rocyaapcrBeHHoe O1opkeTHoe 001eoOpasoBaTenbHoe yupexaeaue Camapckoi 006JacTu OCHOBHAS
obmeobpazoBaTensHas mkona Ne 4 mvenu 1.1. MuponoBa
ropona HoBokyitOpIieBcka ropoackoro okpyra HoBoxyiosmesck Camapckoit 001acTi

PACCMOTPEHO

Ha 3acemanuu MO nienaroros,

peanmsyromux PI'OC OO0

[Ipotokom Ne 1

oT «26» aBrycra 2026r.

PykoBonurens MO
Kanunkuna E.H.

I[MPOBEPEHO

3amecTuTeNb

TUpPEKTOpa

10 y4eOHO-BOCTIUTATEIbLHON
pabote

YTBEPXIEHO
Jupexrop

I'BOY OOIIIN4
r.HoBokyiiObI1eBcka
ITpukaz Ne 262-o1

Oxkasuna T.B. oT «28» aBrycra 2026r.
«27» aBrycra 2026r. Bopucosa O.B.
PABOYASA ITPOTPAMMA

yueOHoro npeamera « XuMHUsh)

TS 00yJaromuxcs 8 — 9 KjIaccos

A1)\

r.HoBokyiiObimeBck
2026 rox

DN: O=IBOY OOl

No.4 r.
HoBokynbbiLLEBCKa,
CN="OwupekTop,
Bopucosa O.B.", E=
pu_sch4 nkb@
63edu.ru
PacnosnoxeHue:
00c08638bb6b793d02
Hata: 2026.08.28
16:48:42+04'00'



MNOACHUTEJIBHASA 3AIINCKA

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

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

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

N3yuenne xumuu:

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

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

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



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

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

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

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

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

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

— YUYEHHUSA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBlIeHUNl 00 JJIEKTPOJIMTUYECKOW AMCCOIMAllMM BEUIECTB B
pacTBoOpax.

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

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

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



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

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

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

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

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

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

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

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

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



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

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

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

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

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

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

Xumuueckuit IKCnepumenm:

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

BaxHellline npeacTaBUTE I HEOPraHMYECKUX BelecTB

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



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

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

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

MounspHblii 006EM Ta30B. PacdéThl M0 XUMUYECKUM YPaBHEHUSIM.

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

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

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

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

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

['eHeTnyeCcKas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

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



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

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

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

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

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

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

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

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

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

Xumuueckuit IKcnepumenm:

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

Mesicnpeomemmuoie cea3u



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

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

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

buonorus: dorocunres, apixanue, buocdepa.

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

9 KJIACC

BemecTBo U XMMHYECKAsl peaKUMs

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

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

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

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

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

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



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

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

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

Xumuueckuit IKcnepumenm:

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

HemeTaJyibl 4 MX COeIMHEHHUS

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

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



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

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

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

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

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



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

Xumuueckuii IKCnepumenm:

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

MeTaJiibl 1 MX COeTMHEHUS

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

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



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

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

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

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

Xumuueckuii IKcnepumenm:

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

XuMus M OKpYKAOLIAA cpeaa

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

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

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmnuie ceasu



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

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

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

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

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



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

JIMYHOCTHBIE PE3YJIBTATBI

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

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

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

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

2) rpaskaaHCKOr0 BOCIIUTAHUS:

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

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

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

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



JUTEPATYPOU, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

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

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

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

5) TPyA0BOr0 BOCIIMTAHUSA:

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

6) 3K0J10rH4eCKOro BOCIUTAHUS:

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

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

METAIIPEIMETHBIE PE3YJIbTATBI

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



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

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

Bba3oBble JJoruueckue J1elicTBUA:

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

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

Ba3oBble uccienoBarejbcKne JeCTBUS:

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

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

Pabora c undopmanueii:

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



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

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

KoMMyHnKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe 1eliCTBUS:

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

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

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

PeryjsiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBUS:

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

INMPEAMETHBIE PE3YJIBTATbDI

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



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).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne Hanmenosanue KommuectBo OCHOBHBIE BUJBI JIEATEILHOCTH
n/n pa3ziesioB U TEM 4acoB Conepxanue 00yueHus oOyyJaroumxcs

y4eOHOro mpemMeTa

Ileps

OHAYAJBbHbIC XUHMHYCCKHUE ITIOHATUSA

1.1

XHUMUS — BaKHas 5
001aCTh
€CTECTBO3HAHUSA
Y IIPaKTUYECKON
JIeSITeIIbHOCTH
yeJIoBeKa

IIpeamer xumuu. Posib XuMuu B KU3HU
YyeJIoBeKa. XUMUS B CUCTEME HayK.

Tena u BemrectBa. PU3NUYecKUe CBOMCTBA
BEIIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsaTre 0 MeTOIaX TTO3HAHUS
B XUMUH. YHCTbIC BEIIECTBA U CMECH.
CriocoOnI pa3eneHus CMeCei.
Xumuueckuui Ikcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUUYECKOU MOCYI0M,

C TpaBWJIaMH PabOTHI B JTaA0OpATOPUHU

U TIpueMaMu oOpalieHust ¢
71a00paTOpHBIM 000PYAOBAHUEM.
dusnyecKue CBOMCTBa 00pa3oB
HEOPraHUYECKUX BEIIECTB — METAJIOB

1 HEMETAJIJIOB.

CriocoOnI pazzeseHus: cMecen
(¢punbTpoBaHUE, BEITAPUBAHKE,
OUCTWILISALMSA, XpoMaTorpadus).

PackpeiBaTh CMBICT H3yUaeMbIX TTOHSATHH.
PackpeiBaTh posib XUMHUH B TIPUPO/IE

Y J)KM3HU YEJIOBEKa, €€ CBSI3b C APYTUMU
HayKaMH.

Pa3znuuaTh 4uCThHIE BELIECTBA U CMECH;
OJTHOPOJHBIE ¥ HEOTHOPOIHBIE CMECH.
Paznuyath husnyeckue 1 XUMHUYECKUE
SIBJICHUSIL.

CrneroBaTh aJirOPUTMaM HCITOIH30BaHUS
AKCTICPUMEHTAIBLHBIX METO/IOB —
HAOTIOJICHUS ¥ DKCIIEPUMEHTA.
Habmaroqate 1 onmceIBaTh 00BEKTHI

MIPY TIPOBEJICHUU JEMOHCTPAIIAN

1 1a00PaTOPHBIX OTBITOB MO U3YUEHUIO
(M3UIECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3/iesICHUs] CMECeH BEIEeCTR.
[IpoBOAUTE XUMUYECKUMN IKCIIEPUMEHT
TIpH pa3jiesieHnn cMecel (Ha mpuMepe
OUYMCTKH IOBAPEHHOM COJIM) B XOJI€
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JlabopamopHvie onvimol:

N3yuenue u onucanue pU3anyeckux
CBOICTB 00pa31oB

HEOPraHUYECKUX BEILECTB.

N3ydenne criocoO0B pa3IesieHus] CMeceit
(C TOMOIIIbI0 MarHUTA).
Ipaxmuueckue pabomeoi:

Ne 1. IIpaBuna paGoTsl B m1abopaTopuu
Y IpPHEMbI 00OpalIEeHus C
71a00paTOPHBIM 000PYTOBaHUEM.

No 2. Paznenenue cmeceii (Ha nmpumepe
OYHCTKHU MTOBAPEHHOU COJIN)

npakTuyecko padoTsl Ne 2.

CrnenoBaTh npaBuiiaM MOJIb30BaAHUS
XMUMHMUYECKOH MOCy 101 U 1a00paTOpHBIM
00opy/10BaHUEM, a TAaK)KE IPaBUIaM
oOpallleHus: C XUMUYECKUMH BEILleCTBaMU
B COOTBETCTBUH C MHCTPYKLIHUEH

IIPY BBIOJIHEHUH IPAKTUYECKOM

paboThr Ne 1.

BricTpanBaTh pa3BepHyThIE TMCEMEHHbBIE
U YCTHBIE OTBETHI C OIIOPOH

Ha uH(pOpMaIHIO U3 yueOHUKA

Y CIIPABOYHBIX MATE€pPUAJIOB, TPAMOTHO
VICIIOJIb30BATh U3YyUYECHHBIN ITOHATUNHBIN
anmnapar Kypca XUMHUH

1.2.

BemecTBa
1 XUMHUYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE
aneMeHTbl. CUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U CIIOXKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
yYEHUE.

Xumnueckas hopmyia. BanentHocTh
aTOMOB XMMUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCHUTENBHASI aTOMHAsI Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAsE Macca.
MaccoBast 10J11 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHHH.

OnpenensaTs MPU3HAKU XUMHYCCKUX
peakinii, yCIOBUS UX TPOTEKAHUSI.
OOBSACHITH CYIIHOCTh (PU3MUECKUX

U XUMHUYECKHX SBJICHUN C TOUKHU 3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHUSI.
KnaccudummpoBats xumudeckue
peakiuu (1o YKUCIly U COCTaBy
pearupyromnmx 1 o0pa3yrommxcs
BEIIIECTB).

CocTaBnsaTh (hopmyJibl OMHAPHBIX
BEIIECTB 10 BAJIGHTHOCTHU U OIPENEIATh
BaJICHTHOCTH 110 (hOpMyJiaM BEILECTB.
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KomnuecTBo BeniectBa. Monbs. MonspHas
Macca. B3anMocBsI3b KOJIM4YeCTBa, MaCChI
Y YUCJia CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuetsl o hopmysiaMm XUMHUYECKHUX
COCIUHCHU.

du3nYeCKre U XUMUYCCKUE SIBJICHUS.
XUMHUYECKasi PEaKLUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHUSI MaCChl BEIIECTB.
XUMHUYECKHUE YPABHECHHUS.
Knaccudukanus XuMHUYeCKUX peakiinil
(coenuHeHUs1, pa3noKeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

dusnyeckrue CBOMCTBa 00pa3IloB
HEOPraHUYECKHUX BEUIECTB — METAJIJIOB

1 HEMETAJLJIOB.

OO6pa31pl BEmecTB KOJUISCTBOM 1 MOJIb.
duznueckue SIBIICHUSI (maBiIeHUE
BOCKa, TassHUE JIbJa, pACTUPAHUE caxapa
B CTYIKE, KATICHUE U KOHJACHC AU
BOJIBI).

Xumudeckue siBJieHusl (TOpeHue CBEUH,
MPOKAIMBAHUE MEIHON TPOBOJIOKH,
B3aMMOJICHCTBHE COJIBI MJIM MeJia

C COJISHOM KHUCJIOTOM).

HaOmroienre npu3HakoB MPOTEKaHUS

PaccraBnars ko3 pUIIMEHTHI

B YPaBHCHUSIX XUMHUUYECKHX PCAKIIHH.
Habmarogate 1 onuchiBaTh 0OBEKTHI

U MPOBEJCHUU JIEMOHCTpaIUit

1 JIa0OPaTOPHBIX OIBITOB.

[IpoBoauTh BEIYUCIECHHUS IO (hOpMyIIaM
XUMHUYECKUX COCTUHEHUN U YPaBHEHUSIM
XUMHUYECKUX PEAKIUU.

[IpuMeHSTh €CTeCTBEHHO- HAYUHBIC
METO/IbI TTO3HAHUS (B TOM YHCIIE
HaOJII0/IeHNE, MOJICIMPOBAHNE,
AKCIIEPUMEHT U OCHOBHBIC OTICPAITHH
MBICITUTEILHON IEATETLHOCTH
(cpaBHEHHUE, KJIacCU(PUKALIHS)
BricTpanBaTh pa3BepHyThie TMCbMEHHbBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha MHGOPMAIINIO U3 YUeOHUKA

U CIPaBOYHBIX MaTE€PHAJIOB, TPAMOTHO
WCIMOJIb30BaTh U3YYEHHBIA MOHATUNHBIN
ammapar Kypca XuMuHu
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XUMUYECKUX PEAKIUN (pa3ioxKeHne
caxapa, B3aMMO/JICHCTBUE CEPHOU
KHCIIOTBI C XJIOPUIOM Oapusl,
MOJIyYeHHE U Pa3NIOKEHHE TUIPOKCHUIA
meu (1) mpu narpeBanum,
B3aUMOJCHUCTBUE

kKenesa ¢ pactBopoM conu meau (11).
OnbIThI, WIITIOCTPUPYIOIIHNE 3aKOH
COXpaHEHUSI MacChI.

JlabopamopHwvie onvimol:

Co3nanue Mozenei MOJIeKy I
(IapocTep;KHEBBIX).

Onucanue GU3NIECKUX CBOMCTB
00pa3110B HEOPTraHNYECKUX BEUIECTB —
METaJJIOB U HEMETAJIOB.

Habmonenne ¢puzndeckux (miaBiaeHue
BOCKa, TasHUE JIbJa) U XUMUYECKUX
(ropeHue cBeud, MPOKaITMBaAaHUE METHOU
MIPOBOJIOKH) SIBJICHUI.

HabGironenue u onvcanye mpu3HaKoOB
MPOTEKAHUS XUMUYECKUX PEaKIuit
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJICKYJISIPHOM MacChI
BEILIECTB, MOJIIPHON MacChl, MacChl
BEI[ECTB, MACChl U KOJIMYECTBA BEIIECTBA;
MacCOBOM 1011 XUMHUYECKOTO 3JIEMEHTA
1o GpopMyJie COeIMHEHUS;

25



10 YPaBHEHUSAM XUMHUYECKUX PEAKIUN:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
peareHTOB WU IIPOAYKTOB PEAKLIUU

Uroro no pazaeny 20

BaxHeuumne npeacraBuTe/Id HEOPraHu4

C€CKHUX BeleCTB

2.1 | Bo3nyx. Kucnopon. 6
ITonsiTue

00 oxcumax

Boznyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopos — anemMeHT u npocToe
BeniecTBO. Haxoxenue

KHCIIopoza

B MIPUPOJIE, PU3NUECKUE U XUMUIECKUE
cBoiicTBa (peakiuu ropeHusi). OKCUJIBI.
[Tpumenenue kucmopoaa. CriocoOs
MOJTy9SHHS KUCTIOPOa B JIA0OpaTOPHH
¥ IPOMBITIITIEHHOCTH. KpyroBopoT
Kuciaopoja B mpupoae. O30H —
aJUIOTpOoMHasi MOAUMUKALIUS KACIOPO/Ia.
TennoBoit 3G HEeKT XMMHUYECKON peakiuu,
TEPMOXUMHUYECKHUE YPABHEHUS, IK30-

U HJ0TEpMHUYECKUE peakuu. Tormmumso:
yToJb U METaH. 3arps3HeHue BO3/1yXa,
yCHUJIEHHE TTapHUKOBOTO A deKTa,
pa3pylieHrue 030HOBOIO CIIOS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OmnpesieieHue coiepKaHms
KHCIJIOpOJa B BO3yXe

[Tonyuenue, coOupanue, paclio3HaBaHKE

Hcnonp30BaTh XUMHUYECKYIO CUMBOIIUKY
JUIsL cocTaBlieHus: (hOpMyJT BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUIN XUMHUYECKHUX
peakImii ¢ y9acTHEM KUCIOPOa.
XapakTepu3oBaTh (OMUCHIBATH)
COCTaB BO3/yXa, GU3HUECKHUE U
XHUMHYECKHE CBOMCTBA KHCIOPOAA,
CIIOCOOBI €T0 MOJTYYEHUs,
MPUMEHEHUE U 3HAaUCHUE B IPUPOJIC U
KU3HU YEJIOBEKa.

CpaBHUBATH peaKIIMH TOPEHHUS

¥ MEJIJICHHOTO OKHCIICHUSI.
OOBsICHATH CYIIHOCTb
AKOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX
C 3arpsi3HEHUEM BO3]IyXa.

CrnenoBaTh npaBuiiaMm 0€30M1acCHOMN
paboThI B J1abopaTopuu

IPU UCIIOJIb30BAHUU XUMUYECKOM
nocyzbl ¥ 000pyIOBaHUS, a TAaKXKe
npaBuiiaM o0palleHus ¢ TOPIOYNMU
BEIIECTBAMHU.

[ImannpoBaTh U OCYIIECTBISTH
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Y U3y4YE€HUE CBOKMCTB KHUCIOPOJA.
HaoOmronenne B3auMoeCTBHS BEILIECTB
C KMCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS M TTPEKpAIICHUS
ropeHus (moxapa).

JlabopamopHhuiii onvim:
O3HakomiieHHEe ¢ 00pa3amMu OKCHIOB
M OMMCAaHHUE UX CBOMCTB.
Ilpakmuuecxas paboma:

Ne 3. [lonyyenue u cobupanue
KHUCJIOPO/Ia, U3YYEHUE €TO CBOMCTB.
Buviuucnenus:

MOJIEKYJISIPHON MAcCChl KUCJIOPOJa U
030Ha Ha OCHOBAHUM aTOMHOM

MacChbl XUMHUYECKOTO DJIEMEHTA;
KOJIMYECTBAa, MACChI BEIIESCTBA

110 YPaBHEHUAM XUMHUUYECKUX PEAKIIUM

Ha MPAKTUKE XUMUYECKUE
AKCTIIEPUMEHTHI, IPOBOIUTH HAOJIIOACHUS,
JenaTh BBIBOJBI MO pe3yJIbTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
71a60pPaTOPHBIX ONBITOB U MPAKTUYECKON
paboTHI.

Brruncnarh KonM4ecTBO BEILIECTBA,
o0BeM rasza mo GpopmMynam.

VYyacTBOBaTh B COBMECTHOM paboTe

B rpymre.

BricTpanBaTh pa3BepHyThI€ MMCbMEHHbBIC
U YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMALIHIO U3 yUeOHUKA

U CIIPAaBOYHBIX MAaTEPHUAIIOB, FPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN ITOHATUNHBIN
amnmapar Kypca XuMuu

2.2

Bonopoa. [lonstue
0 KUCJIOTaX U COJISAX

Bonopon — anemeHT u npoctoe
BemecTBo. Haxoxnenue Bogopoaa

B TIpUPOIE, PUBNUECKUE U XUMUICCKUE
CBOICTBA, IPUMEHEHHE, CITIOCOObI
nosyuyeHust. Kucnorsl u conm.
MounspHblii 00beM ra3oB. Pacuetsl

0 XUMUYECKUM YPaBHEHUSM.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

[Tonyyenue, cobnpanue

PackpsIBaTh CMBICT N3y4aeMbIX IOHATHM
Y IPUMEHSIThH 3TU NOHSATHUS MPU ONUCAHUU
CBOMCTB BELIECTB U UX MPEBPAILCHUN.
XapakTepu3oBaTh (OMUCHIBATH)
(u3nuecKre 1 XUMUYECKHE CBOMCTBA
BOJIOPO/1a, CIOCOOBI €r0 MOJYyUYEHHUs,
NpUMEHEHUE.

Colupath npubop IS OTYUSHUSI
BOAOPO/IA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
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Y pacro3HaBaHUE BOJIOPO/IA.
B3aumoeiicTBue Bo10po/ia ¢ OKCHIOM
menu (II).

JlabopamopHuwiti onvim:
B3aumopencTBre KACIOT ¢ METAJUIaMH.
Ilpakmuueckas paboma:

Ne 4. Tlomy4yenue u cobupanre Bo10poa,
W3YUYEHHE €TO CBOWCTB.

Buviuucnenus:

o0beMa, KOJIMUECTBA BEIIECTBA ra3a

0 €r0 U3BECTHOMY KOJIMYECTBY
BEILECTBA WIH 00BbEMY;

00BEMOB T'a30B 10 YPaBHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUN
ra3oB

I COCTaBIIEHUST POPMYJIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUH XUMHUYECKHX
peaxiuii ¢ yaacTueM BOJ0PO/a.
BBIMHCTSATE MOJISIPHYIO MAcCy BEIIECTB;
KOJINYECTBO BEIECTBA, 00bEM Iasa,
Maccy BellecTBa.

[IpoBoUTE pacyeTsl IO YpaBHEHUSIM
XUMHUYECKUX PEaKIINii: KOJIMIECTBa,
00BbeMa, MacChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, MAaCCE PEareHTOB
WJIH TIPOYKTOB PEaKIUH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

UCTIOJIh30BAaHUN XUMUIECKON TTOCYAbI

1 000pyIOBaHMSI, a TAKXKE MpaBUIaM
oOpaIlieHus C TOPIOYNMH BEIIECTBAMH

B OBITY.

[InanupoBaTh U OCYIIECTBISATH

Ha TPAKTUKE XUMUYIECKUE
AKCIIEPUMEHTHI, MPOBOANTH HAOIIOICHNUS,
JIeNIaTh BBIBOJIBI MO PE3yJIbTaTaM
AKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIIE
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Bopna. PactBopsl.
IHousarue
00 OCHOBAHUAX

dusznueckue cBoiicTBa BoAbl. Boga kak
pacTBOpUTENb. XUMUYECKHE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICT U3y4aeMbIX OHATHM
Y IPUMEHSTH 3TU MOHATHS IPU ONTMCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLCHUN.
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OcHoBaHwusl.

PactBops1. Ponb pacTBOpOB B ipupoe
U B )KW3HU YenoBeka. Kpyrosopor
BOJIbI B IPUPO/JIE. 3arps3HEHHE
MPUPOJIHBIX

BoJ. OXpaHa ¥ OYMCTKA IPUPOIHBIX BOJ.
HacplilieHHbIe 1 HEHACBILICHHBIE
pacTtBOpbL. PacTBOpHUMOCTH BEIECTB

B BoJie. MaccoBas 107151 BEIIECTBa

B pacTBOPE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BEIECTB C pa3InyHON
PacTBOPUMOCTBHIO.

B3anmopeiicTBrEe BOJIbI C METAJUIAMU
(HaTpHWEeM U KaJIbITUEM ).
HccnenoBanne pacTBOPOB KUCIOT

Y LIEJI0YEN C MOMOIIBI0 HHAUKATOPOB.
JlabopamopHule onvimul
UccnenoBanne ocobeHHOCTEN
PacTBOPEHUS BELIECTB C PA3IUYHON
PacTBOPUMOCTBHIO.

[TpuroroBneHue pacTBOpoOB

C OIPEAEIEHHOW MacCOBOM J0JIEH
PacTBOPEHHOIO BEILIECTBA.
IIpakxmuueckas paboma

No 5. [IpuroroBiieHre pacTBOPOB

C OIPEIECIIEHHON MacCOBOM JIOJIEH

XapakTepu3oBaTh (PU3NUECKHUE

Y XUMUYECKHE CBOWCTBA BOJIBI, €€ POJIb
KaK pacTBOPUTEIS B MPUPOIHBIX
npoIeccax.

CocTaBnsiTh ypaBHEHUS! XUMHUYECKUX
peaKIuii C y4aCTHEM BOJIBI.

OOBACHATDH CYIIHOCTb SKOJIOTMYECKUX
po0JIeM, CBS3aHHBIX C 3arPSI3HEHUEM
MPUPOIHBIX BOJ, CIIOCOOBI OYNCTKH BO/IBI
OT IIpUMeECEeH, MEPHI 10 OXpaHe BOJ

OT 3arpsi3HEHUSL.

[TmarnpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUICCKUC
AKCIIEPUMEHTHI, POBOIUTH HAOTIOACHHUS,
JIeNIaTh BBIBOJIBI M0 pe3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBECHUHU
71a60pPaTOPHBIX ONBITOB U MPAKTUYECKON
paboTHI.

CrnenoBaTh mpaBuiiaM 0€30MaCHOMN
paboTHI B JTa0OpaTOPUH TPU
MCIIOJIb30BaHUU XUMHUYECKOM MOCY b

1 000pyIOBaHUS.

[TpoBOIUTH BEIYUCIICHUS C IPUMEHEHUEM
MOHATHUS «MaccoBasi 10J1s BEUIECTBA

B PacTBOPE».

BricTpanBaTh pa3BepHyThIC TMCEMCHHBIC
U YCTHBIE OTBETHI C OTIOPOM
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PaCTBOPEHHOTO BEIIIECTBA.
Buviyucnenus:

C MCIOJb30BAaHUEM MOHSITHS «MaccoBas
JIOJIs1 BEIIECTBA B PACTBOPE»

Ha MHGOPMALIMIO U3 yUeOHUKA

Y CIIPABOYHBIX MaTE€pPUAJIOB, TPAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN MOHATUHNHBIN
arnmapar Kypca XUMuu
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OCHOBHBIE KJIACCHI
HEOPraHUMYCCKHUX
COEeTUHEHUN

11

Krnaccudukaiuys HeopraHndeckux
coequaeHui. Oxcuael. Knaccudukamms
OKCHUJIOB: cojieo0pa3ytoiue (OCHOBHEIE,
KHCIIOTHBIE, aM()OTEPHBIE)

U HecoseoOpasyroniue.

Howmenknarypa okcunos. @usnyeckue
U XUMHUYECKHUE CBOMCTBA OKCHUIIOB.
[Tosryuenue OkCHUIOB.

OcHoBanus. Knaccudukaiys OCHOBaHUI:

IIEJIOYHA U HEPACTBOPUMBIE OCHOBAHHSI.
Howmenkiarypa ocHoBaHui. @usnueckue
Y XMMUYECKUE CBOMCTBA OCHOBAHUM.
[Tosrydyenne oCHOBaHUM.

Kucnoter. Knaccudukarus Kucior.
Homenknatypa kucnor. dusnyeckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
akTuBHOCTH MeTajuioB H.H.

bekerona. [lomyyeHue KUCIOT.

Comu. HomeHnkinarypa couneil.
DOU3NYECKUE U XUMUYECKHUE CBOKWCTBA
coneu. [Tonydyenue comnen.

['eneTnueckas cBsA3b MEXKY Kilaccamu
HEOPraHUYECKUX COCIMHEHUM.

Knaccudumnmposats nzyuaemoie
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CoctaBnsaTh (HOpPMYJITBI OKCHIOB, KHCIIOT,
OCHOBaHHUI, COJIEH M HA3bIBATh UX

10 MEXKIYHApOJIHON HOMEHKJIATYpE.
[Iporuo3upoBath CBOMCTBA BELIECTB

HA OCHOBE OOIIMX XUMHUUYECKUX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYIII BEILIECTB,

K KOTOPBIM OHU OTHOCATCS.

CocTaBisTh MONEKYISIPHBIE YPABHEHUS
pPEaKLINM, WUTKOCTPUPYIOLIUX
XUMHUYECKHE CBONCTBA U CIIOCOOBI
MOJyYEHUsI BEIIECTB U3YYEHHBIX
KJIACCOB/TPYIIII, a TAK¥Ke
MOATBEPKIAIOIINX T€HETHYECKYIO
B3aMMOCBSI3b MEX/y HUMM.
[Tpon3BOIUTH BEIYUCIIECHUS

[0 YPAaBHEHUSAM XUMHUYECKUX PEAKIIHMN.
[LnanupoBath U OCYIIECTBIISITh

Ha MPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHNUS,
JenaTh BBIBOJIBI IO pe3yJIbTaTam
JKCIIEPUMEHTA MPU NPOBEACHUU
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Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OO0pa3ipl HEOPraHUYECKUX BEIECTB
Pa3JINYHBIX KJIACCOB.

OnBITHI, WLTIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimul

OnpeneneHue pacTBOPOB KHCIIOT

Y LIEJT0YEN C MOMOIIBI0 HHAUKATOPOB.
N3ydeHnne B3auMOAECHCTBHS KHCIIOT

C METaJUlaMH, PeaKMi HEUTPAIN3ALIAH.
B3aumopencreue pactBopa CepHOU
KUCJIOTHI ¢ okcusioM menu (II).
[TonyueHne HEPACTBOPUMBIX OCHOBAHUM.
BriTecHEHUE OAHOTO MeTasuIa IPYTrUM
U3 pacTBOPA COJIH.

Ilpakmuueckas paboma

No 6. Pemienue skcriepuMeHTAIbHBIX

3aa4 1o TeMme «BaxHeumme
KJIACCBI HEOPraHUYECKHUX
COCIUHEHUI.

Buiuucnenus:

M0 YpaBHEHUSIM XUMUYECKOU peaKInu:
KOJIMYECTBA BEIIECTBA, 00bEMa, MACChI
110 U3BECTHOMY KOJINUECTBY BEIIECTBA,
00beMy, Macce peareHTOB

WJIU TIPOJIYKTOB PEaKITuu

71a060paTOPHBIX OMBITOB M MPAKTUIECKHIX
pabor.

CnenoBath npaBuiam 0e301acHON
paboThI B 1abopaTopuu

[PU UCIIOJIb30BAaHUU XUMUYECKOM
MOCYJIbI U 000PYIOBaHMUS.

BricTpauBath pa3BepHyThle TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHPOPMAIUIO U3 yueOHUKA

Y CTIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA MIOHATUNHBIN
amnmapat Kypca XUMUU

Hroro no pazneny:
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Ilepuoguyeckmuii 3akoH u [lepuoguyeckasi cucrema xumudeckux ieMmeHToB /. U. MenneneeBa. CTpoeHue aToMoOB.
Xumnueckasi cBsizb. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeAKIMU

3.1

ITepuoanueckuit
3aKOH

u [lepuonnyeckas
cucTeMa
XAMHUYECKUX
3JIEMEHTOB

. 1. Menpeneena.

Ctpoenue aroma

7

ITepBbie ITOMBITKA
KJ1accuduKanuu XUMHAYECKHAX
aneMeHToB. [loHsatne o rpymmax
CXOJIHBIX 3JIEMEHTOB

(11eTIOYHBIE U 1IETIOYHO3EMEIIbHbIE
METaJUJIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpbIle 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U THAPOKCHU/IBI.
Ileprnonnueckuit 3akoH. [lepuoanueckas
CUCTEMA XUMHUYECKUX AJIEMEHTOB

1. Menneneesa. KoporkonepnoaHas
U JUIMHHOTIEPUOAHAS (hOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
anemeHToB /[.J1. MeHaemneena.

ITepuonsl u rpynmbl. PU3NYECKUN
CMBICI

MOPSIAKOBOrO HOMEPA, HOMEPOB MEPUOJIA
Y TPYIIIIBI AJIEMEHTA.

Crpoenue aroMoB. CocTaB aTOMHBIX
snaep. M3otornbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYE€K aTOMOB TEPBBIX
20 XMMHYECKHUX IJIEMEHTOB
[Tepronnueckoil CUCTEMBI

J.N. MenneneeBa. XapakTepucTruka
XUMHYECKOTO JIEMEHTA

I10 ero noJiokeHuto B Ilepuonnueckoi
cucreme /.. Menneneena.

PackpbiBaTh CMBICH IEPUOAUYECKOTO
3aKOHa.

OnuceiBaTh CTPOCHUE TaOIUIIBI
«llepnonnueckas cucteMma XUMUYECKUX
anemeHToB [[.1. MenpaeneeBay.
MogenupoBaTh CTPOCHHUE aTOMa,
SHEPreTUYECKUX YPOBHEH U MOTYPOBHEMN
IIPY [TIOMOILIA PUCYHKOB, 3JIEKTPOHHBIX
KOH(HUTypaIuii 1 3JIEKTPOHHO-
rpaduyeckux popmy.

[TosicHATh (pu3MUeCKnidl CMBICTT
MOPSAJIKOBOIO HOMEpPA, HOMEPOB MEPUOIa
Y TPYMIIBI DJIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE FIIEMEHTHI
IIEPBBIX TPEX MEPUOI0B, KAJINN, KaJIbLIUN
Y UX COCITMHEHUS 10 TOJIOKEHUIO

B [lepuoanueckon cucreme

JI.1. Menneneena.

OOBsICHATH 001ITE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB XUMHUYECKUX
AJIEMEHTOB (M3MEHEHHE PaJInyCOB
aTOMOB, JIEKTPOOTPULIATEIIbHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B Mpejenax MajbIX NIEPUOAOB U IIaBHBIX
MOJArPYMI C YYETOM CTPOCHUS UX
aTOMOB;
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| 3aKOHOMEPHOCTH M3MEHEHHUS Pajyca
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aTOMOB XMMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX
CBOMCTB MO IpyMnraM 1 Nepuoaam.
3nauenue [lepuoguyeckoro 3akoHa

u [leproinyeckor CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JJIs1 PA3BUTHUS HAYKH U
npaktuku. .M. MenaeneeB — yuyeHbIn
U TPAXKJIAHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopenicTBrue ruipOKCUIa HUHKA

C pacTBOpAMU KHUCJIOT U LIEI0YECH.
MoaenvpoBaHue CTPOCHUSI MOJIEKYJT
[IpY MOMOIIM PUCYHKOB, MOJIETIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POpMYIL.
Tabnuua «Ilepuoguyeckas cucrema
XUMUYECKUX JIEMEHTOB

J.1. MenaeneeBay.

JlabopamopHule onvimul
O3HakomIIeHHE ¢ 00pa3IiaMu METAILIOB
Y HEMETAJIJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIK TPyIIIIE.

BricTpanBath pa3BepHyThIe TUCHMEHHBIC
¥ YCTHBIC OTBETHI C OIIOPOMA

Ha MHGOPMAIIHIO U3 YUeOHUKA U IPYTUX
UCTOYHHUKOB, B TOM 4mciie MHTepHeTa

3.2

XHUMHUYECKasI CBA3b.
OxucauTenprHO-
BOCCTAaHOBHUTEIbHBIE
peakiuu

XuMmudeckast cBs13b. KoBajieHTHAs
(moJsisipHast ¥ HEMOJISIPHASI) CBS3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX
aneMeHTOB. MonHas cBsa3b. CTerneHb
okuciaeHus. OKUCINTEIbHO-
BOCCTaHOBUTEIbHBIEC peakiuu. [Iporeccsl

PackpbIBaTh CMBICT N3y4aeMbIX HOHSITUH.
OnpenensaTe BUI XUMAYECKON CBS3U

B COCIMHEHHH.

MoaenupoBaTh CTPOEHHE MOJIEKYJT

IIpY IIOMOILA PUCYHKOB, MOJEIIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX

dbopmyi.
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OKHCJICHUSI 1 BOCCTAHOBJICHUS.
OKuCIUTENIN U BOCCTAHOBUTEIH.
XHUMUYECKHUIN IKCIIEPUMEHT: U3YUCHHE
00pa31I0B BEIIECTB METAJIIIOB

Y HEMETAJJIOB, B3aUMOJICHCTBUE
TUAPOKCHUA IIUHKA C PACTBOPAMU KHUCIIOT
U 1IEJI0YEH, TPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NIOKEHUS, COCTUHEHHUS).
Xumuueckuui IKcnepumenm:
Jlemoncmpayuu:

OMBITHI, WITIOCTPUPYIOLINE

MIPUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTEIbHBIX PEAKIIUI

(ropenue, peakuuu

Pa3NIOKEeHUsI, COSTMHEHNS )

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISl COCTaBJIeHUs (pOpMYJT BEIIECTB,
AJICKTPOHHOTO OajaHca peakiiuil.
OnpenensTe CTENEHb OKUCICHUSI aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiam
U COCTaBIIATH (POPMYIIbI OMHAPHBIX
COCJIMHEHMH 110 CTEIICHU OKHUCICHUS
aTOMOB XMMHUYECKHUX DJICMEHTOB.
OrnpenensiTe OKUCIUTEIb U
BOCCTaHOBUTENL. PaccTaBisaTh
KO9(PUIIMEHTHI B CXeMaX MPOCThIX
OKHCJINTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKii METOIOM DJIEKTPOHHOTO
OajaHca.

HaOmronaTh XMMHYECKHE ONBITHI

10 TJIaHy, aHAJIM3UPOBATh U

JIeNIaTh BBIBOJIBI.

Ucnons3oBate UKT mias co3manus
MOJICJIEN, MOATOTOBKY MPE3CHTALINH,
JIOKJIAJIOB 10 TEME.

BricTpanBaTh pa3BepHyThI€ MMChbMEHHbBIC
U YCTHBIE OTBETHI C OIIOPOH

Ha MH(OpMAIUIO U3 YUYEOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM uuciie IHTepHeTra

Hrtoro no pazneny 15
Pe3epBHOE Bpemst 3
OBIIEE Y1 CJIO HACOB 68
ITO ITPOT'PAMME
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9 KIIACC

No
/11

HaumenoBanue
pa3zesioB U TEM
y4eOHOTO TIpeMeTa

KomuuecTBO
4acoB

Copnepxxanue oOyueHus

OCHOBHBIE BUJIBI ICATEIHHOCTH
00y4aromuxcs

BemecTBO M XMMHYECKHE pPe€aKIumn

1.1

[ToBTOpEHue

U yriryOJieHue
3HAHUH OCHOBHBIX
pasaenoB Kypca

8 Kiacca

5

[Tepunonnueckuit 3akoH. [lepuonnueckas
CHUCTEMA XUMHUYECKUX IJIEMEHTOB

JI.. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMUYECKHUX DJIEMEHTOB TIEPBHIX TPEX
NEPUOJIOB, KaJIusl, KAJIBIUS U UX
COEIMHEHUN B COOTBETCTBUH

C ITOJIOKEHUEM DJIEMEHTOB

B [leprnoanyeckoil cucteme u CTpoeHuEM
UX aTOMOB.

CrpoeHue BeniecTBa: BUAbl XUMUYECKON
cBsi3U. THUIIBI KPUCTATAYECKUX
pPEILIETOK, 3aBUCUMOCTb CBOKCTB
BEILIECTBA OT TUIA KPUCTAIUIMUECKON
pELIEeTKN U BUJA XUMUYECKOU CBSI3HU.
Knaccudukanus u HoMmeHKIaTypa
HEOPraHUYECKUX BEUIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K pPa3JIMYHbIM KJIACCAaM HEOPTaHUYECKHUX
COEJIMHEHUI, TEHETUYECKAs CBS3b
HEOPraHUYECKUX BEUIECTB.

XapaKTemeBaTb XUMHWYCCKHUEC 3JICMCHTDBI
IEPBLIX TPEX NICPUOAOB, KAJIU U KAJIbIIHA

1o uX noJioxkenwuto B [lepuognueckon
cucreme /1. . Menneneesa.
KnaccuduumpoBats 1 Ha3bIBaTh
HEOPIraHUYECKNE BEIIECTBA N3YYEHHBIX
KJIACCOB.

OmnuceiBaTh OOIIME XUMUYECKUE
CBOMCTBA BELIECTB PA3JIMYHbIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
pEaKIIUH.

OnpenensaTe BUJI XUMUYECKOU CBSI3U

Y TUIT KPUCTAIUTNYECKOUN PELIETKH
BEILECTBA.

[IporHo3upoBaTh CBOKMCTBA BELIECTB

B 3aBUCHUMOCTH OT UX CTPOCHHS.
BricTpanBathk pa3BepHyThIE INCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha HGOpPMALIHIO U3 yUeOHUKa

Y CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICIISIMU
KPUCTAJUTMYECKUX PEIIETOK
HEOPraHMYECKUX BEILIECTB — METAILIOB
U HeMeTaJuioB (rpadura u anmasa),
CJIOKHBIX BEILECTB (XJIOpHIA HATPUSA)

VCIIOJIb30BATh U3YyUYEHHBIN ITOHITUNHBIN
arrapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYCCKUX
peaKuumn

Knaccudukarys XuMA9eCcKuX peaKIiuii
10 Pa3IMYHBIM MPU3HAKaM (TI0 YUCITY

U COCTaBY y4aCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TETIOBOMY A (PeKTy,

110 U3MEHEHUIO CTENICHEeW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB,

1o 00paTUMOCTH, 110 YYaCTHIO
KaTajau3aTopa). IK30-

U DHJIOTEPMHUYECKHUE PEAKIIHH,
TEPMOXUMUYECKHUE YPABHCHHUS.
[loHATHE O CKOPOCTH XUMUYECKON
peakuuu. [Tousitue 06 06paTUMBIX

U HEOOPaTUMBIX XUMUYECKUX PEaAKIIMIX.
[ToHsATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusax. [lonstue o karanuse.
[TonsiTHE O XUMHUYECKOM PABHOBECHH.
dakTopbl, BIAUSIONME HA CKOPOCTh
XUMHUYECKOM peakIuu 1 MOJI0KEHUE
XUMHYECKOTO PaBHOBECHSI.
OKHCIUTENbHO-BOCCTAHOBUTETIHHBIE

PackpbiBaTh cMBICH U3y4aeMbIX NOHITUI
Y IPUMEHSTH 3TU NOHSATUS PU ONTUCAHUN
CBOWCTB BELIECTB U UX IIPEBPALLCHUN.
KnaccudunupoBaTs XuMu4ecKue
PEAKLMH IO Pa3JIUYHBIM IPU3HAKAM.

Y cTraHaBIMBaTh 3aBUCUMOCTb CKOPOCTH
XMMHUYECKOU PEAKIMU OT PA3JIMYHbBIX
bakTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUN
B PA3JIMYHBIX YCIOBUSX.

OnpenensiTe OKUCIUTEND

u BocctaHoBuTens B OBP.

CocTaBisiTh JIEKTPOHHBIN OanaHc
peaKkuuu.

[Ipon3BOINUTH BEIYUCIIEHUS

110 XUMHYECKUM YPABHECHUSIM.
VYuyacTBoBaTh B COBMECTHOM paboTe

B Mape WM TPYIIIE.

BricTpauBaTh pa3BepHYThIC MIMCHMEHHBIC
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peaKkIuu, AIEKTPOHHBIN OaTaHC
OKHCJIUTEIIEHO-BOCCTAHOBUTEIILHOM
peakuuu. CocTaBlieHUE ypaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX
peaKIuii C UCOJIb30BAHUEM

MeTOo/a JICKTPOHHOT0 OaaHca.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOW peakiuu OT
BO3JICUCTBUS Pa3IMUHbBIX (haKTOPOB.
OnBIThI, WILTIOCTPUPYIOIIKE

PUMEPBI OKUCIIUTEIILHO-
BOCCTAaHOBUTEIBHBIX PEAKIINIt
(ropeHue, peakiuu

Pa30KEHUsI, COCTMHEHU).
Buiuucnenus:

KOJINYECTBA BEIIECTBA, 00heMa H MacChl
pPEareHTOB WJIX MPOYKTOB IO
YPaBHEHUSIM XUMUYECKUX pEaKIUil

Y YCTHBIE OTBETHI C OIIOPOU

Ha UHGOPMALIHIIO U3

y4eOHHMKA

Y CIIPAaBOYHBIX MaTEPHUAIIOB, TPAMOTHO
VCIIOJIb30BATh U3YyUYEHHBIN MOHSITUWHBIN
anmnapar Kypca XuMuu

1.3

DNEKTpOIUTHYECKAs
JIICCOITHAITHSI.
XUMHUYECKUE
peaxiu

B pacTBOpax

Teopust JIEKTPOIIUTHYECKON
JUCCOLMALNH. DJIEKTPOIUTHI

U HEANEKTPoIUThl. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOIMAIM BEIICCTB

C Pa3IUYHBIMU BUJIAMH XUMUYECKON
cBsa3u. Crenens gucconuanuu. CHIBLHBIC
U c1a0bIe AJIEKTPOIIUTHI.

Peakiinu noHHoro ooMeHa. Y ciIoBUs

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHUH, a TAK)XKE CMBICI TEOPUHU
IIEKTPOJIUTUYECKON AUCCOLUALNH.
OOBSICHATH IPUUMHBI
AIIEKTPOIIPOBOIHOCTH BOJIHBIX PACTBOPOB
BELIECTB, pa3InyaTh CJ1a0ble U CUIIbHBIE
AIIEKTPOJIUTHI.

CocTaBisaTh ypaBHEHUS JUCCOLUALINN
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IPOTEKAHUS peaKuii HOHHOTO OOMEHa,
MOJIHBIC U COKPAIIICHHBIC HOHHBIC
ypaBHeHUs peakiuii. CBONWCTBA KUCIOT,
OCHOBAHMH U COJIEH B CBETE
peACTaBICHUM 00
AIEKTPOITUTUUECKOU JUCCOLIAALINH.
KauecTBeHHbIE peaklMM HAa HWOHBI.
[TonsiTue o rugponuze

COJIEH.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu.

UccnenoBanue 3J1eKTPONPOBOTHOCTH
pacTBOPOB BEIIECTB, IIpoiiecca
JUCCOITMAIINY KUCIIOT, IIeJI0Uei

U coJielt (BO3MOXKHO MCITOJIb30BAaHUE
BUJICOMATEPHAIIOB).

OnbIThI, WUTIOCTPUPYIOIIUME TPU3HAKU
POTEKaHUs peakIuil HOHHOTO OOMEHa
(oOpa3zoBaHMe  ocajka, BBIJCICHUE
ra3a, o0pa30BaHUE BOIbI).
PacnioznaBanme HEOpraHMYECKNUX
BEILIECTB C MOMOIIbIO KAU€CTBEHHBIX
pPEaKLHil HA UOHBI.

JlabopamopHuwiti onvim:

N3ydenne npu3HakoB MPOTEKAHUS
peaKIuyu HOHHOTO 0OMEHa B pacTBOpax
AJIEKTPOIUTOB (C 0Opa30BaHUEM OCAJIKA,

BBIACIICHUCM I'a3a4, O6paBOBaHI/I€M BOI[I)I).

KHUCJIOT, IIEJI0YEH 1 COJICH, MOJTHbIC

U COKpaIllleHHbIE HOHHBIE YPaBHEHUSI
XUMHUYECKUX peaKIMil HOHHOTO 0OMeHa,
KpaTKUE€ MOHHBIE YPABHEHUS MPOCTHIX
peaKUMi TUAPOIIN3A COJIEH.
XapakTepu3oBaTh 00IINE XUMUYECKUE
CBOMCTBA BEUIECTB Pa3IMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJIUTHUECKON
JUCCOLMAIINY; TTOATBEPKAaTh CBOMCTBA
pUMepaMu MOJIEKYJIIPHBIX U HOHHBIX
YPAaBHEHUM XUMUYECKUX PEAKIIUMN.
Petiath sKkcriepuMeHTAIbHBIC 3a7]a41

o TeMe.

[InaHupoBaTh U OCYIIECTBIATh

Ha [TPAKTUKE XUMHYECKHE
HKCIIEPUMEHTHI, POBOJAUTH HAOIIOICHUS,
JieJaTh BBIBOJIBI IO pe3yJibTaTam
AKCHEPUMEHTA MPU MTPOBEICHUN
71a00paTOPHBIX OMBITOB U MIPAKTUIECKUX
paboT.

CrnenoBath npaBuiamM 0€30MaCHOM
paboThI B J1aDOpaTOpHUH

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCy/1bl U 000PYA0BaHUS.

[IpoBOANTE BHIYUCIICHUS 110 XUMUUYECKUM
YpaBHEHUSIM.

VYuyacTBOBaTh B COBMECTHOM paboTe
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Ilpakxmuueckas paboma:

Ne 1. Pemenue skcniepuMeEHTaIbHbBIX
3a/1a4 10 TEME.

Buiuucnenusa:

10 YPAaBHEHUSIM XUMUYECKUX PEAKIMM

B Mape WM TPYIIIE.

BricTpauBaTh pa3BepHyThI€ MIMCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha UHGOpPMAIINIO U3 YUeOHHUKA U IPYTUX
MCTOYHUKOB MH(POPMAIINH, B TOM YHCIIC
HNurepuera

Hroro no pazneny

17

HemeTajabl n X COCAMHCHUSA

2.1 | O6mas
XapaKTEPUCTHKA
XUMHYECKUX
DJIEMEHTOB
VIIA-rpynmnsi.
I"anorensl

OO6m1as xapakTepuCTUKa TaJIOTEHOB.
Oco0EHHOCTH CTPOCHUS AaTOMOB,
XapaKTEPHBIE CTETIEHU OKUCIICHHUS.
Crpoenue u pusznueckue CBOMCTBA
IIPOCTBIX BEILIECTB — raJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJEHCTBHE C METAJIaAMU,
HEMETaJJIaMH, I1eJI0YaMHu ).
Xnopooaopo. CoJisiHast KUCIOTA,
XUMHYECKHE CBOMCTBA,
MOJIy4eHHe, MIPUMEHEHHUE.
JeicTBue xiopa

U XJIOPOBOJIOPO/Ia Ha OPraHU3M
yesioBeka. BaxkHelie XJopuibl U ux
HaXO0XJECHHUE B MIPUPO/IE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbITH, OTpaxaromme Gu3nIecKue

U XUMUYECKHE CBOMCTBA T'AJIOT€HOB U UX
coeIMHEHU (BO3MOKHO MCIOJIb30BAHUE

OOBSCHATH 00IIIME 3aKOHOMEPHOCTHU

B U3MEHECHHUH CBOMCTB HEMETAJIIIOB U MX
COEJIMHEHUM B Mpeesiax MaabixX
NEPHUOJIOB U TJIABHBIX MOATPYII
[Teprnoaruyueckor CUCTEMbI XUMHUYECKUX
AJIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB.

XapakTepu3oBaTh (PU3NIECKUEC

Y XMMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB TAJIOT€HOB (Ha IpUMEpE XJIopa)
U CJIOKHBIX BEIECTB (XJIOPOBOJOPO/IA,
XJIOpUJIa HATPHs), CIIOCOOBI UX
MOJTyYeHUsl, MPUMEHEHNE U 3HAaUCHUE

B MIPUPOJIC U )KU3HU YEIOBEKA.
OnpenensiTe XJIOPUA-UOHBI B pACTBOPE.
[1mannpoBaTh U OCYIIECTBISATh

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI TIO Pe3yJIbTaTaM
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BUJIEOMATEPHUAIIOB).

O3HakoMJieHHE ¢ oOpa3iamMu XJIOPUI0B
(raJoreHuI0B).

JlabopamopHhuwiii onvim:

N3yuenue CBOKWCTB COJITHOW KUCIIOTHI.
[IpoBeneHNE KAYECTBEHHBIX PEAKIINI
Ha XJIOPUJ-UOHBI.

IIpakmuuyeckas paboma

No 2: TTomy4yeHue COJISTHOM KUCIOTBHI,
V3yUYECHUE €€ CBOMCTB.

Buiuucnenus:

10 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEareHTOB JaH B U30bITKE

IKCMIEPUMEHTA TIPU IPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pabor.

CnenoBaTh npaBuiam 0e30MacHON
paboThI B 1ab0OpaTopuu

[IPU UCIIOJIb30BAaHUN XUMHUYECKOM
MOCY/IbI U 000PYTOBAHMSI.

BricTpauBaTh pa3BepHyThie TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha MH(GOpPMALIHIO U3 yueOHUKa

U CIIPABOYHBIX MAaTEPHUAJIOB, TPaMOTHO
WCIIOJIb30BaTh U3YUYEHHBIN TOHATHIHBIN
ammapaT Kypca XuMHUH

2.2

O6mas
XapaKTEPUCTHKA
XUMHUYECKHUX
AJIEMEHTOB
VIA-rpynnsl. Cepa
U €€ COEMHEHUS

OOGm1as xapaKTepUCTUKa AJIEMEHTOB
VIA-rpynnsl. OcobeHHocTr

CTPOEHUS aTOMOB, XapaKTepHbIC
CTENIEHU OKHUCIICHUSI.

Crtpoenue u pu3nyecKre CBOWCTBA
IIPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AmoTporHbie MOAU(PUKAIINNA KUCIOPOa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBomopoi, cTpoeHue, Gu3nIecKue
Y XUMHYECKUE CBOMCTBA.

Oxcuzbl cepbl Kak MpeCTaBUTETN
KHUCIIOTHBIX OKCHJIOB.

CepHas kuciora, puznyeckue

U XUMUYECKHE CBOMCTBA (00IHe Kak

OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOWMCTB 3JIEMEHTOB
VIA-rpynmnsl 1 ©X COEAUHEHUH C YYETOM
CTPOEHHMS UX AaTOMOB.
XapakTepusoBaTh PU3NUECKUE

Y XUMHAYECKUE CBOKMCTBA ITPOCTOrO
BEIIECTBA CEPBI U €€ COCTMHEHU I
(cepoBOOPOJIA, OKCUIOB CEPBI, CEPHOI
KHUCIIOTHI, CyJIb(aToB), CIOCOOBI X
MOJIy4YEHUSI, MPUMEHEHUE U 3HAUCHUE

B MIPUPOJIC U KU3HU YEIOBEKA.
OnpenensiTe HAIUYKUE CYIb(PaT-MOHOB
B PacTBOpE.

OOBSACHATH CYIIHOCTh 3KOJOTHUECKUX
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NPEACTABUTEIA KJacca KUCIOT

u cneruuyeckrue). XuMUYECKUe
peaKIuu, JeKallue B OCHOBE
MPOMBIIIIEHHOTO CITOCO0a MOJIyYeHHs
cepHoil kucnotsl. [Ipumenenue. Conu
CEpHOI KUCIIOThI, KAYECTBEHHAsI PEaKIUs
Ha CyJb(]aT-uoH.

Haxoxnenue cepbl U €€ COeIUHEHUI

B IIpupoe. XUMUYECKOE

3arpsA3HEHNE OKPYKAIOIIEW CpeIbl
COCIMHEHUSIMU

cephbl (KUCIOTHBIC TOXKIH, 3arPsI3HEHUE
BO3J/lyXa U BOJOEMOB), CIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHE ¢ 00pa3IiamMu Cephl U ee
COEIMHEHUSIMH (BO3MOKHO
UCII0JIb30BaHUE BUJIEOMATEPUAIIOB).
Habmonenue nporecca o0yrauBaHus
caxapa nojJ JeiCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU KHUCIIOTHI.
Jlabopamophvie onvimeoi:

N3ydeHnue XMMHUYECKUX CBOMCTB
pa30aBIE€HHOI CEpHOM KUCTOTHI.
[IpoBeaeHne KaueCTBEHHOM peakuu Ha
cysbdar-uoH u HabII0IeHHE MTPU3HAKA
€€ MPOTEeKaHus

npo6IieM, CBSI3aHHBIX C TepepadOTKOM
COCJIMHEHUH CEPBI.

[1mannpoBaTh U OCYIIECTBISATD

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCTIIEPUMEHTA.

CnenoBath mpaBuiiaM 0€30MaCHOM
paboThI B J1aDOpaTOpHUH

IIPU UCTIOJIb30BAaHUU XUMUYECKOM
NOCy/1bl U 000PYyA0BaHUS.

[Tpon3BOANTH BEIYUCICHUS

0 XUMHUYECKUM

YPaBHCHUSIM.

Hcnonb3oBaTh IpH BBHITOJTHEHUH
y4eOHBIX 3a/IaHUM TEKCThI yueOHHUKa,
CIIPaBOYHBIE MAaTEpUAJIbI
(ITepuonuyeckyro cucTeMy XUMHUYECKUX
anemenToB [[. . Menneneea, Tabauiry
pPacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUH

U COJIeH B BOJIE, SIEKTPOXUMUUYECKUHN PSIIT
HaINpPsLDKEHUI METAIIJIOB).

Hcnonp30BaTh NpyY BHIMOIHEHUN
y4eOHBIX 3a/IaHUI U B MPOILECCE
MCCIIEIOBATEIBCKOM 1eATETbHOCTH
HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJICP KAHMS,
CIIPaBOYHbBIE

MaTepuaibl, pecypcsl MHTepHeTa
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O6mmas
XapaKTePUCTHKA
XUMHUYECKHX
AJIEMEHTOB
VA-rpynisl.

Azor, dhochop u ux
COCTMHEHUS

OO61ast xapakTepuCTHKa FJI€MEHTOB
VA-rpynibl. Oco6eHHOCTH

CTPOEHUSI aTOMOB, XapaKTepHbIC
CTETNIEHU OKHCIICHUSI.

A30T, pacnpocTpaHeHHe B IPUPOJIE,
¢u3nyeckue 1 XUMUYECKHE CBONCTBA.
Kpyrosopor a3ora B npupo/e.
AMMHaK, ero (U3NIECKUE U XUMHUECKHE
CBOICTBA, IOJyYEHHUE U TPUMEHEHUE.
Conu amMmmoHUsI, UX (PU3HYECKHE

U XUMHYECKHE CBOICTBA, MPUMEHEHHUE.
KauectBenHas peakiusi Ha HOHbI
AMMOHHMS.

A30THas KUCIIOTA, €€ MOoJy4YeHue,
bu3nyueckre 1 XMMUYECKHE CBOMCTBA
(oOmIve Kak MpeAcTaBUTENs Kiacca
KHCJIOT U CIIeIU(PUIECKHE).
Hcnonbs30BaHHEe HUTPATOB U COJIEN
aMMOHUS B KaU€CTBE MUHEPATbHBIX
yI00peHnii. XUMHYECKOE 3arps3HEHUE
OKPYXaroUIEH Cpelibl COCTUHEHUSIMU
a30Ta (KUCJIOTHBIE T0XKIH, 3arps3HEHUE
BO3/lyXa, TOYBBI U BOJOEMOB).
®docdop, anoTponHbie MOIU(PUKAITTN
docdopa, puzndeckre U XUMHUIECKHE
cBorictBa. Oxcua pocdopa (V)

u dhochopHas Kuciaora, GuU3NIECKHe

OOBsCHATH 00IIIME 3aKOHOMEPHOCTU

B U3MCHCHUH CBOMCTB 3JICMEHTOB

V A-rpyIiibl 1 UX COEIMHEHUH C y4eTOM
CTPOEHUS UX aTOMOB.

XapakTepus3oBaTh PU3NUECKUE

U XUMHYECKHE CBOMCTBA MPOCTHIX
BeIecTB a3oTa u ¢ocdopa u ux
COeIMHECHUM (aMMUaKa, cojieid aMMOHHS,
a30THOM KUCJIOTBI, HUTPATOB, OKCUIA
dbocdopa (V) u dochopHOil KUCIOTHI,
dbocdaroB), cmocoObl UX MOTYUECHHUS,
IPUMEHEHUE U 3HAYCHUE B TIPUPOJIC

Y )KM3HU YEJIOBEKa.

OmnpenensiTe MOHBI aMMOHUSA U (hocat-
WOHBI B PaCTBODE.

OOBSICHATH CYIIIHOCTh
HKOJIOTHYECKUX TMPOOJIEM, CBSI3aHHBIX

C HaXOXJICHUEM COCIMHEHUN a30Ta U
dbocdopa

B OKPYXKaIOILEH cperie.

[TmanmpoBaTh U OCYMIECTBISATH

HA TIPAKTUKE XUMUYECKUC
AKCIIEPUMEHTHI, POBOJIUTH HAOIOICHUS,
JIENaTh BBIBOJIBI 11O PE3yJIbTaTaM
DKCIIEPUMEHTA TIPH MPOBEIACHUU
71a00paTOPHBIX OMBITOB U MIPAKTUICCKOMN
paboTHI.

CnenoBath npaBuiiaM 0e30MacHON
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U XMMUYECKHE CBOMCTBA, MOJy4YCHHE.
Ucnonb3oBanue pocharoB B kKauecTBe
MUHEPAJIbHBIX YI00pEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIEHHE C

(bU3UYECKIMHU CBOMCTBAMU

aszora, pocdopa

1 UX COCTMHEHUM (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPUAIIOB).
O3HakoMJieHHE ¢ 00pa3iiaMu a30THBIX
1 (pochOopHBIX yAOOpEHUH.
[Tonyuenue, coOupanue, pacrio3HaBaHHUE
Y U3YUYEHUE CBOMCTB aMMHaKa.
BzauMoeiicTBre KOHIIEHTPUPOBAHHOU
A30THOM KHUCJIOTHI C MEJIbIO
(BO3MOHO UCIOJIb30BAHUE
BUJICOMATEPHAIIOB).

JlabopamopHvie onvimoi:
IIpoBeneHne KaueCTBEHHBIX peaKIui
Ha MOH aMMOHHUA U (ocdaT-uoH,

Y M3y4YEHHE MPU3HAKOB UX
POTEKaHUSI.

lIpakmuueckas paboma

Ne 3: ITonyyenne ammuaka, n3y4eHue
€ro CBOMCTB.

Boruucnenus:

110 YPAaBHEHUSAM XUMHYECKUX PEaKIIUMA

paboThI B 1abopaTopuun

[P UCTIOJIb30BAHUM XUMUYECKON
HoCyAbl U1 000PYIOBaHMUS.
[Tpon3BOAUTH BEIYMCIECHUS

10 XUMHUYECKUM

YPABHEHUSIM.

Hcrnonb30BaTh NpH BBITOJIHEHUH
y4eOHBIX 33JaHUN TEKCTHI yueOHUKA,
CIPABOYHBIE MaTEPUAIIBI
(meproANYECKYI0 CUCTEMY XUMUYECKHUX
sanemenToB /. 1. Menneneena, Tabmuiy
pacTBOPUMOCTH KHUCJIOT, OCHOBAaHHI

Y COJIEU B BOJE, DIIEKTPOXUMUYECKUN PsL
HaMpsHKeHU N METaILIOB)
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O6mmas
XapaKTepUCTUKA
XUMUYECKHUX
AJIEMEHTOB
[VA-rpynnsi.
Yraepon

Y KPEMHHM, U UX
COEMHEHUS

OOGm1as xapakTepruCTUKa DJIEMEHTOB
IVA-rpynmsi. Oco6eHHOCTH

CTPOEHUSI aTOMOB, XapaKTepHbIC
CTETNIEHU OKHCIICHUSI.

VYriepon, amioTporHbie MoIU(UKaIUH,
pacrpocTpaHeHuE B MPUPOJE,
dbusznuecKre 1 XUMUYECKHE CBOMCTBA.
Ancop6rus. Kpyrosoport yrieposa

B [IPUPOJIC.

Oxkcuppl yriepoja, ux puznueckue

1 XMMUYECKHE CBOMCTBA, JCHCTBHUE

Ha KUBbIC OPTaHU3MBbI, TTOJTyYEHHE

Y IPUMEHEHHUE. DKOJIOTMUECKHE
poOJIeMbl, CBSI3aHHBIC C OKCHIOM
yraepoaa (IV), runotesa rio6anbHOTo
NOTEIUICHUS KJIUMAaTa, MapHUKOBbIN

¢ PexT.

VYroyibHast KHCIIOTA U €€ COJIH, UX
dbuznuecKre 1 XUMUYECKHE CBOMCTBA,
MOJIyYEHUE U PUMEHEHUE.
KadgectBennas peaxius Ha KapOOHAT-
noHkbl. VMcnonib3oBaHne KapOOHATOB

B OBITY, MEIUIIMHE, TPOMBIILJIEHHOCTH
Y CEJIBbCKOM XO3SIMCTBE.
[TepBoHavasibHBIC TTOHATHS

00 OpraHMYEeCKUX BEIIECTBAX KaK

0 COEMHEHUSX yriiepoaa (MeTaH, TaH,

OOBsCHATH 00IIIME 3aKOHOMEPHOCTU

B U3MEHECHHUH CBONCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUI C y4ETOM
CTPOEHHMS UX AaTOMOB.

XapakTepus3oBaTh PU3NUECKUE

Y XMMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB YI€PO/ia U KPEMHUS U UX
COeJIMHEHNH (OKCUIOB yIJIepoa,
YTOJIBHOM KUCIIOTHI, KapOOHATOB, OKCHJIA
KPEeMHUS, KPEMHUEBON KHUCIIOTHI,
CUJIMKATOB), CIIOCOOBI UX

MOJTyYeHUsl, MPUMEHEHUE U 3HAaUCHUE

B MIPUPOJIC U KU3HU YEIOBEKA.
OOBSACHATh IPUUUHHO-CIIC/ICTBEHHYIO
CBA3b: CTPOEHHUE BEIIECTBA — CBOICTBA
— MPUMEHEHUE — Ha IIpUMEpax
COCIUHEHUH yIJIepOJia U KPEMHHUSL.
Omnpenensite KapOOHAT- U CUITMKAT-UOHBI
B pacTBOpE.

OOBSACHATH CYIIHOCTb 3KOJIOTHYECKHUX
po0sIeM, CBSI3aHHBIX C HAXOXKICHUEM
YTJIEKHUCIIOTO Ta3a B OKPY Karolen
cpeze.

[ToaTBepxaaTH 0COOCHHOCTH COCTaBa
OpraHWYeCKUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, 3TaH,
ATUJIEH, allETUJIEH, ITAHOJI, TJIMLIEPUH,
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ATUJIEH, alleTUJIEH, 3TaHOJ, TJIUIEPUH,
YKCyCHasi KUCIIOTA).

[IpupoHbie HCTOYHUKU

yTIE€BOAO0POI0B (YroJib, IPUPOTHBIMN
ra3, He)Thb), MPOAYKTHI UX MEPEePadOTKU
(OeH3MH), UX pOJb B OBITY U
MPOMBIIIJIEHHOCTH.

[TonsiTHe 0 OMOOTUYECKH BAKHBIX
BEIIECTBAX: )KHUpaX, OeNKax, yriieBogax —
U UX POJIU B *KU3HU YEJIOBEKA.
MarepuanbHOe €IMHCTBO OPraHUYECKUX
Y HEOPTraHUYECKUX COCAMHEHUH.
Kpemnuit, ero pusndeckue

U XUMUYECKHE CBOMCTBA, MOJyYCHUE

u npuMmeHeHne. CoeTMHEHUs] KPeMHUS

B nipupoze. OOuue npercraBieHus

00 okcupe kpemuus (IV) u kpemHuneBoit
KHCJIOTE.

Cunukarsl, UX UCTIOH30BAaHUE B OBITY,
MEJIMIIUHE, TPOMBIIIEHHOCTH.
Baxxnenmme CTpouTeNnbHbIE MATEPUAIIBL:
KepaMuKa, CTEKJIO, [IEMEHT, OETOH,
xesne300eToH. [TpobdiaemMbr 6e30macHOro
WCII0JIb30BaHUsI CTPOUTEIBHBIX
MaTepuagoB B MOBCEIHEBHON KU3HHU.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpucTauIMu4ecKuX PemieToK

YKCyCHasi KUCIIOTa), B3aUMOCBS3b
HEOPraHWYECKUX COCIMHEHUN yTiepoia
Y OpraHUYECKUX BEIIECTB.

OnuceiBaTh poib OETKOB, KUPOB

U YTJIE€BOJIOB B (DYHKIITMOHHPOBAHUU
YKUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
HMCTOYHUKOB YTJIEBOJOPOJOB, UX POIb

B OBITY U POMBIILIEHHOCTH.
[TpoBOIUTH BEIYHCIICHUS 110 YPABHCHUSIM
XMMHUYECKUX PEAKIUN.

[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUUECKHE
HKCTIIEPUMEHTHI, MPOBOIUTH HAOIOACHUS,
JieJaTh BBIBOJIBI IO pe3yJibTaTam
HKCIIEPUMEHTA IIPU MPOBEIACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBath nmpaBuiiaM 0€30MacHOM
paboTHI B 1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/IBI U 00OPYTOBAHMSI.
Hcnonb30BaTh MU BHITIOTHEHUN
y4eOHBIX 3a/IaHUI TEKCThl yUeOHUKa,
CIIpaBOYHBIC MaTEpHUaIIbI
(ITeppoanueckyto CUCTEMY XUMHUYECKHUX
sanemenToB [I. 1. Menneneesa, Tabnuiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBaHMIA

46




anmasa, rpadura, QysiepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOpOLUHU
PaCTBOPEHHBIX BELIECTB
AKTUBHUPOBAHHBIM YIJIEM U YCTPOKWCTBOM
POTUBOra3a.

O3HakoOMJIEHHE C NPOTYKIHEH
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Buneomarepuansl: cuiiMKaTHas
MIPOMBIILJIEHHOCTB ).

Mopenu MOJIEKYJT OpraHUYECKUX
BEIIECTB.

JlabopamopHuwiti onvim:

[Tonyuyenue, cobupanue, pacrio3HaBaHue
Y U3y4YEeHHE CBOWMCTB YIJIEKUCIIOIO rasa.
[IpoBeneHNE KAYECTBEHHBIX PEAKIIUI

Ha KapOOHAT U CUJIMKAT-UOHbI

Y U3y4YEHHE NIPU3HAKOB UX

POTEKAHUS.

IIpaxmuueckue pabomboi:

Ne 4. TlosryyeHue yriekucioro rasa,
W3Y4YEHHE €TO CBOWCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o teMe « BaxkHeune HeMeTalIbl
U UX COCAMHEHUS.

Buiuucnenusa:

110 YPaBHEHUSIM XUMUYECKUX PEaAKIIHM

Y COJIEU B BOJE, DIIEKTPOXUMUYECKUN PsL
HaMpsHKeHU N METaILIOB)

Hroro no pazneny

25
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MeTaJjibl 41 UX COCIMHECHUSA

3.1

OOmue cBOMCTBA
METAJIOB

OO6mrast xapaKTepUCTHKAa XUMUICCKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHUH MX
nosioxxeHus B [lepuonnyeckoit cucrteme
XUMUYECKUX DJIEMEHTOB

JI.. MenneneeBa 1 CTpPOCHUS aTOMOB.
Ctpoenue MeTauioB. Metajuinueckas
CBSI3b U METAJUTUYECKAS
KPUCTAJUTMYECKAsl pEIIeTKa.
DNEeKTPOXUMHUYECKHI psAJl HATPSHKEHU I
MeTaioB. OU3NYECKHE U XUMUIECKUE
cBoiicTBa MeTauioB. O01Ke crnocoob!
TOJTy4eHHS MeTaITOB. [loHsITHE

0 KOPPO3UH METAJIIOB, OCHOBHBIE
CIIOCOOBI 3aIIMTHl UX OT KOPPO3HUH.
CmnaBel (cTalb, YyTyH, JIOPATIOMUHUMN,
OpoH3a) U X MPUMEHEHHUE B OBITY

Y TIPOMBIIILIEHHOCTH.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO UCIIOIb30BaHUE
BUJICOMATEPHUAIIOB).

JlabopamopHvie onvimai:
O3zHakomiieHHe ¢ 00pa3iamMmu

METaJJIOB U CILUIABOB, MX

bU3UIECKUMHU

PackppiBaTh CMBICIT U3y4aeMbIX TTOHATHN
Y IPUMCHSTH 3TH IMOHATHS ITPU OTIHCAHUH
CBOMCTB BEIIECTB U UX MPEBPAICHUM.
OOBsICHATH 00IIE 3aKOHOMEPHOCTH

B UI3BMECHCHHH CBOMCTB 3JIECMCHTOB-
METAaJIJIOB U X COCAUHEHUM C

YYETOM CTPOCHHS MX aTOMOB.
XapakTepu30BaTh CTPOCHUE METAJUIOB,
o0rmue GU3NIecKre 1 XUMUIECKUE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00IIHE CIIOCOObI
MOJTYICHHS METAIIJIOB.

OnuceIBaTh CII0COOBI 3aIUTHI METAIIOB
OT KOPPO3HH.

CrnenoBath npaBuiaM 0€30MaCHOM
paboTHI B TabopaTopuu

IIPU UCIIOJIb30BAaHUN XUMUYECKOM
MOCY/IbI U 000PY/I0BAHMSI.

[Tpou3BOINTH BEIYMCIICHUS

M0 YPaBHEHUSAM XUMUYECKHUX PEAKITUH,
€CJIM OJITH M3 PEareHTOB COJCPKHUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOI paboTe

B TIape WX TPYIITIE.

Hcronb30BaTh PH BBITOJTHCHUN
y4eOHBIX 3a/IaHUN TEKCThl YUYCOHHKA,
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CBOMCTBaMHU.

Buviuucnenus:

110 YPaBHEHUAM XUMHUUYECKUX PEAKIIHH,
€CJIM OJIMH U3 PEareHTOB COACPKUT
MIPUMECH

CIIPABOYHbBIE MATEPUAIIBI
(ITepponuecKyto CUCTEMY XUMHYECKUX
anemenToB /. . MenneneeBa, Tabmauiy
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DJIICKTPOXUMHUYECCKUU PsIJT
HaIpsKEHU METAIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETUHEHUS

16

[[{enounble METAJLIbL; ITOJ0XKEHUE

B [lepuoanueckoit cucreMe XUMHUYECKUX
anemenToB /.M. MeHpeneena,

CTPOEHUE UX ATOMOB, HAXOXKIECHUE

B nnpupojie. Puznueckre 1 XuMHIECKUE
CBOMCTBA (Ha mpUMeEpe HATPUs

u kanust). OKCUJIBI M TUJIPOKCHUJIBI HATPHUS
u Kanus. [I[pumeHeHune menoyHbIxX
METAJUIOB U UX COCJUHECHUM.
[[{e1ouHO3EMENBHBIE METAJIJIBI MAarHUM
Y KQJIBLIUHN: TIOJIOKEHUE

B Ilepronnueckou CHUCTEME
XUMHYECKHUX 3JIEMEHTOB ..
MeHnneneeBa, CTPOCHME UX aTOMOB,
HaXO0XJCHHUE B PUPO/IE.

Du3NYECKUE 1 XMMHUYECKUE CBOMCTBA
MarHus 1 Kajelus. Baxxnenmue
COEMHEHUS KalbIus (OKCHU],
TUAPOKCHU]I, COJin). JKeCTKOCTh BOIBI

U CITIOCOOBI €€ yCTpaHEHHsI.

ANIOMUHUMN: TIOJOXKCHUE

B [lepnoanueckoit cucreme

OOBsACHATH 001ITMEe 3aKOHOMEPHOCTH

B U3MECHEHUU CBOMCTB DJICMEHTOB-
METaJUIOB U UX COSIMHEHUH B TPYyIITIax
C YYETOM CTPOCHHS UX aTOMOB.
XapakTepu3oBaTh (PU3NYECKUE

1 XUMHYECKUE CBOMCTBA MPOCTHIX
BEII[ECTB METAJIIOB U UX COCUHEHUMN
(OKCHIOB, THAPOKCHUIOB, COJIEH),
CHOCOOBI UX TOJTYYEHHUsI, TIPUMEHEHUE

Y 3HaYEHUE B IPUPOJIE U KU3HU
YeJI0BeKa.

YcTanaBnuBaTh MPUIHHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHUE
BEILIECTBA — CBOWCTBA — IPUMEHEHUE —
Ha IPUMEPax U3y4aeMbIX BEIICCTB.
Pacro3naBaTh ¢ MOMOIIBIO KAY€CTBECHHBIX
peaKkInii HOHBI METAJIJIOB: MarHusI,
KaJIbIIUSI, aJIFOMUHUS, 1TMHKA, sxene3a (1)
u xenesa (III), menu (II).

JlokasbiBaTh aMPOTEPHBIN XapakTep
OKCHUJIOB U TUAPOKCHUJIOB AITFOMUHUS
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XHUMHYECKHUX DJIEMEHTOB
J.1. MenneneeBa, CTpOEHHUE aTOMa,
HaXOXJEHHE B pupojie. Pusnueckue

1 XUMHWYECKHE CBOMCTBA aJITIOMHHMS.
AmMdoTepHbIe CBOWCTBA OKCHIA

Y TUJPOKCHA aTFOMUHUSL.

Kenezo: nomoxenue B [lepuoanueckont
CHCTEME XMMHUUYECKUX DJIEMEHTOB

J.. MenpneneeBa, CTpOEHUE aTOMa,
HAXO0XJIeHUE B mpupojie. Pusndeckue

1 XMMUYECKHE CBOMCTRBA JKeJie3a.
Oxkcupl, ruapokcu bl U conu xkenesa (11)
u xene3a (III), ux cocrtas, cBolicTBa

Y TIOJTy4YCHHUE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Ocobennoctu B3aUMO/ICHCTBUS
OKCHJIa KaJbIlMsd W HATPHUSA C BOJOMN
(BO3MOXKHO HCTIO0JIb30BaHUE
BHJICOMATEPUAIIOB).

OxkparuBaHue IaMeHu HOHAMHU
HATPWSI, KK ¥ KaJTbITUS

(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB).

Uccnenosanue CBOMCTB JKECTKOU
Boabl. Ilpomecc ropeHmst jxene3a B
KHCJIOPOJie (BO3MOKHO MCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB).

U IIMHKA.

[1nanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKHE
HKCIIEPUMEHTHI, POBOAUTH HAOTIOICHNUS,
JIeJIaTh BBIBOJIBI IO pe3yJibTaTam
HKCIIEPUMEHTA IIPU POBEAECHUU
71a00paTOPHBIX OMBITOB U MPAKTHUYECKUX
pabor.

CrnenoBath mpaBuiiaM 0€30TM1aCHOM
paboThI B J1abopaTopuu

IIPU UCMOJIB30BAHUHM XUMUYECKON
MOCY/ibl U 000PYAOBaHUS.

[Ipon3BOAUTH BEIYUCICHUS

0 XUMUYECKUM

YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ MMCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPO

Ha HGOPMAIINIO U3 YIeOHUKA

Y CIIPABOYHBIX MAaTE€pPUAJIOB, FPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN
anmnapar Kypca XUMHH
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JlabopamopHvie onvimai:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIUi
Ha MOHBI (MarHusi, KajbIs, AIIOMUHUS,
1MHKa, sxenesa (II) u xenesa (III), menu
(IT), onrvcanue NpU3HAKOB UX
POTEKAHUSI.

UccnenoBanne am¢poTepHBIX CBONCTB
TUAPOKCUA ATIOMUHUS U TUAPOKCUIA
UHKA.

lIpakmuueckue pabomol:

No 6. XKecTkocTh BOJBI M METO/IBI €€
YCTpaHCHHUS.

Ne 7. Pemienue skcnepuMEHTaIbHbBIX
3a/1a4 1o TeMe «BakHelme MeTabl
Y UX COCTMHEHUSD.

Buiuucnenus:

110 YPABHEHUSAM XUMHUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB JaH B N30BITKE
WU COJIEPKUT MIPUMECH;

MAacCOBOM JIOJIM BBIXOJA ITPOIYKTa
peakiumn

Hroro no pazneny 20
XuMHuS M OKpPYKAKOLIaA cpeaa
4.1 | Xumus 3 BemecTBa 1 Marepuaiibl B IOBCEAHEBHON | XapaKTEPU30BATh POJIb XUMHUHU

Y OKpY Karomast
cpena

YKU3HM YyeioBeka. bezonacHoe
WCTIOJIb30BAHUE BEIIECTB U XUMHUUECKHUX
peakiuii B ObITy. [lepBast momMoris

B pa3JIMuHbIX chepax AesTeTbHOCTH
JIF0JIeH, OCHOBHBIC BEIIECTBA
Y MaTepuajbl, IPUMEHSIEMbIEC B KU3HU
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IPU XUMUYECKUX
0XOrax "

OTPaBJICHUSX.

XUMHYECKOE 3arpsA3HEHUE
OKpYy>Karollel cpenbl (nmpeaenbHas

A0ITyCTHUMasa KOHLICHTpPAIW:A BCIICCTB.

Pons xumnn

B PCICHUU 3KOJOTHYICCKUX HpOGHeM.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenune oOpa3iioB MaTepraioB
(cTeKI10, CIIaBbI METAILJIOB,
MTOJIMMEPHBIE MaTePHAITBHI)

COBPEMEHHOI'0 YEJIOBEKa.
OOBICHATH yclIOBUSA 0€3011aCHOTO
UCIIOJIb30BaHUS BEIIECTB U
XUMUYECKUX PEaAKIUH B ObITY.
AHanu3MpoBaTh U KPUTHUECKHU
OLIEHHBATh UH(OPMALIUIO O BIUSHUU
POMBILIEHHOCTH, CEIbCKOTO
XO03I1MCTBA, TPAHCIIOPTA U JIp. Ha
COCTOSIHHE

OKPY’KarOIIEH CPEbl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOILb
IPU XUMHYECKHUX 05KOrax U
oTpaBieHusx. [ [puaumaTs yyactue B
00CyX/1IeHUH MPOOJIEM XUMUYECKOHN U
JKOJIOTUYECKOM HAINPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MMO3UIIMIO
1o npoodeme

U MpejyiaraTb BO3MOXHbBIE IIyTH €€
peleHus

Hroro no pazneny: 3
Pe3epBHOE Bpems 3
OBHIEE YNCJIO 68
YACOB

I10 ITIPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO yacoB
Ne HaumeHoBaHue pa3iesioB K JuekTpoHHbIE (UG POBbIE)
n/n U TeM NMPOrpaMMblI Bcero OHTPOJILHBIC lipaxTHieckue oOpa3oBaTe/ibHbIe pecypchbl
padoThI padoThI
Pa3nen 1. [lepBonavajbHble XUMHUYECKHE MOHSATH
Xumus — BakHas 00J1acThb bubmmoreka ITOK
11 €CTECTBO3HAHMS U 5 ’ https://m.edsoo.ru/7f41837¢
' MIPaKTUYECKON ['JIOBAJI-JIAB https://globallab.ru/
JIESITEILHOCTH YeI0BeKa
BemntecTtBa 1 XMMHUUECKHE Bu6miorexa IIOK
1.2 15 1 https://m.edsoo.ru/7f41837¢
peaKitiy TJIOBAJI-JIAB https://globallab.ru/
Hroro no pazgeny 20
Pa3nen 2. Ba:xkHellnne npeacTaBuTe 1 HEOPraHMYeCKUX BeleCTB
bubmuoreka LIOK
21 Bo3znyx. Kucnopog. 6 https://m.edsoo.ru/7f41837¢
’ ITousitne 06 oxkcumax TJIOBAJI-JIAB https://globallab.ru/
Bonopoa. Ilonstue o bubmiorexa LIOK
2.2 PO 8 1 https://m.edsoo.ru/7f41837¢
KHCIOTax 1 COJIX TJIOBAJI-JIAB https:/globallab.ru/
bubnanoreka LIOK
23 Bopna. Pacteopsl. [lonsiTue 5 | | https://m.edsoo.ru/7f41837¢
' 00 OCHOBaHHUAX T'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIE KJIACCHI Bubmuoreka LIOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837¢c
COeIUHEHUN T'JIOBAJI-JIAB https://globallab.ru/
Hroro no pazneny 30
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Pa3znea 3. [lepuoauveckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3jaeMeHToB /{. U. MenjaeseeBa. CTpoenne aToMoOB.

Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHTEIbLHbIE PCAKIINH

[Tepuoanueckuii 3aK0H U
[Tepuonnueckas cucrema

Bub6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

3.1 XUMHHECKHX SIICMCHTOB JI. 7 I'JIOBAJI-JIAB https://globallab.ru/
N. MenaeneeBa. CTpoeHue
aToma
XUMHYECKas CBI3b.
OKHCIHTEIBHO- Bbu6nuoreka IJOK
3.2 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCITLHBIC TJIOBAJI-JIAB https://globallab.ru/
peakuu
Bubnuoreka IJOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f41837¢
TJIOBAJI-JIAB https://globallab.ru/
bubmmoreka IJOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837¢c
I'JIOBAJI-JIAB https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB 68

[10 ITTPOI'PAMME
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9 KUIIACC

KoJsmuecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne m/m IpOrpaMMEI Beero KOH;pOJIbeI l'[pﬁalcmqecxue 0GpazoBaTebHbI
e padoThl padoThI pecypes
Pa3nes 1. BemecTBo 1 XMMHYeCKHE PeaKIIUH
bubmnoreka LIOK
11 [ToBTOpEeHME U yriTyOIeHHE 3HAHUN 5 1 https://m.edsoo.ru/7f41a636
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kjiacca I'/IOBAJI-JIAB
https://globallab.ru/
bu6mmoreka [IOK
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 https://m.edsoo.ru/7f41a636
' peaxkuuii I'NIOBAJI-JIAB
https://globallab.ru/
bu6mmoreka [IOK
13 DNIEKTPOJIUTHYECKAS TUCCOIUAIINS. ] 1 1 https://m.edsoo.ru/7f41a636
' XHMMHMYECKHUE PEAKLIUU B PACTBOPAX ['JIOBAJI-JIAB
https://globallab.ru/
Hroro no paznemy 17
Pasznen 2. HemeTaJJIBI M HX COeTHHEHUS
bu6mmorexa [JOK
71 OO6m1as XxapakTepuCTUKa XUMUUYECKHUX 4 1 https://m.edsoo.ru/7f41a636
' sneMeHToB VIIA-rpynmsl. ["anorenst ['JIOBAJI-JIAB
https://globallab.ru/
OO61mas xapakTepucTHKa XUMUYECKUX Bubmiorexa LIOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 hitps://m.edsoo.ru// 412636
' PYHIBL 2-€p TJIOBAJI-JIAB
COCAMHCHIA https://globallab.ru/
OO6mrast XxapakTepruCTUKa XUMUYECKHUX bubnmoreka [JOK
23 aneMeHTOB VA-rpynmsl. A30T, pochop 1 ux 7 1 https://m.edsoo.ru/7f41a636
COEIMHEHU I''IOBAJI-JIAB
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OO01mas xapakTepuCcTHKa XUMHUYECKUX bubmiorexa LIOK
2.4 aneMeHToB [VA-rpynmnsl. Yriaepona u 8 https:/m.eds00.ru/7412636
) . ) T'JIOBAJI-JIAB
KpEMHIH 1 HX COCAMHCHIA https://globallab.ru/
Hroro no pazneny 25
Pa3znen 3. MeTaliibl M MX COeAMHEHMS
bubmnoreka LIOK
. https://m.edsoo.ru/7f41a636
3.1 OO0111e cBOIMCTBA METAJIJIOB 4 CITOBAJLJIAE
https://globallab.ru/
bu6mmoreka [IOK
3.2 Bakneime MeTaltbl 1 UX COSTMHEHHUS 16 https://m.edsoco.ru/7{412636
) I'JIOBAJI-JIAB
https://globallab.ru/
Hroro no pazgeny 20
Pasznen 4. Xumusi m oKpy:xaoumas cpeaa
bu6mmoreka [JOK
4.1 BemectBa 1 MaTepuanbl B )KM3HU YEJIOBEKa 3 https://m.edsoo.ru/7{41a636
) T'JIOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 3
bubmnoreka LIOK
PesepBHOE BpeMS 3 https://m.edsoo.ru/7f41a636
p p TJIOBAJI-JIAB
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB I1O ITPOITPAMME 68

56


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://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Koutpoasbnbie | IlpakTnuecku
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
ITpeamet xumun. Poab XUMHUH B )KU3HH
1 pea 1 https://m.edsoo.ru/7efb3c3c
yelloBeKa. Tela u BellecTa
2 ITonsgaTue o MeTo1ax MO3HAHUA B XUMUU 1 https://m.edso00.1ru/9f459¢e9a
[TpaxTrueckas padota Ne 1 «IIpaBuna
a0O0TEI B JTaOOPAaTOPHH U MIPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57cb
oOparieHus ¢ 1abopaTOpHBIM
00opyaOBaHHEMY
Yucrele BemecTBa U cMech. CrocoObl
4 Hl . 1 https://m.edsoo.ru/8dffeead
paszaeneHus cMecen
[TpaxTnueckas padora Ne 2
5 «Pa3nenenue cmecelt (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKU MTOBAPEHHOM COM)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/434a3592
XHUMHUYECKHE 3IEMEHTEI. 3HaK1
7 1 https://m.edsoo.ru/3a97f7¢6
(CMMBOJIBI) XUMHUYECKHX JICMEHTOB
[IpocThie U CTOXKHBIE BEIIECTBA 1 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 https://m.edsoo.ru/b44af747
3aKO0H ITOCTOSHCTBA COCTaBa BEIICCTB.
10 Xumnueckasi popmyna. BaneHTHOCTD 1 https://m.edsoo.ru/3adc28cl
aTOMOB XMMMYECKUX 3JIEMEHTOB
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OTtHocuTeNnbHAs aTOMHAas Macca.

11 https://m.edsoo.ru/fac67eel
OTHOCHUTENIbHAS MOJISKYJISIpHAs Macca
MaccoBast J0OJIsI XUMHYECKOI'0

12 a https://m.edso0.ru/95bcb 815
JJIEMEHTA B COETUHEHUN
KonnuectBo BemecTtBa. MoJIb.

13 t https://m.edsoo.ru/668edb4a
MousipHas macca
dusznueckue U XUMHUYECKUE SIBIIEHU.

14 https://m.edsoo.ru/8b878fcf
XuMHUecKasi peakuus
[Tpu3Haku ¥ yCIOBUA OIPOTEKAHUS

15 p y . p https://m.eds00.ru/84214963
XUMUYECKUX PEAKITUN
3aK0H COXpaHEHUSI MAaCCEI BEIIECTB.

16 p HI https://m.edsoo.ru/aalcl152d
XHUMUYECKUE YPABHEHHUS
Brruncienus KojJu4yecTBa, Macchl

17 BEIL[ECTBA 10 YPABHEHUAM XUMHYECKUX https://m.edsoo.ru/b1656492
peakuuii
Krnaccudukanus XuMHYECKUX peaKIIni

18 (coenuHeHus, pa3noKeHUs, https://m.edsoo.ru/fe58191f
3aMelleHus], 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIKIIoneauct. O0o0IeHNE U https://m.edsoo.ru/213bbeaf
cucTeMaTu3alus 3HaHui
KonrponsHas padora Nel o teme

20 p p https://m.edsoo.ru/cc95e5ed
«BerecTBa U XUMHUYECKUE PEAKITUI»
Bo3nyx — cMmech razos. CoctaB

21 Bo3ayxa. Kuciopon — sneMeHT u https://m.edsoo.ru/237315¢cf
npoctoe BemecTBo. O30H

2 dusnueckre U XUMHUYECKHIE CBOCTBA hittps.//m.cdsoo.r/67245d2F

KHCJIOpOJa (peaKIuu OKUCIICHHS,
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ropenue). [lonstue 006 oxcuaax

23

CriocoObI ONTyYeHHs KACIOpOo/Ia B
71a00paTOPUH U IPOMBIIIIIICHHOCTH.
IIpumeHeHne kucnopoaa

https://m.edso0.ru/896247cb

24

TennoBoii 3¢ ekt XuMuIecKoit
peaKIuu, MOHATHE O
TEPMOXUMHUYECKOM ypaBHEHHH, 3K30- U
DHJIOTEPMHUYECKUX PEAKIUIX

https://m.edsoo.ru/4d71febb

25

TormnmuBo (HedTh, yroib U METaH).
3arps3HeHue BO3yXa, COCOOBI €ro
IIPEOTBPALLICHUS

https://m.edsoo.ru/62a61752

26

[TpakTuyeckas padora Ne 3 o Teme
«[Tomyuenue u cobupanue Kucioposa,
U3Yy4YEHUE €r0 CBOUCTB»

https://m.eds00.1ru/329545¢9

27

Bomopon — aneMeHT u npoctoe
BemecTBo. Haxoxaenue B mpupoe

https://m.edsoo.ru/2325645f

28

dusnyeckre U XUMHUYECKUE CBOMCTBA
Bosopoa. [Ilpumenenue Bogopoaa

https://m.edsoo.ru/ae9eb4b5

29

IlousaTHE O KUCIOTAX U COJIAX

https://m.edsoo.ru/d743bf8d

30

CrniocoObI osryyeHHst BO0POia B
nabopaTtopuu

https://m.edsoo.ru/8dbbbc9b

31

[TpakTuueckas pabora Ne 4 o Teme
«ITony4yenue u cobupanue BOAOPOa,
M3YUYEHUE €r0 CBOMCTB»

https://m.edsoo.ru/37a3324a

32

MoutsipHbIii 00BEM Ta30B. 3aKOH
ABoraapo

https://m.edsoo.ru/714a252d

33

Brruncinenus o0bEéMa, KOITUUECTBa
BEII[ECTBA ra3a Mo €ro U3BECTHOMY

https://m.eds00.ru/25858514
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KOJIMYECTBY BEILIECTBA WK 00BEMY

34

Brrunciienust 00EMOB ra3oB 10
YpaBHEHHUIO PEaKIIMN Ha OCHOBE 3aKOHA
O6T)éMHI>IX 0THOIH€HI/II71 ra30B

https://m.edsoo.ru/ae3d2633

35

dusnyeckre U XMMHUYECKUE CBOMCTBA
BOJIBI

https://m.edsoo.ru/272b514c¢

36

CocraB ocHoBauuii. [Torsarue 00
WHJUKATOpax

https://m.edsoo.ru/3d2634ef

37

Bona KaK paCTBOPUTCIIb. HaCBIH_IeHHBIe

M HCHACBINICHHBIC PAaCTBOPHLI. Maccosas

J0JIs1 BEIICCTBA B paCTBOPC

https://m.edsoo.ru/2b19b4el

38

[IpakTrueckas padota Ne 5 o Teme
«ITpuroroBiieHre pacTBOPOB C
onpeaeéHHON MacCOBOM J10eH
pPacTBOPEHHOIO BELIECTBAY

https://m.edsoo.ru/9155a219

39

Kontponbhas pabota Ne2 o teme
«Kucnopoa. Bogopoa. Boga»

https://m.edsoo.ru/c1c97fe3

40

OKcunpl: cocTaB, KIacCU(PHUKAIINA,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

41

HOJ'Iy‘-IeHI/IG U XUMHYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX H aM(l)OTepHBIX
OKCHJO0B

https://m.edsoo.ru/bce52bca

42

OcHoBaHMsI: COCTaB, KJIaCCU(PHUKAIINA,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

[TonydyeHue n XuMH4YECKHE CBOMCTBA
OCHOBAaHMI

https://m.edsoo.ru/eb3b238b

44

Kucnotsr: cocras, knaccuduxarus,
HOMEHKJIaTypa

https://m.edso00.ru/c589a687
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45

[TonydyeHnue nu XuMH4YECKHE CBOMCTBA
KHUCIIOT

https://m.edsoo.ru/d2cc4664

46

Conu (cpegHue): HOMEHKIATYypa,
CIIOCOOBI IMOJIYUCHU A, XUMHUYCCKUC
CBOIICTBa

https://m.edsoo.ru/66bad57a

47

ITpakTuueckas padora Ne 6. Pemenue
SKCIICPUMCHTAJILHBIX 3a/la4 11O TEME
«OCHOBHBIE KJIACCHI HCOPTraHU4YCCKUX
COCIMHEHUI»

https://m.edsoo.ru/ef5f5b6d

48

I'enernueckas cBsA3b MEXKIYy KilacCaMu
HEOPraHUYECKUX COCIUHEHUN

https://m.edsoo.ru/3eafb436

49

O000111eHIE U CUCTEMATH3ALUs 3HAHUI

https://m.edsoo.ru/aedf982e

50

Kontponbnas padora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHMYECKUX
coequHeHun"

https://m.edso00.ru/53e93cf2

51

[lepBbie MONBITKU KJIaCCU(PUKALUU
XUMHYECKHX A1eMeHTOB. [IoHATHE O
IpyIIax CXOAHBIX JIEMEHTOB

https://m.edsoo.ru/45cb955f

52

[Tepuoanueckuii 3aK0H U
[lepuonnueckas cucteMa XUMHYECKUX
anemenToB /1. 1. Menaeneera

https://m.edsoo.ru/acfe3f3c

53

Ilepuonsl, rpymnimsl, HOATPYIIIIbI

https://m.edsoo.ru/dd7cc851

54

Crtpoenne atoMoB. COCTaB aTOMHBIX
anep. U3oromsl

https://m.edsoo.ru/b34e51b1

55

CtpoeHue 2IeKTPOHHBIX 000J109eK
aToMOB 3J1eMeHTOB [lepuoanueckoii
cuctemsl J1. 1. MenaeneeBa

https://m.edsoo.ru/tb64d6ef

56

XapakTepHucTUKa XMMHUYECKOTO

https://m.edsoo.ru/3627afb4

61


https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/d2cc4664

3JIEMEHTA MO €ro MOJIOKEHHUIO B
[Tepuoanueckoii cucreme /1. U.
Meunneneena

3nauenue [lepuoauyeckoro 3akoHa st
pa3BuUTHA Hayku U npaktuku. /1. W.

57 R https://m.edsoo.ru/83762¢e95
MenneneeB — y4€HbIU, TEIAror U
IpaXJTaHuH
PesepBHbIi ypok. O0001IEHNE U
58 CI/ICTEMaTI/ISZII:I/ISI 3HAHUHU / Bubmiorexa LOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
Konrponsnas padora Ne4 o teme
59 «Ctpoenne aroMa. XUMHAYECKASA CBSA3bY Bubmaorexa LOK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickasi mpoBepodHas paboTa
DIEKTPOOTPULIATEILHOCTh AaTOMOB
60 pOOTpHLL https://m.eds00.ru/2667a766
XAMHAYECKUX DIIEMEHTOB
61 Honnast xumnueckas cBI3b https://m.edsoo.ru/2628c149
KoBanenTHas nonsgpHas XuMuyeckas
62 p https://m.eds00.ru/67{b6476
CBA3b
KoBasieHTHas HENOJISIPHAST XUMAYECKAS
63 p https://m.edsoo.ru/f32e6211
CBA3b
64 CreneHp OKUCIIEHUS https://m.edsoo.ru/fe73b9dc
OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
65 https://m.edso0.ru/665e¢2d2d
peaxiuu
66 OKHUCIIUTEIU U BOCCTAHOBUTEIN https://m.edsoo.ru/eb264264
PesepHbIil ypok. O60011IeHNE U
67 CHUCTEMATHU3AIN 3HAHUH 10 TEME https://m.edso00.ru/62539d2¢c

«Ctpoenue aroma. XuMU4ecKas CBSI3b»
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68

PesepBubIil ypok. O60011eHNE 1
CUCTEMAaTU3allus 3HaHUH

https://m.edso00.ru/c8769b1b

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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9 KUIIACC

Kosmn4yecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka KonTtpoasnsie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI e padoThI
pecypcbl

Ilepnonnueckuil 3aK0OH.
Ilepuonnueckas cuctema

1 p 1 https://m.edsoo.ru/ac197bf5
XUMHUYECKUX 3yeMeHToB [l. 1.
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUUCCKHUX DJICMEHTOB 1 https://m.edsoo.ru/44bdf4b2
IIEPBBIX TPEX IIEPUOIOB
Knaccudukanms 1 HOMEHKIAaTypa

3 ¢ yp 1 https://m.edsoo.ru/d96e16b9
HEOPraHWYECKUX BEILIECTB
Buabsr xXuMHU4uecKkou CBSI3U U THITHI

4 N 1 https://m.edsoo.ru/e39821fc
KPUCTAJUIMYECKUX PEIIETOK
Kontponbhas pabota Nel no teme

5 «IToBTOpenue u yriayOjaeHne 3HaHUI 1 1 https://m.edsoo.ru/2a53 lece
OCHOBHBIX Pa3/EI0B Kypca 8 Kitacca»
Knaccudukanmmss XuMHIeCcKUX

6 ib 1 https://m.eds00.ru/61197329
peaKIHii Mo pa3TuYHbIM MIPU3HAKAM
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 peakuuu. [IoHSATHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/e73c3ef4
TeTePOreHHBIX PEAKIUAX
[ToHsiTHE O XUMUUYECKOM PAaBHOBECHH.

8 @DaKTOpBI, BIUAIOLIME HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XUMHYECKOU pPCaKuu U MMOJIOKCHUC
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XUMHUYECKOT'O paBHOBECHUA

OKHUCITUTEIILHO-BOCCTAHOBUTEIILHBIC
peaKiuu

https://m.edsoo.ru/16ddaal?7

10

Teopust 2IEKTPOIIUTUYECKON
nucconanui. CUIbHBIE U cl1a0ble
AJIEKTPOJIUTEI

https://m.eds00.1u/965¢c6a66

11

HonHble ypaBHEHHS peaKkLUil

https://m.edsoo.ru/43{4b85¢

12

XUMHUYECKHUE CBOMCTBA KUCIIOT U
OCHOBAaHHI B CBETE MPEICTABICHUIA
00 PIEKTPOIUTHUCCKON JUCCOIHAIIHI

https://m.edsoo.ru/9adee23¢

13

XHUMUYECKHE CBOMCTBA COJIEH B CBETE
MIpEACTaBICHUI 00
ANEKTPOIUTHUECKON AUCCOIMAIIIHI

https://m.edso0.ru/339ae525

14

[TonsTHE O rUIpONIH3E CONEn

https://m.edsoo.ru/be3c2519

15

O06001IeHE ¥ cUCTEMAaTH3alUS
3HAHUU

https://m.edsoo.ru/78322bfb

16

[TpakTryeckas padora Ne 1.
«Pemenne 3KCriepUuMEHTaJIbHbIX
3a1aw)

https://m.edsoo.ru/c172d37d

17

Kontponbhas padota No2 o teme
«ONeKTPOIUTHIECKAs! TUCCOIIMALIS.
XUMUYECKUE PEeaKIMK B PACTBOPaX»

https://m.edsoo.ru/2b5a2162

18

OO11ast xapakTepUCTUKA raJOreHOB.
XHWMUYECKUE CBOMCTBA HA IPUMEPE
XJiopa

https://m.edsoo.ru/c3eaecb47

19

Xnoposogopona. CossiHast KMUCIIOTa,
XUMHUYECKHE CBOMCTBA, MOJyYEHUE,
MpUMEHEHNE

https://m.edsoo.ru/daf6b6e7
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20

[TpaxTrueckas padota Ne 2 o Teme
«ITonmyueHue COMAHONU KUCTOTHI,
M3y4eHHUE €€ CBOMCTBY»

https://m.edsoo.ru/9a2bd4de

21

Beruucnenus no ypaBHeHUAM
XUMHUYCCKUX peaKHI/II\/’I, €CJIN OINH U3
peareHTOB J1aH B U30BITKE

https://m.edsoo.ru/fa37c94c

22

OO1mas xapaKkTepHCTHKa JIEMEHTOB
VIA-rpynmsl

https://m.edsoo.ru/e79ebfa3

23

AnnoTtponHbie MOIU(MUKAIIMY CEPHI.
Haxoxnenue cepbl 1 €€ coeIMHEHU I
B IIpupoJe. XUMUYECKHE CBOWCTBA
cephl

https://m.edsoo.ru/5e¢3339bd

24

CepoBosiopoJ1, CTpOCHHE,
(bu3nvecKrue ¥ XUMUYCCKHE CBOMCTBA

https://m.edsoo.ru/384dcc68

25

Oxkcuppl cepbl. CepHasi KUCIIOTA,
buznyecKkre 1 XuMHU4ECKHe
CBOICTBA, MPUMEHEHHUE

https://m.edsoo.ru/ae5652{6

26

XHUMUYECKUE PEaKIINH, JISKAIIHNE B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a
MOJTYyYEHUSI CEPHOM KUCIIOTBHI.
XHUMUYECKOE 3arpsI3HEHUE
OKpY>Kalolle cpelibl COeTUHEHUSIMU
cephl

https://m.edsoo.ru/acc7d4bf

27

Brruncienue MaccoBOU JOJIM BBIXOIA
MPOAYKTa PEaKIuu

https://m.edsoo.ru/7dac2b46

28

OO611ast xapakTepUCTUKA SJIEMEHTOB
VA-rpynnsl. A30T, paclipocTpaHeHHE
B IIpHpoJie, GU3NICCKUE U

https://m.edsoo.ru/6bfdf145
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XUMHUYECKHE CBOWCTBA

29

AMMUaK, ero GuU3nIecKue u
XHUMUYECKHE CBOWCTBA, MTOJyYeHHE U
pUMEHEHNE

https://m.edsoo.ru/e69bfb89

30

ITpakTnueckas padora Ne 3 o Teme
«[lomyueHne aMmmuaka, U3y4eHHe ero
CBOMCTB»

https://m.edsoo.ru/f4c23a53

31

A3OTHas KHUCIOTa, € pu3nuecKue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/f2d85456

32

Hcrnonp30BaHue HUTPATOB U COJIEU
aMMOHMS B KQUECTBE MUHEPATIbHBIX
yaoopeHuit. XuMuueckoe
3arpsA3HEHUE OKPYIKAIOLIEH CPeJIbl
COCIMHEHUAMH a30Ta

https://m.edsoo.ru/7fbdef49

33

docdop. Oxcun hochopa (V) u
dbocdopras kuciaora, Guzndeckue u
XHUMUYECKHE CBOWCTBA, MOJTyYCHHE

https://m.edsoo.ru/c8af5{46

34

Hcnons3oBanue ¢pocdaros B
KayecTBE MUHEPAJIbHBIX y100peHUi.
3arpsi3HEeHUE MPUPOJTHON CpeIbl
dbocharamu

https://m.eds00.ru/79¢51b82

35

Yraepon, pactipocTpaHEHHE B
npupoje, Gu3nIecKue 1 XUMHIECKUE
CBONCTBA

https://m.edsoo.ru/eal 6ee43

36

Oxcunel yriaepoaa, ux pu3ndeckue u
XUMUYECKHE CBOKCTBA.
DKonorndyeckue npooIeMsl,
CBsI3aHHBIE ¢ OKcuAoM yriepoaa (IV)

https://m.edsoo.ru/a6915¢71

67


https://m.edsoo.ru/a6915c71
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https://m.edsoo.ru/e69bfb89

37

VroJibHas KUCII0Ta U €€ COJIu

https://m.edsoo.ru/36a13d99

38

[IpakTuueckas padbora Ne 4 o reme
"IlosrydyeHune yrieKuciioro rasa.
KagectBenHas peakius Ha KapOOHAT-

noH"

https://m.edsoo.ru/4ded4a8dc

39

[TepBoHaYaIbHEIE TOHATHS 00
OpraHUYeCKUX BEHIECTBAX KaK O
COCIMHEHMSIX yIiIepoia

https://m.eds00.ru/822fb263

40

erMHI/Iﬁ H €r0 COCAUHCHUA

https://m.edsoo.ru/1e94ee3a

41

[TpaxTnueckas padota Ne 5. Pemenne
SKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME
«BaxHeinme HeMeTauIbl U UX
COCIUHEHHUS

https://m.edsoo.ru/d72fa3e8

42

Kontponbnas padota Ne3 o teme
«Baxxuennme HeMeTaUIbl U UX
COEIHEHUS)

https://m.edsoo.ru/f5bae73d

43

OO6mrast XxapaKTeprUCTUKA XUMHYECKHX
AJIEMEHTOB — METAJIIOB.
Merammueckas CBs3b U
MeTaJlJINuecKasi KpucTauinyeckas
pemérka. Pu3nvecKkre CBOMCTBa
METaJIJIOB

https://m.eds00.ru/83192917

44

XHUMHUYECKUE CBOMCTBA METAJUIOB.
DNEKTPOXUMHUUECKUN Psifl
HaIpsSHKEHUN METaJIOB

https://m.edsoo.ru/5a41d1d4

45

OO61ue cnocoObl MoTy4YeHUs
MetaiuioB. CruiaBel. Beraucinenus mo
YPAaBHEHUSIM XUMUYECKUX PEAKIIN,

https://m.edso0.ru/435b87d4
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€CJIM OJIUH U3 PEareHTOB COJIEPIKUT
pUMecH

46 ITonsiTHE O KOPPO3UK METAIUIOB https://m.edsoo.ru/2c28f427

47 IIlenounkie MeTaIbI https://m.edsoo.ru/c86edb4a
O

48 KCHRT H THAPOKCH/IRT HATPHA 1 https://m.edsoo.ru/4fdeelae
KaJnsg

eJIOUHO3EME € MeTaJlJIBI —

49 Llen qu M HBHuH MCTAILIbL https://m.edsoo.ru/2bb5cf7b
KaJIbIIUA 1 MarHui

50 Bakueiinine coefMHEHUS KaJIbIIUS https://m.edsoo.ru/85¢c2cal6
00600

51 © LEIeHHe 1 eucTeMatizanit https://m.edso0.ru/593a4ab7
3HAHUH
E 661 C&

52 COTROCTD BOABLH CHOCODR €€ hitps://m.eds0o.ru/869f76b9
YCTpaHEHUS
[TpakTrueckas pabota Ne 6 o Teme

53 "YKECTKOCTH BOABI 1 METOIEI €6 https://m.edso0.ru/669f6¢cdd
ycTpaHeHus"

54 AnmroMuHnN https://m.edsoo.ru/37¢792ee
A N

55 MQOTEpHBIC CBOHCTBA OKCHIA https://m.edsoo.ru/82b7fa7d
THUIPOKCH]IA

56 Keneszo https://m.eds00.ru/b3996d2a
O

57 KCHRL, THAPOKCHIBT I COTH AKEAE3a https://m.edsoo.ru/c3£79221
(IT) u xxene3a (III)
O000111eHI

58 IEI © 1 CHCTEMATHEARI https://m.edsoo.ru/dbd9af72
3HAHUH
[TpakTuueckas pabora Ne 7. Pemenue

59 https://m.edsoo.ru/462adf7f

AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxuelnine MeTaibl U UX
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COCONHCHU)

Brruncnenus no ypaBHeHUAM

XUMHNUYCCKHUX peaKHHfI, €CJIM OAUH U3

p€arcHToB JaH B U30BITKE UIIN

60 1 https://m.edsoo.ru/a7a5913a
COJICP)KUT TIpUMeCcH. Beraucienus
MAacCOBOM J0JIM BbIXOJa MPOIYyKTa
peaxuu
O00011eHE U CHCTEMATH3a

61 I{I HHC I CHCTEMATH3AaI 1 https://m.edsoo.ru/eed7912
3HAHUN
Konrponsnas padora Ne4 o treme

62 «Baxuelnine MeTajIbl U UX 1 https://m.eds00.ru/5b499218
COETUHEHUSD)
BemectBa u MaTepuaisl B

63 B . p 1 https://m.edsoo.ru/483adc3a
[MOBCEAHEBHON KU3HU YEIOBEKA
XHUMHUYECKOE 3arpsI3HEHNE

64 3arp | https://m.edsoo.ru/f3f919fd
OKpYIKaroIen cpeapl
Ponb xumuu B perien

65 p HH 1 https://m.edso0.ru/a98127b9
AKOJIOTUYECKUX MPOOIeM
PesepBubil ypok. O000mIEHNE

66 P YPOK \I,H e 1 https://m.edsoo.ru/1¢364847
cHCTEMAaTH3alusI 3HAHUI
Pe3se i ypok. O000IIIeHIE

67 PBHEIH YP ELI e 1 https://m.edsoo.ru/56f46bf5
CHCTEMAaTH3aLUs 3HAHUI
PesepsHElil ypok. O0001IIEHHE U

68 p yp 111 1 https://m.edsoo.ru/b221b45¢
CHCTEMAaTH3aLHsI 3HAHWUI

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Kon
MpoBepsAEeMOro
pe3yJjabTara

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

1

IIo Teme: ((HCpBOHa‘laJ'IBHBIC XUMHUYCCKUC ITOHATHUS

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IIOHATHM: aToM,
MOJIEKYJIa, XHUMHUYECKHH DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMech (OJHOpPOAHAs W HEOAHOPOJHAs), BaJIEHTHOCTD,
OTHOCUTENIbHAS aTOMHAas M MOJIEKYJSpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAash Macca, MaccoBas J0Js XUMUYECKOIO
JJIEMEHTa B COCIWHEHUU, MOJIAPHBIA O0BEM, XMMHUYECKAs pPEaKIHs,
KIaccuukanus — peakiuil:  peaklud — COSAUHEHUS,  PEeaKIuu
pa3’oXKEHUs, pEaKlUuu 3aMElICHHs, pPEeaKIuu OOMEHa, JK30- H
SHIOTEPMUYECKUE PEaKIUH, TEIUIOBOW 3(P(PEKT peakIuu, pacTBOp,

MacCCoBasi A0JI1 BEIICCTBA (HpOI_[eHTHaH KOHI_[eHTpaI_II/IH) B paCTBOPC

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHU U

MPUMCHSATDH 3TU IMOHATHSA ITPU OMMUCAHUHA BCUICCTB U UX HpeBpameHHﬁ

1.3

HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIHUKY I COCTaBJI€HUS (OpMyIl

BCIICCTB U ypaBHCHI/II;'I XUMHNYCCKHX pCaKHI/Iﬁ

1.4

PpacCKphbIBaTb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O YYCHHUSA, 3aKOHaA

ABoraapo

1.5

OIIPCACIIATD BaJICHTHOCTbH aTOMOB JJICMCHTOB B 6I/IHapHI>IX

COCAMHCHUAX

1.6

KJIaccu(UIMpPOBaTh XUMHUYECKHE peakmuu (M0 YUCIy H COCTaBy

Y4aCTBYIOUINX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (HeKTy)

1.7

BBIYHUCIATL OTHOCHTCIIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIHO MAcCChI

BCIICCTB




1.8

BBIUUCIISATH MAacCOBYIO JIOJIFO XMMHUYECKOTO 3JIeMEHTa Mo ¢opMmyiie

COEIMHEHHUS,

1.9

BBIUUCJIATH MACCOBYIO JOJIIO BCHICCTBA B PACTBOPC

1.10

MPUMEHSATh €CTECTBEHHOHAYYHBIC METObI MMO3HAHUS — HAOJIOJCHHE,
U3MEpeHHe,  MOJEJIMPOBAHUE,  OKCIEPUMEHT  (peajbHbli U

MBICIICHHBIN )

ITo Teme: «Baxunennme npeacTaBUTEIN HEOPraHUYECKUX BEILECTBY

2.1

PaCKpbIBATH CMBICJI OCHOBHBIX XHWMHWYCCKUX TTOHSTHIA: OKCH I,

Kucjora, OCHOBaHHuE, COJIb

2.2

OTpeAeNATh MPUHAJICKHOCTh BEIIECTB K ONpEACNEHHOMY KIaccy

COeMHEHu 1o Gpopmyiam

23

KJIaccu(UIMpPOBaTh HEOPraHMUECKUE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOHCTBA
BEIIECTB pa3IMYHBIX KJIACCOB, MOJTBEpPXk/Aas ONUCAHHWE NpUMEpaMU

MOJIEKYJIAPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN

2.5

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

HpeBpaI_LICHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CJIeJ0BaThb IpaBujiaM I10JIb30BaHU XUMHYECKOU HOCYI[OI\/'I n
mabopaTOpPHBIM 00OPY/IOBAaHHEM, a TaK)Ke IMpaBUJiaM OOpAIIECHHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB I10 IMOJYYCHHUIO H c061/1paHmo
ra3oo0pa3HbIX BelIeCTB (BOIOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BELIECTBA, INIAHUPOBAThH U MIPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C IOMOIIBIO

MHAMKATOPOB (1akMyc, (heHosTaaerH, METUIOPAHXK U IPYTHE)

2.7

IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMHYECKOW pPEaKIINU

I[To Teme: «llepmogmyeckuit 3akoH u Ilepuoguueckass cucrema
xumudeckux anemeHtoB /. M. MengeneeBa. CtpoeHue aTOMOB.

Xumndeckas cB3b. OKHCIUTENHLHO-BOCCTAHOBUTEILHEIC peaKkuum»

3.1

PaCKpBIBATG CMBICJI OCHOBHBIX XHUMHYCCKUX TOHSTHMH: AApO aTromMma,
BHCKTpOHHHﬁ clion aToMa, aTOMHasd Op6I/ITaJ'IB, paauyc aroma,

XUMHYCCKasd CBA3b, IOJIApHAsd W HCHOOJIpHAsA KOBAJCHTHASA CBA3b,




SJICKTPOOTPULATCIIBHOCTh, HWOHHAasA CBA3b, HOH, KaTHOH, aHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IPOBaTL XUMHNYCCKUEC 5JICMCHTBI

33

OINKCHIBATh M XapaKTepHu30BaTh TabunuHylo ¢opmy llepuomudeckoii
CHCTEMbl XHMMHYECKHX 3JIEMEHTOB: DPAa3IHyaTh IOHITUS «TJIaBHAS
noarpynna (Arpynma)» u «mnobGouyHas mnoarpynna (brpymma)y,

«MaJiple» U «OOJIBIIHEY Nnepruoabl

3.4

packpsiBaTh cMbica [lepunonnueckoro 3akonHa JI.M. Menpaeneesa:
JIEMOHCTPHPOBATh TOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHYCCKHUX DJJIEMCHTOB OT HUX IMOJOXCEHUA B HepnonnquKoﬁ

CHUCTCMC

3.5

COOTHOCUTb  0003Hau€HHUs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguueckas  cucremMa  XMMHYeCKuX  anemeHtoB  J[.M.
MeHeneeBay € UYUCIOBBIMU XapaKTEPUCTHKAaMHM CTPOEHHUS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsii sapa, ooliee YHCIo

AIIEKTPOHOB U PACIpe/ie]ICHHE UX 110 3JIEKTPOHHBIM CIIOSIM)

3.6

OIpECacIIATh CTCIICHb OKHCJICHUSA 3JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

3.7

ONpeNeNsTh BUJ XUMHUYECKOM CBsI3W (KOBaJEHTHasT M HMOHHAas) B

HEOPTaHUYCCKUX COCIUHCHUAX

9 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

HpOBepﬂeMble NMPpEeAMETHBIC PE3YJIbTAaThI 0CBOCHUA OCHOBHOI
06p330BaTeJIbHOﬁ nmporpaMmbl OCHOBHOI'O o01ero 06p830BaHI/Iﬂ

1

ITo Teme: «BemecTBo 1 XUMUUECKasi peakLus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKHX IOHATHI: pacTBOD,
DIIEKTPOJIUTHI, HEAIEKTPOIUTHI, DIICKTPOJUTHUSCKAS JIHCCOIHAAIUS,
peaknuy MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
obpaTuMble u HEOOpaTUMbIe peaKkIu,
OKHUCJIUTEITFHOBOCCTAHOBUTEIIHLHBIC peakuuu, OKHUCJIUTEIb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOITHS,
aMQOTepHOCTh,  XUMHUYECKass  CBsA3b  (KOBAJICHTHAs, WOHHas,

MeTaHHI/I‘IeCKaH), KPUCTAJJINYCCKAA pGHIéTKa, CIIJIaBbI, CKOPOCTH




XMMHYECKON peakiuu

1.2

HIUTIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATHH H

IMPUMCHSATD 3TU IMOHATHSA ITPU OIMMUMCAHUHA BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATb YPABHCHUA BHGKTpOHHTH‘ICCKOfI Jucconmanuu KHCIIOT,
1IEJI0Ye M COJIeH, TOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS pEaKIui

HOHHOr0 0OMeHa

1.4

PaCKpbIBATh CYHIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/II\/JI

MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca ITHUX PeaKIHii

1.5

MIPOBOAMUTDH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuu

ITo temam: «HemeTamasl U UX coequHEHUI» U «MeTaibl U HX

COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crielM(pUIecKre XUMUYECKHIE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKAAs ONMCAHUE
[IpUMEPaMHU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX

XMMHYECKHUX PEaKui

2.2

COCTaBJIATL YPAaBHCHUA peaKHHﬁ, MOATBCPKAAOIMUX CYHIECCTBOBAHNC

TeHETHUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

23

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

YCIIOBUAX

24

clenoBaTh MpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TOCyIOH U
nabopaTOpHBIM 00OPY/JIOBAHMEM, a TaKXKe IMpaBUiiaM OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH TIO BBITOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJXYYEHUIO M COOMPAHHIO

ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIEKHUCIIOTO ra3a)

2.5

NPOBOJUTHh PEaKIMH, TOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3jindHbIX BCIICCTB: PaAClIO3HABATH OIIBITHBIM HyTéM XJiopuna-,
Opomun, womua, kapbonar, (¢ocdar, cwimkar, cyabdar,
THJIPOKCHIMOHBI, KaTHOHBl aMMOHUS, MOHBI W3YYCHHBIX METAJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPIaHMYECKUX BEILIECTB

ITo Teme: «XuMUS U OKPYIKaOIIAsl Cpeaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYecKuX mnoHsTui: [IJK

BCIICCTBA; KOPPO3Us METAJLJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalunu MBICITUTEIbHOMN JACATCIIBHOCTH —




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

AKCIEPUMEHT (peaibHbIN U MBICIICHHBII)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

8 KVIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1

HepBOHa‘{aHLHBIe XUMHUYECCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KM3HM YENOBEKa. XHUMHUS B CHUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

IlonsTe 0 MeTOoJax IMO3HAHUA B XUMHUH. UHCTEHIEC BEIIECTBA U CMECH. CnocoObl

paszaeneHus cMecen

1.3

ATOMBI © MOJICKYIJIBI. XnMuyeckre diieMeHThl. CHMBOIBI  XHUMHYECKHX

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

1.4

XuMHu4ecKas (I)OpMyJ'Ia. BaneHTHOCTE aTOMOB XMMHYECKUX 3JIEMCHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OrtHocuTeNnbHas aTOMHas mMacca.
OTtHOCHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas 107151 XMMHUYECKOTr0 3JIEMEHTA

B COCAMHCHUN

1.5

KomnuectBo BemectBa. Moisib. MossspHast macca. B3anmocCBs3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI] BemecTtBa. Pacu€rel mo dopmyrnam

XUMHUYECKHUX COCTUHEHUN

1.6

dOu3nyeckue U XUMHYCCKHUE SBICHUS. XHUMHUUYECKas peakuug u ee IIPpU3HAKH.
3akoH COXpaHCHHA MACChl BCIICCTB. Xumuaeckue YPaBHCHUSI. KHaCCI/I(i)I/IKaLII/IH

XUMHYECKHUX PeaKIuii (COeTUHEHMsI, Pa3JI0KEHUS, 3aMeIlIeHUs, OOMEHa)

1.7

XUMHYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY01, C ITPaBUIAMU
paboTel B JabopaTopur W TNpuéMaMu OOpalieHus C  JabopaTOPHBIM
o0opy/soBaHUEM, H3yYeHHE M ONHCcaHHe (HU3HMUECKUX CBOWCTB 00pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOmogeHne ¢GU3NUecKuX (IUIaBICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHWE U KOHJEHCAIUs BOJbI) U
XUMUYECKUX  (TOpEHHE CBEYH, [MPOKAJMBAHUE MEIHOM  IMPOBOJIOKH,
B3aMMOJICIICTBIE MeJla C KHUCJIOTOW) SBIICHUHM, HAOMIOJEHUE U ONHCAHUE
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPHIOM Oapusi, pas3jioKeHHe
runpokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJCICTBHE KeJie3a C PACTBOPOM

conu meau(Il), mzydenune crnocoboB pazaeneHus cMecer (¢ TOMONIIBI0 MAarHuTa,




(¢buapTpOBaHUE, BBITAPUBAHKE, IUCTWLUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKHU TTOBAPEHHOU COJIM, HAOIIOICHNE U OTIFICAHUE PE3yJILTATOB MPOBEICHUS
OTBITA, WJUTIOCTPHUPYIOMIETO 3aKOH COXPAaHEHHS MAacChl, CO3JTaHHE MOETeH

MOJIEKY (IIIapOCTEPIKHEBBIX )

Baxwueitmue MMpEaACTAaBUTCIIN HCOPTAaHNYCCKNUX BCIICCTB

2.1

Boznyx — cmechk rasos. CocrtaB Bo3ayxa. Kucimopon — anemeHT u mpocToe
BeulecTBo. HaxoxneHue kuciopoja B mpupojne, (pusnueckue M XUMHUECKHe
cBoiicTBa (peakuuu ropenus). Okcunpl. IIpumenenue kucnopoaa. CrocoOsl
MOJIy4€HHUsl KHUCJIOpoJa B J1abopaTopuu M NIpOMBIIUIEHHOCTH. KpyroBopot

Kucioposa B mpupojie. O30H — ayuioTpornHas MoaupuKalus KUCIopoia

2.2

TernoBoii 3pPexT XuMHUECKol peakui, TePMOXUMUYECKUE YPAaBHEHUS, IK30-
U DHIOTEPMUYECKUE PEAKIIMH. TOIINBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa,

yCHJICHHE TTApHUKOBOTO 3¢ (deKTa, pa3pyIieHrue 030HOBOTO CIIOSI
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Bonopon — sneMeHT u mpocTtoe BemiecTBO. HaxokaeHue Bomopoja B IpHUPOJE,
¢u3nuecKre W XUMHYECKHE CBOWCTBA, NPHUMEHEHHE, CHOCOOBI TOTyYCHHS.

Kucnotse! u conu
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Mosipablii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSM

2.5

dusznyeckre CcBoMcTBa BoAbl. Boma kak  pactBopuTenb. PacTBOpEIL
HaCLIH_[eHHbIC N HCHACBIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.
MaccoBass 107 BellecTBAa B pacTBOope. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBaHud. Ponb pacTBOpoB B MpUPOJE U B KU3HU ueioBeka. Kpyrosopor
BOABl B IpUpoJe. 3arps3HEHHE NpUpPOAHbIX BoA. OxpaHa M OYMCTKa

MNpUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coequHeHuil. Oxcuapl. Krnaccugukanus
OKCHJIOB: cosieoOpasyroniie (OCHOBHBIC, KHCIOTHbIE, aM(OTEepHBIE) W
HeconeoOpasytomme. Homenkmatypa okcnmoB. Dusnueckne M XUMHUYECKUE

CBOKCTBA OKCUAOB. [loryueHne okcuaoB

2.7

OcnoBanust. Knaccudukanuss ocHOBaHMH: IIENOYM W HEPACTBOPHMBIE
ocHoBaHMs. HoMeHnknatypa ocHOBaHH. PU3MYECKHE U XMMHYECKUE CBOMCTBA

ocHoBanuil. [IonydyeHne ocHOBaHUNI

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciaor. Ouszndeckue u
XUMHYECKHE CBOWCTBA KHUCHOT. Psag axktuBHocth MeTassioB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknatypa coseil. @usnyeckne M XUMHUYECKHE CBOWCTBA COJICH.




[Tonydenue coneit

2.10

I'eneTnueckas cBsI3b MECXKOY KilacCaMU HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMUYECKUI  DKCIIEPUMEHT: KA4e€CTBEHHOE  ONPEIEICHHE  COIEP)KaHUs
KHCIIOpOJla B BO3AYXE, IOJIy4€HHE, COOMpaHuE, paclo3HaBaHUE U H3YyUYECHUE
CBOWCTB KHCJIOPO/a, HAOII0I€HUE B3aUMOJEHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBHSI BO3HUKHOBEHUS U NpEKpallleHHsl TOpeHus (1oxkapa), 03HaKOMJICHHE C
oOpa3aMi OKCHJIOB UM OINHMCAaHHWE HUX CBOWCTB, IIOJyuy€HHUE, COOHpaHue,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOAa (ropeHue), B3auMojeicTBue
Bozopoaa ¢ okcugoMm menu(Il) (Bo3MOXKHO UCTIOIB30BaHME BUIEOMATEPHAIIOB),
HaOmrofieHne oO0pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEOBaHUE
0COOEHHOCTEH pacTBOPEHHs] BELIECTB C Pa3IMYHOW PAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MACCOBOW JOJEH PacTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeTallaMH (HaTpUeM U KaJbIMEM)
(BO3MOXKHO HCHOJIb30BAaHUE BUJEOMATEPHUANIOB), OIPENEICHUE PACTBOPOB
KUCIOT M 1IeJlouell ¢ MOMOIIbI0O MHIMKATOPOB, HCCIEeI0BaHHE OO0pa3loB
HEOpPraHMYECKHUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHNE W3MEHEHUs
OKpPacCKM HWHIMKAaTOpPOB B pacTBOpax KHCIOT U IIEIOYEH, H3y4YCHHE
B3aumozeiictBus okcunga Menu(ll) ¢ pacTBopom cepHON KHCIIOTBI, KUCIOT C
METaJUIAMH, PEAKIUH HEUTPAIU3allH, ITI0JTy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
SKCIIEPUMEHTAIbHBIX 3a/1ay 1o TeMe «BakHelmmMe kiacchl HEOPraHUYECKUX

COCTUHEHUIY

[Tepuoanueckuii 3axoH u [lepuoanueckas cucteMa XUMHYECKHX JIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCaKIITNN

3.1

IlepBble MOMBITKM KIacCHU(UKALUU XUMHUYECKMX d3JeMeHTOB. I[loHsaTne o
rpynmnax CXOJHBIX DJIEMEHTOB (ILEIOYHBIE U IIEIIOYHO3EMENIbHBIE METAJIBI,
rajloreHbl, MHEPTHbIE Ta3bl). DJEMEHTHI, KOTOphle 00pa3yloT am¢oTepHbIE

OKCHUABI U TUAPOKCHUBI

3.2

[Tepuonnueckuii 3akoH. [lepuonnueckas cucteMa XUMUYECKUX 3i1eMeHTOB J1.1.
Meneneesa. KopoTkonepuoanas " JUIMHHOTIEpUOHAS (bopMbI
Ilepuonuueckord cuctembl xuMmudeckux osaemeHToB .M. Mengeneena.
Ilepuonsl u rpynnsl. PU3MYECKUI CMBICI HOPAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymnibl AJIeMeHTa
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Crpoenue aromoB. CocraB aroMmHbIX saep. M3oronsl. Onextponsl. CTpoeHue




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

3JIEMEHTa Mo ero nosuoxenuto B [lepuoanueckoii cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHUs paJuyca aToMOB XHMHUYECKUX DJIEMEHTOB,
METAIMYECKMX W HEMETANIMYECKMX CBOMCTB IO TpynmaM U IEpPHOAAM.
3nauenue [lepuonmueckoro 3akoHa u Ileproauueckoil cUCTEMbl XMMHYECKHX
AJIEMEHTOB ISl pa3BUTUA Hayku W mpaktuku. .M. MennaeneeB — y4€Hblil u

IpaKJaHUH

3.5

Xumnueckass cBsizb. KoBaneHTHas (MOJsIpHAsT W HEMOJSIpHasi)  CBSI3b.

:‘)J'ICKT]Z)OOTpI/IHaTeJ'IBHOCTI) XHMHYECKHX 3JIeMeHTOB. loHHas CBI3h

3.6

Crenenn okuciieHnst. OKUCIUTSIHEHOBOCCTAHOBUTEILHEIC peaKuuu. Hpoueccm

OKHUCJIEHHS B BOCCTAHOBJIEHHS. OKUCIIMTEIM U BOCCTAHOBUTEIIH

3.7

XUMHUYECKUH OSKCIIEPUMEHT: H3Y4YeHHE OOpas3loB BEIIECTB METAIOB U
HEMETAJIJIOB, B3aMMOJCHUCTBHAE THUAPOKCHUAA LUHKA C PAacCTBOPAMH KHUCJIOT U
LIEJI0YEH, MPOBEIECHUE OIBITOB, WIUIFOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTEJbHBIX peakluil (ropeHue, peakliuy pas3ioKeH!s, COeTMHEHUS)

9 KVIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAHUA

BemectBo u xumnyeckas peakuus. Ilosropenue

1.1

Ilepnonnueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX 3J1eMeHTOB J[. M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHMHM CBOWCTB
XUMUYECKUX DJEMEHTOB TMEPBbIX TPEX MEPUOAOB, Kaus, KalbIUI U HX
COCJIMHEHUII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepuomnueckoi

CUCTCMC U CTPOCHUECM UX aTOMOB

1.2

CrpoeHne BellecTBa: BBl XMMHMUYECKOM CBA3H. THUNBI KpHUCTaNIMYECKUX
PEWETOK, 3aBUCHMOCTD CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHU4YecKoi cBs3u. Knaccugukanus 1 HOMEHKIaTypa HEOPraHu4eCKUX
BEUIECTB (MEXAyHapoAHAasi U TpHUBHAJIbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCSIIMXCSA K Pa3IM4YHBIM  KjJaccaM HEOPraHWYECKUX COCHUHCHMIA,

TCHCTUYCCKA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakLuil 0 pa3IMYHbIM IpU3HAKaM (110 YUCITY U

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




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

TCPMOXUMHNYCCKUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHYISCKOM peaKkunu

1.4

[TonsitTue 00 0OpaTUMBIX M HEOOpPaTHUMBIX XMMHUYECKUX peakuusx. [lonsrue o
TOMOTE€HHBIX U T€TEPOreHHBbIX peakiusaX. [[oHATHE 0 XMMHUECKOM PaBHOBECHH.
@akTophl, BIMAIOIINE HAa CKOPOCTh XUMHUYECKOW pEaKkUUd U IOJ0KEHHUE

XUMHUYICCKOT'O paBHOBCCH:A

1.5

OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUUH,  JIEKTPOHHBIM  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBiieHHUE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMH C HCHOJIB30BAHMEM METOJa

AIIEKTPOHHOTO OanaHca

1.6

Teopust 3NMEKTPOIUTUUECKON TUCCOIMAIMU. DJIEKTPOIUTHl U HEIICKTPOIUTHI.
KarnoHnsl, annonsl. MexaHu3M JAMCCOLMALNK BEUIECTB C Pa3IMYHbIMU BUIAMU
xumMmudeckoi cBsa3u. Ctenenp guccoruanii. CUIbHbIC U cIa0ble AIeKTPOJIUTHI.
Peakiuu monHoro oOMeHa. YCIOBHUS MPOTEKAHUs pPEaKIMil MOHHOTO OOMEHa,
MOJIHBIE W COKpallléHHbIE WOHHBIE ypaBHEHHMs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMH H COJell B CBETe TWPEICTABICHUA OO0 3JICKTPOITHTUYECKON

nucconnanuu. KauectBeHHbIe peakiiny Ha MOHBI. [[oHATHE 0 THApPOIU3E CoJeit

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPUCTAUTHYECKHX
pPEImIETOK HEOPTaHWYECKUX BEIIECTB — METaNIOB UM HEMeTauioB (Tpaduta u
ajMasa), CIIOKHBIX BEIIECTB (XJOpWIa HATPHUA); HCCICAOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHWMHYECKOW peaklud OT BO3ICHCTBUS pPA3IUUYHBIX (AKTOPOB;
UCCIIC/IOBAaHNE  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEHIECTB,  Mpoliecca
JUCCOIMAIIMU  KUCIIOT, WIeJoYer u coliel (BO3MOXXHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEJACHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU
MIPOTEKaHUs peaKIuii HOHHOTO oOMeHa (0Opa30BaHME OCaJIKa, BBIJICIICHHUE Ta3a,
o0pa3oBaHUe BOJbI); OIBITOB, HWUIIOCTPUPYIOLIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakuuil (TOpeHue, peakiuH pasoKeHUsl, COCIUHEHMUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIIHii

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4

HewmeTamis! 1 ux COCINHCHUA

2.1

OO06mass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u GU3NYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHWMHUYECKHE CBOMCTBA Ha NpUMEpe XJopa

(B3aHMOHeﬁCTBHC C MCTalllaMH, HCMCTaJlllaMH, H_ICJ'IO‘laMI/I). XJ'IOpOBOI[OpO,I[.




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

HaxO0JEHUE B MPUPOJIE

2.2

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

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

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

MUHEPATBHBIX YI0OpEeHUI

2.5

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

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




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

CEJILCKOM XO3AHCTBE

2.6

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

COEIMHEHUN

2.7

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

HCITIOJIB30BaHUA CTPOUTCIIBHBIX MaTCpHUaIOB B MMOBCEIHEBHOM KU3HU

2.8

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

acopOIMK pacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM VIJIEM U YCTPOHCTBOM




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

3aJ71a4 110 TeMe «BakHelie HeMeTaUIbl U UX COSAUHEHUS

Mertamisl 1 uX COCIUHCHU A

3.1

OO0mias xapakTePUCTHUKA XUMUUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nonoxenuss B Ilepuogmueckor cuctemMe XuUMHUYecKux diemeHtoB J[.U.
MenneneeBa u ctpoenust aroMoB. CTpoeHre MeTaiuioB. MeTainyeckast CBsI3b U
METAJJINYECKass KpUCTAJUIMYECKas pemeérka. ODIJIEKTPOXHUMHUYECKUH  Psll

HaIPSKEHUN METaJIOB

3.2

OusnuecKkue U XUMHYECKHE CBOIcTBa MeTayuioB. OOImMe crnoco0bl MOMyYeHHS
MeTasuioB. [IoHATHE 0 KOPPO3UM METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Kopposuu. CruiaBsl (CTajb, YyT'YH, JIOPATIOMUHHNA, OPOH3a) M UX IPUMEHEHUE B

OBITY ¥ IPOMBIIIJIEHHOCTH
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[[lenouynsle MeTayuibl: nosioxkeHue B [lepumoguueckoil cucTeMe XUMHUYECKHX
aneMeHToB JI.M1. MeHzeneeBa; cTpoeHHEe MX aTOMOB; HAXOKJIEHHUE B IPUPOE.
du3nyecknue 1 XMMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKcuasl u
THJIPOKCUABl HAaTpusd W Kaiaus. [IpuMeHeHHe IIeTOoYHbIX MEeTaluIOB U MX

COEIMHEHUN
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Mlenouno3eMenbHbIE  METAIBI MAarHMM W KaJdbIUM: IIOJIOKEHHE B
[Tepuoanueckoii cucreme xumuueckux anemeHToB J[.M. Menaeneesa; ctpoeHue
X aTOMOB; HaxoOXJieHHe B mpupoje. Puznueckue U XMMUYECKHE CBOMCTBA
MarHusi U Kanblusa. BaxxHedinme coeauHEHUs KaibIus (OKCHUI, THUAPOKCHI,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

3.5

AmomMuHuii: nonoxkenue B Ileproguueckoil cucreMe XUMHYECKHUX 3IIEMEHTOB
.M. MenneneeBa; CTpO€HHE aroMa; HaxOXAeHUE B mnpupoae. Puznueckue u
XUMHUYECKHE CBOMCTBA allFOMHHHUA. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUAPOKCH/IA

AJITOMUHUA

3.6

Kene3o: nonoxenne B [lepuonnueckoi cucremMe XUMUYECKUX 31aeMeHToB J[. 1.
MenneneeBa; CTpOe€HHE aTOMa; HaxOXJIeHWe B mpupoae. dDusnyeckue u
XUMUYECKHE CBoOMcTBa kene3a. Okcunbl, TApokcuasl u conu xene3a(ll) u

xene3a(Ill), ux coctas, CBOICTBA U TTOJTyYCHHUE

3.7

XUMUYeCcKu OKCIICPUMCHT. O3HAKOMJICHUE C o6pa3uaMH METAIJIOB M CIIJIaBOB,

uX (U3MUECKUMH CBOWCTBAMH;, HW3yUCHHE PE3yJIbTATOB KOPPO3UH METAJJIOB




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

X COCANHCHUA»

XuMmus 1 OKpYy’Karouas cpeaa

4.1

Hosrlie MaTepuaibl U TCXHOJIOTUH. BemectBa u MaTcepHraJibl B IMOBCEIHEBHOM
J)KU3HH YeJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe HCIIONIB30BaHNE BEIIECTB U
XUMHNYCCKHUX peaKquI B 6BITy. HepBa;I nmoMoaib MIpu XUMHUYCCKUX OXKOraXx MU

OTpPABJIEHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  IpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxkaromieit cpeasl [1/IK. Pons xuMun B permeHn 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHble HMCTOYHHMKH YTJIEBOAOPOAOB (yroib, MPHUPOIHBIA Tra3, HETh),

MPOIYKTHI MX MEePEPabOTKH, UX POJIh B OBITY M MPOMBIILIEHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3ydyeHHue o0pa3loB MaTeprasioB (CTEKIIO, CIIJIaBbI

MCTAJIJIOB, TOJIMMEPHBIC MaTCpI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pazoBanust Ha ocHoBe ®PT'OC

1

IIpencrasnenue:

1.1

O TI03HABa€MOCTH SIBICHUH TNPHUPOJbI, TMOHUMAaHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOM HAyKH Kak OO0JaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIed KyIbTypbl W INPaKTHYECKOU
JEATEIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBA;

IMOHUMAaHUC MECTAa XUMHUHU CPCIU APYTUX €CCTCCTBCHHLIX HAYK

1.2

0 HAaYYHBIX MCTOAAX IMO3HAHU, B TOM YHUCJIC SKCIHCPUMCHTAJIIBHBIX U
TCOPCTUUCCKUX MCTOAAX HMCCICAOBAHUSA BCIICCTB W UIYUCHUA
XHUMHUYCCKUX pea1<um71; YMEHUEC HCIIOJIBb30BATh MOACIHN JJIA

OOBSICHEHUSI CTPOCHHSI AaTOMOB U MOJICKYJI

1.3

o cdepax npodeCcCHOHATHHON AEITEILHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHDKEHHSAX
XMUMHUUYECKOH HayKH, YTO IIO3BOJHMT OOYYaroIIUMCS paccMaTpHBaTh
XUMHIO Kak cepy cBoelt Oyayieil npogeccuoHanbHOMN AeITeIbHOCTU
U clenaTb OCO3HAaHHBIM BHIOOpP XMMHHU KakK MPOQHIBLHOTO IMpeaMeTa

IIPH [IePEX0/ie Ha YPOBEHB CPEAHETO 001Iero oopa3oBaHus

Bianenne cucrteModl XHMMHMUYECKMX 3HAHUM M yMEHHE IIPUMEHSATH

CUCTCMY XUMHUUYCCKUX 3HaHHfI, KOTOpasA BKIOYacCT:

2.1

Ba)KHEHIINE XMMHUYECKUE MOHATHA: XUMHUYECKHHM JIIEMEHT, aToM,
MOJIEKYJIa, BEILIECTBO, NIPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOJHAsl CMECh, OTHOCUTEJIbHbIE AaTOMHas M MOJIEKYJIsIpHas
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIApHasd Macca, MOJ'I)IpHLII\/'I
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJb (CpemHss), XUMUYECKas
peakuus, peaklMyd COEIUHEHMs, PEaKLUUH Ppa3IoKeHHs, peaKkLuu
3aMEIeHNs, PEaKIuu OOMeHa, TeIuIOBOM 3((EKT peakuuu, dK30- H
SHJIOTEPMHUYECKHE PEAKLUHU, PacTBOp, MAccoBas A0JII XMUMHUYECKOTO
OJICMCHTA B COCIUHCHUH, MACCOBAd NOJId U MPOUCHTHAsA KOHICHTPAIUA

BEIIECTBA B PACTBOPE, PO aTOMa, JICKTPOHHBIH CJIOH aToMa, aTOMHast




opOuTanb, paguyCc aTroMma, BaJEHTHOCTb, CTEIEHb OKHCJIEHUS,
XMMHUECKasl CBA3b, JIEKTPOOTPULIATEILHOCTD, IIOJIIPHAs U HETIOJSApHAs
KOBAJICHTHAsI  CBA3b, MOHHAs  CBS3b, METAJUIMYECKas  CBS3b,
KpUCTaJUIMYecKass pemeérka (aroMHas, MOHHAas, MeTaJulndecKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHMOH, JIEKTPOJIUT U HE3JIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsT ~ JUCCOLMAINSA, PEAKIUd HMOHHOIO OOMeEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKUMH,  OKUCIUTENb U
BOCCTAaHOBHTENb, OKHCIEHHME M  BOCCTAHOBIICHHE, JJIEKTPOJIH3,
XMMHYECKOE paBHOBecHE, OOpaTHMble W HEOOpaTUMbIE peaKIuy,
CKOPOCTb XMMHUYECKOW peakumu, kartanumsarop, IIJIK, xoppo3sus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIArarolike 3aKOHbl XMMHHU: 3aKOH COXpPaHEHUs MaccChl,
nepuonnueckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaapo
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TCOPUU XUMHWU: ATOMHO-MOIJICKYJIIpHAsA TCOpHUs:, TCOPHA

BHGKTpOJIHTI/I‘IeCKOfI JUCCoanuu

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOUAOLIECH:

3.1

YMCHUC MMPAaBHUIIbHO UCIIOJIbB30BATh U3YUYCHHBLIC BEIICCTBA U MAaTCPUAJIbL
(B TOM 4YHCIiE MHHEpaJbHBIC YAOOPEHHS, METAUIbl W CIUIABBI,
MPOAYKTBHl NEPEpadbOTKHU MPHUPOAHBIX HCTOYHUKOB YIJIEBOJOPOIOB
(yrns, mpupogHoro rasza, HeTH) B OBITY, CEIIbCKOM XO3SWCTBE, Ha
MPOM3BOJCTBE M IMOHUMAaHHE 3HAYEHUS >KUPOB, OEJIKOB, YTIEBOJIOB
JUTSL OpraHu3Ma 4eJIoBeKa; YMEHUE MTPOTHO3HPOBATH BIIMSIHHIE BEIICCTB
U XMMHUYECKUX IPOILECCOB HA OPraHU3M 4YeJOBEKAa U OKPYKAIOUIYIO

MIPUPOJIHYIO CpEy

3.2

YMCHUC HHTCIPUPOBATD XUMHUUYCCKHUEC 3HAHHUA CO 3HAHUAMH APYTUX

y4eOHBIX TPEIMETOB

3.3

HaJIMYME OIbITa paboThl C PA3IMYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
[0 XMMHUHU (HayyHash W Hay4dyHO-NIONYJSIpHAsl JINTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTUBHO OLICHHUBATh I/IH(bOpMaI_[I/IIO O BCIICCTBAX, HX
MMPpEBpaAlICHUAX u MPaKTUICCKOM MNPUMCHCHUU nu YMCHUC

HCIIOJb30BaTh €€ AJIs PEIICHUA y‘le6H0-H03HaBaTeJ'IBHI)IX 3aaa4

BJ'Ia,Z[CHI/Ie OCHOBaMH ITOHATHHHOI'O amnmnapara M CHMBOJHUYCCKOI'O

A3bIKa XMMHUH JUIsL cOCTaBJeHUsl (OpMYJ HEOPraHWYECKHX BEILECTB,




YpaBHEHUH  XUMHYECKHUX  pPEaKIMd; OCHOBAMH  XHUMHUYECKOM

HoMmeHkIatypsl (IUPAC u TpuBnanbHoii)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs 31eMeHTa B Ilepuogmdeckoit

CUCTEME C UYHUCIIOBBIMH XApPaKTECPHUCTHUKaAMHU CTPOCHHUA aTOMOB

5 XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsAn sApa, oOOIIee YHUCIO
9JIEKTPOHOB), PACHPECICHUEM DJJIEKTPOHOB IO DHEPreTHUYECKUM
YPOBHSIM aTOMOB TMIEPBBIX TPEX MEPUOJIOB, KAUS U KaIbIIHS
[IpencraBnenre 0  MEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX 3JEMEHTOB (paJuyc aTroma, 3JIEKTPOOTPHUIIATEIILHOCTB),
6 MPOCTBIX W CJOXKHBIX BEUIECTB OT TMOJIOKEHHUS] DJIEMEHTOB B
[lepuonnueckoit cucremMe (B MaibliXx MEpUOJaX U TUIABHBIX
MOATPYMIAax) U JIEKTPOHHOTO CTPOCHHSI aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XUMHUYECKHE 3JIEMEHTBI
7.2 HEOpPraHWYEeCKHUE BEIEeCTBA
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenensith:
81 BAJICHTHOCTh U CTENEHb OKHUCIEHUS XMMHYECKUX DIIEMEHTOB, 3apsij
' HOHa
g2 BHJI XUMHYECKOW CBS3M W THN KPUCTAUIMYECKOW CTPYKTYpPHI B
' COEIMHEHMSIX
8.3 XapakTepP Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIIb
9 YMeHune XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOMCTRA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOIOpoA, rpadwur, anmas,
9.1 KpeMHHH, a3oT, Qocdop, cepa, Xxjop, HATpUi, KalaWii, MarHuw,
KaJIbIIUH, aJTFOMUHUN, KEJe30)
CJIIOXKHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX PacTBOpPOB (BOJA,
aMMHaK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHUIbI U TUAPOKCUIBI
97 metaioB [-IIA rpynn, amromunus, menu (II), uunka, xeneza (II u
' III), okcunsr yrieponaa (I u IV), kpemuus (IV), azota u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a30TUCTasi, a30THaf,
docdopHas, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3

IMIPOrHO3UPOBATH u XapaKTEpU30BaATh CBOMCTBaA BCIICCTB B




3aBUCMMOCTH OT HMX COCTaBa UM CTPOCHHUA, NPHUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

HpeBpaHICHI/Iﬁ B pa3JIMYHBIX YCIIOBHUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE M MOHHBIEC YPABHEHUS PEAKIUil, B

10
TOM YHUCJIE:
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUiA
103 WUTIOCTPUPYIONINX XHUMHYECKHE CBONCTBA WM3yYEHHBIX KJIACCOB
' (Tpymi) HEOPTraHMYECKUX BEIIECTB
104 MOJTBEPKIAIOIINX TeHETUYECKYI0 B3aUMOCBSI3b MEXKy HUMHU
11 YMeHHe BBIYUCTATH (IPOBOAUTH PACUETHI):
1 OTHOCHUTENIFHYI0 MOJICKYJISIPHYI0O M MOJSIPHYIO MacChl BEIECTB,
‘ MacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUU
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEM ra3oB
114 [0 YpaBHEHUSM XHUMHYCCKHX PEAKIUH W HaXOIUTh KOJIWYIECTBO
' BEIIECTBa, 00BbEM U MacCy peareHTOB WM MPOYKTOB PEaKIIuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTO TO3HaHWs  (HaOironeHue,
11 HU3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU U3yUECHUH BEIICCTB U
' XUMHUYECKUX SBIIEHUH; yMeHue chopMynupoBaTh MpodieMy u
MIPEIJIOKUTH IyTH €€ PEIICHUs
192 0e3omacHOM pabOThl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCYI0U U JIabopaTOPHBIM 000PYAOBaHUEM
MpaBHJIaMU OE€30MaCHOTO OOPAIEHUs C BEIIECTBAMU, UCTIOTIh3YyEMBIMU
B TMIOBCETHEBHOW JKU3HHM, MPABUIIAMH TIOBEICHUS B IEJIAX COCPEIKEHUS
193 3MI0pPOBbS U OKPY’KaIOLIEH NPUPOIHON Ccpelbl; MOHUMaHHE Bpena
. (omacHOCTH) BO3ACHCTBHSI HA >KMBBIE OPTaHU3MBI OMPEICIEHHBIX
BELIECTB, CIIOCOOOB YMEHBUICHHS] U IPEJIOTBPALLEHUS HUX BPEAHOIO
BO3JECHCTBUSA
3 Hannuue mpakTHYeCcKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYFOIINX XUMHUIECKUX IKCIIEPHUMEHTOB:
131 U3y4YeHHE U onHucaHue (U3MYECKHUX CBOMCTB BEILECTB; O3HAKOMIICHUE

C (bI/I3I/ILIeCKI/IMI/I n XUMHUYCCKUMH SIBJICHUSMU, OIIBITHI,




WUTIOCTPUPYIOUIHNE MPU3HAKU MPOTEKAHUS XUMUUYECKUX peaKlui

13.2

n3ydeHHe croco0OB pa3eieHus cMecen

13.3

IMOJIYYCHUC KHUCJIIOPOAa HW H3YUYCHHUE CTOo CBOﬁCTB; MMOJIYYCHHUC
BOAOpPOda U U3YUYCHUC CTO CBOﬁCTB; MOJIYUYCHHUC YTJICKHUCJIOTO ra3da u

M3YyYEHUE €ro CBOMCTB; MOTy4eHHEe aMMHUaKa U U3y4YEHHE €ro CBOWCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPENCIEHHOW MacCoOBOM J10JeH

pacTBOPEHHOTO BEILLIECTBA

13.5

NIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHJIOpaHKa 51
dbeHondTanenHa) s ONPEACIICHHUs] XapaKTepa Cpelbl B PacTBOpax

KHCJIOT U MIeI04ei

13.6

WCCJIEIOBAHUE W  ONKMCAHUE CBOWMCTB HEOPraHUYECKUX BEILECTB
Pa3IUYHBIX KJIACCOB; M3YYE€HHUE B3aMMOJCUCTBUS KHCIOT C METAJUIaMH,
OKCUJAMHM  METAJUIOB,  pPaCTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBaHHUSIMH, COJISIMM; IIOJYyYEHHE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOIO MeTaula JpYyrMM W3  pacTBopa  COJH;
UCCIIeIoOBaHNEe aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaIOMUHUS U

OUHKa

13.7

perieHne YKCIePUMEHTAIBHBIX 3a7a4d 1Mo TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHUYEeCKUX COE€IUHEHHI; «INEeKTPOIUTHYECKAS
auccomuanusy;, «BaxkHelmnmme HEMETalUIbI W HX COCIUHCHHSY,

«BaknHele MeTaabl U UX COCTUHEHUS)

13.8

XMMUYECKHE  OKCIICPUMEHTHI,  WDUIOCTPUPYIOIIUE  NPU3HAKU
NPOTEKaHUs PeaKiiii HOHHOTO OOMEHa; KAaueCTBCHHBIC PEakKIiMd Ha
NPUCYTCTBYIOIIME B BOJHBIX pPACTBOpax HOHBI: XJIOPUA-, OpOMHII-,
wonun-, cynbdar-, Qocdar-, KapOboHAT-, CHUIMKAT-AaHHOHBI,
TUPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHUs, KaJIbIHs, ATIOMUHHS,

xenesa (2+) u xkenesa (3+), meau (2+), HuHKA

14

YmMmeHnue:

14.1

NPEICTaBIATh PpE3yJNbTaThl 3KCIIEpHUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaOIMIl M BBIABIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXJIY PeallbHO HAOIIOJaeMBIMU XUMHYECKUMHU
SIBIIGHUSIMU U TIPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMHUDE,

OOBSICHATH MIPUYINHBI MHOI‘OO6pa3I/I$I BCIICCTB




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUSA

1

HepBOHa‘IaJ'II)HBIe XHUMHUYCCKUEC ITOHATHUA

1.1

YucTele BC€IICCTBA U CMCCH. Crioco0n1 pasaciICHUs cMmecent

1.2

ATOMBI WH MOJICKYIJIbI. Xumuueckue djieMeHTBHl. CHMBOJBI  XHMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIIOKHBIC BCIICCTBA.

1.3

Xumnueckas Gopmyia. BaleHTHOCTh aTOMOB XMMHYECKHX JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHUTENBLHAs aTOMHas Macca.
OtHocuTeNnbHas MOJICKYJIsIpHadg Macca. MaccoBasi J0JIsI XUMHYECKOr0 3JIEMEHTa

B COCAMHCHUU

1.5

KomnyectBo BemectBa. Monb. MonspHas macca. MonspHbld 00bEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

OuU3NYECKHE U XMMHYECKHUE SABJICHUSA. XUMHUYECKAs PEAKUUs U €€ MPU3HAKH.

3aKOH COXpaHEeHMsI MacChl BeIEeCTB. XUMHUECKHUE YPaBHEHUS

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH H HepI/IO,Z[I/IIICCKaH CUCTCMAa XHMHNUYCCKHUX JOJIICMCHTOB

.. Menaeneea. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuii 3akoH. [lepuoguueckas cucremMa XUMUIECKUX dnemeHToB [[.H.
MenneneeBa. [lepuoasl u rpynmnbl. @U3HUECKUA CMBICT TOPSIAKOBOIO HOMEPA,

HOMCPOB IICpHOJa U I'PpyHIIbI 3JICMCHTA

2.2

Crpoenune atomoB. CoctaB aToMHBIX s1ep. M3oronsl. Dnekrponsl. CTtpoeHue
ANIEKTPOHHBIX 000N0YeK aroMoB MepBbIX 20 XMMHUYECKHX 3JIEMEHTOB

[Tepuoanueckoint cucremsl [[.1. Menneneesa

23

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUONIOB, KalWs, Kaiublusa (paguyca aToOMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METAIIMYECKHUX W HEMETAJUIMYECKUX CBOMCTB) W UX COCAMHEHUH B
COOTBETCTBMHM C TIOJIOKEHHEM »dJieMeHTOB B [lepmonuueckoir cucreme u

CTPOCHUECM HUX ATOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xnumuueckasgs cBsI3b.  KoBaneHTHas (HOHHpHaH u HCHOJ’IHPH&H) CBA3b.
BHCKTpOOTpI/ILIaTeJH)HOCTI) XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.

Merannnyeckas CBI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, MeTajuindyeckas),
3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIA KPUCTAUIMYECKOW PEHIETKH M BUJA

XUMHUYECKOU CBI3U

Baxueiime npeAcTaBUTENM HEOPraHMYECKUX BemiecTB. Hemeramnbl U ux

coeqUHEHU. MeTalnbl U UX COSIMHEHUS

4.1

Knaccugukanuss M HOMEHKIATypa HEOPraHMYECKHX COEIUHEHHUH: OKCHI0B
(coneobpa3ytoiue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIe) U
HecosieoOpa3ylonye; OCHOBAaHWM (IIENOYM W HEPaCTBOPUMBIC OCHOBaHMA);
KUCIIOT  (KHCIOpOJACOAep)KaIue M OECKUCIOPOJHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

®Ou3nyeckue ©W XHMHYECKHE CBOMCTBa IMPOCTBIX  BCIICCTB-HCMCTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

du3nyeckue U XHMHUYECKHE CBOMCTBa IMMPOCTBhIX BEUICCTB-MCTAJIJIOB: JIUTUA,
HaTpusd, Kajlusd, Marovusad U KaJIbIOWsA, aJJFOMUHUA, KCIIC3a. SHGKTPOXI/IMI/ILIeCKI/Iﬁ

PAl HANPSHKEHUN METAILIOB

4.4

@uU3NYECKHE U XMMHYECKHE CBOKCTBA BOJOPOJHBIX COCIUHEHUN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

duznueckrue W XUMHUYECKHE CBOMCTBA OKCHAOB HemeTayuioB: cepwl (IV, VI),
azota(ll, IV, V), dochopa(Ill, V), yraepona(ll, IV), kpemuaus(IV). [TonyueHue

OKCHUJ0B HEMCTAIIJIOB

4.6

Xumudeckue cBOMCTBa OKCHIOB: MeTawioB [A—IIIA rpynm, muaka, meau(ll) u

xeneza(Il, III). TTomy4yeHrne okcHI0B METANIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAaHUH M aM(OTEPHBIX T'MAPOKCHIOB (Ha MpUMepe
THJIPOKCUJIOB ~ aJIOMHUHMS, Kene3a, IuHKa). [lomyuenue ocHoBaHuM U

aM(OTEepHBIX THIPOKCUIIOB

4.8

OOue XMMHUYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEPHHUCTON, CEepHOM, a30THOU, PocopHOH, KpeMHHUEBOU, yroiapHO. OcoObie
XMMHWYECKHE CBOMCTBA KOHIEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIOT.

ITomyuyenue kucior

4.9

OO01ue xuMu4eckue cBoicTBa cpeaHux coiseil. [lomyuenue coneit

4.10

[Tonyuyenne, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOIa, aMMHaKa,

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

4.11

HonyquI/Ie aMMMakKa, cepHoﬁ U a30THOH KHCJIOT B MMPOMBIINIJICHHOCTH. O6H.[I/Ie

CIOCOOBI MOJTYUYEHUS] METAJIJIOB




4.12

I'eneTnueckas cBSI3b MEXKAY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHCHI/Iﬁ

XHUMUYECKUE PEaKIuu

5.1

Krnaccudukaryst XuMUUECKHX peaknuii Mo pa3IMYHbIM NpPU3HAKAM: 10 YUCITY H
COCTaBY Y4YaCTBYIOIIMX B PEAKUMU BEIIECTB, MO TEIUIOBOMY J(PQeKTy, Mo

W3MEHEHHIO CTEIICHEH OKHMCIICHUS XUMUIECKHX YJIEMCHTOB

5.2

TennoBoii 3 HEeKT XUMHUUECKOW pPeakiui, TEPMOXUMHUUICCKUE YpaBHEHUS. DK30-

U DHAOTEPMUYECKUE peaKkMi. TepMOXUMUYECKUE YPABHEHUS
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OKHUCIUTEIBHOBOCCTAHOBUTEILHEIE pCaknuu. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKMCIEHWST W BOCCTAHOBJICHHs.  OJEKTPOHHBIM  OayiaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIbHOM pCaknuun

5.4

Teopust anekTpoaUTHYECKON qucconuanuu. KaTnonsl, aHHOHBI. DJIEKTPOIUTHI U

HEINEKTPOJUThI. CHIIbHBIC U ca0bIe ANEKTPOIUTHI. CTENeHb JUCCOHAITIT

5.5

Peakiun wioHHOTO OOMEHA. YCJIOBHSI NMPOTEKAHWs PEAKIMA HMOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHBIC HOHHBIC YPAaBHCHUA peaKI_II/Iﬁ

XuUMHA ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa M Marepuansl B IIOBCEIHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XMMMYECKMX peakUuil B J1aboparopuu U OBITY.

HepBaﬂ ImomMouib Mpu XuMHUYICCKUX 0KOraX U OTpABJICHUAX

6.2

XUMHUECKOE  3arps3HEHUE OKpYy)Karomled cpelabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIOCOOBI €r0 MPEAOTBPAIICHUS
[IpenenpHas nmomyctumas koumeHtpanus emectB (IIJJK). Pomp xumuu B
PEIICHUH JKOJIOTUYCCKUX MpoOsieM. YCWICHHE TapHUKOBOTO 3ddekTa,

paspymcHnue 030HOBOI'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, docdopa, yriaeposa, KpEMHHS U UX COCIUHCHUHN B
OBITY, MEIWIIMHE, MPOMBINUICHHOCTH W CEIhCKOM xo3siicTBe. [IprmeneHue
METaJUIOB M CIUIAaBOB (CTajb, YYTyH, IIOpaJIOMHHHK, OpoH3a) B OBITY U
MPOMBINICHHOCTH UX cOeArHEeHU. [IoHATHE 0 KOPPO3UU METaIOB, OCHOBHBIC

CHOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpupogHble WCTOYHHWKH YIJIEBOJOPOJOB (yrojib, MPUPOIHBIN Ta3, HE(PTH),

MPOIYKTHI UX MepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHUX BEIECTBAX KaK O COEAMHEHUSIX
yriepoja (MeTaH, 3TaH, STUIEH, alleTUICH, 3TaHOJI, INIULEPHUH, YKCYCHAs! KUCIIOTA).
[TonsiTue 0 OMOJIOTMYECKU BaKHBIX BEIIECTBAX: XKHpax, OelKkax, yriaeBojax — U ux

POJIHM B )KM3HU YCIIOBCKA




Pacuértrr:

7.1 o popMysaM XUMHYECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOM) TOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKHM YPaBHEHUSIM
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