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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeIbHON MPOTrPAaMMBbI OCHOBHOTO OOIIIET0 00pa30BaHUs, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (enepanbHOM paboueld MPOrpamMMBbI
BOCIIUTAHUS U C YUYETOM KOHIIEIUHU MPEMNOJIaBaHMs yUeOHOTO ITpeMeTa « XUMHUS)
B 00pa3oBateNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo xuMuM MaéT MPEACTABICHUE O IEJAX, OOIIeH cTpaTeruu
OoOy4eHHs, BOCIHTAHHS M Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npeaMera, yCTaHaBIMBAaET  00s3aTeIbHOE peIMETHOE coJiep>KaHue,
npeaycMaTpUBaeT pachlpesiefieHne ero Mo KiaccaM W CTPYKTYPHUpPOBAaHHUE II0
paszzmenaM W TeMaM MPOTPAMMBI 10 XWMHH, OMPENCISICT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIE/IOBATEIBHOCTh ~ M3YYEHHS XMMHUM C  YY4ETOM  MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTUKM Y4eOHOro TIpolecca, BO3PACTHBIX
O0COOCHHOCTEH OOydarolmuxcs, OINpenesieT BO3MOXKHOCTH —TpeaMera  JUis
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHus, a TakKe TpeOOBaHUH K
pe3ynbTaTaMm oOy4YeHHUS XMMUHU Ha YPOBHE II€JICH U3YUEHUS MPeaMETa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENIFHOW JEATEIBHOCTH OOYYaroImerocs MO OCBOCHHIO
y4eOHOTr0 CO/Iep)KaHMS.

3HaHME XHMHH CIIYKUT OCHOBOM JUisi (OPMHUPOBAHUS MHMPOBO33PECHUS
00y4aroIIerocsi, ero MpeACTaBICHUN O MaTEepUaTbHOM €IUHCTBE MHpPA, BAXKHYIO
poiib WrparoT (GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
OSHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0ATbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBON M 9KOJOTHYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPaHECHHS.

N3yuenne xumuu:

CIIOCOOCTBYET  peayiM3allid  BO3MOXKHOCTEH  JIJIT  CaMOpas3BUTHS U
bopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHHE MBINIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OOydJaromuXxcs, HABBIKOB WX CaMOCTOSTCIIBHOW Y4eOHOW  JIeATEeITHLHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(HECCUOHATBLHON 1eATeNbHOCTH;

3HAKOMHUT CO CHCIU(PUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBACT OCHOBBI
IIEJIOCTHOTO B3TJIsA1a HA €AMHCTBO MPUPOJIBI M YETIOBEKA, SBJISICTCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YJArOIINXCS,



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

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

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

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

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

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

— YUYEHHUSA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBlIeHUNl 00 JJIEKTPOJIMTUYECKOW AMCCOIMAllMM BEUIECTB B
pacTBoOpax.

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

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

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



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

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

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

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

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

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

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

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

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



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

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

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

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

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

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

Xumuueckuit IKCnepumenm:

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

BaxHellline npeacTaBUTE I HEOPraHMYECKUX BelecTB

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



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

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

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

MounspHblii 006EM Ta30B. PacdéThl M0 XUMUYECKUM YPaBHEHUSIM.

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

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

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

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

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

['eHeTnyeCcKas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

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



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

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

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

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

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

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

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

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

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

Xumuueckuit IKcnepumenm:

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

Mesicnpeomemmuoie cea3u



Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPU WM3YYEHWHW XHMHH B 8 KIacce
OCYIIECTBIISIETCS 4epe3 UCIOJIb30BaHUE KaK OOMUX E€CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHITHH, SIBIISIONUXCSI CUCTEMHBIMH JIJISI OTICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIM (DaKT, TUIOTE3a, TEOPHUS,
3aKOH, aHalu3, CHUHTe3, Kilaccuukamus, TMepUOJUIHOCTh, HAOIOICHNUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJICITb, SIBIICHHC.

®dusnka: MaTepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU],
M30TOMBI, PAJAMOAKTHBHOCTH, MOJIEKYJa, dJIEKTPUUCCKUN 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIECTBA, ra3, (PU3MUECKHE BEITMYUHBI, €IUHUIIBI
U3MEpEeHMsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJHBIE 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



JEUCTBUM, BHUABl JESITEJIBHOCTH MO T[OJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETaluy, MNpeoOpa3OoBaHUI0 W IMPUMEHEHUIO B PA3UYHBIX YYEOHBIX H
HOBBIX CUTYaIlUsX.

K xoHIy 00yueHus B 8 kj1acce npeIMETHbBIE PE3YJIbTAThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN B3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECH
(omHOpOAHAs M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULATENBHOCTb, CTEHEHBb
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 ONpEAENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
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 COXpPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOrajpo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMuHYO (opMy Ilepuoguyeckoit
CUCTEMBbl XMMHMUYECKHMX DJJIEMEHTOB: pa3Iu4aTb MOHATHS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», mMansie u
OOJbIIME TEPHOJBI, COOTHOCHUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS 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 KVIACC
KoaugecTBO yacoB
Ne HaunmeHoBaHue pa3iesioB U JIeKTPOHHBIe (HH(POBHIE)
KoHnTtpoibHbIe IIpakTHyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTbl
Pa3nen 1. [lepBoHavaIbHbIe XMMUYeCKHE MOHATHSA
Xumus — Ba)kHast 00J1aCThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.eds00.ru/YNVIX660G
MPaKTUYECKON JCATEIHHOCTH
yeJIoBeKa
BemecTBa 1 xXuMu4ueckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR 1 VF0
peakiuu
Hroro no pazneny 20
Pa3nen 2. BaxkHelilne npeacTaBuTe 1 HEOPraHUYeCKNX BelleCTB
Boznyx. Kucnopon. ITousarue
2.1 oy PO 6 https://m.edsoo.ru/D5SBORTY30
00 oxcHaax
Bonopon. [lonarue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Boga. PactBopsl. [lonsarue 00
2.3 8 p 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHHUSIX
OCHOBHBIE KJIACCHI
24 . 11 1 1 https://m.eds00.1ru/0T5ASMOWT
HEOPTaHUYECKUX COCTMHEHUI
Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u Illepuoanyeckas cucrema xumudeckux 3iemeHToB /. U. MenaeneeBa. CTpoeHHne aTOMOB.

Xumnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbLHbIE pPe€aKIuu



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/ONNXR1VF0

[lepuoanueckuii 3aK0H U
[lepuoanueckas cucrema

3.1 XUMUYECKHX djieMeHToB 1. 1. 7 https://m.edsoo.ru/TCBJBVWFZ
MenneneeBa. CTpoeHue
aToma
XumMudeckas CBS3b.
3.2 OKuCINTEIIHHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEJIBHBIC PEAKITIH
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/TCBJBVWFZ

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoimuecTBo yacos
Ne Hara DJIeKTpPOHHbIe U (poBbIE
Tema ypoxa KoHTpoJbHBI IIpakTHYeckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE PecypChl
e padoThbI padoThbI
[Ipenmer xumuu. Pone xumnu B
1 KU3HM yesioBeka. Tena u 1 02.09.202 https://m.edsoo.ru/L62DS2CZR
BelIeCTBa 6
[TonsiTHe 0 MeTOAAaX O3HAHMUS B
2 A 1 07.09.202 https://m.edso0.ru/9ZJAEW050
XUMHH
6
[TpakTuyeckas padora Ne 1
«[IpaBuna paboTsI B
3 nabopaTopuu ¥ MPUEMBI 1 09.09.202 https://m.edsoo.ru/LSEW4353D
oOparieHust ¢ 1a0opaTOPHBIM 6
000pyT0BaHUEM
UYucTsle BemecTBa U CMECH.
4 MCTRIC BELECTEA 1 EMECH . 1 14.09.202 https://m.edsoo.ru/6TME21FW8
Crioco0bl pa3aeneHus: cmecein 6
[IpakTuueckas padora Ne 2
«Paznenenue cmecent (Ha
5 ACTICHHE CMECe (H . 1 16.09.202 https://m.edsoo.ru/K3LSSMCRY
MIpUMEepe OYUCTKHU TTOBAPSHHON 6
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 21.09.202 https://m.edsoo.ru/BLS04WTBS
6
7 XUMHYECKUE DIIEMEHTBI. 3HAKH 1 https://m.edsoo.rut/AH3D4DNAX



https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L62DS2CZR

(CUMBOJIBI) XUMHUYECKUX 23.09.202
3JIEMEHTOB 6
8 [IpocTeie u C10KHBIE BEUIECTBA 28.09.202 https://m.edsoo.ru/DXJBSTI9S5
6
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 30.09.202 https://m.edsoo.ru/IMOBJ3QZ5
6
3aKOH MOCTOSIHCTBA COCTaBa
. X .
10 BemiecTs. Xumieckas Gopmyna 12.10.202 https://m.edsoo.ru/IMC496FX6
BanenTHocTh aTOMOB 6
XUMHYECKHUX DJIEMEHTOB
OTHOCHUTENbHAS aTOMHAs Macca.
11 OTtHOcHTENbHASI MOJIEKYJISIPHAS 14.10.202 https://m.edsoo.ru/PIZPCIMDX
Mmacca 6
Maccosas 1o €CKOro
12 BT A0 XHMI 3 19.10.202 https://m.edsoo.ru/GHV58QMVE
JJIEMEHTA B COCTUHCHHUH 6
KomnuectBo BemecTBa. Mouib.
13 21.10.202 https://m.edsoo.ru/368UNL5Y?2
MomnsipHasg macca 6
duznveckre U XUMHUECKHe
14 26.10.202 https://m.edsoo.ru/YZM8S6ATH
SBIIEHUS. XUMHUECKast PeaKius 6
[Tpusnak (W (0) OTEKa
15 A Bminp TERAHI 28.10.202 https://m.edsoo.ru/N6DVNJKQS5
XUMHYECKHUX PEaKIIHid 6
16 3aKOH COXPaHEHHS MACCh https://m.edsoo.rus/MSDS4IHVM



https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/DXJBSTJ95

BellecTB. XUMHUECKUE 02.11.202
YpaBHEHUSA 6
Breranciienust konmuaecTBa, MacChl

17 BEIIECTBA 10 YPAaBHEHUSIM 04.11.202 https://m.edsoo.rw/LUYOU3EQE
XUMHYECKUX PEaKInui 6
Krnaccudukanus XuMHIeCKUX

18 peakuuii (CoeaHHeHnu, 09.11.202 https://m.edsoo.ru/L480O7LAGB
pa3oKeHUs], 3aMEIEHUs, 6
oOMeHa)
M. B. JIoMOHOCOB — Yy4€HBINi-

19 sHIKIoneAUCT. OO00IICHHE 1 11.11.202 https://m.edsoo.ru/P1WARH3AB
cHUCTeMaTH3aIvs 3HaHUHN 6
Konrponsnas padora Nel mo

20 TeMe «BeliecTBa 1 XuMHYECKHE 23.11.202 https://m.edsoo.ru/ON62SNERU
peaKuum» 6
Bo3nyx — cMech razos. CoctaB

21 Bo3ayxa. Kucimopoa — sneMeHT u 23.11.202 https://m.edsoo.ru/XONONRNI1P
npocrtoe Beuectso. O30H 6
DOu3NYECKHEe U XUMUICCKUE

22 CBOHCTBA KHCII0POJA (PeaKiy 25.11.202 https://m.edsoo.ru/FBS1JRKMB
okucieHus, ropenue). [lonarue 6
00 okcumax
Crioco0bl noTydeHus: KUCaopoaa

23 B 1abopatopuu n 30.11.202 https://m.edsoo.ru/VJWB6A2RD
npombiniuieHHOCTH. [IpuMenenue 6
KHCIJIOPOJia

24 Temnogoii sdex xummeckoii https://m.edsoo.ru/PNMKJZHKX
peaKuru, MOHATHE O 02.12.202



https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/LUY9U3EQE

TEPMOXMMHUYECKOM YpaBHEHUH,

3K30- ¥ SHAOTEPMHUYECKHUX 6
peakuusax
Tonnuso (HedTh, yroiab U METaH).
25 3arpsi3HEHUE BO3yXa, CIIOCOObI 07.12.202 https://m.edsoo.ru/USNYSUUW?2
€ro MpeI0TBPAILECHUS 6
[IpakTuueckas padora Ne 3 o
eme «llomydenue u cobnpanue
26 e JLYHICHIE 1 CODHpaiH 09.12.202 https://m.edsoo.ru/5516UHX3R
KHCIIOPOJ1a, M3yUEHHUE €TO 6
CBOWCTBY
Bonxopon — aneMeHT u pocroe
27 BelecTBo. Haxoxaenue B 14.12.202 https://m.edsoo.ru/WD392ACWB
IpUpPOJIEe 6
duznvecKre U XUMHUECKHE
28 CBOMCTBA BOJIOPOJA. 16.12.202 https://m.eds00.ru/0SZ28459R
[Tpumenenue Bogopoaa 6
29 [ToHsTHE O KHCIIOTAX U COJSIX 21.12.202 https://m.edsoo.rt/ TMWNIVC43
6
Crioco6sl nostyue oJlopoja
30 1 bl TOTYHCHIA BOAOPOAA B 23.12.202 https://m.edso0.ru/COTO9UCIP
nmabopaTopuu 6
[IpakTuueckas padbora Ne 4 o
eme «[lonyuenue u cobupanue
31 TEME (CIOMyHEHHE 1 coblpati 28.12.202 https://m.edsoo.ru/SS3IWAX33K
BOJIOPOJIa, U3YyUEHHE €ro 6
CBOMCTB»
Mo i1 00BEM razoB. 3aKo
32 PPIPHBII ODBEM TA30B. SaioH https://m.edsoo.ru/M3KSO1QDQ
ABoraapo 30.12.202



https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/U5NY5UUW2

Brrunciaenus o0béma,
KOJINYECTBA BEILIECTBA r'a3a I10

33 11.01.202 https://m.eds00.ru/MXGOY304M
€ro U3BECTHOMY KOJIMYECTBY .
BEIIECTBA W 00BEMY
Brruncienus 006EM0OB ra3os I10

aBHEHUIO PEAKI[UU Ha OCHOBE

34 P  pearit y 13.01.202 | https:/m.edsoo.rw/9TQSAXABY
3aKOHA O0OBLEMHBIX OTHOIIIEHUHI .
rasos
dusnyeckue U XUMUYECKHE

35 i 18.01.202 https://m.edsoo0.ru/7AOGFZK4R
CBOMCTBA BOJBI .
Cocras ocuoBanuii. [lousitue 00

36 20.01.202 https://m.edsoo.ru/IXB2W6IVL
WHIUKAaTOpax .
Bopa xak pactBopuTenb.
HacplImeHnble 1 HEHACBIIIEHHEIE

37 B B 25.01.202 https://m.edsoo.ru/MKHXPOFH4
pacTBopbl. MaccoBas 1o .
BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo
teme «IIpuroroBieHue

38 pacTBOPOB C ONpeIeTEHHON 25.01.202 https://m.edsoo.ru/ WXUKPAUOA
MacCOBOM J0JIEH PACTBOPEHHOTO 7
BEILECTBAY
Kontponbnas padora Ne2 mo

39 teme «Kucnopoa. Boagopos. 27.01.202 https://m.edsoo.ru/JIM7935DRY
Bonxa» 7

40 OKcHIBI: COCTAB, https://m.edsoo.ru/5TFSJINAY



https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/MXGOY3O4M

Kiaccuukanys, HOMEHKIIaTypa

27.01.202
7

HonyquI/Ie U XUMHYCCKHE

41 CBOMCTBA KHCIIOTHBIX, OCHOBHBIX 01.02.202 https://m.eds00.ru/8JAZ9YWS2
1 aM(pOTEPHBIX OKCUJIOB 7
OcHOBaHUS: COCTAaB,

42 HOBATHA TaB 03.02.202 https://m.edsoo.ru/5U397HUSC
Kiaccuukanys, HOMEHKIIaTypa .
[TonydeHune u XUMUYECKHE

43 vy . 08.02.202 https://m.edsoo.ru/GD9A28ROE
CBOMCTBA OCHOBAHMI1 .
KwucnoTsl: cocTas,

44 HCTOTRT TaB 10.02.202 https://m.edsoo.ru/Q6U4WEBK7
KJIacCUUKaIMsi, HOMEHKIIATypa .
IlonyueHune u XuMHUIeCKHE

45 vy 22.02.202 https://m.edsoo.ru/Z2GCRN45W
CBOMCTBA KHCJIOT 7
Conu (cpeaHue): HOMEHKIATYpa,

46 CIOCOOBI MOJTyYCHHUS, 24.02.202 https://m.edsoo.ru/JSNUIMIT]
XHUMHYECKHE CBOMCTBA 7
[IpakTuueckas padorta Ne 6.
Pemenue skciepuMeHTAIBHBIX

47 3aga4 1o reMe «OCHOBHEIE 01.03.202 https://m.edsoo.ru/58D13JF7V
KJIaCChl HEOPTAHUYECKHUX 7
COETUHEHUIY
['eneTndeckas CBA3b MEXKIY

48 KJIaCCaMU HEOPTraHUYECKUX 03.03.202 https://m.edsoo.ru/YDS6ZRE3 1
COCTUHEHUN 7



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/8JAZ9YWS2

O00011IeHIE U CUCTEMATH3ALIUS

49 N 10.03.202 https://m.edsoo.ru/STBUOEEYN
3HAHUH
7
Konrponsnas padora Ne3 o
50 TeMe "OCHOBHBIE KIIACCHI 15.03.202 https://m.edsoo.ru/AFA7IDULD
HEOPraHMYECKUX COSAUHEHUN" 7
[TepBbie TOMBITKH
KnaccuUKALUU XUMUYECKUX
51 (uran 15.03.202 https://m.edsoo.ru/COV3CC214
snemeHTOB. [loHsTHE O Tpynmax .
CXOIHBIX DJIEMEHTOB
[Tepuonuueckuii 3aK0H U
[Iepnoguueckas cucreMma
52 pHOA 17.03.202 https://m.edsoo.ru/X9F1INR3U8
XUMHYECKUX djemeHToB /I, 1. 7
Menpeneena
53 [Tepuospl, rpyniibl, HOATPYIIIBI 22.03.202 https://m.edso0.rt/NOMWWIRXN
7
Ctpoenue atromoB. CocTa
54 POCHHE aTOMOB TaB 24.03.202 https://m.edsoo.ru/IMUDOMRSH
aTOMHBIX saep. M30Tomnsl .
CrpoeHnue 31eKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTO
55 . MCHTOB 29.03.202 https://m.edsoo.ru/T95SYNVEB2
ITepnonnueckoit cucremst 1. 1. 7
Menneneena
XapakTepucTuka XMMHUUECKOTO
9JIEMEHTA 10 €ro MOJIOKEHHUIO
56 Hrat r\, nost HHO B 31.03.202 https://m.edsoo.ru/YIP04OMDX
IIepnonnueckoii cucreme /1. U. 7

Menpeneena



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/S7BUOEEYN

3nauenue [lepuoanueckoro
3aKOHA JJIsl Pa3BUTHS HAYKH U

57 12.04.202 https://m.edsoo.ru/SZD8XE0QP
npaktuku. J[. 1. MenaeneeB — 7
YUEHBIN, TIEaroT ¥ IpakIaHuH
PesepBubIil ypok. O6001meHne 1
CHUCTEMATH3a 3HAHUH /

58 HeTeM TI/\I, UL SHAHIH 14.04.202 https://m.edsoo.ru/ZCQTRPO8Y
Bcepocculickas npoBepoyHas .
pabora
Konrponsnas padora Ne4 o
teme «CTpoeHue aToma.

59 XuMuueckas CBI3b) / 19.04.202 https://m.edsoo.ru/FTIZF99WF
Bcepocculickas npoepoyHas 7
pabora
OIIEKTPOO aTeILHOC

60 JICKIPOOTPUNATEILHOCTD 21.04.202 https://m.edsoo.ru/HZA110EDS
aTOMOB XUMHUYECKUX DJIEMEHTOB 7

61 HonHas xuMudeckas CBs3b 26.04.202 https://m.eds00.1u/3SY 1RJKVI

7

Kosanenrtna

62 paslerTHas noviphas 28.04.202 https://m.edsoo.ru/EOL3IMT2AE
XAMHAYECKAs CBA3b 7
KoBanenTHas Hemo a

63 BANICHTHA HENOMAPHA% 05.05.202 https://m.edsoo.ru/9Y VR3FUXI
XUMHYECKAS CBI3b 7

64 CreneHp OKUCIIEHUS 12.05.202 https://m.edsoo.ru/RA6CVXM66

7



https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/SZD8XE00P

OKHUCIIUTEIBLHO-

65 1 17.05.202 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAaHOBUTENbHBIE PEAKIIUU .

66 OKHUCIIUTEN U BOCCTAHOBUTEIN 1 19.05.202 https://m.edsoo.ru/QPS46Z5PU

7

PesepBubiii ypok. O60011eHNE U
cucTeEMaTu3a 3HAHUH 110 TEME

67 HCTEMATHBATIE SHAMHI O TEM 1 24.05.202 https://m.edsoo.ru/4RH7M35NF
«CTtpoeHne atoMa. XuMHU4IECKast .
CBSA3b»
Pese i1 ypok. O0001eHne

68 PBHBIH YPOK \I,H e 1 1 26.05.202 https://m.edsoo.ru/7DNRBZ948
CHCTEMATH3ALMA 3HAHUI .

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68



https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/ZXNCA7DOZ

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: ((HepBOHa‘laJ'IBHLIC XUMHNYCCKUC ITOHATHA»

1.1

pacKkpblBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHATHUH: aToM,
MOJIEKYJ1a, XUMHUYECKHH 3JIEMEHT, NPOCTOE BEIIECTBO, CJIOXKHOE
BELIECTBO, CMeCh (OIHOpPOAHAs W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTENIbHAs aTOMHAasi W MOJIEKYJIsipHas Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas JOJs XUMHYECKOIo
JJIEMEHTa B COCIMHEHUHU, MOJISIPHBIA O0BEM, XMMHUECKas DPEaKIus,
KIaccuuKalus ~ peakiuil:  peakuuu  COEAUHEHHUs,  peakluu
pa3joKeHUs, peakUuu 3aMelIeHMs, peakIuu oOMeHa, 0JK30- H
IHIOTEPMHUUYECKUE PEaKIMH, TEIUIOBOW 3(P(HEKT peakiuu, pacTBop,

MaccoBasi 10Jig BelecTBa (MPOLIEHTHAs KOHIIEHTpAI|sl) B pacTBOPE

1.2

WIUIIOCTPUPOBATh B3daMMOCBA3b OCHOBHBIX XHUMHYCCKHX MMOHATHHA H

MPUMCHSATDH 3TU MMOHATHS ITPU OMMUCAHUHN BCUHICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

UCTOJIB30BAaTh XMMUYECKYI0 CHMBOIHUKY JJIsI COCTaBJICHHUS (OpMYII

BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIUH

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MaCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOI0 YYCHHSA, 3aKOHa

ABoraapo

1.5

OIpPEACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHHUAX

1.6

KJIaccu(UIUMPOBaTh XMUMHUYECKHE peakiuu (MO YHUCIy M COCTaBy

YYaCTBYIOLIUX B PEaKIMH BEIIECTB, IO TEINIOBOMY 3D (DEKTY)

1.7

BBIUHCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl




BEILIECTB

1.8

BBIUHCIISATH MAcCOBYIO JIOJII0 XMMHYECKOTO 3JIEeMEHTa Mo (dopMmylie

COCIUHEHUS,

1.9

BBIUUCIIATH MAaCCOBYHO JOJIIO BCHICCTBA B PACTBOPEC

1.10

MPUMEHSATh €CTECTBEHHOHAYYHbIE METOJIbI MMO3HAHUS — HaOJI0/ICHHE,
U3MEpeHue,  MOJEIMPOBAHME,  OKCIEPUMEHT  (peaibHbli |

MBICJICHHBIN )

ITo Teme: «BaxHenme npeIcTaBUTENIN HEOPraHUYECKUX BEIIECTB)

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHUX MMOHSTHH: OKCHI,

KHCIJIOTa, OCHOBAaHHE, COJIb

2.2

OonpeaAcCIATb MPUHAJIC)KHOCTL BCIICCTB K OHpe,Z[CJ'IéHHOMy KJIacCy

coeMHEeHUH 1Mo popmynam

23

KJIACCU(UIIUPOBATH HEOPTAHUYESCKUE BEIIECTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHMHUYECKHE CBOICTBa
BEIIECTB pa3IMYHBIX KJIACCOB, MOJATBEPXAas ONUCAHUE MpUMEpaMH

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3NPOBATH CBOICTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4€CTBCHHOI'0 CoOCTaBa, BO3MOXXHOCTHU IIPOTECKAHUA XHUMHUYCCKUX

npeBpaLueHHﬁ B PAa3JIMYHBIX YCIIOBHUAX

2.6

cJIegoBaTb IpaBuJIaM ITI0JIb30BAaHUA XUMHUYECKOU HOCYIIOﬁ u
Ja00paTOpPHBIM 00OPYJOBAHMEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMHU 110 BBITOJHEHUIO
na60paT0pHI>1x XUMHUYCCKUX OIBITOB IO IMOJYUYCHHUIO H CO6I/IpaHI/IIO
ra3oo0pa3HbIX BelIEeCTB (BOIOPOAA U KHCIOPOJA), MPUTOTOBIICHUIO
pacTBOpOB € ONPEACIEHHONM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacro3HABAaHHWIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, (heHondTaaert, MeTHIOPAHK U IpYTHe)

2.7

MIPOBOAMTDH PACUETHI [0 YPAaBHEHHIO XUMUYECKOHN peaKuu

I[To Teme: «llepmogmueckuii 3akoH u llepumogmyeckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumuueckas cBA3b. OKHCIUTENHHO-BOCCTAHOBUTEIIHHEIC pPEaKunum»

3.1

PaCKpbIBaTb CMBICII OCHOBHBLIX XHUMHWYCCKHUX TTOHATHH: AApO aTroma,

BHCKTpOHHLIﬁ () (0)71 aToMa, aTOMHasd Op6I/ITaJ'IL, paanuyc aroma,




XUMHYECKasd CBA3b, IIOJIApHAasd W HCIOJApHAs KOBAJCHTHAsA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HWOHHAA CBA3b, HWOH, KA4THOH, 4aHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHNYECKHE IJIEMCHTBI

3.3

OIUCBIBAaTh M XapakTepu3oBaTh TabauuHyro Gopmy Ilepuognueckoi
CUCTEMBl XMMHYECKUX DJEMEHTOB: pa3iuyaTb IOHATHUS «IJIABHAs
noarpynna (Arpynma)» u «mnobouHas mnoarpynna (brpynma)y,

«MaJiple» U «OOJIbIIHEY IICPHUOAbI

34

packpsiBaTh cMbica [lepuonnueckoro 3akona .M. Menpgeneesa:
JIEMOHCTPUPOBATH IOHUMAHUE MTEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX OHJIEMEHTOB OT UX TnoyiokeHus B Ilepuognueckoit

CUCTEMC

3.5

COOTHOCUTh  00O3HAuYeHWS, KOTOpbIE HMEIOTCS B  Ta0iwmie
«ITepuoanueckas cucTeMa XUMHYECKUX 3JIEMEHTOB J.N.
MenaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB MW 3apsAn sjapa, oOiee 4Yucio

QJICKTPOHOB U paCHPCACIICHUEC UX I10 IJICKTPOHHBIM CJ'IOHM)

3.6

OIPEACIIATH CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCAUHCHHUAX

3.7

ONpeAeNsATh BHUJA XUMHUYECKOM CBA3M (KOBaJ€HTHas M HOHHAs) B

HCOPTraHNYCCKUX COCAUHCHUAX




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1

HepBOHa'-IaJ'H)HI)Ie XUMHNYECKHUEC ITOHATHA

1.1

[Ipenmer xumuu. Poib XMMHM B KM3HM Ye€lIOBEKa. XUMHUS B CHCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

B€IICCTB

1.2

ITonsarme o MeTogax mo3HaHusd B XUMHKA. UncTeie BemecTsa U cMecu. CriocoOb!

pasziesieHusl cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumudeckue dJaeMEHTBE. CHMBOIBI XHMHUYECKHX

a51eMeHTOB. [IpocThie 1 c10kKHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumunyeckas popmysa. BaJeHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcUTENbHAass  aTOMHas — Macca.
OTtHOocHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBas 40/l XUMUUYECKOTO IEMEHTA

B COCIUMHCHHNHN

1.5

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMocBsI3b KOJIMYECTBa,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHHIl BemecTBa. Pacu€rel mo Qopmynam

XHUMHUYCCKUX COG,I[I/IHGHI/Iﬁ

1.6

@dusnyeckne ¥ XUMHYECKHE SIBICHHUSA. XMMHUUECKas peakuus U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYecKue ypaBHeHUs. Kimaccudukamms

XUMUYECKHUX PEaKIni (COeTMHEHMS, Pa3JIOKEHUS, 3aMEIIICHUs, OOMEHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOH MOCYA0M, C TpaBUIaMHu
paborel B saboparopum W nOpuéMamu oOpameHuss ¢ J1abopaTOPHBIM
o0opysoBaHUEM, M3yY€HHUE M ONHUCaHHe (U3MUECKUX CBOMCTB 00pa3LoB
HEOpPraHMYECKUX BEIIEeCTB, HaOmoJeHue (u3ndYeckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE M KOHJIEHCAIUs BOJbI) U
XUMHUYECKUX  (TOpeHHe CBeuYd, MpPOKAJTUBAaHUE MEIHOW  MPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHUCIOTOW) SIBJICHUM, HAOMIOJEHUE U OINHCAHUE
MPU3HAKOB MPOTEKAHHUS XHUMHUYECKUX peakuuid (pasjoxeHue caxapa,
B3aUMOJICIICTBHE CEpHOW KHCIOTHI C XJOPUIOM Oapus, pas3lioKeHHe
runpokcuna Meau(ll) npu HarpeBaHuu, B3aMMOJEICTBHE Kee3a C PacCTBOPOM

conu Meau(Il), nzyuenne cnoco6oB pasneneHus cMecei (¢ MOMOIIbI0 MarHuTa,




(bunpTpOoBaHUE, BBIMAPWBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBEACHUE
OUYMCTKHU TTOBAPEHHOW COJIM, HAOTIOICHIE U OTICAHKE PE3YIbTAaTOB MIPOBEICHUS
OTIbITA, WUTIOCTPHPYIOMIETO 3aKOH COXPAaHEHHS MAacChl, CO3IaHHE MOIEIei

MOJIEKYJT (IIIapOCTEPIKHEBBIX )

Baxwueiine MNPpEACTAaBUTCIIN HCOPIraHNYICCKUX BCIICCTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopox — anemMeHT M mpocToe
BenlecTBo. HaxokaeHue kuciaopoja B mpupoje, pu3nueckue U XMMHYECKHe
cBoiictBa (peakiuu ropenus). Oxcuzapl. I[lpumenenue kuciopona. CrnocoObl
NOJYYEeHUsI KHCIopoJa B JabopaTOpHM ¥ MPOMBIIIEHHOCTH. Kpyroopor

kucnoposa B mpupojie. O30H — aIoTpoIHas MoIupUKalus KUCIopoaa

2.2

TennoBoii 3P PeKT XMMHUUECKON peakuu, TePMOXUMUYECKUE YPaBHEHHUS, SK30-
U SHAOTEPMUYECKUE PEAKIMU. TOIUIMBO: yroJib U METaH. 3arpsA3HEHNE BO3/1yXa,

YCWJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pyieHue 030HOBOTO CII0sI

23

Bonopon — anemeHnt u mpocroe BeniecTBo. HaxoxxneHune Bojopona B NMPHUPOAE,
¢u3nyeckue W XHMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOObI IMOTyYeHHUS.

Kucnore! 1 conun

24

Mossipablii 00bEM ra30B. Pacu€Tel M0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusznyecknue CcBoOMcTBa BOAbl. Boma kak pactBOopuTenb. PacTBOpEIL.
HaCBIH_[eHHLIC N HCHACBIIICHHBIC PACTBOPBLI. PaCTBOpI/IMOCTb BCIIECCTB B BOJC.
MaccoBasg 40711 BellecTBA B pacTBope. XUMHYECKHE CBOWCTBA BOJIBI.
OcHoBaHus. Poib pacTBOpoB B MpUPOJE M B KM3HU uenoBeka. Kpyroropor
BOJABl B Mpupoje. 3arps3HeHue NpUpoIHBIX BoA. OXxpaHa U OUHCTKA

IMPHUPOJIHBIX BOJ

2.6

Knaccudukanmst Heopranwmdeckux coequHeHnid. Oxcuabl. Kiaccudukarus
OKCHJIOB: cosieoOpa3yrome (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIE) WU
HeconeoOpasytomme. Homenknatypa okcuaoB. Dusznueckne M XUMHYECKHE

cBOMCTBa OKCUAOB. IloyueHne okcuaoB

2.7

OcnoBanust. Knaccudukanuss ocHoBaHMN: MIENOYM U HEPACTBOPHMBIE
ocHoBaHus. HoMmenknarypa ocHoBaHWi. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHuil. [lomydyeHne ocHOBaHUN

2.8

Kucnotsl. Knaccugpukamus kucnor. Homenknatypa kucinor. @Ousnueckue u
XUMHYECKHE CBOMcTBa KHCHOT. Psan aktuBHOCcTH MeTtaminoB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa coseil. @usznueckne M XUMHUYECKHE CBOWMCTBA COJICH.




[Tonydyenue coneu

2.10

I'emeTnueckas CBA3b MCXKAY KilaCcCaMU HEOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XVUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OIPEIEICHHE  COIEpIKaHUs
KHUCJIOpOAa B BO3JyXe, IMOJy4YeHHe, cOOMpaHMe, paclo3HaBaHHE U H3YUYECHHUE
CBOWCTB KHCJIOPOJa, HAOIIOA€HUE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
YCIJIOBUSI BO3HUKHOBEHUS U NPEKPAILLEHUS TOPEHUs (TI0%Kapa), 03HAKOMIIEHHUE C
oOpa3liaMu OKCHUJIOB W OIMCAaHUE WX CBOWMCTB, TMOJIy4eHHE, COOUpaHUE,
pacrio3HaBaHWE M M3Yy4YEHHE CBOMCTB BOJOpOZa (rOpeHHue), B3auMoJeicTBhe
Bogopoaa ¢ okcugom Meau(Il) (Bo3MOkKHO MCIONIB30BaHKE BUIEOMATEPHUAIIOB),
HaOmozeHne oOpa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEOBaHUE
0COOEHHOCTE pacTBOpEHHs] BELIECTB C Pa3IMYHOW PaCTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCCOBOW JOJIEH pPACTBOPEHHOTO
BEIIECTBA, B3aUMOJEHCTBUE BOJBI C MeTaIlaMM (HAaTpUeM U KajbLUeM)
(BO3MOYKHO HCIOJb30BAaHUE BUJCOMATEPHAIIOB), OIPEAEICHUE pPACTBOPOB
KUCJIOT M WIeJoYel ¢ IMOMOINBI0 HHAMKATOPOB, MCCIIENOBaHUE O0pa3LoB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIacCOB, HAOJIOJEHUE W3MEHEHUS
OKpPAaCKM HHIUKAaTOpPOB B pacTBOpax KHCIOT M IIENOYEH, U3y4YCHHE
B3aumoeiictBus okcuga menu(Il) ¢ pacTBopom cepHON KHCIIOTBI, KUCIOT C
MEeTaJUIaMH, PEAKLIUN HEUTpaIU3alliHy, II0Jy4YEeHNE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHUE OJHOIO MeETaula JApPYTMM M3 pacTBoOpa COJIM, pELICHHE
9KCIIEPUMEHTAJIbHBIX 3a/1ay 1o TeMe «BaxHelmue kiacchl HEOPraHUYECKUX

COCTUHEHUIN

[Tepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMHUYECKHX AJIEMEHTOB
J.U. MenneneeBa. CTpoeHue aToMoB. XUMHUYecKas CBsi3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TOMBITKM KIacCH(HUKAIUK XHMHYECKHX JJIeMeHTOB. [loHATHEe O
IpyNIax CXOJHBIX 3JIEMEHTOB (ILEIOYHBIE U HIETOYHO3EMENIbHBIE METaJlIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpble 00pa3yioT amM(pOoTepHbIE

OKCHUIBI U TUAPOKCHUBL

3.2

[Iepuonnueckuii 3akoH. [lepuonnueckas cuctreMa XUMUYECKUX 351eMeHTOB [1. 1.
Meneneesa. Koporkonepunongnas u JUIMHHOTIEPHOIHAS (hopMbI
Ilepuonuueckoir cuctembl xumudyeckux snemeHtoB .M. Menneneesa.
IIepuonsl m rpynmnel. PU3MUECKUH CMBICI HOPAIKOBOIO HOMEpa, HOMEPOB

Nepuoja v rpymnmbl AJIeMeHTa
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Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Onextponbl. CtpoeHue




JJICKTPOHHBIX 000JIOYeK aTOMOB TEpBBIX 20 XUMHUYECKUX OSJIEMEHTOB
[Tepuonnueckon cucremol [I.M. Menaeneesa. XapakTrepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nonoxkenuto B [lepuognyeckoii cucrteme [I.1. Menneneena
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3aKOHOMEPHOCTH M3MEHEHHUs] paguyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAIIMYECKUX W HEMETAUIMYECKUX CBOMICTB MO TIpynmamM M IEpUOJaM.
3unauenue [lepumoauueckoro 3akoHa u Ileproauueckoil cUCTEMbl XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. J[.J. MenneneeB — y4€HbI u

rpak1aHUuH

3.5

Xumnueckasi cBsizb. KoBaneHTHass (MOJsIpHAsE W HEMOJSIpHAsi)  CBA3b.

BHGKTPOOTPI/IHaTCJ'IBHOCTB XHMHYECKHX 2JIeMeHTOB. MloHHas CBI3b

3.6

Crenenp okucieHuss. OKUCINTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. Hpoueccm

OKHCJIEHHS B BocCTaHOBJIEHHI. OKUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI JKCHEPUMEHT: U3y4YeHHE O0O0pa3loB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJCHUCTBHE TUAPOKCHIA LUHKA C PACTBOPAMH KHUCIOT MU
LIEJI0YEH, IIPOBEICHUE OIBITOB, WIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaHOBUTEJIBbHBIX peakUuil (rOpeHue, peakliuy pa3ioKeHHsl, COeIMHEHUS)




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

Kon
NpoBepsieMoOro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaAHMS K NMPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa3oBaTeibHOI
NMPOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TMI03HABAa€MOCTU SIBICHUI MPUPOAbI, MOHUMaHHE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XUMHYECKOW HAyKHM Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOLIeHl KyJIbTypbl M HPAKTHUECKOH
NeSITeIbHOCTH YeJNOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTa XUMHUH CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAaX MO3HAaHHWA, B TOM YHUCJIC SKCICPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX METOAAaxX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN JJIA

00BACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON NesITeIbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMM TEXHOJIOTMSMM, OCHOBAaHHBIMH Ha JOCTHMIKEHMSX
XMMHUYECKONM HAayKH, YTO IO3BOJIUT OOYYaIOLIUMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoelt Oynymieil npodeccuoHalbHON AeSITeNbHOCTH
U CJieNlaTh OCO3HAHHBIA BHIOOp XMMHUHM Kak MPO(HUIBLHOTO MpeaMera

IIpU [Iepexo/ie Ha YPOBEHb CPEeIHEro 001Iero oopa3oBaHus

Bnangenue CHUCTEMOM XWMHWYECKUX 3HAHHH H YMCHHUC IIPUMCHATDH

CUCTCMY XUMHNYCCKUX 3HaHI/If/'I, KOTOpas BKIIFOYACT:

2.1

BOXHEHIINE XUMUYECKHE TIOHATHUSA: XUMHUYECKUU JIIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MIPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAsi CMEeCh, OTHOCUTEIbHBIE AaTOMHAasi M MOJIEKYJIsIpHas
MacChl, KOJHMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CPEemHssA), XUMHUYECKas
peakuus, peakuu COCIUHEHUS, PEaKUWU Pa3JIOKEeHUs, PEeaKINu
3aMeNICHUs, peakuy OOMeHa, TeruioBoW A(QEeKT peakiuu, dK30- U
SHAOTEPMHUYECKHUE PEAKIMH, PACTBOP, MACCOBasl JOJISI XMUMHUYECKOTO

9JIEMEHTa B COCTMHEHUH, MAaCCOBAsl JIOJIsI ¥ TTPOILIEHTHAs! KOHIIEHTPAIIUS




BEIIECTBA B PaCTBOPE, AAPO aTOMa, SJIEKTPOHHBII CJIOW aTOMa, aTOMHast
opbutanb, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHCICHHS,
XUMHUYECKasl CBSI3b, AIEKTPOOTPHUIATEILHOCTD, TIOJIIPHAs U HETOJISIpHAS
KOBQJIEHTHAas  CBSI3b, MOHHAasg  CBS3b, METAJJIMUECKass  CBS3b,
KpUCTAJUTMUECKast pemeTka (aToMHas, WOHHAs, MeTaJuIMYecKas,
MOJIEKYJIIpHAsA), MOH, KaTHOH, aHHOH, SJIEKTPOJUT U HEDJIEKTPOJIUT,
JNEKTPOJIUTHYECKAsT  TUCCOIMAINSA, pPEaKIUd HOHHOro OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEaKIIMM,  OKHCIUTENb U
BOCCTAHOBUTENb, OKHCIIEHUE U  BOCCTAaHOBJIEHUE, JJIEKTPOIIU3,
XUMHUYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTUMBIC PEAKIIHH,
CKOpPOCTh XMMHUYECKOW peakuuu, Karamuzarop, I[IJIK, kopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATralOINe 3aKOHbl XHWMHH: 3aKOH COXPAHEHHUs MaccChl,
nepuoanyeckuii 3akoH JI.M. MeHaeneeBa, 3aKOH MOCTOSIHCTBA

cocCTaBa, 3aKOH ABora;[po
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TEOPUH XUMUU: aTOMHO-MOJIEKYJISIDHAasE ~ TeOopus, TEOpHUsI

AJICKTPOJIIUTUYECKON JUCCOIHAITIT

Biianenne ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

yMEHHE TIPaBHJILHO HCIIOIb30BaTh N3Yy4YEHHBIE BEIIECTBA U MAaTEPHAIIbI
(B TOM uyHCle MHHEpaJbHBIC YAOOpPEHHs, METauIbl U CIUIABBI,
IPOIYKTHl MNepepabOoTKH MPHUPOJHBIX HCTOYHHUKOB YTIJIEBOJIOPOIOB
(yrosi, mpupoAHOro rasza, He(TH) B OBITY, CEIIbCKOM XO3iHCTBE, Ha
MPOU3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YTICBOIOB
JUISl OpraHU3Ma YeJIOBeKa; YMEHHUE MPOTHO3UPOBATH BIIMSIHUE BEIIECTB
U XUMHYECKUX IPOLECCOB HAa OPTaHU3M YeJOBEKAa U OKPYKAIOUIYIO

MIPUPOHYIO CpELy

3.2

YMCHHEC HHTCTPHUPOBATD XMMHNYCCKHEC 3HAHHA CO 3HAHUAMHU APYIHUX

y4€OHBIX PEAMETOB
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HaJIM4Me OMbITa paboThl ¢ PA3TUYHBIMU MCTOYHUKAMHU HH(GOpMAIHU
0 XUMHMM (Hay4dHas M HAy4yHO-IIOMYJISIpHAas JIMTEparypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)
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yMeHHE OOBEKTHBHO OIIEHWBAaTh HHQPOPMAIMIO O BEHIECTBAaX, HX
MpEeBpalIEHUSIX M IPAKTHUYECKOM  MPUMEHEHMM UM yMEHHE

HCIIOJIB30BaTh €€ 11 peuicHu-d y‘{e6HO-H03HaBaTCJ'IBHBIX 3aaad

BJ'Ia}IeHI/Ie OCHOBaMH IIOHSITHHHOI'O amnrmnapara M CHMBOJHUYCCKOI'O




A3bIKA XMMHH JJIsI COCTaBJICHUA (1)OpMYJ'I HEOPTraHN4YCCKUX BCHICCTB,
ypaBHeHI/II\/’I XHUMHUYCCKUX peaKuHﬁ; OCHOBaMH XUMHUYECKOU

HomeHknatypsl (IUPAC u TpuBHaibHOIN)

YMmeHue oOBSACHATH CBSA3b MOJIOKEHUs 3ieMeHTa B I[lepuognueckoit

CUCTCMEC C YHUCIIOBBIMHU XApPAKTCPpUCTUKaMHU CTPOCHUA aTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsn sapa, OOIIee YHCIIO
JMIEKTPOHOB), pACHpENeICeHUEeM JIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIE€PBBIX TPEX MEPHUOIOB, KaJUs U KaJIbIIHs
[IpencraBnenue O  MEPHOJUYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX AJIEMEHTOB (paJuyCc aTroma, 3JeKTPOOTPUIATENBHOCTD),

6 NPOCTBIX W CIOXKHBIX BEIIECTB OT IIOJIOXKEHHUS JJIEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX MEpUOAAX U TJABHBIX
HOATPYIIax) U 3JIEKTPOHHOT'O CTPOEHUS aTOMa

7 YMmenue kinaccupuIpoBaTh:

7.1 XUMUYECKUE TIE€MEHTHI

7.2 HEOpraHMUYECKUE BEIIECTBA

7.3 XUMHUUYECKHE PeaKun

8 YMeHue onpenensiTh:

o1 BAJICHTHOCTh M CTENICHb OKHCJICHUS XUMHYECKHX DJIEMEHTOB, 3apsi

' MOHA

%o BUJ XMMHMYECKOH CBS3M M THI KPHUCTAUIMYECKOH CTPYKTYpHl B

' COCMHEHUSIX

8.3 XapakTep cpeiibl B BOJAHBIX pacTBOpax BEUIECTB (KHCIOT, OCHOBAHU)

8.4 OKHCIIUTENIb 1 BOCCTAHOBHUTEIb

9 YMeHne xapakTepu30BaTh (PU3NYECKUE U XUMUIECKUE CBOWCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJI, Tpadur, anmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHui,
KaJIBIIMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCII€ HMX BOJHBIX pacTBOpPOB (BOJa,
aMMMaK, XJIOPOBOJOPOJ, CEPOBOJOPOA, OKCHUIBI M THUAPOKCHUIBI

97 MetamioB [-IIA rpynn, amomunus, menu (II), uunka, xenesa (II u

I1), oxcunsr yraepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepei (IV u VI), cepHucras, cepnas, a3oTucras, a3oTHasd,

(dhocdhopnas, yroipHas, KpeMHHEBas KHCIIOTa U KX COJIH)




MPOrHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BELIECTB B

3aBUCUMOCTH OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCHICCTB B

73 3aBUCUMOCTH OT UX CBOMCTB, BOBMOXKHOCTH MPOTEKAHUSI XUMUYECKUX
IPEBPAIICHU B Pa3IMUHBIX YCIOBHIX
10 YMeHHe cOCTaBIIATh MOJIEKYJISIPHbIE U HOHHBIE YPAaBHEHUS pEaKIuil, B
TOM YUCIJIE:
10.1 peakuuii HFOHHOTo OOMeHa
10.2 OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINN
103 WUTIOCTPUPYIOUINX XHUMHUYECKHE CBONCTBA M3YyUYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MIOATBEPKIAIOIIMUX T€HETUUECKYI0 B3aUMOCBS3b MEXYy HUMU
11 YMeHnue BeIYUCIATh (IPOBOANUTE PACUETHI):
11 OTHOCHUTEJIbHYI0 MOJIEKYJSIDHYIO M MOJISIDHYIO MAacchl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOI0 JIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEILECTBA M €r0 Maccy, 00beM Ira3oB
114 0 YypaBHEHUSIM XHUMHUYECKMX PEAKIUNA M HAXOJUTh KOJIUYECTBO
' BElIeCTBa, 00BEM U MacCy peareHTOB WIK MPOAYKTOB PEAKIUU
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO  TO3HaHUs  (HaOIIoJeHUeE,
11 U3MEepeHHe, SKCIIEPUMEHT, MOJICTHPOBAHIE) MTPH U3YUYSHUH BEIIECTB U
' XUMUYECKUX SBJICHUW; YMEHHE CQOpMyIHpoBaTh MpodJIemMy U
IPEJIOKUTH MMyTH €€ PeleHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMH, XUMHYECKON
' TIOCYI0M M TaOOpaTOpHBIM 000pyI0BaHUEM
npaBuIaMu 0€301acHOr0 OOpaIIeHHs C BEIIECTBAMHU, UCIIOIb3YEMbIMU
B MOBCEHEBHOMN JKU3HHU, MPABUIIAMU TOBEJCHUS B IIENISAX COepeKEeHHUS
13 37I0pOBbSl M OKPYXKAIOIIEH MNPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
. (omacHOCTH) BO3ICHCTBHUS Ha JKHUBBIE OPraHU3MbI OMNPEEIEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIICHUS M TMPEIOTBPALICHUS WX BPEIHOTO
BO3JCHCTBHUSI
3 Hanmnume mpakTHYecKUX HaBBIKOB TUIAHHUPOBAHUS M OCYIIECTBICHUS
CJEIYIOIINUX XUMHUUECKUX IKCIIEPUMEHTOB:
13.1

M3y4YeHHE U onucaHue (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE




C (bPISI/I‘IeCKI/IMI/I n XHUMHUYCCKUMHU SABJICHUSAMU, OIIBITHI,

HWIUTIOCTPUPYIOIIHNEC TPU3HAKU [TIPOTCKAHUA XUMHUYICCKUX peaKLII/Iﬁ

13.2

U3y4eHHe CII0cO00B pa3JeNieHus cMece

13.3

MOJIyYEHHE KHUCIOpPOAAa M H3Y4YEHHME €ro CBOMCTB; IOJIy4EHHE
BOJZIOPO/Ia Y M3YyYEHHE €r0 CBOMCTB; MOJYyYEHHE YTIJIIEKHUCIOrO rasa u

HU3YUYCHHUC CTO CBOﬁCTB; MOJIy4YCHHUEC aMMHAaKa U U3YUYCHUC CT'O CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PpacTBOPEHHOTO BEIIECTBA

13.5

IIPUMEHEHHE UH/IUKATOPOB (;makmyca, METHJIOpaHKa u
¢deHondranenna) Ui ONpeesieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIeJoYei

13.6

WCCIIEZIOBAHUE ¥ OMNHCAHHWE CBOWCTB HEOPTraHMYECKUX BEIIECTB
pa3IMYHbIX KJIACCOB; U3yUEHHE B3aUMOJICHCTBUS KUCIOT C METaJIaMH,
OKCHJIaMH  METaJUIOB,  PacTBOPUMBIMH U HEpacCTBOPUMBIMHU
OCHOBAaHMSIMH, COJISIMHM, TIOJyYCHHE HEPACTBOPUMBIX OCHOBAHHM;
BBITECHEHHME OJHOIO MeTajula JPYyrMM M3 pacTBOpa  COJH;
ucciaeaoBaHue aM(OTEpPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHS U

IIMHKA

13.7

PCHICHUC SKCIICPUMCHTAJILHBIX 3a/la4 110 TCMaM: «OCHOBHBIC KIIACCHI
HCOPTraHNYCCKUX CO€HHH€HHI>1)); <<3HeKTpOHHTquCKaﬂ
JUCCOoLManusI» «Baxwneime HeMeTalabl M HX COCOUHCHUA,

«BaxHeuiie MeTajuibl 1 UX COEIUHEHUS)

13.8

XUMHUYECCKUEC OKCIICPUMCHTBI, HIUTIOCTPpUPYIOIIUC IMPU3HAKN
NPOTEKAHUSI PEaKIMii MOHHOTO OOMCHA; KAueCTBCHHBIC PEaKIMH Ha
NPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HOHBI: XJIOPHUI-, OpPOMHUI-,
voaua-, cynedar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHUA, MArHus, KajJblusl, aJJFOMHUHUA,

xkenesa (2+) u xenesa (3+), menu (2+), MUHKA

14

VYmenue:

14.1

MPE/ICTaBIATh pPE3yJbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaONMIl M BBUIIBIATH SMIUPUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCXKIY pPCaJIbHO Ha6J'IIOI[aeMI>IMI/I XHUMHUYCCKUMHU

SABJICHUSAMHA U MPOLCCCAMH, NPOUCXOIAININMMHA B MAKPO- U MUKPOMHUDPCE,




OOBSACHITH MPUUYUHBI MHOTOOOpa3Hsl BEIIECTB




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

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHaanLHBIe XUMHNYCCKHUEC ITOHATHUA

1.1

Uuctsie BemecTBa u cMecu. CriocoObl pa3jiesieHus: cMecei

1.2

ATOMBI M MOJICKYJIBL. Xumudeckue djieMeHThl. CHMBOJNBI  XUMHYECKHX

QJICMCHTOB. HpOCTI)Ie H CJIOKHBIC BCIICCTBA.

1.3

XuMuueckas (bopMyna. BanentHocTh aTOMOB XMMHYECKHUX 3JIEMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnbHAss aToMHas Macca.
OTtHOCHUTENbHAS MOJICKYJIAIpHasl Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JICMCHTA

B COCAMHCHUN

1.5

KonmuectBo BemecTBa. Mosib. MonsipHas macca. MonsipHblii 00bEM Ta30B.

Bzanmocss3b KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWMHUI] BEIECTBA

1.6

dusnyeckrue W XUMHYECKHE SBJICHUS. XHMHYECKas peaKkuusga Hu eé IIPHU3HAKU.

3aKOH COXpaHEHMs MACChI BEIIECTB. XMMHUECKHE YPAaBHEHHUS

Ilepnonnueckuil 3akoH u llepuoguyeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHHe aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucremMa XUMUYECKUX 3eMeHToB [[. 1.
Menpneneesa. Ilepuoasl u rpynnsl. @U3n4ecKuid CMBICI IOPAIKOBOIO HOMEDA,

HOMCPOB IIEpHUOAa U T'PYIIIbI SJICMCHTA

2.2

Crpoennie atromoB. CocTtaB aToMHBIX snep. M3orombl. DnexkrpoHbl. CTpoeHue
JNEKTPOHHBIX  000JOYeK aToMOB TMepBbIX 20 XUMHUYECKUX DIEMEHTOB

[Tepnonnueckoii cucrems! .M. MenneneeBa
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3aKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHUMHYECKHUX 3JICMCHTOB IEPBBIX Tpex
NnepruoaoB, KaJlkud, KaJbIUA (paz[I/cha aTOMOB, 3JJICKTPOOTPULATCIIbHOCTH,
MECTATUIMYECCKUX W  HEMETANIMYCCKUX CBOﬁCTB) n HX COC)II/IHGHI/II\/'I B
COOTBCTCTBHMHN C IIOJIOKCHHECM OJIICMCHTOB B Hepﬂonnqecxoﬁ CUCTEMEC U

CTPOCHUCM HUX AaTOMOB

Crtpoenue BerecTBa

3.1

Xumnueckasi cBs3b. KoBasieHTHas (TOJsIpHAasT MW HEMOJIApHAsi)  CBSI3b.

BHGKTpOOTpI/IHaTeJIBHOCTL XUMHNYCCKHUX JJICMCHTOB. HNonnas CBA3b.




MeTtamnuueckas CBI3b

3.2

Tunel KpucTanaMuecKux pemérok (aroMmHas, WOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH M BHUJIA

XUMHUYECKOH CBSI3U

Baxwueiimme mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraimbl U ux

coequHEHM. MeTalibl U UX COSANHECHUS

4.1

Knaccuukanuss M HOMEHKIATypa HEOPraHWYECKHX COCIUHEHUN: OKCHJIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIE) u
HecosieoOpa3yolue; OCHOBaHMK (IIETOYM U HEpacTBOPUMBIC OCHOBAaHMSA);
KHCJIOT  (KHCIOpOACOAEp)Kalne ¢ OCCKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CpETHUX M KHUCIIBIX)

4.2

duznyeckue MW XUMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJIJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPOa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

du3nyuecknue U XUMHUYECKHE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, Kajlusd, Marovgd W KaJlblOusA, aJJFOMUHHA, KCJIC34a. :‘)J'ICKTPOXI/IMI/I‘ICCKI/II‘;I

PsA HAPSDKEHUM METAJIIOB

4.4

du3nueckue U XMMHYSCKHE CBOMCTBaA BOOOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOZOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusznueckrue M XMMHYECKHE CBOWCTBAa OKCHUIOB HemeTawioB: cepwl (IV, VI),
azota(ll, 1V, V), docdopa(Ill, V), yrnepoma(ll, 1V), kpemuus(IV). Ilonyuenue

OKCHUJ0B HEMETAIJIOB

4.6

XuMudeckue CBoMCTBa OKCHAOB: MmetaiwioB [A—IIIA rpymm, muaka, meau(ll) u

xeneza(ll, I1I). ITomydyenne okcua0B METAIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAaHMI M aM(OTEPHBIX TUIPOKCHUIOB (HA MpUMEpe
TUIPOKCUIOB  alIOMUHMS, JKkene3a, IuHKa). llomyuenme ocHoBaHUl U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOue XMMUYEeCKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOM, CEPOBOJIOPOIHOMH,
CEpPHHUCTOM, CEepHOM, a30THOW, (ocPOpHOH, KpEeMHHUEBOU, yrojbHOH. OcobObie
XMMHUYECKHE CBONCTBA KOHIIGHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT.

[Tonyuenue kucior

4.9

OO6mre XxuMHUYECKHe CBOMCTBA cpeHux cotied. [lomyuenue coneit

4.10

[Monyuenue, coOupaHue, pacloO3HABaHHE BOAOPOJA, KHUCIOPOAA, aMMHAKa,

YTJICKHUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

[Tonyyenne amMMuaka, cepHOW M a30THOM KHUCJIOT B MPOMBIIUIEHHOCTH. OO1ue




CII0COOBI MMOJIy4YCHHA MCTAJIJIOB

4.12

I'emeTnyeckas CBA3b MECXKAY KilaCcCaMU HEOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

Xumudeckue PCaKInu

5.1

Knaccudukaiuss XaMHUUECKUX PEaKIUi 10 pa3IMYHbIM MPU3HAKAM: 110 YHCIY U
COCTaBy Y4YaCTBYIONIMX B PEAKIMU BEMIECTB, MO TEIUIOBOMY 3(dexTy, 1o

H3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TennoBoii a3 hekT XUMUYECKON peakIi, TEPMOXUMHUYECKHE YpaBHEHHs. JK30-

U DHAOTEPMUYECKHE peakly. TepMOXUMHUUECKUE YPABHEHUS
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OKUCIIUTEIbHOBOCCTAHOBUTEIBLHEIE pcaKkuu. OKHUCIIUTEIM U BOCCTAHOBUTEIH.
[Ipomecchl  OKHWCIIEHMsI W BOCCTAHOBIIGHHSA.  ODJCKTPOHHBIM  OanaHc

OKHCIHUTEIIFHOBOCCTAHOBUTEIbHOM pcaknuuu
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Teopus snekTponuTHUeCKON qucconuanui. KatuoHbl, aHHOHBL. DJIEKTPOJIUTHI U

HEBJICKTPOJINTEI. CuibHbBIE U c1a0bIe SJICKTPOJIUTEI. CreneHb JUCcCcomranmmn

5.5

Peaknun woHHOTO OOMEHA. YCJIOBHS NMPOTEKAaHUs PEAKIMid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUU

XHUMHS U OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeJOBeKa. be3omacHoe
UCTOJb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B j1abopatopun U OBITY.

HepBaH nmomMouib MMpu XUMHYICCKUX 0KOrax U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpY’Kawlied cpeapl  (KUCIOTHBIE — JTOXKIH,
3arpsi3HEHUE IOYBBI, BO3[yXa U BOJOEMOB), CIIOCOOBI €ro MpeloTBPALCHUS
[Ipenenbnas pomyctumas koHueHtpauus BemectB (IIJIK). Ponp xumuum B
pelIeHUN HKOJOTHYECKUX TpolsieM. YCWwiIeHHe MapHUKOBOTO 3ddekTa,

paspymieHue 030HOBOI'O CJIOA

6.3

[Ipumenenue cepsol, a3ota, pocdopa, yriepoaa, KpeMHUS U MX COCTUHEHHH B
OBITYy, MEIWIIMHE, MPOMBIIIICHHOCTH W CEIBLCKOM Xxo3sicTBe. [IpumeneHue
META/UIOB M CIUIAaBOB (CTajb, YYTyH, IIOPATIOMHHHH, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH MX COeAuHEeHMA. [IoHATHE 0 KOPPO3WU METAJUIOB, OCHOBHBIC

CHOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE WCTOYHHMKHU YTIIEBOJAOPOAOB (yroyib, TPHUPOAHBIA Ta3, He(Th),

MPOYKTHI UX MepepadoTku (OCH3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHBIC TOHSATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIEH, 3TaHOJI, TIIULEPUH, YKCYCHAs KUCIIOTa).

ITonsiTHE 0 OMOJOTMUECKH BaXKHBIX BCIICCTBAX: KHPAX, 6em<ax, YIJICBOAAX — M UX




POJIM B JKU3HU YCIIOBCKA

7 Pacuérsr:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM ypaBHEHUSIM




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumusi: 8- kiacc: 0a30BbIN ypOBEHb: YUEOHUK; 5-€ U3/IaHUe,
nepepadboranHoe ['abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.

AxnmonepHoe odiectBo «M3aatenscTBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJA
XuMHs B TeCTaX, 3aja4ax, ynpaxxHeHusx. 8 kiacc - ['abpuernsn O.C.,

Cwmupnosa T.B., Cnagkos C.A.
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