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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA HAa OCHOBE TpeOOBaHUUW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoi paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIEMIUMU TPEnojaBaHusi Y4yeOHOTO TIpeaMeTa «XHUMHUsS» B
oOpazoBaTebHBIX Opranu3anusix Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHUA U Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
npeayCMaTpUBAET PACHpPEICNICHHE €ro Mo KjaccaM M CTPYKTYPUPOBAHHUE 10
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOrOo  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil 3yueHus MmpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIYKUT OCHOBOM Mjis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (POopMUPYEMbIE XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIIECHUIX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3ydyenne xumun:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JCSTENBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHHM XUMHUU OOECIEeUMBAIOTCS cHenu(pUKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mojaxona k e€ uzyudeHuto. CojaepaHue CKIAIbIBAETCS U3 CUCTEMBI
MNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BAaHbl 10 MPUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE AMIHUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (YHKIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHWe XMMHUU MPOUCXOAMT C MPHUBICUCHUEM 3HAHUM U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mupy», «buomorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HAayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENBHOCTHU YEJI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, si3blka HAyKH, B NPUOOILEHHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATCIIBHBIX YMEHUH M UX PUMEHECHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUU MPABUJI
0e30macHOro o0paIieHus ¢ BeleCTBaMH B TOBCETHEBHOM KU3HHU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIU TaKKe LI, KaK:

— (opMupOBaHHE WHTEIUICKTYJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAaMOCTOSTEIHLHOMY MPHHATHIO PEIICHHH,
CIIOCOOHOM aJTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HalpaBJIICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJarmmXcs K CaMOCTOSTEIBHOW TO3HABATEIBLHOW JACATCIBHOCTH, HAaYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMWH;

— o0ecrnieueHne YCIO0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATEIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (QYHKIIMOHAIBHON W €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJIyYCHHBIE MPH H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIEM B MOBCEIHEBHOM KU3HU U TPYIOBOM
NeSITEBbHOCTH;

— ¢opMmupoBaHHE Yy OOyYarolUMXCsl T'YMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoGuUis M HAMpPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUSI.

OO611ee unciio 4acoB, OTBEIEHHBIX JIJISI H3yUYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YelOBEKA. XMMHUS B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIgIpHasi Macca. MaccoBasi J0JIsl XMMUYECKOTO 3JIEMEHTA B COEIUHECHUH.

KonnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUE U XMMUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHu.
3aKOH COXpaHEHHS MacChl BEIECTB. XMMHUYECKHE ypaBHeHHs. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpalieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U ONKCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHHE
¢usnueckux (TUTaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
METHON MPOBOJIOKH, B3aUMOJEHCTBHE MeJIa ¢ KUCIIOTOM) SIBJICHUM, HAOMIOJIeHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3CIICHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (puIbTpoBaHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIICH MOJEKYJ
(1IrapocTepKHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpOCToe
BemlecTBo. HaxoxkaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucinopoma. CrocoObl
MOJIyYEHUsT KUCIOpoJa B Ja0OpaTopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TermoBoil >P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCHJIEHHE MAapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIoThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pacy€Thl Mo XMMHUYECKUM YPaBHEHHUSIM.

duznueckue CcBoMCTBa BOAbl. Boma Kkak pactBoputenb. PacTtBopsl.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Kimaccuduxanuys
OKCUJOB:  coyieoOpa3yroniye  (OCHOBHBbIE, KHCJIOTHbIE, aM@oTepHble) U
HecoseoOpasyromue. Homenknatypa okcunoB. Dusznueckue U XUMHYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanms. Krnaccudukanuss oCHOBaHWHN: MIENOYM M HEPACTBOPUMBIC
ocHoBaHusl. HoMmeHkiatypa ocHoBaHuid. PU3NYECKUE U XUMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHMUIA.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE cBOMCTBa KHUCJIOT. Psn aktuBHoctn MmetamuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknarypa comneil. duzndyeckue 1 XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEETICHUE COAECPIKAHUS KUCIOPOa B BO3IYXE, MOJIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHUS W
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJy4YeHHE, COOMpaHHWE, pAClO3HABaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (rOpeHue), B3auMoJencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00PA3LI0B BEILIECTB KOJIMYECTBOM
1 ™momb, uccinegoBaHue OCOOCHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEU
pPacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C MeETaIaMHU (HAaTPUEM H
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPHUAJIOB), HCCIEI0BaHUE
00pa3Ii0B HEOPraHUYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau () ¢ pactBopoMm cepHOM KUCIOTHI, KUCIOT C METaNIaMH, PEaKIUui
HEUTpaIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PacTBOPA COJU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«BakHenIme Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuecknin 3axkon u Ilepuoamyeckas cucreMa XHUMHUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHne aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIHUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKH KIacCU(UKAIUM XUMUYECKUX HJieMeHTOB. l[lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METAJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pPa3yOT aM(pOTEPHBIE OKCHJIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XMMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Kopotkonepuoanas u jiiuHHOoneproiHast popmsl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. WM. MenneneeBa. llepuoasl U Tpymmbl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK AaTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuognueckoit cucremsl . U. MeHnneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoi CUCTEMbI XUMUYECKHUX
BJIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. [[. M. MenneneeB — y4yé€Hbli U
IpaK/IaHHH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBbHO-BOCCTAHOBUTENBHBIE  PEAKIHUU.
IIporiecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie cea3u

Peanuzanus MexXnpeaMeTHBIX CBS3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHUM, SBIISIIOIINXCS CUCTEMHBIMM JUISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAy4YHBbIC TIOHATHUS: HAYYHBIH (DaKT, THIOTE3a, TEOpus,
3aKOH, AaHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHHUE, MOJICIIb, SIBICHNUE.

®dwusuka: MaTepusi, aTOM, HIEKTPOH, TIPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEHMsI, KOCMOC, TIaHETHI, 3BE311bI, COHIIE.

buonorus: dborocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTUTMBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo U XUMHUYECKasi peaKus

[lepuoamueckuii 3akoH. [leproandeckas cucreMa XUMHYECKHUX DJIEMEHTOB /.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KaIUs, KaJIbIUSI U UX COCTHHCHHM
B COOTBETCTBHM C TIOJIOXKEHHWEM »JJeMeHTOB B Ilepmomudeckodd cucremMe W
CTPOCHHEM WX aTOMOB.

CrtpoeHue BemecTBa: BHUABI XUMHYECKOW CBSI3U. THIBI KPUCTATITMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJacCaM HEOPraHUYECKUX
COEIMHEHUI, TeHETHYECKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeEIJIoBoMY d(ddekrty, 1o
U3MEHECHHIO CTETICHEW OKHCIICHHS XUMUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHHUSI.

[lonsitue o ckopocTH xumMudeckoi peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karamuse. [loHsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJIOKEHHE XUMHUYECKOTO
paBHOBECHH.

OKHCITUTETPHO-BOCCTAHOBUTEIBLHBIE  PEAKIMM,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BAaHHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMAIMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYeCcKor cBsi3u. Ctenens auccouuanuu. CUIIbHBIE U cl1a0ble AIEKTPOIMTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABICHUN 00 ANEKTPOIUTHUECKON TUCCOLHALIIH.
KauecTBeHHbIE peakuinu Ha HOHBL. [IoHATHE O THApPONIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALIUU KUCTIOT, 1IeJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HMOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BbIJIEJICHUE Ta3a, 00pa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, peaklUHMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KA4YE€CTBEHHBIX PEAKIIMI HAa UOHBI, PELICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOIMCTBA HA IIPUMEPE XJIopa (B3auMOIeiCTBHE
C MeTaJllaMHM, HEMeTaJlylaMH, Iuesodamu). XsopoBoaopoa. ColsiHas KHUCIOTa,
XUMHUYECKHE CBOMCTBA, IIOJyYECHHE, MpuUMEHEeHue. JlelicTBue xjopa U
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBEKA. BakHenme XJI0puabl U UX HaX0KICHUE B
IIPUPOJE.

O6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (PU3MYECKHe CBOICTBA
MPOCTBIX BEUIECTB — KMCIOPOJa U CePbl. AJIIOTPOINHbIE MOAUDUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMH4YECcKue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTaBUTEIN KUCIOTHBIX OKCHIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKkre CBOMCTBa (0011I1e KaK MPeICTaBUTEIIS
KJjlacca KHMCIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MONy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHue cepHol
KHCIOTBl. CONMM CEepHOW KHUCIIOTHI, KAa4eCTBEHHAs peakUMs Ha CyJb(ar-uoH.
Haxoxnenne cepbl m €€ cOoeNMHEHUNA B TpUPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpellbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEeI0TBPALLECHUS.



OO6mas xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
(¢uznueckre U XuMu4yeckue cBoiicTea. KpyroBopotT azora B nmpupoae. AMMHAaK, €ro
(¢uznueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenne. Cou aMMOHUS,
uX pU3NYECKHE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUEeCKHe U XUMHUUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kilacca KHUCIOT W craeruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KAYECTBE MUHEPAIBHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHuEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukauuu gocdopa, pusnvueckue u xummuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kuciora, Gpu3MUECKUe U XHUMUYCCKHE CBOWCTBA, MOIYYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka aneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpPHbIEC CTETICHN OKUCIICHUS. YTIIEpOI, AJTIOTPOIHbIE MOIU(UKAIIH,
pacnpocTpaHeHue B IpUpoAe, PU3NYECKUEe U XUMUYECKUE CBOMCTBA. AncopOius.
Kpyrosopor yrinepona B mnpupone. Oxkcuasl yriepona, uUXx (GU3HYECKHUE U
XUMHYECKUE CBOWCTBA, JCHCTBME HA JKUBbIE OpPraHU3Mbl, MOJYYEHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUS KiIuMaTa, MapHUKOBBIM 3 dekT. YroibHas
Kaciaora U e€ conu, uX (U3HYECKHEe U XUMHUYECKHE CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIECHHOCTH U CEIHCKOM XO35HCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUICH, alleTUIICH, 3TAHOJ, TIUIEPHH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TIepepadoTku (OCH3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
ITonsiTHE O OMOJIOrMYECKU BAKHBIX BEUIECTBAX: KUpaX, OesKax, yriaeBoaax — U ux
polM B JKH3HM YEIOBEKa. MarepuanpHOe €IMHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHHMH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIYYCHHE W
npumeHenue. CoenuHennst KpeMHwust B mpupoje. Oo1re npeacTaBaeHust 00 OKCUe
kpemuus (IV) u kpemHueBoi kuciore. CUIUKAThI, UX MCIOJIL30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWTENbHbIE MaTepuaibl: KepaMuKa, CTEKJIO,
IeMEeHT, OeToH, Xene300eToH. IIpobOmembl 6€30macHOrO  HCIIOJIL30BAHUS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEIHEBHOM )KU3HU.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3l[0B HEOPraHWUYECKUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKUUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAaHUE BHUEOMATEPUAIIOB),
HaOJII0/IeHHEe TIpoliecca 00YTIIMBaHUsl caxapa Moj| JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YYEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHOM CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/IeHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE ¢ (DU3UYECKMMM CBOWCTBaMH a3zoTa, ¢ocdopa U HUX
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yn0OpeHHi, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HOH aMMOHHUS U
dochar-uon u U3yYeHHWE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MeIbl0 (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, QymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aACcOpOIUM PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYEHHE,
cobupaHue, pacrio3HaBaHWE U M3YyYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
MPOTEKAHUS, O3HAKOMJICHWE C NPOAYKIUEH CUIMKATHOW MPOMBIIUIEHHOCTH,
pellleHNEe SKCIEPUMEHTANIbHBIX 3ajad Mo Teme «BakHellune HemeTamabl U HUX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHMS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnoynoxeHuss B llepuogmueckoil cucreme xumuyeckux siaemeHtoB [l .
MenpeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi  KPUCTAIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCcTBa MeTamuioB. Oomme
CIOoCcOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPPO3WM METAIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OPOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenouynble MeTambl: moJjioxkeHue B Ilepuoandeckor cucteMe XMMHYECKUX
snementoB JI. M. MenaeneeBa, CTpOCHHME HMX aTOMOB, HaXxOXJICHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKcuasl u
TUAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IMIeOYHbIX METAUIOB U HUX
COEMHEHUM.

[[lenoyHOo3eMeNnbHBIE METAJUIBI MAarHMd W KaJIbIWM: TOJIOKEHUE B
[Tepunoanueckoil cucreme xumuueckux semenToB . 1. Menaeneera, CTpoeHUE UX
aTOMOB, HaxoXxJeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kayblusl. Baxueiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCUI, cOn). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

ANOMUHMN: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKUX 3J1€MEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHE aToMa, HAaXOXJIeHUE B mpupone. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA xele3a. OKCUIbl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HUE  PE3YyJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJIb30BAaHUE  BUIEOMATEpPUANIOB), IPU3HAKOB  IPOTCKAHMUSI
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJIbIIHs, ATFOMUHMS, ITUHKA, xkere3a (11)
u xene3a (Il1), menu (Il), HaGaromeHMEe W ONMMCAaHHE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuusg ¢ Kajdblus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA aJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemectBa m Marepuasibl B NOBCEIHEBHOM KW3HHM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMUYECKUX 0KOTaX U OTPaBIECHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (MpeAenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4YEeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe 00pa3l0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie cea3u

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U TOHSATHM, SBJISIIOIIMXCS CUCTEMHBIMH JJIS1 OTJEJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCUPUKAUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJCIb, SIBICHHE, MapHUKOBBIN
3 PeKT, TEXHOIOT UL, MATEPUAIIBI.

dwusznka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOTHUKH,
MOYPOBOJHUKH, IUDJIEKTPUKH, (POTOIIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTKka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: dorocunHTe3, npixanue, Omocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, TUTATEIIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU MU HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpolLeccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIUATU3AIMH 00yYalOIIUXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAlUd U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW HH(pOpMaLUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUJIaX MEKIUYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIe10BATELCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIBHBIX 3a/1a4, BBIIOJHEHHMH XUMUYECKHX HKCIIEPUMEHTOB,
CO37IaHUM Y4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B IpoIiecce ITON YueOHOU eI TebHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C IMO3WUIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIONINE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HaOI0IaeMbIX TPOIECCOB W SBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TPOSCKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCIECIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUH C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEATbHON KU3HH,

5) TPy/10BOro BOCIIUTAHUS:

UHTEPEC K MPAKTUYESCKOMY M3YUYCHUIO MPOodEeCcCHii M Tpyaa Pa3IMdHOTO poja,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATBLHON TPACKTOPHUH MPOJIOJDKCHHSI 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON MPOodecCHOHAIBHON NESITETbHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEJIE;

6) 9KOJIOrM4eCKOro BOCIUTAHMSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK UCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHUS, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIIUX 3I0OPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEW MPUPOJHON CPEOM, ISl OBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TI00AaTBbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W IMyTeH UX pEeIIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTHBHOW U COLIMAJIbHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupOBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHS (3aKOH, TEOPHS, TPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
HCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS

ba3zoBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XMUMHUYECKUX TOHSATUN (BBIACIATh UX XapaKTEPHbIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThH B TIpollecCe€ TO3HAHMSI TOHATHS (TIPEAMETHBIC H
MeTarpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUI BBIABIATh U XapaKTEpHU30BATh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUi,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUIIOTE3BI TIO TTPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yiabTaT, POopMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 mpojenaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHUE BbIOWpATh, AHAIMU3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHHE MPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMaIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBiieHus HHOpMauu u
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
ApyruMu opMaMu rpauku U UX KOMOMHALUSAMY;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpolecce ydyeOHOM W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOIHON
Cpellbl.

KommyHukaTHBHBIE YHMBepcaIbHbIe YUeOHbIe 1eiiCTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ Majora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxaeMol Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
NESTENbHOCTA B YCTHBIX UM TNHCBMEHHBIX TEKCTax; JejaTh MPE3CHTALNIO
PE3YJITATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1a60paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIIEIOBATENIbCKOM  JEATEIbHOCTH TNpPU  PELICHUU
BO3HHUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHI, OINpEAEICHUE KPUTEPHUEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U APYTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE Yy4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbonee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHHUS YIECOHBIX U
IIO3HABATEIBHBIX 3a/ad4, CaMOCTOATEIBHO COCTaBIATb WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pE3yJbTaTa 3asBJICHHON LEIU, YMEHHE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUID 00S3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHONM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHbIE OOYYAaIOIIMMHUCA HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOOBI



NedcTBUM, creuuduueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKas peaKius, KiIacCUPUKAIUS PEaKIuil: peakiuu
COCIMHEHUS, pEeaKIUu pPasJIOKEHUs, PEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, JICKTPOHHBIN CJI0M aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CB3b, MOJIIPHAS U HETOJApHAs KOBAJICHTHAs! CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBIIeHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUN 10
dbopMynam, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE NEPUOJIMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT MX mojoxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpymma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMHueckux odiemenroB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 0011Iee YUCIIO SJIEKTPOHOB U
pacnpeniesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peakuuu (MO YHUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapaKTepu30oBaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPIKAAsA OMUCAHNE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHMSI XWUMHMYECKHMX IIPEBpAICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa 1O (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATH OCHOBHBIE OIIEPALlMHA MBICTUTEIbHON AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTU3allio, KiacCcudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI M3Yy4YEHUS CBOWCTB
BEIIECTB W XWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H U 1ab0paTOpHBIM
o0opyaoBaHMEM, a TakXKe IMpaBuWiaM oOOpalleHHus C BEIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BolOpoZla M KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEAEIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIbIO MHAUKATOPOB (JJTAaKMYC, (eHOI(PTaIEnH, METUIOPAHK

U ApYyrue).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJEKyJla, HWOH, KaTUOH, aHUOH, MPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMHUIECKasi CBS3b, TEIUIOBON d(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs] IUCCOLMAIUS, PEaKUUH HOHHOIO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBajIeHTHas, MOHHas,
METAJTUYECKasl ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILIABHI,
CKOPOCTh XMMHUYECKOU peakIuu, MpeAebHO JOMYyCTUMAasl KOHIEHTpAIIUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TMOHITUH U
NPUMEHSTH 3TH MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAILCHU;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTPENIECNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COE€IMHEHUW 1o (opMynam, BUJ XUMHUYECKOUH
cBs3U (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPTraHWYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYECKOMN
PEmETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. U. MenneneeBa u
NEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
pasznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibllIME TEPHOJBI, COOTHOCHUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee YUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJNIEKTPOHHBIM CII0sIM), OOBICHITH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MalblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHS UX AaTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHMYECKUE BEIECTBA,
XUMHUYECKHE peakluuH (M0 YUCIAYy M COCTaBy Y4YacTBYIOIIUX B pPEaAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOMCTBa MPOCTHIX M CJOXHBIX BELIECTB, MOJATBEPKIas OMNHCAHUE
npuMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YPaBHEHUS AJIEKTPOJMTHUYECKOM JUCCOLMALIMM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXKy BEUIECTBAMH PA3INYHBIX KIIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHi
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PeaKIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO JJIeMEeHTa Mo (opMylie COeIMHEHUS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKOUN peaKinu;

COOJIOIaTh TIPaBHJIA TIOIH30BAHMS XUMUIECKOU MOCYAO0N U JIa0OpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUja OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHH C WHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOMYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIESCTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPKTAFOIINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THUIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYECHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISIBICHHE IPUYMHHO-
CJICICTBEHHBIX CBA3€H — JJI M3yYEeHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHMS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoibHbie

IIpakTH4eckue

DJIeKTpOHHbIe (L1 (POBbHIE)

n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon. [lonsitue o bubnuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN




[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBSI3b. . Bu6morexa LIOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriyorieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubmmoreka [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HU UEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKU3HU 4yesoBeka. Tena u BeniecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmmorexa [IOK
: . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U coXHBIE BEllleCTBA 1 bbmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popy JICHTHOCTS https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
11 OTHOcCuTENBHAs AaTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemniecta. MoJib. bubmmoreka [{OK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBIICHUSI. bu6moreka [IOK
XuMu4ecKast peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koymyecTBa, Macchl
17 BEIIlECTBA 10 YPAaBHCHUSIM Bubmmorexa [JOK
B M . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX peaKlui
Knaccudukanus XuMu4ecKkux
18 €aKIHi (COeTMHEHUS, PA3JI0KEHUS bubmorexa HOK
peaid A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIus 3HaHUH
20 KonTponeHas padota Nel mo teme bubnuoreka [IOK

«BeliecTBa u XUMHYECKHUE PCaKnum»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucinopoa — sjieMeHT U bubmorexa [JOK
AYXE. poat https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
dusnyeckre 1 XUMUYECKHE CBOMICTBA
22 KHCJIOpoJia (peaKuyu OKUCICHUS brbmmorexa [OK
poJia {peaxt ’ https.//m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOpl MostyueHust KUCIopo/ia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubnmorexa LOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHAIX
Tommmso (HedThb, Yroiab U METAH).
25 3ar HSHGI-EI/qu];OS a a, CII0COOBI zzro bubmorexa HOK
p xS, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenue u cooupanue bubmorexa LOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBOHUCTBY»
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 ITousiTHe 0 KHUCIIOTaX U COJIAX
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0




[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuyenue u cooupaHue BOIOPOIA bubmorexa HOK
7 P AOPOAE, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienns o0béMa, KOJIMYeCcTBa
33 BEIIIECTBA ra3a I10 €ro U3BECTHOM bubmiorexa HOK
B .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruucienus 006EMOB ra3oB 10
34 ABHEHHIO PeaKI[MH Ha OCHOBE bubmiorexa HOK
P "p " . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEIX OTHOIIEHHUI Tra30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [TonsTHe 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTENb.
37 Hacsiiiennbie 1 HEHACHIIICHHBIC bubmuorexa [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckast pabota Ne 5 o Teme
38 «lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
onpeaei€HHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pa6ora No2 no teme bubnnoreka [JOK
«Kucnopoa. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[Tosydyenune u XMMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHwusI: COCTaB, K1accu(UKaIms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOE(SLII) TIOJT )eHI/ISI XI/IMI/I‘IZSKI/I@ bubmorera [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
47 SKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enetnueckas CBsI3b MEKIY
48 KJIacCCaMH HEOPTaHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHUI
49 O06001eHne U cucTeMaTu3alus bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch2
KounTtponsnas padora Ne3 no teme
" bubnnoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela




[TepBbie MOTBITKY KIACCH(PUKAITUU

ol XUMUYECKHX d71eMeHTOB. [ToHsTHE O bubmmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMUYeCKnX deMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
Meneneera
53 [Tepuoapl, TPYIIIBL, TOATPYIIIIEI bubmmorera [JOK
PHOZEL TPYHIEL HOATPYT https://m.edso0.ru/00ada52¢c
54 Crtpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
55 aTOMOB 35ieMeHTOoB [lepnonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. [l bubnunorexa [JOK
N. MenpaeneeB — y4€HbIi, eaaror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBurblii ypok. O00011I€HIE U
P P N bubmuoreka [JOK
58 cucTeMarTu3alus 3HaHui /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas pabota
KonTtponsHas pabota Ne4 mo teme
59 «Ctpoenue aroma. XUMHUYECKas bubnuoreka [IOK

cBsi3b» / Beepoccuiickas
poBepoyYHas pabora

https://m.edsoo.ru/00adb486




60 DIEKTPOOTPULIATEILHOCTH ATOMOB 1 bubnmoreka [JOK
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
61 Homast xurecias cossb 1 https://m.edsocI)_.[ ru/00adac34
62 KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenomsipHast 1 bubnuorexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
64 Crenes okucIeHIA L https:// m.edSO(])_.[ ru/00adae28
65 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
66 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 httos://m.e dsogru 100adb076
PeseprubIit ypok. O6001eHNE 1
67 CHCTEMAaTH3alMsI 3HaHUH 10 TeMe 1 bubmuorexa [JOK
«Ctpoenue aToma. XUMHUYECKast https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 Peseprubiit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHWUI OCHOBHBIX Pa3/eoB Kypca
8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 bubnnoreka [JOK
peakIuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKON

7 eaku. [TIoHsITHE 0 TOMOT'€HHBIX U 1 bubmorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaAKIMIX

3 IlouaTHEe 0 XUMHUYSCKOM 1 bu6mmoreka [JOK

PaBHOBCCHU. CDaKTOPBI, BIIHAOIINUC

https://m.edsoo.ru/00adc28c




Ha CKOPOCTb XUMHUYECKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKucIuTeIbHO- bu6mmoreka [{OK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccormanuu. CHibHbBIE U Cl1a0ble bubmorexa HOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUsI peaKkuil brbmmorexa [OK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JTUCCOTTUAITAN
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubmorexa LOK
. https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
. bu6mmoreka [JOK
14 Honsrne o riapomise coneit https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «PernreHne 3KCeprUMEHTaTbHBIX bubmmorexa [JOK
https://m.edsoo.ru/00addbfa
3a/1a49
KonTtponpHas padota Ne2 o teme
17 «QIIEKTpOJINTUYECKAs bubnuoreka [IOK

Jucconyanusa. XUMHA4eCKue
pCaKknuu B paCTBOpPaAX»

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




OO01mas XxapakTeprucTUKa raJIoreHOB.

18 XUMHUYECKUE CBOMCTBA HA MIPUMEPE Bubmmorexa LIOK
pumMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMUYECKUE CBOMCTBA, MOTYUCHUE brbamorexa [OK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «[Tomy4ueHne COJITHON KUCITOTHI bubmorexa HOK
YHCHpE 6077 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berarcnenus o ypaBHEHUAM
21 XUMHYECKUX PEaKIU, €CIIA OJINH bubmorexa TOK
P ’ https://m.edsoo.ru/00ade488
W3 PEeareHTOB JaH B H30BITKE

29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-Tpynmsi https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPBI.

23 Haxoxnenue cepol u €€ bubnuoreka [IOK
COEIMHEHUH B MPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoI0opo/I, CTPOCHHE,

24 (bI/I];)I/I‘leCKI/II)e " XI/If/II/I‘ICCKI/Ie bubmorexa HOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHast KUCIOTA,
bubmuoreka [JOK
25 (hbM3UYECKUEe U XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnunoreka [JOK

MOJIYYCHHA cepHoﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a




OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuucienne MmaccoBoi 10U

bubmmorexa [{OK

27
BBIX0/1a ITPOJIYKTa PEAKLIUN https://m.edsoo.ru/00adec8a
OO61rast xapaKTepUCTUKA PJIEMEHTOB
VA-rpymisl. A3o0T,

28 acIpoCTPAaHEHHE B IPUPOJIE bubnmorexa LHOK
pacipoctp PHPOJE, https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUICCKHE
CBOIiCTBa
AmMuak, ero usnyeckue u

29 XUMHAYECKHE CBOMCTBA, MOJIYUYECHUE bubmmorexa [OK

’ ya https://m.edsoo.ru/00adf004
Y IPAMEHEHUE
[IpakTnueckas padota Ne 3 o Teme
30 «ITonyyenne aMMuaKa, H3ydeHHe bubmiorexa HOK
yqv - H3YH https://m.edsoo.ru/00adf180
€ro CBOICTB»

31 A3oTHas kucnora, e€ Gpusndeckue u bubnuoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 no0OpeHnii. XUMHUYECKOE Eubmorexa HOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta
dochop. Oxcun dbochopa u

33 (I)OC(%)O pHa}I KI/ICJ'I((i))Ta ®¢§3HE1\2:KH6 u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOIyUYeHUE
34 Hcnons3oBanue pochaToB B bubnuoreka [IOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoopeHuil. 3arps3HeHne
MIPUPOTHOM cpenbl hochaTamu

Yraepoa, pacipocTpaHEeHHE B

35 npupo e, Gu3nuecKue u bubmorexa LHOK
PHPOJE, . https://m.edsoo.ru/00adfd9c
XHMHUYECKHE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHUYECKHE TTPOOIIEMEL bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
bu6moreka [IOK
37 YronbHas KUCIOTA U €€ COn
https://m.edso0.ru/00ae006¢c
[Tpaktuueckast pabota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha https://m.edsoo0.ru/00ae027e
KapOoHaT-uOH"
[IepBoHauanbHBIEC TIOHATHS 00
39 OpPraHUYECKHUX BEIECTBAX KaK O bubmnorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIiIepo/ia
bu6mmoreka [JOK
40 Kpemuuii u ero coe fuHeHN
P s https://m.edso0.ru/00ae080a
[TpakTuueckas padora Ne 5.
41 Pemenne skcriepuMeHTanbHBIX bubnnoreka [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00ae0bf2
HEMETAJIIBl U UX COEINHEHU
KonTtponsHas pabota Ne3 mo teme
N bubmuoreka [JOK
42 «BaxHelne HeMeTaIbl U UX

COCAUHCHUA»

https://m.edsoo.ru/00ae0el8




OOm1ast xapakTepuCTUKa
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTtaiuindeckas CBsI3b U

bu6mmoreka [{OK

43
METAJUIMYECKask KpUCTAIUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBA
METAIIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.
44 DIIEKTPOXUMHUYCCKHIN PST bubmorera [JOK
P o P https://m.edso0.ru/00ae1156
HaIpsHKEHU METaJIOB
O61ue crnocoObl NOTy4YeHUS
metaiuioB. Ciurassl. Berancienus
45 O YPaBHEHUSIM XUMHUYECKUX bubmorexa LOK
P N https://m.edso0.ru/00ae1156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPXKUT TIPUMECH
46 ITousiTre 0 KOPPO3HUU METAIOB bubmmorexa [OK
pp https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
47 €JIOYHBIE METAILIbI
1 https://m.edso0.ru/00ael4b?2
48 OKcuIbpl ¥ TUAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJus https://m.edso0.ru/00ael4b?2
49 [Ileno4yHO3€eMENbHBIE METAILIIBI — bubnuoreka [IOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueiiine coe fUHEHNUS KaIbIIHS bubmorexa LIOK
a H https://m.edso0.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3ALIMSI
3HAaHUU
59 JKEcTKOoCTh BOBI M CIIOCOOBI €& bu6mmoreka [JOK

YCTpaHEHHUS

https://m.edsoo.ru/00ae1886




[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

>3 }KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
. bubnuorexa [JOK
>4 AomiHil https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bu6mmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI U COJTH bubmuorexa [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTru3arus
3HAHUH
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTanbHbBIX bubnuoreka [IOK
3a7a4 o teme «Bakuelniue https://m.edsoo.ru/00ae3de8
MeETaJIbl U UX COEAUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKUX PeaKLUi, eclid OJIUH
60 W3 PEeareHTOB JaH B H30BITKE WM bubnunoreka [JOK
COJEPKUT IpuUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peakuuu
61 O00011IeHNE U CUCTEMATH3ALMS
3HAHUH
KonTtponsHas pabota Ne4 mo teme
62 «BaxxHeume MeTaJlIbl U UX

COCAUHCHUA»




63 BemectBa u Marepuaisl B 1 bubmuoreka [IOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXKAIOILLEH Cpebl https://m.edsoo.ru/00ae4270
65 Posnp xumuu B perieHnn 1 bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O60011IeHNE U bubnnorexa [JOK
66 . 1
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubiit ypok. O60011eHNE 1 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00adh33c
68 Peseprubrit ypok. O60011eHNE 1 1 bubmuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9ch2
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

IIo Teme: ((HepBOHaLIaJ'II)HBIC XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKpheIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX HOHATHI: aToM,
MOJIEKyJla, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMech (OAHOpPOMHAS W HEOJHOPOJIHAs), BAJICHTHOCTD,
OTHOCHTENIbHAs aTOMHAasi W MOJEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJISI XHMHYECKOTO
JJIEMEHTa B COCTUHECHUH, MOJIIPHBIN 00BEM, XUMHYECKask PEaKIIHs,
KIaccuUKAIMs ~ peakiuil: peakuuud  COCAWHEHHsS, PEaKIHU
pa3IOKEHUs, pPEaKIUU 3aMelIeHHs, peakiuu OOMeHa, 93K30- U
SHIOTEPMHUUYECKHE PEAKIIUHU, TETUIOBON 3(PdEKT peakinu, pacTBOp,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIKsl) B pacTBOPE

1.2

HUIITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUUYCCKHUX MMOHATUN H

IIPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHUMBOJIMKY JJIs1 COCTABJICHUA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpaHCHHA MaACCbl BCHICCTB,
IMOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHUA, 3adKOHa

ABoraapo

1.5

onpeAciiiTb  BAJICHTHOCTL aTOMOB  J3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PCAKIIUU (HO YuCily U COCTaBYy

Y4YaCTBYIOIIMX B peaKkIH BELIECTB, 10 TEeMI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATH MAacCCOBYIO JIOJIO XHMMHYECKOTO 3JIEMEHTa 1Mo (popmyse

COCOUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIIECCTBA B PACTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METO/IbI IO3HAHMS — HAOJIIO/ICHHE,
U3MEPEHHE,  MOJICJTUPOBAHME,  OKCIEPUMEHT  (peajbHbIl U

MBICJICHHBIN )

ITo Teme: «Baxneime npeacTaBUTENN HEOPTrAHUYECKHUX BEIIECTB)

2.1

PaCKpBIBATh CMBICII OCHOBHBIX XWMHWYCCKUX TIOHATHH: OKCHnI,

KHCJ10Ta, OCHOBAaHHUEC, COJIb

2.2

OTIPENENIATh NMPUHAAICKHOCTh BEIIECTB K OMNPENEIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KHaCCI/I(i)I/IHI/IPOBaTI) HCOPTaHNUYCCKHUEC BCUICCTBA

24

XapaKTepu30BaTh (OMHMCHIBATh) OOIIHE XWMHUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MMOATBEpXK/Iasi OMHCAaHUE MpUMepamMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuuii

2.5

ITPOTrHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXKHOCTH IPOTCKAHUA XHMHUYCCKHX

IPEBpaLICHUH B pa3IMYHbIX YCIOBHIX

2.6

CleoBaTh MpaBWiIaM IOJIb30BaHUA XHMHYECKOW Tmocyaod U
1abopaTopHbIM 000PYAOBAaHUEM, a TaKXkKe MpaBHiIaM OOpalieHus C
BEUIECTBAMU B COOTBETCTBHUM C HMHCTPYKUHUSMU IO BBIMOJIHEHHUIO
71a00PATOPHBIX XMMHUYECKUX OIMBITOB MO MOJYYECHUIO U COOMPaHUIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOJA M KUCIOPOa), IPUTOTOBICHUIO
pacTBOPOB C OMNPENEIEHHON MaccoBOM [0Jiell PacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATh U MPOBOJUTH XUMHUECKUE SKCIIEPHUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBIO

UHAMKATOPOB (JaKkMyc, ¢heHondTanenH, METUIOPAHK U IpyTue)

2.7

IMPOBOAUTD paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH peaknuun

[Io Tteme: «llepmommueckuit 3axkoH u llepmoauueckass cucrema
xumudeckux snemeHtoB JI. M. MenneneeBa. CtpoeHue aTromoB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakum»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSITHM: AApO aTroMa,

BHGKTpOHHLIﬁ clion aToMa, aTOMHasd Op6I/ITaHB, paauyc aroma,




XUMUYECKasl CBSI3b, MOJIApHAs W HEMNOJIsIpHAas KOBAJCHTHAs CBS3b,
AJIEKTPOOTPUIIATEILHOCTh, HWOHHAs CBS3b, HMOH, KaTHOH, AHUOH,

CTCIICHDb OKHCJICHUA

3.2

KHaCCI/I(i)I/IIII/IPOBaTI) XUMHNYCCKHUE JJICMCHTBI

3.3

OTIMCBIBATh U XapaKTepu30BaTh TadanuHyto Gopmy [leprnoanueckoit
CUCTEMBl XMMMUECKHUX 3JIEMEHTOB: DPas3jinyaTh MOHATUS «IJIaBHAas
noarpynna (Arpymmna)» u «nobounas noarpynna (brpymma)y,

«MaJIpIe» B «OO0JIBIITIE) NeproabI

3.4

packpsiBaTh cMbici Ilepumoamveckoro 3akona [[.M. MeHnneneesa:
ACMOHCTPUPOBATH IIOHUMAaHUue HCpHOJIPI'—ICCKOfI 3aBUCUMOCTH
CBOMCTB XUMHUYECCKUX 3JICMCHTOB oT nux TIOJIOKCHUA B

[Iepnoanueckoit cucreme

3.5

COOTHOCUTh 00O3HAYCHMs, KOTOpPbIE WMEIOTCS B  TaOJIHIle
«Ilepnognyeckass  cucrtema  XuUMU4Yeckux  snemeHToB ..
MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XMMHUYECKHUX DJIEMEHTOB (COCTaB MW 3apsj sjapa, oOlee Yucio

AJIEKTPOHOB U pacnpeiefieHHue X MO AIEKTPOHHBIM CIIOSIM)

3.6

ONpCAciIsATb CTCIICHb  OKHUCJICHHUA  OJICMCHTOB B 6I/IHapHBIX

COCIUMHCHUAX

3.7

OTIPENeNIATh BHJI XMMHYECKOW CBS3U (KOBAJICHTHAs W HOHHAs) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XuMHU4ecKas peaKnus»

1.1

PacCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSATHI: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, SJICKTPOJIHUTHYCCKAsA AUCCOLHALNS,
pCaKkiiuu UOHHOTO O6MeHa, KaTaJin3aTop, XUMHUYCCKOC PABHOBCCHC,
O6paTI/IMLIe )51 HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCICHHC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,

aM(I)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJIeHTHaH, HOHHAas,




METaJIJINYECKast), KpPUCTAJUIMUECKasi pelI€TKa, CIUIABbl, CKOPOCTh

XUMHYECKON peaKkuu

1.2

HUITIOCTPHUPOBATH B3aWUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUM U

IMPUMCHATDH O3TU MOHATHA IPHU OIMMMCAHUHN BEUICCTB U UX HpeBpaHICHI/If/'I

1.3

COCTaBJIATh YPAaBHEHUSI IEKTPOJIUTUUYECKON IUCCOIMALUUA KUCIIOT,
LIEJIOYEH U COJIEH, IIOJIHBIE M COKPAILEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKpPBIBATE CYHIHOCTb OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/If/'I

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX pPeaKIHi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaknu

IIo temam: «HemeTamnel m ux COCAUHCHUS) U «MeTtanael U UX

COETMHEHU S

2.1

XapakTepu3oBaTh  (OmHMChIBaTh) oOmmMe W creuudduyeckue
XMMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOITBEPKIast
OTNHMCAaHWE TpPUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YypaBHEHUU

COOTBETCTBYIOIINX XUMHYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPAaBHEHUS PEAKIIHH, TIOITBEPKIAIOIIUX CYIIICCTBOBAHHE

T€HETHYCCKOH CBSA3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIIOBUAX

2.4

clieoBaTh MpaBWIaM IOJIb30BaHUA XUMHYECKOM Tmocyaod U
1abopaTopHbIM 000PYAOBAaHUEM, a TaKXkKe MpaBHiIaM OOpalleHus C
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKLUHUSMHU IO BBIMOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTBITOB MO MOJYYEHUIO U COOUPaHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO rasa)

2.5

IPOBOAUTH PEAKIHMH, IOJTBEPXKIAIONINE KAadyeCTBEHHBI COCTaB
Pa3MMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM IyTEM XJIOPHUI-,
Opomua, uoAMJ, KapOoHaT, Qocdar, cuiIMKar, Cyibdar,
TUJIPOKCUMOHBI, KATHOHBI aMMOHMSI, MOHBI H3yYEHHBIX METaJJIOB,

MMPUCYTCTBYIOIIHEC B BOOAHLIX pACTBOPAX HCOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHS U OKpyXKarolias cpeia»

3.1

PAaCKpBIBATh CMBICII OCHOBHBIX XHMHWYCCKHUX MOHSATHH: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB




3.2

HpI/IMeHSITB OCHOBHBIC OHepaHI/II/I MBICHHTCHBHOﬁ JNCATCIIBHOCTU —
aHaJIM3 W CHHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMATHU3alUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBH3€I>’I — A I/ISy‘-IeHI/ISI
CBOﬁCTB BCIICCTB U XMUMHYCCKUX pCaKHHﬁ; eCTGCTBeHHOHayLIHI)Ie
METOJbI TIO3HAHUS — HAONIOJCHWE, W3MEPECHHE, MOJCIUPOBAHHE,

9KCIEPUMEHT (pEabHbIA U MBICICHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KWU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonsTHE O METOJaX ITO3HAHUA B XUMHH. Yucteie B€HIICCTBA 1 CMECH. Crioco0On1

pa3aeieHus: cMecen

1.3

ATOMBEI H© MOJICKYJIBI. XnMudeckne dneMeHTB.. CHMBOJIBI XHUMHYECKHX

a51eMeHTOB. [IpocThie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumuyeckas popmyna. BalneHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHas MoOJIEKyJsIpHass Mmacca. MaccoBasg [0  XMUMHYECKOTO

9JIECMCHTAa B COCAMHCHUU

1.5

KonunuectBo BemiectBa. Mousib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMHUYECKUE SIBICHUS. XUMHUUECKas peakius U e€ MpU3HaKu.
3aKOH  COXpaHEHHs  MacChl  BEIIECTB.  XHUMHUYECKHUE  ypaBHEHUS.
Knaccudpukanuss  xuMuueckux  peakuuil  (COCAMHEHHUS,  Pa3JIOKEeHHUS,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYAOH, C
npaBUIaMHy pabOTHI B TAOOPATOPUH U MpruéMaMu oOpaIieHus ¢ 1abopaTOPHBIM
o0opy/noBaHHEM, H3y4Ye€HHE U OlNucaHue (U3MUYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONoJeHHEe (U3MYeCKUX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYyIKe, KHTICHHE U KOHJCHCAIIUs BOJIbI) U
XUMHUYECKUX (TOpEeHHe CBEYH, TMPOKAIMBAHHE MEIHON  IPOBOJIOKH,
B3aUMOJICKCTBHE Mejla C KHCIOTOW) SIBJICHHM, HAOIIOJCHWE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMUYECKHUX peakuuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOW KHUCJIOTBI C XIOPHAOM Oapus, paslioKeHHE

ruapokcuaa meau(ll) mpu HarpeBaHuy, B3aNMOJICHCTBHE kKele3a ¢ pacCTBOPOM




comu meau( 1), m3ydenne crmioco6oB pa3aeneHus cMece (C TOMOIIbIO MarHHTA,
(bunbTpOBaHUE, BBIMMAPUBAHUE, UCTUILIALMSA, XpoMaTorpadus), mpoBeIeHue
OUUCTKH TIOBAPEHHOM COJIM, HAOMIOJCHWE H OIMCAaHUE pPe3yJIbTaTOB
IPOBE/ICHUS OMBITA, HIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAaCChl, CO3/IaHHE

MOJIeNIeN MOJIEKYI (1IapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3amyxa. Kucinopox — asmemeHT u mpoctoe
BemiecTBO. HaxoxmeHue Kucaopoaa B MpUpoje, GU3NIECKHe U XUMUYECKHE
cBoiictBa (peakuuu ropenust). Oxcunsl. [lpumenenune kucinopoaa. CrnocoObl
MOJIyd4eHHs KUCIIOpOJa B J1a0OpaTopuu M IpOMBIIUIEHHOCTH. Kpyrosopor

KHcopoa B npupoae. O30H — alioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3¢ddekT XxuMHUecKON peaklMH, TEPMOXUMHYECKUE YypaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKUE peaknnU. TOIIMBO: yroib U METaH. 3arpsA3HEHHE

BO3/yXa, YCWJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOsI

2.3

Bomopox — anemeHT u mpoctoe BemecTBo. HaxoxkieHue Boopoia B IPUPO/IE,
¢bm3uYecKie W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TTOTy9IeHHSI.

Kuciote! 1 conu

2.4

Monspabiit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelinieHHbie 1 HeHachIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast [ojis BellecTBa B pacTBOpe. XUMHUYECKHE CBOICTBA BOJIbI.
OcHoBanus. Poss pacTBOpoB B MpHUpPOJE U B KU3HU yenoBeka. KpyroBopot
BOABl B MpuUpoAe. 3arpsi3HEHUE MpUPOAHbIX BojA. OXxpaHa U OdYHCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmuecknx coenuHenunit. Oxcuapl. Kiaccudukamms
OKCHJOB: colieoOpa3yomiue (OCHOBHBbIE, KHUCIOTHBIE, aM(OTepHble) U
HecolieoOpazyromue. Homenknarypa okcuaoB. @U3NyYecKue U XUMHUYECKHE

CBOMCTBaA OKCHJIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPAaCTBOPHMBIE
ocHoBaHus. HomenknaTtypa ocHoBanuid. du3nueckne 1 XUMHUYECKUE CBOWCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucior. Ouzndeckue u
XUMHYECKHEe cBoMcTBa KuUCIOT. Psan aktuBHocTh MetaioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT




2.9

Conu. Homenknarypa cojeil. @u3nyeckue U XMMUYECKHE CBOMCTBA COJICH.

[Tony4yenue coien

2.10

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XHWMHUYECKUN JKCIEPUMEHT: KAayeCTBEHHOE OIPEACIICHHE COICP/KAHMS
KHCJIOpOJia B BO3JyXe, MOJIydeHHE, cOOMpaHHe, paclio3HaBaHUE U U3y4EHUE
CBOMCTB KUCJIOPOJa, Ha0JII0IeHNE B3aUMOIEHCTBUS BELIECTB C KUCIOPOJOM U
yCJIOBUSI BO3SHUKHOBEHHUS U IIPEKpallleHusl ropeHus (Ioxapa), 03HaKOMJICHHUE C
oOpa3lilaMu OKCHJIOB M OIMCAHME HX CBOMCTB, IOJIyd€HHE, cOOHpaHue,
pacrno3HaBaHHe U HM3Y4Y€HHE CBOMCTB BOAOpoJa (TOpeHue), B3auMOAeHCTBHE
BOJIOpOJIa C OKCHJIOM meau(ll) (BO3MOXHO WCIIOJIb30BaHNE
BHJIEOMATEpHaJIoOB), HAONIOEHHE O0pa3ll0B BEUIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C  Pa3JIMYHON
pacTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM
JIOJIE  pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMu
(matpueM u KanmblieM) (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPUATIOB),
OTIpeJIeNIieHue PAacTBOPOB KHUCJIOT M IIEN0Yed ¢ TOMOINbI0 HHIUKATOPOB,
uccienoBaHue o0Opa3loB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIacCoB,
HaOO/IeHNe W3MEHEHHS OKpacKM HHAMKATOPOB B pacTBOpax KHCIOT U
nienouei, n3ydeHue B3aumoaencteus okcuaa meau(ll) ¢ pacteopom cepHoit
KHCIIOTBI, KHCJIOT C MeTa/llaMi, peakuuid HeWTpanuzaluy, MoJydyeHUue
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeETajula JpYyruM U3
pacTBopa COJIM, pellleHne SKCIIEPUMEHTANBHBIX 3a7a4d 1o TeMe «Baxueiimue

KJIaCChl HCOPraHNM4CCKUX COCI[I/IHCHI/II\/'I»

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIIBHBIC PCAKIINH

3.1

[lepBpie TOMBITKM KIACCH(PHUKAIMU XUMHUYECKUX 3ieMeHToB. [lonstue o
IPYIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbL,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbhle 00pa3yroT am¢oTepHbIC

OKCUIBI U TUAPOKCHUIBI

3.2

[lepuognueckuit 3akoH. Ilepuomuueckass cucreMa XUMUYECKHUX DIIEMEHTOB
.M. MenneneeBa. KopoTkomepuoanas M UIMHHONEpUOIHAs (OPMBI
[Iepuonnueckont cucremsl xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnbl. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA




3.3

Crpoenue aromoB. CocTtaB aToMHbIX sifiep. M3oTonbl. Dnexrponbl. CTpoeHue
ANIEKTPOHHBIX 000JI04eK aTroMOB TeEpBhIX 20 XUMHUYECKUX 3JIEMEHTOB
IIepunoauueckoii cucremsl .M. MenaeneeBa. XapakTepuCTHKa XUMAYECKOTIO

3JIEMEHTA MO €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUSl pajnyca aTOMOB XMMMUYECKUX 3IJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpynIaM U IIEpUOAAM.
3nauenue llepuoanueckoro 3akoHa u [lepuoauueckoi CUCTEMbI XMMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHS Hayku W npakTtuku. .M. MenneneeB — yuyéHblid u

IpakJIaHUH

3.5

Xumudeckass cBa3b. KoBaneHTHass (MOJsipHAs W HEMOJSpPHasi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb oxuciaeHusa. OKHCIUTEITEHOBOCCTAHOBUTEIBHBIC peaKkmuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBJICHMA. OKHUCINTEIIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe OO0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHJA LUHKA C PAaCTBOPAMM KHCIOT U
LIeJI04Yel, TPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakluy pa3ioxKeHus, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[lepuonuueckuii 3akoH. Ilepuoanueckas cuctemMa XUMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XMUMHYECKUX DJIEMEHTOB MEpPBBIX TPEX MEPHOJOB, KaJlWs, KalbIUsS U UX
COEIMHEHUIN B COOTBETCTBUM C TOJIOKEHUEM 3JeMeHTOB B Ilepuoanmueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA:. BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BeEIlIECTBA OT THIIA KpHCTaHHquCKOﬁ
peHléTKI/I M BHJa XHUMHYECKOM CBSI3H. KHaCCI/I(I)I/IKaI_II/IH U HOMCHKJIATYpa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaSI 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIINXCA K PaA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCHHHCHHﬁ, IFCHCTUYCCKAasA CBA3b HCOPTraHNYCCKUX BCIICCTB




1.3

Knaccugukamus XuMU4eCKUX peaKIUid 10 Pa3MUYHbIM MPU3HAKaM (110 YHUCITY
U COCTaBY y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3PQEKTy, 1Mo
U3MEHEHUIO CTEIICHEN OKHUCIICHUS XUMHUYECKUX 3JIEMCHTOB, II0 O6paTI/IMOCTI/I,
M0 Y4YacTUIO KaTajau3aropa). OK30- W DJHIOTEPMHUYECKHE PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHYCCKOMN pCaKkuuun

1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTMe o0 XHMHYECKOM
paBHOBecHH. PaKTOPBI, BIMAIOLIME HA CKOPOCTb XMMHUYECKOW pPEAKUUU U

IMOJIOKCHUEC XUMHUYCCKOTIO paBHOBECH A

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKlUH,  3JEKTPOHHBIM  OamaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIHM C HCIOJIB30BAHHEM METOJa

9JIEKTPOHHOTO OajaHca

1.6

Teopust INEKTPOTUTUYECKON TUCCOLUALMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTI/IOHBI, aHHOHEL. MexaHu3m Jucconranmu BEMIECTB C pa3JIMYHbBIMU BUaMU
XUMUYeCcKoH cBsizu. Crernenp aucconuanuu. CUIbHBIE U c1a0bIe JIEKTPOJIUTHI.
Peakiiuu nonHoro o6mMeHa. YCloBHs MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpalléHHbIE MOHHBIE ypaBHEHUs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMUH M COJiel B CBeTE TMPEACTABICHUH 00 SIEKTPOIMTHICCKOU

nucconuanuu. KauecTBeHHbIE peakiiny Ha HOHbL. [loHaTHE 0 rHapoIHn3e coneit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSAMU KPHUCTAJUIMYECKUX
PEeIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HEeMETauioB (rpadura u
ayMasa), CJIOXKHBIX BEIIECTB (XJIOpUJA HATpHsl); UCCIIEOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOH peakUud OT BO3JIEHCTBUS PA3TUYHBIX (HaKTOPOB;
UCCIIEJIOBAaHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB, IMpoliecca
JUCCOLIMAIMU  KUCJIOT, WIeJo4Yed U cosieid (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); IPOBEJCHUE OIMBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peaKuii HOHHOTO 0OMeHa (0Opa3oBaHKe OCajKa, BbIICICHHE rasa,
00pa3oBaHUE BO/JIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakiluy Pa3ioKeHHs], COSIUHEHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOIIBIO KAaue€CTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl 1 ux coeIMHEHUS

2.1

061_1_[351 XapaKTCpUCTUKAa TaJIOTCHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,

XApPaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/IC )51 (I)I/I3I/IquKI/Ie CBOMCTBA




MPOCTBIX BEHIECTB — rajoreHoB. XUMHUYECKHE CBOWMCTBA Ha MpUMEpE XJopa
(B3auMozelicTBHE ¢ METaJUIaM{, HEMETAJJIaMH, 1el04amMu). XJI0POBOJOPOI.
Consgnas KHCJIOTa, XHMHUYCCKHC CBOfICTBa, MOJIydCHUEC, TMPHUMCHCHUC.
JelictBue xJiopa ¥ XJIOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. Baxneinmue

XJIOPUABI U KX HAXOXKICHUC B IPUPOJLC

2.2

O6mas xapakrtepuctuka 3ieMeHToB VIA-rpynnsl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okuciaeHus. CtpoeHue u pusnueckre cBONCTBa
IPOCTBIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOJIU(UKALNN
KHCJIOpPOJIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOAOPOJ, CTpOEHHUE,
¢usznueckue W xuMHueckue cBodcTBa. OKCHIBI cepbl KaK IpPEICTaBUTENN
KHCIIOTHBIX OKCHI0B. CepHasi KUCIoTa, (pu3nueckue U XMMHUYECKUEe CBOMCTBa
(oOmMe kak mpecTaBUTENs Kilacca KUCIOT U criequduieckue). XUMUUECKHe
peakiuu, Jekalpe B OCHOBE MPOMBIIUIEHHOTO Coco0a MoTydyeHus: CepHOM
kucnoThl. [Ipumenenue. Coiau cepHOM KHUCIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COeAMHEHUH B MPUpPOe. XUMHUECKOe
3arpsi3HEHUE OKPYXKAIOMIEH Cpeabl COSTUHEHUSAMU CEePhl (KUCIOTHBIE JOXKIIH,

3arpsi3HeHuE BO3AyXa U BOJAOEMOB), CIOCOOBI €To MPeI0TBPAIleHuUs

2.3

OO6mras xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENCHW OKHCICHHSA. A30T, paclpoCTpaHCHHUE B
npupoje, GU3NIecKrue U XUMHYECKHe CBOHCTBa. KpyroBopoT a3oTa B mpupoe.
AmMHaK, ero (Qu3MUeCKHe W XUMHYECKHE CBOWCTBA, IIOJIydCHHE W
npumeHenrne. Coiu aMMOHUS, WX (U3MYECKHEe M XHUMHYECKHE CBOWCTBA,
npuMeHenne. KadecTBeHHast peakius Ha MOHbI aMMOHHSL. A30THAsI KUCIIOTa, €
noJiy4eHue, pu3nuecKrue U XMMUIeCKrue CBOMCTBA (00IIMe KaK MpeACTaBUTEIS
K1acca KHCIOT W crnenuduyeckue). Vcnoiap3oBaHWE HUTPATOB U COJICH
aMMOHUSI B Ka4eCTBE MUHEPAIBHBIX yHOOpeHH. XUMHUECKOE 3arps3HEHUE
OKpYIKAroIlel Cpe/ibl COSTMHEHUSAMH a30Ta (KUCIIOTHBIC J0XK]IU, 3arpsS3HEHUC

BO3/yXa, MOYBBI U BOJIOEMOB)

2.4

docdop, amorponHbie MoAubUKauK Gocdopa, GU3nIecKre 1 XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas kucnora, (QuU3MUECKHE U
XMMHUYECKHE CBOWCTBa, mosydyeHue. Mcmonb3oBaHue ¢ochaToB B KadecTBe

MUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakTepucTuka s1eMeHTOB |V A-rpynnbsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIE CTENEHM OKHCICHHMA. YTJIEepOoJ, aIOTPOIHbIE

MOAU(DUKAIIK, PACIPOCTpaHEHHE B Hpupoje, (U3NUYEeCKue U XUMHUYECKUE




cBoiicTBa. Ancop6Orums. KpyroBopoT yrieposa B npupoje. OKCHIbl yriiepoa,
X (U3NYECKHE WU XUMUYCCKUE CBOWCTBA, JICHCTBHE HA JKUBBIC OPraHU3MBI,
MOJIyYCHUE W TPUMEHEHHE. DKOJOTHUYECKIE IPOOJIEMBbI, CBA3aHHBIC C OKCHIOM
yraepoaa(lV); rumore3a 1100ambHOTO TOTEIUICHUS KJIMMATA; MMAapHUKOBBIH
addekr. YronpHas KucCiIoTa W €€ ConM, WX (PU3UYECKHEe W XUMHYCCKUE
CBOWCTBA, MOJIydeHHE M MpuMeHeHne. KadecTBeHHas peakius Ha KapOoHat-
noHsl. VMcrnonp30Banue kKapOOHATOB B OBITY, MEAUIIUHE, TPOMBIIIICHHOCTH U

CEJILCKOM XO3AUCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COETUHEHUSX
yriepojga (MeTaH, 3TaH, STWIEH, alEeTWIEH, 3TaHOJI, TIIUIEPUH, YKCYCHas
kucnoTa). MIx coctaB m xummuueckoe crpoeHue. [loHste o Ouonornyecku
BAJKHBIX BEILECTBAX: JXKUpPax, Oelikax, YriaeBoJax — M HX POJU B KU3HU
yeloBeKa. MarepualbHOe €IUHCTBO OPraHMYECKUX U HEOPraHu4YecKHX

COeqUHEHNN

2.7

Kpemuuii, ero ¢usmueckue u XUMHUYECKHE CBOWMCTBA, IMOJyY€HUE U
npuMenenne. CoequHeHus KpeMHus B mpupoje. OOmme mpeactaBieHus o0
okcune kpemuus(1V) u kpemuueBoit kucnote. CHIMKATBI, X UCIOJIH30BAHNE
B ObITYy, MeAMIIMHE, NPOMBIIUICHHOCTH. BakHelue CTpOUTENbHBIC
Marepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, >kene300eToH. [IpoGmembl
0€30MacHOTO HUCHOJB30BAaHUSI CTPOUTEIBHBIX MAaTepUalOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMUYECKUHN 3KCIIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IPOBE/ICHUE KAYECTBEHHBIX PEaKIUil HA XJIOPH-
MOHbl M HAONIOICHWE NPU3HAKOB HMX MPOTEKAHUS; OIbBITHI, OTPaKAIOIINE
(u3nyecKkue 1 XMMHYECKHE CBOMCTBA IaJIOTEHOB U UX COEMHEHUN (BOZMOKHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB); O3HAKOMIIEHHE C O0pa3llaMH XJIOPHIOB
(ramoreHuIoB); O3HAKOMIJIEHHE C OOpa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPHANIOB); HAOMIOAEHHE Ipoliecca
oOyriuBaHMUs caxapa MoJ JAeHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOI KHCIOTHI;
U3y4eHHEe XUMHUYECKUX CBOMCTB pa30aBlIEHHOM CEPHON KHCIOTHI, MPOBEACHNE
KayeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaONIOJeHHWE TMpU3HaKa e&
MPOTEKaHUs; 03HAKOMJIEHHE C (PU3NYECKUMU CBOICTBaMU a30Ta, pochopa u ux
coenuHEHUN (BO3MOKHO UCMOJb30BAaHUE BHIEOMATepUaAoOB), oOpaszmamu
a30THBIX U (HOCHOPHBIX YIAOOPEHUIL; OIydeHHE, COOUpaHue, paclio3HaBaHNe
U U3y4€HHUE CBOICTB aMMMaKa; MPOBEJCHUE KaUeCTBEHHBIX PEaKlMi Ha MOH

AMMOHHUA H (bOC(I)aT-I/IOH U H3YUYCHHUC TIPU3HAKOB HUX IIPOTCKAHU,




B3aUMO/ICCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO (BO3MOYXKHO
UCIOJb30BAHUE BHJICOMATEPUANIOB); U3Y4EHHE MOJENEH KPUCTAIUIMYECKHX
pemérok anMasa, rpadura, ¢QynIepeHa; O3HAKOMIIGHHE C IIPOIECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IIPOTHBOIa3a; MOJydeHUEe, cOOMpaHHe, pacllO3HABaHHE U U3Y4EHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; NpPOBEICHHME KayeCTBEHHBIX peakiuil Ha KapOOHaT- u
CUJIMKAT-UOHBl U WM3y4YECHHE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHUE C
IPOJYKUMEN CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3a7a4 o TeMe «BakHeHIe HeMeTaJUTbI U UX COSIMHEHUS

Mertannsl 1 ux COCINHCHU A

3.1

OO0mas xapakTepucTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosnoxeHus B Ilepuonmueckoil cucreMe XMMHYECKMX 3ieMeHToB J[.M.
MenneneeBa u crpoeHust aToMoB. CTpoeHre MeTaJIoOB. MeTajinueckasi CBsI3b
U MeTajyinyeckas KpHCTajuIMyeckas pemeéTKa. OIEeKTPOXUMHUYECKUH psif

HaIpsHKEHUH METaJUIOB

3.2

dusnyecKkue U XUMUIECKHE CBOMCTBA MeTauToB. OOIIHe CIIOCOOBI TTOJTydeHUS
MeTayuioB. [ToHsTHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aITUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX MPUMCHCHHE

B OBITY U MPOMBIIIJIEHHOCTH

3.3

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cUCTEME XUMHUYECKHX
anemenToB [[.1. MenpeneeBa; CTpoeHHE MX aTOMOB; HAXOXJICHUE B MPUPO/IC.
dusnvecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKCHIbI
U THAPOKCUIBI HaTpusi W Kaius. [[puMeHEeHHE MICIIOYHBIX METALIOB M HX

COeIUHEHNN

3.4

Illenoyno3eMenbHbIE METAJIBl MarHdii W KajJdbLMA: IIOJOXKEHHE B
Ilepuomnueckoit cucreme xumMudeckux 3nemMeHToB J[.M. MeHnaeneesa;
CTPOEHUE MX aTOMOB; HaxoXkjJeHue B mpupoje. duznueckue U XMMUYECKUE
CBOWMCTBA MarHusi W KaJbliugd. BakHeWimne coenuHEeHHs KalblIusa (OKCHI,

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AIIIOMUHHN: TOJIOXKEHHE B HepHOﬂquCKOﬁ CUCTCMC XMMHNYCCKHUX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMa; HAXOKIACHHUC B IIPUPOIC. duznyecKkue u
XHMHYECKHE CBOICTBA aJIIOMHHUSL AM(I)OTepHBIe CBOICTBA OKCHAA U

TUAPOKCH A A TFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoii cucreMe XuMuueckux 3iuemeHToB J[. 1.

MeHneneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B MPHUPOIAC. dusznueckue u




XUMUYECKUEe CBOMCTBA sxene3a. Okcuapl, rugapokcuabl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBoMCcTBA U MOTyYEeHHE

3.7

XUMHUUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3LaMy METaJIOB U CILIABOB,
X (U3NYECKMMHU CBOWCTBAMH; M3YYEHHUE PE3yIbTAaTOB KOPPO3HU METAJUIOB
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), ocoOeHHoCTEN
B3aMMOJICHCTBUS OKCHJA KaJbliUd W HATpus C BOAOH (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB XKECTKOW BOMBI;
npolecca TOpPEeHUs Kelle3a B KHUCIOpPoAE (BO3MOXKHO HCHOJb30BAHUE
BHJIEOMATEPHUAJIOB); IPU3HAKOB NMPOTEKaHUs KAUECTBEHHBIX PEaKIUil Ha HOHBI
(MarHusi, Kanelus, aqroMuHus, nuaka, xenesa(ll) u xenesa(lll), memu(ll);
Ha0JII0/IEeHUE U ONMCaHKE MPOLIECCOB OKpaIIMBaHMs IIJIJAaMEHH HOHAMU HATpHs,
Kamuss W KajublMs  (BO3MOXHO  HCIIOJIb30BaHUE  BHUJEOMAaTEpHAaJIOB);
uccienoBaHue aM(OTEpHBIX CBOWCTB TMAPOKCUAA AIFOMMHMS M THAPOKCHIA
LIMHKA; pelIeHNne SKCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «BakHelne MeTaibl

1 UX COCIUHCHU)

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBsie maTepuansl 1 TeXHOJIOTMU. BellecTBa 1 Marepualibl B MOBCEAHEBHOM
YKWU3HU YesloBeKa. XUMUS U 37I0pOBhe. be3omacHoe ncnoinp30BaHnue BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas momoImp Mpu XUMHUYECKHX OXKOTax U

OTpPAaBJIICHUAX

4.2

OCHOBBI ~ 9KOJIOTMYECKOH  TIpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxatomeit cpeabl [IJIK. Posib XumMuu B pelieHuH 3KOJIOTHIECKUX TPoOIeM.
[IpupoaHble UCTOYHUKU YIIEBOAOPOAOB (Yroyib, MPUPOAHBIA ra3, HE(Th),

IPOIYKTHI UX HepepabOoTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMHYECKUM OKCIICPUMCHT: U3YUCHUC 06pa3u0B MaTCpHajioB (CTGKJ'IO, CI1JIaBbI

MCTAJIJIOB, ITOJIUMCPHLIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HAaBAa€MOCTH SIBICHUN NPUPOJbl, TOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTyphl U NPaKTUYECKOU
NEeATEIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOIO OOIIECTBA;

IIOHMMAaHUE MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAy4YHBIX MCTOJIaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMECHTAJIBHBIX U
TCOPECTUYCCKHUX METOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  IJId

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATLHON NEATeIbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JTOCTH)KCHUSX
XUMHYECKOH HAayKH, YTO IMMO3BOJUT OOYYarOIIUMCSl pacCMaTpUBATh
XUMHUI0O Kak cdepy cBoedl Oyamymed  mpodecCHoHAIbHOU
NESTEeIbHOCTH ¥ CHEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npo(WIBHOTO TpeaMeTa NpHU Tepexoje Ha YPOBEHb CPEIHETO

o01ero o0pa3oBaHus

Bnagenue cucreMo XMMHUYECKHUX 3HaHUU H YMCHHUEC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYaCT:

2.1

BaO)XHEHIINE XUMUYECKUE MOHATHS: XMUMUYECKUH 3J1E€MEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OJHOPOAHAS U
HEOJTHOPOJHAsl CMECh, OTHOCHUTEJBHBIE aTOMHAs U MOJEKYISIpHas
MaccChbl, KOJMYECTBO BEUIECTBA, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KUCIOTa, OCHOBaHUE, COJb (CPEIHss), XUMHUECKas
peakuys, peakUuu COCIUHEHMs, PEaKUUM pPas3JIOKEHHs, pPEaKLuu
3aMeIlleHHs], peakul oOMeHa, TEeIUIOBOM 3((EeKT peakiyu, 9K30- U
9HAOTEPMHUUYECKUE PEAKIMH, PACTBOP, MAaccoBasi OISl XMMUYECKOTO

OJICMCHTA B  COCAMHCHHMH, MaACCOBad HOJII W  IMPOUCHTHAaA




KOHIICHTPALUsA BELIECTBA B PACTBOPE, AP0 aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTai b, PaJHyC aTOMa, BaJEHTHOCTb, CTEIECHb
OKHCIICHHs, XUMUYECKAs CBA3b, DJIEKTPOOTPULATEILHOCTD, TOJISAPHAs
Y HENOJSApHAas KOBAJCHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pEIIETKA (ATOMHAs!, MIOHHAs, METAIUIMYECKas],
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEIEKTPOJIUT,
UIEKTPOJUTHYECKAs MCCOLUALNs, PEaKUUMM HMOHHOIO0 OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIE  PEAaKIUM,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE W BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble UM HEOoOpaTUMblEe peakIUu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPaHEHUS MacChl,
nepuoanueckuid 3akoH J[.MI. MenneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUH  XUMHUH:  ATOMHO-MOJIEKYJSIpHAs  TEOpHs,  TEOpHs

AICKTPOJIUTUUECKON TUCCOIHAITIN

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE TPaBWJIBHO WCIOJIE30BaTh HW3YyYCHHBIC BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TPOJYKTHI  MEpPepabOTKU  MPHUPOJTHBIX  HCTOYHUKOB
YTJII€BOIOPOIOB (YIJIsl, TPUPOIHOTO ra3a, HeTH) B OBITY, CEIbCKOM
XO3SCTBE, HAa MPOM3BOJCTBE M TOHUMAHWE 3HAYCHUS I>KHPOB,
OelKOB,  YIJIEBOJOB  JUIA  OpraHM3Ma  YeJIOBEKa;  yMEHHE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IMPOIECCOB Ha

OpraHu3M YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIUX

y‘le6HBIX IpeaMETOB

3.3

HaJIM4YMe OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOPMALUU
O XMMUM (HaydyHas U HAy4YHO-TIOMYJISpHas JUTeparypa, CIOBapH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0OBEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HX
NpeBpaliCHUAX W  [IPAKTHYCCKOM MMPUMCHCHHUU H  YMCHHUC

HCIIOJIb30BaTh €€ 11 peuIcHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4




BH&I[GHI/IG OCHOBaMH MOHSITHUMHOI'O arrmapara U1 CHUMBOJIMYCCKOTO

S3bIKa XUMHH JIJIs1 COCTaBJICHUS (DOPMYIT HEOPraHMYECKHX BEILIECTB,

‘ YpPaBHEHUM  XMMHUYECKUX PEAKLUUN; OCHOBAMH XHMHYECKOU
HoMeHkyIatypsl (IUPAC 1 TpuBnanbHOi)
YMeHne 0ObSICHATH CBSI3b MOJIOKEHHS eMeHTa B [leproanyeckoit
CHUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, OOIIee YHuCio
SJIEKTPOHOB), PACIPEICICHHEM 3JEKTPOHOB IO HSHEPTreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MIEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBnenue O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX IJIEMEHTOB (paiyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IOJOXCHHS 3JIEMCHTOB B
[lepuoguueckoit cucrtemMe (B MallbIX TMEpUOAAX H  TIABHBIX
MOJTPYIIax) U JIEKTPOHHOTO CTPOCHHS aTOMa
7 Ymenue knaccuuuupoBarh:
7.1 XUMHYECKHE ITIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIEeCTBA
7.3 XUMUYECKHE PEaKIIUU
8 YMeHue onpeaensrTh:
81 BaJICHTHOCTh U CTENEHb OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB, 3apsij
' MOHA
8.9 BUJL XMMUYECKOM CBSI3U M THUI KPUCTAJUIMUECKON CTPYKTYpHI B
' COEIMHEHUSIX
8.3 XapaKTep CPebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHUCJIMTEh U BOCCTAHOBUTEIb
9 YMeHue xapakTepuszoBarh (pU3nuecKrue u XMMUYECKHe CBOMCTBRA:
MPOCTBIX BELIECTB (KUCIOPOA, O30H, BOJOPOJ, rpadur, anmas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHMH,
KaJIbIIUHA, aJTIOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOJa,
9. aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U TUIPOKCHIBI

metainoB |-l1A rpynm, amromunus, meau (1), nunka, xenesa (Il u

I11), okcuast yraepoaa (11 u 1V), kpemuus (1V), azora u pocdopa (111




u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

(docdopHas, yroapHas, KpeMHUEBAsE KHCIIOTA U UX COJIH)

MPOTHO3MPOBAaTh M  XapaKTEpU30BaTh CBOMCTBAa BEIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHHA, NPUMCHCHUC BCIICCTB B

93 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHWYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIIOBUIX
10 YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHHUS PEAKIUH,
B TOM YHCJIC:
10.1 peakuuii H'OHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIacCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MTOATBEPKTAIONIUX TEHETHYSCKYIO B3aUMOCBSI3b MY HUMHU
11 YMeHue BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYFO MAacChl BEIIECTB,
' MacCOBYIO JOJII0 XMMHUYECKOTO AJIEMEHTA B COCMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM ra3oB
114 [0 YpPaBHEHHUSM XHMHMUYECKUX PEAKIUl U HAXOAUTh KOJIMYECTBO
' BelIeCTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMHU  HAY4YHOTO TMO3HaHUs (HaOoJeHUeE,
12.1 U3MEpeHHe, SKCIIEPUMEHT, MOJICIUPOBAHNE) PU U3YUYECHUH BEIIECTB
' U XMMHYECKUX SIBJICHHM;, yMeHHe ChOpMyIUpoBaTh MpodiIemMy u
PEUIOKUTH MYTH €€ PeIIeHUs
s 0e3omacHON paboOThl C XMMHYECKHMMH BEIIECTBAMM, XUMUYECKOU
' MOCY/IOH U J1abopaTOpHBIM 000pyIOBaHHEM
paBUJIaMU 6€e301acHOTO oOpareHus c BEIIECTBAMH,
UCTIOJIb3YEeMbIMU B TIOBCEAHEBHOMW JKU3HH, TPaBUJIAMH MTOBEJCHUS B
123 Hensix cOepekeHUs 370POBbsI U OKPYKAIOIIEH MPUPOIHON CPEIbI;

INOHUMAHUEC Bpcaa (OHaCHOCTI/I) BO3JCHCTBUS Ha KUBBIC OpraHru3MbI
OHpC)ICJ'IéHHLIX BCIICCTB, CII0co00B YMCHBIICHUA 151

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JIEHCTBUSA




13

Hanmnumne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUWA U OCYIICCTBIICHUSA

CICAYIOMUX XUMHWYCCKHUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHC C (1)I/I3I/I‘-I€CKI/IMI/I U XUMHWYCCKUMMU SABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOLUE MPU3HAKUA MPOTEKAHUA XUMUYECKUX PEAKIIUI

13.2

M3y4eHHE CIIOCOO0B pa3Jie]IeHus cMecel

13.3

IOJly4eHUE KHCIOpOJa M M3Yy4eHHE €ro CBOMCTB; IIOIy4EHUE
BOJIOPOJIa U U3y4EHHUE €r0 CBOMCTB; MOJIy4YEHHUE YIIIEKUCIOTO raza u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

13.4

IPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIIOpaH)Xa U
dbenondTanenHa) A ONpeAeIeHNs XapakTepa cpebl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOWMCTB HEOPTaHWUYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMO/ICHCTBUSI KUCIIOT C METaJUIaMH,
OKCHIAMU  METAJIOB,  PAaCTBOPHUMBIMA U  HEPaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO MeTajyla JpPYrMM U3 pacTBopa COJIH;
uccienoBaHre am(poOTEepHbIX CBOMCTB THUIAPOKCUAOB AIIOMHHUS U

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaMm: «OCHOBHBIE KJIACCHI
HEOPraHN4CCKUX COCﬂHHGHHﬁ)); «BJICKTPOJ'II/ITI/I‘ICCKaH
AUCCOL A, «Baxunelmue HeMeTallIbl U HUX COCOUHCHUA,

«Baxxnennne MeTalIbl M UX COCIUHCHU A

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WLIIIOCTPUPYIOIIUE  MPU3HAKU
NPOTEKaHHs peaKnii HOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKluy Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax MOHBI: XJIOPHUA-, OPOMHI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCU-UOHBI, KATUOHBI AMMOHHS, MarHusl, KaJbIHsl, aTIOMUHMS,

xenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenne:




NpPEACTaBIATh Pe3yJbTaThl 3KCIEpUMEHTa B (OopMe BBIBOJIOB,

141 JI0Ka3aTelbCTB, I'PaUKOB M TAONIUI[ M BBIABISATH SMIIUPUYECKHE
3aKOHOMEPHOCTH
yCTaHaBIMBaTh  CBA3M  MEXJAy  peaJlbHO  HaOII0AaeMbIMU
14.2 XMMHYECKUMHU SBJICHUSMU M IpPOLIECCaMU, TPOUCXOJSALUIUMH B

MaKpo- 1 MUKPOMHUPE, OOBICHATh IPUYHUHBI MHOTOOOpa3usl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue 3neMeHThl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHocuTeNbHAs aTOMHas Macca.
OTHOCUTENLHAS MOJICKYJIApHaA Macca. Maccosas J0JI1 XUMHUYCCKOT'O 3JIEMCHTA

B COEIMHEHNH

1.5

KonnuectBo BemectBa. Monb. Monsipaass macca. MousipHbIii 00bE€M Ta30B.

BzanMocBsa3s KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

dusznyeckrue W XUMHYECKUE SBJICHUSA. XUMHUYCCKAs peaKknusa nu eé IIpHU3HAKH.

3aKOH COXpaHEHUS MACChI BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonunueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHUE aTOMOB

2.1

[lepuonuueckuit 3akoH. Ilepuoamnueckas cucreMa XHUMHYECKUX DIIEMEHTOB
JA.N. MenneneeBa. [lepuonsl u rpymnmbl. @U3HYECKUN CMBICI HOPSIAKOBOTO

HOMEpa, HOMEPOB II€pUOoJa U I'pyImIibl 2JICMEHTA

2.2

Crpoenune aromoB. CoctaB aToOMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX 000JI04eK aToMOB TepBbIX 20 XHMHUYECKHUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /[.1. Menneneesa

2.3

3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kajluid, KaJlbLUAg (paz[I/cha aTOMOB, OJJICKTPOOTPpULATCIbHOCTH,
MCTANIMYCCKUX H HCMCTAIMYCCKUX CBOﬁCTB) U UX COCAUHCHUM B
COOTBETCTBHH C IIOJIOKCHHUEM OJICMCHTOB B HepHOHHHCCKOﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBg3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTANIMYECKUX PEIIETOK (aTOMHAasi, HWOHHAs, METaJUIMYecKas),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKU U BUIA

XUMHYECKON CBA3U

Baxwueline npencTaBUTeNd HEOPraHWYECKUX BellecTB. Hemertamnsl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukanuss ¥ HOMEHKIATypa HEOPTaHMYECKHX COCAMHCHHIA: OKCHUIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolye; OCHOBAHMHN (LIENOYM W HEpacTBOPHUMBIE OCHOBAHUSA);
KACIOT (KUCIIOpOJCONIepKalie ¥ OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KHUCIIBIX)

4.2

@uU3nyYecKue W XHUMHUYECKHE CBOWCTBA NPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyueckie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJiud, Mardius U KajJblus, aJJFOMUHUS, KEJIC3a. BHCKTpOXI/IMI/I‘-IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

DU3NYECKUE U XUMHYECKHUE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusnueckue U XUMHUECKHE CBOMCTBAa OKCHI0B HemeTamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). [Toaydenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cporictBa okcunoB: MetawioB IA-IIA rpynn, muaka, meau(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX THAPOKCUAOB (Ha IpUMepe
TUAPOKCUIOB QIIOMHHHUSA, JKene3a, LuHKa). [logydeHue OCHOBaHUU W

aM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01re XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOil, KpemMHHEBOH, yronbHOH. OcobObie
XMMHYECKHE CBOWCTBA KOHIIGHTPUPOBAHHOW CEPHOM W a30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ume xuMu4eckne cBoicTBa cpeaHux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOpPOJd4, KHUCIOPOAa, aMMHAKa,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HonyquI/Ie aMMMakKa, cepH0171 1 a30THOM KHUCIIOT B IPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enernueckas CBI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XuMUYeCKHX peakifii Mo pa3InYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMH BEHIECTB, MO TEIJIOBOMY 3PQEKTy, MO

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX JICMECHTOB

5.2

TermnoBoit 3pPeKT XUMHUYECKOH pEeakuH, TEPMOXUMUYECKHE YpaBHEHHS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMUYECKHE YPaBHEHUS

5.3

OKHCANTENEHOBOCCTAHOBUTENIbHBIE peakuu. OKUCIUTENN U BOCCTAaHOBUTEIIH.
IIponeccbl  OKMCIEHHMS M BOCCTAaHOBJIEHHUS.  OJIEKTPOHHBIM  OajaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AMEKTPOTUTHIECKOM qucconuaui. KaTnoHsl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIeKTPoJIUThl. CHIIbHBIC B cl1a0ble AIeKTPOoInuThl. CTENeHb MUCCOIaIlin

5.5

Peakiun moHHOTO OOMEHA. YCIIOBHS MPOTEKaHUSI PEaKinii HOHHOTO OOMeHa,

ITOJIHBIE Y COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYKaroias cpeia

6.1

BemiectBa u marepuanbl B IMOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMMHUYECKUX PEAKIHMi B J1A0OpaTOpHH U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX 0KOIraX U OTPaBJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyXkKarouieil cpeabl (KUCIOTHBIE O,
3arpsi3HeHUE TOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro NMpeAO0TBpAaIlCHUs
[Ipenenbras momyctumas koHneHtparus BemiectB (I1/IK). Pomp xumuum B
pEelLIeHUH SKOJIOTMYECKUX Mpobiem. YcuieHwe mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Mpumenenwue cepsl, a3ora, Gocdopa, yriaepoaa, KpeMHHUS U UX COCTUHCHHN B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siiicTBe. [IpruMmeHeHue
METAJIJIOB W CIUIABOB (CTalb, YYTYH, IIOPAIIOMHUHHI, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeTUHEHUH. [IOHATHE O KOPPO3UH METAJIIOB, OCHOBHBIC

CIIOCOOBI 3alllMTBI UX OT KOPPO3HUU

6.4

[IpupoiHBIE HMCTOYHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HePTh),

MPOIYKTHI X TepepaboTKu (OeH3HH), MX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, AICTUJICH, 3TAHOJI, TTIMLICPHUH, YKCYCHas KI/ICJ'IOTa).
[ToHsATHE 0 OMOJIOrMYECKH BaXKHBIX BCHICCTBAX: KUPAX, Gemcax, YIJICBOAaX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchbl (MaccoBOM) J10JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKUM yPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHue, TepepadoTaHHOEe
INa6puensn O.C., Octpoymon N.I'., CnagkoB C.A. AK1IMOHEpHOE 0OIIECTBO
«3narenscrBo «lIpocsemenue»

* Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3aaHue, nepepaboTaHHOe
INa6puensn O.C., Octpoymon W.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPUAJIBI J1JIAA YUUTEJIA

HNUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET
http://school-collection.edu.ru/ - Equnas xomaekius iudpoBhIX

o0pa3oBaTeIbHBIX PECYPCOB

http://him.1september.ru/ - snexTporHas Bepcus ra3etsl "XuMus" TPUIOKEHUE K

"1 cenTsa6ps"

http://pedsovet.org/ - [Tencoser.org. XKuBoe mpocTpaHCTBO 0OPa30BaHHS.

HNHTEepHET-pECYPC COACPKUT TEOPETUUECKUE U MPAKTUUECCKAE MATEPUAIIBI JJIs



MPOBE/ICHUSI YPOKOB, BHEKJIACCHBIX MEPONIPUATHIN

http://www.uroki.net/ - UROKI.NET. Ha crpanuiax atoro caiita Bl Haitnere
MOYPOYHOE U TEMATHYCCKOE IIIAHUPOBAHKE, OTKPBITHIC YPOKH, CIICHAPHH
IIKOJIbHBIX TPa3IHUKOB KJIACCHBIC YaChl, METOJMYCCKUE Pa3paOOTKH, KOHCIICKTHI

YPOKOB, JIJabOpaTOpHbIE, KOHTPOJIbHBIE pa0OTHI 1 MHOXKECTBO APYTUX MaTEpPHAIOB

http://festival.1september.ru/subjects/4/ - dectuBanb nmearoruuecKux uaei

"OTKpBITHIN ypok". Pa3paboTku ypOKOB MO XUMHUU

http://som.fsio.ru/subject.asp?id=10000755 - CeTeBoe 00beAMHEHHE METOIUCTOB
— 9TO CaT, MpeTHA3HAYCHHBIN JIJIsl METOAMYECKON IMOANCPIKKH YIHTEIICH -
NPEeIMETHHKOB. B HEM pa3MeniaroTcs pa3iindHbie MaTEpPHAIIBI 10 XUMUU:
METOANYECKHUE pa3pabOTKH YPOKOB, JIaOOpaTOpHbIE PaOOTHI, TECTHI U
KOHTPOJIbHBIE paOOTHI, OTMMITHA/IBI, BHICOOITBITHI, XHMUYECKHE 3a/1a4H,

I/IHTepHeT-y‘Ie6HI/IKI/I 10 XUMHH U MHOI'OC APYyIroc

http://schools.perm.ru/ - Tlepmckuii ropoaCcKoii MIKOJIBHEIN mopTai. [lenarorn Ha
MopTaJie CMOTYT HAUTHU pa3pabO0TKH YPOKOB U PA3IIUYHBIX MEPOIIPHSITHIMA, a TaK JKe

MOCJIeTHNE HOBOCTH B cepe oopazoBanus [lepmckoro kpas

http://www.alhimik.ru/ - AJIXUMUK. DieKTpOoHHBIH KypHAT JTsI



MpEINoaBaTeNe, MKOJIbHUKOB U CTYyI€HTOB, H3YYAIOIINX XUMUI0. BriItouaeT
METOJUYECKHE PEKOMEHAIIUU JIJIsl YUUTENIeH XUMHUH, CIPABOYHUKH, Ouorpaduu
BEJIMKUX XMMUKOB, pa3zeinsl "'Becenas xumusa", "XuMus Ha Kbl I€Hb" U

MHOT'0 JIpyrOd MHTEPECHOM U TMOJIe3HOU nHpOpMaIun

http://www.chemistry.narod.ru/ - Mup xumun. Conep>KUT XMMUYECKHE
CIPABOYHHMKH, UCTOPHIO CO3[aHUS U PA3BUTHS TIEPUOIMUECKON CUCTEMBI
3JIeMeHTOB (cchiika "My3eii"), onucaHne XMMUYECKUX OMBITOB C PA3JINYHBIMU
3JIEMEHTaMU, CBEJICHHS U3 OCHOBHBIX 00J1acTell XUMuK (OrpaHUYeCcKas,
arpoXuMHusl, TEOXUMHS, DKOXUMHUSI, aHATUTHUYECKAsT XUMHUSI, (POTOXUMHUS,
TEPMOXUMHUSI, HEPTEXUMUSI ), pa3fes XUMUYECKUX HOBOCTEH, CChUIKM Ha

noJie3Hble pecypcsl UHTEpHETA U T.1I.

http://hemi.wallst.ru/ - Xumus. OOpa3oBaTenbHbIi CANT IS IKOJILHUKOB H
CTYJIEHTOB. DJIEKTPOHHBIN yUEOHUK 110 XUMHH JIJIsi CPEAHEH IIKOJIbI, TPUTOAHBIN
JUTSI ICTIONIb30BaHUS KaK B OOBIYHBIX, TAK U B CIICIIMATM3UPOBAHHBIX KJIaccax, a
TaKXe JUIs IOBTOPEHUSI MaTepralia B BBIITYCKHOM KJIacce U ISl TOATOTOBKH K
sk3ameHaM. Ha caiite omyOnuKoBaH psi IpuiIoKeHui: Tabnuiia Meneneesa,
Ta0JIAIIA DIEKTPOOTPUIIATEILHOCTEH DJIEMEHTOB, DJICKTPOHHBIE KOHPUTYpaAITUU

QJICMCHTOB U AP., a4 TAKIKC 3aa4i OJI1 CaMOCTOATCIIbHOI'O PCIICHHA

http://www.college.ru/chemistry/ - Otkpsoitbrii Komtemxk: Xumust. DIeKTpOHHBIH



y4eOHUK MO XMMUU (HEOpraHU4YecKas, OpraHuydeckas, siAepHasi XuMus, XUMHs
OKpYXalolen cpesibl, OMOXUMHUS); COAEPKUT OOJIBLIIOE KOJIUYECTBO
JOTIOTHUTENIBHOIO MaTeprana. ¥ 4eOHUK COMPOBOXKAAETCS CIIPABOYHBIMU
Ta0IUIIaMU, IPUBOJUTCS MOAPOOHBINA pa300p TUMIOBBIX 3314, IPEACTaBICH

00JbII0M HAOOp 3a/1a4 AJI1 CAMOCTOSITENIbHOTO PEIICHHUS

http://www.chemistry.ssu.samara.ru/ - Opranuveckasi XuMusi - Y4eOHHK TSI
cpenHei mKoJjbl. B ydeOHUKe H3/1araroTCsi TEOPETUYECKUE OCHOBBI OPraHMYECKOM
XUMHH U CBEJICHUS 00 OCHOBHBIX KJIACCaX OPraHUYECKUX BEHICCTB. [IpUBOASTCS
PEKOMEH/IAIIMY 10 PEIICHHUIO 3a/1a4. Y 4eOHBIC TEKCThI COMPOBOKIAIOTCS
OOJBIIMM KOJTUYECTBOM IpaUUeCKUX WILTIOCTPAIIMN 1 aHUMAIUiA, B TOM YHCIIE

TPEXMEPHBIX

http://www.informika.ru/text/database/chemy/Rus/chemy.html - DnextponHbIe
y4eOHHUKH T10 00IIeH XUMHUH, HEOPraHUYECKON XUMHUH, OpraHUYECKOM
xumuulIpenocTaBnstoTcs cipaBOYHbIC MaTepUANIBI (CIIOBAPh XUMHUYECKUX
TEPMHUHOB, CTIPABOYHBIC TAOJIUIIBI, OMOTpAPUN BEIUKUX XUMHUKOB, UCTOPHUS

XI/IMI/II/I), d TaK¥KC TCCTOBBLIC BOIIPOCHI

http://www.edu.yar.ru/russian/cources/chem/ - Xumudeckasi cTpaHHYKa
SApocnasckoro LlenTpa TeiekOMMyHUKAUid U UHPOPMAIITMOHHBIX CUCTEM B

O6p330BaHI/II/I. 321,[[3‘-11/1 AJIs1 OJIMMITHA/] 110 XUMHH, OITMCAHUEC NHTCPCCHBIX



XUMHYCCKUX OIIBITOB, CJIOBApPb XUMHYCCKNX TCPMHUHOB, CBEACHUA U3 TCOXHUMHNHU

(Ipoucx0XkaACHUE U XUMUYECKHUI COCTaB HEKOTOPHIX MUHEPAJIOB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTeabHbIi
cepBep TectupoBanus. becruiatHoe on-line TecTupoBaHue Mo XMMHUHU, TPEOyeT
perucrpan B CUCTCMC. TectoBnle 3alaHUA BKIIFOUAKOT B ce0s cocTaBJIEHUE
YpaBHEHHU U BHIOOP YCIIOBUI MPOBEACHUS XUMUUYECKUX PEAKILIMM,
KJIacCU(UKAIMIO AJIEMEHTOB U CJIOKHBIX BEIIECTB, BOIPOCHI IO CTPYKTYPE
MOJICKYII, KOJIMYECTBECHHBIN PacucT pCarcHToOB, CIIOCOOBI I/I,HeHTI/I(l)I/IKaIII/II/I

BCIICCTB
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