoabnsie | IlpakTHueckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pnen 1. BemecTBO 1 XMMHU4YeCKHe PeaKIUH
11 [ToBTOpeHnue u yriayOneHrue 3HaHUI 5 | bubnuorexa [HOK
) OCHOBHBIX pa3JIeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTUYECKAs TUCCOLIUALINS. 2 1 1 bu6mmoreka [JOK

XUMHUYECKHE PEaKU B pacTBOpax

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Uroro no pazaeny

17

Paznen 2. Hemera/sibl 1 UX COeIUHEHUSA

)1 OO611ast XxapakTepUCTUKA XUMUUECKUX 4 bubnmoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorensr https://m.edsoo.ru/7f41a636
OO01mas XxapaKTepruCTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpymnmsl. Cepa u eé 6 Bubmmorera [JOK
' PYTHIbL. £-€p https://m.edsoo.1u/7f41a636
COCIMHEHUS
OO1as xapakTeprCTUKa XUMHUYECKHIX
23 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 bubmmorexa LOK
) py ) ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6mrast XapaKTepUCTUKA XUMHUECKHX
2.4 aneMeHToB [VA-rpynmnsl. Yriepon u 8 bubmorexa [TOK
’ . py ’ PO https://m.edsoo.ru/7f41a636
KPEMHHH B UX COCTMHCHHMS
Uroro no pazaeny 25
Paznen 3. Merasuiibl M UX COeAMHEHUS
bubmnoreka LIOK
1 7 4
3 Obume CBOACTBA METAIIOB https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
3.2 B i 16
QKHEHIINE METAJIIBI U UX COCTMHCHUS hitps://m.cdsoo.ru/ 7412636
Uroro no pazaeny 20
Paznen 4. Xumus 1 oKpyKamomas cpeaa
4.1 BerecTBa 1 Mmatepuaibl B )KM3HHU YEI0BEKA 3 bubmmorexa [TOK
) B P https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOe Bpems 3 bubmuorexa LIOK



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

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

OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME

68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Kosun4yecTBO 4acoB DJIeKTPOHHbIE
Ne Jara uudgposbie
Tema ypoka Koutpoasbnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIEC
padoThI padoTsbI
pecypchl

1 [Ipenmer xumuu. Posb XuMuu B KU3HU | bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTE 0 METOAAX TO3HAHKS B XUMHH 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOPUN U TIPUEMBI ! bubnunorexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py1I0BaHUEM»

4 YucTtele BemecTBa U cMecH. CriocoObl | bubmuorexa [JOK
pa3zaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceii (Ha mpumepe 1 bubmorexa [OK

A . P p https://m.edsoo.ru/ff0d28c8
OUYMCTKY TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBIH MOJICKY BT https://m.edsoo.ru/ff0d2a6¢

; XHUMHYECKHUE IJIEMEHTBI. 3HAKU 1 bubmuotexa [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U c0XXHBIE BElIECTBa 1 bubmorexa [OK

p m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2d50



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

3aKO0H ITOCTOSIHCTBA COCTaBa BEILIECTB.

bubmnoreka LIOK

10 X .B
mMmecka Gopmysa. BanenTHocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTeNnbHAsI MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 101 XHUMHAYECKOr0 bu6mmorexa [JOK
3JIEMEHTA B COCIUHECHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mouib. bubmuorexa [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NUEeCKUE U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuMHudeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBus NpOTEKaHUS bubnuotexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUs! MACChl BEIIECTB. bubnmoreka [JOK
XHWMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koamdecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnus XuMHUueCKux peakiui
18 (coe I/IH(I;HI/DI A3JI0KEHUS ’ bubmmorexa [JOK
. - P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — yu€HBbIii-
19 sHuKIoneauct. O600IeHHE 1 bubmorexa [OK
I JCT. Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTH3alvs 3HaHU I
20 KonTtponbnas pabota Nel o teme bubnuorexa [JOK
«BelllecTBa 1 XUMHYECKUE PEAKIIAM) https://m.edsoo.ru/ff0d4290
71 Boznyx — cmech razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucimopos — 3jieMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d4290
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/ff0d5230
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

npoctoe BemecTBo. O30H

dusznyeckre 1 XUMUYECKHE CBOMCTBA

bu6mmorexa [JOK

22
KHCII0POAA (PEAKILHH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 oxcumax
Crnioco0sl MosTy4eHus: KUCII0po/ia B
23 1a00paTopur U MPOMBIIUICHHOCTH bubmmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeneHue kucnopoaa
TemnnoBoit 3¢ ekt Xumuueckoi
4 PEaKLUH, IIOHITHE O TEPMOXUMUYECKOM bubnuoreka [JOK
YpPaBHEHHUU, DK30- ¥ DHAOTEPMHUIECKUX https://m.edsoo.ru/ff0d4790
peaxusax
Tomnuso (HedTh, yroiab U MeTaH).
25 3arpsi3HeHUE BO3/1yXa, CIOCOOHI €T0 bubamorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALCHUS
[IpakTrueckas padota Ne 3 o Teme
26 «ITonmydenne u coOMpanue KUCIOpoIa brbmorexa OK
y N p pOa, https://m.edsoo.ru/ff0d4ae2
U3yYEHHE €r0 CBOWCTBY»
7 Bonopon — snemeHT u mpocTtoe bubmmoreka [IOK
BenecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)% dusnyeckue U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bonopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmorexa [JOK
29 ITo € 0 KUCJIOTax M CO
FUTTHE O KHEITOTAx 1 cOMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl mosty4eHus: BOAOPO/Ia B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «Ilomyuenue u cobupanue BoJ10poJa,

HU3yYECHHUE ETO CBOMCTBY

https://m.edsoo.ru/ff0d4{42



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

Momnsipablii 00bEM ra3oB. 3aKOH

bubmnoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0b€Ma, KOIUUECTBA
33 BEIIECTBA rasa o €ro N3BECTHOM bubmoreia HOK
m . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIlleCTBA WIH 00BEMY
Boruncienus 00bEMOB ra3oB 10
34 ABHEHMIO PEaKIM1 HA OCHOBE 3aKOHA bubmorexa HOK
P .. peaitt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH T'a30B
®OU3nUEeCKUE U XUMUUYECKHE CBOMCTBA bubmuorexa [JOK
35
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnuoreka [IOK
MHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopna xak pactBoputens. HacbllieHHbIE
37 M HEHACBIIIICHHBIC pacTBOPEL. MaccoBas bubmorexa [IOK
Hl p ppl: https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
n «IIpuroTtoBiieHrE PaCTBOPOB C bubnmoreka [JOK
onpeaeNEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiacCu(UKAIINS, bu6mmoreka [JOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHUS: COCTaB, KJIaCCU(PUKAIIHSI, bubmnoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d542e

43 [TonyueHnue u XMMHUYECKHE CBOMCTBA bubnuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue u XMMHUYECKUE CBOMCTBA bubnuorexa LIOK
KHMCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 cnocoérfl) oI q)eHI/Iﬂ XI/IMI/IquKHe bubmmorexa IIOK
N y ’ https://m.edsoo.ru/00ad9474
CBOIICTBa
[Tpaktrueckas padota Ne 6. Permenue
47 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubmuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX https://m.edsoo.ru/00ad9b7c
CO€TUHEHMI
43 ['eneTnueckas CBA3b MEXAY KJIaCCaMU bubnuorexa [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bubmnoreka LIOK
49 O06o00mmeHne 1 cucTeMaTHU3aIys 3HaHUI
B . https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX bubmmorexa TIOK
. p https://m.edsoo.ru/00ad9ela
COeTUHEHHI
[TepBbie monbITKH KIacCUpUKAIIIT
51 XHMHYECKHX 31eMeHTOB. [IoHsaTHE O bubmmorexa LHOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX HJIEMEHTOB
[Tepuonnueckuii 3aK0H U
52 Ilepnoanueckas cucTeMa XUMHUIECKUX buGnnorexa [IOK
pHOA https://m.edsoo.ru/00ada52c¢
anemenToB 1. . Menjeneena
Bbu6mmorexa [JOK
53 [Iepuonsl, rpynnsl, MOATPYIIILI 1

https://m.edsoo.ru/00adas52c
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Crpoenne atomoB. CocTaB aTOMHBIX

bubmnoreka [IOK

54
anep. N3otomnbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000J0UeK
55 al:[(fMOB SHeMeH??)B ITepuoanueckoit bubmoreia HOK
PHOA https://m.edsoo.ru/00adabbe
cucremsl [. 1. Menneneena
XapakTepucTuka XUMHYECKOTro
56 3JIEMEHTA TI0 €T0 MOJI0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa Jjis
57 pa3BuTHUA HayKu U npaktuku. /1. 1. bubnuoreka LIOK
MenaeneeB — y4€HbIM, IEJATOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
PesepBHbIil ypok. O6001ICHIE 1
58 CI/ICleMaTI/ISZ.]pI/I}I 3HaHUH / bubmorexa OK
. n https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KontponbHas padota Ne4 o teme
59 «Ctpoenue atoma. XuUMHUUYECKas CBS3b» bubmorexa [OK
p . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DIEeKTPOOTPULIATEIBHOCTh ATOMOB bubnuorexa [IOK
XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuyeckas CBsi3b bubmmorexa [OK
https://m.edsoo.ru/00adac34
6 KoBasieHTHas1 monsipHas XUMU4YECKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenossipHasi XuMudeckas bubnuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCIICHUS bubmuoreka [{OK
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HEOPTraHNYECCKUX BEIICCTB

https://m.edsoo.ru/00adae28
65 OKHUCIUTEITEHO-BOCCTAHOBUTEIIHHBIC | bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mnoreka [IOK
1
66 OKHCIUTEN U BOCCTAaHOBUTEIN hitps://m.cdsoo.rw/00adb076
PeseprubIil ypok. O60011eHIE 1
67 CHCTIe)MaTI/ISZ pm 3HaHI/Ip”IIH 0 TEME 1 bubmmorera [JOK
. https://m.edsoo.ru/00ad9cb2
«Crtpoenue atoma. XuMHUYECKas CBA3b»
68 PesepHbiit ypok. O000meHNE 1 | bubnuoreka [IOK
CHUCTEMAaTHU3alUs 3HAHUM https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 63 5 4
I[TPO'PAMME
9 KUIIACC
Jara
K DJIeKTPOHHbIE
0JIMYeCTBO YaCcOB HU3yYeHH s
Ne undgposbie
Tema ypoka
n/n oOpa3oBaTejibHbIE
Konrpousbnbie | IlpakTuyeckue
Bcero pecypcbl
padoThI padoThI
Ilepuoanueckuii 3aK0H.
| Ilepnonnueckas cucrema 1 bubnumorexa [IOK
XUMUYECKUX 3neMeHToB /1. U. https://m.edsoo.ru/00adb59e
MengeneeBa
3aKOHOMEPHOCTH B U3BMEHECHHUU
2 CBOMCTB XUMHUUYECKHX AJIEMEHTOB 1 bubmorexa OK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bubnuorexa [JOK

https://m.edsoo.ru/00adb7e2
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Bunpl XuMH4YeCKON CBSI3U U TUIIEI

bu6mmoreka [{OK

4
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbhas pabota Nel o teme

5 «IloBTOpEeHue u yriuyOiaeHne 3HaHUH
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiraccay

6 Knaccudukanus XuMHIeCKUX bubnnorexa [JOK
peaKuui 1o pa3InYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakiuu. [loHATHE O TOMOTE€HHBIX U bubmorexa HOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[ToHsiTHE O XUMUYECKOM pPaBHOBECHH.

g @dakTopsl, BAUSIOIINE HA CKOPOCTh bubnumorexa [IOK
XUMHUUYECKOHN PEAKIMHU U TIOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHS

9 OKHCIUTENTbHO-BOCCTAHOBUTEIIbHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIIUTHYECKON

10 mucconuanmi. CHIbHBIE U CIIa0bIe bubmorexa LHOK

) https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 Honurle ypaBHEHUS peakIui bubmorexa LHOK
yp p https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT B
12 OCHOBAaHHUI B CBETE IpeACTaBICHUI bubmmorera [TOK
pu https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MpecTaBIeHU 00 bubmorera [JOK
p § https://m.eds0o.ru/00add8b2
AIEKTPOIUTUYECKON JUCCOIUALINHI
14 [TonsiTue o ruaponnse cose bubnuorexa [IOK
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https://m.edsoo.ru/00add9d4

O0001IeHne 1 CUCTEMaTU3ALIHS

bubmnoreka [IOK

15
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 «Penrenne sKCcIIEpUMEHTAILHEIX bubmmorexa LHOK
P https://m.edsoo.ru/00addbfa
3amayy
Konrpomnsnas padora Ne2 o teme
17 «DIIEKTPOIUTHYECKAS JUCCOLIAAIIUS buGnnorexa [IOK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XxapakKTEPUCTHUKA TAJIOTEHOB.
18 XI/IMI/I‘IGCKI:/IG CBI())fICTBa Ha IIpuMepe bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
XnopoBogopoa. ComsiHasi KUCIIOTa,
19 XUMHUYECKHUE CBOWCTBA, OJIyUYEHHUE Bubmrorexa ITOK
’ y ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpaxTrueckas padota Ne 2 o Teme
20 «[Tonmy4yeHue cOIIHON KUCIOTHI bubmorexa LOK
y N . ’ https://m.edsoo.ru/00ade348
M3y4eHHE €€ CBOMCTBY»
Brruucienus mo ypaBHEHUSIM
21 XUMHAYECKUX PEAKIIMU, €CIIU OQUH U3 bubmorexa LHOK
PeaKiuH, g https://m.edsoo.ru/00ade488
pearcHTOB J1aH B U30BITKE
) OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKAIIMN CEPHI.
” Haxoxnenue cepbl 1 €€ COeIMHEHUI bubnnorexa [JOK
B PUPOJE. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBojiopoj1, CTpOEHUE, bubnuoreka [JOK
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buznyeckue 1 XuMU4ECKHe CBOMCTBA

https://m.edsoo.ru/00ade802

Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢duznyecKkue 1 XuMUYECKHE CBONCTBA bubamorexa LOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHNE
XHUMHUUYECKUE PEAKLINY, JIEKAILUE B
OCHOBE ITPOMBIIIIEHHOTO CII0c00a

%6 MIOJTyYEHUs] CEPHOMN KUCIIOTHI. bub6nmorexa [IOK
XUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpeabl COCTUHEHUSIMU
cepsl

7 Brruucnenue MaccoBoil J0JIM BBIXO/a bubmuoreka [JOK
MPOIYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO0mmas xapakTepuCcTHKa dJIEMEHTOB

)3 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubmmorexa [IOK
B Iipupoze, GpU3nvecKue u https://m.edsoo.ru/00adeea6
XUMUYECKHE CBOMCTBA
AMMHak, ero ¢puznyeckue u

29 XUMHUYECKHE CBOMCTBA, MTOJIyYEHUE U bubmmorexa [JOK

’ y https://m.edso00.ru/00adf004
MIPUMEHEHNE
[TpaxTrueckas padota Ne 3 o Teme
30 «ITomydyeHne ammuaka, U3y4eHue ero bubmmorexa [OK
_ y - 13 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ Gpusndeckue u bubmnorexa [IOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHne HUTPATOB U COJIEN

32 aMMOHHUS B KQU€CTBE MUHEPAJIBHBIX bubnnorexa [JOK

yaoOpeHui. XuMu4yeckoe
3arpsi3HEHUE OKPY KAKOLIEH Cpeibl

https://m.edsoo.ru/00adf518
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COCAMHCHUAIMHU a30Ta

docop. Oxeun pochopa (V) u

bubmnorexa [IOK

33 oc(opHas KHUCIIOTa, GPU3NIECKUE U
bocpop . b https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyUYEHUE
Hcnonb3oBanue pocdatos B
34 KaueCTBE MHUHEPAIBbHBIX yI00pEHUH. bubnnorexa [JOK
3arpsi3HEHUE TPUPOAHON CPEAbI https://m.edsoo.ru/00adfc20
docharamu
VYrnepoa, pacnpocTpaHeHuUE B
35 pu 2 e g)mnrt){ec;l)/le U XUMUYECKUE bubmmorexa LIOK
p P o https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcupsl yraepoaa, ux pusudeckue u
36 XMMHWYECKHE CBOWCTBA. bubmuoreka [JOK
DKosiorn4yeckue npoOIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yraepoaa (IV)
37 VYrosnbHasg KUCIOTA U €€ COU bubmmorexa [TOK
https://m.edso0.ru/00ae006¢
[TpakTnyeckas padora Ne 4 o Teme
13 "IlosrydyeHne yrieKucioro rasa. bubnuorexa [IOK
KavecTBeHHast peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHayanbHbIE TOHATHS 00
39 OpraHMYECKUX BELIECTBAX KaK O bubmmorexa [JOK
p m https://m.edsoo.ru/00ae054¢
COEIMHEHUSX YIJIepoaa
bubnmmoreka [IOK
40 KpemHuii u ero coequnenus
P A https://m.edsoo.ru/00ac080a
41 [TpakTudeckas pabora Ne 5. Pemienue bubmuoreka [JOK

SKCIICPUMCHTAJILHBIX 3a/1a4 110 TCME

https://m.edsoo.ru/00ac0bf2
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«Baxuelnnime HeMeTaUIbl U UX
COEIMHEHUS

Kontponbhas pabota Ne3 o teme

bubnnoreka [IOK

42 «Baxneine HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el18
COEIMHCHUS
OO01mas XxapakKTepUCTHKa XUMUIECKUX
3JIEMEHTOB — METAaJIJIOB.

43 Metannuueckas CBI3b U bu6nmnorexa [JOK
METAJUTNYECKasi KPUCTAJUTNYECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBa
METaJII0B
XHUMHUYECKHE CBOMCTBA METAJIIOB.

44 DIIEKTPOXUMUUECKUI PSII Bu6miorexa LJOK

p . p https://m.edsoo.ru/00ael 156
HaIpsKEHUN METaJIOB
O61e crnocoObl MOTyYeHHS
MeTamioB. CiiaBel. BeauciaeHHs 110

45 ABHECHUSIM XUMHYECKUX PEaKIUI bubnnorexa [IOK
yp DEAKHIH, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKUT
puMecHu

46 IToHsTHE O KOPPO3UHU METAILIOB bubnmorexa [IOK

pp https://m.edsoo.ru/00ael1278
bu6nunoreka [JOK

47 €JI0YHEIC METAJIJIbI
1 https://m.edsoo.ru/00ael14b2

43 OKcubl U THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kanus https://m.edsoo.ru/00ael14b2

49 [IlenoyHO3eMENBHBIE METATIIBI — bubnuoreka [JOK
KaJILIIUA U MarHui https://m.edsoo.ru/00ael5¢e8

50 Baxneiime coeJUHEHNS KaIbIIHs bubmuoreka [JOK
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O0001IeHne 1 CUCTEMaTU3ALIHS

51 .
3HAHUH
JK&cTKOCTh BOJEI U CIOCOORI €€ bu6nmnoreka [JOK
52
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTudeckas padota Ne 6 mo Teme
53 "YKECTKOCTH BO/BI U METOJIBI €€ bubmmorexa [JOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6nmnoreka [JOK
54 Ao i
OMHHIH https://m.edsoo.ru/00aelc64
AmMpoTepHbIe CBOIICTBA OKCHJA U bub6nuoreka [IOK
55
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
57 OKcuibl, THIPOKCUIBI U COJIM JKEJIe3a bubnnorexa [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e¢6
58 O00011IeHNE U CUCTEMATH3ALUS
3HAHUM
[Tpaxtuueckas padota Ne 7. Pemenne
59 JKCIEPUMEHTAIBHBIX 3aa4 I10 TEME bubnuorexa [JOK
«BaxuHemme MeTajIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHCHUS)
Brruucienus mo ypaBHEHUSIM
XUMUYECKHUX PEAKIIUN, €CITH OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnuorexa [JOK

COJICP’KUT IpUMecH. Brruncienus
MacCOBOH JOJH BbIXOJIa MPOIyKTa
peaxkuu

https://m.edsoo.ru/00ael1750
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O0001eHre U CUCTEMaTU3 AL

61 . 1
3HAHUHI
Kontponbhas pabota Ne4 o reme
62 «BaxuHenme MeTauTbl 1 UX 1
COCTMHCHUS
63 BemiectBa u Mmarepuassl B 1 bu6nmoreka [JOK
MMOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsiI3HEHNE 1 bubnnorexa [JOK
OKpYXKaIOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHun 1 bubmuorexa [JOK
AKOJIOTHYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O60011eHE U | bubnuorexa [JOK
cucTeMaTu3anus 3HaHUI https://m.edsoo.ru/00ac0d0a
67 PesepBHeIit ypok. O000IICHNE U 1 bubmmorexa [JOK
CcHUCTeMaTU3alurs 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O6001IeHNE U 1 bubnnorexa [JOK
crucTemMaTu3auuvs 3HaHUI https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a

INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHOM TPOT'PAMMBI

8 KVIACC

Kon

NpoBepsieMor
0 pe3yJabTarta

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1

Ilo Teme: ((HCpBOHaLIaJ'II)HBIC XUMHNYCCKUC ITOHATHS»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TIOHSATHN: aTOM,
MOJIEKYJIa, XMMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMeCh (OJHOPOJHAS M HEOJHOPOAHAsS), BAJICHTHOCTD,
OTHOCHUTEJbHAS aTOMHAas W MOJICKYJSIpHAas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JOJII XUMHUYECKOIO
dJIEeMEHTa B COCJAMHEHHH, MOJISIPHBIM O00BEM, XMMHUYECKasT PEaKius,
KIacCUpUKALlMs ~ PEaKIHil: pEeaKluud  COSAWHEHUS, PEaKIHH
pa3NoKeHUs, pEeaKlUd 3aMEIEHHUs, peaKkIuu OoOMeHa, JK30- H
SHIOTEPMUYECKHE PEaKIMH, TETUIOBOH AP (EKT peakiuu, pacTBOp,

MaccoBas J10JIsl BElIeCcTBa (MPOIEHTHAsI KOHIIEHTPAIlKs) B pacTBOPE

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XWMHYCCKHUX MOHATHH U

MNPUMCHATD OTU IMMOHATHA IIPU OITMCAHWU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XUMHYCCKYIKO CHUMBOJIMKY IJIsI COCTaBJICHUS (l)OpMy.]'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLUN

1.4

pacKpbIBaTb  CMBICJI  3aKOHOB  COXpAaHCHHA  MACCbl  BCUICCTB,
IIOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOIO YYCHHA, 3daKOHa

ABoraapo

1.5

OIpeaAciIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHaprIX

COCAUHCHHUAX

1.6

KJIacCU(UIMPOBATh XUMHUYECKHE peakuu (M0 YUCIy U COCTaBy

YYaCTBYIOIMX B PEAKIUH BELIECTB, MO TEIIIOBOMY PQEKTY)

1.7

BBIUUCIISATH OTHOCHTEIBHYIO MOJIEKYJISPHYIO M MOJSPHYIO MAaccChl




BEILIECTB

1.8

BBIUUCIISATH MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JeMeHTa 1Mo (opmyiie

COCIUHEHUS,

1.9

BBIUUCIIATH MAaCCOBYHIO JOJIIO BCHICCTBA B PACTBOPEC

1.10

MPUMEHSTh €CTECTBEHHOHAYUYHBIE METOJIbI MO3HAHUS — HAOII0IeHHE,
U3MEpeHue,  MOJCIMPOBAHME,  OKCIEPUMEHT  (peasibHblil U

MBICJICHHBIN )

ITo Teme: «Baxnennme npeacTaBUTENI HEOPraHUYECKUX BEILECTB)

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMMHUYCCKHX TTOHSTHH: OKCH [,

KHCIJIOTa, OCHOBaHHE, COJIb

2.2

OonpeaAcC/IATb MPUHAIC)KHOCThL BCIICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeanHeHui o popmynam

23

KHaCCHq)HHHpOBaTB HCOPTraHN4YCCKUC BCUICCTBA
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XapaKkTepu30BaTh (ONUCHIBATh) OOLIME XHWMHUYECKUE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKasi ONUCAHHWE IpUMEpaMHU

MOJICKYJISIPHBIX ypaBHeHI/II\/JI COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IMPOrHO3UPOBATH CBOIMCTBAa BEMICCTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

HpeBpameHMﬁ B PAa3JIMYHBIX YCIIOBHUAX

2.6

CJICAOBATh IIpaBWJIaM  IIOJIb30OBAHUSA XUMHYECKONI HOCYHOﬁ u
Ja00paTOPHBIM O0OpPYZOBAaHUEM, a TaK)Ke MpaBHiIaM OOpaIeHus: ¢
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKUHUSMHU IO BBIIOJHEHUIO
J'Ia60paTOpHI>IX XUMHUYCCKUX OIBITOB IIO ITOJYUYCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB C OMNPENEIEHHOM MacCOBOM JI0JEH PacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh U MPOBOJUTH XUMHUUECKHE SKCHEPHUMEHTHI
[0 PAacCMO3HABAHUIO PACTBOPOB IIETIOYEH U KHUCIOT C IOMOIIBIO

MHAMKATOPOB (1akMyc, (heHondTaaert, MeTHIOPAHK U IPYTHe)

2.7

MIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuu

[To Teme: «llepnonnueckuii 3akoH u Ilepmomnueckas cucrema
xumuyeckux saemeHtoB Jl. M. MenneneeBa. CTpoeHne aTOMOB.

Xumuueckas cBA3b. OKUCIUTENHHO-BOCCTAHOBUTEIIHLHEIC peakunum»

3.1

PaCKpbeIBaATh CMBICII OCHOBHBIX XHMHUYCCKHX MMOHATHH: AApO aroma,

SHCKTpOHHLIﬁ CIIOM aToMa, aTOMHasd Op6I/ITaJ'IL, paanyc artroma,




XUMHYECKasd CBA3b, IOJISIpHasd W HCIIOJJAPpHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIbHOCTL, HWOHHAA CBA3b, HWOH, KAaTUOH, A4aHWOH,

CTCIICHb OKHCJICHUA

32

KJ'IaCCI/I(i)I/IHI/IpOBaTI) XUMHNYECKHE IJIEMCHTbBI

3.3

OIUCBIBATh M XapaKTepH30BaTh TabauuHyo Gopmy Ilepuonnueckoii
CUCTEMBl XMMMUYECKHX DIIEMEHTOB: Da3jIMyaTh IOHATUS «IJIABHAs
noarpynna (Arpynma)» u «mnobouyHas mnoarpynmna (brpymnma)y,

«MaJiple» U «OOJIbIIHEY IICPHUOAbI
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packpeiBaTh cMbica Ilepuommueckoro 3akona /.M. Menpneneesa:
JEMOHCTPUPOBATH ~ NOHUMAHUE  IEPUOAUYECKOM  3aBUCUMOCTH
CBOICTB XUMHUYECKHX DJIEMEHTOB OT HX IIOJOXKEHUI B

IIepuonnueckoii cucreme

3.5

COOTHOCUTh  O0O3HAuUEHUs, KOTOpble WMEIOTCS B  Ta0ywuIe
«ITepuoanueckas cucTeMa  XuMudeckux  snementoB  J[.H.
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjapa, oOIIee YHCIIo

QJICKTPOHOB U pACTIPCACIICHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIPEACIIATH CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

3.7

OTpeNesATh BHUJl XUMHUYECKOW CBsI3W (KOBAJIGHTHAas W HMOHHAs) B

HCOPTaHNYCCKUX COCIUHCHUAX

9 KVIACC

Kon
nposepsieMor
0 pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOIM
0o0pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0 00111€er0 00pa3oBaHus

1

Ilo Teme: «BemiecTBo 1 XUMHUYECKast pEaKkuus»

1.1

pacKpbhIBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHSITHH: pacTBOp,
AJIEKTPOJIUTBI, HEIJICKTPOJIUTHI, SJICKTPOJUTUYCCKAS TUCCOLMALIS,
peaKkIi WOHHOTO OOMEHa, KaTallu3aTop, XMMHYECKOE PAaBHOBECHE,
obpatumbie u HEOOpaTUMBbIE peakiuu,
OKHCJIINTCIBbHOBOCCTAHOBUTCIIBHBIC pcakuuu, OKHUCJIIHNTEIIb,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAaHOBJICHHE, aJUIOTPOIINS,

aM(}OTEpPHOCTh, XMMHYECKass CBA3b  (KOBAJICHTHAsl, HOHHAs,




MeTaJlJIn4ecKasi), KpUCTAJUIMUECKas pemeTka, CIUIaBbl, CKOpPOCTb

XUMHUYECKOU pcakuuu

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHH U

IMPUMCHSATH OTU MMOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX npeBpameHI/H‘/i

1.3

COCTaBJIATh YPaBHEHUS DJIEKTPOJUTHYECKON AMCCOLUALMM KHUCIIOT,
LIEJIOYEN U COJIEH, IOJHBIE U COKPALIEHHBIE YPAaBHEHMS pPEaKLUN

HOHHOTO 0O0OMEHa

1.4

PaCKpBIBATE CYIIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKIII/Iﬁ

oCcpeACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OajaHca 3TUX peaKI_II/Iﬁ

1.5

MMPpOBOAHUTD paC‘-IéTLI 10 YPAaBHCHUIO XUMHYECKOMN pcakuuun

Ilo temam: «Hemeraiuibl M MX coeauHEHUs» U «MeTalibl U UX

COEIMHEHUS)

2.1

XapakTepu3oBaTh  (OMUCHIBATH) oOmmMe ©  crnerupuyecKue
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKAAS
ONMCAHUE TNPHUMEPAMH MOJEKYJSIPHBIX M HOHHBIX ypaBHEHUH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKI_lI/Iﬁ

2.2

COCTaBJIAAThL YpPAaBHCHUSA peaKI.IHfI, MOATBCPIKAAOIIUX CYHICCTBOBAHHNC

TCHETHYSCKOM CBS3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB
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IMPOrHO3NpPOBATH CBOICTBaA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTHU IIPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBbIX

YCIOBUSAX

2.4

CI€AOBaTh MpaBUJIAM I[IOJb30BAaHUS XUMHUYECKOM TMOCYAOM U
Jab0opaTOPHBIM O0OpPYZOBaHUEM, a TaK)Ke MpaBHIIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKUUSAMH I10 BBIIIOJHEHHIO
Ja00pPATOPHBIX XMUMHYECKUX OIBITOB MO MOJYYCHHUIO U COOMPaHUIO

F8.3006pa3HBIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO rasa)

2.5

NPOBOJIUTH PEAaKIMH, MOATBEPXKIAIONIMNEe KayeCTBEHHBIH COCTaB
pa3NUYHBIX BEIIECTB: pACIO3HABATh OMBITHBIM MYTEM XJIOPHU-,
Opomuza, wuoaun, kKapOoHaT, ¢ocdar, cuIuKaT, cyiabdar,
THIPOKCUINOHBI, KaTHOHBI aMMOHHMS, MOHBI M3YYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIUC B BOJAHBIX PACTBOPAX HCOPIraHNMUCCKUX BCHICCTB

ITo Teme: «Xumus u OKpYyIKarouiasda cpcaa»

3.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHWUMHYCCKHUX TOHSATHM: HI[K

BCIICCTBA, KOPPO3Usd METAJIIIOB




3.2

MPUMEHSATH OCHOBHBIC OINEPAIlUU MBICIUTEIBLHON NIEATEILHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTeMAaTHU3aIINIO,
BBISIBIICHUE TPUYUHHO-CICJICTBEHHBIX CBSI3€H — JJIs1 HW3Yy4YeHUs
CBOMCTB BEIECTB M XHWMHUYECKUX PEaKIUil; €CTeCTBEHHOHAY4YHbIC
METOJIbI TO3HAHUS — HAOIIOJeHNE, W3MEpPEeHHE, MOJIEIHpPOBAHUE,

AKCIIEPUMEHT (pEaIbHBIN U MBICIICHHBIN )




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHaanLHBIe XUMHNYECKHUEC ITOHATHSA

1.1

[Ipenmer xumuu. Posib XUMUU B KU3HU 4YeJOBEKAa. XUMHUA B CUCTEME HayK.
Tena u BemectBa. Pu3NUEeCKUe CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSHHE

BE€IICCTB

1.2

ITonsarue o METOJaX IMO3HAHUA B XUMHH. Yuctele BE€IICCTBA U CMECH. Cnoco0n1

pa3aciiCHuA cMmecei

1.3

ATtoMBl U MOJICKYIJIBI. Xummndeckue dieMeHTbl. CHMBOJIBI XHMHYECKHX

351eMeHTOB. [IpocThie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumunyeckasi popmyina. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTENbHas  aTOMHas — Macca.
OtHocuTenbHass MoOJIeKyJsApHas Macca. MaccoBass 401  XUMHYECKOTO

JJICMCHTA B COCANHCHHUHN

1.5

KomnuectBo BemectBa. Monb. MousipHas macca. B3auMocBsI3p KOIMUYECTBa,
Macchl M YHMCNa CTPYKTYPHBIX €IUHMII BemlecTBa. Pacuérel mo ¢opmyiam

XHUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

Ou3nyeckue U XUMUYECKHE SBICHHUS. XUMHUYEcKas peakius U e€ MpU3HaKu.
3aKOH  COXpaHEHMsI  MacChl  BEHIECTB.  XHMMHUYECKHME  YypaBHEHUS.
Knaccudpukanuss  XMMHYECKUX  peakuuid  (COeOUHEHHs,  pa3JIoKeHus,

3aMeleHus, oOMeHa)

1.7

XUMHWYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IIOCYyNOH, C
npaBuIamMu paboThl B 1abopaTopuu U MpuEMaMu 00paIleHus ¢ 1a00paTOPHBIM
o0opynoBaHHEM, HU3y4YeHHE W ONHCaHue (U3MUECKUX CBOMCTB 0OpPa3IoB
HEOPTaHMYECKUX BENIeCTB, HaOmrogeHWe (Qu3udecknx (TUTaBICHUE BOCKA,
TasiHUE JIbJa, pAaCTUPAHUE caxapa B CTyNKE, KUIEHWE U KOHACHCAIUs BOJBI) U
XUMUYECKUX (TOpeHHE CBEYM, NPOKAIMBAaHUE MEIHOW  MPOBOJIOKH,
B3aUMOJICICTBHE MeJa C KHCJIOTOW) SIBJICHWM, HAONIOJCHUE M OIHUCAHHE
NPU3HAKOB TMPOTEKAaHHWS XHUMUYECKUX peaknuii (pasloKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHUCJOTHI C XJOPUAOM Oapuisi, pa3oKECHHE

ruapokcuaa meau(ll) npu HarpeBaHuu, B3aMMOJCHCTBUE JKeJIe3a C PACTBOPOM




comu wmeau(Il), wm3ydenwe cnocoOOB pasneneHusi cMece (C TOMOIIBIO
Maruurta, (QUIbTPOBAHWE, BHIAPUBAHME, AWCTUIUIALNSA, Xpomatorpadus),
NPOBEICHUE OYMCTKH TIOBAPEHHOW COJHM, HaOJIOJEHHe W  OINHCAHHE
pe3yJIbTaTOB MPOBEJCHUS OIBITA, WUIFOCTPUPYIOIIETO 3aKOH COXPaHCHHUS

Macchl, CO3/IaHHEe MOJIEed MOJIEKYJ (LIapOCTEPAKHEBBIX )

Baxueiiume npeacTaBuTeNIn HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kucnopox — ameMeHT M IpocToe
BemiecTBo. HaxoxxaeHue kuciopoja B mpupoje, (Gu3ndeckue U XUMHUYECKHUe
cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucimopona. CriocoOsl
NOJY4YeHUsl KUCJIopoJa B JabopaTopuM M INpoMblIUIeHHOCTH. Kpyrosopot

Kuciopoa B npupojae. O30H — alI0TponHas MOIUPHUKAIMS KUCIOPOAA

2.2

TennoBoil 3¢ ¢dekT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHUS,
9K30- M DHIOTEPMHUYECKHE PeaKUuH. TOIIMBO: yrojb U MeTaH. 3arps3HEHUE

BO3/1yXa, YCUWJIEHHE TapHUKOBOTrO 3P peKTa, pa3pylIeHHe 030HOBOTO CIIOS

2.3

Bonopon — snmemeHnt u npocroe BewecTBo. HaxoxaeHue Bonopona B IIPUPOLE,
¢usnueckre W XMMHUYECKHE CBOICTBA, INPHUMEHEHHE, CIOCOOBI IOTYYEHHUS.

Kucmote! u comu
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MonsipHblil 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue CcBoWcTBa BOAbl. Boxa kak pactBoputens. PacTBOpBL.
HacellieHHble 1 HEHACHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasg Jfons BewiectBa B pacTBOpe. XUMHUUYECKHME CBOWCTBA BOJBI.
OcHoBanus. Pons pacTBOpoB B Mpupoje U B KU3HU yenoBeka. Kpyrosopor
BOABl B MpUpOJE. 3arps3HEHHE NpUPOAHBIX BOJA. OXpaHa M OYUCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudpukanus Heopranmdeckux coenuuHeHuit. Oxcunbl. Knaccudukanus
OKCHJIOB: coJieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aM(pOTEpHBIE) W
HeconeoOpasyromue. Homenkmnarypa okcugoB. @u3MYecKHe M XUMUYECKUE

CBOICTBa OKCUAOB. [TomyueHne okcruoB

2.7

OcHoBanns. Krnaccudukanus ocHOBaHHME: MmIETOYM M HEPACTBOPUMBIC
ocHoBaHusl. HoMeHkiatypa ocHoBaHui. @U3MUECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHuil. [lomyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucior. dusznueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psn aktuBHocth MetauioB H.H. bekerosa.

[Tonyuenune kucior

2.9

Comu. Homenkmarypa coneit. @u3znyeckre M XUMHUYECKHE CBOWMCTBA COJICH.




[Tonydenue coneit

2.10

I'eneTmueckas cBA3b MCXKIAY KilacCaMU HEOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUECKUI  HKCHEPUMEHT: KauyeCTBEHHOE OIpENeIeHUue COoJepKaHMs
KHCJIOpOJia B BO3JyXe€, IOJlyd€HUE, COOMpaHUE, PACIIO3HABAHUE U H3Yy4YECHHE
CBOWCTB KHCIIOpOJia, HAOII0IeHHE B3aUMOICHCTBUS BEIIECTB C KMCIOPOAOM U
yCIIOBHSI BOSHUKHOBEHHUS U MIPEKPAIIEHUS TOpEeHUs (110XKapa), 03HAKOMIIEHHUE C
oOpasliaMi OKCHJIOB U OIMCAaHME WX CBOWCTB, TMOJIydeHUE, COOMpaHHE,
pacro3HaBaHWE W H3yY€HHE CBOMCTB BOJOpOJa (FOpeHHE), B3aUMOAEHCTBUE
Bozopoza ¢ okcugoM Meau(1l) (Bo3MoXKHO UCTIOIB30BaHUE BUIEOMATEPUATIOB),
HaOmrofieHne oOpa3lloB  BELIECTB KOJUYECTBOM 1 MOJIb, HCCIIEOBaHUE
0COOEHHOCTE pacTBOPEHHUS BEIIECTB C pPAa3IMYHON PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAacCOBOM J0JEH PACTBOPEHHOIO
BEIIECTBAa, B3aMMOJICHCTBHE BOJBl C MeTaulaMH (HaTpUEM U KaJlbIUEM)
(BO3MOXHO HCIIOJIb30BaHUE BUAECOMATEPUAJIOB), OIPEICIIEHUE pPacTBOPOB
KHACJIOT ¥ IIeJo4Yed C MOMOIIbI0 HHAMKATOPOB, MCCIEI0BaHHE OOpas3loB
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, HAONIOJICHHE W3MEHEHHS
OKpacKM MHJIUKAaTOPOB B pPACTBOpax KUCIOT M IIEJIOYel, U3ydeHHe
B3aumoseiictBusa okcuna menu(Il) ¢ pacTBopom cepHOI KHCIOTBI, KUCIOT C
METaJUIAMM,  pPEAaKUUMHd  HEWTpalu3alMH, [OJYyYEHHE  HEPACTBOPUMBIX
OCHOBAHMUH, BBITECHEHUE OJIHOTO METaJlIa PyTUM U3 pacTBOPA COJIH, PELICHUE
HKCIEPUMEHTAIbHBIX 3a/a4y M0 TeMe «BakHelime Kiacchl HEOPraHMYECKUX

COCIUHEHUN

[Tepuoaunueckuii 3akoH u [lepuoanueckas cucteMa XMUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMoB. XUMHUYECKask CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKM KiIacCH(PUKAMM XUMHUYECKHX 3JeMeHTOB. lloHsTnHe o
IpyMIax CXOJHBIX JIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENIbHBIE METaJlIbl,
raJIOTeHbl, WHEPTHbIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3zyloT am¢oTepHbIe

OKCHUIBI U TUAPOKCHUBI

3.2

Ilepuonnueckuii 3akoH. llepumoandeckass cucremMa XUMHUYECKUX DIIEMEHTOB
JAW. Menneneea. KoporkonepuonHas W JUIMHHONEpUOAHas (OpMbI
[lepuonnueckoit cuctembl xuMuueckux osnemeHtoB J[.M. Menzaeneesa.
IIepuons! n rpynmsl. PU3HUECKUN CMBICH MOPSAAKOBOIO HOMEpa, HOMEPOB

nepuoja U rpymIbl SJIeMeHTa
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Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3oronsl. DnekTpoHbl. CTpoeHMe




9JICKTPOHHBIX O00JIOYEK AaTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
IIepuonnueckon cucremsl .M. MenneneeBa. XapakTepucTuka XUMUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepnoanueckoii cucreme .M. MenneneeBa
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3aKOHOMEPHOCTH U3MEHEHHUs pajauyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAIJIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpyNIaM M MEPHOIAM.
3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX
SJIEMEHTOB U1 pa3BUTHUS Hayku W mpakTuku. J[.M. MennaeneeB — y4€HbIi U

rpakJ1aHuH

3.5

Xumnueckass cBsizb. KoBaneHTHass (ToyisipHass W HEMOJIApHAsi)  CBSI3b.

SJ'IGKTPOOTpI/IHaTeJ'IBHOCTB XHMHYECKHX dJIeMeHTOB. MloHHas CBI3B

3.6

Crenenn okuciieHns. OKHCIUTEILHOBOCCTAHOBUTEIIHLHBIE PCaKInU. HpOHCCCH

OKHCJIEHHS M BOCcCTaHOBJIEHHUA. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH HKCIEPUMEHT: HW3ydeHHe OOpasloB BEIIECTB METAIOB H
HEMETAJUIOB, B3aMMOJACHCTBHE T'MIPOKCHIA LMHKA C PacTBOPaMHU KHUCJIOT H
LIEJI0YEH, IIPOBEIECHUE OIBITOB, MIUIFOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTENBHBIX PeaKuil (fOpeHue, peakiuy pa3ioKeHUs, COSTUHEHMS)

9 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaAaHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

[Iepnonnueckuit 3axoH. lleproguyeckas cucTeMa XUMHYECKHUX DJIEMEHTOB
.. MengaeneeBa. CtpoeHrne aToOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kallvs, KalbLUS U HUX
COCJIMHEHHII B COOTBETCTBHM C IOJOXEHUEM 3JEeMEHTOB B llepmoamueckoii

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHune BemecTBa: BUABl XUMHUYECKOM CBA3M. THUIBI KPUCTAIUIMUECKHUX
pemeéToK, 3aBUCHMOCTh CBOWCTB BEILIECTBA OT THMNA KPHUCTAUIMYECKOU
pemETK W BHUAA XUMHUYECKOM cBs3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHWYECKUX BELIECTB (MEXKIyHapoJIHas WU TpUBUAIbHAs). XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCAIIMXCS K Pa3IUYHBIM KJacCaM HEOPraHMYECKUX

COGIII/IHGHI/If/’I, FCHCTUYCCKAas CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccudukanuss XuMUYeCKUX pEaKkyid M0 pa3iIuyHbIM MpU3HAKaM (110 YUCITy

Y COCTAaBY YYacCTBYIOHUIMX B pEaKIMU BELIECTB, MO TEIJIOBOMY 3 dekTy, 1o




H3MEHCHMIO CTETICHEH OKHCIICHHSI XHMHUYCCKHUX 9JIEMCHTOB, 110 O6paTI/IMOCTI/I,
no  y4aCTHroO KaTaJ'II/I3aTOpa). OK30- u OHAOTCPMHUYCCKUC  PCAKIUU,

TCPMOXUMHUYCCKNEC YPAaBHCHUS. IlonsTue o CKOpPOCTH XHUMHYICCKOMN p€akuuu

1.4

[TonsiTe 06 06paTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakiusax. [lonsTtue o
TOMOTE€HHBIX M TE€TEpOreHHbIX peakuusax. IloHarne o XumMHUecKOM
paBHOBecHM. DaKTOpbI, BIUSAIOLIME HA CKOPOCTh XMUMHMUYECKOH peakUuu u

IMOJIOKCHHUEC XUMHUUYCCKOI'O paBHOBCCHUA

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMM,  AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHE  ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH C HCIOJIb30BAaHUEM MeEToJa

ANEKTPOHHOTO OasiaHca

1.6

Teopus ANIEKTPOIUTUUECKON NUCCOLMALNN. DIEKTPOIUTHI U HEDIEKTPOIUTHI.
Katunonsl, annoHbl. MexaHu3M AMCCOLMALIMY BEIIECTB C Pa3IMYHBIMU BHJIAMU
XuMu4eckoi cBs3u. Crenenb nucconuanuu. CUilbHbIE U cllabble 3JeKTPOIUTHI.
Peakiun woHHOTO OOMEHA. YCIIOBUS MPOTEKaHUSI PEaKIMil HMOHHOTO OOMEHa,
NOJIHBIE U COKpAILEHHbIE HMOHHBbIE ypaBHEHHs peakuuil. CBONCTBA KHUCIOT,
OCHOBAaHMH H COJe B CBETE TMPEACTABICHUH 00 HIEKTPOIUTHIECKON

nuccounanuu. KauectBeHHble peakiu Ha MOHBL. [[oHATHE 0 THApPOIN3E coJei

1.7

XUMHUECKUN HKCICPUMEHT: O3HAKOMIICHHE C MOJEIISIMH KPUCTAJUIMYECKUX
PEMIETOK HEOPTraHWYECKHX BEIISCTB — META/NIOB W HeMeTawioB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOPHAA HATPHA); UCCIEAOBAHUE 3aBHCHMOCTH
CKOPOCTH XHMMHYECKOH pEaKIHH OT BO3JIEHCTBUS pa3INYHBIX (PAKTOPOB;
WCCIICZIOBAaHUE  AJIEKTPOIIPOBOIHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIN  KUCJIOT, IIeJioued W cosieli  (BO3BMOXKHO —HCIIOJIb30BaHUE
BUJICOMAaTEpPHUAJIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOMIUX HPU3HAKU
MPOTEKaHUs PEaKIMii HOHHOTO 0OMeHa (0O0pa3oBaHUE OcaiKa, BBIJICTICHUE Ta3a,
o0pa3oBaHUE BObI); OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBbHBIX pEaKUMN (TOpeHHE, peaKluu Pas3ioKeHUs], COeUHEHNU);
pacrmo3HaBaHHe HEOPraHMYECKHUX BEIIeCTB C TOMOINBI0 KaueCTBEHHBIX

pCaKHI/If/'I Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aa4

Hemeranns u ux COCIUHCHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucineHus. CTpoeHue © (U3MUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHYECKHUE CBOWCTBA Ha MPHUMEPE XJIOpaA

(BSaHMOHeﬁCTBHC C MCTaljlaMH, HEMCTAlJIaMU, menoanH). XJ'IOpOBOI[OpOI[.




CoJsigHast KMCJI0Ta, XUMUYECKHE CBOMCTBA, MOJIyYeHUE, IpUMEHEHHE. [leiicTBre
XJIOpa ¥ XJIOPOBOJOPOJa Ha OPraHU3M YeloBeKa. BakHellne XJIOpUabl U UX

HAaXO0XJEHUE B IPUPOJIE

2.2

Obmas xapakrepuctuka 3meMeHTOB VIA-rpynnbsl. OcOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIe CTeTIeHU OKUciIeHus. CTpoeHne U (pU3MuecKue CBOMNCTBa
IOPOCTBIX BEHIECTB — KHCJIOPOAA M CEpbl. AJUIOTPONHBIE MOIU(BUKAIIH
KHCIIOpOJa U cepbl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOEHHE,
¢usnyeckue M XUMHUYEeCKHe CBOWCTBA. OKCHABI Cepbl KaK MPEACTaBUTENN
KHCIOTHBIX OKcHUJ0B. CepHasi Kuciora, Gu3nyecKue U XMMHYECKHe CBOWCTBA
(oOmue Kak MpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XuMUYECKHe
peakuuu, Jiexalire B OCHOBE IMPOMBIIIJIEHHOTO CIOco0a MOJy4eHHUs CEepHOMU
kucioThl. [Ipumenenue. Conu cepHOM KHMCIIOThI, KAUECTBEHHAs] PEaKLUs Ha
cynb(ar-uoH. HaxoxmaeHue cepbl U €€ COeMHEHUH B MpUpoae. XUMHUYECKOE
3arpsi3HEHUE OKPY’Kalollel cpebl COCTUHEHUSIMH cepbl (KUCIOTHBIE 0K,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAILCHUS
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OOmast xapakTepucTuka 3j1eMeHTOB VA-rpymnibel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHH OKHCICHHUSA. A30T, paclupoCTpaHCHUE B
npupoe, puzndeckre u XuMudeckue cBorctBa. KpyroBopot a3ora B npupoze.
AmMMHak, ero (¢u3MYECKHe W XHUMHYECKHE CBOWCTBA, IIOJIy4€HHE W
npumenenue. Conau aMMOHHMS, MX (U3NYECKUE U XHUMUYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiiusi Ha MOHbI aMMOHUs. A30THas KHCIIOTa, €€
noy4yeHue, pu3nyeckne 1 XMMHUIECKHe CBOMCTBA (00IMe KaK MPEICTaBUTEIIS
Kjlacca KHCIOT U crenuduueckue). Vcnoiap3oBaHue HUTPATOB U coJiei
aMMOHHSI B KayeCTBE MHHEPAJBbHBIX YIOOpeHWi. XWUMHYECKOe 3arps3HCHHE
OKpY’Kalollel cpesibl COeAMHEHUS MM a30Ta (KUCIOTHBIE J0XK]H, 3arps3HEHHUE

BO3]lyXa, MMOYBBI U BOJJOEMOB)
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®docdop, amnorponHsle Mogudukanuu docdopa, Gusnueckue U XUMHYECKUE
cBoiictBa. Oxcua dochopa(V) u dochopHas kucinora, ¢uandeckue u
XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmonb3oBanue (ochaTroB B KadecTBe

MUHEPAJIbHBIX YI00peHHI

2.5

OO6mas xapakrepuctuka d3jeMeHTOB I[VA-rpynmbel. OcOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUs. YIJIEepoA, aJJIOTPOIHBIC
Moau(UKaIMK, paclpocTpaHEHHE B MpUpoAe, (U3MYECKHEe U XHUMHUYECKUE
cBoiictBa. Ancop6ouums. KpyroBopot yrinepoaa B mpupoae. Okcuapl yriaepona,
X (pu3MYecKre M XUMUYECKHE CBOMCTBA, JIEWCTBHE HA KUBBIC OPTaHU3MBEI,

INOJIYYCHHC U ITPUMCHCHHC. OKOJIOTHYECKHUE HpO6H€MI>I, CBA3aHHBIC C OKCHUIOM




yraepona(IV); rumore3a rinoGanbHOrO MOTEIUICHHWS KIMMAaTa;, MapHUKOBBIN
a¢dekt. YrompHas KHUCIOTa M €€ Ccolu, WX (U3HUECKHEe U XUMUYECKUE
CBOICTBa, MoJlyueHHe U HpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
WoHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, POMBIILICHHOCTA U

CEJILCKOM XO3SIHCTBE

2.6

[lepBoHayanbHble TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriepoga (MeTaH, 3TaH, ATWUJIEH, ALETUJIeH, 3TAaHOJ, TJMLEPHH, YKCycCHas
kucnora). Mx cocraB u xummueckoe crpoeHue. IloHstue o Oumonmormyecku
Ba)XHBIX BEIECTBAaX: )XMpax, Oelkax, yrieBoJaXx — W HMX POJIM B KU3HHU
yeyoBeka. MarepuanbHOE €IMHCTBO OpPraHMYECKUX U HEOPraHMYeCKHX

COeTUHEHUN

2.7

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOICTBa, IOJIy4eHHUE U
npumeHeHne. CoequHeHus: KpeMHus B npupoje. OOmue npezicTaBieHus o0
okcuze kpeMHusA(IV) u kpemuueBoit kuciore. CUIIMKAThI, UX UCIIOIb30BaHUE B
OBbITY, MEIMIIMHE, TPOMBILIICHHOCTH. BakHellne cTponTebHble MaTepUalbl:
KepaMuKa, CTEKJIO, LEMEHT, OeToH, kene3o0eToH. [Ipobrmembl GezomacHOTro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCpUaJiOB B HOBCCI{HGBHOﬁ KHN3HHU

2.8

XUMUYECKUN SKCIEPUMEHT: H3ydeHHE 00pa3ll0oB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISHOM KMCJIOTBI, IIPOBEICHUE KAYECTBEHHBIX PEAKLUN HA XJIOpUI-
WOHBl M HAOJIOJEHUE MPHU3HAKOB MX MPOTEKAHMS; OMBITHI, OTpa’KarolIue
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA TaJIOT€HOB U X COEIMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB); O3HAKOMJIEHHE C O0pa3llaMH XJIOPHIOB
(rajoreHuIOB); O3HAKOMJIGHHE C OOpa3lamMu cepbl M €€ COEeIUHEHUSIMU
(BO3MOKHO HCIOJIb30BAaHUE BHJIEOMATEpPUANOB); HAONIOJCHUE TIpoliecca
oOyriiMBaHUs caxapa IoJ JEHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI,
U3yYeHHe XMMHUYECKHX CBOWCTB pa30aBlIeHHON CEPHOM KHCIOTHI, IPOBEIECHUE
KaueCTBEHHOW peaklUuu Ha cynb(aT-uoH M HaAOMIOJeHHe TNpU3HaKa eé
IPOTEKaHUs; 03HAKOMIIEHHE C PU3NUECKIMH CBOMCTBAMU a30Ta, (hocdopa 1 ux
COCMHEHUI (BO3MOXHO HCIIOJIb30BAaHHE BUAECOMATEPHAIIOB), OOpa3amu
a30THBIX U GocOopHBIX YI0OpEHUH; MoTyueHne, coOnpanue, paclio3HaBaHUE U
N3y4eHHE CBOWCTB aMMMaKa; IPOBEJCHHE KAa4ECTBEHHBIX pPEaKUMi HAa HOH
aMMOHHMS U (QocharT-MOH U H3YyYEHHE TPU3HAKOB HX MPOTEKaHUS,
B3aUMO/ICIICTBHE KOHIIEHTPUPOBAHHOM a30THOW KUCIOTHI C ME/IbIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BUAECOMATEPUAJIOB); H3YUYEHHE MOJENEH KPUCTAIUIMYECKUX
pemérok anmasza, rpadura, QyuiepeHa; O3HAKOMJIEHHE C IPOIECCOM

aIcopOIIMK PacTBOPEHHBIX BEIIECTB aKTMBHPOBAHHBIM YIJIEM M YCTPOWCTBOM




MPOTHBOTa3a; MOJy4YeHHe, cOOMpaHue, Pacro3HaBaHWE W HM3YYCHHE CBOMCTB
YIJIGKUCIIOTO Ta3a; MPOBEJCHUE KAaYeCTBEHHBIX peakiuii Ha KapOOHAaT- |
CUIJIMKAT-UOHBI W MH3YUCHUC IMPU3HAKOB HX IMPOTCKAHHA, O3HAKOMJICHUC C
NPOAYKIMEH CHUIIMKATHOW MPOMBIIUICHHOCTH;, PEIICHUE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHene HeMeTaUIbl 1 UX COETUHEHU)

Mertamisl 1 uX COCIUHCHUA

3.1

OO6mras xapakTepuCTUKa XUMHUYECKUX DJIEMEHTOB — METAJIOB HAa OCHOBAaHUU
ux nonoxenus B Ilepuoamueckoit cucreme xumuyeckux snementoB J[.U.
Menpeneesa u ctpoerust aToMoB. CTpoeHne MeTauioB. MeTtannudeckas CBA3b
U MeTalyIMuecKas KpucTajsindeckas pemeéTka. JNeKTPOXUMUYECKUN Pl

HaIIpSHKEHUN METaJUIOB

3.2

dusnueckue U XMMUYECKHe CBOMCTBa MeTasuioB. OO0Iue crnocoObl MoTyYeHUs
MeTaiuioB. [IoHATHE 0 KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CraBsl (CTalb, 4YyTyH, JIOPATIOMUHHM, OpOH3a) U UX NPUMEHEHHUE

B OBITY U IPOMBIIIIIEHHOCTH

3.3

[Ienounsle MeTayuibl: mojoxkeHue B [lepuoauueckoil cucTeMe XMMHUYECKUX
anemeHToB J.M. MeHaeneeBa; cTpoeHUE UX aTOMOB; HAXOXKJIEHUE B NIPUPOE.
du3nyecknue 1 XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUIbI
U TUAPOKCHIBl HATpus M Kauus. lIpuMeHeHue IEeNOYHBIX METaUIOB M HX

COEIMHEHUN

3.4

IIlenouno3eMenbHBIE META/UIBI MarHuid W KalbLMM: IIOJIOKEHHE B
[lepuoguueckoit cucteme xumuuyeckux snaemeHToB J[.M. Menneneena;
CTPOEHUE MX aTOMOB; HaXOXKJIEHHE B npupone. Ouznueckue U XMMHUYECKUE
CBOMCTBa MarHusi W Kaiublus. BakHedrnme coeanHEHHUS Kalblus (OKCHI,

TUIPOKCH, CONH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHHS

3.5

Amomunuil: nonoxkenue B Ilepuoanueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
.M. MenpneneeBa; CTpO€HHE aTOMa; HAXOXKICHHE B Npupoje. Puznyueckue u
XUMHYECKHE CBOWCTBA alfOMUHHSA. AMQOTEpHbIE CBOWMCTBA OKCHIA |

TUAPOKCHJIA ATTFOMUHUS

3.6

Keneszo: nmonoxenue B [lepruoanueckoit cucreme XuMu4eckux aemMeHToB J[. 1.
MeHeneeBa; CTPOCHHE aToMa; HaxoXKJIeHHWe B mpupone. Puznyueckue Hu
XUMUYECKHUE CBOMCTBa sxene3a. Okcuabl, ruapokcuasl U conu xkenesa(ll) u

xene3a(lll), mx cocras, CBOMCTBA U MTOJTyYEHUE

3.7

XUMUYeCKUH SKCIICPUMCHT. O3HAKOMIICHHE C o6pa3uaMH METAJJIOB H CIIJIaBOB,

X (U3MYECKHMMHU CBOWCTBAMM; M3YyUEHHE PE3YyJIbTaTOB KOPPO3MU METAJIOB




(BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJCHCTBHSI OKCHAA KalblMsi W HATpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BUICOMATEPUAJIOB); WCCIICIOBAHUE CBOMCTB JKECTKOU BOJIBI;
nporecca TOpPEHHsl JKele3a B KHCIOpoAe (BO3MOXHO —HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB IPOTEKAHUSI KAUECTBEHHBIX PEAKIMIl Ha MOHBI
(Marams, kanmpliys, amoMuHus, nuHka, xkenesa(ll) m sxemesza(Ill), memu(1l);
HaGHIO,Z[eHI/Ie " OMMHCAHUC ITPOLCCCOB OKpallMBaHUS INIAMCHU MOHAMHU HATpPUA,
Kamss ¥ Kamblusa  (BO3MOXKHO  HWCIIOJIb30BaHHWE  BHACOMATEpPHAJIOB);
UCClIeIOBaHHE aM(OTEPHBIX CBOWMCTB THAPOKCHIA ATIOMHHHUS M TUIPOKCHIA
HOUHKA; PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/a4 110 TCMC «BaxneHme MeTajuIbl

Hn UX COCANHCHUA»

XuMmus u OKpYyzKaromas cpelia

4.1

Hosrie MaTepuajibl U TCXHOJOTUH. BemectBa n MaTcpHuaJibl B IMOBCEIHEBHOM
JKM3HH YeIOBEeKa. XUMHS U 300pPOBLE. be3omacHoe Mcnoap30BaHNE BEIECTB U
XUMHNYCCKHUX peaKI_[I/Iﬁ B 6BITy. HepBaﬂ nmoMompb IMpru XUMHUUYCCKUX OKOIraX H

OTPABJIEHUAX

4.2

OCHOBBI ~ JKOJIOTMUECKOM  TpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxkaromieit cpenpl [TJK. Poas xumMun B pemieHun SKOJIOTHYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJAOB (yrojb, MPHUPOIHBIA Ta3, HEPTb),

MPOYKTHI UX MEPEePaOdO0TKH, UX POJIb B OBITY U IPOMBITINICHHOCTH

4.3

XUMUYECKUI IKCIIEPUMEHT: U3y4YeHHe 00pa3l0B MaTepuayioB (CTEKIIO, CILUIaBbI

MCTAJUIOB, TOJIUMCPHBIC MaTepI/IaHBI)




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

Kona
npose
psieMo
ro

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJbTaTaMm 0a30B0Oro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'O

o0mrero oopazosanusi Ha ocHoBe ®PI'OC
TpeOoB

aHusA

1 [IpencraBnenue:

0 MO3HaBa€MOCTH SIBJIEHUH MPHUPO/Ibl, TOHUMAaHUE O0BbEKTUBHOW 3HAUUMOCTH
OCHOB XHMMHYECKOH HAayKHd Kak OOJaCTH COBPEMEHHOIO €CTECTBO3HAHUS,
1.1 KOMITOHEHTa OOIIe KyJIbTYpbl M MPAKTUYECKOM JEATENIbHOCTH YelIOBEKa B
YCIIOBUSAX COBPEMEHHOI'0 O0IIECTBA; MTOHMMAHUE MECTa XUMHUH CPellu APYTHX

CCTCCTBCHHBIX HAYK

0 HAY4YHBIX MCTOAAaX IIO3HAHHWA, B TOM YHCIC OSKCICPUMCHTAJIIBHBIX U
12 TCOPCTUUCCKUX MCTOHAaX HCCJICAOBAHUS BCUICCTB U HU3YUCHUS XUMHUYCCKUX
peaKuHﬁ; YMCHHUE HCIIOJIB30BaTh MOACINU IJIA 0OBSICHEHHS CTPOCHUA aTOMOB

Y MOJIEKYI

0o cdepax mnpodeccHOHATbHON IESITENbHOCTH, CBA3aHHBIX C XHUMHUEH U
COBPEMEHHBIMM  TEXHOJIOTHUSMH,  OCHOBAHHBIMM  HA  JOCTHKEHMSIX
13 XUMHUYECKON HAyKH, YTO MO3BOJIUT OOYyYaroIIMMCS paccMaTpUBATh XUMHUIO
' Kak cdepy cBoeil Oyaymel npodecCHOHAIBHOW AEATENbHOCTH M CHAeNaTh
OCO3HaHHBIM BBIOOP XMMHMM KaK NMPO(HUIBHOTO MpeAMeTa MpU Mepexoj]e Ha

YpOBEHb CpeHero 001ero oopazoBaHus

BnageHue cuctreMod XMMHYECKMX 3HAHHUU M YMCHUC NPUMCHATL CUCTEMY

XUMHNYCCKHUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BOKHEHUIIINE XUMUYECKUE TIOHATHSA: XUMHUYECKHI DJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IMPOCTOE W CJIOKHOE BEIIECTBO, OJHOPOJHAS W HEOJAHOPOHAS
CMECh, OTHOCHUTENIbHBIE AaTOMHAasi W MOJEKYJISIpHash MAacChl, KOJHUYECTBO
2.1 BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISPHBIA OOBEM, OKCHJ, KHCIIOTa,
OCHOBaHHUE, COJIb (CpelHsisl), XUMHUYECKas peaklus, PEaKIUH COeIUHEHUS,

peaKiy pa3ioKeHUs, PeaklUu 3aMelleHUusi, peakluy OOMeHa, TelIOBOM

3(1)(1)6KT pPCaKH, 3K30- U DSHAOTCPMUYCCKHUC PCAKINU, paCTBOP, MACCOBAA




JI0JI1 XUMHYECKOTO 3JIEMEHTA B COEIMHEHUHU, MACCOBasl JOJS M MPOLIEHTHAs
KOHLIEHTpAlKs BEIIECTBA B PACTBOPE, PO aTOMa, JIEKTPOHHBIN CJIOW aToMa,
aTOMHass OpOWTaNb, paaAUyC aToMa, BAJICHTHOCThb, CTEIEHb OKHCIICHUS,
XUMHUYECKasl CBfA3b, DJIEKTPOOTPULIATEIBHOCTh, IMOJISIPHAs W HEMOJISIpHas
KOBaJICHTHAsI CBSI3b, MOHHAsI CBSA3b, METAJUIMYECKAsI CBSA3b, KPUCTAUIMYECKAs
peméTka (aToMHas, WOHHAs, METaJUIMYecKas, MOJIEKYJIApHasi), UOH, KaTHOH,
AQHUOH, DJICKTPOJUT W HEDJIEKTPOIUT, HJIEKTPOJUTHYECKAsT IUCCOLMALUSA,
peakuud HWOHHOTO OOMEHa, OKHCIIMTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb U BOCCTAHOBHUTEIb, OKHCIEHUE M BOCCTAHOBIICHUE, DJIEKTPOIIU3,
XUMHYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpAaTUMBIE PEaAKIMHU, CKOPOCTh

XUMUYECKOU peakinu, katanuzaTtop, [TJK, koppo3us meTanios, criiaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~ XUMHHU: 3aKOH COXPAaHEGHHsS  MAacchl,
nepuoauueckui 3akoH .M. MeHneneeBa, 3aKOH IOCTOSHCTBA COCTaBa,

3aKOH ABOTaIpO

23

TCOPUU XUMHUHU: aTOMHO-MOJICKYJIApHASA TCOPHA, TCOPUs BHGKTpOHHTI/I‘ICCKOﬁ

JUuccomranmmn

Brnanenue ocHOBaMM XMMUYECKOW IPAMOTHOCTH, BKIIFOUAOLIEH:

3.1

YMCHHUC MPABUJIIBHO HCIOJB30BATh HM3YUCHHBLIC BCIICCTBA W MATCPHAJIBLI (B
TOM 4YHCJI€ MHHEPaJbHBIC YIOOpEHHs, METaUIbl W CIUIaBbl, MPOIYKTHI
nepepaboTKU MPHUPOTHBIX MCTOYHUKOB YTJIEBOJOPOJOB (YTIJIsl, MPHUPOTHOTO
rasa, HeT) B OBITY, CETLCKOM XO3SMCTBE, Ha MPOU3BOJICTBE U MMOHUMAHHE
3HAYEHUS KHUPOB, OENKOB, YIJIEBOJOB JI OpPraHU3Ma YeJlOBEKa; YMEHHE
MIPOrHO3NPOBATH BJIMAHHUEC BCIICCTB U XMMHUUYCCKHUX IMPOLCCCOB HAa OPraHu3M

YCJIOBCKA U OKPYIKAKIIYIO IIPUPOJHYIO Cpeay

3.2

YMCHHUEC UHTCIPUPOBATE XUMHNYCCKUC 3HAHUA CO 3HAHUAMU JAPYTHUX yLIe6HLIX

MpEeIMETOB
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HaJIM4YHUEC OIIbITa pa60Tm C pas3jIM4YHbIMKU HCTOYHHUKaAMU I/IH(i)OpMaHI/II/I 110
XUMHNHN (Haquaﬂ nu HAay4YHO-IOITYJIsApHast JITeparypa, CJI0Bapu,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATDH HHq)OpMaHHIO O B€HOICCTBaAX, HX
INpeBpalICHUAX U IMPAKTHYCCKOM IPUMCHCHHUN WM YMCHHC HCIIOJIb30BATb eé

AJIg pCIICHUA y‘IC6HO-HO3HaBaTCHLHBIX 3aaaq

Bnanenue ocHoBaMM TOHSTHIHOTO ammapata M CHMBOJIMYECKOTO S3bIKa
XUMHH JJI COCTaBJIeHHUA (OpMyJl HEOPraHMYECKHX BEIECTB, ypaBHEHUU

XUMUYECKUX peakuui; ocHoBamMu xumuueckoil HoMmeHkinarypsl (IUPAC u




TPUBUAIILHOM)

YMeHne oObICHATH CBS3b MOJIOKEHUS deMeHTa B [leproandeckoit cucreme
C YHUCJIOBBIMH XapaKTepI/ICTI/IKaMI/I CTpOeHI/HI ATOMOB XUMHNYCCKUX DJICMCHTOB
(cocraB u 3apsan snppa, oOIiee 4YHCIO SJIEKTPOHOB), paCIpeacICHHEM
AJNIEKTPOHOB MO0 PHEPTeTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPHOIOB,

KaJlys U KaJlbIIuA

[IpencraBinenue O MNEPUOJAMYECKOM 3aBUCUMOCTH CBOMCTB XHUMHUYECKUX
3JIEMEHTOB (PaJlyCc aTOMa, 3JIEKTPOOTPHULIATEILHOCTD), POCTHIX U CIO0XKHBIX
BELIECTB OT IOJIOXKEHUS 3J1eMEeHTOB B l[lepumoauueckoil cucteme (B MalbIxX

Nepuoax U riIaBHBIX MOATPYIINAx) U AJIEKTPOHHOTO CTPOCHHSI aToMa

YMmenue knaccuuuupoBaTh:

7.1

XUMHNYCCKHE 3JICMCHTBI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHNYCCKUEC pCaKINU

YMeHHe onpenesnsirTh:

8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMUUYCCKUX 3JICMCHTOB, 3apsd HOHA

8.2

BHJI XUMUYECKOH CBSA3U U TUIl KPUCTALINYECKON CTPYKTYPBI B COCIUHEHUAX

8.3

XapakTep Cpelbl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMIA)

8.4

OKHCJIIHNTCIIb 1 BOCCTAHOBUTCIIb

YMeHnune xapakTepru3oBath (GU3NUECKHUE U XUMUYECKUE CBOWCTBA!

9.1

MPOCTHIX BEHIECTB (KUCJIOPOJ, 030H, BOAOPOA, rpaduT, aamas, KpeMHHH,
a3oT, (ocdop, cepa, Xop, HATPUH, KalaHWil, MarHUH, KaJIbLUWH, ATFOMHUHUMN,

KEJEe30)

9.2

CIIO)KHBIX BEILECTB, B TOM YMCJE HX BOJHBIX PacTBOPOB (BOAa, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOJIOPOJ, OKCHUIbI M TUAPOKCHAbl MeTamwioB [-ITA
rpynn, anomunus, meau (II), nunka, sxenesa (II u III), oxcnasl yruepona (11
u IV), xpemuus (IV), azota u dpocdopa (III u V), cepsr (IV u VI), cepuucras,
cepHasi, a30THCTasi, a30THas1, (ocopHas, yroibHas, KpeMHUEBasI KHCIOTa U

HX COJIN)

9.3

IIPOrHO3UPOBATh U XAPAaKTEPU30BaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT
UX COCTaBa M CTPOCHHMs, IPUMEHEHUE BECIIECTB B 3aBUCUMOCTH OT HUX
CBOMCTB, BO3MOXXHOCTb NPOTEKaHUS XUMHUYECKMX IPEBpAICHUNA B

PAa3JIMIHBIX YCIIOBUAX

10

YMeHHE COCTABIIATh MOJEKYJISIPHBIE M MOHHBIE YPABHEHUS PEAaKLUH, B TOM




qHuCJIIC:

10.1

peakIuii HFOHHOTO OOMeHa

10.2 OKHCIIUTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIUMA
103 WUTIOCTPUPYIONINX XHUMHUYECKHE CBONCTBAa HM3YyUYEHHBIX KIAcCOB (TPyIIM)
' HEOPTraHUYECKHUX BEIECTB
10.4 MOJITBEPIKIAIOIUX FEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BIYUCIATH (IPOBOIUTE PACUETHI):
L1 OTHOCUTEIFHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MAaCCOBYIO
. JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUHT
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MaccCy, 00beM ra3oB
114 [0 YPaBHEHMSIM XMMHYECKUX pPEaKIUi M HaXOJUTh KOJIMYECTBO BEIECTBA,
' 00BEM M Maccy peareHToOB WK IPOAYKTOB PEaKIHU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM METOJIaMU HAy4YHOTO TO3HaHUA (HaOJIOAeHHe, H3MEpeHue,
121 SKCIIEPUMEHT, MOJICTUPOBAHUE) MPH H3YUYEHUU BEHIECTB U XUMHYECKUX
' SBJICHUI; yMeHHE CQOpMYJIUpOBaTh MpoOJIEeMy M NPEUIOKHUTh MyTH €&
peuieHus
199 0e30macHOi pabOThl ¢ XUMUYECKUMH BEIIECTBAMU, XUMHUECKON MOCYA0H U
' nabopaTOpHBIM 000PYTI0BaHUEM
IpaBWiaMyd O€30MacHOr0 OOpalleHHsl ¢ BelIeCTBAMM, HCIOJIb3yEMbIMU B
MOBCETHEBHON KM3HHW, TMpaBUJIAMH TOBEICHHUS B IeNAX CcOepekeHus
12.3 30pPOBbSI M  OKpYXKAIOWIEW MNPUPOAHOM Cpeabl; IOHMMaHUE Bpena
(omacHOCTH) BO3ACMCTBHSI HA JKUBBIE OPraHU3MBI ONPEACNEHHBIX BEIIECTB,
CIoCcO00B YMEHBIIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3IECHCTBUS
3 Hanuume mnpakTuueckux HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHHS
CJIEIYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
M3y4YeHHE W ONucaHue (PU3NYECKUX CBONCTB BEIIECTB; O3HAKOMIIEHHE C
13.1 (GU3HYECKUMU W XUMHYECKUMU SIBJICHHUSIMH; OIBITHI, HIJUTFOCTPUPYIOIINE
MPU3HAKU IPOTEKAHUS XUMUYECKUX PeaKuit
13.2 M3y4eHHe CIoco00B pa3ieieHus cMecei
133 MOJTy4eHUE KHUCIOpOAa U M3Y4YEHHE €ro CBOWCTB; MOJYy4YeHHE BOAOpOJa U

HN3YUYCHUC C€Tro CBOI>'ICTB; MOJIYYCHHEC VYIJICKHMCIIOTO Ta3da M HM3Y4YCHHC CTro




CBOWCTB; MOJYy4YEHUE aMMHaKa U U3yYEHHE €r0 CBOMCTB

13.4

MPUTOTOBJIEHWE  PAcCTBOPOB €  ONPEACIEHHONM  MacCcoBOM  JoJieit

pacTBOPEHHOTO BEILIECTBA

13.5

NpUMEHEHHE MHIUKATOPOB (JaKkMyca, METHIIOpaHKa U ¢eHondranenHa) ans

OTIpeIeIICHUS XapaKTepa Cpeibl B paCTBOPAX KUCIIOT U MIEIOUeH

13.6

HCCIIeIOBAaHUE W OMNMCAaHHE CBOMCTB HEOPraHWYECKUX BEIIECTB PAa3IHMYHBIX
KJIaCCOB; M3YYEHHE B3aUMOJCHCTBUS KHUCIOT C METaJUIaMH, OKCHJIaMHU
METAJVIOB, PACTBOPUMBIMU M HEPACTBOPHUMBIMH OCHOBAHMSMH, COJISIMU;
MOJIyYEHUE HEpPacTBOPUMBIX OCHOBAHMI; BBITECHEHHUE OJHOIO MeTaljia
IpyTUM U3 pacTBOpa COJIM; HCCIEJOBaHUE aMQOTEPHBIX CBOWCTB

TUAPOKCHUIOB aJIFOMUHUA U IIUHKA

13.7

pelieHnue SKCIEPUMEHTAIBHBIX 3a7ad 1Mo TemaMm: «OCHOBHBIE KJIacChl
HEOPTraHUYECKHX COCOUHEHUN»; «DIEKTPOJUTHUECKAsT  JUCCOIUAIUSY;
«Baxneimue HeMeTalllIBI ¥ UX COCAMHEHUS»; «BakHEeHIHe MeTaaabl U HX

COCOUHCHU

13.8

XMUMUYECKHE HKCHEPUMEHTHI, WUIIOCTPUPYIOIINE TPU3HAKUA MPOTEKAHUS
peaknuii HOHHOTO OOMEHa; KauyeCTBEHHbIE PEAKIMU Ha MPHCYTCTBYIOIINE B
BOJIHBIX pacTBOPax MOHBI: XJIOPUA-, OPOMHII-, HOOUI-, CyIbdaT-, pocdart-,
KapOOHAT-, CHJIMKAT-aHHOHBI, THIPOKCUI-MOHBI, KATHOHBI AMMOHHS, MarHus,

KaJIbIIMSI, AIFOMUHUS, Jkene3a (2+) u xkenesa (3+), meau (2+), muHKa

14

YmMmenue:

14.1

NPpEACTABJIATh PE3YJILTATHI SKCIICPHUMCECHTA B (bopMe BBIBOAOB, 10Ka3aTCJIbLCTB,

Fpa(l)I/IKOB n Ta6J'II/IH H BBIABJIATH OMIIUPUYCCKHUEC 3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBAThL CBA3W MCXKAY PCAJIbHO Ha6J'II-OHaeMI)IMI/I XUMHUYCCKUMU
ABJICHUAMHU U HpoHecCaMu, IMPOUCXOIANIMMHU B MAKpPO- W MUKPOMHUPC,

OOBSICHATH IPUYUHBI MHOTO0OPA3Hsi BELIECTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘-IaJII:HBIe XUMHNYCCKHUEC ITOHATHUA

1.1

Yucrtsie BemecTBa U cMecu. CrocoObl pa3zienenus cMecei

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI  XHUMHYECKHX

JJICMCHTOB. HpOCTHe M CJIO0KHBIC BCICCTBA.

1.3

XuMuueckas Q)OpMYJ'Ia. BaneHTHOCTP aTOMOB XMMHYECKHUX DJIIEMEHTOB.

CreneHp OKUCICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnbHAss aTOMHAs Macca.
OTHOCHUTENbHAS MOJICKYJISIpHAs Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JICMCHTA

B COCOIMHCHNHA

1.5

KonuuectBo BemectBa. Monb. MonsipHass Macca. Mossipablid 00bEM Ta30B.

BzanMocBs3n KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWHUI] BEIIECCTBA

1.6

dusnyecknue ¥ XUMHYECKHE SBJICHHS. XHUMHUUECKas peaKuusga u eé IIPpHU3HAKH.

3aKOH COXpaHEHMs MacChl BEIECTB. XMMHUECKUE YPAaBHEHUS

[Iepnonnueckuit 3akoH u Ilepuoguyeckas cHUCTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. [leproauueckas cucteMa XUMHUYECKUX deMeHToB 1. M.
Menneneesa. Ilepuoasl u rpynnsl. @U3HYECKHU CMBICI IOPAIKOBOIO HOMEpA,

HOMEPOB NEPHUOJA U TPYNIIBI JIEMEHTA

2.2

Ctpoenne atomoB. CoctaB aTomMHbIX siaep. M3oTomnsl. DnekTponbl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK AaTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB

[Tepnonnueckoii cucrems! .M. MeHnneneena

2.3

3aKOHOMepHOCTI/I B U3MEHCHUH CBOMCTB XHUMHUYECKUX DJIEMECHTOB MEPBBIX TpéX
IepruoaoB, Kajius, KaJlbLUsd (pa):uzlyca ATOMOB, JJICKTPOOTPULATCILHOCTH,
MCTANIMYCCKUX W  HEMCTAIIIMYCCKHX CBOﬁCTB) n ux COC[[I/IHCHI/II\/'I B
COOTBCTCTBHMHM C IIOJOXKCHHECM JJICMCHTOB B HepHOI[quCKOﬁ CHUCTCMEC H

CTPOCHUCM HUX ATOMOB

CrpoeHue BemecTBa

3.1

Xumuueckasi cBsizb. KoBaneHTHass (TOJsIpHAsT W HEMOJSpPHAs)  CBA3b.

3J'IeKTpOOTpI/II_[aTCJ'IBHOCTB XUMHNYCCKHUX OJICMCHTOB. HMonnas CBA3b.




Mertamnmuueckas cBSI3b

3.2

Tunbl KpUCTAIMYECKUX PEMETOK (aTOMHas, HMOHHAs, MeTajIndeckas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKU U BUIA

XUMHUYECKOH CBSI3U

Baxwueiiime mnpeacTaBuTeNM HEOPraHMYecKuX BemecTB. Hemeramnel u ux

coeguHeHM. MeTaibl U UX COSINMHECHUS

4.1

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHHI: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHbIe) u
HecosieoOpa3yrole; OCHOBaHMH (LIENOYM W HEPacTBOPUMBIE OCHOBAHUSA);
KUCIOT (KHCIOpOACOAep)Kamue | OECKHCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJICH (CPETHUX U KUCIIBIX )

4.2

duznyeckue MW XMMHYECKHE CBOMCTBa INPOCTBIX BCIICCTB-HCMCTAJIJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOAa, Cepbl, a3oTa, hochopa, yriepona, KpeMHUsI

4.3

dusnueckue U XHUMHYCCKHE CBOMCTBA IMPOCTBIX BCUICCTB-METAJIJIOB: JIMTUA,
HaTpH:iA, Kajlusl, Marougd U KaJlblusl, aJlTlOMHUHUA, KEJIC34. :‘)HCKTPOXHMPI‘ICCKHI;'I

P HAIPSKEHUN METAJLIOB

4.4

du3znueckue U XMMUYECKHUE CBOMCTBA BOOOPOJHBIX COCHI/IHCHI/If/'I HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOOPO/IA, AMMHAKa

4.5

®dusnueckrue U XUMHUYECKHE CBOMCTBAa OKCHAOB HemeTauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(Il, IV), kpemuusi(IV). [lonyuenue

OKCHJ0B HEMETAJIJIIOB

4.6

Xumudeckne cBoMcTBa OKCHIOB: MeTauioB [A—IIIA rpymm, muaka, meau(Il) u

xenesa(ll, I1I). ITomydyenre OKCHI0B METAIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAHMN U aM(OTEPHBIX THIPOKCHIOB (Ha MpUMEpe
THIPOKCUIOB alIIOMUHUS, Kene3a, IuHKa). [lomyueHue ocHOBaHUU H

aM(OTEPHBIX THAPOKCHUIIOB

4.8

OO0ue XMMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEpOBOIOPOAHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (PocdopHOl, KpeMHUEBOU, yroibHOU. OcoObie
XMMHUYECKHE CBOWCTBAa KOHLEHTPUPOBAHHON CEpHOM M a30THOM KHCIOT.

[Tonyuenue xucior

4.9

OO6mue xuMHuYecKue cBoicTBa cpeHux coseil. [lomyuenue coneit

4.1

[Monyuenue, coOupaHue, pacrmo3HaBaHHE BOJOPOJA, KHCIOpOJa, aMMHUAKa,

YTJICKUCIIOTO I'a3a B na60paT0pHH

4.1

HonyquI/Ie aMMMakKa, CGpHOfI 1 a30THOM KHCJIOT B MMPOMBIIIJICHHOCTH. O6H_II/Ie




CII0COOBI IMOJIYYCHHA MCTAJIJIOB

4.1

I'eneTnyeckas cBs3b MCKAY KJIaCCaAMU HEOPTaHNYCCKUX COCIMHEHUMN

XUMHUYECKUE PEAKIIUN

5.1

Knaccudukanus XMMUYeCKUX peakluii 0 pa3IuYHBIM MPU3HAKAM: [0 YUCITY U
COCTaBy YYacTBYIOUIMX B PEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKkTy, Io

H3MEHEHHIO CTEIICHEeH OKHMCICHUS XUMHUYECKUX DJIEMEHTOB

52

TenoBoit 3¢ eKT XUMHUUECKOH peakiuy, TEPMOXUMUYECKHUE YPaBHEHUS. DK30-

U DHJI0TEpMUYECKHE peakiuu. TepMOXuMUUEeCKe YpaBHEHUS

53

OKHCIUTENTBHOBOCCTAHOBUTENBHBIE peakunu. OKHUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipomieccbl  OKUCIIEHUS M BOCCTAHOBIIGHHMS.  DJEKTPOHHBIM  GayaHC

OKHCIIUTEIIbHOBOCCTAHOBUTEIILHOM p€aKkuuu

54

Teopust 2JEKTPOJUTHYECKON AuccoManu. KaTHOHbI, aHUOHBI. DJIEKTPOIUTHI

" HECIJICKTPOJINUTHI. CunbHbIC U c1a0ble QJICKTPOJIUTHI. CremneHb JAUCCoManu

5.5

Peakuun noHHOro oOMeHa. YCIOBHS NMPOTEKaHUs PEaKUUil MOHHOTO OOMeHa,

IIOJIHBIE U COKPAIlEHHBIE HOHHBIE YPABHEHUS PEAKIIUN

XuMUA U OKpYy>Karonas cpeaa

6.1

BemectBa um Marepuasibl B TOBCEIHEBHOM >KM3HU uYesloBeka. beszomacHoe
WCIOJb30BAHUE BEIIECTB M XWMHUYECKHUX PpeakUuil B J1abopatopuu U ObITY.

HepBaﬂ IMOMOIIB IMPU XMMHUYCCKUX 0XKOraX M OTpaBJIICHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE OKpy’Karolel cpeabl  (KUCIOTHbIE — J0XK[H,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro IMperoTBpaIleHUs
[IpenenvHas pomyctumas koHueHrtpanus BemiectB (IIJIK). Ponp xumuum B
pELICHUH HKOJOIMYECKUX npobieM. VYcuieHue mapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, Gochopa, yriepoaa, KpEeMHUS U UX COSAUHEHHUH B
ObITY, MEIMLMHE, MPOMBIIIJICHHOCTH M CeJIbCKOM Xxo3siicTBe. Ilpumenenue
METaJUIOB ¥ CIUIaBOB (CTanb, YYTryH, AIOPAIIOMUHUH, OpoH3a) B OBITY U
IPOMBIIIJIEHHOCTU UX coeMHeHUH. [IoHATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIE

CITIOCOOBI 3alUTHI UX OT KOPPO3UH

6.4

[IpupoaHble HUCTOYHHUKH YIIIEBOJOPOJOB (Yrosib, MPHUPOIHBIA Tra3, HE(Th),

MPOJYKTHI UX MepepadoTku (OEH3UH), UX POJIb B OBITY U IPOMBILUIEHHOCTH

6.5

HCpBOHa‘IaJ'IBHBIC IIOHATHS 00 OPraHM4CCKHUX BEIICCTBAX KAaK O COCIWHCHUAX

yriepoaa (MCTaH, OTaH, STUJICH, alICTUJICH, 9TAHOJI, TVTIMICPUH, YKCYCHAA KI/ICJ'IOTa).




IToHsATHE O OMOJIOTrMYECKH BaXKHBIX BCIICCTBAX: XXUpaAX, 6en1<ax, YIII€BOAAX — U UX

POJIM B ’KU3HU YCIIOBCKA

7 Pacuérnr:
7.1 o opmynaM XUMHUYECKHX COCTUHEHHMA
7.2 Macchl (MacCcOBOM) JOJU PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKHM YPaBHCHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Xumus: 8- kiacc: 6a30BbIi yPOBEHB: YUCOHUK; 5-€ U31aHue, nepepaboTaHHoe,
8 kimacc/ I'abpuensn O.C., OctpoymoB U.I'., CnankoB C.A. AKIIHUOHEPHOE
oburectBo «M3narensctBO «IIpocBemenne

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos U.I"., Cnaaxos C.A.

AxrmmmonepHoe o6rmiectBo «M3marensctBo «IIpocBemenne

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET
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