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IOSICHUTEJIBHAS 3AIIUCKA

[IporpaMmMa 1m0 XMMWUM Ha YpPOBHE OCHOBHOIO obmero o6pazoBaHus
COCTaBN€HA HAa OCHOBe TpeOOBaHMH K pe3yibTaTaM OCBOGHHS OCHOBHOM
00pa3oBaTeNbHOI POrpaMMBI OCHOBHOTO 06IIero 00pa3oBaHus, NPeICTABIEHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBE enepanbHOl paGodellt mporpammsl
BOCIIMTaHHSA U C y4ETOM KOHLEILMH IPenoaBaHus yueGHoro npeamera « Xumusy»
B 00pa3oBaTenbHBIX opranusaimsx Poccuiickoit Deneparum.

Ilporpamma 1o XuMum 1aéT npejcTaBieHHe O uensx, obmei crpareruu
O0y4eHMs, BOCIIUTAHMS W pPA3BUTHS o0y4aromuxcs cpeacTBamMu  yueGHOro
IpeAMeTa,  yCTaHaBIMBaeT  oOs3aTeNbHOE  MpPEIMETHOE CoJep)KaHue,
TMpEeNyCMaTpUBaeT pAClpe/ie/ieHHe €ero Mo KiaccaM M CTPYKTYPHPOBAHHE [10
pa3ii€laM ¥ TeMaM TpOrpaMMBbl II0 XHMHH, ONpeNeNseT KOJMYEeCTBEHHbIE W
Ka4eCTBEHHbIE XapaKTepUCTHKH CoJlepXKaHus, PEKOMEHyeMYIO
MOCACAOBATEIEHOCTE  M3YYEHHMS XHMHMH C  y46TOM  MEXIPEAMETHBIX |
BHYTPHIIDE/IMETHBIX ~ CBS3€H, JIOTWKM y4eGHOro mpolecca, BO3PACTHbIX
OCOOGHHOCTEH  OOy9aroIUXCcsl, ONpENeNsieT BO3MOKHOCTH npeaMera s
peanusanuu TpeOGOBaHMH K pe3yIbTaTaM OCBOEHHS OCHOBHOM obpa3zoBaTensHOM
IPOTpaMMbI Ha ypOBHE OCHOBHOTO 00Iiero o6pa3oBaHusl, a Takxke TpeGOBaHmil K
pesynbTataM oOy4eHHsl XHMHM Ha YPOBHE LieNeil u3ydeHus MpeJIMETa U OCHOBHBIX
BH/IOB y4eOHO-II03HABATENLHON JIESTENBHOCTH OOYYAIOMErocss M0 OCBOSHHMIO
y4e0HOro coepkaHusi.

3HaHWEe XMMHH CIYXMT OCHOBOM s (opMUpOBaHHS MHPOBO33pEHUs
00y4arolLIerocsi, ero MpeacTaBleHHN O MaTE€pHalIbHOM €IIMHCTBE MHpA, BAKHYIO
pOJib UrparoT (OpMHpyeMble XUMHEH IIpenCTaBIEHUs O B3aMMOIIpEBPAIIEHUSIX
SHEPrUM M 00 JBOIOLMM BELIECTB B MPHPOJE, O OyTSX peleHus: rio0albHbIX
npo0OJieM YCTOHYMBOIO pa3sBUTHs YeIOBEYECTBA — CBIPBEBOM, JHEPreTHYECKOMH,
THILEBOH U 5KONOruyeckoi Ge3onacHocTH, mpobiiem 3/IpaBOOXpaHEHHS.

HzyueHnue xumun:

CIOCOOCTBYET — peanw3alld¥  BO3MOXKHOCTEH  JUIS CaMOpa3BUTHS U
(OpMHPOBaHUsI KyJIbTYPhI TMYHOCTH, €€ 0b1Ielt 1 GyHKIHMOHANBEHOM rPaMOTHOCTH;

BHOCHT BKIIal B ()OPMHpPOBAaHHE MBIIUIEHHS M TBOPYECKHX CHOCOGHOCTEH
00y4aromyxcs, HaBBIKOB MX  CAMOCTOSTENBHOI y4eOHON  JesTebHOCTH,
IKCHEPUMCHTAJIBHBIX W HCCIICOBATEIbCKUX YMEHHMH, HEOOXOMMMBIX Kak B
[IOBCE/IHEBHOM XXHM3HM, TaK U B IPO(ECCUOHATBHOM AEATEIIbHOCTH;

3HAKOMHUT CO CrHeUMPHKOH HAYYHOrO MBIIIEHMS, 3aKIaIbIBAET OCHOBEI
[I€JIOCTHOT'O B3IJIA/1a HA €IUHCTBO NIPUPO/IbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
dTanoM B (POPMHUPOBAHHH €CTECTBEHHO-HAYYHOM rPaMOTHOCTH o0yuaromuxcs;



CHOCOOCTBYET (DOPMHUPOBAHMIO IEHHOCTHOIO OTHOIIEHHS K ECTECTBEHHO-
Hay4HbIM 3HaHHSM, K IPUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIAL B SKOJOIMYECKOEe
oOpazoBaHKe 00yUYarOIIUXCH.

JlanHble HampaBiaeHHs B 06y4eHHM XUMHM 06eCreYuBaIOTCS crienuUKom
ColepKaHus  y4eOHOTO mpeaMeTa, KOTOpbI  SIBISETCS  IeJarorHyYecKy
4/alTHPOBAHHBIM OTpaXkeHHeM 6a30BOM HayKH XMMHH Ha ONPeIe/EHHOM 3Tame ed
pa3BUTHSL.

Kypc xumuu Ha ypoBHE 0OCHOBHOrO 061IETO 00pa3oBaHHs OpPHEHTHPOBaH Ha
OCBOCHHE OOYYaIOLIMMHCSH CHCTEMBI IIEPBOHAYATBHBIX MOHSTHH XHMHH, OCHOB
HEOPraHW4eCKOW XHMHHM M HEKOTOPHIX OTHENBHBIX 3HAYUMBIX [OHSTHI
OpPraHM4eCKOM XHMHH.

CrpyKTypa conepkaHusi POrpaMMBI [0 XHMHH chopMHpOBaHa Ha OCHOBE
CHUCTEMHOro nojaxozaa Kk e€ usydeHuro. Comepkanue CKIaabIBA€TCs M3 CHCTEMBI
TIOHATHH O XHMHYECKOM 3JIEMEHTE W BELIECTBE U CHCTEMBI OHATHIH O XUMHYECKOi
peakuun. OGe 95TH CHCTEMBI CTIPYKTYPHO OpPraHH30BaHbl [0 MIPUHLIMITY
IOC/IEI0BATENIEHOTO PAa3BUTHA 3HAHHH HA OCHOBE TEOPETHYECKHX NpeCTaBICHHM
Pa3HOro YpOBHS:

— @TOMHO-MOJIEKYJIIPHOTO Y4Y€HHsI KaK OCHOBEI BCETO €CTECTBO3HAHMS,

— Ileproauueckoro 3akona JI. . MeHzeneeBa Kak 0CHOBHOTO 3aKOHA XHMWH;

— YYE€HHA O CTPOCHHH aTOMa U XHMUYECKOM CBSI3K;

— TPEICTaBIE€HUH 00 3JIeKTPOIMTHYECKOH JUCCOLMAIMN BEIIIECTB B
pacTBopax.

Teopetnyeckne 3HaHHA paccMaTpPUBAIOTCS HA OCHOBE SMIIUPHUYECKH
MOJIyICHHBIX U OCMBICIIEHHBIX (haKTOB, Pa3BHBAKOTCS MOCIIEAOBATENBHO OT OIHOIO
YPOBHA K JIpyromy, BBINONHSAS (GYHKUMM OOBACHEHWS M NPOTHO3HPOBAHHS
CBOHCTB, CTPOEHHs M BO3MOXHOCTEH MpPaKTHYECKOro NPUMEHEHHUS U TIONY4YeHHs
U3y4aeMbIX BEIIECTB.

OcBoenre mnporpaMmbl MO  XHMHH CIIOCOOCTBYET  (HOPMHUPOBAHHIO
MPEACTABICHHUS O XUMMYECKOH COCTABIISIONIEH HAay9YHOW KapTHHBI MHpPa B JIOTHKE
€€ CHUCTEMHOM MNpPHPOJBI, LEHHOCTHOTO OTHOLIEHHS K Hay4YHOMY 3HaHHIO H
METO/aM TNO3HaHWA B HayKe. M3yueHHe XHUMHMH IPOHUCXOAMT C IPUBIEYECHHUEM
3HaHMH W3 paHee M3YYeHHBIX y4eOHBIX NpEIMETOB: «Oxpyxatommii  Mup»,
«buonorus. 5-7 knacce» u «®Puznka. 7 Knaccy.

Ilpy wu3yYeHWH XHUMHH NPOHCXOIUT (GopMupoBaHue 3HAHUI OCHOB
XMMHUYECKOH HayKM Kak 06JacTH COBPEMEHHOIO eCTEeCTBO3HAHHS, IPAKTHYECKOM
ACATE/IBHOCTH 9e/I0BEKAa W KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOH KyNbTYDHL.
3amaya y4e6HOTO mpeMeTa COCTOMT B (OPMHPOBAHMH CHCTEMbI XHMHUECKHX
3HaHWM — Ba)KHEHUIMX (AKTOB, MOHATHIA, 3aKOHOB U TEOPETHYECKUX MOJIOKEHUH,
AOCTYNHBIX O0OOIIEHHH MHPOBO33PEHYECKOrO XapaKkTepa, s3blka HayKH, B



NpuoOIIeHMH K HAy4YHbIM METOJaM TIO3HaHWS IPH H3YYEHHH BEILeCTB H
XMMHYECKHX peakluii, B (OPMUPOBAHHHU U Pa3BUTUU O3HABATEIbHBIX YMEHHH U
WX TpPUMEHEHHMH B Yy4eOHO-TIO3HAaBaTENbHOH W y4eOHO-MCClIe0BaTeIbCKOM
JeSITeIbHOCTH, OCBOGHHMM IpaBWJI Oe3omacHOro oOpalleHHsi C BeLecTBAaMH B
MOBCEIHEBHOM YKH3HHU.

IIpy ¥3y4eHMH XMMHUHU Ha YpOBHE OCHOBHOIrO 00IIero oOpa3oBaHUsI BaXKHOE
3Ha4YeHHe NIPHOOpesH TaKue LeNH, KakK:

— (OpMHUPOBAaHHE MHTEJUIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TIOTOBOM K
camM000pa30BaHMIO, COTPYAHHUYECTBY, CAMOCTOSTEIIbHOMY IPUHSATHIO PEILEHHIA,
CcoCOOHOM aanTUPOBaThCs K OBICTPO MEHSIOIMMCS YCIOBHUAM XXH3HU;

— HampaBlIEHHOCTb OOy4YeHHss Ha CHCTeMaTu4eckoe npuodleHue
o0y4arolmmxcss K CaMOCTOSITEJIbHOM I03HaBaTEJbHOW [E€ATENbHOCTH, HAay4HbIM
METO/laM [03HaHUs, (POPMUPYIOIIUM MOTHBALMIO M pPa3BUTHE CHOCOOHOCTEH K
XUMHH;

— obecrnieueHue ycioBUH, CIIOCOOCTBYIOLIMX NTPUOOPETEHUIO 00ydaIOIIMMHCS
OINbITa Pa3HOOOpPa3HOM [EesATENbHOCTH, TMO3HAHUS W CAMOIO3HAHMS, KIHOYEBBIX
HaBbIKOB (KJIIOYEBBIX KOMIIETEHLIMI), MMEIOLUX YHUBEpCAJIbHOE 3HAYEHHE IS
pa3IMYHbIX BH/IOB IS TEIHLHOCTH;

— ¢opmupoBaHue o0med (GYyHKIHOHATBHOH H eCTeCTBEHHO-HAy4YHOM
rPAaMOTHOCTH, B TOM YHClI€ YMEHHH OOBACHATH U OLEHWBATH SBICHUS
OKDYXKaloLlero MHpa, MCIOJb3ys 3HAHWS M OIIBIT, MOJIY4YEHHbIE IIPH HU3Y4EHHUH
XMMHH, TIPUMEHAThP WX TPU PpELIeHHWH Mpo0ieM B MOBCEIHEBHOM JXU3HU H
TPYAOBOH /1€ TEIbHOCTH;

— ¢opMmHpoBaHHEe Yy OOydarolMXCcsi T'yMaHUCTUYECKHUX OTHOILEHMH,
MOHMUMaHUS IEHHOCTH XWMHYECKMX 3HAHUW Ui BBIPA0OTKH 3KOJIOTHYECKH
11e1eco00pa3Horo TMOBeNeHHsT B OBITY M TPyAOBOM JEATENBHOCTH B LEsX
COXpaHEeHHs CBOEro 3/0pPOBbs U OKPYIKaIOILIEel MPUPOAHON Cpebl;

— pa3BUTHE MOTHBALMU K OOy4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOMIO M
CaMOBOCITHTAaHWIO Ha OCHOBE YCBOGHHs OOIIEYeIOBEHYECKHMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NMpOQmIIsi U HAmpaBJIEHHOCTH JajbHEHIIEro
o0y4eHus.

O6miee uucio 4YacoB, OTBEAEHHBIX Uil HM3y4€HUs XHUMHHM Ha YPOBHE
OCHOBHOT'0 00111er0 00pazoBanus, coctapisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 knacce — 68 yacos (2 yaca B HEACIIO).



COJEPXAHUE OBYYEHUSA

8 KVIACC

IlepBoHayaibHble XHMHYECKHE MOHATHS

[Ipenmer xumun. Poib XUMHUM B XKHU3HH 4elioBeKa. XMMHUS B CHCTEME HayK.
Tena m BemectBa. Pusnyeckue CBOWCTBA BeIIECTB. ATperaTtHoe COCTOSHHE
BemecTs. IlonsaTHe o Meronax mo3HaHusi B XuMHU. YKcThie BElECTBA M CMECH.
CrniocoObl pa3aesieHHst CMECEH.

ATOMBI M MOJNEKyNbl. XUMHYECKHe 3JeMeHTbl. CHMBOJIBI XMMHUYECKHUX
35ieMeHTOB. [IpocThie H ClIOXHBIE BELIECTBAa. ATOMHO-MOJIEKYJISIPHOE Y4EHHE.

Xumuueckas (opmyia. BajleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB.
3akoH TOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHTeNbHas aTOMHas Macca.
OtHocHTeNnbHas MOJIeKy/spHas macca. MaccoBas HOJisi XUMHYECKOTO BIIEMEHTA B
COEJIMHEHHH.

KommnuectBo BemecTBa. Monb. MonsipHas macca. B3zaumocBsss konndecTsa,
MacChl M 4YMCIa CTPYKTYpHBIX €IMHHI| BellecTBa. Pac4€rsl mo Qopmynam
XMMHYECKUX COETUHEHUH.

DOu3nYecKUe ¥ XMMUYECKHE SBIEHHS. XUMHUYEcKasi peakysi U e€é NpU3HaKH.
3aKOH COXpaHEHHMs Macchl BellecTB. XUMHYecKHe ypaBHeHus. Kunaccuduxamms
XMMHYECKUX PEAKLUH (COeIMHEHHS, pa3IOKeHUs, 3aMellleH s, OOMeHa).

Xumuyeckuii IKchepumenm:

3HaKOMCTBO C XMMHYECKOM MOCY/OMH, NMpaBuiaMu paboTsl B J1aOpaTopuu M
npuémamu obpaienus ¢ 1abopaTopHbBIM 00OPYIOBaHHEM, M3YYEHHE U ONHCAHUE
(GHU3MYECKMX CBOMCTB 00pa3sloB HEOPraHWYECKHMX BEWIECTB, HAOIOIeHHE
¢u3nueckux (IIaBleHHe BOCKa, TasHHE JbJ]a, pacTHPaHHe caxapa B CTYIIKE,
KHUIIEHHWE M KOHJEHCallMs BOJABI) H XUMHYECKHX (TOpeHHe CBeYH, IPOKAJHBaHHE
MEJIHOH ITPOBOJIOKH, B3aUMOJIEHCTBHE Meja C KHCIIOTOH) sIBJIEeHWH, HaOIoAeHHe |
ONKCaHKWEe IPU3HAKOB NPOTEKAHHS XMMHYECKHX peaklui (pasnokeHwe caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIOTBI C XJIOpPHAOM Oapusi, pa3iioKeHHue T'MapoKCuia
meau (II) npu HarpeBanuu, B3auMonencTBHe Xxene3a ¢ pactBopoM conu meau (II),
U3y4eHHE CTOoCcOOOB pa3jiefleHusi CMecel: ¢ NOMOMIBI0 MarHuTa, (QpUIbTpOBaHHE,
BhINIapUBaHKWE, AUCTUILISALMUSA, XpoMaTorpadus, NpoBeileHHe OYUCTKH TOBapEeHHOM
CONM, HaOMIOZAEHWE W  OMNHCAaHWEe  pe3yJbTATOB IMPOBEIEHHWS  OIbITA,
WIITIOCTPUPYIOILETO 3aKOH COXpPAHEHHsSI MacChl, CO3JaHHe MOJEeJeH MOJeKyJI
(ImapocTep)KHEeBBIX).

BaxcHeluue npeAcTaBHTe/IH HEOPraHHYEeCKHX BellecTB

Bo3gyx — cmech rasos. CocraB Bo3ayxa. Kucinopon — s3nemMeHT u mpoctoe
BewiecTBOo. HaxoxaeHue kucnopoga B Tpupone, (GHU3WYECKHe W XHUMHUYECKHUe
cBoiictBa (peakuuu ropenus). Oxcunpl. [lpumenenume kucmopoga. CrocoOsl



MONy4eHHUsi KMCIOpoJa B J1abOpaTopud M IPOMBILUIEHHOCTH. KpyroBopot
Kucnopoaa B npupoje. O30H — alnoTponHas MOAU(UKALKS KMCIOPOa.

TennoBoit 3¢¢dekT XMMHYECKOH peaklnH, TEPMOXUMHUYECKHE YpaBHEHHS,
3K30- H JHJOTEpPMHMYECKHe peakiud. TOomIMBO: yroib W MeTaH. 3arps3HeHHe
BO3/yXa, yCHIICHHE MapHUKOBOTO 3¢ deKTa, paspyleHre 030HOBOIO CIIOS.

Bonopon — anement u mpocrtoe BemectBo. HaxokaeHwe Bogopoma B
npupozne, (U3MYECKME W XWMHYECKHe CBOMCTBA, NPUMEHEHHE, CIOCOOHI
nosyyeHus. Kuciorsl u conu.

MosisipHblii 06BEM ra3os. Pacu&rel no XMMHYECKAM YpaBHEHHSIM.

@usuyeckde CBoWcTBa BoAbl. Boma kak pactBopuTens. PacTBOpBI
HacellieHHBle ¥ HEHACHIIEHHBIE PACTBOPHL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10714 BelliecTBa B pacTBope. XUMHYECKUe CBOicTBa BoAbl. OCHOBaHMS.
Ponb pacTBopos B mpupose U B KH3HH 4eloBeka. KpyroBopor Bobl B mpHpo/Ie.
3arpssHeHue npupoaHbIX BoJ. OXpaHa i OYMCTKA IPUPOAHBIX BOJI.

Knaccudukanus neopranudeckux coeausenuit. Oxcuasl. Kiaccupuxanms
OKCHZIOB:  cosieobpasyrome  (OCHOBHBIE, KHCIOTHblE, am(oTepHble) W
Heconeobpasyrome. Homenknarypa okcuaoB. @DuswdeckHe M XHMUYECKHE
cBoicTBa OKCHI0B. [lonydyeHne oKCHIOB.

OcHoBanus. Kinaccuukaums OCHOBaHMil: INENOYM M  HEPACTBOPHMBIE
ocHoBaHus. HomeHknatypa ocHoBaHmii. ®Pu3WdecKHe M XMMHYECKHE CBOWCTBA
ocHoBaHuM. [lonyuenue ocHOBaHMIA.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucior. ®usudeckne u
XUMHYECKHe CBOMcTBa KHCIOT. Psan axtuBHoct MetammioB H. H. Bekerosa.
[Tomyuyenue KUCIOT.

Conu. Homenknatypa cosneii. ®usndeckre ¥ XMMHYECKHE CBOMCTBA COJEd.
INonmyuenwue conei.

I'eneTryeckas cBA3b MeX/Y KJlacCaMy HEOPraHMYECKHX COEAMHEHUIL.

XumuyecKkui IKcnepumenm:

Ka4eCTBEHHOE ONpeNelieHle CONep)KaHusi KMCIopoJa B BO3AyXe, MOJNyUYEeHHE,
cobupaHue, pacrio3HaBaHHE M H3yYeHHE CBOWCTB KHCIOpOJa, HaOoneHue
B3aMMOJIEHCTBHS BEIECTB C KHUCIOPOAOM M YCIOBHS BO3HHKHOBEHHS H
NpEeKpalieHusi TopeHus (moXapa), O3HaKOMJIEHHe C o00paslamM OKCHIOB H
OIIMCaHWEe HMX CBOKWCTB, IOIyYeHHE, COOMpaHHWe, pPACIO3HABAHHE M HM3yYECHHUE
CBOMCTB BOZOpo/a (ropeHHe), B3aumojercTBHe Bojopona ¢ okcuaoM meau (II)
(BO3MOXXHO HCMOJIB30BaHUE BUIAEOMATEPHAIIOB), HAOIIOIeHNE 00pa31oB BEIIECTB
KO/IM4ecTBOM | Monb, McciieoBaHHEe OCOOEHHOCTEH pacTBOPEHHS BEILECTB C
pasnMYHOW pacTBOPMMOCTBIO, IPUTOTOBIEHHE pPACTBOPOB C OINpeeiEHHOMN
MacCOBOM J10JIel PacTBOPEHHOTO BELIECTBa, B3aUMOIEMCTBHE BOJLI C METalIaMU
(HaTpueM ¥ KajblMeM) (BO3SMOXHO HCIOJB30BaHHE BHAEOMATEPHAIIOB),



HCCIIefIOBaHWE 00paslOB HEOPraHMYECKHX BEIIECTB pa3iMYHBIX KJIACCOB,
Ha0JIf0JIeHNe W3MEHEHUS OKPACKU MHIMKATOPOB B PACTBOPAX KHCIOT W IHeNoyeii,
usydeHue B3aumonencTsus okcupa meau (II) ¢ pactBopoM cepHOM KHCIOTHI,
KMCJIOT € MeTallaMH, DeakiWid HEeWTpalu3alldd, NOJTyYeHHWEe HEPacCTBOPHUMBIX
OCHOBAHHUH, BBITECHEHHE OJIHOTO MeTajla [APYTHM M3 PacTBOpa COJH, PelleHHe
SKCIICPUMEHTANIbHBIX 3ajay 1o TeMe «BaxHellme Kiaccsl HeOpraHHYECKHX
COEIMHEHHWY.

[Mepuonuuecknii 3akon u Ilepuoauyeckas cHCTeMa XHMHYECKHX
sjiemenToB /I. M. MengeneeBa. Ctpoenne aromoB. XHMHYECKAasi CBS3b.
OKHCINTE/IbHO-BOCCTAHOBHTEIbHbIE PEAKIHH

IlepBbie NOMBITKM KIACCH(UKALMKM XMMHYECKHX O3JIeMEHTOB. [IOHATHE O
rpynnax CXOIOHBIX O3JIEMEHTOB (IIEJOYHBbIE W [IENOYHO3EMEJbHbIE MeTalIbl,
raJloreHbl, HHEPTHBIE rasbl). DJIeMEHThbI, KOTOpble 00pa3yroT aM(OTepHbIE OKCHIbI
Y THIPOKCH/IBI.

Ilepronnyeckuii 3aKoH. [lepuonndeckas cucTeMa XHMHYECKHX 71eMeHTOB J1.
W.  Menpeneesa.  KopoTkomepwonHas W JAIMHHONEPHOAHAA  (QOPMbI
[lepuogudeckoii cucremsl Xxumuueckux snemenToB J|. Y. Menneneesa. [Tepuoabl
M rpynnbl. DU3WYECKUH CMBICT MOPAAKOBOrO HOMEPa, HOMEPOB MepHona H
TPyNIIBI 3JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHEIX siiep. M3otonsl. Dnextporsl. CTpoeHHe
SJICKTPOHHBIX  000704YeKk aromMoB rmepBbiX 20 XHMHYECKHX 3JIEMEHTOB
[lepuopuueckoii cucremsr JI. M. Menzeneea. XapakTepucTHKa XHMHYECKOrO
3JIEMeHTa 1o ero nojoxeHuro B [lepuoauyeckoii cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs pajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYEeCKUX U HEMETAUIMYECKUX CBOMCTB I10 IPYIIaM U IEPHOJIAM.

3nayenue Ilepuoauyeckoro 3akoHa u [leprouueckoil CHCTEMBI XMMHYECKHX
DJIEMEHTOB Ul pa3BUTHA Hayku W npakTukd. JI. M. MengeneeB — yuéHbiii u
rpaKAaHHH.

Xumuyeckass cBsa3b. KoBameHTHas (TMONsipHass W HENonsipHas) CBA3b.
DNEeKTPOOTPHULIATEIbHOCTh XUMHUYECKUX 3JIEMEHTOB. MOHHAas CBS3b.

Crenenbr  okucieHus.  OKHCIHMTENBHO-BOCCTAHOBHUTENbHBIE  PEaKIMH.
[Iponeccel okucnenus U BoccTaHOBIeHUS. OKUCIUTEM U BOCCTAHOBUTEIIH.

Xumuyeckuii IKcnepumenm:

U3y4eHue oOpa3lOoB BEUIECTB META/VIOB W HEMETAIIOB, B3aWMOJCHCTBUE
THAPOKCHJA IMHKA C pPacTBOPaMHM KHCJIOT M LIEJOYel, MPOBEAECHHE OIBITOB,
HIUTIOCTPUPYIOIIMX  TIPUMEPbl  OKHMCIIMTENbHO-BOCCTAHOBHUTEIBHBIX  PEaKIMii
(ropenue, peakiiuy pa3ioKeHHsI, COEAMHEHHS ).

Mesicnpeomemnusie ceasu



Peanuzanus MeXIpPEIMETHBIX CBS3ed NpU H3ydeHHM XHMHM B 8 Kiacce
OCYILIECTBIIIETCS 4epe3 MCIOJIb30BaHHE KaK OOLIMX eCTECTBEHHO-HAy4YHBIX
MOHATHH, TAK ¥ MOHATHM, SBISIOMIMXCA CUCTEMHBIMH Ul OTAE/IBHBIX MPEIMETOB
€CTeCTBEHHO-HAy4HOr'0 1IKJIA.

O611e ecTecTBEHHO-HAY4YHble MOHSATHS: HAay4dHbIM (DaKT, rHIIOTE3a, TEOpHs,
3aKOH, AaHalW3, CHHTE3, KJIAaCCHOHKAIMS, TMEepUOANYIHOCTh, HabmoaeHue,
IKCIIEPUMEHT, MOAETUPOBaHHE, U3MEPEHHUE, MOJIE]Ib, SBJICHHUE.

du3uKa: MaTepusi, aTroM, 3JEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIHJ,
M30TOIbI, PaJMOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUYECKHH 3apsijl, BEIIECTBO, TeIoO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, a3, (U3MYECKHe BEIMYMHBI, €IHHUIIbI
U3MepEHHs, KOCMOC, IIaHeTsl, 38€3/1bl, ConHIle.

Buosorusi: poTocuHTe3, ABIXaHKE, OHOCHEPA.

I'eorpadusi: armocdepa, rugpocdepa, MHHEpanbl, TOPHBIE IOPOIHI,
NoJIe3HBIE HCKOaeMble, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO H XHMHYeECKasi peaKiusi

ITepuomuyeckuii 3akoH. [leproaudeckas cucTeMa XAMHUYECKHX dJieMeHToB /1,
U. MenneneeBa. CtpoeHHe aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMHYECKHUX 3JEMEHTOB TEpBBIX TPEX MEPHUONOB, Kalldsd, KallblMg H HUX
COeIMHEHHI B COOTBETCTBHHM C TMOJIOKeHHeM dyieMeHToB B Ileproandeckoii
CUCTEME ¥ CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHAbl XWMHYECKOW CBs3W. THIBI KPHCTAJUTMYECKHUX
pEeIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBa OT TUIA KPUCTAIMYECKON PEIlETKH H
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMYeCKHX BEIeCTB. XHUMHYECKUe
CBOMCTBA BEILECTB, OTHOCHIIMXCS K pa3IM4HbIM KjaccaM HeOpraHW4YeCKuX
COEJMHEHH, TeHeTHUECKas CBSI3b HEOPIaHWYECKUX BEILIECTB.

Knaccubukanus XMMAYECKUX peaKiyii o pa3inyHbIM MIPU3HAKaM (110 YUCITy
M COCTaBy y4acTBYIOIUMX B pEaKIWH BEIIECTB, 1O TEIUIOBOMY 3(¢eKty, mo
M3MEHEHMIO CTEeleHed OKMCIIEHMS XHMHYECKHX JIEMEHTOB, II0 0OpaTUMOCTH, MO
y4acTHIO KaTanu3aTopa). DK30- U 3HIOTEPMHYECKHE PEaKIMH, TePMOXUMHUIECKHE
ypaBHEHHS.

[ToHsiTHE O CKOPOCTH XMMH4YeCKoW peakuud. IlomsTue 06 oOpaTHMBIX H
HEOOpaTHMBIX XUMHYECKUX peakuusX. [IoHsTHE O rOMOreHHBIX H NeTepOreHHBIX
peakuusix. [lonsitue o karanuse. [lonsTe 0 XHMHUYECKOM PaBHOBECHH. @®aKTOopsl,
BIMSIOIIME HA CKOPOCTh XMMHUYECKOM pEaKlMud H I[OJIOKEHHE XHMHUYECKOro
paBHOBECHS.

OKHCITHTEIbHO-BOCCTAHOBUTEIbHbIE ~ PEAKUWH,  OJIEKTPOHHBIH  OanaHc
OKHCJIUTEIbHO-BOCCTaHOBHTEIbHOM peaKIHHu. CocraBiieHne YpaBHEHHH



OKHCJIUTEJIbHO-BOCCTAHOBUTENILHBIX  peakiMii C  HCIOJIb30BaHHEM  MeToja
3JIeKTPOHHOTrO0 OanaHca.

Teopust 3JEKTPOJTUTHIECKON JUCCOLMALIMHA. DIIEKTPOIUTHI U HEINEKTPOIUTHIL.
Karnonsl, aHuoHbl. MexaHW3M JUCCOLMALIMM BEUIECTB C Pa3lMYHBIMU BUAAMH
xuMuyeckoi cBs3u. Crenenpb auccouuavy. CuiabHbIE U c1abble 37I€KTPOIIMTHIL.

Peakuuu noHHOro oOMeHa. YCa0BHs IPOTEKaHUs peakluii HOHHOro oOMeHa,
TIOJIHBIE W COKpaul€HHble HOHHBbIE ypaBHeHHMs peakuui. CBOMCTBa KHCIIOT,
OCHOBaHHMM W CojJeli B CBeTe IMpPEACTaBICHUM 00 3JIEKTPOIUTHYECKOH
nucconmanuu. KadsecrBeHHble peaklMi Ha UOHBL. [IoHsATHE O rUApoIM3e CONeH.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHHE C MOJENISMH KPHCTAUIMYECKHX PEIIETOK HEOpraHu4YeCKUX
BEILIECTB — METAJJIOB ¥ HeMmeTa/uloB (rpadura ¥ anmasa), CIOXKHBIX BELIECTB
(xJIOpUIa HATpHs), HCCIIEJOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOHW peaKuuu
OT BO3JAEHCTBHS pa3IWYHBIX (AKTOPOB, HCCIENOBAHUE 3JIEKTPOIPOBOIHOCTH
pacTBOpPOB BELIECTB, IMpollecca AWCCOMHMAIMU KHCIIOT, IIeIo4Yed M coleH
(BO3MOJKHO  HCIIOJIb30BAaHHE BHJAEO0 MAaTEpUAIOB), TNPOBEIEHHE  OIBITOB,
WUTIOCTPUPYIONMX  TPU3HAKA [POTEKaHWS peakuid HOHHOro  oOMeHa
(oOpa3zoBanuMe oOcajaka, BbleICHHME ra3a, o0Opa3oBaHHE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPbl  OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIui
(ropeHue, peaklliy pa3liOKeHHUs, COEAUHEHHUs), pacro3HaBaHHe HEOPraHMYeCKUX
BEIIECTB C IIOMOIIBI0O Ka4yeCTBEHHBIX peaKlWil Ha HWOHbI, pelIeHHE
9KCIIEpUMEHTAIBHBIX 3a1a4.

Hemera/nibl B HX cOeIHHEHHS

O6miass xapakrepucTHka ranoreHoB. (OcOOEHHOCTH CTPOEHHMsS aTOMOB,
XapaKkTepHble creneHd okuciaeHus. CTpoeHHe W (PU3MYECKHE CBOMCTBA IPOCTHIX
BEIIECTB — TajJloreHOB. XHMMHYECKHEe CBOMCTBAa Ha IIPUMEpPE  XJopa
(B3aMMOJEiCTBHE C MeTajUlaMH, HeMeTaJUlaMH, Iieno4yamH). XJIOpOBOAOPO/IL.
ConsHasi KMCI0Ta, XMMHYECKHE CBOMCTBa, MOJlydyeHUe, npuMeHeHue. JlewcTsue
XJIOpa W XJOPOBOAOPOZAa Ha OpPraHM3M 4YeloBeKa. BakHellime XJIOpUIBI M HX
HAXOX/ICHHE B IIPUPOLE.

Ob6mas xapaktepuctuka 37eMeHTOB VIA-rpynmnbel. OcoOeHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTereHW okucieHus. CTpoeHHe M (QHU3MYECKHE CBOMCTBA
MPOCTHIX BELIECTB — KACIOPOJa U Cephbl. AJUIOTPOIHbIE MOAM(UKALIMK KUCIOpOIa
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOpOA, CTpPOEHHE, (U3HYECKHE U
XuMHYecKue cBoicTBa. OKCHJBI cepbl KaK MpeACTaBUTENM KHCIOTHBIX OKCHJIOB.
Cepuas kucnora, Qu3M4YecKHe M XHUMHYECKME CBOMCTBa (0Omme Kak
MpeACTaBUTENs Kiacca KHCIOT # crenubpuyeckue). XHMHYECKHE DPeaKiuy,
Jexallie B OCHOBE IPOMBIIUIEHHOTO Crocoda MOoydyeHUsl CEPHOH KHCIIOTHI.
[Tpumenenue cepHoi kucanoTel. Cony CEpHOM KMCIIOThI, Ka4eCTBEHHAs peaKlys Ha



cynbdar-uoH. HaxoxneHune cepbl U e€ coequHeHMH B mnpupoje. XUMHYECKOe
3arps3HEHHE OKPYXXaloIleW cpelbl COECJMHEHHSIMM Cepbl (KHUCIOTHBIE OXIH,
3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 NPeI0TBPAILCHHA.

O6mas xapaktepuctika 3yieMeHTOB VA-rpynmbl. OcoOeHHOCTH CTpOEHHs
aTOMOB, XapaKTepHble CTENEHW OKUCIIEeHHs. A30T, pacnpoCTpaHEeHHe B NMPHPOZE,
duznyeckue U xuMHIECcKkue cBolicTea. Kpyrosopor azora B npupoze. AMMUAK, €ro
dusMyecKre ¥ XUMHUYECKHE CBOMCTBA, MoTydeHue U npumenenue. Conu aMMOHHS,
uX (pu3HUecKre U XMMHUYECKHe CBOMCTBA, NpriMeHenne. KadecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THas KHCJIOTa, €€ Moiy4yeHue, (PU3nvYecKne U XUMHYECKHE
cBoiicTBa (0oOmME Kak MpeICTaBUTENsT Kiacca KUCIOT W cHeLupuYecKue).
Wcrnonp30BaHMEe HUTPATOB MW COJNEM aMMOHHSI B Ka4yeCTBe MHHEPaJIbHBIX
ynoopenni. XMMU4EeCKOe 3arpsi3HEHUE OKPYKalolle Cpe/ibl COeTMHCHUsIMH a30Ta
(KMCTIOTHBIE [OXKIM, 3arps3HEeHHMEe BO3[yXa, IMO4YBBl HU Bopo&mon). Docdop,
aqoTponssle Moaudukanuu ¢ocopa, QU3MIECKHE M XUMHYECKHE CBOWCTBA.
Oxcun dpochopa (V) u pochopHas kucnora, GU3HIeCKre U XUMHUYECKHE CBOUCTBA,
nonydenue. Mcnons3oBanue GpochaTos B Ka4eCTBE MUHEPANIBHBIX y100peHHUH.

O6imas xapaxrepuctuka 31eMeHToB IVA-rpynmel. OcoOeHHOCTH CTpOeHHS
aTOMOB, XapaKTepHble CTENeHH  OKUCJIEHMS.  YIJIEpOJ,  aUIOTPOMHbIE
MOAM(UKAIMK, paclpocTpaHeHHe B MpPHPOJAE, (QU3MYECKHE H XHMHYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopor yriepona B npupoze. OKcuasl yriaepoja, ux
¢uznyecKkHe M XHMHYECKHE CBOMCTBa, JEHCTBHE Ha JKUBBIE OpraHH3MBbI,
MOoJy4eHHE W NPUMEHEHHe. DKOJIOTMYECKHEe MpOoOIeMBbl, CBA3aHHBIE C OKCHAOM
yrnepopa (IV), rumoresa rI00aJbHOrO TOTEIUIEHUS KIMMaTa, MapHUKOBBIH
>hdekT. YronpHas KACIOTa U €€ CONM, X (PU3MUECKHe U XUMUYECKHE CBOMCTBA,
nojydyeHMe M npuMeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBL.
Ucnonb3oBanue KapOOHATOB B OBITY, MEAMLIMHE, IIPOMBIILIEHHOCTH U CEIbCKOM
XO3SIUCTBE.

[lepBoHaYaIbHbIE MOHATHA 00 OPraHUYECKHX BEIECTBAX KaK O COCIMHEHMAX
yrieposa (MeTaH, 3TaH, 3THIeH, alleTHJICH, 3TaHOJ, INIMIEPHH, YKCyCHas KUCIIOTa).
[IpupoJHBlE MCTOYHWKH YITIEBOJOPOJAOB (yroib, NPHPOAHBIA ra3, HeQTh),
NpOAYKTHl WX MepepaboTku (OeH3uH), UX ponb B OBITY M NPOMBIIIIEHHOCTH.
[TousiTHe 0 OMONOrMYECKH BaXKHBIX BEIIECTBAX: KHUpax, OenaKkax, yriieBoaax — U ux
poiM B OKH3HM 4deloBeKa. MarepuanbHOe €IMHCTBO OPraHHYECKHX H
HEOpraHM4eCKUX COeAUHEHUH.

Kpemuuii, ero ¢usnyeckue H XHUMHYECKHE CBOWCTBA, IOJNyYeHHE WU
npumenenne. CoenuHenuss KpemHus B mpupone. O6mme npencrapieHus o0
oxcuzie xpemuums (1V) u xpemuueBoil kucnore. CHIIUMKaThl, UX HUCIONB30BaHHE B
ObITY, B MPOMBILUIEHHOCTH. BaxkHeiilne CTpoMTe/bHbIE MaTepHalbl: KEpaMuKa,



CTEKJIO, LIEMEeHT, OeToH, jxene300eToH. [IpobieMbl 6e30macHOro MCnoab30BAHUS
CTPOMTENIEHBIX MAaTEPHAJIOB B TOBCEIHEBHOM )KH3HH.

Xumuueckuii 3xkcnepumenm:

u3yYeHue oOpaslioB HEOPraHUYECKUX BELIECTB, CBOMCTB CONSIHOM KHCIOTHI,
NpOBE/ICHHE Ka9E€CTBEHHBIX PEaKIMil Ha XJIOPUI-HOHBI U HabIIOeHHe PU3HAKOB
MX TPOTEKaHHUs, OMBITHI, OTPAXaKOUKMe (U3UYECKHE M XHUMHYECKHE CBOMCTBA
TaloreHoB ¥ MX COCJMHEHWH (BO3MOXXHO HCIIOJB30BAHHE BHIEOMATEpPHAIIOB),
O3HaKOMJIEHHe ¢ 00pasuamu XJIOpHAOB (TajlOreHWIOB), O3HAKOMIIEHHE C
obpasuaMu  cephl M €€  COeNMHEHMAMH  (BO3MOXHO  HCIIONIb3OBAHHE
BUJeOMAaTepraioB), Hab/oeHUe Tpolecca O0YIIIMBaHUs caxapa I0J AeHCTBUEM
KOHUCHTPUPOBAaHHOW CEPHOM KHUCJIOTHI, M3ydeHHE XWUMHYECKHX CBOMCTB
pa30aBIIeHHON CepHO# KHCIIOTHI, IIPOBEIEHHE KAYECTBEHHOMN Peakiuy Ha cyabdar-
MOH M HaOIIOZeHHE NpHU3HAKa €€ NpOTeKaHWs, O3HAKOMICHHE C (DH3MYECKUMH
CBOMCTBaMH a30Ta, tdochopa ¥ MX coeqUHEHWIt (BO3MOXXHO HCIIOJIL30BaHUE
BH/ICOMATepHaioB), 0bpasuaMu a30THBIX U (GOCHOPHBIX yn0OpeHHit, monyyeHue,
cobupaHue, pacHo3HaBaHWE W W3y4€HHE CBOMCTB aMMHaKa, IIpOBE/ICHUE
Ka4eCTBEHHBIX PEaKlIMi Ha MOH aMMOHMS U (ochaT-HOH U U3ydeHHEe NPHU3HAKOB
UX [IPOTEKAaHMUs, B3aUMOCHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHKE BH/IEOMATEPUAJIOB), HU3y4YeHHUE Mopenei
KPUCTANIMYECKUX peIIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIEHHE C
IIPOLIECCOM  a[COPOLMK PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM VIIEM U
YCTPOHCTBOM TNPOTHBOTa3a, MOJTyYeHHe, COGMpaHue, pacrno3HaBaHHe H H3ydeHHe
CBOWICTB YIJIEKHCIIOTO ra3a, NPOBE/IeHHe KauyeCTBEHHBIX PEaKlMii Ha KapOoHaT u
CH/IMKaT-HOHbl W M3yYeHHE IIPH3HAKOB MX [POTEKaHHs, O3HAKOMIIEHHE C
NPOAYKIMEH CHIMKATHOW MPOMBINLIEHHOCTH, pPEIIEHHE OSKCIEePHMEHTAIbHBIX
3aja4 mo teMe «Baxnelilne HeMeTanIbl ¥ UX COeIUHEHHS.

MeTanibl H HX COeIHHeHHS

OOwias xapakTepucTHKa XUMHYECKHX 2JIEMEHTOB — METAIOB HA OCHOBAHUH
ux nonoxenus B Ilepuonmueckoif cucreme xuMuueckux snementoB J[. .
Menzneneesa u crpoenus aromos. CTpoeHHe MeTamioB. MeTamiddeckas CBS3b H
MeTalIM9ecKas  KpUCTaJUIM4YecKass  pemi€éTka.  DIeKTPOXUMHYECKUH  psf
HanpsDKeHud MeTauioB. Pu3pdecKre U XUMUYECKHe CBOicTBa MetauioB. O6mmue
CIIOCOOBI MoJlyYeHHs: MeTaioB. [TOHSTHE O KOPPO3HH METAILIOB, OCHOBHBIE
CrocoOBI 3alMTBl MX OT kopposud. Cruiasel (CTamb, YyryH, IIOpaTIOMHHHIA,
OpoH3a) ¥ MX IpUMeHEeHHE B OBITY M TIPOMBIIILIEHHOCTH.

[llenounsie MeTasibl: nonoxeHue B [lepuogndeckoil CHCTEME XHMHYECKHX
anementoB JI. M. MeHnzeneeBa, cTpoeHME MX aTOMOB, HAXOXIEHHE B IpUpoze.
Du3rvecKre U XMMHUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kayus). OKCHIBI H



TMAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe MIENOYHBIX METAIOB M HX
COEJMHEHUH.

Illenoyno3emenpHple MeETaUlbl MarHdd W KaJbLMi: TOJIOXKEHHE B
[lepuonuueckoii cucreme xumuueckux sneMeHtoB Jl. M. MenneneeBa, ctpoeHue
HX aTOMOB, HaX0X/ieHue B rpupoje. Dusnyeckue U XMMHUYECKHE CBOMCTBA MarHus
¥ Kanblusa. Baxselinne coeauHeHUs Kanblus (OKCHI, THAPOKCHZ, COJIH).
JKécTkocTh BOABI U CIOCOOBI €€ yCTpaHeHHS.

AroMuHUHA: nosiokeHue B [lepuoanyeckoit cucteMe XUMHYECKHX 3JIEMEHTOB
J. U. MenpaeneeBa, cTpoeHUe aToMa, HaxoxaeHHe B npupoue. Dusuyeckue u
XUMHUYECKUe CBOMCTBA amoMHUHMSA. AMGOTEpHbIE CBOMCTBA OKCHAA U I'MAPOKCHAA
ATFOMHUHUSL.

Xeneso: nonoxenue B [lepuoaudeckoit cucreMe XUMHUYECKUX 31eMeHTOB /.
M. MengeneeBa, CTpoeHHe aroMa, HaxOXAeHHe B mpHpone. Duszuueckue H
XHMHWYECKHe CBOMCTBA xKese3a. OKCUbl, THAPOKCU B U comu xenesa (I1) u xenesa
(I1I), ux cocTaB, CBOMCTBa U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEeHHEe C oOpa3laMyd MeTalIoB M CIUIaBOB, MX (U3HYECKUMH
CBOMCTBaMM, M3yu4eHHE pe3yJbTaTOB KOPPO3HMH METAIOB  (BO3MOXHO
HCIIO/Ib30BAHUE BHJEOMATepUaloB), OCOOEHHOCTEH B3aUMOJEHCTBHS OKCHAA
KaJbllusd M HATpUs ¢ BOAOH (BO3MOXHO HCIOJb30BAaHHE BHAEOMAaTEpPHANIOB),
HCCIIEJOBaHHE CBOMCTB XECTKON BOABI, MpOLECCa MOPEHHUs XKejle3a B KUCIOopoje
(BO3MOXHO  KCIOJIB30BAaHUE  BHUIEOMATEPHUATIOB), TPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX peaKliii Ha MOHbI: MarHus, KaJbL¥s, aTlOMUHUS, LIMHKA, JKeje3a
(IT) u xenesa (III), meau (II), HabmoneHUe U onmMcaHKWe MPOLIECCOB OKpaIIMBAHUS
IUIaMEHH HMOHAMHM HATpUs, Kalus H Kaublus (BO3MOXXHO HCIOJIB30BaHUE
BHJI€OMaTEepUAIIOB), UCCIel0BaHHEe aM(pOTEPHBIX CBOWCTB IMIPOKCH/IA aTFOMUHHUS
Y TMJIPOKCHJA LIMHKA, PellleHHe 3KCIIEePUMEHTAJIbHbIX 3a/1a4 110 TeMe «BaxHeimue
MeTaJJIbl U UX COeTUHEHUSY.

XHMHA H OKpYxKalomas cpeaa

BemectBa U Marepuaibl B IOBCEAHEBHOM JXW3HM yesnoBeka. be3zomacHoe
WCIIOJIb30BaHUE BEIECTB W XMMHYECKHX peaknuii B ObiTy. [lepBasi momomns npu
XHMHYECKHX 0XKOrax U OTPaBIICHHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYyKarolled cpenb! (MpenenbHast HOIMYCTHMAs
KOHIIeHTpauus BeulecTs, fajee — [1/IK). Pone XxuMuu B pelieHUH 3KOIOTHYECKUX
npo0JieMm.

Xumuyeckuii IKchepumenm:

u3ydyeHue oOpa3lioB MaTepualoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE
MaTepuaibl).

Meoscnpeomemuoie ceazu



Peanuzanus MeXIpeAMETHBIX CBsi3ed IPU U3YyYeHUHM XMMHMHM B 9 Kiacce
OCYIIECTBISETCS Yepe3 MCIOJIb30BaHHE Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
[TOHSITUM, TaK U TOHATHH, SBISIOLIUXCS CHCTEMHBIMU IS OTOEJIbHBIX IIPEeIMETOB
€CTEeCTBEHHO-HaYYHOrO LIMKIIA.

O6uHe ecTeCTBEHHO-HAYYHBbIE TMOHATHS: HAay4YHBIH (akT, THIOTE3a, 3aKOH,
TEOpHsl, AaHalM3, CHHTe3, KJIacCH(UKalMs, NEepUOAUIHOCTh, HAOIOIEHHE,
SKCMIEPUMEHT, MOJETMpPOBaHUE, WU3MEPEHHE, MOJEelb, SBIEHWE, IapHHUKOBBIH
a3 deKT, TEXHONOTHsA, MaTEpHaJIbI.

®u3Mka: MarTepusi, aToM, OJJEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIHUJ,
W30TOIBI, PaJUOAKTHBHOCTh, MOIEKYJa, 3JIEKTPUYECKHUH 3apsj, IPOBOAHHMKH,
MOJIYIPOBOAHUKH, JHOJNEKTPHKH, (OTO3JIEMEHT, BEIIECTBO, Teno, O00BEM,
arperaTHOe COCTOsIHME BElecTBa, ra3, pacTBOp, paCTBOPUMOCTb, KpUCTAJUIHYECKAs!
peliérka, CruiaBbl, (PU3HMYECKHE BEIMYMHBI, €AUHHUIbl W3MEPEHHs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIaHEeThI, 3BE31b1, CoJHIIe.

buonorusi: ¢orocuHres, npixaHue, Ouochepa, IKOCHCTEMA, MHUHEPAIBHBIE
yI00OpeHus, MUKPORJIEMEHThI, MaKpO3JIEMEHThI, TMTAaTeIbHbIE BELLECTBA.

I'eorpadus: armocdhepa, rugpocdepa, MHUHEpalbl, TOPHbBIE TOPOJIE,
MoJIe3HbIe UCKOMaeMble, TOILJIUBO, BOJHBIE PECYPCHL.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHWSI NMPOIPAMMBI 110
XUMHWH HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSI

JJUHHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pe3yNbTaThl OCBOEHHS NPOTrPaMMBI OCHOBHOIO  OBIIEro
00pa30BaHMs JOCTHIAIOTCH B XOJA€ OOYYEHHS XUMHHM B €JMHCTBE yuyeOHOU u
BOCIHUTATEIbHON JIESTENbHOCTH B COOTBETCTBHH C TPAJAMIMOHHBIMA POCCHUCKUMHU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMHM LIEHHOCTSMM, HNPHHSATHIMH B
oOlIecTBe MpaBUIaMH W HOPMAaMH [OBEIEHHS M CHOCOGCTBYIOT npoleccaMm
CaMONO3HaHMsl, CAMOPa3BUTHS M COLIMATM3ALIMH 00Y4aroIUXCS.

JInyHOCTHBIE ~ pe3ysbTaThl ~ OTPaXAIOT  [OTOBHOCTH  OOYHAIOIIHXCH
PYKOBOACTBOBATbCS ~ CHCTEMOHM TIO3MTHBHBIX II€HHOCTHBIX OpHEHTAlWil #
pacImMpeHue OIbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOro BOCIIHTAHHA:

[ICHHOCTHOIO OTHOLIEHMS K OTEYECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY
M Hay4YHOMY HACJIelMIO, ITOHUMaHHsl 3HAYCHHs XHMHYECKOW HAYKH B KM3HH
COBPEMEHHOr0 00IIECTBa, CIIOCOOHOCTH BIafieTh JOCTOBEPHOH MH(OpMALHel o
NEPENIOBBIX NOCTHKEHUSAX M OTKPBITHSAX MHPOBOM W OTE€YECTBEHHOM XHMMHHU,
3aMHTEPECOBAaHHOCTH B HAY4YHBIX 3HAHUAX 00 yCTPONCTBE MUpA U 0OIIECTBa;

2) rpaxaHCKOro BOCIHTAHHUA:

NPEICTaBI€HUss O COLMAIbHBIX HOPMAax M NPaBHIAX MEXJIMYHOCTHBIX
OTHOIIEHHH B KOJUIEKTMBE, KOMMYHHUKAaTHBHOM KOMIETEHTHOCTH B OGIIECTBEHHO
MONE3HOH,  y4eOHOMCCIIEI0BATENIbCKOM, TBOPYECKOW M APYrHX  BHAAx
ACATEJIHOCTH, IOTOBHOCTH K PasHOOOpa3HOH COBMECTHOH [eSTENbHOCTH MNpH
BBIMIOTHEHWM y4€OHBIX, TIO3HABATENBHBIX 3a7a4, BBINOJHEHHH XHMHYECKHUX
SKCIIEPUMEHTOB, CO3[IaHiK y4eOHBIX IPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHHMAHUIO
M B3aMMOIIOMOILIM B IIpolecce 3TOW Yy4yeOHOM JesATeIBbHOCTH, T'OTOBHOCTH
OLEHHUBATH CBOE IIOBEJAEHWE M IIOCTYIIKH CBOMX TOBApHINEH C [O3MIUH
HPaBCTBEHHBIX ¥ NIPABOBBIX HOPM € Y4ETOM OCO3HAHHUSI TOCIE/ICTBHIMA MIOCTYIKOB;

3) HEeHHOCTH HAYYHOrO NO3HAHMA:

MHPOBO33pEHYECKHE IMPEJCTABICHHS O BEIeCTBE W XUMHUYECKOW peakIlMy,
COOTBETCTBYIOLIHE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH M COCTaBISIOLIHE
OCHOBY /Ul NIOHMMaHHsl CYNIHOCTH HAy4YHOM KapTHHbBI MHpa, NpeACTaBIeHUs 06
OCHOBHBIX 3aKOHOMEDHOCTSX pa3BUTUS MPUPOJABI, B3aUMOCBS3SIX YeIOBEKa C
NPUPO/IHOH CPEJIOi, O POJIM XMMUH B NTO3HAHHHU 3THX 3aKOHOMEPHOCTEH;

NO3HaBaTe/bHble MOTHBBI, HAllpaBICHHbIE Ha TOJIyY€HHE HOBBIX 3HAHUHU 110
XUMHH, HeoOXoauMble JUisi OOBSCHEHHS HaGIIOAaeMbIX NPOIECCOB M SIBICHHIA,
NO3HABATEIbHOH, WH(MOPMAIIMOHHONW M YHTATENbCKOM KyJbTyphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSTEJbHOH paboThl ¢ y4eOHBIMH TEKCTaMM, CIPaBOYHOM



JIATEPATYPOM, JIOCTYIHBIMH TEXHWYECKUMH CpEACTBaMH HH(GOPMAIMOHHBIX
TEXHOJIOTHH,;

UHTEpeC K OOYy4YeHHMIO M I[IO3HAHMIO, II0003HATEIBHOCTh, IOTOBHOCTH H
CIIOCOOHOCTE K  caM0o00Opa30BaHHIO, IMPOEKTHOM M HCCIIeJ0BaTeIbCKOM
NeATeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHHMs B
JlaJIbHEHILIEM;

4) popmupoBaHus Ky/JbTYpbl 310POBbH:

OCO3HAHWE [EHHOCTH JKMU3HHM, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY
3JJOPOBbIO, YCTAHOBKM Ha 3/0pOBbii 00pa3 JXW3HH, OCO3HAaHWE MOCIEACTBHH H
HENPUATHE BPEAHBIX NPUBbIUEK (yIOTpeOIeH s allKoroisi, HApKOTUKOB, KypeHHusl),
HeOOXOAUMOCTH COONIIOZIEHHS TpaBHi Oe30omacHOCTH TMpU  OOpamieHuH ¢
XMMHYECKHMH BEIIeCTBaMHU B OBITY U peanibHOU XXH3HH;

5) TpyA0OBOro BOCHIHTAHHUA:

HUHTEPEC K MPAKTHYECKOMY H3y4YeHHUIO mpodeccuii ¥ Tpy/Ja pasiMdHOro poja,
yBaXXEHME K TpyAy M pe3ylbTaTaM TPYAOBOH IEATEIBHOCTH, B TOM 4HCJE€ Ha
OCHOBE IpPYMEHEHHs IIpeMETHBIX 3HAHHWH MO0 XWMMMH, OCO3HAHHBIM BBIOOD
WHIMBUYaJIbHOM TPAeKTOPHH MPOJODKEHUsI 00pa3oBaHus ¢ y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX HHTEPECOB U NOTPEGHOCTEH,
yCIEIIHOM Mpo(eCcCHOHAIBHOM AeSTeNIbHOCTH U Pa3BUTHA HEOOXOAUMBIX YMEHHMH,
rOTOBHOCTh aJalITHPOBAThCS B IPO(PECCHOHAIBHOM CpeJie;

6) 3K0/10rH4eCKOro BOCIIHTAHHA:

3KOJIOTHYECKH Ilelecoo0pa3Hoe OTHOLIEHHE K IPHPOAE KaK HCTOYHHKY
)KW3HHU Ha 3emMiie, OCHOBe €€ CyIIeCTBOBaHUS, IOHMMAaHKWE LEHHOCTH 37I0POBOro H
OezomacHoro o0pasa JKW3HH, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
u3IecKOMy ¥ TICHXHYECKOMY 370POBbIO, OCO3HAHHE LEHHOCTH COOJIOIEHHS
npasui 0€30MaCHOro MOBeIeHUs NPH paboTe ¢ BEIECTBAMH, a TAKXKE B CUTYaIHsX,
YTPOXKAIOLIMX 3/JOPOBBIO M JXKU3HU JIIOJIEH;

CIIOCOOHOCTH NIPHUMEHSTHh 3HAHMS, TONy4Yaemble NpPU W3y4CHHH XMMMWH, IS
pellleHus 3a/1a4, CBA3aHHbBIX C OKPY’KaloILEH NPUPOIHON CPENOM, [UIs MOBBIILICHHS
YPOBHsl  3KOJIOTMYECKOW KyJbTyphl, OCO3HaHMS IJIOOAIBHOrO  Xapakrepa
SKOJIOTMYECKUX NPOOJIEeM M IyTed WX pelleHHsl MOCPEICTBOM METOIOB XHMUH,
HKOJIOTMYECKOTO MBIIILIEHHS, YMEHUS PYKOBOJCTBOBAThCA UM B IO3HaBATEILHOM,
KOMMYHHMKaTHBHON ¥ COLIMAJIbHOM MPaKTHKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMeTHBIX pe3yJbTaTOB BbIACISAIOT 3HAYMMBIE IS
(GOpMHUpOBaHKMS MHPOBO33peHHsl OOIIeHay4YHble [OHATHs (3aKOH, TeOpHs,
TNIpMHILIMI, TUIIOTe3a, (aKT, CHCTEMa, TMPOLECC, IKCIIEPHUMEHT H JIpYroe.), KOTOpbie
MCIIOJIL3YIOTCS. B €CTECTBEHHO-HAYYHBIX y4eOHBIX IpeIMeTax M IO3BOJIAIOT Ha
OCHOBE 3HAHHWH M3 3TUX NPEeAMETOB (OPMHPOBATH MPENCTaBICHUE O LEJIOCTHOM



Hay4YHOH KapTHHE MHpa, U YHUBEpCallbHble y4eOHble JeicTBUs (IO3HABATEbHbIE,
KOMMYHWKAaTHBHBIE, PEryJSTHBHBIE), KOTOpble 00ecneuuBarOT (OPMHUPOBAHHE
FOTOBHOCTH K CaMOCTOSTEIbHOMY IUJIAaHUPOBAHHIO W OCYIIECTBIEHHUIO y4eOHOM
JIesITENIbHOCTH.

IlosnaBaTesibHbIE YHHBEpPCAIbHbIE y4eOHbIE AeiCTBHS

BasoBbie joruueckue gencTBus:

YMEHHUSI HUCTIONB30BaTh MPHEMEI JIOTMYECKOTO MBILIUIEHUS TPH OCBOEHHUH
3HaHMHU: PaCKpbIBATh CMbIC XUMHYECKMX TOHATUH (BBILENSATh MX XapaKTepHBbIE
NIPU3HAKH, YCTaHABIIMBAaTh B3aUMOCBS3b C JPYTMMH TMOHATHIMH), HCIIOJIB30BaTh
TOHATHUSL JUIsi OOBACHEHUS OTAENbHBIX (DaKTOB U SBJIEHMUI, BBIOMPATh OCHOBAHUS H
KPHTEpHH [UIS KIaCCU(UKALMU XUMHYECKHX BEILECTB U XMUMHYECKHX PEaKIHi,
yCTaHaBIMBaTh NPUYMHHO-CIEACTBEHHBIE CBS3H MEXIY OOBEKTaMH H3y4YeHHS,
CTPOUTH JIOTHYECKHE PACCyXIeHHs (MHIyKTHBHEIE, JeYyKTHBHBIE, [0 aHAJIOTUH),
JIeJ1aTh BBIBOBI Y 3aKIIIOYCHHS,

YMEHUE TMpPUMEHATH B IMpOLECCE I[103HAHUS TMOHATHSA (MpeAMETHBIE W
MeTanpeIMETHEIE), CHMBOIMYECKHE (3HAKOBbIE) MOJIENIH, HCIIOJIB3YEMBIE B XUMHH,
npeodpa3oBBIBATE IIMPOKO NPUMEHSEMbIE B XMMHH MOJIE/IbHEIE NIPE/ICTABICHUS —
XAMHYECKHM 3HaK (CHMMBOJ JJeMeHTa), XMMHYecKas (opMylla ¥ YypaBHEHHE
XUMHAYECKON peakly — MPH PellleHHH y4eOHO-TI03HaBaTelbHBIX 3a/1a4, C YYETOM
3TUX MOJECIBHBIX MPEACTABICHUN BBIABIATh M XapaKTEpU30BaTh CYIECTBEHHbIE
TIPU3HAKH M3Y4aEMBIX OOBEKTOB — XHMHYECKHX BEIECTB M XUMHUYECKUX PEaKIIMH,
BBIBIIATE  OOLUME 3aKOHOMEPHOCTH, NPUYHHHO-CIIEACTBEHHBIE CBS3M |
IIPOTHBOPEYHS B H3y4aeMbIX IPOLIECCaX U SBJICHHUSAX.

Ba3zoBble Hec/le10BaTe/IbCKHE IeHCTBHS:

YMEHHE HCIIOJIE30BaTh MOCTABICHHBIE BONPOCHI B KadyeCTBE HHCTPYMEHTa
NO3HAaHMSA, @ TaKkKe B KayecTBE OCHOBBI A (OPMHUPOBaHHS THIIOTE3BI IIO
MPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

npHoOpeTeHHe OmbiTa MO0 IUIAHHPOBAHWIO, OPraHM3ali¥ W IPOBEICHHIO
YYEHHYECKHX DKCIIEPUMEHTOB, yMEHHe HabmozaTh 3a XOJIOM mpolecca,
CaMOCTOATEIbHO POrHO3UPOBATh €r0 pe3ybTar, (GOopMyIHpoBaTh 0000IIEHHS H
BBIBOJIBI 110 pe3yNbTaTaM MPOBEAEHHOTO OIMBITA, HCCIENOBAHMS, COCTABIATh OTYET
0 MpoJieIaHHoM paborTe.

Pa6ora ¢ undopmanueii:

yMEHHE BbIOMpaTh, aHAJIW3UPOBaTh W HHTEPIPETHPOBATh HH()OPMALHIO
pasMYHbBIX BUAOB U (OPM MpeACTaBlIeHHS, TOIYIaeMyI0 U3 Pa3HBIX MCTOYHHKOB
(Hay4HO-TIOIyJISIpHAsi JTMUTepaTypa XUMHYECKOTO COAEP)KaHUs, CIPaBOYHBIE
nocobusi, pecypchl VHTepHeTa), KPHUTHYECKH OLIEHMBATH MPOTHBOPEYUBYIO H
HEJJOCTOBEPHYIO HHGOPMAIIHIO;



YMEHHUE NPUMEHATh Pa3IMYHbIE METOJIbI M 3aIIPOChl IPU [OUCKEe W OTOOpE
MHOOPMALMA M COOTBETCTBYIOIIMX [IaHHBIX, HEOOXOIMMBIX IS BBHINOTHEHUS
y4eOHBIX ¥ I03HAaBaTeIbHBIX 3a/1a4 ONpeIeEHHOIO THIIA, IPHOOPETEHHE OIbITA B
o0lacTM  HCMONB30BaHMUS HHPOPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHHA,
OBJIaZIEHHE KyJIbTYPOH aKTUBHOI'O MCIIOIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY NpEACTABIEHUS HHPOPMALIUY U
WIIOCTPUPOBATh pellaeMble 3aJayd HECIOXHBIMA CXeMaMH, JMarpaMMami,
apyrumu opMaMu rpaduKy ¥ MX KOMOMHALUAMM;

YMEHHE HCIOJb30BaTh M AaHaIM3MpOBaTh B Ipouecce Y4eOHOU H
HCCHIEN0BATEILCKON AESITENbHOCTH HHPOPMALIMIO O BJIMSHUM ITPOMBILNLIEHHOCTH,
CEJIbCKOT0 XO3SMCTBA W TPAHCIOPTa HAa COCTOSIHUE OKPYXKAKOLIEH NPUPOIHOM
Cpensl.

KommyHnHkaTHBHBIE YHHBepcaJbHbIe yyeOHbIe 1elcTBHM:

YMEHHsl 3aJaBaTh BONpPOCHl (B Xojae auanora W (WiIM) TUCKYCCHH) IIO
cymiecTBy — oOCyxjaemMoW  TeMbl, (OpPMYyJIUpOBaThb CBOM  IPEAJIOKEHHUS
OTHOCHUTEJIbHO BBIIIOIHEHUS NTPEJIOKEHHON 3a/1a4u;

YMEHHS  MpEACTABIATb  IOJy4YEeHHBIE  pe3yJbTaThl  MO3HABATEIHHOM
NEATEIbHOCTA B YCTHBIX M THCBMEHHBIX TeKCTax; JejlaTh Mpe3eHTAIHIO
pe3yJIbTaTOB BhIMOJHEHUS] XMMHYECKOro JKcrepuMeHTa (1abopaTopHOro OmbiTa,
nabopaTopHO# paboThI 10 HCCIIEIOBAHHIO CBOMCTB BELIECTB, y4eOHOTO MPOEKTa);

YMEHHsI y4eOHOro COTpyJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[03HABaTeJIbHOM W HCCJIENOBATENbCKONW  AESATENbHOCTH IpPH  pEeLIeHHH
BO3HUKAIOLMX MpoOIeM Ha OCHOBE y4uéra OOLIMX HMHTEPECOB M COIJIaCOBaHMS
no3unui (oO0cyxaeHusi, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JICWCTBHM, ONpENelIeHHE KpUTEpUEeB [0 OLEHKe KadecTBa
BBINTOJIHEHHOM paboThl U IpyTrHe).

PeryasiTHBHbIE YHHBepCca/bHbIe y4eOHbIe el cTBHS:

YMEHHE CaMOCTOSTEIbHO OIpEAENATh Lelu AesTeNbHOCTH, MIaHUpPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBAaTh M NPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
HesTeNbHOCTb, BBIOMpaTh Haubonee 3dexkTuBHbIe CIOCOOBI peleHns Y4eOHBIX 1
MO3HABATENbHBIX 3a/a4, CaMOCTOATE]BHO COCTaBISTh WIH KOPPEKTHPOBATH
IPEVIOKECHHBIN aIrOpPUTM JEHWCTBHM MNpH BBHINOJHEHHH 33JaHUNA C Y4YETOM
IIOJIy4eHHs] HOBBIX 3HaHUM 00 M3yuyaeMbIX OOBEKTax — BEIECTBAaX M PeaKusX,
OLICHMBAaTh COOTBETCTBHE IIOJ[yYEHHOIO pe3yjbTaTa 3asBICHHOW MElH, yMEHHE
HCIIOJIb30BaTh ¥ aHAJIM3UPOBATh KOHTEKCTHI, pe/jiaraeMble B YCIIOBHH 3aJJaHH M.

INPEAMETHBIE PE3YJIbTATHI

B cocraBe nmnpeaMeTHBIX pe3ylbTAaTOB IO OCBOEHHIO 00S3aTeIBHOTO
coJlepXKaHMs, YCTAaHOBJIEHHOIO JaHHOM (enepanbHOM pabouedi mNporpaMMon,
BBIJICJIAIOT: OCBOCHHbIE OOY4YalOLIMMHUCSl Hay4yHble 3HAHHS, YMEHHUA H CIOCOOBI



JeWCTBUH, crnenuduyYeckue U NpPeIMETHOM o6iacTH «XUMHUS», BHbI
ACATCIPHOCTH  TIO  MOJNYyYEHHWIO HOBOTO  3HAHMS, €ro HHTepNpeTaLyH,
MPeodpa3oBaHUIO U IPUMEHEHHIO B PA3THYHBIX Y4eOHBIX M HOBBIX CUTyalHUsX.

K xonuy o6yuenus B 8 knacce npeqveTHbie pe3ynbTaTel Ha 0a30BOM YpOBHE

AOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTD y 00yYarOMIMXCS YMEHHMIA:

® PACKPBIBATL CMBIC] OCHOBHBIX XMMHUYECKHMX MOHSTHI: atoM, MoJeKya,
XMMHYECKHAH DIIEMEHT, MPOCTOE BEINECTBO, CIOXHOE BEIECTBO, CMECh
(omHOpO/IHAA ¥ HEOAHOPO/HAs), BaleHTHOCTh, OTHOCHTENbHAS aTOMHAs H
MOJIEKYJIipHas Macca, KOJIMYeCTBO BELIECTBA, MOJb, MOJISpHAs Macca,
MaccoBasi 107151 XMMHYECKOI'0 3JIEMEHTa B COeANHEHHH, MOJISIPHBIH 00BEM,
OKCHJl, KHCJIOTa, OCHOBaHHWE, COJib, 3JIEKTPOOTPHULATEILHOCTh, CTENEHD
OKHCJICHHS, XMMHYECKasi pPeakuus, KiacCUUKalis peakiuil: peakiuu
COC/IMHCHHUS, PpEAKLMH DPA3IOXKEHHS, DPEaKIMM 3aMELICHHUs, peakKIuH
oOMeHa, 3K30- U SHIOTEPMHUYECKHE PEeaKLHH, TENJIOBOM abdexT peaxiuy,
ANPO aToMa, SJIEKTPOHHBIH CIIOM aroMa, aToMHas OpOWTallb, pagHyc
aToMa, XUMHUYEeCKasi CBSA3b, MOJISApHAs U HENOJSIpHAas KOBAJICHTHAsl CBS3b,
MOHHas CB#A3b, MOH, KaTHOH, aHHOH, PacTBOP, MaccoBas NOJI BeLeCTBa
(IpOLEHTHAs KOHLIEHTPALIHS) B PACTBOPE;

* HWUIIOCTPUPOBATH B3aWMOCBA3b OCHOBHBIX XWUMHYECKHX MOHATHH H
NIPUMEHSTD 3TH IIOHATHS MIPU OTIUCAHUHU BEILECTB U WX MPEBPAILCHHIA;

* HCHOIB30BATh XHMMMYECKYI0 CHMBOJIMKY [ COCTaBlI€HHs (opMy
BEILECTB U YPAaBHEHHN XUMHYECKUX PeaKiinii;

* ONpEAENATh BaJICHTHOCTh QTOMOB 3]IEMEHTOB B GHHAPHBIX COEIHHEHHSX,
CTeNCHb  OKHCIIEHHMS  DJIEMEHTOB B  OHMHAapHBIX  COEIMHEHHSX,
NPHHANIEKHOCTE BEIIECTB K ONpPENeIEHHOMY KIacCcy COeAMHEHUH o
(opMynaM, BHI XMMHYECKOH CBS3M (KOBIEHTHAas WM HOHHAas) B
HEOPraHWYECKUX COeUHEHHSIX;

* packpbiBath cmbich Ilepuomuueckoro 3akona JI. U. Menueneesa:
AEMOHCTPHPOBATh [MOHMMaHUE IEPUOANYECKOH 3aBHCUMOCTH CBOMCTB
XMMUYECKHUX 3JIEMEHTOB OT MX NojoxeHus B [lepuomuueckoit cucreme,
3aKOHOB COXPaHEHHsl MacChl BELLUECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO Y4€HHs, 3aKOHa ABOrajpo;

° ONHCHIBATP W XapakTepu3oBaTh Tabnmunyio ¢opmy I[lepuoauueckoit
CHCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3IW4arTh IIOHATHUS «TrJiaBHAs
noarpynna (A-rpynna)» u «mnobousasi noarpynna (B-rpymnma)», mMaisie u
OonblKie MEepHOABI, COOTHOCHTH OGO3HAYEHWS, KOTOpble HMMEIOTCS B
Tabnuie «llepyonuueckas CHCTEMAa XMMHYECKHX 3JIEMEHTOB A N
MenzeneeBa» ¢ YHCIOBBIMH XapakTEPUCTHKAMH CTPOEHHS ATOMOB



XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsan sapa, o0liee 4Mciao 3JIeKTPOHOB
U pacrpe/ieieHre HX 10 3JeKTPOHHBIM CIIOSM);

e KJIaCCH(HUIIMPOBATH XUMUYECKUE DIIEMEHThbI, HEOPraHWYECKHE BELIECTBA,
XUMHUYECKHE peakiuu (MO YHCIy M COCTaBy Y4YacCTBYIOIMX B pEaKiuu
BEIIIECTB, 110 TETUIOBOMY 3 deKTy);

e XapaKTepu3oBaTh (OMMUCHIBATH) OOIIME XWMHYECKHE CBOWMCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXK/as ONMCAHUE NIPUMEPAMH MOJIEKYISPHBIX
ypaBHEHHU# COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIUH;

e IPOTrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTEKaHHMS XWMHUYECKHX MpEBpallleHHi B
pa3Iu4HbIX YCIOBHSAX;

e BBIYHMCISATH OTHOCHTEIBHYIO MOJICKYJSIDHYIO M MOJSPHYIO MAacCChI
BEIECTB, MAacCOBYIO0 [IOJIO XHMHYECKOrO »JJeMeHTa 1o (opMmyJe
COeIMHEHHs, MaCCOBYIO JOJIIO BELIECTBA B PacTBOPE, IMPOBOJUTEL PaCYEThI
M0 YPaBHEHHUIO XUMHUYECKOH peaKliuH,

e IIPUMEHSATH OCHOBHBIE OTEpPALMU MBICIIMTEIBLHON JESITENBHOCTH — aHAJIN3
M CHMHTE3, CpaBHeHHe, 0000lIeHHe, CHCTeMaTH3allhio, KIaCCH(HKAIIMIO,
BBISIBICHHE NPUYMHHO-CIIEICTBEHHBIX CBS3€d — Ui H3y4eHHs CBOMCTB
BEIIECTB M XHMHUYECKHX peakiii, ecTeCTBeHHO-Hay4YHbIE METO/IbI
NMo3HAHUs — HaOMIoJeHWe, HW3MEepeHUe, MOJEIMPOBaHUE, SKCIIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIN );

e ClIE[IOBaTh TNpaBWIaM  MOJb30BAaHHUS  XMMHYECKOHM  IIOCYyJ0OM H
nabopaTopHBIM 00OpyZOBaHMEM, a TaKKe MpaBuiaM oOpalleHus C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLUSMH 110 BBINOJHEHHIO
nabopaTOpHBIX XMMHYECKHX OIBITOB IO IIONYyYEHHUIO U COOMpaHMIO
ra3oo0pa3HbIX BelIeCTB (BOZOpPOJAa M KHCIOpPOJa), NPUTIOTOBICHUIO
pPacTBOPOB C OMNpEeNEHHOW MacCOBOM JI0JIeli pacTBOPEHHOIO BEIECTBa,
IUIAHUPOBaTh ¥  TPOBOJAUTh  XMMHYECKHE  SKCIIEPUMEHTHl IO
PacIo3HABAHUIO PACTBOPOB LIEJOYEH M KUCJIOT C MOMOIIBIO HHINKAaTOPOB
(makmyc, peHondTanenH, METUIIOPAHK H APYTHeE).

K xoHmy oGydyeHus B 9 Kiacce npeaMeTHbIE pe3ylIbTaThl Ha 6a30BOM ypOBHE

JIOJDKHBI OTpaXkaTh C)OPMUPOBAHHOCTD y 00Y4aIOLIUXCSl YMEHHM:

e pacKpbiBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHATHH: XHMHYECKUH
3JIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHMOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0)KHOE BEIECTBO, BaJEHTHOCTH, 3JIEKTPOOTPHULATENIBHOCTL, CTENEHb
OKHMCJIeHMs, XUMHYECKas PeaKiysi, XHMHYECKasi CBS3b, TEIIOBOH >(heKT
peaKkIM{, MOJb, MOJSPHBIH  00BEM, pacTBOp,  AJIEKTPOIHUTHI,
HE3JIEKTPOJIMTHI, JJIEKTPONUTHYECKAs [AMCCOLMAllMs, PeakUud HOHHOIO
oOMeHa, KaTajiu3aTop,  XWMHYECKOe paBHOBecHe, OOpaTuMble H



HeoOpaTUMble peakliH, OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIE pEaKIUH,
OKHMCIIMTEb,  BOCCTAHOBHTENb, OKHCIEHHE M  BOCCTAHOBIIEHHE,
alnoTponus, aMpoTepHOCTh, XUMHYECKas CBs3b (KOBAJIEHTHAS, MOHHAS,
MeTallIM4yecKasi), KpHUCTAaUIM4ecKas peniéTka, KOppO3ds MeTaJlIoB,
CIUIaBbl, CKOPOCTh XHMH4YECKOW peakllMW, TMpeAelbHO AOIMyCTHMAas
koHuentpauus [1/IK Beiectna;

WILIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TIOHATHH U
NIPUMEHSTh 3TH MOHATHS IIPH OMMCAaHWH BEIECTB U UX MpeBpaLIeHHMI;
UCIIOJIB30BaTh XMMHYECKYIO CHMBOJIMKY JUISi COCTaBIeHHS (opMyll
BEIECTB ¥ YPABHEHUM XMMHUYECKUX peaKlni;

OIpeNeNATh BAJIEHTHOCTh U CTENEeHb OKUCICHUS XUMHYECKUX DJIEMEHTOB B
COEMHEHMSAX PpAa3IMYHOIO0 COCTaBa, IPHHAUIEKHOCTh BELIECTB K
Onpeje€HHOMY KJIacCy COeAMHEHHH Mo (GopMyiaMm, BHI XUMHYECKOH
CBS3M (KOBaJeHTHAs, HOHHAs, META/UIMYecKas) B HEOPraHHYECKHX
COEIMHEHMSX, 3apsJ] HOHA 10 XUMHUYECKOH (GopMylie, XapakTep Cpeasl B
BOJHBIX PacTBOPaX HEOPraHWYECKUX COCAMHEHHWH, THI KPUCTAIUIMYECKON
PELETKH KOHKPETHOTO BELIECTBA;

packpsiBath cmbicn [lepuoauyeckoro 3akonHa JI. W. MenpeneeBa u
JNEMOHCTPHPOBAaTh €ro IIOHMMaHHWe: ONHChIBaTh M XapaKTepu30BaTh
Tabnuunyo ¢opmy Ilepuonuueckoil CHCTEMBI XMMHYECKHX 3JIEMEHTOB:
pa3nvyaTh NOHATHS «riaBHag noxarpynna (A-rpynma)» U «nobouHas
noarpynna (b-rpynma)», mansle u OonbliMe NEPUONBbl, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpblE HMEKTCS B MEpPUOAUYECKOd Tabnuue, C
YHCJIOBBIMM  XapaKTEPUCTHKAMH  CTPOSHHUSI aTOMOB  XHMHMYECKHX
3NIEMEHTOB (COoCTaB M 3apsd siapa, ofIllee 4YUCIO 3JIeKTPOHOB U
pacmpeleieHie WX IO 3JIeKTPOHHBIM CIOSIM), OOBACHATH oOmMe
3aKOHOMEPHOCTH B M3MEHEHWH CBOKMCTB 3JIEMEHTOB U MX COEJMHEHHH B
npezesax MajblX MEPUOIOB U TNIaBHBIX MOJATPYII C yYETOM CTPOEHHUS MX
aTOMOB;

KIacCU(QUIMPOBAaTh XMMHUYECKHE 3JIEMEHThI, HEOPraHWYeCKHe BelIeCTBa,
XMMHUYECKHe peakuuu (M0 YMCIly M COCTaBy YYacTBYIOIIMX B peaKlMu
BEILIECTB, M0 TeIuioBOMY 3(hdeKTy, Mo W3MEHEHHIO CTENeHeW OKHUCIeHHS
XUMHYECKHX DJIEMEHTOB);

XapakTepu30BaTh (OMHMCBHIBaTh) oOIIMe W crneuuduyecKkhe XHMHUYECKHe
CBOWCTBA MNpPOCTBIX M CIOXHBIX BELIECTB, MOATBEPXKAas ONUCAHUE
NpUMepaMi MOJIEKYJISPHBIX M HOHHBIX YPaBHEHHMH COOTBETCTBYIOLIMX
XUMHYECKUX PEeaKIui;

COCTaBJIATh yPaBHEHHsI AJIEKTPOJIMTUYECKON JIHCCOLMAIUH KHUCIIOT,
HieJIo4el U coJieH, MOJIHbIE U COKPALEHHbIE YPABHEHHS PeaKLiid HOHHOTO



obMmeHa, YpaBHCHHSA peakiyi, TOATBEPKAAIOLIHX CyILIECTBOBaHHUE
FeHeTHUECKOM CBA3M MEX/y BElleCTBaMU pasJINYHBIX KJIaCCOB;
packppiBaTh  CYIIHOCTb OKUC/IATEIEHO-BOCCTAHOBUTEIBHBIX peaxiui
I0CPE/ICTBOM COCTABIICHHU 37eKTPOHHOrOo HanaHca dTUX peaxuui;
NPOrHO3UPOBAThH cBOJiCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTpOEHHH,
BO3MOYKHOCTH TPOTEKaHWs XHMHIECKHX TpeBpallieHuid B PasIAHBIX
YCIIOBMSX;

BEIYMCIIATH OTHOCHTENbHYIO —MOJEKYJAPHYIO W MOJSpPHYIO MacChl
BEIeCTB, MAcCOBYIO [ONO XWMHYECKOro yneMeHTa 10 Qopmye
coeMHEHNs, MACCOBYIO JI0JII0 BEIIECTBA B pacTBOpe, IPOBOJIUTD pacy€Thl
10 YPaBHEHHUIO XAMHYECKOM peaKivH,;

coOnroiaTh  INpaBuiia MOJIb30BaHMUS XUMHYECKOW  mocylaodn H
naGopaTopHbIM 00OpYZIOBAaHHEM, 4 Tajoke TpaBWia oOpameHus ¢
BelecTBAMH B COOTBETCTBHH  C WHCTPYKLMSMM  [10  BBITIOJHEHHIO
na6opaTOPHBIX XUMHYECKAX  OIBITOB [0 TIONyYEeHHIO M COOMPaHHMIO
ra3006pa3HbIX BEIIECTB (aMMKaka 1 yTIIEKKCIIO0T0 rasa);

MPOBOANTL  PEAKIIUH, MOATBEPXKAAIOLIHE Ka4eCTBEHHBbIM  COCTaB
pa3M4HbIX BELIECTB: pacro3HaBaTh ONBITHRIM MyTéM XJIOpHI-, OpoMHI-,
Woaua-, KapOoHaT-, docdar-, cHIMKAT-, cynbhar-, TMIPOKCUA-HOHEL,
KATHOHBI AMMOHKS M HOHbI H3Y4CHHBIX MeTaJJIOB, IIPUCYTCTBYIOLIHE B
BOJIHBIX PACTBOpPAaX HEOPraHAICCKUX BEILIECTB;

[IpPMMEHSTh OCHOBHBIE OTIEPAIIMH MBICJUTEIBHON JIeATEIbHOCTH — aHajln3
4 cuHTe3, cpaBHeHue, 000OIIEHHE, CHUCTEMATH3AllAI0, BBIABICHUC
TIPUYHHHO-CIIeICTBEHHBIX CcBS3EN — Ui M3ydeHHs CBOWCTB BEIICCTE M
XUMUYECKHX peaKiyif, eCTeCTBEHHO-HAYIHBIC METO[bl TO3HAHUA —
HaGiioieHre, M3MepeHHe, MOJENMPOBAHHUE, IKCIIEPUMEHT (peanbHBIA H
MBICJIEHHBIH).
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NMPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMSI

OCHOBHOM

OBPA3OBATEJIbHOM MPOTPAMMBI

8 KUIACC

Kon

NpOBepPseMOro

pe3yabTara

IIpoBepsieMble NpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHHA OCHOBHOMH
o0pa3oBaTeIbHOMN NPOrpaMMbI OCHOBHOr0 06mero obpazoBanus

1

ITo Teme: ({HCPBOHa‘-IaJILHBIC XHMHYCCKHE MMOHATHA»

|

packKpeiBaTh CMBIC]I OCHOBHBIX XHMHYECKHX MOHATHWA: aTOM,

MOJIEKYJ1a, XHMHYECKHH JJIEMEHT, IIPOCTOE BEIIECTBO, CIIOXKHOE
BEIECTBO, CMeCh (OJHOpPOAHAs M HEOJHOPOJHAsS), BaJECHTHOCTS,
OTHOCHTENIpHAsE aTOMHas M MOJEKyJspHas Macca, KOJIHYECTBO
BEIECTBA, MOJIb, MOJISPDHAs Macca, MaccoBas OIS XMMHYECKOIo
3]IEMEHTa B COEAMHEHHH, MONISPHBIH 00BEM, XMMHYECKas peakIus,
K1accupuKarms

peaknmii:  peakiuu

pas3jioKECHHA, PpEeaKnHuHd 3aMEHICHHA, PpPEaKIHH obMeHna, 9K30- H

COCITHHCHHA, peaKkiuu

SHJIOTEPMHYECKHE pEakKiluH, TeroBod >(dexT peakiww, pacTBop,

MaccoBas JIoJisl BelnecTBa (MIPOLEHTHAs KOHIIEHTpaIks) B pacTBOpe

HITIOCTPHPOBATE B3aUMOCBA3E OCHOBHBIX XHWMHYCCKHX NOHATAH H

IPUMEHSTH 9TH NIOHATHS [1PU ONHCAHUH BEIIECTB U MX NPEBpAICHHH

1.3

HCNOJIB30BaTh XMMHYECKYI0O CHMBOIMKY [UISI COCTaBICHHS (GOpMyI

BEIICCTB H yPaBHECHUH XHMHYECKHX PEAKIHiH

1.4

paCKpeiBaTb  CMBICII 3aKOHOB  COXpaHEHHsA  MacCel  BEIIECTB,

MOCTOAHCTBA COCTaBa, AaATOMHO-MOJICKYJIAPHOIO Y4Y€HHSI, 3aKOHa

ABorajzpo

| &

ONpencifaTh BaJIEHTHOCTD aToOMOB 3JIEMEHTOB B 6HHapHI:IX

COCIHHEHHUAX

1.6

maccmbnuaponan; XMMHYECKHE peaKlnuu (1'10 HACITY H COCTaBY

YYacTBYIONIMX B PEAKIIWH BELIECTB, IO TemuoBoMy (G dekTy)

.7

BBIYUC/IATE OTHOCHTEJIBHYIO MOJCKYISIDHYIO W MOJEIPHYHO MAaccChbl




BEIIECTB

BBIYHC/IATE MACCOBYIO OO0 XHMHYECKOTO IJIEMEHTA II0 (bopmyne

COC/JHHCHHA,

BBIYHCIIATE MacCOBYHO J0JIKO BEIISCTBA B pacTBOpE

1.10

IIPUMECHATE €CTECTBCHHOHAYYHBIE METOABI ITO3HAHHA — Haﬁnmnenne,

W3MEPEHHE,  MOJICIMPOBAHME,  OKCIEPUMEHT  (pealbHBIA M |

MBICJICHHBIN )

[o Teme: «BaxHeiiine peICTABUTENIH HEOPraHHYECKHX BELIECTBY

21

pacKpbIiBaTb CMBIC/I OCHOBHBIX XHMHYCCKHX MOHATHH: OKCHU]I,

KHCJIOTa, OCHOBAHHE, COJIb

2.2

ONpencinaTh NPHHAICKHOCTE BCHICCTB K onpeﬂenéﬁuouy Kiiaccy

coenuHeHu# no Gpopmysiam

2.3

KJIacCHHUIIMPOBATh HEOPraHWYECKHE BEIECTBA

2.4

XapaKTepu30BaTh (ONMUCHIBaTh) OOIME XUMHYECKHE CBOMCTBA |

BCIIECTB pAa3JIMYHBIX KIIACCOB, NOATBEPIXKIAasl OIHUCAHHUE IMpHUMEpaMH |

MOJIEKY/IIPHBIX YPABHEHHH COOTBETCTBYIOLIMX XMMUYECKHX peaKiui

2.5

NpPOrHO3UPOBATh CBOMCTBA BEMIECTB B 3aBHCHMOCTH OT HX
Ka49eCTBEHHOI0 COCTaBa, BO3MOXHOCTH TMIPOTEKaHHS XHMHYECKHX

IpeBpaLIeHHH B Pa3IMYHBIX YCIOBHIX

2.6

ClIenoBaTh [paBW/IaM HOJIL30BaHUS XHUMHYECKOH TMOCYyJIOH H
naboparopHbiM 000OpYJOBaHHEM, a TaKXe TpaBuiaaM oOpamieHHs ¢
BEI[ECTBAMH B COOTBETCTBHH C HMHCTPYKLIHMAMH I10 BBLINOJHEHHIO
nabopaTOPHBIX XMMHYECKHX OIBITOB IO MOJYYECHHIO M COOMpaHHIO
razoo0pa3HbpIX BeLIeCTB (BOAOPOJa M KHMCIIOpPOAA), NPUTOTOBIEHHIO
pacTBOpPOB ¢ ONpeAen€HHOM MaccoBOH JIoJleH PpacTBOPEHHOIO
BEIIEeCTBa, IJIAHHPOBATh ¥ IPOBOIHTH XMMHYECKHE SKCIIEPHMEHTHI 110
pacro3HaBaHMIO pAcTBOPOB IIEJNOYEH M KHCIOT C [OMOUIBIO

WHIMKATOPOB (JlakMyc, peHonranens, METHIOPaHK U IPYTHE)

2.7

MPOBOAMTE Pacy€Thl 10 YPaBHEHHIO XMMHUYECKOH peaKkiuu

[To Tteme: «llepuonuueckuii 3axkoH u Ilepumonmyeckas cucreMa
xumuueckux anementoB JI. M. MenneneeBa. CtpoeHue aroMoB.

XuMu4eckas cBi3b. OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIE PEaKIuH»

3:1

PACKpPhIBATH CMBICII OCHOBHBIX XHMHMYECKHX NOHATHH: A1pO aroma,

JNIEKTPOHHBIA CJIOH aroma, aroMHas OpOHMTalb, paauyc aroma,




XHMHYECKas CBA3b, NOJIApHAs W HENOJSPHasd KOBaJICHTHAasA CBA3b,
JICKTPOOTPHIATC/IIBHOCTE, HOHHAsA CBA3b, HOH, KaTHOH, aHHOH,

CTCICHL OKHCJICHHA

3.2 K1acCH(UIMPOBATh XUMHUYECKHE DIIEMEHTHI
ONKCHIBATH M XapakTepu3oBaTh Tabmuunyio dopmy Ileproandeckoit
33 CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pa3HuaTh MOHATHS «rJIaBHAas
' noarpynna (Arpynma)» wu «mobounas mnoarpynna (Brpymma)y,
«Mabie» U «OOJBIIHE) TIEPHOJIBI
packpeiBath cMmbici llepuomguueckoro 3akona J[.M. Menneneesa:
34 JIEMOHCTPHPOBATh IIOHHMAaHWE MEPHOAMYECKON 3aBUCUMOCTH CBOMCTB
' XMMHYECKHX OSJIEMEHTOB OT HX mnonoxeHus B Ilepumoguueckoii
cucTeMe
COOTHOCHTHL  0003HauYeHHS, xofopble UMEIOTCA B Taﬁmlm:eI
«[lepponmyeckass  cucTeMa  XHMHYECKHX  DIIEMEHTOB I[.I/I.‘
3.5 Menjieneesa» ¢ YHCIOBBIMM XapaKTEPHCTHKAMH CTPOSHHS aTOMOB
XMMHYECKHMX DJJIEMEHTOB (cocTaB W 3apsa sapa, olmiee YHucio
3JIEKTPOHOB M PacIIpe/ie/IEHHE WX I10 3JIEKTPOHHBIM CIIOSIM)
8 OIpEe/IEeNATh  CTENEHb  OKHCICHHUS JIEMEHTOB B  OMHApHBIX
' COSIMHEHHUAX
A% ONpPEJCNATh BHJ XMMHYECKOH CBS3H (KOB&JIEHTHAs W HMOHHAs) B
' HEOPraHHYECKUX COETHHEHMAX
9 KJIACC
Kon ” :
L . IIpoBepsaembie nPenMeTnue pe3yJabTaThl 0CBOCHHN OCHOBHOM
o0pa3zoBaTeIbHOH NPOrpaMMbI 0CHOBHOTO 001ero o6pazosanusi
pesyabTara

1

ITo Teme: «BeniecTBo ¥ XUMHYeCcKas PEAKIHA»

11

pacKpsIBaTh CMbICI OCHOBHBIX XHMHYECKHX IIOHSTHH: pacTBOp,
2JIEKTPOJIMTEL, HERJIEKTPOIHTBI, 3JCKTPOJUTHYECKAs IUCCOIMAIINS,
peaKiiid HOHHOro oOMeHa, KaTaiu3aTop, XMMHYECKOE pPaBHOBECHE,
obpaTumbie H HeoOpaTumble peaKImH,
OKHCIHTETbHOBOCCTAHOBUTEIIbHBIE peaxiuu, OKHCITHTEIb,
BOCCTAHOBHTEIIb, OKHCICHHE M BOCCTAHOBIECHHE, AIIOTPOIHS,

aM(pOTepHOCTh, XHMHYECKas CBs3b  (KOBaJ€HTHAs, HMOHHas,




META/UTAYECKas), KPUCTAUIAYECKas pemeéTka, CIUIaBbl, CKOPOCTH

XUMHYECKOH peaxknuu

12

HIITIOCTPHPOBATE B3daHMOCBA3b OCHOBHBIX XHMHYCCKHX NOHATANA H

INPEMEHATE 3TH NOHATHA IIPH OIIMCAHHH BEIIECTB H HX npeBpameHHi’i

1.3

COCTaBJISITh YPABHEHHS 3JIEKTPOIMTHYECKON MHCCOIMAIMN KHCIIOT,
HIeNoYe W COJeH, MOJIHBIE ¥ COKpalEéHHbIE YPaBHEHHS peaKi(uii

HOHHOro oOMeHa

1.4

PacKpbIBaTh CYIIHOCTh OKHCIIHTEIBHO-BOCCTAHOBHTEIBHBIX PEaKIHii

NOCPEACTBOM COCTABIIEHHS 3JIEKTPOHHOTO Oananca 3THX pealcn;m‘i

1.5

MIPOBOIATE PACHETHI 110 YPABHEHUIO XMMHUYECKON peaKkiinu

ITo Temam: «Hemertanmnsl u UX coeauHeHus» U «MeTammsl W HX

COCJIMHCHHA»

2.1

XapaKTepH30BaTh (OMMCHIBATh) OOIIHE U CHEHH(PHISCKHE XUMHAYECKHE
CBOMCTBA NPOCTHIX M CIOXHBIX BEIIECTB, IOATBEPXKAAs OIMHMCAHHE
NIpUMEpaMHU MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHHH COOTBETCTBYIOIIHX

XUMHYECKHX peaKLlHﬁ

2.2

COCTABJIATE YPABHCHHA peaxlmi‘{, MOATBEPA AAIOIIHX CYIICCTBOBAHHUC

reHEeTHYECKOM CBA3M MEXY BELICCTBAMH Pa3/IHYHBIX KJIACCOB

2.3

MpOTrHO3HPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOXHOCTH NPOTCKAHHA XHMMHYECKHX npenpamexmﬁ B pasjii4yHbIX

YCIIOBHSX
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CleNOBaTh INpaBHJIaM I[IOJIb30BAHHS XHMHYECKOH MOCyIoM W
nabopaTopHEIM 00Opy/IOBaHHEM, a TaKKe IpaBHiIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHSMH IO BBINOJHEHHIO
11abOpaTOPHbIX XMMHYECKUX OMBITOB MO MOJYYEHHIO U COOHPaHMIO

ra3000pa3HbIX BeLIeCTB (aMMHaKa U YIJIeKHCIIoro rasa)

2.3

NPOBOJIMTE PEaKiuH, MOATBEPKAAIOMHAE KAYECTBEHHBIH COCTaB
PasiMYHBIX BEINECTB: pACIIO3HABATH OINBITHEIM IIYTEM XJIOPHI-,
Opomun, womua, kapbomar, ¢ocdar, cumukar, cynbdar,
THAPOKCHANOHEI, KaTHOHBI aMMOHHS, MOHBEI H3YYEHHBIX METAJLIOB,

ODPUCYTCTBYIOLIHME B BOAHBIX PaCTBOpax HCOPraHu4YECCKHX BCIICCTB

[To Teme: «XHMUA U OKpYIKarOmas cpeaa

pacKphIBaTh CMBICII OCHOBHBIX XuMuyeckux monstuid: [IJIK

BEIIECTBA, KOPPO3Us METAILIIOB




3.2

anMeHﬁTb OCHOBHBIE OIEPALMH MBICIUTEILHON JIEATENBHOCTH —
aHamu3 W CHHTe3, CpaBHeHHe, o0000meHHe, CHCTEeMaTH3alHIo,
BBISBJICHHE NPHYMHHO-CIEACTBEHHLIX CBA3eM — I H3yHeHHs
CBOMCTB BEIIECTB M XHMHYECKHX pEaKIHH; eCTeCTBCHHOHay4HbIE |
METO/IbI TO3HaHUS — HAOMIOJeHHe, H3MEPEeHHE, MOJEIHpPOBaHUE,

SKCTIEPUMEHT (peaslbHbIi U MBICJICHHBII)




IMPOBEPSAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kona

IIpoBepsiemblii 31eMeHT coAepKAHUS

HepBOH&‘-IaJIbHHe XHMHHECKHE IMOHATHA

1.1

HpemweT XAMHH. Ponb XAMHH B JKHM3HH 4elloBeKa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. PH3HYECKHE CBOHCTBA BCIICCTB. Ar‘peramoe COCTOsIHHE

BCIIECTE

1.2

IlonaTue o MeTonax Mo3HAHUA B XUMHH. Uncrsie BemecTBa B cMecH. Criocobbl

pasaciiCHHUA cMecen

1:3

ATOoMBI H MOJIEKYJIbI. Xumuyeckue o2neMeHThl. CHMBONBI XHMHYECKHX

DJIEMCHTOB. Hpocme H CJIOJKHBIC BEIICCTBA. ATOMHO—MOJICKyIISIpHOC YYCHHC

1.4

XuMHYecKas tbopmyna. BasienTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
NOCTOAHCTBA CoCTaBa BEIIECTB. OTtHocuTENIbHAS aToOMHas mMacca.
OtHOCHTEIBHAS MOJICKYJIApHada Macca. Maccopas 1071 XHMHYECKOI0 3JIeMEHTa

B COCJMHCHHH

1.5

KomuyectBo BemecTtea. Mons. Monspras Macca. B3auMocBsi3p KOJIHMYECTBa,
Macchl M YMCIa CTPYKTYPHBIX €IHHHIl BemecTBa. Pacuérsl mo Qopmynam

XUMHYECKUX COCJTHHCHHH

1.6

Du3KHYECKHE W XMMHYECKHE SBJICHHSA. XHUMHYECKas peakius ¥ €€ NpU3HaKH.
3aKoH cOXpaHEeHHsi Macchl BellecTB. Xumuueckue ypasuenus. Kinaccuduxanns

XHUMHYECKHX peakuuil (CoeMHEeHHUS, Pa3/IoKEeHHs, 3aMeIlleHUs, OOMEHa)

1.7

XHAMHYECKHH JKCIIEPHMEHT: 3HAKOMCTBO C XHMHYECKOH MOCY/10H, C MpaBAJIaMH
paborel B naboparopum © npuémamu obpaiienuss ¢ J1abopaTOpHBIM
obopyoBaHHEM, H3y4YeHHEe H oOnHcaHue (GHU3HYECKHUX CBOMCTB 00pazuoB
HEOPraHWYEeCKUX BEMIECTB, HaOmoaeHue GQuznueckux (IJIABJIICHHE BOCKa,
TasHWe Jib/la, paCTHPaHKUE caxapa B CTyNKe, KHIIeHHe U KOHJEHCAIHs BOIBI) U
XAMHYECKHX  (rOpeHHe CBeYM, [pOKAIMBAHME MEJHOH  INPOBOJIOKH,
B3aMMOJIEHCTBHE Mejla C KHCJIOTOW) SBIICHWH, HaAOMIONEHHE W ONHCAHUE
NPH3HAKOB TPOTEKaHHA XHUMHYECKHX peakiuil (pasjolkeHHe caxapa,
B3aHMOJICHCTBHE CEpHOH KHCIOTHI C XJIOpHAOM Oapusi, paslloKeHHe

ruapokcuaa Meau(Il) npu HarpeBaHuH, B3aMMOJCHCTBHE Keje3a C pacCTBOPOM




comu Menu(Il), n3yuenune C;00060B pasieNieHnst cMecei (C MOMOIIbIO MaruuTa,
GbuIbTpOBaHHEe, BHIAPHBAHWE, MUCTHIUIALMS, Xpomarorpadwus), NpoBeleHHE
OYHCTKH NOBapeHHOH COJTH, HAOIIOICHHEe H OITHCAHHE Pe3yJIbTaTOB MPOBEACHHS
ONBITA, WILIIOCTPHPYIOIIErO 3aKOH COXPAaHEHHS MacChl, CO3JaHHE MOJeNeH

MOJIEKYJI (IIapOCTEPIKHEBHIX )

Baxueiime npecTaBUTENN HEOPraHWYECKHX BEIECTB

2.1

Bosmyx — cmech razoB. CoctaB Bo3myxa. Kuciopon — 3jeMeHT u mpocToe
BemecTBo. Haxoxaenue kucnopona B npHpoze, (pU3AYECKHEe ¥ XHMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcuapl. ITpumenenue xucnopoma. CrocoGs
[IOJIyYEHHsl KHCIIopoJa B 1abopaTOpuM H NPOMBINUIEHHOCTH. Kpyrosopor

Kucopona B 1npupoje. O30H — amoTponHas MoAupUKaLKs KUCI0poaa

22

TennoBoii 3 dexT XUMHUECKOH peaKiiH, TEPMOXUMHYECKHE YPaBHEHHS, 3K30-
U 3HJIOTEPMHYECKHE peaKkiuy. TOIIMBO: yroib U MeTaH. 3arps3HeHHe Bo31yxa,

YCHIJIEHHE NIapHUKOBOro ddeKra, paspyiieHre 030HOBOTO CI0S

2.3

Bonopon — anemenT u mpoctoe BemectBo. Haxoxkmenne Bogopona B NpHPO/IE,
Gbu3puecKkue M XHUMHYECKHE CBOMCTBA, MNPHMEHEHHE, CIOCOOBI TMOIYYEHHS.

KucoTs! 1 conm
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Monsipaeiii 066€M razoB. Pacuérbl mo XUMHUECKHM YPaBHEHHAM

2.5

Dusnyeckue CBOWCTBA BOJABL. Boma Kkak pacTBOpHTENb. PacTBOpEL
Hachbnmennble 1 HEHACBILIEHHbIE PAaCTBOPBL. PacTBOPUMOCTH BEIECTB B BOJIE.
MaccoBas nons BemecTBa B pacTBope. XHMHYECKHe CBOHCTBa BOJBIL
OcnoBanus. Poms pacTBOpOB B NpHpOAE M B XH3HU HenoBeka. Kpyrosopot
BOIbI B TpHpOAE. 3arps3HeHHe TpHPOAHBIX BoA. OxpaHa H OUYHMCTKA
IPHPOIHBIX BOJ

2.6

Knaccupukanus Heopranudeckux coenunenwid. Oxcuasl. Kiaccuduxaims
OKCHZIOB: cosieoOpasyiomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) H
Heconeobpasyromue. Homenknarypa okcuaoB. PH3MYECKHE W XUMHYECKHE

cBO#cTBa OKCHIOB. [lonydenue OKCHIOB

2.7

OchoBanus. Kiaccubukanus ocHOBaHMN: mMENOYM H  HEPaCTBOPHMBIC
ocHoBaHus. HoMeHKIatypa ocHoBaHu#i. PU3HYeCKHe ¥ XHMHYECKHE CBOMCTBa

ocHosaHui. [lonyyenune ocHoBaHU

2.8

Kucnorsl. Knaccudukauus xucnor. Homenknarypa kucnor. ®@usnuyeckue u
XHMHYECKHe cBoHcTBa KHCIOT. Psan akruBnoctH metauioB H.H. Bexerosa.

[Tonyuenue KkucioT




2.9

Comu. Homenknarypa coneil. ®@u3uveckue H XHMHUYECKHE CBOHCTBA COJICH.

[lonygyenue coneit

2.10

['eneTHYeckas cBA3b MEXKAY KllaCCaMH HCOPI'aHHYCCKHX COEIMHEHUH

2.11

XWMHUECKHH  OKCIEpHMEHT: KAueCTBEHHOE OMpe/eieHHe  COJAepKaHHs
KHCJIOpOJia B BO3JyXe, MOJy4eHHe, coOMpaHHe, pacno3HaBaHHE W H3Y4YECHHE
CBOMCTB KHCJIOPOJa, HAOMIOICHHEe B3aMMO/ICHCTBHS BELIECTB C KHCIOPOIOM H
YCJIOBHSI BO3HMKHOBEHHS W IpEKpallleHus TOpeHus (noxapa), 03HaKOMIICHHE C
oOpasuaMM OKCHIOB M OIHCAaHWE MX CBOMHCTB, IOJNy4YeHHe, coOMpaHue,
pacno3HaBaHHE M H3YYEHHE CBOKMCTB BOJOpoOJa (FOpPEHHE), B3aUMOJEHCTBUE
Boziopoza ¢ okcuoM Meau(Il) (Bo3MOXKHO HCHOJIB30BAHHE BHICOMATEPHAIIOB),
HaOmozieHne 00pa3sloB BEIIECTB KOMMYECTBOM | MOJb, HCCIEJOBaHUE
OCODEHHOCTEH pacTBOPEHHS BeNIECTB C pa3jIiYHOM  pacTBOPHMOCTHIO,
NIPHIOTOBJIEHHE PAaCTBOPOB C ONpeAeNEHHON MacCOBOH Jojiel pacTBOPEHHOTO
BEIIECTBA, B3aUMOJECHCTBHE BOJBl ¢ METaUIaMH (HATPHEM H KaJIbIHEM)
(BO3MOJKHO HCIIOJIb30BAHHE BHIACOMATEPHATIOB), ONpPENCICHHEe pPacTBOPOB
KHCIOT M INeno4Yeld ¢ MOMOIIBI0 HWHJIMKATOPOB, HCCIENOBaHHME 00pa3ioB
HEOPraHHYECKMX BEIECTB pAa3IMYHBIX KJaccoB, HaOMIOACHHE W3MEHEHHSA
OKpPacKH HHIMKaTOpOB B pacTBOpax KHCIOT M mIeJo4Yed, H3y4YeHHe
B3auMozelicTBus okcuaa mexu(ll) ¢ pacTBOpoM cepHOH KHCIOTHI, KHCIIOT C
MeTaJlIaMH, peakiui HeHTpanu3aluy, [oJIy4eHHe HepacTBOPHMBIX OCHOBAHHHH,
BBITECHEHWE OJHOrO0 MeTa/lla JpPYI'MM M3 pacTBOpa COJIM, pEIIeHHE
SKCIIEPUMEHTANBHBIX 3aja4 1o Teme «BaxHeimme kiacchl HEOpPraHUYECKHX

COeIMHEHHH»

[lepuonuueckuii 3axon u Ilepuonuueckas cucTeMa XUMHYECKHX 3JIEMEHTOB

J.U. Menpaeneesa. Ctpoerre aromos. Xumudeckas cBsa3b. OKUCIIHTEIBHO-

BOCCTAaHOBHTEIIEHBIC pEaKITHH

3.1

[lepBrie NONBITKH KiIaccHpHUKAMM XUMHYECKHX djieMeHTOB. IloHsitwe o |
IpyInax CXOOHBIX JJIEMEHTOB (IEJOYHBIC W IEIOYHO3EMETbHBIE METaJLIbI,
rajJoreHbl, MWHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOpbie 00pa3yroT amdoTepHbIe

OKCH bl U THIPOKCH/IbI

3.2

[Tepuoanueckuit 3akoH. [lepuoauyeckas cucreMa XuMuyeckux asiemenTos J[. M.
Menpeneesa. KopoTtkonepuoanas u JUTMHHONIEPHOIHAS bopMeI
Ilepuonuueckoit cucreMbl xumuueckux d3nementoB JI.M. Menaeneesa.
[Tepuonsl u rpynnel. ®usnueckuil CMEBICI NOPSIKOBOIO HOMEpa, HOMEPOB

NnEpHoaa H IrpyIilbl 3IEMEHTA




3.3

Crpoenue aromos. CocTaB aromubix sigep. M3oronsl. Dnekrponsi. CTpoeHue
JJICKTPOHHBIX 000j104eK aroMOB mepBbIX 20 XHMHYECKHX HJIEMEHTOB
Ilepuonmaeckoii cucremsr JI.M. Menneneepa. XapakTepucTHKa XHMHYECKOrO

3JIEMEHTa 10 ero noJjoxenu:o B [lepuoanyeckoit cucreme JI.U. Menneneena
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3aKOHOMEPHOCTH H3MEHEHHS pajMyca AaTOMOB XHMHYECKHX 3IIEMEHTOB,
METAIMYECKHX H HEMETAUIHYECKHX CBOMCTB IO TpyNIIaM H IEPHOJAM.
3unauenne [lepuoauueckoro 3akona u [lepHoanyYecKoil CHCTEMBI XUMHYECKHX
JJIEMEHTOB /IS Pa3BHTHSA Haykd M mpakTuk. J.M. MenneneeB — y4énwiii u

rpaxKJIaHuH

3.3

Xumudeckas cBsi3b. KoBaieHTHas (NONsipHas M HEMOISApPHAs) CBS3b.

DNeKTPOOTPHIIATEILHOCTS XHMUYECKUX dIeMeHTOB. MOHHas CBA3b

3.6

Crenens OKHCIEHHS. OKHCIHTEILHOBOCCTAHOBHTETHHBIE PCAKIHH. HPOHECCI:I

OKHMCJICHHS M BOCCTaHOBJIEHMS. OKHUCIHTEIN U BOCCTAHOBHTEIH

3.7

XuMHA9ECKHH JKCIIEPHMEHT: H3ydeHHe OOpa3loB BEINEeCTB METALIOB W
HEMETAJJIOB, B3aHMOJCHCTBUE THIPOKCHIA LHHKA C pacTBOpaMH KHCIOT H
IIEJI0YeH, MPOBEACHHUE OIBITOB, HIUIIOCTPUPYIOMHMX MPHMEPH! OKHCIHTEIHHO-

BOCCTaHOBHUTE/IbHBIX PEAKIHi (rOpeHHe, PeaKllii Pa3JioXKeH s, COeJHHEHHS)

9 KJIACC

Kon

IIpoBepsemblii 31eMeHT coepKaHUs

Bemectpo u xumudeckas peakuus. [losropenne

1.1

[Nepuonuyeckuit 3akon. [lepuoanyeckas cucrema xumMuueckux sementos J1.U.
Menneneesa. CTpoeHMe aToMOB. 3aKOHOMEDHOCTH B H3MEHEHHH CBOMCTB
XHUMHYECKHX OJIEMEHTOB NEPBBIX TPEX IMEPHOAOB, KAIWs, KAIbLUA M HX
COCIMHEHHH B COOTBETCTBMHM C MOJIOXKEHHWEM 3jeMeHTOB B Ilepuopmueckoit

CHCTEME H CTPOCHHEM HX aTOMOB

1.2

Crpoenue BemecTBa: BHIBI XHMHYECKOH CBA3M. THNBI KPHCTATHYECKHX
PeIETOK, 3aBUCHMOCTh CBOMCTB BEIECTBA OT THIA KPHCTA/UTHYECKON PEINETKH
M BAJIa XUMHAYECKO# cBa3u. Knaccuduxaiys 1 HOMEHKIIATypa HEOPraHHYECKHX |
BEIIECTB (MEKIYHAPO/IHAs U TPHBHAIBHAs). XMMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSLIMXCS K pPa3sldYHBIM  KJIaccaM HEOPraHWYeCKHX COEJHHEHHMIA,

FEHETHYECKasA CBA3b HCOPraHHYeCKHX BEIIECTB

1.3

Knaccugukanys XuMUUECKUX peakiuif 10 pa3IHYHbIM NpU3HAKaM (110 YHCITY U




:
COCTaBy Y4YacTBYIOIIMX B PpeakIU¥ BELIECTB, IO TEIUIOBOMY 3ddekTy, 1o
M3MEHEHHIO CTeleHed OKHCIICHHS XAMHYECKHX 3JIEMEHTOB, MO0 OOpaTHMOCTH, |
MO0 y4YacTHIO KaTaau3aropa). DK30- H  OJHAOTEPMHYECKHE  peakiuu, |
|

TepMOXHUMHYECKHe ypaBHeHHUS. [[oHATHE O CKOPOCTH XUMHYECKOH peakiuu

1.4

ITonsitue 06 obpatHMbIX U HeoOpaTUMBIX XUMHYECKHX peakmnusx. [lonsTwe o
F'OMOT€HHBIX W I€TEPOreHHbIX peakuusx. [loHsTHe 0 XUMUYECKOM PaBHOBECHH.

@axTophl, BIHSIONIHE HAa CKOPOCTh XHMHYECKOW PpEakIMH U MOJOKEHHE

XHUMHYECKOTO paBHOBECHA

1.5

OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PeaklHH,  JJEKTPOHHBIA  GamaHc
OKHCITUTEJIbHO-BOCCTAaHOBUTEbHONW  peakimn.  CocraBlieHHe  ypaBHEHH
OKHCITMTETbHO-BOCCTAHOBUTENILHBIX PEaKkIMii ¢ MCHOJNb30BaHHEM MeToJa

3JIEKTPOHHOIO0 Oananca

1.6 |

Teopust 5neKTPONHTHYECKOH AMCCONMALMH. DJIEKTPONUTHI H HEIJIEKTPOJIMATHL

Karuousl, aHnoHsl. MeXaHH3M JMCCOLMALIAY BEIECTB C Pas/IMYHbIMH BHIAMH
XUMHUYECKOH cBa3H. Creneds mucconmanyuu. CHIbHbIC U cabble JIEKTPOTHTEL
Peakunyn HoHHOro obMeHa. YCIOBHS NPOTEKaHHS peaKkluid HOHHOro obMeHa,
IOJHBIE H COKpaléHHBIE HOHHBbIC ypaBHeHHS peaknuid. CBoHCTBa KHCIOT,
OCHOBAHMHM H COJIeH B CBETE TIPEIACTAaBIEHHH 00 JJIEKTPOIHTHYECKO#H

nucconuanun. KauectBennsle peakinu Ha HOHBL. [ToHsTHE 0 rHapOIH3E CosIei

1.7

XAMHAYECKHH OKCHEPHMEHT: O3HAKOMJIEHHE C MOJENSMH KPHUCTALIHYECKHX
PEeIIETOK HEOPraHWYeCKHX BELIECTB — METAIOB M HemeTauioB (rpadura H
ajMasa), CIIOXKHBIX BEHIECTB (XJIOpHIA HATpHUsi); MCCIEIOBAHHWE 3aBHCHMOCTH
CKOPOCTH XHMHYECKOH pEakIHM OT BO3JEHCTBHS pa3Iu4HBIX (PaKTOpOB;
HCCICIOBAHME  DJIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEINECTB,  mpolecca
JHCCOLHMAIMA KHCJIOT, mIeno4Yed M coiled (BO3MOXKHO HCIOJB30BaHHE
BHJIEOMATEPHAJIOB); IIPOBEJEHHE ONBITOB, WLIIOCTPUPYIOIIHX I[PU3HAKH
IIPOTEKAaHHUs peakiuii HOHHOro oOMeHa (oOpa3oBaHue ocajiKa, BbLICIICHHE rasa,
o6pa3oBaHHe BOJbI); ONBITOB, HILIOCTPUPYIOIIMX IPHMEPHI OKUCIUTENLHO-
BOCCTAHOBHTEJILHBIX PEaKiHil (ropeHue, peaklid pa3lIOXKeHHS, COCIUHCHHS),
pacro3HaBaHWE HEOPIaHHYECKHX BEIIECTB C MOMOIBIO KAYeCTBEHHBIX peaKIHi

H3 WOHBI; PEIICHHE SKCIIEPHMEHTAJIBHBIX 3a/1a4

HeMmeraniel ¥ UX COEIMHEHHUS

2.1

e S e

Obmas xapakTepucTHka rajioreHoB. OcCOOEHHOCTH CTPOCHHS AaTOMOB,

XapakKTEpHbIC CTCIICHH OKHCIICHHA. CTPOCHHC H (I)HBH‘{CCKHG CBOMCTBa IpOCTBIX

BEIECTB — rajoreHoB. XHMHYECKME CBOHCTBA Ha [pUMEpe XJjopa




(B3aMMOJIEHCTBHE C MeTalllaMM, HEMeTallllaMH, Inejo4amu). XJIOpOBOZOPO/L.
Consnas KucaoTa, XHMHYECKHE CBOMCTBA, MOMydeHue, npuMenenue. JlelictBue
XJIOpa M XJIOPOBOAOPOJA HA OpraHuW3M 4ejioBeKa. Bakuelnme XJIOPHIBI H HX

HAaXO0X/ICHHUE B IPUPOJIE
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O6mas xapaktepucTuka 3meMeHTOB VIA-rpynmer. OcobeHHOCTH CTpoeHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHre W (u3uUecKue CBOICTBA
[POCTBIX BEMIECTB — KHCIOpPOJa H cepbl. AJUIOTPONHBIE MOTH(HKALHH
KHCJIOpOAa W cepbl. XHMHYECKHME cBoicTBa cepbl. CepoBOJOPOA, CTPOECHHE,

¢usnueckne W XUMHYeCKHME cBoicTBa. OKCH/IBI CEpbl KaK MpPEICTAaBHTENH

KHCJIOTHBIX OKCHIOB. CepHas KucloTa, hH3HYeCKHe W XHMHYECKHE CBOWCTBA
(oOmme Kak npejcTaBHTENs Kilacca KUCIOT U cnenuduyeckue). XUMHYECKHE

peaKiiu, JeXallie B OCHOBE IPOMBIILIEHHONO Cnoco®a MONyYeHHs CEpHOM |
kucnotel. [Ipumenenne. ComM cepHOM KHCIIOTHI, Ka4eCTBEHHAs peakuHs Ha
cynabgar-noH. Haxoxaenue cepsl W €€ coelHHEeHHH B MpHpojE. XHUMHUYECKOE
3arpA3HEHHE OKPYKalOMmIEH Cpe/ibl COSIHHEHHSMH Cepbl (KHUCIOTHBIC MOXIH,

3arps3HEHHE BO3/(yXa U BOAOEMOB), CIIOCOOHI ero mpeI0TBpaleH s
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Ob6mas xapakTepucTHka smeMeHTOB VA-rpynmbl. OcoGeHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHBIE CTENEHH OKHCIEHU. A30T, paclpoCTpaHEHHE B IIPUPO/IE,
¢u3nueckue u xuMHUecKHe cBolicTBa. KpyroBopor asora B npupoje. AMMHaK,
€ro (u3uYecKHe W XMMHYECKHE CBOMCTBa, MojydeHuHe W npumeHenue. Comnu
aMMOHHS, HX (HM3HYeCKHE H XHMHYECKHE CBOMCTBA, NpPHUMEHEHHE.
KauecTBeHHas peakuus Ha HOHBI aMMOHMS. A30THas KHMCIOTa, €€ MOJIydeHHe,
¢u3nyeckHe M XHMHUYECKHe CBoicTBa (06IIMe Kak NpeJCcTaBUTENs Kiacca
KACIIOT ¥ crenrpuyeckne). Mcnonb3oBaHue HUTPATOB M COJIEH aMMOHHS B
Ka4eCTBE MUHEPANBLHBIX yA00peHHH. XUMHUECKOE 3arps3HEHHE OKPYKAKOIIEH

CpEbl COEIHHEHHUAMH a30Ta (KHCJIOTHLIC JOXKIH, 3arpsi3HECHHE BO3YXa, MOYBEI

¥ BOJIOEMOB)
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®ocdop, amnorponHsie Mogupukanuu Gocdopa, GpuszryUeckHe ¥ XUMHYECKHE
codictea. Oxcun ¢ochopa(V) u dochopras kuciora, ¢usmueckne u
XMMHYECKHE CBOMCTBa, noiydyeHue. Mcmonms3zoBanue ¢ocharoB B KadecTse

MHHEPAIbHBIX YAOOpeHuit

2.5

Ob6mas xapaktepucTuka sneMeHToB IVA-rpynnsl. OcoGeHHOCTH CTpPOEHHS
aTOMOB, XapaKTEpHBbIE CTENEHH OKHCIECHHs. YTIepoj, aUIOTPOIHEIC

MOJHM(DHKAIMK, PAcCHPOCTPAHEHHE B TNPHPOjJE, (DU3HYECKHE M XMMHYECKHE

cBoiictBa. Ancopbuusa. Kpyrosopor yriepona B mpupoae. OKCHABI yriiepoa,




UX (pu3HYecKHe W XUMHYECKHE CBOMCTBA, JCHCTBHE HA JKHBBIC OPraHU3MEI,
MOJyYeHHEe M MPUMEHEHHe. DKOJIOru4ecKue npobiemMel, CBI3aHHbBIE C OKCHIOM
yraepona(IV); rumoresa rnobanbHOrO MOTENJICHHS KIAMATA; MAPHHUKOBBLINA
>pdexT. YronbHas KHClIOTa H €€ CONM, WX (HU3MYECKHE M XUMHYECKHE
CBOMCTBa, nojiydeHHe W npumeHenue. KauectBennas peakuus Ha KapOoHat-
uoHbl. Mcnone3oBanne xapOoHATOB B OBITY, MeIWIIMHE, TPOMBIIIEHHOCTH H

CEIILCKOM XO034HCTBE

2.6

HCpBOHa‘IEUTI:HBIe NOHATHSA 00 OpraHM4dcCKHX BEHIECTBAaX KaK O COCIHHEHHSAX
yriuepoia (METa.H, 3TaH, D3THIIEH, AaleTHJICH, 3TaHOJI, TIHLEPHH, YKCYCHas

kucjiora). Mx cocraB m xuMuueckoe crpoeHme. [loHATHE 0 GHOIOrHYECKH

BXHBIX BEIIECTBaX: JHpax, Oenkax, yrieBojax — M HX POJH B JKH3HHA |

YECJIOBEKA. MaTepHaJ'leOC €HHCTBO OpraHHYeCKUX W HCOPraHHYECKHX

COGIHHEHHH

2.7

Kpemuu#i, ero ¢Qusuyeckue H XHUMHYECKHE CBOMCTBA, IOJy4E€HHE M
npumenenne. Coenunenus KpemHHs B npupoze. OOupue mpeacraBieHus 00
okcuae kpeMHuA(IV) U kpemuueBo#t kuciaote. CHIIMKATBL, HX UCIIONB30BaHNUE B
ObITy, MEIMIIHHE, IPOMBIIUICHHOCTH. BaxkHeHInie CTPOUTENBHbBIE MATEPHAIIBI:
KepamMHKa, CTEK/O, IeMeHT, OetoH, xene3ob6etoH. [Ipobinemsl GezomacHoro

HCIIOJIB30BaHusA CTPOUTEIIBHBIX MAaTEPHAIIOB B [IOBCEAHECBHOM )KH3HA

2.8

XuMHUYecKuil HKCTIIEPMMEHT: H3y4eHHe O00pa3loB HEOPraHWYEeCKMX BELIECTB,
CBOMCTB COJISHOW KHCJIOTBHI; IIPOBE/ICHHE KaYeCTBEHHBIX PEaKivii HA XJIOPUI-
HOHBI M HaOMOJCHHE NPH3HAKOB HX IPOTEKAHHMS; OMNBITHL, OTPAXKAMOIIHE

¢H3H‘1€CKHC ¥ XMMHYECKHE CBOMCTBA raJIor€HOB H MX COEIMHEHHI (BO3M0}KHO

HCIIOB30BaHUE BHICOMATEPHAIOB); O3HAKOMIIEHHE C 0OpaslamMH XJOPHIOB |

(TayIOTeHHUIOB); O3HAKOMIIEHHE C oOOpasuaMm cephl W €€ COCMHEHHAMH

(BO3MOXHO HMCHONB30BAaHWE BHICOMATEpHANIOB); HabmojeHHe mpolecca
o0yrnuBaHus caxapa MOJ JCHCTBHEM KOHIEHTPHPOBAHHOW CEpHOM KHCIIOTHI;
H3yYeHHE XHMMHYECKHX CBOWCTB pa30aBiIeHHOH CepHOM KHCIIOTHI, NPOBEACHHE
Ka4eCTBEHHOH peakiuH Ha cynbpaT-HoH W HaOMoJeHHWe mNpu3HaKa e&
[IPOTEKaHHs; O3HAKOMIIEHHE ¢ (PU3UYECKHMH CBOWCTBaMH a30Ta, (ocdopa u ux
CoeMHEHHH (BO3MOXKHO HCIOJBL30BAaHHE BHIEOMATEpPHANOB), oOpasnaMu
a30THBIX U (ochopHBIX yaoOpeHuit; noyueHue, cobupanne, paCmo3HaBaHHE |
H3y4eHHE CBONCTB aMMHaKa; MpOBEJECHHE KAa4YeCTBEHHBIX peakiuii Ha HOH
aMMoHMs ¥ (dochaT-HOH W H3YHYCHHE TIPU3HAKOB HMX TPOTEKAHHS,

B3aUMOJECHCTBHE KOHHCHTpHpOBaHHOﬁ a30THOH KHCIOTBI ¢ MEJIBIO (BO3M0)KHO




HCIIOMb30BAHME BHICOMATEpPHAIOB); HM3y4YeHHE MOJeeH KpHCTﬁ.]IJHFIECKHXl
pem€rok anMasa, rpadura, ¢QymiepeHa; O03HAKOMJICHHE C TPOLECCOM
azicopbIMH pacTBOPEHHBIX BEUIECTB AKTHBHPOBAHHLIM YTIJIEM M YCTPOHCTBOM
[POTHBOrasa; MojiyueHue, coOMpaHHWe, paclo3HaBaHHE W H3YYEeHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; NpPOBEJEHHE KAa4YeCTBEHHBIX peaknwid Ha kapboHaT- |
CHIIAKAT-HOHBI H HM3Yy4YCHHE IIPU3HAKOB HX IPOTCKAHWS;, O3HAKOMIIEHHE C
MPOAYKIIHEH CHIMKATHOW IIPOMBIILIEHHOCTH; PEIIeHHEe 3KCIEPAMEHTAIbHBIX

3aja4 no reme «Baxcueiimue HeMeTa/UTBI M HX COCITHHCHHS

Meranns 1 BX COCIUHCHHA

3.1

O6mas xapakTepHCTHKA XUMHYECKUX 3JIEMEHTOB — META/LIOB HA OCHOBAaHHMH HX
nonoxenus B [lepuoamdeckoit cucremMe xXumudeckux osnemento J[U.
MenneneeBa u ctpoeHns aroMoB. CtpoeHue MeTauioB. MeTtatndeckast CBSI3b H
MeTaIMYecKass KpHCTaJUIM4ecKas pemérka. DIeKTPOXUMHYECKHH  psij

HaTNpsHKEHUH METaJIJIOB
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Ousnyeckue U XMMHYECKHE CBOHCTBA MeTalioB. O0mme crnoco0bl Momy4eHns
meTa/uioB. [IoHsTHE 0 KOPPO3HH META/UIOB, OCHOBHBIE CIIOCOOBI 3AIITH HX OT
xoppo3uu. Criassl (CTailb, 9yTyH, JIOPATIOMUHHA#M, GpOH3a) U X IPHMEHEHHE B

OBITY M IPOMBIILIEHHOCTH

3.3

[Ilenounble MeTawIbl: MojoxkeHHe B [lepHOaMYECKOH CHCTEME XUMHYECKHX
snemenToB JI.U. Menzneneesa; crpoeHre MX aTOMOB; HaxXOXIEHHE B IPHPOJIE.
@u3HuecKue U XMMHYECKHE CBOMCTBA (Ha MpEMepe HaTpus U Kainus). OKCHIIbI |
THAPOKCHIbI HaTpHs H KaiuHsa. lIpHMeHeHHWe IIeTOYHBIX METAUIOB H HX

COEJIMHEHU M
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].LICJTO‘]HOBeMeJIbHBIe METaJLJIbI MarHui H KaJIbI[HH: MOJOXKECHHE B

Ilepuopuueckoii cucreme xuMuyeckux anemenToB /.M. Menjeneesa; crpoeHue

i
[
MX aTOMOB; HaXOX/eHHEe B mpupoje. Pu3HdYecKHe M XHMUYECKHE CBOMCTBA |
MarHus M Kanblus. Bakuelmme coenuHeHus Kanblus (OKCHA, THAPOKCHI, |

coin). XKECTKOCTH BOJIBI M CTIOCOOHI €€ ycTpaHeH s

! 3.5

AiroMuHHH: 1oNoXeHHe B Ilepuogmueckod CHCTEME XHMHYECKHX 3JIEMEHTOB
JLU. Menpeneesa; CTpOeHHE aToMma; HaxoxJeHHe B mpupoje. PH3HUYECKHe H
XMMHYECKHE CBOMCTBA aimoMuHus. AMDOoTepHbIe CBOMCTBA OKCH/Ia M THAPOKCHA

ATIOMHHHA

XKeneso: nonoxenune B [lepronuueckoit cucTeMe XAMHYECKHX 3ieMeHTOB JI.W.

MCHI[CJICCB&; CTPOEHHE aroMa, Haxo0XICHHE B MpHPOIE. DuzHyecKue H

XMMHYECKHEe CBOMcTBa xene3a. OKcHabl, THAPOKCHAbI B comd xene3a(ll) u |
A




skenesa(Ill), ux cocTar, CBOMCTBA U MOTYyUEHHUE

XuMHYECKHil 3KCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3aMy METAIOB U CILIABOB,
uX (HU3MHECKUMH CBOMCTBAMH; HM3YHYEHHE DE3YJIbTaTOB KOPPO3HH METALIOB
(BO3MOXHO HCIIOJIb30BaHHE BUICOMATEPHAJIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUSI OKCHJAa Kailbllid M HATpus C BOAOH (BO3MOXHO
WCIOIb30BAHUE BUICOMATEPHATIOB); HCCJIE/IOBAHHE CBOWCTB JKECTKOM BOJIBI;
nporecca TOpeHHs JKeje3a B KHCIOpPoAEe (BO3MOXHO  HCIOJIb30BaHHE
BUJICOMAaTEPUAJIOB); PA3HAKOB NPOTEKaHUsl KAaYeCTBEHHBIX pEaKIWi Ha HOHEI
(MarHms, Kaubums, amfoMuHHs, nmHKa, xenes3a(ll) u xenesa(Ill), memu(Il);
HabJo/IeHre W ONMMCAaHWE MPOLECCOB OKpaIllMBaHHs IJIAMEHH HOHAMH HATpHs,
Kalus W Kaupuud  (BO3MOXHO  HCIOJB30BAHHE  BHEOMATEpHAIIOB);
uccienoBanne aM(pOTEpHBIX CBOMCTB T'MJIPOKCHAA AMIOMHHHS M I'MIPOKCHIA
LIMHKA; pPelleHHe 3KCIIEPHMEHTANbHBIX 3a/1a4 10 TeMe «BakHelnue MeTalbl 1

WX COCTUHCHHAN

XuMHA U OKpYyKarlas cpena

4.1

Hoggie MAaTEepHAJIBl U TEXHOJIOI'HH. Bemecrsa u Marepuaibl B IIOBCEIHEBHOH
KHM3HU 4YeJioBeKa. XHMHSA H 310POBbLE. bezonacHoe ucnons30BaHue BELIECTB M
XUMHYCCKHX peaxum‘i B GBITy l'[epBas IIOMOIIE TIPH XHMHYECKHX OXOrax H

OTpaBIECHUAX

4.2

OCHOBBI 3KOJIOTHYECKOH rPaMOTHOCTH. XHUMHYECKOE 3arpsisHEHHUE
oxkpyxatouieit cpenst [1JIK. Ponb xumus B pemieHHH KOJIOTHYECKHX MpobieM.
[IpuposHBle HMCTOYHMKH YIIE€BOIOPOAOB (Yroib, MPHPOIHBIA ra3, HedTs),

MPOAYKTHI HX 1epepaboTKH, UX POJIb B OBITY U NPOMBIIIJICHHOCTH

4.3

XuMHYECKH# IKCIIEPHMEHT: H3ydeHHe 00pa3liOB MaTepHAIOB (CTEKIIO, CILIaBbl

METAJIOB, IOJIMMEPHBIE MATEPHAITHI)




ITPOBEPSAEMBIE HA OI'3 1O XMMUWHU TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM
INPOI'PAMMbI OCHOBHOTI'O OBIIEI'O OBPA30BAHUSA

Kon
npoBepAEeMoro
TpeboBaHus

IIposepsieMbie TPeGOBAHHS K NPEIMETHLIM Pe3yIbTATAM
0a30B0ro ypoBHsl 0CBOCHHS OCHOBHOM 00pazoBaTeIbHOMH
HporpaMmMel 0CHOBHOI0 001ero odpasosanus Ha ocaose ©®I'OC

1

IIpencraBnenue:
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0 NO3HABAEMOCTH SABCHH MPHUPOJBI, IOHHMAHAE OOBEKTUBHOM
3HAQYAMOCTH OCHOB XMMHMYECKOW Haykd Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUA, KOMIIOHEHTa OOmEeH KyJIbTYPHl W IIPAaKTHYECKOH
JEATEIbHOCTH YeJIOBEeKa B YCIOBHAX COBPEMEHHOro oOIIecTBa;

[IOHHMaHHE MECTAa XHMHH CPEIU APYIHX €CTECTBEHHBIX HAYK

1.2

0 Hay4HbIX METOJaX IO3HAHHA, B TOM YHCJE 3KCIEPHMEHTAIBHBIX H
TCOPETHHECKHX METOoJax HCCICHOBAHUS BEILICCTB H H3Y4YEHHA
XHMHHYCCKHX peaxuuii; YMEHHE  HCIOIB30BaThb MOJEIH 4

0OBICHEHHS CTPOCHHA aTOMOB H MOJICKY.JI

1.3

o cepax npod)ecc;loaa.rrmoﬁ JIeATeIbHOCTH, CBS3aHHBIX C xumuei
COBPEMEHHBIMH TEXHOJIOTHAMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHSX
XMMHYECKOH HAyKH, YTO MO3BOJMT OOYHaIOIIMMCS pPacCMaTpUBaTh
XUMHIO KaK cepy cBoeill Oyaymiei npodeccuoHaIbHOM AeSTeNbHOCTH
M ClIe]aTh OCO3HAHHBIM BHIOOD XMMHHM KaK HMpO(HIBHOrO mpeaMmera

IIpH IIEPEXOJIE HA YPOBEHB cpeiHero odmero obpazoBaHmus

Bianeaue cHCTEMOH XHMHYECKHX 3HAHHH H yMEHHE IIPHMEHATH

CHCTCMY XUMHYCCKHX ?.HaHHﬁ, KOTOpas BKJIIOYacT:

2.1

BOKHEHIIHE XHMHUYECKHE T[IOHSTHS: XHMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CIOXKHOE BELIECTBO, OJHOPOJIHAS M
HEOJTHOPO/IHasi CMECh, OTHOCHTEIBHBIE aTOMHAas M MOJIEKYJ/IspHas
Macchl, KOJIMYECTBO BEHIECTBA, MOIb, MOJIAPHas Macca, MOJISpPHBIM
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb (CpelHss), XHMHYECKas
peaKims, peaKkluH COCIMHEHHS, PpEaKlHH pa3/IOKEHHs, PpeaKiuH
3aMelIeHus, peaknMu oOMeHa, TemnoBol 3(Q(deKT peakiuH, 5K30- H
JHIOTEPMHUYECKHE pEaKlUH, pacTBOp, MaccoBas AOJS XHMHYECKOro

3JIEMEHTA B COCITHHECHHH, MacCcoBas JI0JId W MPOLIEHTHAs! KOHLIEHTpallus




BEIIECTBA B PaCTBOPE, AP0 aToMa, 3JICKTPOHHBIM CIIOM aTromMa, aToMHasl
opOmTanb, pajMyc aroMa, BalCHTHOCTb, CTEIleHb OKHCJICHHS,
XHUMHYECCKada CBA3b, JIEKTPOOTPHIATEIBHOCTD, IOJISIpHAs U HEMoJsApHast
KOBICHTHas  CBsI3b, MOHHAs CBA3b, METAUIMYECKass CBA3b,
KpHCTa/UIMYeCcKas pemérka (aToMHas, WOHHAs, METAUIHYecKas,
MOJIeKyJIsIpHAs), HOH, KATHOH, AHHWOH, JJEKTPOJHMT M HEJJIEKTPOJIHT,
JNICKTPOJIMTHYECKAss JHCCOIHALIMSA, pEaKUWHd MOHHOTO OOMeHa,
OKHCITATEIIbHO-BOCCTAHOBHTE/IbHBIE ~ PEAKIHH,  OKHCIHTENb H

BOCCTAHOBHUTEIIb, OKHCJICHHEC MW  BOCCTaHOBJIEHHE, SJICKTPOJIX3,

XMMHYECKOEe DPaBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIWH, |

CKOpPOCTb XHMMHYECKOH peaknmu, Kartanusarop, IIJIK, xkopposus

METALIOB, CILIABEI

2.2

OCHOBOIIOJIATAlOME 3aKOHbI XWMHH: 3aKOH COXPAaHEHHMsS MAacChl,
nepuoanveckud 3akoH J[.M. MenjeneeBa, 3aKoH MOCTOSHCTBA

COCTaBa, 3aKOH ABOrajipo

2.3

TEOPHH XHUMHH: 4aTOMHO-MOJIEKYJIApHas TEOpHH, TEOpHs

3II€K'I’p0HHTH‘JBCKOﬁ JHCCOIHAIIHHA

Bnanenne ocHOBaMH XHMMHYECKOH I'paMOTHOCTH, BKITIOYAIOIICH:

3.1

YMEHHE NIPABHJIBHO MCIIO/IE30BATh H3YYEHHBIC BEECTBA U MaTepHAIIbI
(B TOM uHcle MHHepalbHble YIOOpeHHs, MEeTaulbl H CIIaBbl,
NPOAYKTHI ME€PepabOTKH NPHPOIHBIX HCTOYHHKOB YTJIEBOJOPOIOB
(yrnsi, nmpupoaHOro rasa, He(TH) B ObITY, CEIBCKOM XO3sHCTBE, Ha
NPOU3BOJCTBE W MOHMMAHHE 3HAYCHHWS >KUPOB, OEJIKOB, yrJIeBOIOB
JUIsl OpraHW3Ma 49eJI0BEKa; YMEHHUE IIPOrHO3MPOBAThH BIHSHHE BEIIECTRB

A XUMHYECKHX IIPONECCOB Ha OPraHU3M 4YCIOBEKA M OKPYKAIOLIYIO

MPUPOIHYIO Cpely

3.2

YMEHHE HHTCIPHpPOBAaTh XUMHYECKHE 3HAHHSA CO 3HAHHSAMH JIPpYTHX

y4eOHBIX NpeaMETOB
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HaJIM4YUE OMbiTa paboTel ¢ pa3sMYHBIMH HCTOYHHKAMH HH(OpMALUH
Mo XMMHHM (HaydHas M Hay4YHO-TIOMYJISIpHAs JIMTEpaTrypa, CIOBapH,

CIIpaBOYHHKH, HHTepHCT-pecprbI)
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yMeHHE OOBEKTHBHO OLEHHMBaTh HMHGOPMAIMIO O BEHIECTBAX, WX

IpeBpamecHuaX H INPaKTHYCCKOM NpHMCHCHHH H YMCHHE

MCIIOJIL30BATh €€ /Ul peleHus yuyeOHO-I03HaBaTeIbHBIX 3a/1a4

Bnagenuwe oCHOBaMHM IOHSTHHHOIO annapara " CHMBOJHYECKOI'O




A3bIKa XHMHH I COCTaBJICHHA q]OpMy.TI HEOPraHH4YCCKHX BCIHIECTB,

YpaBHeHHﬁ XHMHYECKHX peaxum‘i; OCHOBaAMH XAMHYECKOH

vomenknatypsl (IUPAC u TpuBnansHoif)

VYmenue oOBSCHATH CBS3b MOJIOKEHHS sneMeHTa B Ilepuomudeckoii
CHCTEME C YHCIOBBIMH XapaKTEPUCTUKaMM CTPOCHHS aTOMOB
XMMHYECKHX JJIEMEHTOB (cocTaB W 3apsaj  sapa, oOlmee YHCIIo

3J'leK'I‘p0HOB), pacnipeicJIEHAEM 3JICKTPOHOB [0 3HEPreTHYECKHM

YPOBHSAM aTOMOB IIEPBBIX TPEX NEPHOAOB, KalIud H KaJlbllHs

IIpeacraBnenue 0 IIEPHOUIECKOH 3aBHCHMOCTH CBOMCTB
XMMHYECKHX 3JIEMEHTOB (pajdyc aroma, JIEKTPOOTPHIATEIHHOCTH),

NpPOCTBIX W CJIOKHBIX BEIICCTB OT MOJOXCHHA 3JJIEMCHTOB B

HOArpyINIax) U JIEKTPOHHOIO CTPOSHHS aToMa

|
Ilepuoauueckoit cucreme (B MaibslX MepHogax | I‘JIEIBHBIX‘
|
|

YMmeHnue KiaccHpUIHpPOBaTh:

Tk

XHMHYCCKHE 3JICMCHTHI

12

HCOPraHHYCCKHE BCILICCTBA

7.3

XUMHWYCCKHE pCaKIIHH

Ymenue ONpElCIATh: |

8.1

BAJICHTHOCTh M CTENCHB OKHCIICHHA XHUMHYECKHX 3JIEMCHTOB, 3apill

HOHa

8.2

BHJ XHMHYECKOW CBSI3M M THI KPHCTAUIMYECKOH CTPYKTYphl B

COCTHHECHHUAX

8.3

XapakTep cpeZibl B BOAHBIX PaCTBOpax BEIIECTB (KHUCIOT, OCHOBAHHH)

8.4

OKHCJ/IMTCIIL H BOCCTAHOBHTCIIb

YMeHHe XapaKTepu30BaTh (PU3HUECKUE U XHMHYECKHE CBOMCTBA:

9.1

IPOCTHIX BEIIECTB (KHCIOPOJ, O030H, BOJOpOJ, rpadur, anmas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATpHH, Kaiuii, MarHui,

KaJIbLUH, AJIIOMHUHHN, JKeNe30)

9.2

CIIOXHBIX BEMIECTB, B TOM WYHCIIE WX BOIHBEIX pacTBOpoB (Boja,

aMMHaK, XJIOPOBOAOPOJ, CEpPOBOAOPOJ, OKCHIOBI H T'HAPOKCHIBI |
meraiwioB [-IIA rpynn, amomunus, meau (II), nuaka, xenesa (11 u
I1I), oxcuast yraepoaa (11 u IV), kpemuns (IV), azora u ¢pocdopa (111

u V), ceppi (IV u VI), cepuucras, cepHas, a30oTHCTas, a3oTHasd,

docdopHas, yroabHas, KpeMHHEBAs KUCIIOTA U HX COJIH)




MMPOTrHO3HPOBATH H XapaKTEpH30BaTh CBOHCTBA  BEHIECTB B
3aBUCHMOCTH OT MX COCTA4Ba W CTPOCHHS, NMPHMCHCHHE BEIINCCTB B
3aBHCHMOCTH OT MX CBOHCTB, BO3MOYKHOCTE NpOTEKaHHuA XHMHYECKHUX

IIPEBpAIEHHH B PA3TUYHBIX YCIOBHAX

10

YMeHne cocTaBIsTh MOJICKYJSIDHBIC 1 HOHHBIC YDABHCHHA pealcunﬁ, B

TOM YHCJIC!

10.1

peakiuit H”OHHOTO oOMeHa

10.2

OKHCIIHTCIIBHO-BOCCTAHOBHTEIIBHBIX peaxnnﬁ

10.3

HIUTIOCTPHPYIOIIMX XMMHYECKHE CBOMCTBA M3YYCHHBIX KIIAcCOB

(rpymnin) HEOPraHHYECKHX BEIIECTB

10.4

NOATBEPXKIAOIUX FT€EHETHYCCKYIO B3aHMOCBA3b MEXIY HUMH

11

VYMeHnue BEMUCIATE (IPOBOAMTE PaCY&TEI):

OTHOCHTECJ/IBHYKD MOJECKYIAPHYI0D H MOJBSIPHYIO MAacCChl BCIIECTB,

MacCCOBYKO QOO XHMHYECKOT'O 3JIEMEHTA B COCITHHECHHHA

2 75

MAacCOBYHK OOJIKO BEIIECTBA B pacCTBOPE,

11.3

KOJIH4YECTBO BEUIECTBA H €0 Maccey, o0BemM ra3os

11.4

110 YpaBHEHHAM XHMHUYCCKHX peﬂ.KIIHﬁ H HaxOJHTh KOJIHYCCTBO

BEINECTBA, 00BEM M MacCy peareHTOB WM NMPOAYKTOB peaKiuu

12

Bnanenue (3HaHHE OCHOB):

2.

OCHOBHBIMM ~ METOJaMH  HAyJyHOTO TO3HaHHs (HaOmoneHwue,
M3MEPEHHE, SKCIICPHMEHT, MOJICTTHPOBAHHE) ITPH H3YYCHHH BEIECTB U
XMMHYECKHX fBJICHHH; yMeHHe C(OPMYJIHpOBaTh MmpodiieMy H

NpPeIJIONKHTE IYTH eé pelIeHuA

12.2

OesomacHo# pabOThl C XMMHYECKHMH BELIECTBAMH, XHMHYECKOM

nocyao# 1 nabopaTopHbIM 060py10BaHHEM

123

npaBHaMu 6e30macHOro odpalneHus ¢ BellecTBaMH, HCIOIb3YEMbIMU
B II0BCEIHEBHOM H3HH, IPABHJIAMH NOBEACHHUS B LEJAX cOepexeHus
3I0POBbS M OKpY)KAlOMIed NPUPOJHOH Cpelbl; NOHHMaHWEe Bpeaa
(omacHOCTH) BO3ACHCTBHA Ha JKHBHIE OPraHHU3MBI OIpeeNEHHBIX
BEILIECTB, CNOCOOOB YMEHBIICHHS H NPENIOTBPAIIEHHS HX BPEAHOTO

BO3JIEMCTBHS

13

Hanuuue NPaKTHYECKHX HABBIKOB IMIIaHHPOBAHHA H OCYIIECTBIICHHUA

CICAYIOMHX XHMHYECKHUX SKCIIEPHMEHTOB:

13.1

H3y4eHHE W OnmHcaHue (PU3HIECKHX CBOUCTB BEIECTB; O3HAKOMIICHHE




C q)H:iH’-lCCKHMH H XHMHYCCKHMH SIBJICHHAMH

WLTIOCTPUPYIONIHE MPH3HAKH TPOTEKaHUs XUMHYECKUX peaKiui

OINIBITHI,

138

H3yueHHe crnocobOoB pas3zieneHus cMecei

13.3

MOJYYCHHE KHCIOpOda H HM3YUYCHHE C€ro CBOMNCTB; NoJIydyeHue

BOJIOPO/A ¥ H3YYEHHE €r0 CBOWCTB; MOJy4YEHHE YIIIEKHCIIOro rasa u

H3YUCHHE €ro CBOﬁCTB; MMOJIYYCHHE aMMHAKa H H3YUCHHE €10 CBOKCTB

13.4

IPUIOTOBJICHHE pAcTBOPOB C OINpPEACIEHHOW MaccoBO¥M JoneH

PacTBOPEHHOTO BEILIECTBA

13.6

OPUMEHEHHE HWHJIHKATOpPOB (nakmyca, METHIOpaHka H

tdenondranenna) Wi ONpeAeNeHHs XapakTepa cpelbl B pacTBopax

KHCIIOT H IIeJI04YeH

HMCCIICJIOBAHHE H OINHCAHWE CBOMCTB HCOpPraHuvieCKuXx  BEIIECTB

PasiiMyHbIX KIAacCOB, H3YYCHHC B3aUMOJICHCTBHA KHCIIOT C METa/UIaMH,

OKCHIaMH  METUIOB,  pacTBODHMBIMH M

HEPacTBOPUMbIMH |

OCHOBaHHAMH, COJISIMH, IIOJIYYCHHE HEPACTBOPHMBIX OCHOBaHHj'l;

BLITCCHEHHE OJHOro MeTajia JpyruM H3 pacTBopa COJIH;

HCCJIEIOBaHHE aM(b()TepHBIX CBOMCTB THAPOKCHIOB a/IFOMHHHA H

IMHHKa

13.7

PEIIEHHE 3KCICPUMEHTANIBHBIX 3a/la4 110 TeMam. «OCHOBHEIE KJIACCHI

HEOpPraHUYECKHX COEJIHHEHHIY; «DNeKTpoIMTHYECKAs
auccormanusay; «BakHeHmmpe HeMeTaUThl H  HX COEIHMHEHHA);

«Baxuele MeTaUTbl H HX COEIMHEHH)

13.8

XHMHYCCKHE SKCHCPUMCHTHI,

WILTIOCTPHPYIOIHE
MPOTEKaHHsl peakiMi MOHHOrO OOMEHa; KaueCTBEHHLIE pEaklHH Ha

NpU3HAKA

IPUCYTCTBYIOIIHE B BOJHBIX PACTBOpAaxX HMOHBI: XJIOpHI-, OpoMH]I-,

docdar-,

THAPOKCH/-HOHBI, KATHOHBI aMMOHHA, MarHusd, Kallbllydsd, aITtOMHHHA,

Homua-,  cynboar-, KapOoHaT-,  CHJIMKaT-aHWOHBI,

xenesa (2+) u xenesa (3+), menu (2+), HHHKA

14

14.1

Vmenue:

NpEACTABIIATE PE3YJIbTAaThl JSKCIIEPHMEHTA B q)opme BBIBOIOB,
JOKa3aTeJIbCTB, rpac])mcon H TabaMi, H BBIABIATH OSMITHPHYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATE CBA3H MENKIY pPEalilbHO Ha0IF0TaeMBIMH XHMHYECKAMH

SBJIEHHSAMH H IIpOLIECCaMH, MMPOHUCXOAIIAMHA B MaKpO- H MHKPOMHPE,




OOBSCHATH MIPUYHHBI MHOTO00OPa3Hst BEIIECTB




HNEPEYEHb 3JIEMEHTOB COAEPXXAHMUS, IPOBEPSEMBIX HA
OCHOBHOM IroCyJJIAPCTBEHHOM 3K3AMEHE 110 XUMUHU

Kon

IIpoBepsiemblii 21eMeHT coiepKaHus w

1

HepBOHa‘-IaJIBHI:IC XHMHUYCCKHE [TOHATHSA

)

Yucreie BemecTsa U cMecu. Crioco6bl pasjenieHus cmeceil

(%

ATOMBI M MONEKyIbl. XUMHYeCKHe diieMeHThl. CHMBOIBI XHMHYECKHX

IJIEMCHTOB. HpOCTbIe H CJIOXKHBIC BEIIECTBA.

1.3

Xumuveckas Gopmyia. BaleHTHOCTh aTOMOB XHMHYECKUX 371eMeHTOB. CTenens

OKHCJICHHA

1.4

3akoH IOCTOSIHCTBA cocTaBa BemectB. OTHOCHTENIbHAs aTOMHAs Macca.
OtHocuTenbHAs MOJNIEKYJIpHAs Macca. MaccoBasi /1071 XMMHYECKOro 3J1eMeHTa

B COCJIHHCHHH

1.5

Konuuectso BemectBa. Mons. Monsipras macca. Monsipblii 00BEM Ta30B.

B3aumocssss KOJIH49ECTBa, MAacChbl H YHCJIa CTPYKTYPHBIX €/IHHHI] BEIIECTBA

1.6

QusnyecKkue ¥ XHMHYECKHE SBJICHHsS. XHMHUYECKas peakius M e NpH3HAKH. |

3aK0H COXpaHEHHUs MacChl BEHIECTB. XAMHUYECKHE YPABHEHUS

[lepuopnueckuit 3akoH W I[lepuoamueckas CHCTEMa XHMHYECKHX SIIEMEHTOB

.. Menneneesa. CTpoeHue aToMOB

21

Ilepuonueckuit 3akoH. [lepuoauyeckas cucreMa XUMHYECKHX 2ieMenToB J[.U.
Menzeneesa. [lepuomsl u rpynnsl. @U3HYECKHE CMBICH TIOPAIKOBOIO HOMEPA,

HOMEPOB [EPHO/ia U TPYIIIIHI 3IeMEHTa

2.2

Crpoenne aromoB. CoctaB aToMHbIX sifep. M3oronsl. Dnexrponsl. Crpoenue
JJNEKTPOHHBIX  000JIo4eK aToMOB mnepBbiX 20 XWUMHYECKHX 3JIEMEHTOB

Iepuoauueckoii cucremsl J[. 1. Menneneesa

2.3

3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBHIX TPEX
NEPHOMAOB, Kalius, KajblMg (paJMyca aTroOMOB, 3JIEKTPOOTPHIATEIHHOCTH,
METAUIMYECKHX MW HEMETAUIMYECKMX CBOHMCTB) M WX COCIUHECHHH B
COOTBETCTBHH C IIOJIOKEHHEM JJeMeHTOB B Ilepuoamueckoii cucreme w

CTPOCHHEM HX aTOMOB

Crpoenue BemecTsa

3.1

Xumuyeckas cBs3b. KoBameHTHas (NonsipHas u = HENOJsipHAs)  CBSA3b.

3J'ICKTp00TpHI.IaTeJIBHOCTB XHMHYCCKHX JICMEHTOB. Honnas CBA3b.




MerauHyeckas cBs3b

3.2

Tumer  xpucrammmueckux peméroxk (aTOMHas, HOHHas, MeTaJIH4ecKas),
3aBUCHMOCTh CBOHCTB BELIECTBA OT THIA KPHCTALIMYECKON PEIIETKM W BHA

XHMHYECKOH CBA3H

Baxuelimue npencTaBuTenw HeopraHWYeckMX BemiecTs. HemeTammsl H HX

COeqMHEHHS. MeTajuibl U UX COeTHHEHHS

4.1

Knaccupuxanus u HOMEHKIATYypa HEOPraHMYeCKHX COEIMHEHHH: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHEBIE, amdoTrepHsie) H
HecoeoOpasyomue; OCHOBaHWH (WENOYH H HEPacTBOPHMBIE OCHOBaHH);
KHCIIOT ~ (KHCJIOPOACOJAEpXAIMe ¥  OECKHCIOPOMHBIE, OXHOOCHOBHEIE W

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX M KHCIIBIX)

4.2

Ou3znyeckue u XUMHYECKHE CBOMCTBa ITPOCTBIX  BEINECTB-HEMETAJLJIOB:

BOJZIOpO/ia, X710pa, KHCII0pOoAa, cepbl, a3ota, pocdopa, yriepoaa, KpeMHHUS

4.3

Ousnueckue u XHUMHYECKHE CBOMCTBA IIPOCTBIX BEIIECTB-META/IJIOB: JIUTHS,
HATpHs, Kainds, MarHus W KajlbIlUs, aIIOMHHMS, Kelesa. 3HeKTp0XHMH‘]CCKHﬁ

Pl HAPSHKEHUN METAJLIOB

4.4

DU3HYeCKHEe U XHMHYECKHE CBOMCTBa BOJIOPOJHBIX COEJWHEHHH HEMETAILIOB:

XJIOPOBOIOPO/IA, CEPOBOIOPO/1d, AMMHAKa

4.5

Du3MYECKHE M XUMHYECKHE CBOMCTBA OKCHIOB HEMETAIIOB: cepul (IV, VI),
asora(ll, IV, V), pocdopa(Ill, V), yraepoua(ll, IV), xpemuns(IV). [Tonyyenne

OKCHIIOB HEMETAILJIOB

4.6

XMMHYECKHE CBOWCTBA OKCHIOB: MeTawioB IA-IIIA rpynn, mmaKa, Meau(ll) u

wenesa(ll, III). [Tomydenne okcuaoB MeTaIuIoB

4.7

XHMHYeCKHe CBOHCTBA OCHOBaHMIT M aM(OTEPHBIX IHAPOKCH/IOB (na mpumepe
THADOKCHIIOB ~ ANIOMHHHS, Keje3a, [HMHKA). llojiydeHHe OCHOBaHW M

aM(bOTEPHBIX IHIAPOKCHIOB

4.8

Obume xuMuyeckue CBOMCTBa KHMCIOT: XJIOPOBOIOPOIHOI, CEPOBOLOPOIAHOMH,
CEpHHCTOH, CepHOM, a30THOH, (ochopHOM, KpeMHHEBOH, yroabHOH. Ocobbie |
XMMHYECKHE CBOMCTBA KOHIIEHTPHPOBAHHOW CEPHOM M a30THOM KHCIOT.

[Nonyuenue kucaor

4.9

OO0ume XUMHYECKHE CBOHCTBA cpeaHux cousier. [lonyuenne coneit

4.10

[lonygenne, coGupanme, pacnossaBanue BOZOPONA, KHCIOPOJA, AMMHAKA,

YIIIEKHCIIOro rasa B jjaboparopuu

4.11

Ilomydgenne ammuaka, cepHOM M a30THOM KHCJIOT B IPOMBIILICHHOCTH. OGmmHe




CH0COOBI MOJYy4YEHHs METAILIOB

4.12

['eneTnueckas cBa3p MEXIY KilacCaMH HEOPraHHYECKHX COC/IMHEHHH

XHUMHUYECKHE PeaKiuu

5.1

Knaccuguxauns xumugeckux peakuuii 0 pasmuYHbIM TPH3HAKAM: [0 YHCITY H
COCTaBy Y4acTBYIOWIMX B pEaKUHH BENIECTB, 10 TeIioBoMy 3(dexry, mo

H3MEHEHHIO CTENEHeH OKHCIEHUS XUMUYECKHX JJIEMCHTOB

5.2

TemnoBoit sddexr xumuueckolt peaknun, TepMOXHMHYIECKHE YpaBHEHHS. DK30-

H SHJIOTEPMHYECKHE peakiun. TepMoXHMuYecKkne ypaBHeHAS

3.3

OKHCIHTENBHOBOCCTAHOBHTEILHBIE peakuun. OKHCIHTENM W BOCCTAHOBHTEIHN.
Ilpomecchl  OKkMCleHMS W BOCCTAHOBNEHHMS.  DJIEKTPOHHBI  GaiaHc |

OKHCIIMTEIbHOBOCCTAHOBHTEJILHOM PCAKITHHA

5.4

Teopus snexTponuTHyeckol aucconuanmu. KaTHOHBL, AHHOHEL DJIeKTPOIMTEI

HEANIEKTPOIHTEL. CHIIbHBIE H cnabbie 97eKTpouThL. CTeneHs qUCCOHAHHA

5.5

Peakuuu nonnoro obmena. YciioBHsS NpOTeKaHHS peakudil HOHHOTO obmena,

MOTHBIC ¥ COKPAIIEHHBIC HOHHbIC YPABHEHHS PEaKIHit

XuMHs 1 OKpYyXKaroimas cpesia

6.1

Bemectsa W Marepuanbl B MOBCEJHEBHOH XW3HM 4YeloBeka. BesomacHoe
HCIIO/Ib30BAHUE BEIIECTB M XMMHYECKHX peakimii B saboparopud u GeITYy.

I]epBaz NOMOIIb IIPH XHMUYECKHX 0)KOraX H OTPaBJICHHAX

6.2

XUMHMYECKOE 3arps3HEHHE  OKpYKAIoMIeH cpenbl  (KHCIOTHBIE  JIOXKIH,
3arpA3HCHHE TIOYBBI, BO3JyXa H BOJOEMOB), CrOCOOBI €ro IpeoTBpalleHHs
[Ipenenvuas momyctumas konuentpamms semects (IIJK). Poms xumum B
PCIICHMH  DKOJOrHYECKHX mpobieMm. VYcHieHue mnapHHKoBoro s¢dexra,

pPaspylmeHHE 030HOBOI'O CJIOos

6.3

IIpumenenne cepel, a3ota, docdopa, yrinepona, KpeMHHS H HX COEIUHCHHH B

OBITY, MEOHIMHE, NPOMBIIIEHHOCTH H CEJIbCKOM XO3SHCTBE. [Ipumenenue
METa/UIOB H CIUIABOB (CTalb, YYryH, JIOPAMIOMHHHM, OpoH3a) B OBITYy H
IPOMBIIIICHHOCTH HX coeMHEeHHMH. [[oHaTHE 0 KOPPO3MH METaIOB, OCHOBHBIE

CIOCOOBI 3alUTEI HX OT KOPPO3HH

6.4

IIpuponHble MCTOYHMKHM YIJICBOLOPOAOB (Yroib, NPHPOIHBIA ra3, HedTb),

HPOJTYKThI UX 1epepaboTKH (OEH3HH), HX POJIb B GBITY W IPOMBIILICHHOCTH

6.5

nepBOHa'-IaIIBHBIe nouaTus oo OpPraHH4eCKHX BEIIECTBaX KaK O COEIUHEHHSIX

yriepona (MeTaH, 9TaH, STHIIEH, alleTHIIEH, STAHOJ, [VIMICPHH, YKCYCHas KHCJIOTa). .

[Tonsite 0 GuonOrMHeckn BaXKHBIX BEIIECTBAX: XKUpaX, OE/KaX, YIIICBOAX — M HX ‘




POJIM B KH3HH Y€/I0BEKa

7 Pacuérsr:
7.1 1o hopMyJiaM XHMHYECKHX COEIHHEHHH
7.2 MAcCHI (MaccOBO#) I0JIH PACTBOPEHHOTO BEIIECTBA B PACTBOPE
73 0 XMMHYECKHAM YPaBHEHHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IMPOILIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISI YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJS

HAPPOBBIE OPA3BOBATEJIBHBIE PECYPCHI U PECYPChI CETH

HUHTEPHET



