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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanpHOi paboueil MporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOyueHusl, BOCIUTAHUS M PaA3BUTHUA OOYYAIONIMXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU co/iepKaHusl, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 0Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JEATECIBHOCTH OOYyYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHME XWMHH CIYXUT OCHOBOM [isi (OPMHUPOBAHUS MHPOBO33PECHHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI JMYHOCTH, €€ 0011eH U (PyHKIIMOHATIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATLHOMN NESITENHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKHW XUMHUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSISL ()YHKIIMU OOBICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUCHHS U3yUaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABICHNUS O XMMHUYECKOW COCTABIIAIONICH HAYYHON KapTUHBI MHUPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAaHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPHUBJICUEHUEM 3HAHUU U3
paHee M3YYEHHBIX yueOHbIX MpenmMeroB: «Okpyskatomuit mupy, «buonorus. 57
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3yuyeHUH XUMHHM TPOUCXOAUT (PopMHUpOBaHWE 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUM —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYEHUU BELIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U Pa3BUTUU TTO3HABATEIBHBIX YMEHUH U UX MPUMEHEHUH B yUeOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYeHHE MPUOOPEIN TaKUE I, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaloIllero MHUpa, WCIOJNB3Ys 3HAHWS U OIBIT, MOJyYECHHBIE MPH H3YYCHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0BOU
NeSITeJIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
LEJeCO00pa3HOro TMOBENECHUS B OBITY M TPYNOBOM NESITEIBHOCTH B ILENAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGWIs W HAMPABICHHOCTH TATbHEHUIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero obpazoBaHusi, coctaBisier 153 uaca: B 8 kimacce — 68 wacoB (2 vaca B
Henenmo), B 9 kmacce — 68 4. m 17 4. gobaBieHo w3 vactu (GopmMupyemon
ydacTHUKaMH 0Opa30BaTeIbHBIX OTHOIICHWH Ha PelieHue pacdeTHBIX 3amad Jis
noAroToBku oOyyvatoniuxcst k ['MA.



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemiectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIECTB. XUMHUYeCKUe ypaBHeHHs. Knaccuduxarus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mela C KUCIIOTOMN) SABJICHUH, HAOMIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) npu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3Yy4YEHUE CIOCOOOB pa3feeHHs] CMECEH: ¢ MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(LIIapOCTEPIKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
NOJIy4eHUs] KuUciopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpupoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbBI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusmyeckue U XUMUYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJIEHHUE C 00pa3liaMy OKCUJIOB M OTIICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxkHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMS BEIIECTB C Pa3IHYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcunia meau (II) ¢ pacTtBopoM cepHOM KUCIOTHI, KUCIOT C METalaMu, peakiui
HEUTpANIN3alUy, TOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. U. MenpgeneeBa. CtpoeHue aroMoB. XHMHMYeCKasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
DU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpakTtuku. [[. M. MeHneneeB — yuy€HbIi U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpornecchl OKMCIIEHUS K BOCCTAaHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNUS ).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEeHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, rUmoTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusuKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIII,
PaIoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYCCKHM 3apsj, BEIIECTBO, TEJO, OOBEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

ITeproanyueckuii 3akoH. Ileproanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TIOJIOKEHHEM »JJEMEHTOB B llepmomuueckon cucremMe u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHMYECKOW CBA3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIacCaM HEOPraHUYeCKHUX
COEJIMHEHUM, TeHETUYECKas CBsA3b HEOPTaHMYECKUX BEILIECTB.

Kiaccudukaiys XUMUYECKUX PEaKIUi 110 Pa3IMYHbIM IMpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTan3aropa). JK30- U SHJIOTCPMHUYECKUE PEAKIIUH, TEPMOXUMUUECKHUE
ypaBHEHHS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [loHsTe 0 XuMHUYEeCKOM paBHOBeCcUU. DaKTOPHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUMd MU TOJOKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHOW ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCHOJb30BAaHHEM  METOJIa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHS  Pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE BOJIbI), OMNbBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEHUEe, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtanibl U MX coeIMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBoaopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeNeHH okucieHuss. CTpoeHue W (pU3MYecKue CBOICTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakluus Ha Cylb(aT-uoH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmast xapakrtepucTuka 31eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHnas kuciora, Guznueckue M XMMHUYECKHE CBOWCTBA, MOJIyYEHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHE CBOWCTBA. AcOpOLHs.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
pUMEHEHUe. DKOJIOTHYeCKrue MpoOsieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIN »(ddekT. YroapHas
KHCIIOTa U €€ COolM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KMUpaX, OeNkax, yriieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMmenenue. CoequHeHus KpeMHus B pupojie. O0uiue mpeactaBieHust 00 OKCHae
kpemuus (IV) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHEHIHe cTpoHWTeNbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

W3y4eHUE 00pa3I0B HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBECHHBIX PEAKIIUI Ha XJIOPUJI-WOHBI U HAOIOJACHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJACHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-noH W U3yuEHHE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeEIbi0 (BO3MOMKHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMU pacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
MPOTEKAHHS, O3HAKOMJICHHE C MPOAYKUMEHW CHUJIMKATHON MPOMBIILICHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nojiokeHuss B llepuommueckon cucreme xumudeckux diaemeHtos /. .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocOObl TONy4YeHUs MeTayuioB. [loHATHE O KOpPpPO3WU METANIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B MPUPOE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepnoanueckout cucrteMe xumudeckux 3yemeHToB J1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEHHE aToMa, HaXoXxAeHuWe B mnpupoae. Dduznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApOoKCcH bl U comu xxenesa (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MMOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3yYECHHE PE3yJIbTAaTOB KOPPO3UHM  METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJIECOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUi HAa UOHBI: MarHus, Kb, aTIOMUHMS, ITMHKA, skere3a (II)
u xenesa (III), menu (II), HabGmromeHHMEe W omHMCcaHUE IPOIECCOB OKpAIMBAHUS
IJJaMEHH WOHAaMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCHOJb30BAHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW >KM3HM 4YeJOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiaem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONINXCS CUCTEMHBIMH JJISI OTJICIbHBIX PEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJENb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKyIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKY, AUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIbHbBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TNO3UTHUBHBIX ILIEHHOCTHBIX OpHUEHTALMN U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMe o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMSA:

MPEJCTABJICHNUS] O COLMAIBHBIX HOPMaxX M MNPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, TMO3HABATEJbHBIX 3a/1ad, BBIMOJHEHUM XUMHUYECKHX SKCIIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApUIIEH C MO3UIWHA HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAaHUSI CYIIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YEeOHBIMH TEKCTaMM, CIPaBOYHOU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHA OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypEeHHUS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTaMm TPYI0BOH JIESITEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEmHOW npoeCcCUOHATBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIECTBOBaHMUS, NOHMMAaHHUE ILIEHHOCTH 3J0pPOBOTIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M IMyTed HMX pelIeHUs MOCPEICTBOM METOJOB XUMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMHpOBaHUS MUPOBO33pEHUS 00IIIEHAYYHBIE TIOHSTHS (3aKOH, TEOPHS, IPUHITHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC YUCOHBIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPABUIILHOCTH BBICKA3bIBAEMbBIX CYKJICHUH;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJIsIpHAst  JIUTEpaTypa XHUMHUYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 OMpeneIEHHOro THIIAa, MPUOOPETEHHUE OIbITa B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANbHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIMIEH NPUPOIHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M TMHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEMIECTB, yU4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHuss, OOMEH MHEHUSIMH, «MO3TOBbIE IITYpPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJHUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3Y4aeMBIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 2h(EKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(MporeHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSI, 3aKOHA ABOTajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMHYeckux diemeHToB [[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTBHI, HECOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JIeMEHTa MO (opMmyse COeAUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, €eCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCY0H 1 JIa00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J10Jiell PacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH W MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaAKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKINM, MPEACIbHO JOMYCTUMAas KOHIICHTpaIIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

OMPENIECNIATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CICIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OalaHCa ATUX PEaKIIHA;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MaCCOBYIO JIOJIO XHUMHYECKOTOo JJieMeHTa Mo (opMysie COSAUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIMSIMH TI0 BBITIOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpPUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) bubmuoreka [{OK

' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK

' 00 okcHgax https://m.edsoo.ru/7f41837¢
2 Bognopon. ITonstue o g 1 bubmuoteka [IOK

' KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [lonsitue 06 5 ] 1 but6mmoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | 1 bubnuotexa [JOK

' HEOPraHWYECKUX COETMHEHUI https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cucrema - bubnunorexa LIOK
XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aTroma
XUMHUYECKas CBA3b.

3.2 OKuCIUTENbHO- 8 bubmorexa OK

https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

Ne

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasnea 1. BemecTBo M XuMH4yecKkmne peakiun
L1 [ToBTOpenue u yriryOiaeHue 3HaHUH 5 1 bubnnorexa [HOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAST JUCCOLINALIHS. 2 | 1 bubnnoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coelMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa HOK
) Py - P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO011ast XapaKTepPUCTHKA XUMHUECKUX
2.3 aneMeHToB VA-rpynmsl. A3oT, pochop u 7 1 Buommorexa LOK
' PymaL ’ P https://m.edsoo.ru/7f41a636
UX COeIMHEHUs
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmmorexa [TOK
) . py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paszgea 3. MeTauibl M HX COeTUHEHUA

bu6mmoreka [IOK
A i 4
3 Obupie croficTea METAILIOB https:/m.edsoo.rw/7f41a636
bubmuorexa [JOK
2 B i 1
3 aKHEUIe MeTaJUIBI U UX COEIUHCHUS 6 hitps-//m.cdsoo.ru/7f4 12636
Hroro no pazaeny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
41 BemiectBa u MmaTepuansl B )KHU3HU 3 bubnnoreka [JOK
' YeIoBeKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
Paspen 5. PewweHue pacyeTHbIX 3aga4
PeleHne pacyeTHbIX 3a4au 17
PesepBHOe BpeMsi 3 Bu6auoTeka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 85



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI

Kon
NpoBepPsieMOro
pe3yJjbTarTa

1

1.1

8 KUIIACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTO 00111er0 00pa30BaHUs

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATH)

PACKpHIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TOHITHI: aTOM, MOJIEKYIa,
XMMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIOXKHOE BELIECTBO, CMEChH
(omHOpOAHAS ¥ HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCHTEIIbHASI aTOMHAs
U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10Nl XMMHYECKOTO 3JEMEHTa B COCAMHEHHUHU, MOJSIPHBIN
00BbEM, XHMMHUYECKas peakius, KiacCu(UKamus peakuuil: peakuuu
COC/IMHEHHUS, PEAaKLUUH DPA3JIOKEHUS, PEaKUUH 3aMELICHUS, PEeaKLIUuH
oOMeHa, 7K30- W DSHAOTEPMHYECKHE pEaKIMH, TerIoBoi 3¢ ekt
peakIuy, pacTBOp, MaccoBas JIOoJsl  BemectBa  (TMPOLCHTHas
KOHLIEHTPALIUs) B paCTBOpE

HIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH U

1.2 MPUMEHSATH 3TU TOHATHUS TTPU ONMKUCAHUH BEIIECTB M MX MPEBPAIICHUI

13 HCIIOJIB30BaTh XMMHYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHUS (HOpMyIT
' BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MacChl BEILIECTB, TIOCTOSTHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HHSI, 3aKOHAa ABOTaApO

1.5 OTPENIETSATh BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COSUHEHUIX

L6 KJIacCU(PUIIUPOBaTh XUMHUYECKHE pEAKIUU (M0 YHCIy U COCTaBy
' YYaCTBYIOIINX B PEAKIMH BEIIECTB, 1O TETIOBOMY 3P (HEKTY)

L7 BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MacChl
' BCIIECTB

L8 BBIUUCIISATH MAacCOBYIO JIOJNII0 XHMHUYECKOTO 3JIeMeHTa 1o Qopmyme
' COCIMHEHMS,

1.9 BBIUHCISTH MACCOBYIO JOJIIO BEMIECTBA B PACTBOPE

110 MPUMEHATh €CTeCTBEHHOHAYYHBIC METOJBI TMO3HAHUs — HaOJI0/IeHue,

U3MEepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEalIbHbII U MBICIICHHBII )




ITo Teme: «BaxHenmme npeacTaBUTeIn HEOPraHUYECKUX BELECTBY

2.1

2.2

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSATHH: OKCHJ, KHCJIOTA,

OCHOBAHHE, COJIb

OonpeaAc/IATh NMPUHAMICIKHOCTE BEIICCTB K OHpC,I[CJ'IéHHOMy KJIacCy

COeMHEHUH 1o Gopmyam

23

KHaCCI/I(bI/IL[I/IpOBaTB HCOPTraHU4YCCKUC BCIICCTBA

24

XapaKTepu30BaTh (OMHUCHIBATEH) OOIINE XMMHUYECKHUE CBOMCTBA BEIICCTB
pasJIM4YHBIX  KJIACCOB,  MOATBEpPXKZAas  ONMCAHUE  IpPUMEpaMHU

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUNA

2.5

2.6

2.7

3.1

IIPOrHO3UPOBATH CBOMCTBaA BCIMICCTB B  3aBHCHMOCTH OoT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

clenoBaTh IpaBWJIaM  MOJIb30BAHUS  XMMHYECKOM MOCyIol U
1ab0paTOpHBEIM 00OpYIOBAaHUEM, a TakXKe NpaBWIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHSAMH IO BBIIOJHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pPacTBOPOB € ONMPEIEIEHHON MaCCOBOM 10JIEH PAaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M TPOBOJUTH  XUMHYECKHE OSKCIEPUMEHTHI 10
pacro3HaBaHUIO PpPACTBOPOB IIEJIOYEH M  KHUCIOT € IOMOUIbIO

MH/IMKATOpPOB (JIakKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JAPYTHUE)
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakuu

ITo Tteme: «llepmoamueckuit 3akoH u llepuoauueckass cucrema
xumuueckux aiemeHtoB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xumundeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC peakuum»

PacCKpbIBaTb CMBICII OCHOBHBIX XHWUMHYCCKHUX MOHSATHUH: AApO aroma,
3J'IeKTp0HHBII71 clioit aToMa, aTOMHasd Op6I/ITaJ'IL, paauyc aroma,
XUMHYECCKass CBA3b, IIOJAPHAsA MW HCIOJApHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HOHHAA CBA3b, HOH, KATUOH, aHUOH, CTCIICHb

OKHCJICHHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKHUE DJIEMCHTHI

33

OTNHUCHIBATh W XapakTepu3oBaTh TabmuuHyro dopmy I[lepuogmdeckoit

CUCTCMbl XHUMUYCCKUX OJBJICMCHTOB: pa3iIM4aTb IMOHATHUA «TJIaBHAA




3.4

3.5

3.6

3.7

9 KJIACC

noarpynmna (A-rpynma)» u  «nobouynas mnoxarpymmna (b-rpymma)y,

«MaJible» U «OO0JIbIINE) IICPHUOabL

packpbiBaTh cMbichn llepuogmueckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATh MMOHUMAHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB

XHUMHUYCCKHUX 3JIEMCHTOB OT UX ITOJIOKCHUSA B Hepnonnqecxoﬁ CHCTEMCE

COOTHOCUTHb  0003Hau€HHWs, KOTOpble HMEHTCs B Tabnuue
«lleproguyeckas cucreMa XuMu4deckux 31eMeHToB J[.M. MenneneeBa»
C YHCIOBBIMHM XapaKTEpUCTHKAMU CTPOEHHUS aTOMOB XMMHUYECKHX
3JIEMEHTOB (cocTaB M 3apsia sapa, oOIIee YUCIO NIEKTPOHOB H

pacupeaciICHUC UX I10 3JICKTPOHHBIM CJ'IOHM)
OIPEACIIATh CTCIICHb OKHUCJIICHUA 9JICMCHTOB B 61/IHapHBIX COCIUHCHHUAX

OIIPpCACIIATb BHI XUMHUYECKOM CBS3HU (KOBaJ'IeHTHaH nu I/IOHHaSI) B

HCOPTraHNYCCKUX COCIUHCHUAX

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001ero oﬁpasona}mﬂ

1

ITo Teme: «BemecTBo U XUMUYECKask PEaKIIU»

1.1

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSATHUH: PacTBOp,
ANEKTPOJIUTHI, HEIEKTPOIUTHI, SJIEKTPOJUTUYECKAS JTUCCOIUAINS,
peakMu MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOe pPaBHOBECHE,
oOpaTuMble u HEeoOpaTuMbIe peaxkuuu, OKHCJIUTENBHO-
BOCCTAHOBUTEJbHBIE  PEAKIMH,  OKHUCIUTEIb,  BOCCTAHOBHTEIb,
OKHCJICHHE M  BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEpPHOCTH,
XUMHYECKass  CBA3b  (KOBallGHTHAs, HOHHAs, MeTaJuIMyecKas),

KpUCTAJUIMYECKas PEeIIETKA, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKIINH

1.2

1.3

1.4

HIUTIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBIX XUMHWYCCKHUX MOHATHH U
IMPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUHICCTB U UX HpeBpaHleHHf/'I
COCTAaBJIATh YPABHCHUA BHGKTPOHHTHQCCKOﬁ Jucconanuu KHCIIOT,

HIeJI0Yel M COJIeH, TOJHBIE M COKpPAlIEHHBIE YpPAaBHEHUS pPEaKIUi

WOHHOr0 oOMeHa

PacKpbIBaTh CYIIHOCTH OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX pCaKL[I/Iﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuit




1.5

IIPOBOJUTH PACUEThI 110 YPABHEHUIO XMMUYECKOMN peaKIuu

2.1

IIo temam: «Hemetaminl M HUX COEeOUHEHUA» M «MeTalibl U HUX

COCOAUHECHUA»

XapaKTEepU30BaTh (OMUCHIBATH) OOIMINUE M CHEIU(DUISCKIE XUMHUYECKUE
CBOMCTBA TPOCTBIX W CIIOKHBIX BEIIECTB, IMOATBEPXKAas OIMCAHUE
NpUMEpPaMU MOJIEKYJISIPHBIX W MOHHBIX YPaBHEHUH COOTBETCTBYOIIUX

XUMHUYECKUX PEAKIUI

2.2
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COCTAaBJIAThL YpPaBHCHHA peaKuHﬁ, MOATBCPKAAOIMNUX CYHICCTBOBAHUC

FeHETHYSCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOrHO3UPOBAThH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHU,
BO3MOXHOCTH MNPOTCKAaHHUA XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B PpasIMYHbIX

YCII0BUSAX

CIENOBaTh MpaBUJaM MOJIb30BAHUS XMMHYECKOM TMOCYIOM U
1abopaTopHbIM 00OpYIOBAaHUEM, a TakXKe MpaBHiiaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMUSMH I10 BBIIIOJHEHHUIO
1ab0paTOPHBIX XUMHUYECKUX OMNBITOB IO MOJYYCHHUIO U COOHPAHUIO

ra3000pa3HbIX BEIIECTB (aMMHaKa M yIIIEKUCIIOTO Ta3a)

2.5

MMpOBOANTH pcaKkuuu, MOATBCPIKAAIOIINC Ka4eCTBEHHBIN COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MMyTEM XJIOPUI-, OPOMUI,
nonaua, KapOonar, Qocdar, cumukar, cynbdaT, THIPOKCHUIUOHBI,
KaTHOHBl aMMOHUS, HOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B

BOOHBIX paCTBOpax HCOPTaHNYCCKUX BCIICCTB

ITo Teme: «XuMHUs 1 OKpy>KaroIas cpear

3.1
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pPacKpbIBaTh CMBICII OCHOBHBIX Xxumudeckux nouaruii: [1JIK Bemecrtsa;

KOPpO3Usl METAJIJIOB

MNPUMCHATH OCHOBHBIC OIICpallun MBICJIUTEIbHON ACATEIABHOCTH —
aHajiu3 W CHUHTC3, CpPaBHCHMUC, O606H.ICHI/IC, CHUCTEMATH3alltIo,
BBISBJICHUC TPUYNHHO-CJICACTBCHHBIX CBsI3EH — AJI1 U3YUCHUA CBOMCTB
BCIICCTB MW XHMHYCCKHX peaKuHﬁ; CCTCCTBCHHOHAYUYHBIC MCTO/bI
IIO3HAHUA — Ha6J'IIO)IeHI/Ie, HU3MCPCHUE, MOJACIIMPOBAHUC, SKCIICPUMCHT

(peasbHBIN ¥ MBICIIEHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuu. Poiab XxumMuu B )KM3HU 4eJlOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE O METOAAX MTO3HAHUS B XUMHHU. UNCTHIE BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumuueckue djaeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IGKyanHO@ YUCHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XUMHUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OTHOCHUTENLHASA MOJICKYJISIpHAd Macca. MaccoBass g0l XHUMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Monb. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl U YHMCIa CTPYKTYPHBIX €AMHHUII BeulecTBa. Pacdé€rbl mo ¢opmynam

XUMHUYECKHUX COCIUHECHUM

dusnyeckue U XMMUYECKHUE SBICHUS. XUMHUUYECKasl Peaklys U €€ TPU3HAKU.
3aKOH  COXpaHEHMs  MacCchl  BeIIeCTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukanuss  XUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3jioXkKeHus,

3aMelIeHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYIOH, C
mpaBUJIaMy pabOTHI B Tab0OpaTopuu U MpruéMaMu o0palieHus ¢ 1a00paTopHBIM
o0opyoBaHHEM, HM3Y4YCHHE W ONHUCaHWe (U3UYECKUX CBOWCTB 00pas3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (u3uuecknx (TUTaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTyIKe, KHTIEHNWE W KOHJICHCAIIUS BOJBI) U
XUMHYECKUX (TOpeHHE CBEeYd, TMPOKAIMBAHME MEIHOM MPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakIuil (pas3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHIOM Oapus, pa3jioKeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOEICTBUE XKele3a C paCTBOPOM




conu Meau(Il), usyuenune cnoco6oB pa3aeneHus cMecel (C TOMOIIbIO MATHHTA,
¢bwIbTpOBaHKE, BHITAPHUBAHKE, JUCTUILIAIMS, XpoMarorpadus), MpoBeIcHIE
OYUCTKM TOBAPEHHON CONM, HAOMIOJCHHE M ONHCaHUE pPe3yJbTaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacChl, CO3/IaHUEC

Mo/ieJield MOJIeKYJT (I1apOCTEeP KHEBBIX )

Baxwnerime npeicTaBuTenM HEOPraHMYECKUX BELIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucinopog — aieMeHT U mpocToe
BenlecTBo. HaxoxaeHue kucinopoaa B npupoje, Gu3ndeckue U XUMUUYECKHe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrocoOb
MOJly4eHHUsl KHUCIopoaa B Jabopatopuu U MpoMbIIIeHHOCTH. Kpyrosopor

Kucnopoza B npupoze. O30H — aorponHas MoaAupUKaLUs KUCI0poaa

2.2

TermnoBoil 3(h(eKkT XUMUYECKOH peakiuH, TEPMOXMMUYECKHE YpaBHEHUS,
9K30- M PHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3 PeKTa, pa3pylICHUE 030HOBOTO CII0S
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2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B NpUpo/Ie,
¢usnyeckne M XMUMHUYECKHUE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI IOIy4EHUSI.

Kucnorsl u conu
Monsipablit 00BEM ra3oB. PacuéTel Mo XUMHUYECKUM YpPaBHEHHUSIM

dusnyeckue cBoWicTBa BoAbl. Boma kak pactBoputens. PacTBOpBI.
HacellenHble 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTD BEHIECTB B BOJIE.
MaccoBass o BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posb pacTBOpoB B MpUpoJie U B KU3HU 4enoBeka. Kpyrosopot
BOABl B MpUPOJE. 3arpsi3HEHHE MPUPOJIHBIX BOA. OXpaHa M OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanust neoprannueckux coenunenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(oOTepHbIe) U
HecosieoOpasyromue. Homenknarypa okcunoB. @u3nyeckue U XMUMHUYECKHE

CBOIMCTBA OKCHJIOB. HOJ'IyLIeHI/IC OKCHUJ0B

OcHoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHui. [loiryuenune ocHOBaHUM

Kucnotsl. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHYECKHE cBoMcTBa KHUCHOT. Pan aktuBHOocTH MetayuioB H.H. Bekerosa.

[Tomyuyenue kucnot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
['eneTnyeckas CBSI3b MEXAY KJIaCCAMU HEOPTaHUUECKUX COCAMHEHUI

XVMMUYECKUH JKCIIEPUMEHT: KAYECTBEHHOE OIPENEICHUE COIEP/KaHUs
KHCJIOpO/ia B BO3AyXe, MOJMy4YeHHe, COOMpaHue, pacrio3HaBaHUE U M3yYeHHE
CBOMCTB KHCJIOPO/1a, HAOJIIOJCHUE B3aUMOJICHCTBHS BEIIECTB C KMCIOPOJOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsI TOPEHUs (I10’Kapa), 03HAKOMJIEHUE C
o0pa3llaMu OKCHUIOB M OINHMCAaHME HUX CBOWCTB, IOJYy4YeHHE, COOUpaHUE,
pacrno3HaBaHHE M M3Y4YEHHE CBOWCTB BOJOpOJA (FOpEHUE), B3aUMOJEHCTBHE
BOZOpOZA c OKCHJIOM meau(1l) (BO3MOXKHO HCII0JIb30BaHUE
BUICOMATEPHAJIOB), HAOIIOJCHHE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIeIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
PacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
JI0JIEl PacTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBUE BOABI C METAUIAMU
(HaTpueM U KajblieM) (BO3MOXKHO HMCIOJB30BAaHUE BHICOMATEPHAIIOB),
OIPEZCIICHUE PACTBOPOB KUCJIOT M IIENOYEH € IOMOIIBI HMHIMKATOPOB,
UCCIIeIOBaHNE 00pa3OB HEOPTaHWYECKHX BEIIECTB pA3UYHBIX KJIACCOB,
HaOJIroleHue W3MEHEHHsT OKPACKM HMHJUKAaTOpPOB B pacTBOpax KHUCIOT U
mienouel, u3yuenue B3aumozeiictsus okcuna meau(Il) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIOT C METaJUIaMM, DPEAKUUN HEWTpaln3alMH, IOJyYEHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajjla JpYyruM H3
pacTBopa COJIH, PELICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «BaxHeimune

KJIaCCbhl HECOPTraHNYCCKUX COGILI/IHGHI/II\/’I »

3.1

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBple MOMBITKH KIacCHU(PHUKAIUU XUMHUYECKUX dJIeMeHTOB. lloHsTue o
TPYIIaxX CXOAHBIX JIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMEIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT am(pOTepHBIC

OKCHU bl U THAPOKCHUABI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cUCTEMa XUMHUYECKHX AJIEMEHTOB
AWM. MenneneeBa. KopoTkonepuoanas © JUIMHHONEPHUOAHAS  (OPMBI
[Tepuoanueckoit cucrembl xuMuueckux odieMeHtoB J[.M. Menneneesa.
Ilepuoasl u rpynmnbl. PU3NYECKUI CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB

IIEPUO/Ia U TPYIIIBI JIEMEHTA




3.3
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3.5

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonsl. Dnexkrponsl. CTpoeHune
AJIEKTPOHHBIX 000JI0Y4EK aTOMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
ITepnonnueckoi cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO

3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUS pajuyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYINaM U MEPUOIAM.
3nauenue [lepuoandeckoro 3akoHa u llepuoanyeckoil CUCTEMbl XUMHYECKHUX
AJIEMEHTOB ISl Pa3BUTHs Hayku U npaktuku. .M. MenaeneeB — y4yéHblid U

rpaxxiaHuH

Xumuyeckasi cBsi3b. KoBasleHTHas (MoyisipHasi YW HEMOJSIpHAsl) CBS3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. FIoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHu. OKHCINTEIFHOBOCCTAHOBUTEIILHEIC pCaKkuru. Hpoueccm

OKHCJICHUS M BOCCTaHOBJICHHA. OKHUCINUTEIN U BOCCTAHOBHUTEIIN

XHUMUYECKUH OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ (ropeHHe, pC€aKIuu pa3jioKCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMHUYECKHUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX IEPHUOJIOB, KAIWs, KaldbLUsl MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHJbl XMMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmE€TOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOH
pemIETK M BHJA XHMMHYecKoi cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHaJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPIaHMYECKUX

COC}II/IHGHI/Iﬁ, TCHCTUYCCKAA CBA3b HCOPraHMYCCKUX BECIICCTB




1.3

Krnaccudukanus XuMUYeCKIX peakluid 1Mo pa3InyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy yUYacCTBYIOIIMX B peaklM{ BEIIECTB, MO TEIIOBOMY 3(deKTy, 1o
M3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 OOPaTUMOCTH,
0 Y4YaCTHIO Karajmu3aropa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,

TEpMOXHMHUYECKUE YpaBHEHUA. IIOHATHE O CKOPOCTH XMMHUUYECKON PEaKLIK

1.4

1.5

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX UM TETEpPOreHHbIX peakuusax. lloHAaTne o0 XUMHYECKOM
paBHOBecHH. DakTOpbI, BIMAIONIME HA CKOPOCTh XUMHUYECKOM pEaKLUu M

IMOJIOKCHNE XUMHUYCCKOI'0O paBHOBECHU

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKLMHU,  JJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKUUH C MCIIOJIBb30BaHUEM METOo/a

AJIEKTPOHHOTO OaslaHca

1.6

Teopus 3MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, annonbsl. MexaHu3m AMCCOIMALIMM BEUIECTB C PA3JIMYHBIMU BUJIAMHU
XuMu4eckou cBsizu. Crernenb auccounanuu. CUabHbIC U C1a0ble JIEKTPOJIUTHI.
Peakiiun monHoro oomMeHa. Y CIoBUsI IPOTEKaHUS pEeaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAalIEHHBIE MOHHBIC ypaBHEHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMH U CoONIe B CBeTe IMPEACTaBICHUN 00 AIEKTPOIUTHIECKON

aucconmanuu. KauecTBeHHbIE peakiinu Ha HOHBL. [IoHATHE O rMApOIM3Ee conen

1.7

XUMHUUECKUH SKCHEPUMEHT: O3HAKOMIJIEHHE C MOJEISMHM KPHCTAIIIMYECKUX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaylsioB (rpadura u
ajyMasa), CJIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIIETOBAaHHE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKON peakUuu OT BO3JAEHCTBUS pa3IUYHbIX (HAKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILECTB, Ipoliecca
JUCCOLMANY  KUCJIOT, IIenodeil M comell (BO3SMOXKHO HCIOJIBb30BaHHE
BUJICOMATEPHAJIOB); TPOBEJICHUE OMNBITOB, HWUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3zoBaHUeE OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHLHO-
BOCCTAHOBUTENBHBIX peaklUi (TOpeHHEe, peakuu pa3ioKeHHs], COEAUHEHNUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C IIOMOIIBI0 KadyeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMECHTAJIBHBIX 3a1a4

Hewmeramns! 1 ux COCIMHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC n (I)I/IBI/I‘-ICCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TaJIOT€HOB. XMUMHUYECKHME CBOMCTBAa Ha IMPHUMEpPE XJopa
(B3auMojielicTBUE C MeTa/lllaMi, HEMETaJUIaMH, 1IeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YEeHHE, MPUMEHEHUE.
JelictBue XxJiopa W XJOPOBOJOPOJA HAa OPraHU3M 4YejoBeka. Bakueilmue

XJIOpUAbI U UX HAXOXKIACHUC B IIPHUPOAC

2.2
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2.4

2.5

OOmas xapaktepucTuka 31eMeHTOB VIA-rpynmnbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHH okucaeHus. CTpoeHue 1 pu3nvecKre CBoicTBa
IPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCJIOpo/a U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOJI, CTPOCHHE,
(1)I/ISI/III€CKI/IG M XUMHYECKHE CBOMCTBA. OKCI/IZII:I CCPblI KaK IMPEACTAaBUTCIN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCI0Ta, (U3NUECKHUE U XUMHUECKUE CBOMCTBA
(oOmue Kak IpeacTaBUTENs Kilacca KUCIOT U celuduueckue). XUMUYECKUe
peakuuy, Jexalue B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOJyuyeHHs] CEpHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUsd Ha
cyabdar-uoH. Haxoxenue cepsl 1 €€ coeqUHEHUN B pupoje. XUMUYECKoe
3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSAMHEHUSIMUA CEePhl (KUCIOTHBIE JOXKIH,

3arpsA3HEHUC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 MpeaAOTBpallCHHA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapakKTEpHbIE CTENEHU OKUCICHUA. A30T, PpACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMuieckue cBoiictsa. Kpyrosopot azora B mpupoe.
AMMuak, ero ¢u3MuecKue U XHUMUYECKHUE CBOWCTBA, MOJYy4YEHHE U
npuMeHeHne. Conau aMMOHUS, UX (PU3MYECKHMEe U XUMHUYECKHE CBOICTBa,
npuMeHeHne. KayecTBeHHas peakius Ha MOHBI aMMOHHMSL. A30THasl KACIIOTa, €€
HoJy4eHue, pu3nyeckue U XMMUYecKre CBOMCTBa (00IIMe KaK MpecTaBUTENs
Kjacca KHUCIOT M crnenuduueckue). Vcnonap3oBaHue HUTPATOB U coleid
aMMOHHS B KauecTBe MHUHEpPAIbHBIX yJ0OpeHu. XUMHUECKOe 3arps3HeHue
OKpYXaroIle cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/U, 3arps3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

docdop, amnorponHbie Moaudukanuu dpocdopa, puznuecKkre U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (PUIUUECKUE U
XUMUYECKHE CBOMCTBA, mosydeHue. McmonszoBanue (ocharoB B KauecTBe
MHUHEpAJIbHBIX YI00peHUi

OO6mas xapaktepucTuka 371eMeHTOB [VA-rpynnbl. OcoOO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHH OKHCICHHS. YTJEpOJ, aIOTPOIHBIE

MO,Z[I/I(I)I/IKaI_II/II/I, PacIpoCTpaHCHUE B IIPUPOIC, (I)I/IBI/I‘-IGCKI/IC N XHUMHUYCCKUC




2.6

cBoiictBa. Ancop6iusi. Kpyrosopot yriepona B mpupojae. OKkcusl yrieposa,
ux (pusmyeckre M XMMHUYECKHE CBOMCTBA, NEHCTBUE HA *KUBBIE OPraHU3MBI,
MOJTyYeHUE W IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCUIOM
yraepoaa(IV); rumoresa rio6anbHOr0 MOTEIUICHUS KIMMAaTa; MapHUKOBBIM
addekr. YrompHas KUCIOTa W €€ cond, uX (U3MYEeCKHe W XUMHUYECKUE
CBOIiCTBa, Moiy4yeHue U npuMeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-
noHbI. Vcronbp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CELCKOM XO03STMCTBE

[lepBoHavanbHble TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCYCHas
kucnora). Mx cocraB u xumuueckoe crpoeHue. [lonstue o Ouonoruyecku
BOKHBIX BEIECTBAX: XKHUpaX, OelKax, YrjieBoJax — W HMX POJU B KHU3HHU
yenoBeka. MarepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEeIUHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBieHust 00
okcuze kpeMHusA(1V) n kpemuueBoit kucnote. CHIMKAThl, UX HCIIONb30BaHHE
B ObITYy, MeIUIMHE, I[POMBIIUIEHHOCTH. BakHeimme crpouTenbHble
MaTepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OeTOoH, *xene300eToH. [Ipobiembl
0€30IacHOTO MCIOJIBb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IMOBCEIHEBHOMN

KU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3yUeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHMCIIOTHI; IPOBEICHNE KaUECTBEHHBIX pPEaKLUii Ha XJIOpUA-
MOHBl M HAOJIOZEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OOpa3liaMH XJIOPUI0B
(raoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJIB30BAHHE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Tpoliecca
o0yrnuBaHus caxapa MmoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHCIIOTHI,
U3y4eHHe XUMUUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuMu Ha cyab(ar-uoH U HaOJIOJeHHe Npu3HaKa eé
IPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, pocdopa 1 ux
coeIMHEHUN (BO3MOXXHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB), 00Opa3laMu
a30THBIX U (HocOpPHBIX yAOOpEHMIt; oTydeHne, coOupaHue, pacro3HaBaHue
U U3y4YEeHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX PEaKIUil Ha MOH

aMmMOHUS W ¢ocdar-MOH W U3yueHHE MPHU3HAKOB MX MPOTCKAHMUS,




B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEABIO (BO3MOMKHO
UCIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3yYEHHME MOJENeH KpUCTAUIMYECKUX
pemérok anmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IIPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHe, PACIO3HABAHUE M U3yUCHHUE CBOWCTB
YIJIEKUCIOro Ta3a; INpOBEIEeHHE KayeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-HOHBl U M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW ITPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHenie HeMeTauIbl U UX COEIUHEHUS)

MeTtannsl U uX COCAMHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nojnoxeHus B Ilepuoamueckoit cucreme xummuueckux snemeHtoB J[.U.
MenneneeBa u crpoeHust atoMoB. CTpoeHHe MeTaioB. MeTtamnueckast CBsI3b
U MeTalUIMYecKas KpUcTauinyeckas pemérka. DJNeKTPOXUMUYECKUN Pl

HaIIpSKEHUN METaJlIOB

3.2
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dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuIOB. O0IIKe CIIoCOOBI MOTyYeHUs
MeTasuioB. [ToHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
Koppo3uu. CruiaBsl (CTajib, YyTyH, JIOPATIOMUHHNA, OpOH3a) U UX TPUMEHEHHE

B 6LITy 1 NPOMBIIINICHHOCTHU

[llenounsle MeTaybl: nosoxkeHue B [lepuoguueckoil cucteMe XUMHUYECKHX
anemeHToB J[.M. MenzaeneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre U XMMUUYECKHE CBOMCTBaA (Ha mpuMepe HaTpus U Kanus). OKkcuasl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METaIOB U UX

COeTUHEHNN

34

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMK: TIOJIOKEHHE B
Ilepuognueckot cucreMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaxOXXJE€HUE B mpupone. OU3NYECKUEe U XUMUYECKUE
CBOMCTBA MarHus U KaJbllusa. BakHelume coeauHeHUs] Kaiblus (OKCHI,

TUAPOKCHI, cOyH ). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomuHuii: monoxenne B lleproanyeckoil CUCTEMe XUMHUYECKUX DJIEMEHTOB
J .. Menneneesa; CTpoeHUE aTOMA; HAXOXKJEHUE B npupojae. Pusznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWMCTBA OKCHAA W

THAPOKCHU A AJIFOMHUHHAA

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMentoB J[. 1.

MenneneeBa; CTpoeHHE aToMma;, HaxoXaeHue B mpupoxae. Dusuueckue u




3.7

4.1

XUMUYECKHUE CBOMCTBA skene3a. OKcuabl, THAPOKCcUbl U conu sxeneza(ll) u

kenesa(lll), mx cocras, CBOMCTBA U MOTyYEHUE

XHUMHYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE C 00pa3IiaMy METaIOB | CILJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIUIOB
(BO3MOXKHO HUCIIO0JIb30BaHUE BHJICOMATEPHAIIOB), oco0eHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB); UCCICIOBAHUE CBOMCTB JKECTKOW BOIBI;
mpoliecca TOpPEHHUs JKejle3a B KHUCIOPOoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIM Ha HOHBI
(Maruusi, Kanblus, amoMuHus, nuHka, xenesa(ll) m xenesa(Ill), mexu(1l);
HaOJIOJICHUE W ONMCAHUE TTPOIIECCOB OKPAITUBAHUS IJIAMEHU HOHAMHU HATpPHS,
Kausg ¥ Kanblusd (BO3MOXKHO  HCIIOJB30BaHME  BHUICOMATEPUATIOB);
ucciaeaoBanre aM(pOTEepHBIX CBOMCTB TMIPOKCUIA ATFOMUHHS U THIPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHeime MmeTamib
1 X COCAUHCHUS

XuUMHS ¥ OKpYyKarolas cpeia

HoBbie maTtepuansl U TeXHOJOTMHU. BellecTBa 1 Marepualibl B MOBCEIHEBHOM
JKU3HM YeslioBeKa. XUMUs U 3I0pOBbe. be3omacHoe Ucmnoap30BaHme BEIIECTB U

XUMHUYCCKUX peaKHI/Iﬁ B 6LITy. HepBaﬂ IoMOIIb MMPU XUMHUYCCKHUX OKOTaX U

OTpaBJIEHUSIX

4.2

OCHOBBI  JKOJOTMYECKOH  TI'PaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatorien cpeasl [TK. Ponb xumun B peleHr# 5K0JIOrHYECKUX MPOOIIEM.
[TpupoaHble MCTOUYHUKH YIJIEBOJOPOJOB (yroyib, IPUPOAHBIN ra3, HeQTh),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBIIINIEHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3lloB MaTepuaoB (CTEKIIO0, CIJIaBbI

MCTAJIJIOB, TOJIMMECPHBIC MaTepI/IaJ'IH)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MECTOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUC HUCIOJB30BATH MOACIMW  JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NEITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TE€XHOJOTHUSIMHU, OCHOBAHHBIMHU Ha JIOCTHIXKEHUSX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCMaTpUBaTh
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
NEATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Bianenne cucreMod XMMWYECKHX 3HAHMM M YMEHHME IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpAas BKIIFOYACT:

Ba)KHEHMIIINE XWMUYECKHE IOHATHA: XHMUYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBAa, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsis), XMMHUYECKas
peaKIus, peakiud COCIUHEHUS, PEaKIUU PA3JIOKECHHS, PEAKIUU
3aMelIeHus, peakud OOMeHa, TeroBOM d((EKT peakiuu, IK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JIOJISI XMMHYECKOTO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW  NPOUHCHTHAA




2.2
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KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN €101
aToMma, aToMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBSA3b, IEKTPOOTPULATEIIbHOCTD, OJISPHAs
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANIEKTPONIUTUYECKAs JMCCOLMAINSA, PEaKUUH HMOHHOIO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pPAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MengaeneeBa, 3akOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAAPpHAsA TCOpHU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

3.1

YMEHUE TMpPaBUJIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM YHCII€ MHUHEpaibHble YJOOPEHMs, METaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETHCKOM
XO0351MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OEnKoB, YIJIEBOJOB I OpraHM3Ma  4YeJIOBEKa;  yMEHHeE
MIPOTHO3UPOBATh BJIMSHUE BEIIECTB M XUMHUYECKHUX IMPOLECCOB Ha

OpraHM3M 4YeJIOBEeKa U OKPY’KAIOLIYI0 PUPOIHYIO CpeLy

3.2

3.3
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YMEHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX IPEAMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU I/IH(bopMaLII/II/I
10 XuMHnu (Haquaﬂ U HAY4YHO-IIOIyJiApHasd JIMUTEpaTrypa, CJIOBapu,
CIIpaBOYHHKH, I/IHTCpHeT-pecprBI)

YMCHUC 00BEKTHBHO OLCHHUBATH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
NpEeBpalICHUAX W  [MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6H0-1'[03HaBaTeJ'IBHBIX 3aga4




7.1

Brnanenue ocHOBaMHM MOHATUMHOIO amnmapaTta U CUMBOJAYECKOTO
A3bIKa XUMHHU 711 COCTaBIIEHUSI (POPMYJT HEOPTraHUUECKUX BEIIECTB,
YPaBHEHUN XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU

HomeHksatypsl (IUPAC u TpuBHanbHOI)

YMeHne 00bACHATh CBA3b MOJIOKEHU deMeHTa B [lepuoanyeckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsl sjpa, oOllee 4YUCIo
JJIEKTPOHOB), PACHpPEACICHUEM JJIEKTPOHOB I10 YHEPreTHYECKUM
YPOBHSIM aTOMOB NE€PBBIX TPEX MEPHOIOB, KNS U KaJIbLUSI
[IpencraBieHne O  NEPUOAMYECKON  3aBUCHUMOCTH  CBOWCTB
XMMHMYECKHX 3JIEMEHTOB (PalyC aTOMa, JIEKTPOOTPULATENLHOCTD ),
IOPOCTBIX M CJHOXHBIX BEIIECTB OT IIOJIOKEHUSI 3JIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
HOArpYINax) U 3JIEKTPOHHOTO CTPOCHUS aToMa

YMmenue kinaccuuuupoBarh:

XUMHUYCCKUEC DJICMCHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC pCAKIINHA

YMeHue onpeaenrs:

8.1

8.2

BAJICHTHOCTb U CTCIICHb OKHCJICHUA XUMHYCCKUX BJICMCHTOB, 3aps/

HOHa

BUJI XMMHYECKOM CBS3M WU THII KpHCTaHHquCKOﬁ CTPYKTYpPbI B

COETUHEHUSIX

8.3
8.4

9.1

9.2

XapakTep Cpebl B BOJHBIX paCTBOpaX BEIIECTB (KHUCIOT, OCHOBAHUH)
OKHCJIUTEh U BOCCTAaHOBUTEH

YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJOpPOA, TpaduT, ammas,
KpeMHull, a3or, ¢ocdop, cepa, XJop, HATpui, Kajauil, MarHui,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)

CJIOKHBIX BEUIECTB, B TOM 4YHCJI€ MX BOAHBIX pacTBOpoOB (Boja,
aMMHaK, XJOPOBOJOPOJ], CEPOBOJOPOI, OKCHABI M THIPOKCHIBI
metaimoB [-IIA rpynm, amromunus, meau (1), nunka, xenesa (I u

I1T), oxcuast yraepona (I u IV), kpemuus (IV), azota u gpocdopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucTras, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE M  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

03 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPaBHEHUS PEAKIIHA,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA HW3YUYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (IIPOBOAUTH PACUETHI):
1 OTHOCHUTEIIbHYIO MOJEKYJSPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUHN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSIM XHUMHUUYECKHX PEAKUUA M HAXOJUTh KOJIMYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB UITK MPOTYKTOB PEAKIIHH
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
101 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMUYECKHX SIBJICHHH; yMeHue copmMyniupoBaTh mpodiiemy u
MPEAJIOKUTh YyTH €€ PeIIeHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0H ¥ JIa0OPAaTOPHBIM 000PYTOBAaHHEM
npaBuUjaMu 0e30ImacHoro oOparteHus c BCII[CCTBAMH,
WCIIOJI3YEMBIMH B TTOBCETHEBHOW YKM3HU, TIPABUIIAMH TTOBEJICHUS B
123 HeNsix cOepekeHHs 30POBbSl U OKPYIXKAIOUIEH MPUPOIHON CPEIIbI;

MOHMMaHHE BpeJa (0MacHOCTH) BO3AEUCTBUS HA )KUBbIE OPTaHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI




13

13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  OomucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJlyYeHUE KHUCIOpPOJa M HU3Y4YEHHE €ro CBOICTB; IOJy4YeHHUE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3Y4YCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3yYeHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH
pPacTBOPEHHOIO BEILECTBA

[IPUMEHEHUE HHIAUKATOPOB (;makmyca, METHJIIOpAHXa u
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aPIMO,Z[eI>'ICTBPI${ KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCTBOPUMBIMHA u HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro MCETajlyia JpyrumM M3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNUYCCKUX COC)II/IHCHI/II\/’I»; ((3JI€KTpOJ'II/ITI/I‘-ICCKa$I
JUCCOLIMAITHS) , «Baxneimue HeMeTaIbl U HX COCAMHCHUA,

«Baxueiinine MeTalIbl M UX COSAUHECHUS

XUMHYECKHE  OKCIEPUMEHTBI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cymnbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUs, aTIOMUHUS,

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

14

YMmeHnue:




NPEICTaBIATh PEe3yJIbTaThl JKCIepUMEeHTa B (opMe BBIBOJIOB,

14.1 JI0KA3aTeNbCTB, IPaQUKOB U TAOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTaHABJIMBATh  CBS3M  MEXJIy  pealbHO  HaOII0JaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMHU M TPOLIECCAMU, TPOUCXOIAIIUMHU B

MaKpo- U MUKPOMHpE, OOBACHATH IPHYUHBI MHOTOOOpa3us BEIIECTB




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

1.1

Yucrtsie BemecTBa U cMecu. CrocoObl pa3ieneHus cMeceit

1.2

1.3

ATOMBI M MOJICKYIJIBI. Xumudeckue d3jeMeHThl. CHUMBOJIBI XHMMHUYECKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.
XumMuueckas (bOpMy.]'Ia. BaneHTHOCT, aTOMOB XHUMHUYECKHX DJIEMEHTOB.

CreneHp OKUCICHUS

1.4

1.5

3aK0OH IIOCTOSHCTBAa COCTaBa BCIICCTB. OTHOCHTENbLHAsd aTOMHAas Macca.
OrHocuTenbHas MOJICKYJIsSIpHasd Macca. MaccoBasgs m0JIsI XHMHUYECKOI'O

3JICMCHTA B COCANHCHHUHU

KomuuecTBo BemecTtBa. Monb. MosnsspHas macca. MoJisipHbIii 00bEM ra3oB.

BzanMocBs3b KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

1.6

du3nuecKkre 1 XUMUYECKUE SIBICHNUSA. X MMHICCKAs peakuug 1 e€ IIPpU3HAKH.
3aKkoH COXpaHCHUSA MACChl BCHICCTB. XHUMUYECKHE YpPaBHCHUA

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH " HepI/IO,[[I/I‘ICCKaH CUCTEMA XUMHNYCCKHX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. lleproanueckas cucreMa XUMUYECKHAX 3JIEMEHTOB
J.. Menneneesa. Ileproasl u rpymnmsl. @PU3HYECKU CMBICIT IIOPAIKOBOIO

HOMEpa, HOMEPOB NepHUOoa U IPYIIIbI AJIEMEHTA

2.2

23

Crpoenue aromoB. CocTaB aroMHbIX sjep. M30Tonbl. DIEKTPOHBI.
CtpoeHue »5JIEKTPOHHBIX OOOJIOYEK aTOMOB TMEpBBIX 20 XUMHUUYECKHX

aneMeHToB llepuoanueckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHMUYECKHUX JJIEMEHTOB INEPBBIX
TpEX MIEPHOJIOB, KaJIns, KaJIBLIMS (paguyca aTOMOB,
3JIEKTPOOTPHUILIATEIEHOCTH, METAJUIMYECKUX U HEMETAJUNINYECKUX CBOWCTB) U
UX COEIMHEHUH B COOTBETCTBHM C TIOJIO)KEHHUEM DIIEMEHTOB B

HCpHOHH‘-ICCKOfI CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BeniecTBa




3.1

Xumnueckasi cBs3b. KoBaneHTHas (moyispHas U HEMOJSPHAs) CBS3b.
DNEeKTpOOTPULIATEIbHOCTh XMUMHYECKUX 3JE€MEHTOB. MoHHas CBA3b.

Meramuueckas CBSI3b

3.2

Tunel KpUCTAIUIMYECKUX PEHIETOK (aTOMHAs, MOHHAs, METaJUIM4ecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTALTMYECKON PEIIETKY U BUA

XUMHUYECKOH CBI3U

Baxwueimme NpEaACTAaBUTCIIN HEOPTaHUYCCKUX BCUICCTB. Hemeranner n ux

COCIMHCHNA. Mertamisl ¥ UX COCAMHCHUA

4.1

Krnaccudukanus 1 HOMEHKIATypa HEOPTAaHUYECKUX COCTMHEHUIN: OKCHIIOB
(coneobpazyromiue: OCHOBHBIC, KHUCJIOTHBIC, amdoTepHbIC) u
Hecoseo0pa3yronye; OCHOBaHHH (IIENOYN U HEPACTBOPUMBIE OCHOBAHUS);
KHUCJIOT (KUCIIOpOJICOIepkKAle U OCCKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

43

4.4

®u3NYeCKue M XUMHYECKHE CBOMCTBAa MPOCTBHIX BEIIECTB-HEMETAIIOB:
BOZIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

du3nYeCKre U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIJIOB: JIUTHS,
HAaTpus,  KaJus, Mardus W KajbUWs,  QJIIOMHUHHUA,  JKeJe3a.

9HeKTpOXHMI/I‘{CCKHI>'I pAax HaHpH)I(eHI/Iﬁ MCTAJIJIOB

duznueckue W XHMHUYECKHE CBOMCTBa BOOOPOIHBIX COE€IUHEHMI

HEMETAJUIOB: XJIOPOBOJIOPO/IA, CEPOBOJIOPO/Ia, aMMHAKa

4.5

4.6

duznuecKre 1 XUMUYECKHUE CBOMCTBA OKCUIOB HeMeTaioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrmepoma(ll, 1V), kpemuusa(IV).
[TonyuyeHnue OKCUI0B HEMETAILIOB

XumMuueckue cBocTBa okcHoB: MetaiwioB IA-IIIA rpymnm, nuaka, meau(1l) n

xeneza(ll, III). [Tomyyernne okCUI0B METAIIIIOB

4.7

XWMHYECKHE CBOWCTBA OCHOBAaHWW W aM(OTEPHBIX THUAPOKCHIOB (Ha
MpUMepe I'MAPOKCHUJIOB AIFOMUHUS, JKene3a, IMHKA). [lonyuenne ocHoBaHuUM

1 aM(pOTEPHBIX TUIAPOKCUIIOB

4.8

4.9

Ob6mue XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOIM,
CepOBOZOPOAHOM, CEpHUCTOM, CEpHOH, a30THOH, PochopHO, KPEMHUEBOH,
yroibHoN. OcoOble XMMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHON CEpHOM 1

a30THOM KHCIOT. HOHy‘-ICHI/IC KHUCJIOT

OOue xuMHu4Yeckre cBoiicTBa cpeiHux coieil. [lomyuenue coneit




4.10

4.11

[Tomydenue, cobupanue, pacro3HaBaHue BOJOPOA, KHCIOPOaa, aMMHUaKa,
YIJIEKHUCIIOrO Ta3a B JIJA0opaTOpUHu

HOJ'IyLIeHI/IC aMMMakKa, cepHoﬁ M a30THOH KHCJIOT B IIPOMBIINIJICHHOCTH.

OO6mmue crocoObl MOTYyYEHUST METAIIOB

4.12

5.1

5.2

I'enetnueckas cBA3b MCXKIY KiIacCaMU HEOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ
XuMmudeckue p€akuuu

KJ'IaCCI/I(l)I/IKaI_II/Iﬂ XHUMHUYCCKUX peaKHI/Iﬁ II0 pas3JIMYHBIM IIpU3HAKaM: IIO
YUCIy M COCTaBy Y4YaCTBYHOIIHMX B PpPCaKuKW BCIICCTB, IIO0 TCIIJIOBOMY

3(1)(1)6KTy, 10 U3MEHEHUIO CTEIICHEH OKMCIICHUS XUMHUYECKUX DJIEMESHTOB

TernnoBoii 3 heKkT XUMUYECKON peakui, TEPMOXUMHUYECKHUE YpaBHEHUS.

DK30- U 3HJI0TEpMUYECKUE peakuun. TepMOXuMU4YecKre ypaBHEHUSI

53

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pPCaKknuu. Oxkucnurenu u
BOCCTAaHOBHUTCIIN. Hpoueccm OKHUCJICHHA 1 BOCCTAHOBJICHUA. BHCKTpOHHBIﬁ

0aaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON PeaKIuu

5.4

5.5

Teopus  2JIEKTPOIUTHYECKOW  Aucconmanud. KaTHOHBI, aHWOHBI.
DNEKTPONUTBl U HEAIEKTPOIuThl. CHIbHBIE W CIAa0ble 3JIEKTPOJIUTHL.

CremneHb JUCCOoHaln

Peakniun moHHOTO oOmeHa. YcioBus MMPOTCKAHUA peaKquI HOHHOTO

oOMeHa, MOJIHbIE U COKPAIlIEHHbIE HOHHBIE YPAaBHEHUS PEAKIIHi

XHMHMS ¥ OKpYyXKarolas cpeaa

6.1

BeniectBa m Marepuasibl B MOBCEIHEBHOW >KM3HM 4ellOBeKa. be3omacHoe
WCIOJIb30BaHNE BEIIECTB U XUMUYECKUX PEaKIuil B 1abopatopuu u OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpY’Karollell cpeabl (KUCIOTHBIE JO0XKIH,
3arpsi3HEHUE MOYBHI, BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIEHUS
[IpenensHas gomycrumas koHuentpamus Beuiects (IIJIK). Pons xumuu B
pELIEHUH HKOJIOTHYECKUX MpobieM. YcuiieHHe NapHUKOBOro 3ddexTa,

pa3pyiieHrue 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a30t1a, hocdopa, yriiepoaa, KpeMHUS U UX COSAMHEHUN
B OBITY, METUIIMHE, TPOMBIIINIEHHOCTH U CENTbCKOM X03stiicTBe. [[puMeneHune
METAJIJIOB M CIUIaBOB (CTallb, YYTYH, MIOPAITIOMHHHA, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH HX coeauHeHud. [loHsTHEe O KOppO3WH METaJUIOB,

OCHOBHEBIE CITOCOOBI 3alUTHI UX OT KOPPO3UU




[TpupoHbIe UICTOUHUKHU YTIIEBOAOPOAOB (Yroyib, MPUPOIHBIN Ta3, HEPTH),

6.4 MPOAYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIILICHHOCTH
[lepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COCTUHEHHSIX
65 yriepoga (MeTaH, 3TaH, STWIICH, AlleTHJICH, STaHOJ, TJIHLEPUH, YKCyCHas
' kucnorta). [loHaTHe o OMONIOTrHMYECKH BaXKHBIX BEIECTBAX: XKHUpax, Oenkax,
YIJI€BOJIaX — M UX POJIU B KHM3HU YEIOBEKA
7 Pacuérsr:
7.1 1o ¢hopMysIaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHHSIM
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