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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1O XWMMHM Ha YypOBHE OCHOBHOrO o00mero o0Opa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOIA
o0OpazoBaTeIbHON MTPOTpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QeAepalbHOM paboyeil MIporpamMmbl
BOCIIUTAHUSA U C y4ETOM KOHIICIIIIUU MPENOIaBaHusl yUeOHOTO IIPeAMETa « X UMHUSI»
B 00pa3oBaTeNibHbIX opranuzanusax Poccuiickoit denepannu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IIENsIX, OOIIEH CTpaTeruu
oOy4yeHHUs, BOCHUTAHMUS M Pa3BUTUA OOYYAIOUIUXCSA CpEeACTBAMU y4EOHOTO
npeaMeTa,  YCTaHaBJIMBaeT  00s3aTelNbHOE  NPEIMETHOE  COJAEpKaHue,
IpeIyCMaTpUBAET paclpeelieHne €ro Mo KiaccaM U CTPYKTYpUPOBAaHUE IO
pa3genaMm M TeMaM NpOrpaMMbl MO XHMHHU, ONPEIENsieT KOJIMYECTBEHHBbIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEILHOCTh ~ M3YUYEHUS XHUMHM € Y4€TOM  MEXNPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4yeOHOro Ipoliecca, BO3PACTHBIX
OCOOEHHOCTEW OOyYalomUXCs, OMpeAeaseT BO3MOXHOCTH TMpeaMeTa  Jiis
peanu3anuu TpeOOBaHHUM K pe3yJibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOU
IporpamMMbl Ha YPOBHE OCHOBHOTI'O 00111eT0 00pa3oBaHus, a TakkKe TpeOOBaHUIM K
pe3yibTaTaM oOy4eHHUs] XMMHUH Ha YPOBHE 1IeJIe U3yUeHHUsI MPeIMETa U OCHOBHBIX
BUJIOB y4€OHO-NIO3HABATEIBHON JACSITENbHOCTH OOYYalOUIerocss MO OCBOCHUIO
y4eOHOTO COIEepKAHUS.

3HaHHEe XHMHH CIY>KUT OCHOBOM [UIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
0oOy4Yaromnierocsi, ero MpeJICTaBICHU O MaTepUaIbHOM E€IUHCTBE MHpA, BAXKHYIO
pOJib UTrparOT (POpMUpPYEMBbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPALICHUSNX
SHEPruM U 00 3BOJIONUHU BEIIECTB B MPUPOJE, O MyTSIX PELICHUS TI00aNIbHbBIX
mpo0JIeM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOI U KOJIOTMYECKOM 0€30MacHOCTH, IPOOJIEM 3pPaBOOXPAHCHHUS.

N3yuenue Xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTUS U
dbopMUpOBaHUS KYJIBTYPBI JUUHOCTH, €€ 00MIei 1 (HyHKIIMOHAIEHON rPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHpPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4Yaronuxcsi, HABBIKOB HX CaMOCTOSITEIBHOW  Y4eOHOW  JIeITEeNIbHOCTH,
HKCIIEPUMEHTANILHBIX M HCCIEIOBATEIbCKUX YMEHHUM, HEOOXOJUMBIX Kak B
MOBCETHEBHOM JKU3HH, TaK U B TPO(HECCHOHATIBHOM IeATETbHOCTH;

3HaKOMUT CO CHEeUU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaIbIBa€T OCHOBBI
IEJIOCTHOTO B3TJIsi[]a Ha €MHCTBO MIPUPO/IBI M YEIOBEKA, SBISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yYarOIINXCS;



crioco0CTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHUYECKOE
oOpazoBaHHe 00yYaArOITUXCSI.

JlanHble HampaBjieHHs B OOy4eHHH XUMHUU OOECHEUMBAIOTCS crenu(UuKon
colepkaHusi  y4eOHOTo  mpeaMera, KOTOPBIM  SBISIETCS — MEJaroruvyecku
aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM HAyKH XMMHUHU Ha ONPEACIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00111€T0 00pa30oBaHus OPUCHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMUCS CUCTEMbl NEPBOHAYAIBHBIX TMOHSATUNH XUMHH, OCHOB
HEOPraHMYECKOW XHUMHU W HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX TOHSITUH
OPraHUYECKON XUMUH.

CrpykTypa coaepxaHus NporpamMMbl MO0 XUMHH C(OpMUpOBaHA Ha OCHOBE
CUCTEMHOro mnojaxoga K €€ uzyuenuto. CojaepkaHu€ CKIQJbIBAETCS W3 CUCTEMBI
MOHATUN O XUMUYECKOM BJIEMEHTE Y BELIECTBE U CUCTEMBI IIOHATHUN O XUMUYECKON
peakuuu. OO0e 3T CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O MPUHIIMITY
MOCJIEA0BATEIBLHOIO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUI
Pa3HOro ypOBHS:

— aQTOMHO-MOJIEKYJISIPHOTO YUEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUH;

— YYEHUS O CTPOCHUM aTOMa U XUMUYECKOU CBA3Y;

— TpeacTaBlieHU 00 3IEKTPOJUTUYECKOM JIUCCOIMAllMA BEUIECTB B
pacTBopax.

TeopeTudyeckre 3HAHHS PACCMATPUBAIOTCS HA OCHOBE HAMIIUPUYECKHU
MOJIYYCHHBIX ¥ OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS TOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (YHKUIMU OOBICHEHHS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI M BO3MOXHOCTEH MPAKTUYECKOrO NMPUMEHEHUS] W TOTYy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMmbl IO XUMHHA  CIOCOOCTBYET  (POPMHUPOBAHUIO
MIPEACTABIICHHS O XUMUYECKOW COCTABIISIIOIIEH HAYYHOM KapTHUHBI MUPA B JIOTUKE
€€ CHUCTEeMHON NpPHUPOJbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM I03HaHUs B Hayke. M3yueHue XuMHUHM NPOUCXOAUT C MPUBJICUECHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaromi MUp,
«buosorus. 5—7 xkimacce» u «dPusuka. 7 Kinace».

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (OPMHUPOBAHME 3HAHUK OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTW COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
JIEATEIbHOCTH 4YeJIOBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOHN KYJIbTYPBHI.
3amaya yd4eOHOTO TMpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaXKHEHTNX (DAKTOB, OHITHI, 3aKOHOB ¥ TEOPETUICCKUX TOJIOKCHHH,
JIOCTYIIHBIX 00OOIICHUIT MHMPOBO33PEHUECKOTO0 XapakTepa, S3bIKka HayKh, B



NpPUOOIIEHUH K HAyYHBIM METOJaM II0O3HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMUYECKUX PEAKINi, B (QOPMUPOBAHUH M PA3BUTUU TTO3HABATEILHBIX YMEHUN 1
UX TPUMEHEHUH B Y4YEOHO-IO3HABATEIbHOW M Y4YEOHO-UCCIEI0BATEIbCKOM
JeSITeIbHOCTH, OCBOCHMHM IpaBWJ 0€30MacHOro oOpalleHus C BEIIeCTBaMH B
ITIOBCEJHEBHOM KU3HH.

[Ipu n3yyeHnn XUMHUKA Ha YPOBHE OCHOBHOI'O 00I1IET0 00Opa30BaHUs BAXKHOE
3Ha4YeHHE MPUOOPENN TaKue IIeNH, KaK:

— (GOpMHPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaAMOCTOSITEIbHOMY MPHUHSITHUIO PEIICHUH,
CHOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIINUMCS YCIIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEeMaTHYeCKOe MpUOOIIEeHUE
oOy4JaronMxcsi K CcaMOCTOATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAayYHBIM
METOJIaM TMO3HaHUA, (GOPMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHre yCiaoBUM, CIIOCOOCTBYIOIMIMX MPUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON NE€ATENLHOCTH, MO3HAHMS M CAMOIO3HAHHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMM), UMEIONIMX YHUBEPCAIbHOE 3HAUYECHUE IS
pa3IMYHbIX BUJOB JIEATEIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUUA OOBACHITH U OICHUBATH SBICHUS
OKPY>KaIoIller0o MHpa, MCIOJb3Yysl 3HAHUS M OIBIT, MOJYYEHHbIE MPU U3YYCHUU
XUMUHW, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TOBCETHEBHOW J>XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y O0Oyyarommxcs TyYMaHUCTHUYECKHX OTHOIIEHUM,
MOHUMAHUSI LEHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1EJeCO00Pa3HOr0 TMOBEICHUST B OBITY M TPYIOBOM JNEATEIBHOCTH B IENAX
COXPAHEHMS CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHON CPELBI;

— pa3BUTHE MOTHBAIMKA K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCHHMTAHUIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQWIsi U HAMpPaBICHHOCTH JajlbHEHIIETO
oOyueHus.

OOmee 4YuCIO 4YacoB, OTBEAEHHBIX I HW3YYEHUST XHUMHUU Ha YpPOBHE
OCHOBHOI'0 00111€T0 00pa3zoBanus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPXAHUE OBYYEHUA

8 KITIACC

IlepBoHaYa/IbHbIe XUMHYECKHE OHATHUS

IIpenmer xumuu. Poib XUMUHM B )KU3HU YelI0BEKa. XUMUS B CUCTEME HaAYK.
Tema u BemectBa. PU3WYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE€ COCTOSIHUE
BemiecTB. [loHsiTHe 0 MeToAax MO3HaHUA B XUMHUHU. YUCThIE BEIIECTBA U CMECH.
CriocoObl pa3iesieHust CMeceil.

ATOMBI W MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHUTENbHAsE aTOMHas —Macca.
OTHOCHUTENbHAS MOJIEKYJIsIpHAsi Macca. MaccoBast 107151 XUMUYECKOTO AJIEMEHTA B
COCIMHEHU.

KommuecTtBo BeniectBa. Mosb. ModisipHas macca. B3auMocCBs3b KOJIMYECTBA,
MacCchl M 4YHUCJIAa CTPYKTYPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XAMHYECKUX COCIIMHCHUM.

DuU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMUYECKasi PEakius U €€ MPU3HaKH.
3aKOH COXpAaHEHHUsS MacChl BEIECTB. XUMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMHUUYECKUX PeakIuil (COeTMHEHNS, PA3JIOKEHUsI, 3aMEIIICHUs, 0OOMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TOCYIO0U, MpaBWjaMu pabOTHI B TaOOpaTOpUu U
npuémamu oOparieHus ¢ J1abopaTopHbIM 000PYAOBAHUEM, H3YICHHE U OMTMCAHNE
dbu3nueckux CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (IJIaBJIeHUE BOCKa, TasHUE JbJa, pPacCTUpPAHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJIEHCAIMs BOJIbI) M XMMHYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIOTON) SIBICHNUH, HAOIIOACHUE U
OMKMCAHUE TMPU3HAKOB NMPOTEKAHUS XUMHUYECKUX peakuuil (pas3io’kKeHue caxapa,
B3aUMOJICCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pas3lioKEHUE TUIPOKCUIA
meu (11) npu HarpeBanuu, B3auMoIeCTBHE keme3a ¢ pacTBopoM cosu menu (11),
W3Y4YCHUE CTIOCOOOB pa3/elieHHus CMECel: ¢ TOMOIINBI0 MarHuTta, (UILTPOBAHWE,
BbITIApYBaHUE, JUCTUIUIALMS, XpoMaTorpadusi, IpoBeJeHUE OYUCTKH TOBAPEHHON
COJIM, HaONIOJIEHWE W  ONUCAaHWE  PEe3yJbTaTOB  IPOBEICHMS  OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPIKHEBBIX).

Ba:kHeiimue npeacTaBuTe i HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3zayxa. Kuciopoa — 3JIEMEHT U MIPOCTOE
BemecTBo. Haxoknenuwe kuciopojga B TpUpoje, (DU3MYECKUE U XUMUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxkcuabl. [Ipumenenue xuciaopoma. CrocoObl



MOJIy4YeHHUs] KHUCJIOpOJa B Ja0oOpaTopud U MPOMBIIUIEHHOCTH. Kpyrosopot
Kuciopoaa B mpupoje. O30H — aJIOTporHasi MOAUDUKALIMS KUCIOPOa.

TenmoBolt 3 PeKT XUMHUUECKON peaKIUuh, TEPMOXUMUUYECKHUE YpaBHEHUS,
9K30- U JHAOTEPMHYECKHUE pEaKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHUE MAapHUKOBOTO 3P heKTa, pa3pylIeHHEe 030HOBOTO CIIOS.

Bomopon — »nmemeHT M 1poctroe BemecTtBo. HaxoxaeHnue Bomoponaa B
npupojae, GU3MUECKUEe ¢ XUMHUYECKHE CBOMCTBa, MPUMEHEHHE, CIOCOObI
nosyueHusi. KUCIIOThI U COJIH.

Mossipablii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacelllieHHbIE M HEHACBHIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Jis1 BEIIeCTBA B paCTBOpe. XMMUYECKUE CBOMCTBA BOJIbl. OCHOBaHMSI.
Pose pacTBOpOB B IpupoOJE U B )KU3HU 4enoBeKa. KpyroBopoT BoJbI B IPUPOJE.
3arpsi3HeHHe TpUPOIHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannyeckux coenauHenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cojieoOpasyroiide (OCHOBHBIE, KHUCJIOTHBIE, aM(oOTepHbIe) U
HecosieoOpazyrone. Homenknatypa okcugoB. Dusmyeckue U XUMHUYECKHE
CBOMCTBA OKCHUJIOB. [lomydyeHue okcuoB.

OcHoBanusa. Kmaccudukanuss ocHOBaHHWM: IENOYM W HEPACTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKHE M XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUU.

Kucnotel. Knaccudpukanusa kucnor. Homenknatypa kucnot. dusznyeckue H
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[lonydeHnue KHUCIoT.

Conu. HomeHnknatypa coneil. @uU3nUecKkue W XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuyenue coneu.

['eHeTnueckas CBSA3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COCUHEHUMN.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE OIPEAEICHUE COAEPKAHUS KUCIOPOJa B BO3AYyXE, ITOIYyUYCHHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHUCJIOpOJa, HaOIIOJCHUE
B3aMMO/JICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIIOBHSI BO3HUKHOBEHUS U
MIpEKpaIieHuss TOpeHHWs (MmoXapa), O3HAKOMJIEHWe C oOpasliaMu OKCHIOB U
OMMCAaHUE HUX CBOWCTB, MOJy4YeHUE, COOMpAHHUE, PACIO3HABAHME WM H3YyUYCHUE
CBOMCTB BOjiOpojia (TOpeHue), B3auMojeicTBue Bojaopoga ¢ okcuaoM meau (II)
(BO3MOXXHO HCIIOJIb30BAHHE BUJIEOMATEPHUANIOB), HAOJIO/IeHHEe 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pAacTBOPEHHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JIOJIEW PACTBOPEHHOTO BEIIECTBA, B3AUMOJICCTBUE BOJIBI C METAJIIaMHU
(HatpueM ©  KajbplieM) (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHAIIOB),



UCCJEeIOBaHNE O0pa3loB HEOPraHWUYECKUX BEIIECTB Ppa3JIMYHBIX  KJIACCOB,
HaO0JII0ICHNE U3MEHEHHS OKPACKU MHAMKATOPOB B paCTBOpaxX KUCIOT U IIEJIOYEH,
u3yueHue B3aumojaecTBus okcuaa meau (II) ¢ pacTBopoM cepHO KHCIOTHI,
KHCJIIOT C METajulaMHu, peakluil HeUTpaln3aluH, MOJTYyYEHHE HEepPaCTBOPUMBIX
OCHOBAHUI, BBITECHEHUE OJHOr0 MeETajuia JAPYIMM U3 pacTBopa COJIM, PEIICHHE
DKCHEPUMEHTANIBHBIX 33/1ad IO TeMe «BaKHEUIIME KIacChl HEOPraHUYECKHX
COCIUHEHUN.

[Hepuoanueckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
yiemMenToB JI. WM. MenpgeneeBa. Ctpoenne aromMoB. XMMHYECKasi CBAA3b.
OxucaNTeIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[lepBble TOMBITKM KJIAcCU(PUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsiTHE O
rpynnax CXOJIHbBIX DJJIEMEHTOB (IEJOYHbIE M IEJIOYHO3EMEIbHbIE METaJlIbl,
raJIOT€HbI, UTHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIe 00pa3ytoT aM(pOTEPHBIE OKCHIBI
U TUAPOKCHUJIBI.

[lepnognueckuii 3akoH. llepuoanueckast cucTteMa XUMHYECKHUX IIEMEHTOB /.
N. MenaeneeBa.  KoporkonmepuonHas W JJIMHHONEpUOAHAs  (opMbl
ITepuoauueckon cucrembl xumuueckux 3eMeHToB 1. . Menneneea. [leprobl
u rpynnbsl. OU3WYECKUN CMBICH MOPSAAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otornbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[lepnogmueckon cucremnl [[. 1. MenaeneeBa. XapakTepucTUKa XWMHYECKOIO
3JIEMEHTA 10 ero nonoxeHuro B [lepnoanueckon cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTU M3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYIIIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUS Hayku W npaktuku. J[. M. MenneneeB — y4€HBIN U
rpakIaHUH.

Xumuueckasi cBsizb. KoBasieHTHass (mojiipHass M HEMOJSIpHAsi) CBSI3b.
DIEKTPOOTPULIATENLHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHCIHMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUHU.
[Tpornecchl OKUCIEHHS U BOCCTaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oOpaslioB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LHWHKA C pacTBOPAMHU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHue, peakiiu pa3iokKEHUs!, COeTUHEHHUS).

Mesicnpeomemmunie céazu



Peanmuszanuss MeXNpeAMETHBIX CBSI3€M MPU W3YYEHHMM XMMHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAHWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
IIOHATHUH, TAK U TIOHATHUH, SIBISIOIIUXCS CUCTEMHBIMU JUISL OTAEIIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [TUKJIA.

OO1ue ecTecTBEHHO-HAayYHbIE MOHSATHS: HAY4YHbIH (PakT, rUMOTE3a, TEopHs,
3aKOH, AaHaJu3, CHUHTE3, KiIacCU(UKALUs, MEPUOJUYHOCTh, HAONIO/IEHNUE,
DKCIEPUMEHT, MOJAEIUPOBAHNE, U3MEPEHNE, MOJIEIb, SIBIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUU 3apsii, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHME BELIeCTBa, a3, (pU3MuecKue BETUYMHBI, €IUHUIIbI
U3MEPEHHUs], KOCMOC, IUTAaHETHI, 3BE€3/1bl, ComHIIE.

buomnorus: porocunrtes, apixanue, ornocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKkuus

ITepunonnueckuii 3akoH. Ilepuoanueckas cucreMma XUMUYECKUX IIEMEHTOB /.
N. MenpneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOICTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, KaJIMsl, KaJIbLMS M HX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHUEM HUX aTOMOB.

CrpoeHue BellecTBa: BHAbl XHUMHYECKOW CBA3U. THIBI KPUCTAINTMYECKHUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUNA KPUCTALINYECKON PEMIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJaccaM HEOPraHWYECKHUX
COEIMHEHN, TEHETUYECKAs CBSI3b HEOPTaHNUYECKUX BEILIECTB.

Knaccudukanuys XuMHUECKUX PEeaKIHii M0 pa3IuYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY 3(pdexTy, Mo
U3MEHEHUIO CTENEHEW OKUCIIEHHUS XMUMHUYECKHX 3JIEMEHTOB, IO OOpaTHUMOCTH, IO
y4acCTHUIO KaTajau3aTopa). JK30- U SHIOTEPMHUUECKHE Peakluu, TEPMOXUMUYECKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumudeckoil peakiuu. [lonstre 00 oOpaTMMbBIX U
HEOOpaTUMBIX XMUMHUYECKHX peakuusx. [IoHATHE O rOMOreHHBIX U T€TePOre€HHBIX
peakuusx. [lonsatue o katanuse. IlonsTHE 0 XUMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSAIOIIME HA CKOPOCTh XMMHYECKOW PEaKUUMU U IIOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  DJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEAKLHH. CocraBneHue  ypaBHEHMI



OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUMid C  HUCHOJIb30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTHIECKON TUCCOUUALUU. DIEKTPOIUTHI U HEATEKTPOIUTHI.
Karnonbl, aHnOHbl. MeXaHu3M IUCCOLMALMU BELIECTB C Pa3IMYHBIMU BUIAAMU
XUMHUecKol cBsi3u. Crenenp Aucconuanui. CHIIbHbIE U cIa0ble 3JEKTPOIUTHI.

Peakiiuu moHHOro 0OMeHa. Y CIIOBHS MPOTEKAHUS peaKI[Mii HOHHOTO OOMEHa,
IOJIHBIE M COKpPAIIEHHBIE HOHHBIE YpaBHEHUsA peakuui. CBOWMCTBA KHUCIOT,
OCHOBAaHMUN U coJlel B CBET€ MPEIACTABICHUNA 00 DIEKTPOIUTHUYECKON
nuccoruanuu. KauectseHHbIe peaknu Ha HOHBL. [loHsATHE O rHApOIU3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISMH KPHUCTAJUIMYECKUX PEMIETOK HEOPTraHMYECKUX
BEILIECTB — METAUIOB W HEeMeTaUioB (rpaduTa W anamasa), CI0KHBIX BEIIECTB
(xopuga HaTpus), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW pEaklHH
OT BO3ACHCTBUS pa3iaMYHbIX (AKTOPOB, MCCIECAOBAHUE DSIEKTPOIPOBOJIHOCTU
pacTBOPOB BEUIECTB, IMpolecca AUCCOLMALMM KHCIOT, LIEJI0Ye U coyei
(BO3MOXXHO ~ HCHOJB30BAaHUE BUJEO MAaTEpPUAIOB), IMPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKK  NPOTEKAHWS  PeakluuMid HMOHHOrO  oOMeHa
(oOpa3oBanue ocajaka, BBIIEICHUE Tas3a, oOpa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX —~ IPUMEPBl  OKHCIWUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKLUN
(ropeHue, peakuuu pasiioKEHUs, COCAUHEHMsI), pacllO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX PEAKIMd HAa HOHbI, pEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a]a4.

HemeTtanibl 1 X COeAUHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIE CTENEHU OKHUcIeHus. CTpoeHue U (U3NYECKHUE CBOWCTBA IPOCTHIX
BEIIECTB — TaJOrN€HOB. XHMHYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aMMOJEHUCTBHE C METaJUIaMH, HEMETalIaMH, WIeo4amMu). XJIOPOBOAOPO/I.
ConsiHast KHCIOTa, XMMUYECKHE CBOMCTBA, MOJy4eHHE, NpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJAOPOJA HA OpPraHU3M 4eJIOBeKa. BakHelmme XJIOpUAbl U HX
HAaXOXKJEHUE B IIPUPO/JIE.

Oo6mast xapaktepucTuka 3ieMeHToB VIA-rpyrmmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIeHHs. CTpoeHue U (PU3MYECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJITOTPOIHBIE MOIU(DUKAIIMNA KHCIOPOIa
U cepbl. XUMHUECKHe cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI cepbl Kak IPEACTABUTENM KHUCIOTHBIX OKCHJOB.
Cepnass kmcioTa, (Qu3nyeckne W XUMUYECKHE CBoWcTBa (0o0Omme Kak
NPECTABUTENS KiIacca KHUCIOT M CHenu(uueckue). XUMUYECKHE PEeaKIHH,
JeXalllue B OCHOBE IMPOMBIIUIEHHOTO CHOCO0a IMOJYYEHUS CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCioThl. COJI CEPHOU KUCIOTHI, KAYECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxxaeHnue cepsl M €€ COeOUHEHHH B mpupone. XUMHUECKOE
3arpsA3HEHHE OKPYKAIOIICH Cpeapl COCIWHCHHSIMH Ccepbl (KHCIIOTHBIC JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro MPEOTBPAILICHHUS.

OOwast xapakTepucTuka 3meMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCICHHS. A30T, pacHpoCTpaHEHUE B MPUPOJIE,
dbuznyeckre U XuMu4Yeckue cBorcTBa. KpyroBopot azora B npupoje. AMMHAK, €ro
bu3NYecKue U XUMHYECKUE CBOMCTBA, TIOJy4YeHHUE B MpuMeHeHue. Colli aMMOHUS,
X pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCIOTa, €€ ToJlydeHHe, (PU3NYecKue W XUMHYECKUE
CBOMCTBa (00mME Kak TMPEJACTAaBUTENsS KJlacca KHUCIOT U CHelUupUYECKUe).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAIbHBIX
yaoOpeHnii. XuMHU4YeCcKoe 3arps3HEeHNE OKPYKAIOIIEeH Cpe/ibl COSAUHEHUSIMU a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
aitoTpornHbie Mogudukanuu docdopa, GU3NIECKHEe U XUMHUUYECKHE CBOWMCTBA.
Oxcun dpochopa (V) u bochopnas kucnora, puanyeckre 1 XUMUYECKHE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢hocdaToB B KaueCTBE MUHEPAIbHBIX YA00PEHUM.

Oo6mast xapaktepuctuka 3neMeHToB [VA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUA.  YTIIEpOJ,  aJUIOTPOIMHbIE
MOAU(UKAIMK, PAcCHpOCTpaHEHUE B TpuUpojae, (HU3MYECKHE U XUMHYCCKUE
cBoiicTBa. Aacop6iusi. Kpyroopot yriaepoja B mpupoje. OKCUIbI yIriiepoaa, ux
dbuznueckue W XMMHUYECKHE CBOMCTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJTly4YeHHE W MPUMEHEHHE. JKOJIOTHYECKHE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a 1mo0anbHOTO TOTEIUICHUS KIIMMAaTa, IMapHUKOBBIN
3¢ dekT. YTonbpHast KUCIOTa U €€ COMH, UX (PU3NYECKUE U XUMUYECKUE CBOMCTRA,
nojiiydeHue W mnpumeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavabHBIC TOHATHS 00 OPTAaHUYECKHUX BEIIECTBAX KAK O COSAMHEHUSIX
yriepojia (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJ, TTTUIEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIIIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEPTH),
MPOIYKThI UX TepepaboTku (OC€H3MH), UX POJIb B OBITY U MPOMBIILICHHOCTH.
[TorsiTHE 0 OMOIOTUYECKH BKHBIX BEIIECTBAX: KHUpaX, OeIKax, yIiIeBoIax — U UX
polii B OKM3HM 4YeJIOBeKa. MaTepHallbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHHIM.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBONCTBA, TOJNYYCHHE W
npumeHenne. CoennHEHUS KpeMmMHHUs B mpupojae. OOmme mnpeacTaBiIeHUs 00
okcunie kpemuus (IV) u kpemHueBoit kuciiore. CUIMKAThI, UX HCIOJIb30BAHUE B
ObITy, B NMPOMBIIUICHHOCTH. BakHEWIIe CTPOWUTEIbHBIE MaTephajbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, OeTOH, xeyie300eToH. [IpoGiemMbl 06€30macHOro0 MCHOJb30BaHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B TTOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHue o0paslioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSIHON KHCJIOTHI,
MIPOBEICHNE KAUECTBEHHBIX PEAKIIM Ha XJIOPUI-UOHBI U HAOJI0ICHUE TPU3HAKOB
UX TPOTEKAHMS, OIBIThL, OTpaKalIlIHe (QU3NYECKHEe M XHMHYECKHE CBOMCTBA
TaJOT€HOB M WX COEIMHEHWH (BO3MOXXHO HCIIOJIb30BAHHE BUIEOMATEPUAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJIOpUAOB (TaJOT€HUJOB), O3HAKOMIIEHHE C
obpasmamMu  ceppl M €€  COEIMHEHUSMH  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMaTEPHAIOB), HA0II0IEHNE TIpoliecca OOYTIIMBaHMS caxapa MoJl AeCTBHEM
KOHLUEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3yYEHHUE XUMHYECKHX CBOMCTB
pa30aBIeHHON CepHOM KUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuK Ha CyJibdaT-
MOH U HaONIOZCHHE NpHU3HaKa e€ MPOTEKaHHs, O3HAKOMIIEHHE C (PU3MUYECKUMHU
CBOMcTBaMM a3oTa, (ochopa W MX coelWHEHUN (BO3ZMOXKHO HCIOJIB30BAaHUE
BHUJICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (PochOpHBIX yHAOOpPEHUM, IMOITyUYCHHE,
coOuMpaHue, pacro3HaBaHWE€ M M3Y4YCHUE CBOMCTB aMMHakKa, MpPOBEIACHUE
KaueCTBEHHBIX PEAKIMH HA MOH aMMOHHUS U pocdaT-uoH U U3yYeHUE MPU3HAKOB
UX TIPOTEKAHMUsI, B3AUMOJAECHUCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO HCITOJIb30BAaHUE BUJIEOMATEPHUAIIOB), U3y4eHUE  Mojelen
KPUCTAUIMUECKUX PEIIETOK anmasa, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTrasa, MOJydeHUE, coOMpaHHe, PAaclO3HaBaHHE U HU3YUYCHUE
CBOMCTB YTJIEKUCIIOrO Ta3a, MPOBEICHUE KaueCTBEHHBIX peaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl W HW3YYECHHE TMPU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM TMPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenine HeMeTaubl U UX COEIUHEHUSD).

MeTaJsibl M UX COeIMHEHNS

OO1ast XapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBaHHUH
ux nosioxkeHuss B llepuomuueckor cucreme xumuyeckux odiemeHtos J[. .
MenpneneeBa u crpoeHus atoMoB. CTpoeHHUE MeETaIoB. MeTamuimdeckas CBs3b U
METAJUIMYECKas: ~ KPUCTAJUIMYECKass  pemi€Tka.  JJIEKTPOXUMHUYECKUWA Pl
HaNpsOKEHUH MeTalioB. OU3NYECKre U XUMUYECKUE CBOMCTBA MeTauioB. OO01ue
CcrocoObl ToyyeHus: MeTayioB. IloHATHE O KOppPO3UWM METAJJIOB, OCHOBHBIE
CHoCcOOBI 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenounble MeTawibl: MojoxkeHue B llepmoanueckoil cucTeMe XUMUYECKUX
sanemeHToB [[. M. MenaeneeBa, CTpOEHHE MX ATOMOB, HAXOXJCHUE B TMPHUPOIE.
duznyeckre 1 XMMUYECKHE CBOMCTBA (HA MpuMepe HaTpusl U Kanusi). OKCUIbl U



TUIAPOKCUIBI HATpusi W Kaius. [IpuMeHeHHe IIENIOYHBIX METaIOB MU UX
COCIVHEHNH.

[Ilenouyno3emenpHble  META/UIBI MAarHUd W KaJbLUN: TIOJOXKEHUE B
Ilepnognueckoin cucreme xumuuyeckux dieMmeHToB . M. MenneneeBa, cTtpoeHue
MX aTOMOB, HaXO0XJIeHUE B nipupoae. Pu3nyeckue u XMuMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseiue coeauHeHUs Kaiablusi (OKCUZ, TUIPOKCHUA, COJIH).
JKécTkocTh BOJIBI M CIOCOOBI €€ yCTPaHEHHUS.

AmroMuHMIL: IoNtokeHue B [leproanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. 1. Mengneneesa, ctpoeHue aTroma, HaxoKIE€HHE B mnpupone. Pusndeckue U
XUMHUYECKHUE CBOMCTBA alOMUHUS. AM(DOTEpPHBIC CBOWCTBA OKCHUJIA U THAPOKCHIA
AIFOMHUHUSL.

JKenezo: nonoxxenue B Ilepuoanueckon cucteMe XuMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHME aroma, HaxoxzaeHue B npupoae. dusnueckue u
XUMHYECKHE CBOMCTBA xkemne3a. OKcuabl, THAPOKCUILI U conu xenesa (1) u xenesa
(IIT), ux coctaB, CBOMCTBA M MOJIyUYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3laMud METaNIOB W CIUIaBOB, UX (PU3NYECKUMU
CBOMCTBaMH, M3YYEHHUE PE3YyJbTATOB KOPPO3UHU  METAJIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHIA
KaJIbLIUSI U HATpPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE BHUIEOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, IMPOIECCA TOPEHHMS JKEjle3a B KUCIOPOAE
(BO3MOKHO  HCHOJIb30BAHHE  BUJICOMATEPHUANIOB), TPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMM HAa HOHBI: MAarHWs, KajbllUsl, aJIIOMUHHUS, IIMHKA, XKEJe3a
(I1) u xxene3a (III), mequ (I1), HabmroaEeHNE U OMIMICAHUE TIPOIIECCOB OKPAITHBAHUS
IUIaMEHU WOHAMU HaTpusl, Kalaus W Kalblusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB TUAPOKCHUIA aTFOMUHUS
Y TUJIPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe « BaxkHeunmme
METAJIJIbI U UX COCTUHECHUS.

XuUMHUSA U OKPY/KAKIIAS cpeaa

BemectBa 1 Marepuasibl B MOBCEIHEBHOM KU3HM 4eliOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKHX peakuuii B ObiTy. IlepBas momomnis npu
XUMHUUYECKUX 05KOTax U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karolieh cpeabl (mpeaenbHas T0MmycTUMast
KOHIIEHTpaIus BeiecTs, ganee — [1/1K). Posib xuMuu B perieHuu 3K0JI0THIECKUX
poOIem.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pa3loB MaTepHaloB (CTEKIO, CIJIABbl METAJJIOB, MOJIUMEPHBIC
MaTepHuabl).

Mestcnpeomemmnbwie ceaszu



Peanmuszanuss MeXNpeAMETHBIX CBSI3€M INpPU W3YYEHMM XMMHHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAHWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
IIOHATHUH, TAK U TIOHATHUH, SIBISIOIIUXCS CUCTEMHBIMU JUISL OTAEIIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [TUKJIA.

OO1ue ecTecTBEHHO-HAay4HbIE MOHSATHUS: HAy4YHbIH (PakT, TUIOTE3a, 3aKOH,
TEOpUs, AaHalu3, CHHTE3, KIAacCU(pUKALUSA, MEPUOJAUYHOCTb, HAOIIOACHUE,
DKCHEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, ITAPHUKOBBIN
2 (dEKT, TEXHOIOTHUSI, MAaTEPUAITHI.

®usuka: Marepus, aroM, OIJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUZ,
W30TOIBI, PAaAMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUYECKUM 3apsii, IPOBOJHMKH,
NOJYIPOBOJXHUKH, JAMDJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, paCTBOP, pACTBOPUMOCTb, KPUCTAILIINYECKAS
pemérka, CriaBbl, (PU3MUYECKHE BEIMYMHBI, €AUHHIIBI MU3MEPEHHUS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE37b1, COTHIIE.

buonorust: ¢orocunres, npixanuwe, Ouocdepa, dKOCUCTEMA, MUHEPAIBHBIC
yI0OpEeHUs, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BEILIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBI,
IIOJIE3HBIE NCKOTIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUS IMPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O  OONIETrO
o0pa3oBaHUs JTIOCTUTAIOTCS B XOA€ OOy4YeHUsS XUMHUM B €IUHCTBE Yy4eOHOU U
BOCIIUTATENBHOM JAESTEILHOCTU B COOTBETCTBUHU C TPATUIUOHHBIMH POCCUMCKUMU
COIIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, MPUHSITHIMU B
oOIIeCTBE MpaBWJIaMU U HOPMaMHU IMIOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOMO3HAaHUs, CAMOPA3BUTHUA U COLUATN3ALIMN 00YUaIOIUXCSl.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPAXAlOT  TFOTOBHOCTh  OOYyYaloIIUXCS
PYKOBOJICTBOBaTbCA  CHUCTEMOl MO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAllUd U
pacIIMpEHHE ONBITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mIaTpUOTHYECKOTr0 BOCTIUTAHUA:

LIEHHOCTHOT'O OTHOILICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACJEOUI0, TOHUMAaHHS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 O0OIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOW WMH(pOpManuen o
MEPEOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTY B HaYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOILIECTBA;

2) rpasKaaHCKOT0 BOCIIMTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M NpPaBUJaX MEKIUYHOCTHBIX
OTHOIICHUN B KOJUICKTHBE, KOMMYHHKATHUBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCNEAOBATEIbCKOM, TBOPYECKOM M Apyrux  BUAaX
JESTEIbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HON COBMECTHOM JEATETbHOCTH MpU
BBINIOJIHEHUH YYEOHBIX, TMO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUHU YUYE€OHBIX MPOEKTOB, CTPEMJIEHUS K B3AMMOIIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TIPOLECCE OTOM yueOHOW NeATeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEACHHWE M IIOCTYNKH CBOMX TOBApPHUILEH C IO3HUIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEACTABICHHUS O BEUIECTBE M XMMHYECKOW PEaKluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PA3BUTHUS HAyKH W COCTABIISIIOLIUE
OCHOBY JIJI1 TOHUMaHUS CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEJCTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS MPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKAa C
MIPUPOJHOM CPEION, O POJIM XMMHHU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHWBBI, HAIMpPABJICHHBIC HAa MOJY4YEHUE HOBBIX 3HAHWUU MO
XUMHH, HEOOXOIUMBIEC JJ OOBSICHEHHS HAOIOAaeMbIX MPOIECCOB U SIBICHHIA,
MO3HaBaTENbHON, MH(GOPMAIIMOHHOW M YWUTATEIhCKOW KYJIbTYpbI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbBHOW palOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYMHBIMA TEXHHUYCCKHUMHU CPEACTBAMH HMH(POPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOYYEHHMIO M MO3HAHUIO, JI0OO3HATENbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €caMOOOpa30BaHHWIO, TIPOSKTHOM U  HCCIEI0BATEIHCKOMN
JESTETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTU W YPOBHSI OOy4YeHHUS B
JlanbHeHIeM;

4) popMupoBaHUSs KYJIbTYPbI 310POBb:

OCO3HaHUE IICHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKH Ha 3JI0POBBIM 00pa3 >KW3HHU, OCO3HAHUE TOCIEJICTBUA U
HEMPUATUE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJIUMOCTH  COOMIOJIGHUST MpaBui 0€30MacHOCTH Tpu  OOpallleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U pEeaIbHOM KU3HU;

S) Tpy10BOro BOCIUTAHUSA:

WHTEPEC K MPAKTUIECKOMY H3YyUYCHHIO TTpodeccuii u Tpyaa pa3iudHoro poja,
yBaXEHUE K TPYILy U pe3yJibTaTaMm TPYJIOBOM NESITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEJAMETHBIX 3HAHUW N0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJUBUTyJIbHOU TPACKTOPHUH MPOAOKEHUSI 00pa30BaHUS C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON MPO(PECCHOHATBHON JAEATETLHOCTH M PA3BUTHS HEOOXOAMMBIX YMECHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(HECCUOHATILHOM CpeIe;

6) 3K0,10rH4eCKOro BOCIIMTAHUSA:

DKOJIOTHYECKU I1€JIECOO00pPa3HOE OTHONICHHE K TPHUPOAEC KaK HCTOYHHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMaHHUE IICHHOCTH 37J0POBOTO U
Oe3omacHOro o00pasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY U TICUXMYECKOMY 3/I0POBbIO, OCO3HAHHE IIEHHOCTU COOJIOJICHUS
npaBui 0€30MMACHOTO MOBEICHUS MPU paboTe C BEUIECTBAMU, a TAKKE B CUTYyaIUsX,
YTPOXKAIOIITUX 370POBBIO U KU3HH JIFOICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble NPH W3YUYEHUU XUMHH, IS
pelieHus 3a/1a4, CBI3aHHBIX C OKPYXKAIOIEH TPUPOTHON CpesIoi, ISl MOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhI, OCO3HaHUS TJOOAIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIeM U TMyTeH UX pelieHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTHYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B TTIO3HABATEIILHOM,
KOMMYHHKATUBHON U COUAIBHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pPE3yibTaTOB BBIICISIOT 3HAYMMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHUS OOIIEHAYYHbIE TMOHATHSA (3aKOH, TEOpHs,
MIPUHITUII, TUTIOTE3a, (AKT, CHCTEMa, MPOIIECC, SKCIIEPUMEHT U IPYTOE. ), KOTOPHIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEeAMETax W TO3BOJISIOT Ha
OCHOBE 3HAHWI W3 3TUX NPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAYYHOW KapTHUHE MHUPA, U YHUBEPCAJIbHbIE YdeOHbIe IeHCTBUS (TI03HABATEIbHBIE,
KOMMYHUKAaTUBHBIE, PETYJSITUBHBIE), KOTOpbIE OOecreunBaloT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUJIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOMN
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBePcAIbHbIE YieOHbIE 1eiiCTBUA

ba3oBble 1ornueckue qeicTBUA:

YMEHHSI HUCTOJb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUS TIPU OCBOCHHH
3HAaHUU: PAaCKpbIBaTh CMBICI XUMHUYECKUX TMOHATHHI (BBIAEISATh UX XapaKTEpHBIC
NpU3HAKW, YCTaHABIMBATh B3aHUMOCBSI3b C APYTMMH MOHSTHUSIMH), HCIOIb30BaTh
HOHSTUS JUIsl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUHN, BBIOUPATh OCHOBAHUS U
KPUTEpPUU NJIs1 KJIacCU(PUKAIMM XMUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaAKIUH,
yCTaHABJIMBATh TMPUUYUHHO-CIICJICTBEHHbIE CBA3M MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTD JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIC, J€IyKTUBHBIE, 10 aHAJIOTUN),
JIeJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

yMEHUE TMPUMEHITH B TIpollecCe TMO3HAHUA TOHATUS (NPEAMETHBIE U
MeTarpeAMETHBIE), CHMBOIMYECKHUE (3HAKOBBIC) MOJICIIN, UCIIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH IUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHbBIC TTPEICTABICHUS —
XUMHYECKHM 3HAaK (CMMBOJI JJIEMEHTAa), XUMHUYeckas QopMmysia U ypaBHEHHE
XUMHYECKON PEaKINK — IPU PEIICHUU YU4eOHO-TI03HABATEIbHBIX 3314, C y4ETOM
TUX MOJENbHBIX IPEICTAaBICHUN BBISBIATh U XAPAKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB M XUMUUYECKUX PEAKIIHM,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3U U
IPOTUBOPEUHS B U3y4aeMbIX MIPOIECCaX U SBICHUSIX.

ba3oBble ucciegoBaTe1bCKue 1eiCTBUA:

YMEHHE HCIOJIb30BAaTh IOCTABJIEHHBIE BOMNPOCHl B KAau€CTBE MHCTPyMEHTA
MO3HAHUS, & TaKXKE€ B KAyeCTBE OCHOBBI ISl (POPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYKJICHUM;

npuoOpeTeHUe OmbITa MO IUIAHUPOBAHUIO, OPTraHM3allMU M TPOBEICHUIO
YUYEHHUECKUX JKCIIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 pe3yibTar, (GOopMyJIHpPOBaTh 000OILEHUS U
BBIBO/JIbI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIIEIOBAHUS, COCTABIISITh OTUET
O TIPOJIEIaHHOM paboTe.

Pabora c nndpopmanmeii:

yMEHHE BbIOMpaTh, AHAIU3UPOBATH U HMHTEPIPETUPOBATH HH(GOPMALIUIO
Pa3IMYHbBIX BUJOB U (POPM MPEACTABICHUS, TIOTYyYaEMYIO U3 Pa3HbIX HICTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsl JTUTepaTypa XHUMHUYECKOTO COACP)KAHMS, CIPABOYHBIC
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OIEHUBATH MPOTHUBOPEUYUBYIO H
HEJI0CTOBEPHYIO HH(OpMAITHIO;



yMEHHE MPUMEHITHh pa3jndHble METOJbI U 3alpoChl MPH IMOUCKE W OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX JISI BBITOJTHCHUS
y4eOHBIX U MMO3HABATENbHBIX 33]1a4 OMPEACIEHHOIO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCTOJBb30BaHUSI MHGOPMAIITMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUA,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BaHUS PA3TMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIBHYIO (DOpMY TIpecTaBiIeHs HHDOpMALIIKU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECJIOKHBIMH CXEMaMH, JHharpaMMaMHu,
apyrumu popmamu rpa@uKu 1 UX KOMOUHALIMSAMU;

YMEHHE HCIOJIb30BaTh M AaHANU3UpOBaThb B Ipolecce Yy4eOHOU u
UCCIIEIOBATENIbCKON JIEATEIbHOCTH HH(POPMAIMIO O BIMSHUM MPOMBIILICHHOCTH,
CEIIbCKOTO XO34MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYX aKOLIEH IPUPOIHON
Cpelibl.

KoMMmyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIE IeiCTBHS:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJ€ Juanora W (WIH) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXaaemMoill  TeMbl, (OPMYJIMPOBATH CBOU  MPEAIOKCHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS TPEAJIOKEHHON 3a/1a4u;

YMEHUSI  TPEJCTaBIATh  TMOJYYEHHbIE  pe3yJbTaThl  O3HABATEIHLHON
NESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh IPE3CHTAIUI0
pe3yJbTaTOB BBITIOJHEHUS XUMUYECKOTO SKCIepUMEHTa (1abopaTOPHOTO OIBITA,
71a00paTOpHOM pabOThI 10 UCCIIEJOBAHUIO CBOWCTB BEILIECTB, Y4EOHOTO IIPOEKTA);

yMEHHUsI y4eOHOro COTpYyJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEJIbHOM M HUCCIIEOBATENbCKOM  JIEATENbHOCTH TMPU  PEIICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4éTa OOLIMX WMHTEPECOB M COTJIACOBAHUS
no3unuii (00CyXIeHHS, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JEWCTBHUH, OIpENeIeHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON paboOTHI U JPYTHE).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe JelCTBUS:

YMEHHE CaMOCTOSATEIBHO OMPEACNATh IENHU JEATEIbHOCTH, TUIAaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
NEesITeIbHOCTD, BBIOMpaTh Hanbosee 3¢(HEeKTUBHBIE CIIOCOOBI pelIeHUs! yUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITENIbHO COCTAaBJIATh WJIH KOPPEKTUPOBATH
IIPEUIOKECHHBIM  AJITOPUTM  JIEVCTBUM TPU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJTyY€HHUs HOBBIX 3HAHMN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMIIX,
OLIEHWBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjIbTaTa 3asBJICHHOM LEIH, yMEHHE
HCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, Mpe/jlaraéMble B YCIOBUH 3aJaHUM.

IMMPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pe3ydbTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
COJIEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW (QeaepanbHON paboyeil MmporpamMMmon,
BBIJIETISIIOT: OCBOEHHBIE OOY4YalOIMMHUCS Hay4yHbl€ 3HAHUS, YMEHHUS U CIOCOOBI



JnercTBuM, crneruduueckue g IpeAMETHOM o0nactu  «XUMUsS», BUJBI
JEATCIBHOCTH 1O  TOJYYEHHIO HOBOIO 3HaHMsS, €ro HWHTepIpeTaluy,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIUYHBIX YUEOHBIX U HOBBIX CUTYyaI[UsIX.

K xoniry o0y4yenus B 8 kjiacce rnpeMeTHbIC Pe3yIbTaThl HA 0a30BOM yPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH y 00YUaAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBIC]I OCHOBHBIX XMMHMYECKHX IOHSATHI: aTOM, MOJIEKYJIa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAs! ¥ HEOJHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsI XUMHAYECKOTO PJIEMEHTA B COCTMHEHHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCu(UKalus peakluuid: peakiuu
COCIMHEHUS, PEAKIMU Pa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEeakiuu
oOMeHa, 9K30- U YHIOTEPMUYECKUE PEAKIINH, TEIUIOBOM 3(PPEKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJOM aroma, aToMHasi OpOUTallb, pPaaUyC
aTomMa, XMMHUYECKas CBA3b, NOJISIPHAS W HEMOJSPHAs KOBAJIEHTHAs CBS3b,
WOHHas CBS3b, MOH, KaTUOH, aHWOH, pacTBOpP, MaccoBas JOJIA BEIIECTBA
(IpolieHTHAasi KOHIIEHTpAaIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TOHSATUA U
MIPUMEHSITh 3TU MOHATHS IIPU ONKMCAHUU BEIIECTB U UX MPEBPALCHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJIMKY JMJIS COCTaBJICHHUS (HOpMYyT
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIINM;

e ONpPEAENATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCIMHCHHSX,
CTENICHb  OKWUCIIEHWS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 0
dbopmynaMm, BHJ XUMUYECKOM CBSI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COCTUHECHUSX;

e packpbiBaTh cMbIca Ilepuomnueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh TMOHUMAHHE NEPUOANYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT WX NOJIOKeHHs B Ilepuomgmueckoil cucreme,
3aKOHOB COXPAaHEHHWs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHa ABOTaJIpo;

e ONHUCHIBATh W XapaKTepu3oBaTh TaOMW4HYr Qopmy Ileprogudeckoit
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «nodouynas noarpymnmna (b-rpymnma)y», mansie u
OOJBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuogmueckas cucrema XuMuueckux sjemeHtoB . M.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB



XUMUYECKUX IJIEMEHTOB (COCTaB U 3aps] SApa, 00Iee YUCIIO AIEKTPOHOB
U pacnpeelIeHUe UX MO JIEKTPOHHBIM CJIOSM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE HJIEMEHThI, HEOPraHUYEeCKUEe BEIIECTBA,
XUMUYECKUE peakiuuu (10 YUCIY U COCTaBy Y4YaCTBYIOIIMX B PEAKIUU
BELIECTB, 10 TEIJIOBOMY 3PPEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJITBEPIK/1asl ONMKUCAaHUE TPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTHM MPOTEKAHUS XUMHUYECKHUX IMPEBpAILCHUI B
Pa3IMYHBIX YCIOBUSIX;

BBIUKCIIATh OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOro »JJeMeHTa 1o (opmyre
COEJIMHEHHSI, MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU PeaKIIny;

MPUMEHSATH OCHOBHBIE ONIEPAIIMU MBICIUTEIBHON 1€ATEIbHOCTU — aHaJIu3
U CHHTE3, CpaBHEHHE, 00O0OIIEeHHEe, CHUCTeMaTU3allui0, KJIACCU(PUKAIINIO,
BBISIBJICHUE TPUYMHHO-CJIEJACTBEHHBIX CBS3€d — JJII U3yYECHUSI CBOWCTB
BEIIECTB M XUMHUYECKUX PpEaKIMil, €eCTeCTBEHHO-HAy4YHbIE METObI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasIbHBIN ¥ MBICIICHHBIN ),

CIENOBAaTh  IpaBWJaM  MOJIb30BaHUS ~ XUMHUYECKOW  MOCYIOW H
7abopaTOpHBEIM 00OpYJOBaHWEM, a TaKXKe TMpaBWIaM OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSIMH MO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJIYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BeEIIECTB (BOJOpOJAa M KHUCJIOPOJA), HPUTOTOBICHHUIO
pacTBOPOB C OIPEICIEHHON MACCOBOM JOJEW PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh M MPOBOJAUTH  XUMHUYECKHE  AKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCTIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, perondraaeuH, METHIOPAHX U JIpyTHUE).

K koHIy 00yueHus B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0aA30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Yy O0YYAIOIINXCS YMEHUM:

pPacKpbIBaTb CMBICT OCHOBHBIX XHMHUYECKHUX TMOHSATHH: XUMHYECKHIA
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AaHWOH, MPOCTOE BELIECTBO,
CII0)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBLHOCTh, CTEIEHb
OKHCIICHUS, XUMUYECKasl PEaKIIHsl, XAMUYECKasi CBsI3b, TEIJIOBOM 3(PQeKT
peakiuu,  MOJb, MOJSIPHBIM  00BEM,  PacTBOp,  AJICKTPOJHTEHI,
HEDJIEKTPOJIUTHI, 3JCKTPOIUTHUECKAS TUCCOLMAILINSA, PEaKIUU HOHHOTO
oOMeHa, KaTajau3aTrop, XUMHUYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aloTponus, am(pOTEPHOCTb, XUMHUYECKasi CBA3b (KOBaJEHTHAas, MOHHAas,
METajuInYecKasi), KpHUCTAUIMYECKAass PEIIETKa, KOPPO3Hs METAILIOB,
CIUIaBbl, CKOpPOCTh XUMHUYECKOW peakUuH, MPeaebHO JOIMyCTUMas
koHueHtpanua [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX TMOHATHH U
MPUMEHSITH 3TU NMOHSATHS IPU OMKMCAHUU BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

ONPENEIIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
OTNpeAEeNEHHOMY KJIacCy COeAMHEHM 1o (opMmynaMm, BUJ XUMHUYECKOU
CBA3M (KOBAJECHTHAs, HOHHAsA, METaJUIMYeCKasi) B HEOPraHUYECKUX
COCJIMHEHUSIX, 3aps]] MOHA MO XUMHUYECKOW (opmysie, XapakTep Cpelbl B
BOJHBIX PaCTBOPAX HEOPraHUYECKUX COCTMHEHUM, TUIT KPUCTAIUIMYECKON
PELETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAaHWE: OINCHIBATD W XapaKTepU30BaTh
Tabnuunyo Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpynma)» U «mnoOouyHas
nonrpynna (b-rpynma)», mamsie u OonbliMe MEPUONbI, COOTHOCHUTH
00O3HAYEHUS, KOTOpPbIE WMEIOTCSI B TEPUOAMYECKON Tabmuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI aTOMOB  XMMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sAapa, OOILIEe YHUCIO JJIEKTPOHOB U
pacmpesiefieHHe HUX 10 DJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTM B M3MEHEHUHM CBOMCTB JJIEMEHTOB M MX COCIWHECHUMN B
npeaenax MaJblX IEPUOJOB U INIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKUE AJIIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE PEaKIMU (MO YHUCIYy M COCTaBy YYacCTBYIOIIMX B PEaKIUU
BEIECTB, MO TEIIOBOMY 3P (DEKTy, M0 M3MEHCHHUIO CTEICHEH OKHCIICHUS
XHMHYECKUX AJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME W CHenuUUecKue XUMHUYECKUE
CBOMCTBAa NPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPXKAAsl OIMKHCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTAaBISATb YPABHEHUS JJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA HOHHOTO



oOMeHa, YypaBHCHMS pCakiui, MOATBEPXKIAOIINX CYIIICCTBOBAHHE
TCHETHYCCKOM CBSI3M MEXK/Ty BEIIECTBAMH Pa3IMYHbIX KJIACCOB;
pacKpbIBaTh CYITHOCTb OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHIA
MIOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajlaHCa 3TUX PEaKIIN;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKaHUS XHUMHUYECKHX IMPEBpPALICHUI B pa3IMYHbIX
YCIIOBUSX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO JIOJIFO XHUMHYECKOTO OJJIEeMEHTa 10 (opMyIie
COCITMHECHM S, MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHHUIO XUMUYIECKOU PEaKIny;

coOmofaTh  MpaBuia  IOJB30BAHUS  XUMHUYECKOM  TOCyJAoM U
7a00paTOpHBEIM  00OpYJOBaHWEM, a TaKXKe TMpaBWia OOpameHust ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIUSMHU I10  BBITOJIHCHHUIO
7a00paTOPHBIX XHMHUYECKUX OMNBITOB TIO TIONYyYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U yTIIEKUCIIOTo ra3a);

NPOBOAWTh  PEAKIMHU, TOATBEPKIAIOIINE  KAueCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHI-, OPOMU/I-,
nonua-, kapOonat-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTHOHBl aMMOHHUS W HMOHBI U3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpax HEOPraHMYECKHUX BEIICCTB;

IIPUMEHSTH OCHOBHBIE OIIEPAIIK MBICIIUTEIbHON ACSITSILHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEMATHU3AIlMI0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSA3€H — JUIS WU3YYCHHS CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIMiA, eCTECTBEHHO-HAyYHbIE METOABl TMO3HAHUS —
HaOJIO/IeHUE, W3MEpPEHUE, MOJCITUPOBAHNE, SKCIIEPUMEHT (peabHBIA U
MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KoaunuyecrBo yacos
Ne HaumeHoBanue pa3iesioB u
KoHnTpoibHbIe IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero
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Paznen 1. HepBonaann,Hble XUMHUYECCKHUEC NTIOHATUSA
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Hroro no pazneny 20
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2.4 . 11 1 1
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Hroro no paszneny 30

Paznen 3. [lepuoauveckuii 3akon u [lepuoanyeckasi cucrema xuMudeckux 3jiemeHToB . M. Menx
XumMnueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEILHBIE PEaKINU




Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

3.1 7
XUMHUYECKUX deMenToB /I, M.
MenneneeBa. CtpoeHue aToma
XUMHYECKAA CBI3b.

32 OKHUCIUTEIBHO- 8
BOCCTAHOBHUTEIHHBIC PEAKIINH

Hroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KJIACC

HaumeHnoBaHue pa3iesioB 4 TeM

KoaunuyecTBO 4acoB

Ne i/ Kontpoabubie | IIpakTuus
NMPOrpaMMsbI Bcero
padoThI padoThI
Pa3znea 1. BemecTBo M1 XUMHYECKHE PeaKIMHU
11 [loBTOpeHnue u yriay6nenre 3HaHUR 5 |
' OCHOBHBIX Pa3JIelioB Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4
' peaxiuit
13 DIIEKTPONIUTUYECKAs TUCCOLIUALINS. g 1 1
' XUMHUYECKUE PEAKIUU B PACTBOPaAX
Nroro no pazaeny 17
Pa3pen 2. HemeTa/JIBI M MX CO€IUHEHUS
21 OO01as XxapakTepuCcTUKa XUMHUYECKUX 4 !
' aneMeHToB VIIA-rpynmel. ["anorensl
OO01mmas xapakTepucTUKa XUMHYECKHIX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XUMHUIECKHIX
2.3 anemMeHToB VA-rpynmsl. A30T, pocdop u ux 7 1
COEIMHEHUS
OO61as XxapakTepuCcTUKa XUMHUYECKHX
2.4 anemeHToB I[VA-rpynmnsl. Yriaepoa u 8 1 2
KPEMHHUN U UX COETUHEHUS
Uroro no pazaeny 25




Pa3gen 3. MeTalIbI M UX COCIUHEHUSA

3.1 OO01ue cBoiicTBa METAIJIOB 4

3.2 Baxueiime MeTamibl U UX COEAUHEHUS 16
Uroro no pazneny 20
Paznen 4. Xumus 1 oKpyKawmas cpeaa

4.1 BemectBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3
Hroro no pazneny 3
PesepBHOoe Bpems 3
OBIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68













ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBLHON MIPOI'PAMMBI

8 KVIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUs

1

ITo Teme: «HepBOHaan'II)HI)IG XUMHNYCCKHUEC ITIOHATHUA»

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHSTHH: arom,
MOJIEKYyJla, XHUMHMYECKHH 3JEMEHT, IPOCTOe BEIIECTBO, CI0XKHOE
BEIIECTBO, CMeChb (OJHOPOJHAs U HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCUTENIbHAsl AaTOMHAas W MOJIEKYJIIpHas Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XHUMHUYECKOTO
JJIEMEHTa B COEJUHEHUH, MOJSPHBIH 00BEM, XMMHUYECKas peakius,
KJaccu(UKamusl — peakiuid:  peaknuu  COSAMHEHHs,  pPeaKkuuu
pa3JIOKEHUs, PEAaKIMU 3aMELIeHMs, peakuuu OoOMeHa, O3K30- U
SHIOTEPMUYECKUE PEAKLNU, TEIIoBOW 3 (EeKT peakiuu, pacTBOp,

MaccCoBas O0J BEIICCTBA (HpOHeHTHaH KOHLIeHTpaL[I/ISI) B paCTBOpPC

HIUIIOCTPpUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYCCKUX MOHATUI M

MMPUMCHSATH OTU MMOHATHSA IIPHU OIMMMCAHNHN BCIICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIB30BATh XUMUYCCKYHO CHUMBOJIMKY JIA COCTAaBJICHUA q)OpMy'J'I

BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIINN

1.4

PaCKpLIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

OMpECaACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6HHapHLIX

COCAUMHCHUAX

1.6

KJaccu(UIMPOBATh XMMHUYECKHE pEaKkuuu (M0 YUCIy U COCTaBy

Y4aCTBYIOUIMX B PEAKIMH BELIECTB, 110 TEIJIOBOMY 3P PexTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacCChI

BCIICCTB




1.8

BBIUUCIISATH MAacCOBYIO JIOJMIO XHMHYECKOTO 3JIEMEHTa Mo (opmyie

COeIMHEHMS,

1.9

BBIYHCJIATh MAaCCOBYIO NOJIIO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METObl MO3HAaHUSA — HaOII0JeHHeE,
U3MEpPEeHHE,  MOJICIMPOBaHUE,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «BakHeimme MMPEACTABUTEIN HCOPIraHNYCCKUX BEIICCTB»

2.1

pPaCKpeIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX TTOHATHH: OKCHI,

KucCJji0Ta, OCHOBaHHC, COJIb

2.2

ONpCACIIATL NPUHAMJICKHOCTb BCHICCTB K OHpGI[CJ'IéHHOMy KJI1acCy

coelMHEeHMi o popMmysiam

23

KIIACCU(UITMPOBATH HEOPTAaHUIECKHE BEIIECTBA

24

XapakTepu3oBaTh (ONHUCHIBaTh) OOLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXKIas ONUCAaHHE MpUMEpaMU

MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUI

2.5

IMPOTrHO3HUPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHX

npeBpameHI/Iﬁ B PA3JIMYHLBIX YCIIOBUAX

2.6

CIENOBaTh MpAaBWJAM T[OJb30BAHHUS XHUMHUYECKOM TOCYyIOW H
1abopaTopHBIM 000PYJOBaHHEM, a TaKXKe MpaBWiIaM oOOpalleHus c
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIMSMH TIO BBIOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYCHHUIO U COOHPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBIICHUIO
pacTBOPOB C OMNPEAECIEHHOM MAcCOBOW JIOJIEM pacTBOPEHHOTO
BEIIIECTBA, TUIAHUPOBATH U MPOBOJAUTH XUMUUYECKHUE SKCTICPUMEHTHI 110
pacCIlO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOLIBIO

MH/IUKAaTOpOB (JTakMyc, peHondTanent, METHIOPAHXK U IpyTHe)

2.7

MMPpOBOAUTD pvaéTLI 10 YPAaBHCHHUIO XUMHUYECKOH pCaknuun

ITo Teme: «llepuogmueckuit 3akoH u Ilepuoguueckas cucrema
xumuyeckux saemeHtoB JI. M. MengeneeBa. CTpoeHue aTtomoB.

Xumudeckas cBa3b. OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pCaKkum»

3.1

pPacKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSTHIH: AApO aromMma,
AIIEKTPOHHBIN CJIOM aToMma, aTOMHas oOpOuTanb, paguyc aroma,

XUMHYCCKAadA CBA3b, INOJKIpHAd W HCIOJIKIpHAd KOBAJICHTHAA CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KaTHUOH, AaHHOH,

CTCIICHb OKHCJICHHUA

3.2 KJIACCU(PUIIMPOBATH XUMUYECKHE SJIEMEHTHI
ONMCHIBATh U XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuommueckoit
CHUCTEMBl XMMUYECKHX DJEMEHTOB: pa3nuyaTh IOHATUS «TJIaBHAS
33
noarpynma (Arpynma)y u «mobouHas mnoarpynmna (brpymma)y,
«Majbie» U «OONbIINE» TTEPHOIBI
packpsiBaTh cMmbica [lepuonnueckoro 3akona .M. Menpaeneesa:
14 JEMOHCTPHUPOBATH MIOHUMaHKE MEPHOJNUECKON 3aBUCUMOCTH CBOICTB
' XUMHYECKHX JJIEMEHTOB OT UX TmonoxeHuss B [lepuoanmdeckoit
CUCTEME
COOTHOCUTh  O0O3HAuU€HHUs, KOTOphIE HMMEIOTCS B  TabmuIe
«Ileppuoguueckass  cucremMa  XUMH4YeCKMX  anemeHtoB  J.M.
3.5 MeHnpneneeBa» ¢ YHUCIOBBIMM XapaKTEPUCTUKAMM CTPOCHHUS AaTOMOB
XMMHYECKUX DJIIEMEHTOB (COCTaB M 3apsia sapa, ooOliee Yucio
AIIEKTPOHOB U PACIIPENIEICHHUE UX 10 3JIEKTPOHHBIM CIIOSM)
16 ONpeNeNATh  CTENEeHb  OKHCJICHHS  DIIEMEHTOB B  OWHApHBIX
' COEIMHEHUSX
37 ONpeNieNIATh BHJ XUMHMYECKOW CBs3M (KOBaJEHTHas M MOHHas) B
' HEOPTraHMYECKUX COSTMHEHHSIX
9 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepseMOoro .
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHUA
pe3yJbTarta

1

1.1

ITo Teme: «BemiecTBo U XUMHUYECKast pcaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX IIOHATHI: pacTBOp,
AIIEKTPOJIUTHI, HEIJEKTPOJIMUTHI, AJIEKTPOJIUTHYECKAs] IUCCOLUAIIMS,
peaKknuu MOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOEe PaBHOBECHE,
oOpaTumble u HeoOpaTUMBbIe peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTENBHbIE peaxuuu, OKHCJIUTEND,
BOCCTAHOBUTEINIb, OKHCICHME U BOCCTAHOBJECHHE, aJIOTPOIUS,
aMpOTEepHOCTh,  XHMHUYECKass  CBsA3b  (KOBAJIEGHTHAs, HWOHHAf,

MeTaJlJIM4ecKasi), KpUCTaJUIMYecKas peméTka, CIUIaBbl, CKOPOCTh




XMMHYECKON pEaKIuu

1.2

HUITIOCTPUPOBATH B3aUMOCBA3bL OCHOBHBIX XHMMHUYCCKHUX MOHATHI U

MPUMCHATH 3THU MMOHATHA IIPU OITMCAHUU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHHUS HJIEKTPOJIUTHUECKOW JUCCOLMALUN KHCIIOT,
LIeJI0YEH M COJIEM, IOJIHBIE M COKpAIEHHBIE YPaBHEHUs DPEaKLUU

WOHHOI'0 OOMeHa

1.4

PacCKpeIBaTh CYIMHOCTH OKHCIWTCIBbHO-BOCCTAHOBUTCIBHBIX pCaKLII/Iﬁ

MOCpCACTBOM COCTABJICHHUA 3JICKTPOHHOT' O OamaHca 3TUX pCaKLII/Iﬁ

1.5

IIPOBOJIUTB PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKLIUU

IIo Temam: «HemeTamnel M uxX coeguHeHUs» U «MeTalnbl U HUX

COCAUHCHU A

2.1

2.2

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CrIEU(PUYECKIEe XUMUIECKHE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BEUIECTB, MOATBEP)KAAs OIMCAHUE
IIpUMEPAMH MOJIEKYJISIPHBIX ¥ MOHHBIX YPAaBHEHHI COOTBETCTBYIOLIUX

XHUMHYCCKHX peaKI_II/Iﬁ

COCTABJIAITb YPABHCHUA peaKHHﬁ, MOATBCPKAAOINX CYIICCTBOBAHHEC

TCHETHYCCKOM CBI3H MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHU,
BO3MOXHOCTU MNPOTCKAaHUA XUMHYCCKUX HpeBpaH_ICHI/Iﬁ B Pas3IMYHBbIX

YCIIOBHSIX

24

CIEN0oBaTh MpaBWJaM MOJb30BAaHUS XUMHUYECKOM TOCYyAOM H
1abopaToOpHBIM 000PYJOBaHMEM, a TaKXKe MpaBWiIaM OOpalleHus c
BEIIECTBAMH B COOTBETCTBMM C HWHCTPYKIUSMH IO BBINOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO IMOJYYCHHUIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHaKa U YTIEKUCIIOro ra3a)

2.5

IOPOBOJUTh pEaKklMM, MOATBEP)KIAIOIINE KayeCTBEHHBI COCTaB
Pa3IMYHBIX BEMIECTB: pPACMO3HABATh ONBITHBIM MyTEM XIJIOPHUJI-,
Opomuna, wonua, kapbonar, ¢ocdar, cummkar, cyiubgar,
THJIPOKCUAMOHBI, KaTHOHBI aMMOHWSI, MOHBI H3YYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB

ITo Teme: «XuUMHUA 1 OKpY>KaroIas cpeiay

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuyeckux mnoHstui: IIJIK

BCIICCTBA, KOPPO3UA MCTAJLJIIOB

3.2

INPUMCHATE OCHOBHBIC OIICpalunu MBICITUTEILHOMN JACATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHUCTEeMAaTHU3AaIINIO,
BBISIBJICHHEC TPHYUHHO-CIICJICTBEHHBIX CBSA3CH — JUIS  W3YYCHHS
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIHii, ©CTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HAOJIOJICHWE, H3MEpPEHUE, MOJCIHUpPOBaHUE,

AKCIEPUMEHT (peabHbIN 1 MBICIICHHBI )




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

8 KVIACC

Kon

HpOBCpHEMBIﬁ IJIEMEHT COACPKAaHUA

1

HepBOHaanBHBIe XUMHNUYCCKHC IMOHATHUA

1.1

1.2

[Ipenmer xumuu. Poiib XMMHM B KU3HM 4YEJIOBEKAa. XHUMHSI B CHUCTEME HayK.
Tena u BemectBa. @U3NYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE

BCIICCTB

ITonsiTe 0 METOIAX MO3HAHUS B XUMHMHU. UHCTHIE BENIECTBA U CMECH. Crioco05b1

pas3aeneHus cMecen

1.3

1.4

ATOMBI H MOJICKYJIBL. Xumuueckue dneMeHTbl. CHMBOJBI  XHUMHYECKHX

OJICMCHTOB. HpOCTHC H CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.TISIpHoe Y4ucHUe

XumMuueckast Q)opMyna. BajleHTHOCThP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeIbHAas aTOMHas macca.
OTHOCHUTENbHAS MOJICKYJIApHasda Macca. MaccoBas 10JIs1 XMMHYECKOTr 0 3JIeMEHTa

B COCAMHCHHNHA

1.5

1.6

1.7

KomnuectBo BemiectBa. Moabs. MoisipHast Macca. B3aumocBsI3p Koln4ecTsa,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHHIl BemiecTBa. Pacu€rel mo Qopmynam

XHUMHUYECKUX COCIUHCHUM

dusznueckue U XUMUYECKUE SBICHUA. XUMUYECKas peakuus U e€ IPU3HAKHU.
3aKOH COXpaHEHUs Macchl BelecTB. XUMuueckue ypaBHeHus. Kiaccupukanus

XUMHUYECKUX peakluii (COeTUHEHHUS, Pa3I0KEeHHS, 3aMEIICHHs, 0OMEHa)

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCYI0H, C TPaBUIaMHU
paboTel B JabopaTopun W TpuéMamMu oOpamieHus C  J1abOpaTOPHBIM
000pyJIOBaHUEM, HU3yY€HHE W ONHUCAHHWE (HU3UUECKUX CBOWCTB 00pa3loB
HEOPraHWYECKUX BEHIECTB, HaOmoJeHne (u3nyecknx (IUIaBIeHHE BOCKa,
TasiHHE JIbJIa, pACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHIEH AU BOJIbI) U

XUMHUYECKUX  (TOpeHHe  CBeYM, [MPOKAJMBAaHUE  MEJHOW  MPOBOJIOKH,
B3aUMOJICIICTBHE MeNa ¢ KHUCIOTOM) SBJIECHUH, HAOMIOIEHHE M ONHCAHUE
NPU3HAKOB TPOTEKAHWS XMMHUYECKHX peakuuil (pa3iokeHue caxapa,
B3aUMOJICHICTBHE CEpHOW KHUCIOTHI C XJOpPUIOM Oapusi, pa3ioKeHue
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOIEHCTBHE Kelle3a C paCTBOPOM

conu menu(1l), m3yuenue cnocoOOB pazeneHus cMecei (C TOMOIIbI0 MarHuTa,




¢unpTpOBaHMEe, BHINApUBAHHUE, TUCTUIULALUSA, XpoMaTorpadwus), MpOBEICHHE
OUYHCTKH [TOBAPEHHOM COJN, HAOJIIOACHNE U ONIMCAHKUE PE3YIbTaTOB IIPOBEAECHUS
OIbITA, MIUIIOCTPUPYIOLIErO 3aKOH COXPAHEHUS MAacChl, CO3JAaHHME MOJeeH

MOJIEKYJI (IIIapOCTEP>KHEBBHIX )

Baxwueimme MMPEACTAaBUTCIIN HCOPraHUYCCKNUX BCIICCTB

2.1

2.2
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Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3jeMEHT M OpocToe
BemecTBo. HaxokneHwe kuciopona B MpUpojae, PU3NISCKUE U XUMUYCCKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciopona. CrocoOsl
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUH U MPOMBIIUICHHOCTH. Kpyrosopor

Kucaopoja B npupoje. O30H — aJuIoTponHast MOAU(PHUKAIUS KUCIOPOaa

TemnnoBoii 3¢ (heKT XUMIUUECKON peakiny, TEPMOXUMUYECKUE YPaBHEHHUS, SK30-

Y DHJAOTEPMUYECKUE peakluu. TOIINBO: Yyroib U METaH. 3arpsi3HEHUE BO3/1yXa,
yCHUIIEHUE MapHUKOBOTO 3(pdexTa, pazpylieHre 030HOBOTO CIIOS

Bopopoa — snemeHT M mpocToe BemecTBo. HaxoxaeHue BOIOpOAa B MPUPO]
dusznyeckue W XMMHUYECKHE CBOICTBa, MPUMEHEHHE, CIOCOOBI MOJyYEHHUSI.

Kucaote! u conu
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MonsipHblii 006EM Ta30B. Pacy€Thl Mo XUMHYECKUM YpaBHEHHSIM

2.5

2.6

®dusnyeckue CcBOWCTBA BOAbl. Boga kak pactBopuTenb. PacTBOpBI.

HacepllieHHBIE 1 HEHACHIIIEHHBIE pacCTBOPHI. PaCTBopI/IMOCTB B€IICCTB B BOJC.

MaccoBasg nmons Bemectsa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Poiab pacTBOpoB B mpHpojie U B KHU3HHM 4deroBeka. KpyroBopoT
BOABI B Mpupoje. 3arps3HeHHe NpuUpoIHbIX BojA. OxpaHa U OYMCTKA
HIPUPOIHBIX BOJ

Knaccudpukamuss Heopranmueckux coenuHeHuil. Oxcuapl. Knaccugukarnus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTepHbIe) U
HeconeoOpasytone. Homenknarypa oxcuaoB. Puszndeckue W XHMHYECKHE

CBOMCTBA OKCHJIOB. [lomyueHne okcuioB

2.7

OcHoBanus. Knaccudukanust ocHoBaHWM: WIENOYM U HEPacTBOPUMbIE
ocHoBaHus. HoMeHknaTypa ocHoBaHMi. PU3NYECKUE U XMMUUECKHUE CBOICTBA

ocHoBaHuil. [lonmyueHne ocHOBaHUIA

2.8

2.9

Kucnotel. Knaccudukarus kucnor. Homenkmnarypa kucior. Ousznyeckue u
XUMHUYECKUE CBOMCTBA KHCIOT. Psana aktuBHocTH MetaiuioB H.H. bekerosa.

HOJ'IyLICHI/Ie KHUCJIOT

Comu. HomeHnknatypa coneil. dusnueckue M XMMHYECKHE CBOMCTBa COJIEH.

[Tonydenue coneit

1c,



2.10

I'enetnueckas cBA3b MCIKAY KiIaCCaMH HCOPraHUYCCKUX COGIII/IHeHI/Iﬁ

2.11

3.1

XUMHUYECKUI  DKCIEPUMEHT: KAadeCTBEHHOE OIPENEICHHE  COAEp KAHUS
KHCJIOpOZia B BO3/AyXe, MOJIyuyeHHe, cOOMpaHue, pPaclo3HABAHUE U M3Y4YECHUE
CBOWCTB KHCIIOpOJIa, HAOIIOACHNE B3aUMOACHUCTBHS BEIIECTB C KUCIOPOJIOM U

YCJIOBHSI BOBHUKHOBEHUS U IIPEKpaIlleHHs ropeHus (1moxkapa), 03HaKOMJICHHE C

oOpa3liaMu OKCHJIOB U ONKMCAHWE WX CBOWCTB, IMOJIy4eHUE, COOUpaHHE,
pacrio3HaBaHWE M HM3Y4YEHHE CBOICTB BojJopoja (TOpeHHe), B3aMMOJEHCTBHE
Boziopoaa ¢ okcusioM meau(1l) (Bo3MoKHO UCTIOIb30BAaHUE BUIEOMATEPHUAIIOB),
HaOJroleHne 00pa3lioB BEIECTB KOJUYECTBOM | MOJb, HCCIIEIOBaHUE
OCOOEHHOCTEHl pacTBOPEHHUsI BELIECTB C PA3JIMYHOW PacCTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C OMNpPENEIEHHONM MaccOBOM aosell pacTBOPEHHOIO
BELIECTBA, B3aMMOJIEWCTBHE BOJbl C MeTalsIaMU (HAaTpUEM M KaJbIHEM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpPHAIIOB), OIPEJEIEHUE pPAaCTBOPOB
KUCJIOT W IIEJOYEeH C IOMOIIBI0 HHJIMKATOPOB, HCCIIEJOBaHHE O0pa3loB
HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJIacCOB, HAOIIOJEHUE W3MEHEHUS
OKpPAacKM WHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3aumojeiictBus okcuaa menu(Il) ¢ pactBopoM cepHOM KHCIOTHI, KHCIOT €
MeETaJUIaMH, peaKklMii HEUTpaIu3alnH, OJIy4eHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO MeETaula JApYTMM M3 pacTBopa COJIM, pELICHHE
AKCIEPUMEHTAIbHBIX 3a/ad Mo TeMe «BaHelmue Kiacchl HEOpPraHMYECKHUX

COEIMHEHUN

[Tepuoanueckuii 3akoH u [lepuonnyeckas cucreMa XMMHYECKUX SJIEMEHTOB
.. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKasi CBA3b. OKUCITUTEIHHO-

BOCCTAHOBHTCJIbHBIC PCAKIIUU

[lepBble MNOMBITKM KIacCU(UKALUMK XUMHYECKHX d3JeMeHToB. I[lonsTne o
rpyImax CXOIHBIX 3JEMEHTOB (IIETOYHBIE M IIETOYHO3EMEIbHBIE METaJLIH,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT amMmdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

3.2

3.3

Ilepunonnueckuii 3akoH. llepruoauyeckas cucreMa XuMHYECKUX 1eMeHToB J[ 1.
Menneneesa. Koportkonepunonnas 51 JUTMHHOTIEpUOAHAS (hopMbI
Ilepuoauueckoir cucrteMbl XxuMuueckux odnemeHtoB J[.M. Menneneesa.
Ilepuoapl u rpynmnbl. PUHYECKHI CMBICT TOPSAKOBOIO HOMEpa, HOMEPOB

nepruoaa 1 rpymuriibl 3JICMCHTA

CTpOCHI/Ie atroMoB. CocTaB aTOMHBIX AACP. H30TO0MmEL. 3J'ICKTpOHBI. CTpOGHI/Ie

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XMMHYECKHX DJIEMEHTOB




IIepuonnueckoii cucrems! .M. MenaeneeBa. XapakTepucTuka XUMUYECKOIO

3JIEMEHTa Mo ero nosioxkenuto B [lepuonnueckoit cucreme JI.1. Menneneera

3.4

3aKOHOMEPHOCTH H3MEHEHHUSI pajuyca aTOMOB XUMHUYECKHUX DIJIEMEHTOB,
METaJUIMYECKMX M HEMETaJUIMYEeCKMX CBONCTB IO TpYINNaM M TEPHOJIaM.
3nauenue Ilepuoanueckoro 3akoHa u llepmogmdeckoi CUCTEMbI XUMHYECKHX
AJIEMEHTOB U pa3BUTUs Hayku W npaktuku. .M. MengaeneeB — ydé€HbIl U

I'paXKaaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (mojisipHass M HEMOJSpHAas) CBA3b.

3JI€KTpOOTpI/II_[aT€JIBHOCTB XUMHUYECKHUX 3JIEMEHTOB. FIoHHAs CBSI3b

3.6

3.7

Crenenp okuciieHHsA. OKHCIUTEIFHOBOCCTAHOBUTCIBHBIC peaKkuunu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJIEHUS. OKUCIIMTEIIA U BOCCTAHOBUTEIH
XUMHYECKUM OKCIICPUMCHT: H3Y4YCHUC 06pa3u0B BCIICCTB MCTALJIOB H

HEMCTAJJIOB, B3&I/IMOI[CI>1CTBI/IC HAPOKCHAAa HOHUHKAa C pacTBOpaMU KHUCIOT H

LIeJI0YEH, MPOBEACHUE OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCJIIBHBIX peaKI_lI/Iﬁ (ropeHHe, PCaKIUU pa3JI0KCHUA, COCI[I/IHCHI/IH)

9 KIIACC

Kon

IIpoBepsieMbIi 3J1€MEHT COACPKAHUS

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

IIepnonnueckuii 3akoH. [lepuoanyeckas cucreMa XuMHAYECKHUX ieMeHToB J[. M.
MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B W3MEHEHUHU CBOMCTB
XUMHUYECKAX DJEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kajuus, KalblUsi H HX
COECIUHEHNIM B COOTBETCTBMM C IOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckon

CUCTCMC U CTPOCHUCM HUX aTOMOB

1.2

CrpoeHune BelecTBa: BHJIbl XMMHMUYECKON CBS3U. THUIBI KpUCTANIMYECKUX
pEeETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU
U BHJIa XUMHUUYECKOH cBs3u. Kitaccudukanys 1 HOMEHKIIaTypa HEOPraHUUECKUX
BEIIECTB (MEXIyHapoaHas M TpUBHAlbHas). XMMHUYECKUE CBOMCTBA BEILIECTB,
OTHOCAIIMXCS K  PA3JIMYHBIM  KJacCaM HEOPraHMYECKUX  COCIUHEHUH,

ICHETUYCCKAA CBA3b HCOPraHNYCCKHX BCIICCTB

1.3

Krnaccudukanus XuMuyecKkux peakiuui no pa3inyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YYacTBYIOUIMX B PpEAKIUH BEIIECTB, MO TEIUIOBOMY 3¢ dekTy, o

H3MEHEHHIO CTCICHEH OKHCICHUS XHUMHYSCKHX 9JIEMCHTOB, IIO O6paTI/IMOCTI/I,




[0 Y4YacTHIO KaTaiau3aropa). OK30- U 3HJIOTEPMHUYECKHE  peakluHy,

TePMOXUMHUYECKHEe ypaBHEHUs. [IoHATHE O CKOPOCTH XUMHUUECKON peaKINu

1.4

Ilonstue 00 O6paTI/IMBIX u HeO6paTI/IMHX XUMHUYCCKUX PCaAKIUAX. IlonsaTue (¢
TOMOTCHHBIX U TCTCPOTCHHBIX PCAKIIUAX. IloHsTHE O XUMHUYECKOM PaBHOBCCHUMU.
cI)ElKTOpr, BJIMAIOIIME Ha CKOPOCTH XHUMHYCSCKOHN p€akuuu MW IIOJTOXKCHUEC

XUMHNYCCKOT'O PaBHOBCCHUA

1.5

1.6

1.7

OKHCIINTEIbHO-BOCCTAHOBHUTCILHBIC pcaKkuuu, BHGKTI)OHHBII\/'I OaaHc
OKHUCIIMTEIIbHO-BOCCTAHOBHUTEIIFHOM PCaKInU. Cocrasiienne ypaBHeHI/Iﬁ
OKHCJIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKquI C HCIHOJB30BaHHCM MCETOJa

QJICKTPOHHOT'O OanaHca

Teopust AMEKTPOIUTUUECKON IHUCCOUUALUU. DIEKTPOJIUTHI U HEINEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3M AUCCOLMAIIMH BEIIECTB C PA3IMYHBIMU BUAAMHU
xuMuueckoit csa3u. CteneHs quccounannu. CUbHbIE U cIa0ble 3JIEeKTPOIHUTHI.
Peakiun monHoro obmeHa. YcinoBusi MPOTEKaHHUS pPeaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHMs peakuui. CBoHCcTBa KHCIIOT,
OCHOBAaHWUH W COJEH B CBETC TPEJACTABICHUNH OO0 3JICKTPOIHTUYCCKON

AUCCoralu. KauecTBeHHEIE pPCaKIu Ha HOHBI. ITonstue o TUAPOJINU3C coyen

XuMH4ecKni OKCIICPUMCHT. O3HAKOMJICHUC C MOACIIIMU KPUCTAJUIMYCCKUX
PEETOK HEOPTraHMYECKMX BEIIECTB — META/UIOB UM HeMeTauioB (Tpadura u

anmMasa), CIOXKHBIX BEHIECTB (XJIOpHUIA HATPHs); MCCIICIOBAHHE 3aBUCUMOCTH
CKOPOCTH XHUMHUYECKOW pEaKIMA OT BO3ACUCTBUS Pa3IMUYHBIX (PAKTOPOB;
WCCIIC/IOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Mpoliecca
JMCCOIMAIIMM  KUCIIOT, IIeJo4Yeld W cojiell (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAJIOB); TIPOBEJCHUE ONBITOB, WLIIOCTPUPYIOMUX TPU3HAKH
MIPOTEKaHUs PeaKIfii HOHHOTO oOMeHa (0O0pa3oBaHuE OCajKa, BBIICICHUE Ta3a,

o0Opa3oBaHME BOJIbl); OIBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIUM (TOpPEHHE, peaKLUu pa3oKEHUs, COEIUHEHUs);
pacro3HaBaHHE HEOPTAHMUYECKUX BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX PeaKIIni

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJILHBIX 3a1a4

HemeTtamis! 1 UX COeIUHEHUS

2.1

OOmiast  xapakrepucTuka rajmoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble CTeneHn okucienus. CTpoeHue u pusndecKkre CBONCTBA MPOCTHIX
BEUIECTB — TaJlOT€HOB. XHUMHUYECKHE CBOMCTBA Ha IpUMEpEe XJopa
(B3auMoielicTBUE C MeTallylaMH, HEMETaJUlaMHM, Ilejaoyamu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJTyUeHue, IpuMeHeHue. JlelictBue




XJIOpa U XJIOPOBOJOpPOJAa HAa OpPraHM3M uesloBeKa. Baxxueiiime XJIOopuisl U U

HaxOXXJICHHE B TIPUPOJIE

2.2

OO6mrast xapakrepuctuka djemMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okucaeHus. CTpoeHne u GU3NIECKrue CBOMCTBA

MPOCTBIX BEUIECTB — KHUCIOPOAA M Cepbl. AJUIOTPONHBIE MOAU(PHUKAIUN
KHCIIOpoJia U cepbl. XUMHUYECKUE cBOMCTBa cepbl. CepoBOAOPOJ, CTPOEHHE,

¢busznyeckue U XUMUYeckue cBoicTBa. OKCHUIBI cepbl KaK MpeICTaBUTENN
KHCIIOTHBIX OKCcHJIOB. CepHasi KUCIIOTa, (hPU3MUECKHE M XMUMHYECKHE CBOMCTBA
(o0mue Kak TMpeACTaBUTENs Kiacca KHUCIOT M crnenuduieckue). XUMHISCKUe
peakuuu, JeKallie B OCHOBE MPOMBIIUIEHHOTO CHOCc00a MOJyYeHUs CEpHOU
kucnotel. [Ipumenenue. Conu cepHOW KHCIIOTHI, KaUECTBEHHAs peakIMs Ha

cynbdar-uon. HaxoxaeHue cepbl U €€ COCIMHEHUNM B MPHUPOAEC. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCNWHEHUSIMU cepbl (KUCIOTHBIE TOXK[IH,

3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHUS
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OOmrast xapaktepucThKa 5yeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIE CTENIEHN OKHUCIICHUS. A30T, paclpoCTpaHEHHUE B IIPUPOJIE,
¢bu3nveckne 1 XMMUIEeCKHe cBoiicTBa. KpyroBopot azora B mpupoae. AMMHAK,

ero (u3n4yeckue M XMMHUYECKHE CBOICTBa, mosyuyeHue M npumeHeHue. Conu
aMMOHHUA, UX (QU3NYECKUEe M XMMHUYECKHE CBOWCTBA, IMpPUMEHEHHE.
KayecTBeHHast peakuuss Ha MOHBl aMMOHHUS. A30THas KHUCIIOTa, €€ IOJIyuyeHHE
¢u3nvecKne W XMMHYECKHE CBOMCTBa (0OIIMEe Kak MPEACTaBUTENS Kiacca
KUCIOT U crenuduueckue). VMcnoab3oBaHne HUTPATOB M COJIEH aMMOHHS B

KayecTBE MHHEPAJIbHBIX YJ0OpeHHH. XUMHUECKOe 3arpsi3HEHUE OKpY’Karolei
Cpeabl COeIMHEHUSAMH a30Ta (KUCIOTHBIE T0KIH, 3arpsi3HEHHE BO3/1yXa, ITOUYBbI

1 BOJIOEMOB)
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docdop, ammorponHbie Moaubukanuu (Gocdopa, Gu3NUECKHE U XUMHUYESCKUE
ceoiictBa. Oxcua dochopa(V) u docdopnas kucnora, Qusnyeckue u
XUMHUYECKHUE CBOHMCTBa, monydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

Obmas xapakrtepuctuka 3yeMeHToB I[VA-rpynmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHblE CTENEHU OKUCIEHHUS. YTJIepoJ, aIOTPOIHbIE
MoauduKanyuy, pacupocTpaHEeHHWE B IpUpoAe, (GU3HMUECKHE W XHUMHUYECKHe
cBoiicTBa. Ancopbuus. KpyroBopor yriepona B mpupone. Okcuabl yriepoja
nux Q)HSI/II‘IGCKI/Ie U XUMHYECKHUE CBOI\/'ICTBa, JleﬁCTBI/Ie Ha XHUBBIC OPraHU3MBbI,

MOJIYUYCHHC U ITPUMCHCHUC. OKOJIOTUYECKHE HpOGHCMLI, CBsA3aHHBIC C OKCHUJOM




yrnepona(IV); rumore3a rno6aabHOTO NOTEIUICHHS KIMMAaTa; MAapHUKOBBIN
addext. YrompHas kuciora W €€ conu, WX (UIMYECKHE W XUMUYECKHE
CBOWCTBa, MOJy4YeHHE W NpuMeHeHHe. KauecTBeHHas peakinus Ha KapOoHart-
noHbl. Mcnonp3oBaHue KapOOHAaTOB B OBITY, MEIUIMHE, HMPOMBIIIJIEHHOCTH U

CEJILCKOM XO351CTBE

2.6

2.7

[lepBoHavasibHble TIOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, STaH, OSTWIEH, AaleTW/IEH, 3TaHOJ, IJIHMIEpPUH, YKCyCHas
kuciora). Mx cocraB u xumudeckoe crtpoeHue. llonstue o Ouomoruyecku
BAKHBIX BEILECTBAX: XHUpax, OelKax, yrieBoJaXx — W HUX pOJIU B KHU3ZHU
yenoBeka. MarepuanbHOE€ €JUHCTBO OPraHMYeCKHMX UM HEOPraHMYeCKHX

COETUHEHUH

Kpemuuii, ero ¢usnyeckue © XUMHUYECKHE CBOWCTBA, TNOJYYCHUE U
npumenenue. CoeauHeHus: KpeMHus B mpupoze. OOume npeacraBieHus o0
okcuge kpemuusi(IV) u kpemuueBo# kucinore. CHIIMKAThI, MX HCIOJIB30BAHNE B
OBITY, MEIMIIMHE, TIPOMBIIUICHHOCTH. BaXHEeHIIINe CTPOUTETHLHBIC MAaTePUATBI:
KepaMHKa, CTEKJIO, IEMEHT, OeToH, jkene300eroH. [IpoOnembr OGe3zomacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MaTCpHUaJIOB B HOBCGILHGBHOfI KHU3HU

2.8

XUMUYECKHI SKCIIEPUMEHT: U3y4YeHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJITHOW KHUCIIOTBI; IPOBEIEHHE KAaYeCTBEHHBIX PEaKLUil Ha XJIOpHUJ-
MOHBl W HaOJIOJIEHUWE MPU3HAKOB HUX THPOTEKAHMS; OMbBITHL, OTpa)karollue
¢du3nueckre 1 XMMUYECKHE CBOWCTBA raJIONTEHOB U X COEIMHEHUN (BO3ZMOXKHO

HCIOJIb30BaHUE BUEOMATEPHUAJIOB); O3HAKOMJIEHME C 00pa3laMu XJIOPUIOB
(raloreHU10B); O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COEIUHEHUSIMU
(BO3MOKHO  HCIIOJIb30BAaHWE BHUICOMATEPUATIOB); HAOIIOJEHHWE TIpoliecca
o0yrJIMBaHUs caxapa Moj JACWCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTHI;
U3yYeHHe XMMHUYECKUX CBOWCTB pa30aBICHHON CEpHOW KHUCIOTHI, MPOBEICHHE
KaueCTBEHHOW peakuuu Ha cynbpar-uoH U HaONIoJeHHe mpu3HaKa eé
MIPOTEKAHHUs; O3HAKOMJIEHHUE ¢ (PU3NUYECKUMU CBOMCTBaMU a30Ta, (pocdopa u ux

COEIUHEHU (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), O00pa3lamMu
a30THBIX U (HOCPOPHBIX YIOOPECHHUIA; TOTydeHUE, COOMpaHUe, paCTIO3HABAHKE U

M3y4YeHHE CBOICTB aMMHaka; MpPOBEICHHME KaueCTBEHHBIX pEaKIHi Ha HOH
aMMOHMSI U (Qocdar-uOH UM U3yueHHE TNPU3HAKOB UX MPOTEKAHUS,
B3alMO/ICIICTBIE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO

UCIIOJIb30BAaHUE BUJEOMATEPHANIOB); HM3YyUEHUE MOJEIEH KPHUCTAUIMYECKUX

peméTok anmaza, rpadura, ¢QyUiIepeHa; O3HAKOMIICHHE C  IPOIEeCCOM

ancopOLMy pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPONCTBOM




NPOTHBOIa3a; MOJy4YeHUE, cOOMpaHHe, paclo3HaBaHHE M H3yYeHHE CBOMCTB
YIJIEKUCIOro ra3a; IpOBeIeHHWE KayeCTBEHHBIX peakluid Ha KapOoHaT- U
CWJIMKAT-UOHBl M M3yYEHUE IPU3HAKOB HX IPOTEKAHMs; O3HAKOMIIEHHE C
MPOAYKIMEH CUIMKATHON NPOMBIIIIEHHOCTH; PEHIeHHE 3KCIEPUMEHTANIbHbBIX

3a71a4 110 TeMe «BakHeNIe HeMeTalJIbl U UX COETMHEHUIY

MeTtamisl 1 UX COCIUHCHUA

3.1

OO01mas XxapaKTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUH UX

nojoxxkeHuss B llepumoamdeckoir cucreme XxXumuueckux osnementoB J[.U.
MenneneeBa u ctpoeHust aromMoB. CTpoeHue MeTauioB. MeTrayuinueckasi CBs3b U
METAUINYECKass KpPUCTAJIMYECKass pemérka. DJIEKTPOXUMHUYECKUM  psf

HaIpsHKEHUN METaJIOB

3.2
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du3nvecKre U XUMHYECKHAE CBOMCTBA MeTaiuToB. OOIIHe CrIocOOBI TIOTydeHUS
MeTaisioB. [ToHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposun. CruiaBsl (CTajdb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B

6I>ITy W IIPOMBIIIJICHHOCTH

[Ilesrounble MeTauIbl: MOJOXKEHHE B Ilepmonnueckoll CUCTEME XMMHYECKHX

3JICMCHTOB I[I/I MCH,Z[CJ'ICCBB.; CTPOCHHUEC HUX AaTOMOB; HAXOXIACHUC B IIPUPOAC.

duznyeckre U XMMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaus). OKcuasl u
TMIPOKCUABI HaTpusd M Kaius. [IpuMeHeHHe MIeTOYHBIX METaJIOB U X

COE€IUHEHUN

3.4

[IlenmouHo3eMeNbHBIE  METAMJIbl MarHuii W KajdblUi: TOJOXKEHHUE B
[Tepuoanueckoit cucreMe xumuueckux 3iueMeHToB .M. Menzaeneesa; crpoenue
WX aTOMOB; HaXxOXxAeHUWE B mnpupoae. Ouznueckne W XMMHUYECKHE CBOMCTBA
Marfusi U Kanbliug. BaxHeilmume coeanHEHUs Kanblus (OKCHJ, TUIAPOKCHUI,

comu). JKEcTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS

3.5

AJroMUHHI: TI0JIO)KeHHE B llepmoandeckoil cucTeMe XMMUYECKHX 3JIEMEHTOB
J.M. Menneneesa; CTpoeHHE aToMa; HaxoxkacHue B npupone. dusmyeckue u
XUMUYECKHE CBOMCTBA altOMHHUSA. AMGBOTEpHBIE CBONCTBA OKCH/IA U THIPOKCUIA

AJIFOMHMHU A

3.6

Kenezo: nonoxenue B [lepuonnueckoit cucteMe Xumuieckux sneMenton J1.1.
MenzeneeBa; CTpOEHUE aTOMa; HAaXOXIAEHUWE B mpupoge. Puznueckue u
XUMHUYECKHUEe CBoMcTBa kene3a. Okcuabl, ruapokcunbl u comu xeneza(ll) u

xene3a(lll), ux coctas, CBOMCTBA U TIOJTyYCHHE

3.7

XuMudecKkui OKCIICPUMCHT: O3HAKOMJICHUEC C 06pa3HaMI/I METAJIJIOB U CIIJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; H3yUEHHE PpE3yJIbTaTOB KOPPO3UU METaIOB




(BO3MOXKHO WCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSI OKCHJA Kalblusi W HaTpus C BOAOM (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); HMCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOpEHUs Kejle3a B KHCIOpojae (BO3MOXKHO — HCHOJIb30BaHHE
BHJIEOMATEPHAIIOB); MPU3HAKOB IMPOTEKAHUS KAUYE€CTBEHHBIX PEAKIUH Ha HOHBI
(MarHmsi, KanbIus, adroMuHus, nuHKa, sxkeneza(ll) m sxemesa(Ill), memu(Il);
HAOIIO/ICHUE W OIIMCAHKE TTPOIIECCOB OKPAIIMBAHUS TIIAMEHU MOHAMH HATPHUS,

Kamusi M Kanblug ~ (BO3MOXKHO — KCIOJNIB30BAaHME  BHUJEOMATEpPHAIIOB);
uccienoBanne aM(pOTEPHBIX CBOWCTB THUIAPOKCHIA ATIOMUHHUS M THIPOKCHIA

[IMHKA; PelIeHUE SKCIIEPUMEHTANILHBIX 3aj1a4 Mo TeMe «BakHelre MeTaisl U

nX COCIUHCHUS

XHAMHS U OKpY2Karolas cpena

4.1

4.2

HoBbie marepuansl u TexHosoruu. BemiecTtBa M Marepualibl B MOBCEIHEBHOU
YKW3HU YesloBeka. XUMUsl U 3J10poBbe. bezonacHoe nucnosib30BaHue BEIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas momoiibs mpu XUMHUYECKHX OXKOTaxX M

OTPAaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpy:xatomeit cpeasl [1/1K. Ponb XMy B pelieHuH 3KOJI0TMUYECKUX TPoOIIeM.
[TpupoaHble HCTOYHHMKM YTJIEBOAOPOAOB (Yrojb, HPUPOAHBIN ra3, HE(Tb),

MPOIYKTHI UX MEePePabOTKU, UX POJIb B OBITY U MPOMBIIIIIECHHOCTH

4.3

XUMHYECKUHN OKCIICPUMCHT: U3YUCHUC o6pa3u0B MaTCpHraioB (CTCKJ'IO, CIIJIaBBI

METaJJIOB, MTOJIMMEPHbIE MaTepUAJIbI)




IMPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUMSI OCHOBHOI OBPA3OBATEJIBHON
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsIeMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K NPeIMETHBIM Pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero odopa3osanusi Ha ocHoBe ®PI'OC

1

IIpencrasnenue:

1.1

O TI03HaBa€MOCTH SBICHUNA NPUPOAbI, NOHUMaHHE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHUYECKOW HAayKH KakK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOHIeH KyJbTypbl M HIPAKTHYECKOMN
JEeSTEeIbHOCTH YEJIOBEeKa B YCJOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHMMAHHE MECTAa XUMHHU CPCAU APYTUX €CTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOJAaX IO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUSA BCIICCTB WU UIYUCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHUEC HCIIOJb30BATh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cdepax mpodecCHOHATIbEHON ACSITENBHOCTH, CBI3aHHBIX C XUMUEH U

COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JIOCTH)KCHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XHMHIO Kak cepy cBoeit Oyaymieit mpodecCuoHanbHON AeITeTbHOCTH
U cIenaTh OCO3HAHHBIM BBIOOP XMMHHU Kak MPOQWIBHOTO TpeaMera

MIpH [IePEeX0/ie Ha YPOBEHb CPeIHEro o0IIero oopa3oBaHus

Bnagenue cucteMoM XMMHMYECKHUX 3HAHUH U YMCHUEC TMPUMCHSATH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIKOYACT:

2.1

BaXXHEHIINEe XUMHWYECKHE TIOHATHI: XHUMHUUYECKHH 9JICMCHT, aToOM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CIOXKHOE BEILIECTBO, OJHOPOIHAS 1
HEOJHOPO/IHAs CMECh, OTHOCHUTEIIbHBIE aTOMHAsi M MOJICKYJISpHAS
Macchl, KOJIMYECTBO BELIECTBA, MOJb, MOJISIpPHAs Macca, MOJSPHBIN
00bEM, OKCHJ, KHCJIOTa, OCHOBAaHME, COJIb (CpEIHssI), XUMHUYECKas
peakius, peakuu COCIUHEHHUS, PEAKIMU Ppa3JIOKEHUS, pPeaKIUu
3aMelIeHMs], peakiuy OoOMeHa, TeryIoBOM 3(dexT peakiuu, 5K30- U
HHJIOTEPMUYECKHE PEaKLUH, PAaCTBOP, MaccoBasl IO XMMHUYECKOTO

3JICMEHTA B COCAMHCHN N, MAaCCOBas A0JI U IMPOUCHTHAA KOHIUCHTpausa

BCIIICCTBA B paCTBOPE, AAPO aTOMA, BHGKTpOHHBIﬁ clioi aroMa, aTOMHas




opburanb, paadyc aTomMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XMMHYECKasl CBS3b, AIEKTPOOTPUIATEILHOCTD, MOJISPHAs U HENOJIApHAs
KOBQJIGHTHAs CBs3b, MOHHAs CBs3b, METAJUIMYECKas  CBSA3b,
KpHUCTaJUIMYECKast peméTka (aTOMHas, WOHHAs, MeTaJUTNYecKas,
MOJICKYJISIpHAs), MOH, KaTHOH, aHUOH, SJIEKTPOJIUT M HEIJIEKTPOJIHT,
ANIEKTPOJMTUYCCKAsT TUCCOLMAINS, PpEaKIUHd HOHHOrOo OOMeHa,
OKHCITUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLIWH,  OKUCIUTEIb |
BOCCTaHOBHTENb, OKHCICHHE M  BOCCTAHOBJCHHUE, 3JEKTPOJIU3,
XMUMUYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTHMBbIE pEaKIH,
CKOPOCTh XHMMHUYECKOW peakuuu, karamuzarop, I[IJIK, xopposus

MCETAJIOB, CITIJIaBbI

2.2

OCHOBOITOJIATalOIIME 3aKOHbl XHWMHH: 3aKOH COXPaHEHHsS MaccChl,
nepuoandyeckud 3akoH J[.M. MeHneneeBa, 3aKOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJPO
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3.1

3.2

TEOPUM  XHMHH: aTOMHO-MOJIEKYJISIpHAss ~ TeOopus, TEOpUs

SHGKTpOHHTquCKOﬁ Aucconrannmn
Bnanenue ocHoBaMu XUMHUYECKOM I'PaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MMPABUIIBHO MCIIOIH30BaTh H3YUCHHBIC BEIIECTBA U MaTCPUAITBI
(B TOM 4HCIE MHHEpaJbHbIC YIOOpPEHHS, METAUIbl U CIUIABBI,
MPOAYKTHl TIepepabOTKH TPHPOJHBIX HCTOYHUKOB YTIICBOJIOPOIOB
(yrns, mpupoAHOro Trasza, HedTH) B OBITY, CENTBCKOM XO3SHCTBE, Ha
MPOU3BOJICTBE W TIOHMMAaHWE 3HAYCHUsS JKUPOB, OCIKOB, YTIIEBOJIOB
JUISL OpraHUu3Ma YeJIOBeKa; YMEHHE IPOTHO3UPOBATh BIIMSHUE BEIICCTB
U XUMUYECKUX TPOIECCOB HAa OpPraHW3M YeJIOBEKa M OKPYKAIOIIYIO
HOPUPOAHYIO Cpery

YMEHHE WHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSMHU JIPYTHX

Y4EOHBIX MPEIMETOB

3.3

HaJIMYUe OmbITa padOThl C Pa3IUYHBIMU HCTOUYHUKAMHU HHGOpMaIUU
[0 XMMMH (Hay4dHass U HAy4YHO-IIOIYJIIpHAs JIMTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHUBHO OLICHUBATH I/IH(i)OpMaHI/IIO O BfHIIECTBAX, HX
MMPEBPALICHUAX u IMPAKTHUICCKOM NPpUMCHCHUHA 151 YMCHUC

MCIIOJIb30BaTh €€ JUIsl pelieHns yueOHO-103HaBaTeNIbHbIX 3a1a4

BJ'I&)IGHI/IG OCHOBAMH TIOHSTHMHOI'O arrmapara U CHMBOJHMYCCKOTO

A3bIKa XUMHHU JUJIsL COCTaBJICHUS (DOpMyJ HEOPraHMYECKHUX BEIIECTB,




YPaBHEHUN  XMMMYECKUMX  PEakLMH; OCHOBAMU  XMMHYECKOU

HomeHkIaTypbl (IUPAC u TpuBHaibHOi)

VYMeHne OOBSICHATHL CBA3b IMOJIOKEHHUS DJIEMEHTAa B HepHO,HquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMUYECKHUX JJIEMEHTOB (COCTaB W 3apsn snpa, OOIee YHCIIO
AJIEKTPOHOB), PACIPEICICHUEM 3JJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOA0B, KIS U KAJIBIIHS
[IpeacraBnenre O  NMEPUOAMYECKOW  3aBUCHMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paauyc aroma, 3JEKTPOOTPUIATEIHHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOXKEHUS DJJICMEHTOB B
[lepuonnueckoid cucremMe (B MajblX TNEpPHOJAX H  TJABHBIX
MOJATPYNIax) U 3JIEKTPOHHOTO CTPOSHUS aToMa

7 YMeHue kiaccuuImpoBaTh:

7.1 XHMHYCCKHE DJICMEHTHI

7.2 HEOpPraHUYECKUE BEIIECTBA

7.3 XUMUYECKUE PEAKIIUU

8 YMeHue onpenensiTh:

S 1 BaJICHTHOCTh M CTEIMEHb OKHCJEHUS XMUMHYECKUX DJIEMEHTOB, 3apsil

' HOHa

¢n BUJ XMMHYECKOH CBS3M W THUN KPUCTAJUIMUECKOH CTPYKTYphl B

. COCTMHCHUSIX

8.3 XapakTep Cpebl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHUA)

8.4 OKHCJINTENIh U BOCCTAHOBUTEIIH

9 YMeHne xapakTepu3oBaTh GU3NYECKUE U XUMHUUECKHE CBOICTBA:
MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJI, TIpaduT, anamas,

9.1 KpeMHUil, a30T, ¢ocdop, cepa, XJIOp, HATPUM, Kaauil, MarHui,
KaJIbLIMI, aJJFOMUHHM, KEJIe30)
CIIOXKHBIX BEIIECTB, B TOM UHCJIE€ HMX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJOPOBOJIOPOJ, CEPOBOJOPOA, OKCHUIBI M THIPOKCHJIBI

97 metaioB [-IIA rpynn, amromunus, meau (II), nmuka, xenesa (II u

. III), oxcuast yraepona (I u IV), kpemuus (IV), azota u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30oTucTasi, a30THasi,
dbocdopHasi, yroapHas, KpeMHHUEBAsI KUCIIOTa U UX COJIN)

9.3 IIPOTHO3MPOBaTh M  XapaKTepU30BaTb CBOICTBAa  BELIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHH:A, NMPUMCHCHUC BCHICCTB B
3aBHCUMOCTH OT UX CBOﬁCTB, BO3MOJXHOCTB ITPOTCKaHUA XUMHUYECKHUX

HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHMEe COCTaBISATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHMS pEaKLUil, B

10
TOM YHUCJIE:
10.1 peaKIuii HOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIU
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (TpyI) HEOPraHMYECKUX BEIIECTB
10.4 MOJITBEPKIAIOLIUX TeHETUYECKYIO B3aUMOCBSI3b MEXK1y HUMH
11 YMeHue BBIYUCIATE (IPOBOIUTH PACUETHI):
11 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
. MacCCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COCTMHCHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00BEM ra3oB
114 M0 YpaBHEHUSM XHMHUECKUX pPEaKIUid U HAXOIAUTh KOJIUYECTBO
‘ BEIIECTBA, 00BbEM U MaCCy PEareHTOB WM MPOAYKTOB pEaKIIMU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJAMH  HAy4YHOro  TOo3HaHUs  (HaOmoIeHue,
101 U3MEepEeHHe, SKCIIEPUMEHT, MOJISTTUPOBAHKE) TIPU NU3YUCHHUU BEUIECTB U
' XUMHUYECKHX SIBJICHUW; yMeHHe Cc(hOopMyIHpoBaTh MpodiieMy U
MPEAIOKUTH MMYTU €€ PeLICHUs
122 Oe3omacHoil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKOM
' MOCYJI0H 1 J1aOOpaTOpPHBIM 000PYI0BAHUEM
npaBuIaMu 6€30MacHOTO OOPAIeHHsI C BEIIECTBAMH, HCTIOIb3YEMbIMU
B MTOBCE/IHEBHOM JKU3HU, TIPABUIIAMU TIOBEJICHUS B IETAX COEPEKEHUS
193 3I0POBbSI U OKPYKAIOIIEH NPUPOAHON Cpellbl; MOHMMAaHHE Bpeaa
' (ormacHOCTH) BO3JIEUCTBHUS HA JKUBBIE OPraHU3MBbl OINPEAEIEHHBIX
BELIECTB, CIOCOOOB YMEHBIIEHHUS U NPEJOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS
3 Hanuume npakTuuecknx HABBHIKOB IJIAHUPOBAHHS M OCYIIECTBIICHUS
CJEAYIOINUX XUMHUUECKUX IKCIIEPUMEHTOB:
131 W3YyYEHHE U ONMCaHue (PU3NIECKUX CBOICTB BEIIECTB; 03HAKOMIICHUE

C (1)I/ISI/ILICCKI/IMI/I n XHUMHUYCCKHUMHU SIBJICHUSMH, OIIBITHI,




WUTFOCTPUPYIOLIUE IPU3HAKY IPOTCKAHUS XUMUYECKUX PEAKLUN

13.2

U3y4eHHE CIIOCOOO0B pa3eeHus cMeceit

13.3

[IOJlyY€HUE KHCIOpOJa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HHE
BOJIOPOJla U HM3yUEHHUE €ro CBOMCTB; MOJydYeHUE YIJIEKHCIIOro Trasa I

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUC aMMHAKa U U3YUCHHUC €TO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MacCOBOM JoJed

paCTBOpéHHOFO BCIICCTBA

13.5

13.6

IpUMEHEHNE WH/INKaTOPOB (;makmyca, METHUJIOpaHka u
denondranenna) A ONMpeAEICHUsT XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U HIeJIouei

UCCJIC/IOBAHUE M ONUCAHWE CBOWCTB HEOPraHMYECKUX BEIECTB
pa3IMUHBIX KJIACCOB; M3yUYEHHE B3aUMOJICHCTBUS KUCIOT C MeTaJuiay
OKCHUJIAMH  METAJUIOB,  pPAaCTBOPUMBIMH M HEPACTBOPUMBIMHU
OCHOBaHUSIMHU, COJISIMH; TOJY4YeHHE HEpPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajljla JpYyrdM U3  pacTBOpa  COJIU;
uccienoBaHne aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

MUHKA

13.7

13.8

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a/ia4 110 TCMaM: «OCHOBHBIE KJIACCHI
HEOPTaHUYCCKUX COGHHHGHHﬁ)); ((3JI€KTpOJ'II/ITI/I‘leCKa$I
JUCCOLMalus «Baxneimue HeMETaIBI U HX COCAUHCHUA,

«Baxxnee MeTaiibl U UX COCIUHECHUS

XHUMHUYECKHE  OKCIEPUMEHTBI,  WUIFOCTPUPYIONIUE  NPU3HAKU
NPOTEKAHUS PEaKIii MOHHOTO OOMEHA; KauyeCTBEHHBbIC PEaKIUH Ha
NPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpPOMH/I-,

wonua-, cyiabdar-, ¢ocdar-, kapOoOHAT-,  CHIMKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBI aMMOHUS, MAarHusi, KajbllHs, aJOMHHHS,

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

14

VYmMmenue:

14.1

14.2

NPpEACTaBJIATL PE3YyJIbTAThl OSKCIICPUMCHTA B (bOpMe BBIBOJIOB,
J0Ka3aTcIbCTB, l"paCbI/IKOB n Ta6.]'II/III U BBIABJIATH OSMIIMPUYCCKUC

3aKOHOMCPHOCTHU
YCTaHaBJIMBATh CBA3U MCIKAY PCaJIbHO Ha6JIIOI[aCMBIMI/I XUMHNYCCKHUMH
SABJICHUSAMHU U ITIPOLECCAMU, ITPOUCXOAAIIMMHU B MAKpPO- U MUKPOMHUPE,

OOBSICHATH IPUYHUHBI MHOTO00Pa3Hs BEIIECTB

U,



INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUH

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1

HepBOHa‘IaJ'IBHBIe XUMHNUYCCKHC IMOHATHUA

1.1

UYucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: cMeceit

1.2

ATOMBI WH MOJICKYJIBI. Xumudueckue diieMeHTBl. CHMBOJNBI  XHMMHYECKHX

3JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIIICCTBA.

1.3

Xumuaeckast (bopMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 31eMeHTOB. CTEIleHb

OKHCJICHUSA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNnbHAsd aTOMHAs Macca.
OTHOCHUTENbHAS MOJICKYJIAApHAasa Macca. MaccoBas 10JIs1 XMMHYECKOTr 0 3JIeMEHTa

B COCAMHCHHNHA

1.5

1.6

KommuectBo BemectBa. Moisib. Monsipuas macca. MonsipHblii 00bEM Ta30B.
B3anmocBs3b KoM4YecTBa, MAacChl U YHCIa CTPYKTYPHBIX €UHHII BEIIECTBA
Ou3nyeckue U XUMUYECKUE SIBJIICHUS. XHUMHMYECKas peakuus u e€ MpHU3HaKH.
3aKOH COXpaHEHHUs! MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

[lepuonuueckuit 3akoH u llepuognyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB

.. MenneneeBa. CTpoeHnue aToOMOB

2.1

Ilepnonnuecknii 3akoH. lleproanyeckas cucreMa XuMHYECKHUX teMeHToB J[. 1.
MenneneeBa. Ilepuoasl u rpynmsl. PU3NUECKUil CMBICI NOPSAIKOBOIO HOMEpA,

HOMCPOB IICPUOJa U I'PYIIIbI 9JICMCHTA

2.2

Crpoenune aromoB. CoctaB aromHbIX saep. M3otomel. Onextponsl. CTpoeHHe
AIIEKTPOHHBIX 000JI04YeK aToOMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

Ilepnonnueckoii cucrems! .M. Menneneesa

23

3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEPUOMOB, Kanus, Kajablusd (paguyca aTOMOB, 3JIEKTPOOTPULIATENBHOCTH,
METAIMYECKUX W HEMETAUIMYEeCKUX CBOMCTB) M HX COEJUHEHHH B
COOTBETCTBUU C IIOJIOKEHHEM JJIeMEeHTOB B Ilepuoauueckoir cucreme u

CTPOCHUEM HUX aTOMOB

CrpoeHue BemiecTsa

3.1

Xumudeckasi cBsizb. KoBaneHTHas (TONsipHasT U HEMOJSpHAsl)  CBA3b.
DNIEeKTPOOTPUIIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOB.  MoHHasi  CBS3b.

Mertannnueckas cBsI3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHasi, HOHHAs, MeETaJInYecKasi),
3aBUCHUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKOW PEMIETKH U BHUAA

XUMHUYECKOH CBSI3U

Baxuelime npeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnel u ux

COCAMHECHUA. MeTtamnsl 1 uX COCAUHECHUA

4.1

4.2

Krnaccupukamuss ¥ HOMEHKIATypa HEOPraHWYECKUX COCIUHEHUH: OKCHIOB
(conmeoOpasyrommue: OCHOBHBIE, KHUCJIOTHBIE, amQoTepHBbIE) u
HecosieoOpa3yronie; OCHOBaHWH (IIEOYM W HEPACTBOPHMBIC OCHOBAHU),
KUCTIOT  (KUCIIOpOJACOAepkKAIUe ¢  OCECKUCIOPOJHBIE, OJHOOCHOBHBIC W

MHOTOOCHOBHBIE); COJICH (CPETHHUX 1 KHCIIBIX )

dusnyeckue W XHUMHYECKHE CBOMCTBa MMPOCTBIX  BCHICCTB-HECMCTAJIJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriaeposa, KpeMHHUs

4.3

4.4

dmsnyecke W XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpus, Kajluda, Marivusd W Kajdblus, aJIIOMUHHA, XKCJIC3a. 3J'ICKTpOXI/IMI/I‘-I€CKI/II71

paa HaprI)KeHI/Iﬁ MCTaJ1JI0B

dusznyeckue U XMMHUYECKHE CBOMCTBa BOJOPOIHBIX COCJIMHECHUI HEMETaJlJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKa

4.5

dusnyeckue U XMMUYECKUE CBOMCTBA OKCHIOB Hemetayios: cepbl (IV, VI),
azota(Il, IV, V), docdhopa(lll, V), yrnepoma(ll, 1V), kpemuus(IV). [lonyuenue

OKCHJOB HEMCTAJIJIIOB

4.6

4.7

4.8

4.9

Xumunyeckue cBoictBa okcuaos: MeramnoB [A—IIIA rpynn, nunka, memu(ll) 1

xenesa(ll, II). TTony4yenne okCuaOB METAIOB

XUMUYECKHUE CBOMCTBA OCHOBAaHMN M aM(OTEPHBIX TUAPOKCUIOB (Ha MpHUMeEpe
TUAPOKCHJIOB QJIIOMUHHUA, JKele3a, IuHKa). [lomydeHue OCHOBaHMA U
aM(bOTEpPHBIX TUIPOKCUIIOB

OO0mue XUMUYECKHUEe CBOICTBAa KHUCIOT: XJOPOBOJIOPOJHON, CEPOBOJOPOIHOM,

CEpHHUCTOM, CepHOM, a30THOH, (ochopHOUl, KpeMHUEBOM, yroapHOU. OcoObie

XMMHYECKUE CBOMCTBAa KOHIICHTPUPOBAHHONW CEpPHOM M a30THOM KHUCJOT.

HOJ'Iy‘-ICHI/Ie KUCJIOT

OO0ue xuMHUYecKre CBOMCTBA cpetHux cojeil. [lonyuenue coneit

4.10

HOJ’Iy‘-ICHI/Ie, CO6I/IpaHI/IC, pacno3HaBaHrue BOAOpOA4A, KHUCIOpOAA, aMMMHAKa,

YIIIEKHUCIIOTO Ta3a B JIA00PaTOPHH

4.11

[TomryueHne aMMuaka, CEpHOM M a30THOM KHCJIOT B MPOMBIIIEHHOCTH. O61mue

CHOCOOBI OJTYYECHHUSI METAILJIOB

=~



4.12

I'enetnueckas CBA3b MCKAY KiIaCCaMU HCOPraHNYCCKUX COGIII/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccudukanus XuMruuecKkux peakiuii o pa3aInyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOIIMX B pPEAKIMU BELIECTB, MO TemIoBoMy 3(pdekry, 1o

W3MEHECHUIO CTCICHEH OKHUCICHHUS XMMHISCKUX 3JIEMEHTOB

52

TenoBoit 3¢ ekt XUMHUUECKOH peaklnu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

N SOHAOTEPMHUYCCKUEC PCaKIH. TepMOXI/IMI/I‘ICCKI/Ie YPaBHCHUA

53

54

5.5

OKHCIUTETBHOBOCCTAHOBUTEIBHBIE peakiMU. OKUCIUTENN U BOCCTAHOBUTEIU.
[Ipomeccel  OKUCNIEHMST W BOCCTAaHOBJCHMS.  ODJEKTPOHHBIA  OanaHc

OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHON PEAKLIUU
Teopus 3neKTPOAUTUYECKOM Tucconnanuu. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI U
HE3JIeKTPOIUThl. CUIIbHBIE U Cl1a0ble 37eKTPOIUThl. CTeneHb JUCCOLMALuN

Peakuuu moHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_[I/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE Y COKPAIEHHBIE HOHHBIC YPABHEHUS PEAKLIUN

X¥UMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BELIECTB M XUMMUYECKMX peakuuil B jgadopaTopuu u OBITY.

HepBaﬂ nmomMoump MMpu XUMHUYICCKHUX OXKOrax U OTPaBJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYXKAIOMIeH cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3yXa M BOJOEMOB), CHOCOOBI €ro MPEJOTBpAIICHHUS
[Ipenenbnast momyctumasi konnentpainus BemectB (IIJIK). Poms xumuum B
pEIIEHUH DKOJIIOTUYECKUX TMpoOsiieM. YCWIeHHe NapHUKOBOTO sddekra,

pa3pyiieHne 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, azora, (ocdopa, yriepoaa, KpeMHHS U UX COCAMHEHHUH E
ObITYy, MeIWILUHE, MPOMBIIJIEHHOCTH M CeJIbCKOM Xo3sicTBe. [IpumeHenue
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHMIA, OpoH3a) B OBITY H
MIPOMBIIIIEHHOCTH UX coequHeHUu. [loHsaTHe 0 KOppOo3ru METalIIOB, OCHOBHBIE

CIIOCOOBI 3allIUTEI UX OT KOPPO3HUU

6.4

[TpupoaHble HMCTOUYHUKHM YTJIEBOAOPOAOB (Yyrosb, MPUPOIHBIA Ta3, HEPTh),

MPOIYKTHI BX TIepepaboTku (OCH3MH), X POJIb B OBITY U TPOMBIIIUICHHOCTH

6.5

[lepBoHavanbHBIE MOHATHS 00 OPTraHWYECKUX BEIIECTBAX KaK O COCJIMHECHHSIX
yriepojia (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TAHOJ, TTIMUEPHUH, YKCYCHast KUCIIOTA).
[TonsiTHe 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUPaX, OCJIKaX, yIiIeBOJaX — U UX

POJIK B )KU3HU YCIIOBCKA




PacuéTtnr:

7.1 o popmyramM XUMUYECKUX COCTUHEHHM
7.2 Macchl (MaccoBOM) JOJIU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM yPaBHECHUSIM
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