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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanbHOi pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpasoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAECT 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE IO
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE lieJIeld U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIYXUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPHAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEMH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4uyeOHOM  JIeSTeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATAroM B pOpMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TPEeACTaBICHUM 00 JIEKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL ()YHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYCHUS N3Yy4aeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHUS] O XUMMHUYECKOW COCTABIIAIONICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUEHUEM 3HAHUU U3
paHee M3YyYCHHBIX Y4EOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 57
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHHM TNPOUCXOAUT (POpMHUPOBaHUE 3HAHUN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBI. 3a/1aua
y4eOHOTO TpeAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX TMOJIO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB U XMMHUYECKUX PEaKIui, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B YIEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE LI, KaK:

— (opmMupoBaHHE WHTECIUICKTYaTIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha  CHUCTEMaTHYEeCKOE MPUOOIIECHHE
oOydaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOMO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB ICATCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, MCHOJB3YysS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YUCHHUU
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NeSTeIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi1 BBIPAOOTKH IKOJIOTHYECKHU
1EJeCO00pa3HOro MOBENECHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(MHIIS M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OO611ee 9ncio YacoB, OTBEACHHBIX TSI M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
oOmrero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemjectBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHEe 0 MeToax MO3HAaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuaeckas hopmyra. BareHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAsA aTOMHasi macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

Pu3NYEeCKUEe U XUMHUYECKUE SBJICHUS. XUMHUECKasd pPEeakus U €€ MPU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCY/A0M, MpaBUiaMu pabOTHI B JIAOOpATOPUH U
npuémMamMu 0oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUINIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBaHuu, B3auMoJeHCTBHE Kefe3a ¢ pacTBopoM cosir Meau (11),
U3y4YeHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONMUCAaHWE  PEe3yJbTaTOB  MPOBEICHUS  OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWs] MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapOCTEepPKHEBBIX ).

BaxxHellne npeacTaBuTe M HCOPraHUYECKHUX BELIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3neMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoga B Tpupoje, (GU3MUECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIus KUCI0opoaa.



TennoBoit 3p(HeKT XUMHUUECKONW peaklnH, TEePMOXHMUYECKUE YpPaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciorsr
Y COJIH.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpOZI€ M B KU3HU 4YeIOoBeKa. KpyroBopoTr BoAbl B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuapl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbie) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nyecKue U XUMHYECKUE CBOMCTBA COJICH.
[TomydyeHue conei.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCTMHEHMUIA.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COJIEPKaHUs KUCIOpOAa B BO3AYyXe, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHUCJIOPOJa, HAOJII0JCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (rmosxapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCHUJI0B U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHME, pACIO3HABAHHE M U3YYEHUE CBOWCTB
BOZIOpo/ia (TOpeHue), B3auMoieiicTBrue Bogopoa ¢ okcuaom meau (II) (Bo3moxxHO
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJbl C MeETa/llaMU (HATpUEM U
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHNE N3MEHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH, U3YUEHUE B3aUMOACHCTBUA



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METaJUIaMH, PEaKIIHii
HEUTpAIN3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula JPYTUM U3 PacTBOPa COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas u jyiiuHHonepuoanas popmsl [epuonnueckoi
cucteMbl xumudecknx snemeHToB . WM. MengeneeBa. llepuoabl W TpyIIIbL.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHUMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss M HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporniecchl OKUCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNUS ).

Mexcnpeomemmnoie ceasu

Peanuzaiiusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaius, TMepUuoAUIHOCTh, HAOII0ICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

duznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHME BEIEeCTBa, Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepronnuecknii 3akoH. [lepuoanueckasi cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM »dJIEeMEHTOB B Ilepuoandeckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTATUIMYECKOW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukanuysa XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TEII0BOMY 3(ddekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX U TeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HWCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKONU JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMUA BHJIAMHU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIC YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 3JEKTPOJIUTUYECKON TUCCOLUALIUN.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHI KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEpUaIOB), IMPOBEACHHE OIBITOB, HIUIIOCTPUPYIOIINX
NPU3HAKK TNPOTEKAHHMs peakuidl HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIN (FOpEeHUe, pPEeaKUuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHWYECKUX  BEIIECTB C  MOMOUIBIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl 1 MX coeiMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTEeNeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPO/Ia Ha OPTAaHU3M YeJIOBEKa. BakHel e X10puabl U UX HAXOXKICHHUE B
IPUPOJE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHE CBOICTBa cepbl. CepoBOAOPO, CTpOeHUE, (PU3UUYECKUE U
XUMH4eckue cBorcTBa. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JIEKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOcOo0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbel M €€ COCNMHEHUNW B TIpUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COECOUHEHUSIMH Cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmast xapakTepucTuka 3aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMu4yeckue cBoictea. Kpyrosopot a3ora B mpupone. AMMuUax, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOodydyeHue, (PU3NYECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMPEACTaBUTENS Kilacca KHUCIOT H  CHEIU(BUUIECKHE).
Hcnonb3oBaHrue HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOMICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu gochopa, puszndeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKHUE CBOUCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaTroB B KAUECTBE MUHEPAIbHBIX YA00pEHUH.

OOwmast xapaktepuctuka 31eMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIIEHUS. Y TIIepO/, AJTIOTPOIHbIE MOIU(DHUKALIUHY,
pacnpocTpaHeHUe B IPUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLUS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepoja, UX (U3HYECKHE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KHUBBIC OpPraHuW3Mbl, IMOJyYCHUE U
IpUMEHEHHE. DKOJIOTHYeCKue MpoOIeMbl, CBA3aHHbIe ¢ okcuaoM yraepoaa (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTAa U €€ COJM, UX (PU3NYEeCKHue M XMMHUYECKHE CBOMCTBA, MOJYyYECHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-voHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, HedTb),
MPOJAYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKM3HM YeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpeMHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01mure npeacTaBieHns o0 OKcHie
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IMPOMBIIIUICHHOCTU. BaxkHelie cTpouTeNbHbIe MaTepualibl: KepamHuKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. I[lpobiembl 6€30MacHOTO  MCIOJIL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4eHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEICHNE KAYE€CTBEHHBIX PEAKIUN HA XJIOPHUJ-MOHBI U HAONIOJCHUE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTPpAKAMOIKE (PU3NUECKHE W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COCOUHEHUSMU (BO3MOXHO MCIOJb30BaHUE BHJIEOMATEPHUAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyb(haT-uOH U HAOII0eHUE MTpU3HaKa €€
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacrno3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX pPEaKIMil Ha HOH aMMOHHS U
dbochar-uoH W U3ydEeHUE TIPU3HAKOB UX MPOTEKaHUsA, B3aUMOJEHCTBHUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK animasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIydEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
peleHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COECTUHEHUSD).

MeTaJsibl 1 KX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuogmueckor cucreme xumuueckux snemeHtoB [, .
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUN MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTy4eHUs: MeTaioB. [loHATHE O KOPPO3UU METAJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[{enounble MeTambl: nonokeHue B [leproanueckoil cuCcTEME XMMUYECKUX
anemeHToB . 1. MenzaeneeBa, cTpoeHME UX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe MIeNIOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[Ilenoyno3emenpHbIE META/UIBl MAarHMd W KaJbLUHWM: TIOJOXKEHUE B
[Tepnoanueckout cucreMe xumuueckux 3semeHToB [1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHre B pupojie. Pu3nueckue U XUMUYECKUE CBOWCTBA MarHusi U



Kasiblusl. Baxkueiire coequHeHns KabIus (OKCUI, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmomMuHUNA: TosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckon cucreme XUMHYECKUX 3JIEMEHTOB /l.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKUe CBOMCTBA xene3a. OKcubl, TiAPOKCH bl U coiu xkenesa (II) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ O00pa3llaMd METAJJIOB W CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMHU, H3yUYCHHE PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIh30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, TPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUii HAa MOHBI: MAarHusl, KaJIbIIHs, aJTIOMUHUS, ITUHKA, sxerne3a (1)
u xenesa (III), menu (II), HaOmromeHWE W OMHMCaHUE IIPOIIECCOB OKpaIlTMBAHUS
MJJaMEHH MWOHAaMU HATpus, KaJIus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHUS U
TUAPOKCHUAA LIMHKA, PELICHUE SKCIEPUMEHTAIBHBIX 3ajaud 10 Teme «Baxneunmme
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW KM3HM YenoBeKa. besomacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObiTy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeenbHas JOomycThUMas
KOHIIeHTpalus BemecTB, nainee — [1/IK). Ponb xuMun B pemieHH 3K0JIOTHYECKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHHM XUMHUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMUA, TEPUOIUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MTPOBOTHHKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHHUIIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TIOPO/IbI, TOJIE3HbIC
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JIM4HOCTHBIE  pE3yNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAWIO, MOHUMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMel o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax H MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BHITIOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37aHUM YU4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBApHUIIEH C IMO3UIAM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypO, MOOCTYNHBIMH TEXHHUYECKHUMH CpPEJICTBaMU HH(GOPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUST TMpaBuUi OE30MacHOCTH TMpH  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYeHHIO ITpodeccuil u Tpyda pa3InyHOro posa,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM €ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUH 1O  XHMHH, OCO3HAHHBIM  BBIOOP
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMWS, NOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHoro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHIOCOOHOCTH MPUMEHSTHh 3HAHUs, MOJIydaeMble NMPU U3yYEHUU XUMHHU, AJIs
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, ISl TTOBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHs PYKOBOJCTBOBATHCS UM B I0O3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaIMETHBIX pE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
(dbopMHpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHLIMII,
rumnore3a, (QaxkT, CHUCTEeMa, IMPOLecC, OSKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOpPHIE 0OECTeUunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKANMKA XUMUYECKUX BEIIECTB U XUMHYCCKUX PEaKIIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE PACCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NpPEeIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3YyUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

PUOOPETEHUE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIllMd W IIPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(MOPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTENbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEW NPHUPOIHOU
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auajiora 1 (W) TUCKYCCUH) TIO CYIECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

YMEHUSl  NPEJCTaBIATh  MOJYYECHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (71a00paTOpHOTO OMNbITa,
nabopatopHOi pabOThI O UCCIIEI0OBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOr0 COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICIICHHNE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Hanbosee 3GeKTUBHBIE CIIOCOOBI pelieHusl yYeOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeAMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepasbHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NeucTBUM, crnenuduyYecKue I TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX 1 HOBBIX CHTYAITHSX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHUE, COJb, DJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JI0KEHUs, PEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 3h(EKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KaTWOH, AaHWOH, pacTBOp, MaccoBas JIOJsl BeIEeCTBa
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh ATU TOHSATHUS MPU OMKUCAHUY BEUIECTB U X MPEBPAILICHUIA;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlIieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJJEMEHTOB B OWMHApHBIX  COCIUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKONM 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuMuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMMUYECKHUX DJIEMEHTOB: pa3auyaTh IIOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckas cucTeMa XuMmuYeckux diemeHToB [J[. H.
MeHneneeBay C€ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 0011Iee Yuciio SJIEKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN IEATETHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, EeCTECTBEHHO-HAyYHBIE METO]IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

CJIEIOBATH NMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZ0oBaHUEM, a TaKXe mpaBuiaM OOpalleHHs C BeIIeCTBaMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopo/ia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OIMpeNeIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMUYECKHE DIKCIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB INEJIOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yuenus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHU: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0KHOE€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUIECKasi CBs3b, TEIUIOBOU ekt
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHUE, AJUIOTPOTIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW PEAKIHNH, TMPEACIBbHO JIOMYCTUMas KOHICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH W
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, MOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUM, TUM KPUCTATITUMYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpsiBath cMbica Ilepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasznuyaTth MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» U «1noOodyHas
noarpynmna (b-rpynma)», maneie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DSJIEKTPOHOB U paclpeeiieHue ux Mo
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYI C YYETOM CTPOCHUS X aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYCCKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJATBEPXKIasi OMHUCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMA MOHHOTO



oOMEHa, ypaBHEHHUS pEaKIHWid, MOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON PEaKIU;

COOJTI0IaTh TIPABUIIA MTOJIB30BAHUS XUMUYECKOHN TIOCYA0H 1 Tab0paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAMU B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka ¥ yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIONIAE B BOJHBIX
pacTBOpax HEOPTaHUIECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIEPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3alINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakinii, E€CTECTBEHHO-HAYYHbIC METOJABl IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosmuecTBo yacos DJIEeKTPOHHbIE
n HaumenoBanmue pa3iesioB (uudposBbie)
KonTpobH IMpakTuyeck
/ U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoThbl
n pecypchbl
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumust — BakHasg 00J1acThb
bubmuoreka [JOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 IIPaKTUYECKON 17¢
JIEATEILHOCTH YEI0BEKA T
bubmuoreka [JOK
1. BemecTBa 1 xuMudeckue
) AL 15 1 https://m.edsoo.ru/7f418
peaku 37c
Hroro no paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
2. Bosznyx. Kucnopo. bubmorexa LOK
6 https://m.edsoo.ru/7f418
1 TTousarue 00 oxkcumgax
3¢
2. Bonopoa. Ilonstue o bubmorexa HOK
8 1 https://m.edsoo.ru/7{418
2 KHUCJIOTaX U COJISIX
3¢
2. Bopna. Pacteopsl. [lonsitue Brbmrotexa LIOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHMAX

3ic




OCHOBHBIE KJIaCChI

N

HEOPraHUYECKUX
COEeIUHEHUI

Uroro no pazneny

11

30

bubmuoreka [JOK
https://m.edsoo.ru/7f418
3¢

Paznea 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucreMa xummuieckux 3j1eMeHToB /. . MenaesieeBa.
Ctpoenne aTomoB. XuMuveckas cBsi3b. OKUCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PEAKIUU

[lepuoauueckuii 3aKOH U

3 [lepuoauueckas cucrema bubnuotexa [JOK
1' XUMHYECKHUX 3JIEMEHTOB [I. 7 https://m.edsoo.ru/7f418
N. Meunneneesa. Ctpoenue 37c
aToma
XUMHYECKas CBS3b.
bu6mmorexa [IOK
3. OKHUCIUTENBHO-
8 https://m.edsoo.ru/7f418
2 BOCCTAHOBUTEJIbHBIE 17c
peaxkuuu o
bu6nmoreka [JOK
Uroro no pazneny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




9 KUIIACC

Ne KosmuecTBo yacos DJIEeKTPOHHbIE
n HaumenoBanme pa3jiesioB (uudposBbie)
KoHTpoJibH IIpakTHYeck
/ ¥ TeM mporpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoThbl
n pecypcsl
Pa3nea 1. BemecTBo U XuMH4yeckue peakiun
| [ToBTOpeHwue u yriayodieHue bubnuotexa [JOK
1' 3HAHUM OCHOBHBIX Pa3fIeioOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiiacca 636
bubmuoreka [JOK
1. OcHOBHBIE 32aKOHOMEPHOCTHU
= 4 https://m.edsoo.ru/7f41a
2 XAMHYECKHUX PEaKIUi
636
| DIIEeKTPOTUTHIECKAS bubnunoreka [JOK
3' auccorranys. XuMHIECKHUe 8 1 1 https://m.edsoo.ru/7f41a
peaKkLuy B pacTBOpax 636
Hroro no pazneny 17
Pasznea 2. Hemeraanl 1 HX coeNHEHUS
) OO6m1as xapakTepucTuKa bubnmnoreka [JOK
1' XAMHYECKHUX 3JIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpynnsl. ['anorenst 636
OO01mas xapakTepucTHKa
bu6mmorekxa [IOK
2. XUMUYECKHUX AJIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmel. Cepa u e€ 636
COETMHEHUS —
2. OO0m1as XxapakTepucTUKa bubmorexa LIOK
7 1 https://m.edsoo.ru/7f41a
3 XUMHUYECKHUX AJIEMEHTOB

636




VA-rpynmsl. A30t, pocdop
U X COCTUHEHUS

OO61as xapakTepucTHKa

bubmuoreka [JOK
2. XUMHYECKHUX DIIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KpPEMHUU U UX COCTUHECHUS T
Uroro no pazaeny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
3 bubmuoreka [JOK
1' OO1re cBOMCTBAa METAIIOB 4 https://m.edsoo.ru/7f41a
636
. bubmuoreka [JOK
3. Baxkueiimme MeTauisl U UX
16 https://m.edsoo.ru/7f41a
2 COEIMHEHUS
636
Uroro no pazneny 20
Pasjnen 4. Xumus u okpy:kaiomas cpeaa
bu6mmoreka [JOK
4. BemectBa u matepuansi B
3 https://m.edsoo.ru/7f41a
1 JKM3HHU YEJI0BEKA
636
Uroro no pazneny 3
bu6mmorexa [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a
636
OBHLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
h KoanuectBo yacos DJIeKTPOHHbIE
Jlara
I Koutpoas IlpakTuue undgposbie
Tema ypoka usyue
/ Bcero HbIe CKHe o o0pazoBaTeb
I padoThI padoThI HblIe pecypchbl
bubnuoteka
| IIpenmet xumuu. Posb xumuu B 1 LIOK
JKM3HU YeJI0BeKa. Tena u BemecTna https://m.edsoo.r
u/ff0d210c
bubnuoteka
> IlousTie 0 MeTOAaX IIO3HAHUS B 1 LHOK
XUMHUHU https://m.edsoo.r
u/ff0d227e
[TpakTnueckas padora Ne 1 «IIpaBuna bubnuoreka
3 paboThl B 1a00paTOpUU U PUEMBI 1 IIOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.r
000py/I0OBaHUEMY u/ff0d23dc
bubnuoteka
4 Yuctele BemnrecTBa U cMecu. CriocoOnI | I[IOK
pa3aeneHus cMecen https://m.edsoo.r
u/ff0d26ca
[IpakTuueckas padora Ne 2 brbmorexa
. [HOK
5 «Pazgenenue cmeceit (Ha mpumepe 1
OYKCTKH TIOBAPEHHOW COJIN) htps://m.cdsqo.r
P T w/ff0d28c8
bubnuoteka
6 ATOMBI U MOJIEKYJIBI 1

LIOK




XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB

[IpocTsle 1 CIOKHBIE BEIECTBA

https://m.edsoo.r
u/ff0d2a6¢

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d2be8

bubauoreka
LHOK

https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJ’IeKy.]'IHpHOC YUCHUC

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d2d50

3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB.
Xumnueckas popmyna. BaneHTHOCTD
aTOMOB XMMHWYECKHUX DJIEMEHTOB

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d2eae

OTtHocUTenbHAs aTOMHAs Macca.
OTtHocuTeIbHAS MOJICKYJISIpHAd Macca

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d323c¢

MaccoBas 10711 XUMAYECKOTO
9JICMCHTA B COCIMHCHHUU

KonnuectBo BemecTBa. MoJIb.
Momnspaas macca

bubanoreka
[HOK
https://m.edsoo.r
u/ff0d350c
bubanoreka
LHOK
https://m.edsoo.r
u/ff0d5230




duznyeckre U XUMHAYECKUE SBJICHMA.

Xumuaeckast pCaKknui

[Ipu3Hakuy u ycioBus NPOTEKAHUS
XUMHUYECKHUX PEAKIIUN

3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

Brerancnenns KojamyecTBa, MacChl
BEILIECTBA 10 YPABHCHUSIM
XAMHYECKHUX PEaKIUi

Knaccugukarus Xumuueckux
peakiuii (CoeIuHeHus1, Pa3I0KEHNUS,
3aMelleHus, ooMeHa)

bubanoreka
HOK
https://m.edsoo.r
u/ff0d37fa
bubanoreka
HOK
https://m.edsoo.r
u/ff0d3al6
bubanoreka
LHOK
https://m.edsoo.r
u/ff0d3b83
bubanoreka
LHOK
https://m.edsoo.r
u/ff0d5708
bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O0o0IEeHNE U
cucTeMaTu3alus 3HaHu!

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d40c4

KonTtponbhas padora Nel no reme
«BemecTBa 1 XUMHUYECKUE PEAKIIUID)

bubnanoreka
HOK
https://m.edsoo.r
u/ff0d4290




Bo3ayx — cmech razos. Cocras
BO3ayxa. Kucimopon — sneMeHT u
npocroe BeniectBo. O30H

Du3nyecKne 1 XMMUYECKUE CBOMCTBA
KHCJIOPO/Jia (peaKIuu OKUCIICHHUS,
ropenue). [lorsTue 06 oxcuaax

Crioco0bI mosTydeH s KHCI0poa B
1a60paTOPUU U TPOMBIIUICHHOCTH.
[IpumeHeHnue kucnopoaa

TennoBoii 3 PeKT XMMUIECKOM
pEaKIIMH, TIOHSITHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30-
Y SHJIOTEPMUYECKUX PEAKIIHIX

TomnuBo (HedTh, yroib U METaH).
3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro
IPE0TBPALCHHS

bubanoreka
HOK
https://m.edsoo.r
u/ff0d4438e
bubanoreka
HOK
https://m.edsoo.r
u/ff0d4614
bubanoreka
LHOK
https://m.edsoo.r
u/ff0d497a

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d4790

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d4cda

[Tpaktuyeckas padora Ne 3 o Teme
«[Tomyuenue u cobupanue
KHCJIOPO/a, U3yYEHHE €r0 CBOICTB)»

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d4ae2

BOI[OpO,Z[ — DJICMCHT U IIPOCTOC
BelecTBo. HaxoxaeHue B npupone

bubnanoreka
HOK
https://m.edsoo.r
u/ff0d4ddo

duznueckre 1 XUMUYECKHE CBOMCTBA
Bosopoa. [Ipumenenue Bogopoaa

buobmmoreka
LHOK




IloHATHE O KUCIIOTAaX U COJISIX

Croco0bl mosty4eHus: BOJOPOa B
naboparopuu

https://m.edsoo.r
u/ff0d4ddo0
bubanoreka
LHOK
https://m.edsoo.r
u/ff0d50d2
bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d4ddo

[TpakTiueckast pabota Ne 4 o Teme
«[lony4yenue u cobupanue BOAOPOA,
M3yYEHHUE €r0 CBOMCTB»

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d4£42

MounsipHbiii 00bEM ra3oB. 3aKoH
ABoraapo

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d542e

Brruncnenus o0bEMa, KoJIMUeCcTBa
BEILIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMUECTBY BEIECTBA MK 00BEMY

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d55a0

Brruncnenns o066MOB ra3os 1o
YPaBHEHUIO PEaKIIMU Ha OCHOBE
3aK0HA 00BbEMHBIX OTHOLIEHUI ra30B

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

bubanoreka
[HOK
https://m.edsoo.r
u/ff0d5708

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d587a




Cocras ocuoBauuii. [Toustre 00
WHIUKATOpax

Boga kak pacTBopHTENb.
Hacpimenabie u HeHACHIIIICHHBIS
pactBOpbl. MaccoBas 10Jisl BEecTBa
B pacTBOpe

[TpakTrueckas padota Ne 5 o Teme
«IIpuroroByieHHuE PacCTBOPOB C
onpeae€HHON MacCOBOM J10Jei
PacTBOPEHHOTO BEWIECTBA»

KonTtponbHast padora Ne2 o reme
«Kucnopoa. Bogopoa. Boga»

Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

bubanoreka
HOK
https://m.edsoo.r
u/ff0d59e2

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d5b40

bubnuoreka
HOK
https://m.edsoo.r
u/ff0dSeba

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d6342
bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d664e

[TosrydyeHne U XUMHYECKUE CBOKCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEpHBIX OKCHJIOB

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d664e

OcHoBaHusI: cOCTaB, Kinaccuduxams,
HOMEHKJIaTypa

bubnanoreka
HOK
https://m.edsoo.r
u/ff0d67ca




[Tonydyenune u XuMHYECKHE CBOMCTBA
OCHOBaHU

Kucnorsr: cocras, kiaccuduxanus,
HOMEHKJIaTypa

[TomydyeHnue 1 XUMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOMCTBa

[IpakTuueckas pabora Ne 6. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
«OCHOBHbI€ KJIaCChl HEOPraHUYECKHX
COCIMHEHUN»

bubanoreka
HOK
https://m.edsoo.r
u/ff0d67ca
bubanoreka
HOK
https://m.edsoo.r
u/ff0dfee2
bubanoreka
LHOK
https://m.edsoo.r
u/ffOdfee2
bubanoreka
LHOK
https://m.edsoo.r
u/00ad9474

bubanoreka
[HOK
https://m.edsoo.r
u/00ad9b7c

I'enernueckas CBSA3b MEXKIY KiacCaMHU
HEOPraHWYECKUX COCIMHEHUI

bubnnoreka
[HOK
https://m.edsoo.r
u/00ad9a50

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

bubnanoreka
HOK
https://m.edsoo.r
u/00ad9cb2




KonTtponsnas padora Ne3 o reme

bubanoreka

n L[OK
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
PO—" https://m.edsoo.r
A u/00ad9e1a
bubanoreka
[TepBbIe MOMBITKY KIIACCHPUKAITUU
HOK
XUMHUUYECKHUX DJIEMEHTOB. IloHsiTHE O
IPYIIIAX CXOOHBIX DJIEMEHTOB hitps://m.edsoo.r
Py A u/00ad9ffa
[lepuoauueckuii 3aK0H U Bubnmoreka
Ilepuoauueckas cucrema IIOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.r
Menneneesa u/00ada52¢
bubanoreka
LHOK
[Tepuoapl, Tpynmsl, MOATPYIIBI
https://m.edsoo.r
u/00ada52c
bubanoreka
Crpoenue atomoB. COCTaB aTOMHBIX LIOK
anep. M3oronsl https://m.edsoo.r
u/00ada342
bubanoreka
CTpoeHue AIIeKTPOHHBIX 000I0YeK OK
aToMOB 3J1eMeHTOB [lepuoanueckoit a
- I 1. Menzeneesa https://m.edsoo.r
ncremsl /1. U. HIEJIEEB
8 u/00ada6bc
XapakTeprucTuKa XUMHYECKOTO bubnuoreka
3JIEMEHTA 110 €TI0 ITOJI0KEHUIO B LIOK
ITepnonnueckoit cucreme /1. Y. https://m.edsoo.r
Menpeneesa u/00ada824



3nauenue [leproanyueckoro 3akoHa
JUISL pa3BUTHS HAYKU U MIPAKTUKH. [].
N. MenpneneeB — y4€HbIH, IEAaror U
rpakJIaHUH

PesepBHeiit ypok. O600ICHHE 1
CUCTEeMAaTH3aIHsI 3HAHWH /
Bcepoccuiickas mpoBepouHas pabota

Kontponbnas paborta Ne4 o teme
«Ctpoenne aroma. XUMUYECKast
cBs13b» / Beepoccuiickas
poBepoyHas pabora

DNEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMHUYECKHUX AJIEMEHTOB

Nonnas xumndeckas CBA3b

bubnuoreka
LHOK
https://m.edsoo.r
u/00ada96e

bubanoreka
LHOK
https://m.edsoo.r
u/00adb33c

bubnuoreka
HOK
https://m.edsoo.r
u/00adb486

bubanoreka
LHOK
https://m.edsoo.r
u/00adaab8
bubnnoreka
LHOK
https://m.edsoo.r
u/00adac34

KoBanenThas MoJIsIpHasA XUMHUYICCKast
CBA3b

bubnnoreka
[HOK
https://m.edsoo.r
u/00adaab8

KoBanentnas HEMoJIsIpHad
XUMHUYCCKas CBA3b

bubnanoreka
HOK
https://m.edsoo.r
u/00adaab8




bubanoreka

6 ILHOK
CreneHp OKUCIECHUSI 1
4 https://m.edsoo.r
u/00adae28
bubanoreka
6  OKHCIUTEIBHO-BOCCTAHOBHTENIBHBIE 1 L[IOK
5  peakiuu https://m.edsoo.r
u/00adb076
bubanoreka
6
OKHUCIUTEIN U BOCCTAHOBUTEIN 1 HOK
6 https://m.edsoo.r
u/00adb076
PesepBHblit ypok. O6001IeHNE U bubmmoreka
6 | cucreMaTu3anusd 3HAHUI IO TEME 1 LIOK
7 «Ctpoenue aroma. XuMUYeCKas https://m.edsoo.r
CBSA3bY u/00ad9cb2
bubanoreka
6  PesepBHbiii ypok. O6001IEHNE U | I[IOK
8 | cucremarusanusa 3HaHUI https://m.edsoo.r
u/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

OCHOBHBIX pa3aCiIOB KypcCa 8
Kiacca»

AN KoauuecTBO 4acoB 1 DJIeKTPOHHbIE
aTa
n KounrtpoJsb undposbie
Tema ypoka IIpakTnyec HU3Y4YeH
/ Bcero HbIE o0pa3oBaTejibH
KHue padorpl  MA
n padoThI bl€ pecypchl
[lepuoanueckuii 3aK0OH. Bubnuoreka
1 [Tepnonuueckas cucrema 1 IHOK
XUMHYECKHX 31eMeHTOoB /I, H. https://m.edsoo.ru
Mennenecena /00adb59e
3aKOHOMEPHOCTH B bubnuortexa
’ WU3MEHEHUU CBOMCTB 1 IHOK
XHMHYECKUX DJIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MTEPUOJIOB /00adb6b6
bubnunoreka
Knaccudukanus u
HOK
3 HOMEHKJaTypa 1
copra cc errec https://m.edsoo.ru
HEOPraHUYECKHUX B TB
p m /00adb7e2
. bubnmmoreka
Buasl xumudeckoi CBSI3U U
IHOK
4 TUNBI KPUCTALITUYECKUX 1
eléTo https://m.edsoo.ru
MIETOK
P /00adbact
KonTtponbhnas padora Nel o
teMe «lloBTOpeHne n
5  yriyOneHue 3HaHUM 1 1




Knaccudukanuss XUMHIeCKHX
pEaKIHii IO PA3INIHBIM
NpU3HaKaM

ITonsarue o CKOpPOCTH
XUMHYSCKOM PEaKIuu.
IIoHsTHE O TOMOT€HHBIX B
TCTCPOTCHHLBIX PCAKIUAX

[ToHsTHE O XUMUUECKOM
paBHOBecHuU. DaKTOPHI,
BJIUSIIOIIIME HA CKOPOCTh
XUMHYECKOW PEaKUU U
MOJI0KEHNE XUMHUYECKOTO
paBHOBECHS

OKHUCITUTENBHO-
BOCCTaHOBUTENBbHBIE PEAKIIUU

Teopust 2NEKTPOITUTHYECKON
nuccounanuu. CUnbHbIE U
ci1a0ble AIEKTPOJIUTHI

HoHHbIE ypaBHEHUS peakIuil

XUMHYECKHE CBOMCTBA KUCIOT
U OCHOBAHUH B CBETE
IpeJICTaBIeHU 00

bubnnoreka
LHOK
https://m.edsoo.ru
/00adbcb0

bubnuoreka
LHOK
https://m.edsoo.ru
/00adbe9a

bubmnoreka
IHOK
https://m.edsoo.ru
/00adc28c¢

bubmnnoreka
HOK
https://m.edsoo.ru
/00adcade

bubnuoreka
HOK
https://m.edsoo.ru
/00adcd68

bubnuoreka
HOK
https://m.edsoo.ru
/00add448

bubauoreka
LHOK
https://m.edsoo.ru
/00add5d8




BHGKTpOHHTquCKOﬁ

JHUCCOIUAIIHN
XHMHUYEeCKHEe CBOMCTBA COJICH Bubmnoreka
B CBETE IpeCTaBICHUN 00 LHOK
3JIEKTPOJIUTHUECKON https://m.edsoo.ru
JUCCOLMAIIU /00add8b2
bubnuoreka
. HOK
[TonsiTe 0 TuApPOIU3E CoJien
https://m.edsoo.ru
/00add9d4
bubmnoreka
O06o06mIcHuE U IHOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru
/00addd12
bubmnoreka
[TpakTuueckast paborta No 1.
IHOK
«Pemenue
https://m.edsoo.ru
»
AKCIEPUMEHTAIBHBIX 3a7a4 /00addbfa
KonTtponbHnas pabora Ne2 mo bubnuotexa
TeMe «DIEKTPOIINTHYECKAsS LIOK
JCCOIMAIA. XUMHUUECKHE https://m.edsoo.ru
peaku B pacTBOPax» /00addecO
bubmunoreka
OO01mas xapakTepucTHKa
HOK
raJlor€HOB. XMMHYECKHE
. https://m.edsoo.ru
CBOMCTBa Ha MpUMEpE XJopa /00addfe?
Xnoposogopoa. ConsiHast bubnmnoreka

KHUCJI0Ta, XUMHYCCKHEC

HOK




CBOMCTBA, MOJTYYCHHE,

https://m.edsoo.ru

MIPUMEHEHUE /00ade104
[TpakTiueckast paborta Ne 2 o bubnuoteka
Teme «llomydyenue cosssHON HOK
KHUCIIOTBI, U3YUEHHE €€ https://m.edsoo.ru
CBOWCTBY /00ade348
Brprunciienus o ypaBHeHUSIM bubnuorexa
XUMHUYECKHUX PEAKLINH, €CIIH IHOK
OJIMH U3 PEAreHTOB J1aH B https://m.edsoo.ru
U30BITKE /00ade488

bubnmnoreka
OO61mas xapakTepucTHKa HOK
a51eMeHTOB VIA-Trpymnbl https://m.edsoo.ru

/00ade64a
ANOTpOITHBIE MOAU(PHUKAIINN bubnmnoreka
cepbl. Haxoxnenue cepol v €€ IHOK
COEIMHEHUH B IPUPOJIE. https://m.edsoo.ru
XUMHUYECKUE CBOWCTBA CEPBI /00ade64a
CepoBonoponi, CTpOECHHE, bubmorexa
(pmflqecxne U XUMUYECKHUE thtOpi//m.edsoo.ru
cponcTa /00ade802
Oxkcupl cepol. CepHas bubnmnoreka
KUCIIOTa, PU3NYECKUE U IHOK
XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru
NIPUMEHEHNE /00adea28
XUMHUYECKUE PEAKIIUH,

bubnmnoreka
JeKale B OCHOBE LIOK

IPOMBIIIIEHHOTO ClIoco0a




IMOJIy4YCHHUSA cepHoﬁ KHCJIOTBI.

https://m.edsoo.ru

XuMHYECKOE 3arpsA3HeHIe /00adec8a
OKPYKaroIlEe Cpebl
COEMHEHUSIMH CEPbI
bubnuorexa
Beruucienue MaccoBoit 1011 HOK
BBIXO0J1a IPOAYKTA PEaAKLUU https://m.edsoo.ru
/00adec8a
OO61mas xapakTepucTHKa
bubnuorexa
31eMeHTOB VA-rpynnsl. A30T, LIOK
aCIpOCTPaHEHUE B IPUPOJIE
2} poctp PHPOAE, https://m.edsoo.ru
W3UYECKUE U XUMUYECKHUE
. /00adeea6
CBOMCTBA
bubnuorexa
AMMHaK, ero Gpu3nvIecKue u OK
XUMHYECKHE CBOMCTBA, 1
https://m.edsoo.ru
MOJYyYECHHE U TPUMEHEHUE
i P /00adf004
bubnmnoreka
[IpakTuueckas padbora Ne 3 o OK
teMe «llomydenne ammuaka, 1
. https://m.edsoo.ru
W3y4YEHHUE €r0 CBOMCTBY»
v /00adf180
. bubnuoreka
A3oTHas KHCIO0Ta, €€
HOK
bu3nYecKue 1 XUMHIECKIE
. https://m.edsoo.ru
CBOICTBA
/00adf306
Hcnonp3oBaHne HUTPATOB U bubnmnoreka
coJIell aMMOHUS B KaUECTBE LIOK
MHUHEpaJIbHBIX Y100pEHUH. https://m.edsoo.ru
XHUMHUUYECKOE 3arps3HEHUE /00adf518




OKpY>KaroIen cpenbl
COEJIMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) bubnuorexa
u ochopHas KUcoTa, IHOK
bu3HYecKre 1 XUMHUIECCKHE https://m.edsoo.ru
CBOICTBA, IOIyYEHHE /00adf68a
Ucnonb3oBanue hocdaTtos B bubnuorexa
KayeCTBE MUHEPATbHBIX IHOK
ynobpenuil. 3arps3HeHue https://m.edsoo.ru
IPUPOIHOI cpensl pocharamu /00adfc20
bubnmmoreka
Yrnepon, pacnpocTpaHeHUE B LOK
npupoze, Gu3nIecKue u
. https://m.edsoo.ru
XUMHYECKHUE CBOMCTBA /00adfdoe
Okcuabl yraepojaa, ux
bubnuoreka
bu3HYecKue U XUMHUYECKIE
. HOK
CBOMCTBA. DKOJOTHYECKHE
6 https://m.edsoo.ru
poOJIEMBI, CBSI3aHHBIE C J00adfebe
okcuoM yriepona (IV)
bubnmmoreka
N HOK
VYronbHas KUCIOTa U €€ COJTU
https://m.edsoo.ru
/00ae006¢
[IpakTuueckas pabora Ne 4 mo
" bubnuorexa
teme "[loyuenue OK
YTJIEKHUCIIOTO Ta3a. 1
K https://m.edsoo.ru
KIS Ha
a4eCTBEHHAs PeaKil 1002027

KapOoHaT-HOH"




[TepBonavaibHbIC TOHATHUS 00
OPraHMYEeCKHUX BELIECTBAX KaK
0 COEIMHEHHUSIX YIIepoa

Kpemuunii u ero coequHeHus

[TpakTuueckast pabota Ne 5.
Pemenue
SKCHEPUMEHTAIbHBIX 3a7a4 110
TeMme «Baxueiine
HEMETAJIbl U UX COCAUHEHHUS

KonTtponpsHas padora Ne3 mo
TeMe «Baxkaenme
HEMETAJUIBI K X COCIUHEHUS

OO11as xapakTepuCTHKa
XUMHUYECKHUX DIIEMEHTOB —
MeTasuloB. Merauindeckas
CBS3b U METaJNIMYECKast
KPUCTAJUINYECKasl PELIETKA.
®usnyecKue CBOMCTBA
METaJUIOB

XUMHUYECKUE CBOMCTBA
METaJlIOB.
DIIEKTPOXUMUYECKUN P
HaIPSHKEHUN METaJIOB

bubnnoreka
LHOK
https://m.edsoo.ru
/00ae054e
bubnnoreka
HOK
https://m.edsoo.ru
/00ae080a

bubmnoreka
IHOK
https://m.edsoo.ru
/00ae0bf2

bubnnoreka
LHOK
https://m.edsoo.ru
/00ae0e18

bubmunorexa
IHOK
https://m.edsoo.ru
/00ael103e

bubauoreka
IIOK
https://m.edsoo.ru
/00ael156




OO0mue cnocoObI MOTYYEHUS

MeTaiioB. CIijiaBbl. bubnuoreka

Brluucnenus no ypaBHEHUAM HOK

XUMUYECKHUX PEAKLUM, ECIIH https://m.edsoo.ru

OJVH U3 PEAreHTOB COAECPKUT /00ael 156

IPUMECH
bubnuorexa

[ToHsiTE O KOPPO3UU LHOK

METAJIJIOB https://m.edsoo.ru
/00ae1278
bubnuoreka

[Ieno4nbie METAIBI HOK
https://m.edsoo.ru
/00ae14b2
bubnuoreka

OKcHuAbI U THAPOKCHUTBI HOK

HATpUs U KaJIUA https://m.edsoo.ru
/00ael4b2
bubnuorexa

[I1enouno3eMenbHBIE METAIIIIBI IHOK

— KanbIUH{ U MarHui https://m.edsoo.ru
/00ael5¢e8
bubnuorexa

Baxneiime coeiuHEHNS IHOK

KaJIbIUS https://m.edsoo.ru
/00ael5e8

0O00011eHne n
CUCTEMATH3aLUs 3HAHUH




KécTkocTh BOJIBI U CLTOCOOBI
€€ ycTpaHeHUs

[IpaxTuueckas padora Ne 6 o
teme "JKECTKOCTh BOJIBI U
METO/IbI €€ yCTpaHeHus "

ATIOMAHAN

AmdoTepHbIe CBOICTBA
OKCH/JIa M THJIPOKCH/IA

Kemezo

bubnnoreka
1HOK
https://m.edsoo.ru
/00ae1886
bubnnoreka
HOK
https://m.edsoo.ru
/00aelae8
bubmnnoreka
HOK
https://m.edsoo.ru
/00aelc64
bubmnnoreka
HOK
https://m.edsoo.ru
/00aelc64
bubmunorexa
HOK
https://m.edsoo.ru
/00ae1d86

Oxcuibl, THIPOKCUABI U COIH
xenesa (II) u sxenesa (11I)

bubmunorexa
IHOK
https://m.edsoo.ru
/00ae35¢6

0O00011eHne n
cUCTeMaTHU3anus 3HaHUHU

[TpakTiueckast pabora Ne 7.
Pewenne
AKCIIEPUMEHTAJIBHBIX 3a4a4 110

Bbubnunoreka
1HOK
https://m.edsoo.ru
/00ae3de8




TeMe «BaxkHenme MeTaibl U
UX COEOUHEHU)

Brraucnenus no YpaBHCHHAM
XUMHUYCCKHUX peaKuHﬁ, €Clin

bubnuoteka
OJIMH U3 PEareHTOB JaH B
HOK
U30BITKE WU COJAEPIKUT
coi. B e https://m.edsoo.ru
npumecu. Berancnenus
prMect. /00ae1750
MaccOBOH J0JIM BbIXOJa
IPOAYKTA peaKuu
O06o0061IEHNE U
cucTeMaru3anus 3HaHU
KontponpsHas padora Ne4 mo
TeMe «BaxHeline MeTauibl 1
UX COECIUHEHUS»
bubnmnoreka
BemectBa u matepuansl B OK
MTOBCETHEBHOW KU3HU 1
OBeKA https://m.edsoo.ru
YEJIOBEK
/00ae3£50
bubnmnoreka
XUMHUYECKOE 3arpsi3HEHNE HOK
OKpPY’KaIOILEeH Cpebl https://m.edsoo.ru
/00ae4270
bubnmnoreka
Ponb xumuu B pelieHuu HOK
HKOJIOTHUECKUX MPOobIIeM https://m.edsoo.ru
/00ae4270
PesepBHrIit ypok. O6001ICHHE bubnmnoreka

¥ CHCTEMAaTH3aIys 3HaAaHUH

LIOK




https://m.edsoo.ru

/00ae0d0a
bubnuoreka

6  PesepBHbIil ypok. O6001ICHNE | LIOK

7 U CHCTeMaTH3allis 3HaHUM https://m.edsoo.ru
/00adb33c
bubnuorexa

6  PesepBHbIil ypok. O6001ICHNE | LIOK

8 W cucremarm3anys 3HaAHUK https://m.edsoo.ru
/00ad9cb?2
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30
OCHOBHOI'0 00111er0 00pa30BaHUA

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

PacKphIBaTh CMbBICI OCHOBHBIX XHMHUYECKHMX IOHSITHH: aTOM, MOJIEKYII
BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAs W HEOIHOPOIH
aTOMHasT M MOJIEKYJIIpHAs Macca, KOJHYECTBO BEIIECTBA, MOJIb, N
XUMHUYCCKOI'O 2JIEMEHTA B COCIUMHCHHUN, MOJIFIpHBIﬁ O6’I>éM, XUMHYECKa |
PEaKIMK COCIMHEHHs, pEaKIMh PAa3JIOKECHUS, PEAKIUU 3aMelleH
IHJIOTEPMHUUYECKUE PEAKINH, TeIIOBOU (P (EKT peakiuu, pacTBOpP, Mac

KOHIIEHTpAIlUs1) B pacTBOpE

1.2

1.3

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMWUYECKUX MOHATUN U IIPUN
BEILECTB U UX IPEBPALLECHUN
UCIOJIb30BaTh XMMUYECKYIO CHUMBOJIUKY JJISl COCTaBJIECHUS (OPMYI BE

peakuun

1.4

PaCKpBIBATb CMBICI 3aKOHOB COXPAHCHUA MACChl BCUICCTB, IMOCTOSAHCTB

YUYCHUA, 3aKOHA ABOI‘a,[[pO

1.5

ONpeACIAATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHLIX COCINHCHUAX

1.6

1.7
1.8
1.9

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUEC PCaKINU (HO YUCIYy U COCTaBy Yy4ac’

Ter10BoMY 3G (DeKTy)
BBIYUCJIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO 1 MOJIIPHYIO MaCChbl BEIICCT
BBIUHUCIISATH MACCOBYIO JIOJIF0 XMMHUYECKOI0 3JIEMEHTA 110 (POPMYIIE COEIH:

BBIYUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

NPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOABbI IIO3HAHUA — Ha6J'IIOJICH

AKCIIEPUMEHT (peabHbI U MBICICHHBIN)

ITo Teme: «BaxxHeiilre npeaCcTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»




2.1

PaCKphIBAaTH CMBICJI OCHOBHBIX XUMHUYCCKUX TTOHATHH: OKCHJ, KHCJIOTa, O

9 KIIACC

2.2 OIpeNeNATh NPUHAAIEKHOCTD BEILECTB K OIPEAeIEHHOMY KJIacCy COe/Iu]
2.3 KJ1accu(puIUpOBaTh HEOPraHMUECKUE BELIECTBA
y XapakTepu3oBaTh (ONUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA BEILIECTB
' ONMCAHNUE IPUMEPAMH MOJIEKYJISPHBIX YPABHEHUM COOTBETCTBYIOIIMX XM
)5 IIPOrHO3MPOBaTh CBOMICTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaudec
' IPOTEKaHUs XUMUYECKUX MPEBPAILCHUH B pa3IMYHBIX YCIOBUAX
ClleIoBaTh IPaBUJIaM II0JIb30BAHUS XUMHUYECKOH IOCYIOW U Jlabopart
IpaBUiIaM OOpalIEHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAM
Y XMMHUYECKHX OIBITOB IO MOJYYCHHIO UM COOMPaHMIO Ta3000pa3HBIX B
' IPUTOTOBJICHUIO PACTBOPOB C OINpPENEIEHHOW MaccOBOM J0iel pacTBOf
IIPOBOAMTh XMMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPO!
UHAUKATOPOB (Jakmyc, ¢heHondraaert, METUIOPAHXK U IPYTHE)
2.7 IPOBOJUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOHN peakuuu
3 ITo Teme: «Ilepuoanueckuii 3akoH u Ilepuoauueckas cucreMa XMMHYEC
Crpoenue aToMoB. XuMHuecKas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIb}
pacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX IOHATUH: ApO aToma, 37
3.1 opbutanb, paamyc aroma, XUMHYEecKas CBS3b, IMOJISIpHAsT U E
AJIEKTPOOTPHULIATEIbHOCTh, HOHHAS CBSA3b, HOH, KATUOH, AHUOH, CTEIIEHb (
3.2 KJIAaCCU(UIUPOBATH XUMUYECKUE DIIEMEHTBI
ONHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ileproguueckoit
33 pa3ianyaTh MOHATHS «J1aBHas moarpymnmna (Arpymnma)» u «mmododHas I
«OOJIBIIINE» NEPUOJIBI
packpbeiBaTh cMbica Ilepuonmueckoro 3akona JI.MI. Menneneesa
34 NEepPUOANYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT I
CUCTEME
COOTHOCHUTH 0003HaYEHMSI, KOTOpble nMeroTcs B Tabnuue «Ilepuoanyeck:
3.5 .. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
3apsiz sapa, ooliee YUCIo EKTPOHOB U paclpeieieHne UX 10 3JIEKTPOH
3.6 OTIpeNIeNATh CTETIEHb OKUCIIEHUS SJIEMEHTOB B OMHAPHBIX COCMHEHUSX
3.7 OTIpeNeNATh BUJ XMMUYECKOH CBsI3U (KOBAJICHTHAsI U MOHHAs) B HEOPraH}




Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM 00
OCHOBHOI'0 00111er0 00pa30BaHUs

1

Ilo Teme: «BemniecTBo M XUMHYECKast pEaKmus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TIOHATUH: pacTBOp
UIEKTPOIUTUYECKAs JUCCOLUALMS, pEeaKMM MOHHOIO OOMeHa, KaTa
oOpaTuMble M HEOOpaTHUMBIC pPEaKIMH, OKHCIUTEIHHOBOCCTAHOB
BOCCTAHOBUTENIb, OKHMCJIEHHE M BOCCTAHOBJICHHE, AJUIOTPONMsS, a
(KOoBaJIGHTHAsl, MOHHAsA, METAJNIMYECKasi), KpUCTaNINYecKasi PelETK

peakiu

1.2

1.3

WJUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKHMX ITOHSATHU
OIMCAHUY BEUIECTB U UX MPEBPALICHUN

COCTaBJISITb YPAaBHCHUA BJIGKTpOJII/ITI/I‘{eCKOfI JUCCoranu KHUCJIO"

COKpaH_IéHHLIC YpaBHCHU peaKHI/Iﬁ HOHHOI'0 0OOMeHa

1.4

1.5

PaCKpbIBaATh CYHIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX PCEak

AJEKTPOHHOrO OajlaHca 3TUX peakUuit
IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM peaKIuu

ITo Temam: «HeMeTaminsl M UX COeAUHEHUS» U «MeTajjbl U UX COCIU]

2.1

XapaKTEepU30BaTh (OMUCHIBATH) OOIIUE M CHEU(DUUSCKIE XUMHUYECK
BEIIECTB, MOATBEPKAAs ONMMMCAHUE TPUMEPAMH MOJICKYJIIPHBIX U HOH

XUMHUYCCKUX peaKI_lI/Iﬁ
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COCTaBJISITh YpPaBHCHUSA peaKI.IPIfI, MOATBCPKAAOIMIUX CYIICCTBOBA
BCIICCTBAMU PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX CTP(

XUMHUYCCKUX npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX
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2.5

3.1

ClleZIoBaTh MPaBUJIaM MOJIb30BAHUS XMMHMYECKON MOCyaoil u nabopa
MpaBHUJIaM OOpaIeHHs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIIUS
XUMHUYECKHX ONBITOB MO MOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX
rasa)

MIPOBOJIUTH PEAKLUH, MOATBEPKIAIOIINE KadeCTBEHHBI COCTaB P:
OTNBITHBIM NMYTEM XJOpUA-, OpoMuA, HoAuA, KapOoHat, docdat, cr
KaTHOHbI aMMOHUS, HOHBl H3YYEHHBIX METAJUIOB, MPHUCYTCTI

HCOPraHNYCCKUX BCIICCTB
ITo Teme: «XuMHs 1 OKpY’KaroIasi cpenay

pacKpbIBaTh CMBICI OCHOBHBIX XuMHuueckux nouatuii: [1/IK BemecTn:




3.2

MPUMEHSATh OCHOBHBIE OMNEpPAIUd MBICIUTEIBHON ESTEILHOCTH
00001IIeHIe, CUCTEeMATHU3aIINIO, BBISIBJICHUE MPUIHMHHO-CIICICTBEHHBI
BEIIECTB U XMMUUYECKUX PEAKIHI; €CTECTBEHHOHAYYHBIE METO/bI 10!

MOJICJIMPOBAHUE, IKCIIEPUMEHT (PEeaJIbHbIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIbHBIe XUMHUYCCKUC ITOHATUA

[Ipenmer xumuu. Posib XUMUM B )KU3HH YEJIOBEKA. XUMUA B CUCTEME HayK. Tena

BCIIICCTB. AI‘pCFaTHOC COCTOSIHHEC BCIIICCTB

1.2

IlonsTue o METOJaxX IMO3HAHWA B XMUMHH. Ywucteie BCIIECTBA U CMECH. Crioco051 J o

1.3

1.4

1.5

1.6

ATOMBI 1 MOJIEKYJIbl. XUMUYECKHE 37eMEHThl. CUMBOJIBI XUMHUECKUX 3JIEMEHTC
ATOMHO-MOJIEKYJIIPHOE YUEHHUE

Xumnueckas (opmyina. BaleHTHOCTP aTOMOB XHMHYECKUX DJIEMEHTOB. 3aKO
OTtHocutenbHasg aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJsIpHas Macca. Maccor
COCIMHEHUH

KomuuectBo BemectBa. Monbs. Monsipaast macca. B3aMOCBSI3b KOJIMYECTBa, Ma
BemiecTBa. Pacy€rel mo popMynamMm XUMHUECKUX COCTMHEHUI

OuznuecKkue U XMMHUYECKHE SIBICHUS. XUMHUYECKas peakius u €€ Mpu3HaKu. 3

Xumunyeckue ypapHenus. Kiaccupukanus XMuMHYECKUX peakiuii (COeTUHEHHUS, P

1.7

2.1

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCY 101, C MPaBHIIaMH P
oOpamieHusi ¢ JgaboOpaTOpHBIM OOOpYAOBaHHEM, HW3yYE€HHWE U OIMHUCAHUE
HEOPraHMYEeCKUX BELIeCTB, HaO0IeHHe (PU3NUYecKHX (TIIaBlieHHe BOCKA, TasHUE
KHIIEHUE ¥ KOH/ICHCAIHS BOJIbI) U XUMHUECKUX (TOPEHHE CBEUH, IIPOKATUBAHUE M¢
MeJla ¢ KMCJIOTOW) sIBIIEHUH, HaOII0IeHUe U ONMCAHNE MPU3HAKOB MPOTEKAHMS 3
caxapa, B3aMMOJIEMCTBHE CEPHOIN KHUCIIOTHI C XJIOPUAOM Oapusi, pa3iokKeHHe TH]]
B3aUMOJIeHCTBHE Xene3a ¢ pacTBopoM coiu Meau(Il), uzyuenue cnoco6oB pazaen
¢unabTpOBaHWE, BbIMApUBAaHUE, JUCTWUIALMSA, Xpomarorpadus), IMPOBEIEH!]
HaOJII0ICHNE U ONMCAHKUE PE3YIbTAaTOB MTPOBEACHUS OIBITA, HIUTFOCTPUPYIOLIETO 3
Mojienieil MoIeKy (IapoCTep>KHEBbIX)

Baxneiimme npeacraBuTeIN HEOPraHUIECKUX BELIECTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucinopon — sieMeHT U MpocToe Bel
npupoje, Gpusnyeckrue U XUMHUECKUEe CBOWCTBA (peakiuu ropeHus). OKcuapl. |
MOJTyYEeHHUs KHCIIOPO/a B JJaOpaTOpUH U MPOMBIIIIEHHOCTH. KpyroBopoT Kuciaopc

MoauUKaIUs KHCIOPOa




2.2

2.3

TennoBolr 3PGHEeKT XUMHUYECKOW pEaKluuh, TEPMOXHUMHUYCCKHE YPaBHEHHUS, JK:
TormnuBo: yroib 1 MeTaH. 3arpsi3HEHHUE BO3/yXa, YCHIICHHUE TAPHUKOBOTO P EeKT
Bonopon — anemeHT u mpocroe BemectBo. HaxoxxaeHnne Bogopona B mpupose, ¢

IIPUMEHCHUC, CITIOCOOBI IMOJTYyUCHUA. KucmoTs! u comm
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Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

2.6

2.7

2.8

®usnueckue cpoiicTBa BoAbl. Bojma kak pactBoputens. PactBopbl. Haceimen
PactBopuMocTh BemiecTB B Boje. MaccoBasi 107151 BEIIECTBa B pacTBOpe. XUMHUY
Ponb pacTBOpOB B IpUPOJE U B )KU3HU YenoBeka. KpyroBopot Boibl B mpupoe. 3al
Y OYMCTKA IPUPOAHBIX BOJ

Knaccudukanus neopranmueckux coeaumnennid. Oxcuapl. Knaccudukanus okcu
KHCIIOTHBIE, aM(pOoTepHbIe) U HeconeoOpasyromue. Homenknarypa okcuaos. Ou
okcui0B. [loyuenue okcuaoB

OcHoBanus. Knaccudukanus OCHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOB
®u3nyecKue U XUMHUYECKUE CBOMCTBA OCHOBaHMM. [lonydyeHne ocHOBaHUI
Kucnorsl. Knaccugukamus kucnor. Homenkmarypa kucior. dusndeckue U x

aktuBHocTH MeTtasuioB H.H. bekerosa. [lonyyenue kucior

2.9

Comu. Homenknarypa cosneil. dusnueckrue 1 XUMUYECKUE cBoKcTBa coliel. [Tomy

2.10

I'eneTnyeckas cBs3b MCKAY KiIIaCCaMU HECOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHYECKUH 3KCIIEPUMEHT: KAUECTBEHHOE ONPEIETICHUE COAEPKAHMS KUCIOPOIa
pacro3HaBaHHe U U3yUYEHHE CBOICTB KHCIOpOa, HAOII0eHIE B3aUMOJECHCTBUS
BO3HUKHOBEHUS U MPEKpaIIEeHUs TOpeHus (Ioxapa), 03HaKOMJIEHHE C 00pa3liami
MoJIy4eHue, codrpaHue, pacrio3HaBaHUE U M3YYEHHE CBOMCTB BOJOpojia (Toper
okcuoM Meau(Il) (Bo3MOXKHO MCIIONIB30BaHUE BHICOMATEPHATIOB), HAOIIOICHHUE
MOJIb, HCCJIEIOBaHHME OCOOEHHOCTEM pacTBOPEHHUS BELIECTB C PA3IUYHOU

pacTBOpPOB C OIPENEIEHHOW MAacCOBOM [J0JIEM PaCTBOPEHHOIO BELIECTBA, B3a
(HaTpueM M KajbleM) (BO3MOXKHO UCIIOJb30BaHUE BUIEOMATEPUAIIOB), OTIPEIEII
C MOMOUIBI0 MHJIMKATOPOB, HCCIIEI0BaHNE 00pa3ll0B HEOPraHMYECKUX BELECTB
U3MEHEHHs OKPACKH MHIMKATOPOB B PACTBOPAX KUCJIOT U ILEIOYEH, U3YUECHUE E
pacTBOPOM CEPHOM KHUCIOTBI, KHCIOT C METaUlaMM, pPEaKIUi HeWTpanusa
OCHOBAaHMH, BBITECHEHUE OJJHOTO MeTajlla APYIMM U3 PacTBOPA COJIU, PELICHUE 3

«BaxHennme KiIaccel HEOPraHMYECKUX COSUHEHUI»

[Tepnonnueckuit 3akoH u [lepuoanueckas cuctemMa XMMUYIECKUX d1eMeHToB [[.1.

Xumudeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCIILHEIC pcaknuun



3.1

[lepBbie moONbITKY KiIaccu(PUKAIMU XUMUYECKHUX 2J1eMeHTOB. [loHsATHE 0 rpynnax
L1EJIOYHO3EMENbHBIE METAJLIbI, TaJIOTE€Hbl, UHEPTHBIE Ia3bl). DIEMEHTbI, KOTOPbIE

THUAPOKCH]IBI

3.2

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucrema XUMU4YECKUX 3J1eMeHTOB J[. 1. |
JUTMHHOTIepUOaHAss Gopmbl [lepuoandecKoil CHCTEMBl XHUMHUYECKUX JJIEMEHTO!

rpynnbl. DU3nUecKuil CMbICT TOPSAKOBOTO HOMEPA, HOMEPOB MEPHOJIa U TPYIIIIbI
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Ctpoenne atomoB. CocTtaB aTOMHBIX siziep. M3oTonbl. DiekTpoHbl. CTpOSHUE 3JIeK
20 xumuueckux ueMeHToB Ilepuoauueckoit cucremsl .M. MenneneeBa. Xapax

1o ero noJyioxenuto B [lepuonuueckoit cucreme JI.1. Menneneera
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3aKOHOMEPHOCTH U3MEHEHUS PaJiiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJLIIUY
10 rpynnaM u nepuojaM. 3HaueHue llepuoanueckoro 3akona u Ilepuonnyeckoi

JUISL pa3BUTHS HayKu U nipakTuku. J[.M. MenaeneeB — yu€Hblil U rpaklaHuH

3.5

Xumunyeckasi cBsizb. KoBajeHTHass (mojisipHass M HEMOJSIpHAsl) CBS3b. OJIEK

a5eMeHTOB. MoHHas CBSI3b

3.6

3.7

Crenenp okucieHusa. OKHUCIHTEIFHOBOCCTAHOBHUTCIBHEIC pCaKIuu. Hpoueccr

OKHUCIINTEIIN U BOCCTAHOBUTEIN

XUMUYECKUI IKCIIEPUMEHT: H3ydyeHHe o0pa3loB BELIECTB METAIJIOB U HEMETAr
LIMHKA C pacTBOpaMHM KHUCJIOT M IIEJIO0YeH, MPOBEAECHUE OIBITOB, WILTOCTPUL

BOCCTAaHOBUTEJIbHBIX peakluil (frOpeHue, peakliuu pa3yioKeHNs, COETUHEHHS)

9 KIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

1.1

1.2

BemecTBo 1 xumnueckas peakuus. [loBropenue

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucremMa XMMUYECKUX 3JIeMEHTOB /.1
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMMUYECKHX 3JIEMEHTOB IEPBBIX TPE?

COEIMHEHUI B COOTBETCTBUU C MOJOKEHUEM 3JIeMeHTOB B [lepronueckoit cucre

Crpoenue BemecTBa: BUIbI XUMAYECKON CBSI3H. THIBI KPUCTANIMYECKHAX PEIIETC
OT TUIA KPUCTAIUTMUECKON PEIIETKH U BUJIa XUMUYECKOH cBs3u. Kiaccuduxarms
BellecTB (MEXIyHapOIHAs U TpUBHAJIbHASA). XMMUYECKUE CBONCTBA BEIECTB, O1

HCOPTaHUYCCKUX COCﬂHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukaius XuMHUECKUX peakluil M0 pa3IMyHbIM MpU3HAKaM (10 YHCITY U

BEIIIECTB, MO TETUIOBOMY d(PPEKTy, 10 U3MEHEHHUIO CTEMEHENH OKUCICHHS XUMUYE




1.4

1.5

1.6

1.7

2.1
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[0 y4YacTHUIO KaTaln3aTropa). DK30- U DHIOTEPMUYECKHE PEAKIMH, TEPMOXH!

CKOpPOCTH XMUMHUYECKOU pEaKkLU

[TousiTe 06 0OpPaTUMBIX M HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o romc
ITonsiTie 0 XMMHMUYECKOM paBHOBECHM. DaKTOPBI, BIHAIOIIAE HA CKOPOCTH XU

XUMHUYCCKOTI'O paBHOBECHUA

OKHCIUTEIIFHO-BOCCTAaHOBUTEILHBIC pcaKkuuu, C-)HeKTpOHHBH‘/JI 0ajJlaHC OKHCIINTEC
CocraBneHnue ypaBHeHI/Iﬁ OKHUCJIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ C HCIIO.

Oayanca

Teopust ANEKTPOJIUTUYECKOW IUCCOLMALNU. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTH
JUCCOLIMALIMY BELIECTB C PAa3JUYHBIMU BUAAMU XUMHYECKOH cBsA3H. CTemneHs ,
ANEKTPONINTHL. Peakiiny noHHOTO OOMeHa. Y ClIoBUS NPOTEKAHUS PEAKIMI HOHHOT
VOHHbIE YPaBHEHHUs peakuuil. CBOKWCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE IIPE;

nuccounanuu. KauectBeHHbIe peakliii Ha MOHBL. [loHsATHE O TMApOIM3E coneit

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMJIEHHE C MOJACISIMHU KPHUCTALTMYECKUX per
METaJUIOB ¥ HEMETAJUIOB (Tpadurta W anMasa), CIOKHBIX BEIIECTB (XJIOpUAA HA’
CKOPOCTH XHMHYECKOH pEeaKkIUU OT BO3ACHCTBUS Pa3NUYHBIX (DAKTOPOB; HC
pacTBOpOB  BEMIECTB, IMpoOIecca AMCCONMAIMM KHCIOT, INeNo4Yeid U  CO
BU/ICOMATEPHAJIOB); TPOBEICHUE OIBITOB, MJUTIOCTPHPYIOMINX MPU3HAKH HPOT!
(oOpa3oBanue ocajka, BbIICJICHUE Ta3a, 00pa30BaHUE BOIbI); OMBITOB, WILITFOCTPY
BOCCTAHOBUTENIBHBIX pPEaKUui (TOpeHHe, PEeaklUUU pPas3yIoKEHUs, COCIUHEHMS):

B€IICCTB C IOMOIIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUC DKCIICPUMCHTA]
HewmeTamns! u ux COCIUHCHUA

O61as xapakrepucTrka ragsoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHE
¢u3nyeckre CBOWCTBA MPOCTHIX BELIECTB — IaJOr€HOB. XMMHUYECKHE CBOICTBA H:
C MeTaJllaMu, HeMeTaJlslaMu, iesiodaMu). Xiaopoojopoa. CossiHasg KUCIOTA, 3
npuMeHeHue. JleificTBre Xopa 1 XJI0poBOI0PO/Ia HA OPraHu3M YesoBeka. BaxHe
pupojie

O6mas xapaktepuctuka diemMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOCHUS
okucnenus. CTpoeHue u Gpu3n4ecKkre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIA U ¢
KHCIIOpoJia U cepbl. XUMHUYECKHEe CBOICTBa cepbl. CepoBOIOpO, CTpOEHUE, QU
Oxcuzpl cepbl Kak MPEeACTaBUTENM KHUCIOTHBIX OKcHJoB. CepHas Kuciota, ¢pu
(obmue Kak MpeACTaBUTENs Kiacca KHUCIOT M crneuuduueckue). XUMHUYECK
INPOMBIIIJICHHOTO croco0a MojydeHus cepHoil kucnotbl. [Ipumenenue. Corr
peaxuus Ha cynb(ar-uoH. HaxoxaeHue cepbl U €€ cCoeIMHEHUN B pUpoie. XUMI

Cpeabl COCANHCHUSAMU CCPbI (KI/ICJ'IOTHBIG AOXKH, 3arpA3HCHUC BO3JyXa U BOIOEM
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OO0m1as xapakTepucTHKa 37eMeHTOB V A-rpymibl. OCOOEHHOCTH CTPOSHHUS aTOMOB
A3o0T, pacnpocTpaHeHue B pUpoIe, pu3ndeckre U XuMuIeckue cBorctra. Kpyr
ero (pusmueckre u XuMUYECKHe CBOICTBa, oJyueHue u npuMenenue. Coau aMmo
CBOIiCTBa, IpuMeHeHHe. KauecTBeHHas peakusi Ha MOHbl aMMOHMSI. A30THas KHUC
XUMHUYECKHE CBOMCTBA (00IIME KaK MPEJCTaBUTENs Kilacca KUCIOT U creuuduye
cojeii aMMOHHMS B KadeCTBE MHUHEPAIbHBIX YyIOOpeHHH. XUMHUYECKOE 3¢

COCAUMHCHUAMH a30Ta (KI/ICHOTHBIC OOXKIH, 3arpA3HCHUEC BO3yXa, IIOYBEI U BOJIOE]

24

dochop, ammorponHbie Momudukanuu (ochopa, puznyueckre U XUMHUUYECKUE
dochopHas kucnora, pUMUECKHe M XMMHUYECKHE CBONCTBa, moiydeHue. Mcm

MUHEPATBHBIX YI00pEeHUI

2.5

O6mas xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTpPOCHHS]
OKHUCTIEHUA. YTJIEpOJ, aUIOTPONHBbIE MOAU(DUKAIIUU, PACTIPOCTPAHCHUE B TPH
cBoiictBa. Ancop6bmus. KpyroBopor yriepoaa B mpupone. OKCHUIBI YIIEPOX:
CBOMCTBA, JIEUCTBUE HA KMBBIC OPraHWU3MBI, TIOJYyUY€HUE U MPUMEHEHHE. DKOJIO
okcuaoM yriepona(IV); runoresa rao0anbHOro NOTEIUICHUS KIIMMATa; ITAPHUKOBI
coyid, uX (PU3MYecKre M XMMHUYECKHUE CBOMCTBA, MOJyuyeHUe u npuMmeHeHue. Ka

noHbl. Mcrmons3oBanue Kap6OHaTOB B 6BITy, MCIULHUHEC, IIPOMBIIJICHHOCTHU K1 CCJII

2.6

2.7

2.8

[lepBoHayanbHble MOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHMS
aleTHIEH, 3TaHOJI, IJIMUEPUH, YKCYCHas KuciaoTta). MIX cocTaB U XMMHUYECKOE CT
BaXHBIX BEIECTBAaX: J>KHUpaX, OeNKkax, YriaeBOJaX — W HMX POJIU B JKU3HH UE

OpraHNUYCCKUX U HCOPTraHNICCKUX COGI[I/IHGHI/Iﬁ

KpemHuuii, ero ¢pusndeckue 1 XuMHUECKUE CBOWCTBA, MOJyYE€HHE U IPUMEHEHHUE.
O6mue npexacrasnenuss 006 okcune kpeMHusA(IV) u kpemuueBoi kucnore. Cu
MEIUIUHE, MPOMBIIICHHOCTH. BakHeHIIne CTpOUTENbHBIE MaTepHajbl: Ke|

xene300eToH. [1pobieMbl 6€301acHOr0 UCIOIB30BAaHUS CTPOUTENBHBIX MaTepran

XUMHUYECKUH SKCIIEPUMEHT: N3ydeHHe 00pa3I0B HEOPTaHUIECKUX BEIIECTB, CBOA
KaueCTBEHHBIX peaklUuid Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB HMX I
(1)I/I3I/I'-I€CKI/IC M XUMHUYECKHE CBOMCTBA TaJJOTEHOB M UX COCI[I/IHCHI/Iﬁ (BOSMO)KHO I
O3HaKOMJIEHHE ¢ o0Opa3lamu XJOPHIOB (TaJTOr€HUI0B); O3HAKOMJIEHHE C 00p:
(BO3MOXHO HCIIOJB30BAaHUE BHUECOMATEPUATIOB); HAONIOJACHUE TIpolecca 00y
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI; M3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBiie
KaueCTBEHHOW peakIMK Ha Cyiab(haT-uOH U HaOJIIOJeHHe NMpU3HaKa e€ MpoTeKaH
CBOMCTBaMH a30Ta, (hocopa U UX COeAMHEHUH (BO3MOMKHO UCIIOIB30BAaHHE BUJIE
u pochopHbIX ynoOpeHuUi; momydeHue, coonpanue, pacro3HaBaHUE U U3YYCH

Ka4C€CTBCHHBIX peaKI_II/Iﬁ Ha MOH aMMOHUA U (I)OC(I)aT-I/IOH N U3Yy4YCHUC NIPU3HAKO



3.1

3.2
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KOHIEHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEJIbIO (BO3MOKHO HCITOJIb30BAHHUE BUJI
KPUCTANTMYECKUX PEIETOK anMasa, rpadura, QyiepeHa; 03HaKOMIICHUE € TIPC
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTUBOra3a; MoJIydeHue, coor
CBOICTB YIJICKUCIIOTO Ta3a; MPOBEICHUE KAYECTBEHHBIX PEaKIUii Ha KapOoH
OPU3HAKOB MX MPOTEKaHHS; O3HAKOMJICHHE C TPOAYKLUHUEH CHIIMKATHC

SKCIICPUMCHTAJIBHBIX 3a/ia4 11O TCMC «Baxxkneinmnmne HeMeTaJIbl U UX COCAUHCHUA)
MeTtamisl U UX COCAUHCHUA

OO0masi xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HAa OCHOBAHHH
cucteme xumuueckux 3neMeHToB J[.M. MenaeneeBa u ctpoerusi atoMmoB. CTpoeHI

U METAJUIMYECKasl KPUCTAIIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUN Psil HAIIPsHK

dusnueckue U XUMHUYECKHE CBOMCTBa MeTayuioB. OOIIye crocoObl MOITydeHUs
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIlUThl UX OT Koppo3uu. CraBsl (CTallb, YyT

IIPUMEHEHUE B OBITY U IPOMBILIUIEHHOCTH
[Ilenouynsle MeTaIbl: ONOKEHNUE B Ilepnonnueckoil cucreMe XMMHUYECKUX 3JIEM
UX aTOMOB; HaXx0OXAeHUE B pupoje. Pu3nueckrue 1 XMUMUUECKHE CBOMCTBA (Ha IIf

THAPOKCUIBLI HATPUSA U KaJIHA. HpI/IMeHCHI/Ie MICJIOYHBIX METAJJIOB U UX COCAMHCH

3.4

[lenouHo3eMenbHbIE METAIIBI MArHUN U KaJbLMi: nosoxkeHue B [lepuoanyecko
.. Menneneesa; cTpoOeHHE UX aTOMOB; HaxOXJIeHHUE B npupoae. dusnyeckue

KaJblusa. BaxxHelmme coequaeHns KaibIus (OKCHI, THAPOKCHI, COJH). XKECTKOC

3.5

AnromyHui: nosnoxenue B lleppoguueckoil cucTeMe XMMHMUYECKHX DJIEMEHTOB /|
HaxoXkJaeHue B mpupone. Pusndeckne W XUMHYECKHE CBOMCTBA AFOMUHUA.

THAPOKCHUIa aJITIOMUHUA

3.6

Kenezo: nmonoxenue B lleprognyeckoit cucTeMe XUMHYECKUX 3JIEMEHTOB /.
HaxoXJieHue B npupoje. usznyueckne 1 XUMHUECKHE CBOMCTBA xkene3a. OKCUIb

xkenesa(Ill), ux cocras, CBOICTBA U OTyUeHUE

3.7

XUMHUECKUH SKCIEPUMEHT: O3HAKOMJIEHHE C O0pa3llaMd METaJUIOB M CIUIABC
U3y4eHHE pPEe3yJIbTaTOB KOPPO3HHM METANIOB (BO3MOXKHO HCITOJB30BAHHE I
B3aMMO/JICHCTBUS OKCUIA KAJIbIM U HATPUS C BOAOH (BO3MOXKHO HCIIOJIb30BaHHE
CBOMCTB KECTKOW BOJIBI; IpOIECCa TOPEHUS Kelle3a B KUCIopoie (BOZMOXKHO 1
NPU3HAKOB NMPOTEKAHUS KAYECTBEHHBIX peakIMii Ha MOHBI (MarHus, Kaiblud,
xeneza(lll), mequ(Il); HabmroieHrne 1 OMECaHKUE MTPOIIECCOB OKPAIIUBAHUS TIJIAMEH
(BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEPHAJIIOB); MCCIEOBaHUE aM(pOTEPHBIX (

TUAPOKCHJA HUHKA, PCIICHUC OKCIICPUMCEHTAJIBHBIX 3a/1a4 110 TEMEC «Baxuelmme

X¥MHS U OKpYyKarollas cpesia



HoBbie Matepuaiibl U TeXHOJIOTHU. BelecTBa 1 MaTepuaibl B MOBCEAHEBHOM KV

4.1 be3omnacHoe ucmonp30BaHUE BEIIECTB M XUMHUECKUX peakiuii B ObiTy. [lepBas m
OTpaBJICHUSIX
OCHOBBI 9KOJIOTHYECKOW TPaMOTHOCTU. XHUMUYECKOE 3arps3HEHHE OKpPYKaoL

4.2 pEIIeHUH SKOJOorHudeckux mpodsieM. [IpupomHble MCTOYHUKU YTIEBOIOPOIOB
MPOIYKTHI UX MEepPepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

43 XHUMHYECKUH AKCIIEPUMEHT: U3y4yeHHne 00pa3IioB MAaTepUaIOB (CTEKIIO0, CIIJIABBI M



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

TpeOoBaHMS

Konx nposepsiemoro

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOI
00pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHUsA H

1

[Ipencrapnenue:

1.1

1.2

0 TI03HaBaeMOCTHU SIBJICHUN MPUPOAbI, TOHHUMAaHWE OOBEKTHUBHOMW 31
HAYK{ KaK 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa 00!
JESITEIbHOCTH YeJIOBEKa B YCIIOBUSIX COBPEMEHHOTO OOILECTBA; IIC

APYyrux €CTCCTBCHHBIX HAYK
0 HaYYHbIX MCTOHAaX IIO3HAHUS, B TOM YHCJIC 3SKCIICPUMCHTAJIbHL
HCCIICAOBaHUA BCHICCTB W HU3YYCHUA XHMHUUCCKHX peaKuHﬁ; YMCH

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 chepax npodhecCHOHATBFHON JesTeIbHOCTH, CBS3aHHBIX C XUMUEH U
OCHOBaHHBIMHM Ha JTOCTMDXKCHHSIX XMMHYECKOM HAYKH, YTO TO3BOJIHUT
XUMHIO Kak cepy cBoeii Oyayieit mpodeccHoHanbHON AESITeTbHOCT!

XUMHH KaK TPO(UIBFHOTO TIPeIMeTa IPU NEPexo/ie Ha YPOBEHb CPEIIH

Branenue cucreMod XMMHUYECKHMX 3HAHMM M YMEHHE INPUMEHATH

KOTOpas BKIIFOYACT:

2.1

BO)XHEHIINE XUMHUYECKUE IMOHATUA: XUMMUYECKHM DJIEMEHT, aTOM, M
CJIOKHO€ BELIECTBO, OJHOPOAHASI U HEOJHOPOAHASI CMECh, OTHOCHUTEII
Macchl, KOJTMYECTBO BELECTBA, MOJIb, MOJIIPHAsl Macca, MOJIIPHBINA 00t
coib (cpenmHsisl), XMMHUYECKas peakuusi, peaklUu COEIUHEHHUS, P
3aMelleHUs, Peakuu OOMeHa, TEemIoBOM 3((eKT peakiuH, 3K30-
pacTBop, MaccoBas JOJII XHMHYECKOTO IEMEHTa B COEIVMHEHUH,
KOHIIEHTpaLUsl BELIECTBA B PacTBOpE, SAPO aTOMa, AIIEKTPOHHBIN C.
pagnyc aroMa, BAJIEHTHOCTb, CTEIEHb OKHCICHUS, XUMUYECKas Cl
NOJISIPHAS. M HETOJISIpHAsl KOBAJIEHTHAs! CBSI3b, MOHHAS CBSI3b, METAJUIN
pemiéTka (aToMHasl, MOHHAs, MeTa/sIn4yecKasi, MOJIEKYJIIpHasi), HOH,
HEDJIEKTPOJIUT, DJIEKTPOJIUTUYECKAs JUCCOLMALMS, pEaKUu HOH
BOCCTAHOBUTEJIBHBIE PEAKIIMH, OKHCIUTEIb W BOCCTAHOBHTEND, (
AIIEKTPOJIN3, XUMUYECKOE PaBHOBECHE, 0OpaTUMbIE U HEOOPATUMBIE |

peakuuu, katanuzarop, ITJ1K, koppo3ust MeTaioB, CIiIaBbl




22

23

3.1

3.2

33

34

OCHOBOIOJIATaloNIMe 3aKOHbl XMMHH: 3aKOH COXPAHEHHsI MAaccChl,
MenneneeBa, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH ABOTaJpo

TEOPUU XMUMHUHU: ATOMHO-MOJICKYIIIPHAs TE€OPHSI, TCOPHS IICKTPOIIUTH
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH
YMEHHE MPaBWIBHO UCIOIb30BaTh U3yUYEHHBIC BEUIECTBA U MaTEPHA.
ynoOpeHusi, MEeTaJIbl U CIUIaBbI, IPOAYKTHI NEpepabOTKU MPUPOIHE
(yrosi, mpupomHOro rasza, HepTu) B OBITY, CETLCKOM XO3SHCTBE, H
3HAYEHUS KUPOB, OEIKOB, YIJIEBOAOB JJIsi OpraHU3Ma YelOBEeKa; yM
BEIIECTB U XMMHUYECKHX MPOIIECCOB HA OPTaHM3M YEJIOBEKA U OKPYXKa
YMEHHE UHTETPUPOBATh XUMHYECKHUE 3HAHUS CO 3HAHUSIMH JIPYTHX Y4
HAJIMYUe OMBITa pabOTHI C PA3IMYHBIMU UCTOYHUKAMHU HH(OpMAIu
MOMYJISIpHAS JIATEPATypa, CII0BAPH, CIIPABOYHUKH, HHTCPHET-PECypPCh
YMEHHE OOBEKTHBHO OIICHMBATh MH(DOPMAIMIO O BEIIECTBAaX, UX II

MNPUMCHCHUHN U YMCHUC HCII0JIb30BATh e€ nis pEeUICHUA y‘Ie6HO—H03H£

BnaneHne ocHOBaMM INOHATUIHOIO ammapara U CUMBOJIMYECKOTO S
(GopMyJl HEOPraHUYECKUX BEUIECTB, YPABHEHMM XHUMHYECKHX pea

HomeHnknarypsl (IUPAC u TpuBHanbHOi)

VYMeHue OOBSICHATH CBSA3b IIOJOXKEHHUS DJJIEMEHTa B Hepnozu/me
XapaKTCPUCTUKAMH CTPOCHUA aTOMOB XMMHNYCCKUX SJICMCHTOB (COCT
BHGKTPOHOB), pacnpeaciICHUEM JBJICKTPOHOB IO JSHCPICTHYCCKUM

MEPUOJ0B, KAIHS U KAJIbLIUS

[IpencraBieHue 0 MEpUOINYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECH
ANEKTPOOTPUIATENIBHOCTb), MPOCTBIX M  CJHOXKHBIX BEIIECTB O
[Tepuoanueckoit cucteme (B MaJblX MEPUOJAX U IVIABHBIX MOJATPYIII

aToMa

7.1
7.2
7.3

8.1

YMenue kinaccupuuupoBarh:
XUMHUYCCKUEC 3JICMCHTHBI
HEOPTraHWYECKHE BEIIECTBA
XUMHUYCCKUEC peaKunM
YMenue onpenensiTh:

BAJICHTHOCTb U CTCIICHb OKUCIICHUA XUMHUYCCKUX 3JICMCHTOB, 3aps/l U

8.2

BHUJI XMMHYECKOM CBS3U U TUII KpHCT&HJ’IH‘ICCKOﬁ CTPYKTYPEI B COCIUI

8.3

XapaKkTep CPEaAbl B BOAHBIX paCTBOPAX BCILICCTB (KI/ICHOT, OCHOBaHHf/'I)

8.4

OKHCIINTCIIb U BOCCTAHOBUTCIIb



9 YMeHne xapakTepru3oBath (U3MUECKHUE U XUMUYECKHE CBOMCTBA!
91 MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOM, IrpaduT, anmas, Kpem
' HATpUH, Kaduil, MarHuii, KaJIbLIMH, aTFOMUHHM, KEJIe30)
CJIO’KHBIX BELIECTB, B TOM YHUCIIE UX BOJHBIX PACTBOPOB (BOJIA, aMMHa!
92 OKCH/IbI U TUAPOKCHIBI MeTallIoB [-I1A rpynm, anmromunus, meau (11),
. yriepona (I u IV), kpemuus (IV), azora u dochopa (III u V), cepsl
a30THCTasl, a30THas, pochopHas, yrojapHasi, KpeMHHUEBAst KMCIIOTA U U
MPOrHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEILIECTB B 3aBUCHUMO
9.3 MPUMEHEHHUE BEUIECTB B 3aBHCHUMOCTH OT HUX CBOMCTB, BO3MOXH
MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBUIX
10 YMeHHe COCTaBIATh MOJICKYJISIPHBIE U MOHHBIEC YPaBHEHUS PEaKIIUA, ]
10.1 peaxkuuii HFOHHOro OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKIUi
10.3 WUTIOCTPUPYIOIIMX XUMUYECKUE CBOWCTBA U3YUYEHHBIX KJIACCOB (Ipym
104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MAacChl BEIECTB, !
' DIIEMEHTA B COCAMHEHUH
11.2 MAacCCOBYIO JOJTIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 10 YPaBHEHHUSM XUMUYECKUX PEaKIUil 1 HAaXOJUTh KOJIMYECTBO BEIIIE
' WJIH TIPOJTYKTOB PEaKIuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOJIaMH  HAy4YHOro TNO3HaHus (HaOmroneHue,
12.1 MOJICIIMPOBAHKE) TMpPH HM3YYCHWH BEIIECTB W XUMHUYECKUX SIBJICH
npo0IeMy U MPEUIOKUTh IYTH €€ pelieHus
122 O6e3omacHOM pabOThl ¢ XUMHYECKUMHU BEIIECTBAMH, XHWMHUUYECKO
' obopynoBaHueM
npaBUiIaMy 0e30MacHOr0 OOpalleHUsl C BEIIECTBAMM, HCIOJIb3yeM
13 NpaBWIaMy TIOBEJCHHUS B IIENSAX COEPEKEHUS 3/I0pOBBS H  OKD!
' MOHMMaHUEe Bpela (OMacHOCTH) BO3JECHCTBUS HA JKUBBIE OpraHU
CIIO0CO0OB YMEHBIICHHUS U TMIPEIOTBPAIICHUS HX BPEIHOTO BO3ICHCTBY
= Hamnune mnpakTHYECKMX HABBIKOB IIJIAHUPOBAHUS W OCYIIECTBIIE

9KCIICPUMCHTOB:



13.1

13.2

13.3

HN3YUCHUC U OITUCAHUC (1)I/I3I/I‘IGCKI/IX CBOICTB BE€IICCTB, O3HAKOMIJICHHC |

SABJICHUSAMM, OIIBITHI, HWJUIFOCTPUPYIOINHEC IIPU3HAKU ITPOTCKAHUA XUMHU
U3y4CHUE CIOCOOOB pa3zesIeHUs] cMeceil

IMOJIYYCHHUEC KHCJIOpOOda U HU3YUYCHUC Cro CBOfICTB; MIOJIYYCHHE BOIO]

IMOJIYYCHHE YIJTICKUCIIOro Ira3a 1 U3yUCHHUEC €ro CBOfICTB; ITOJIYYCHHE an

13.4

MPUTOTOBJICHHE PACTBOPOB C OMPEAeIEHHON MacCOBOM JJOJIEH pacTBO)

13.5

13.6

13.7

13.8

MPUMEHEHHE UHAUKATOPOB (JIaKMyca, METUJIOpaHXa U ¢peHoTaNeu!

Cpellbl B pacTBOpax KHUCJIOT U HIesouei

HUCCIICAOBAHHUEC M OIIMCAaHUC CBOMCTB HCOPIraHMYCCKUX BCIHICCTB |
B3aUMOJCHCTBHSA KHCIOT C MCTaJUIaMH, OKCHUAaMU MCTAJJIOB, PACTI
OCHOBAHUAMU, COJIAIMU; TIOJTYUCHUC HCPACTBOPUMBIX OCHOBaHI/Iﬁ; BBITC

U3 PacTBOpa COJIM; HCCieI0BaHNnEe aM(OTEPHBIX CBOMCTB THIPOKCHIO

PCHICHUC DKCIICPUMCHTAJIbHBIX 3a/ia4 10 TCMaM: «OCHOBHBIE KJIACCHI
((BHGKTpOJII/ITI/IqCCKaH JUCCOL A, «BakHele HeMeTaJUIbl U |

MCETAJJIbl U UX COCUHCHUS)

XUMHYCCKUC SKCIICPUMCHTEI, WJUIIOCTPUPYIOIIHUE IIPHU3HAKH ITPOTCKA
Ka4eCTBEHHbBIC PEAKIIMHU Ha MPUCYTCTBYIONIKE B BOJHBIX PACTBOPAX H
, cynsdar-, pocdar-, kapOOHAT-, CHIIMKAT-aHUOHBI, THIPOKCHI-UOH

KaJIbIIMS, AIFOMUHUS, Jkene3a (2+) u xkenesa (3+), meau (2+), muHKa

14

YmMmenue:

14.1

14.2

MNPEACTaBJIATh PC3YJIbTAThI SKCIICPUMCHTA B (bopMe BBIBOIOB, JOKa34a

BBIABJIATH OMIIMPUICCKUEC 3aKOHOMCPHOCTHU

YCTaHAaBJIIMBATL CBA3HW MCKAY PCAJIBHO Ha6J'IIOI[aCMI>IMI/I XUMHUYCCKH

MPOUCXOAAIINMU B MAKPO- 1 MUKPOMUPCE, 00BICHATD IMPUYINHBI MHOT'




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 [TepBoHayabHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThI. CUMBOJIbI XUMUYECKUX 2JIEMEHTOB. [T
1.3 Xumuueckast popmysia. BaJeHTHOCTh aTOMOB XUMHUYECKHUX 31eMeHTOB. CTeneHb OKU
1.4 3aK0OH MOCTOSHCTBA cocTaBa BeniecTB. OTHOCHUTEIbHAS aToMHas Macca. OTHOCUTENLH
' JIOJISE XHUMHUYECKOTr'0 3JICMEHTA B COCUHCHUH
15 KonuuectBo BemiectBa. Mosnb. Mossipaast macca. Monsipasiid 00b€M razoB. B3anmc
' CTPYKTYPHBIX €IMHUI] BEILIECTBA
16 du3nyeckue U XUMUYECKHUE SIBJICHHUSA. XUMHUYECKas peakius U e€ Mpu3HaKu. 3a
' XHUMHUYECKUE YPABHEHUS
2 Ilepuoanueckuii 3akoH u [lepronuueckas cucrema xumMudeckux sieMentoB J[.M. Me
)1 Ilepuonnueckuii 3akoH. I[lepuoguueckas cucteMa XuMuueckux sjeMeHtoB J[.U. I
' ®u3nYecKuil CMBICI TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI DJIEMEHTA
55 Crpoenue atomoB. CocTtaB aTOMHBIX s1ep. M30Tonbl. DnekTpoHbl. CTpOEHHUE ANEKTPC
' XUMHUYECKUX 31eMeHTOB llepuoanyeckon cucremsl .M. Menneneesa
3aKOHOMEPHOCTU B U3MEHEHHHM CBOMCTB XMMHUYECKHX AJIEMEHTOB IEPBBIX TPEX II€
2.3 ATOMOB, AJIEKTPOOTPHUIIATEIILHOCTH, METAINTUYECKUX U HEMETAJUIMYECKUX CBOMCTB) ¥
MOJIOKEHUEM FJIEMEHTOB B lleproanyueckoi cucteMe U CTpOEHUEM UX aTOMOB
3 Crpoenue BelecTsa
31 Xumudaeckas cBsi3b. KoBasieHTHas (MOJIsipHAs M HEMOJISIPHAS ) CBSI3b. DIIEKTPOOTPUIIA’
' Honnas cBs3b. MeTammmaeckas CBsA3b
32 Tunel KpHUCTaNIMYECKUX PEHIETOK (aToMHas, MOHHAs, METaJUIMYecKas), 3aBHCHUM
' KPUCTAJUIMYECKON PENIETKN U BUJIa XUMUYECKOH CBS3HU
4 Banelime nmpeacTaBUTENN HEOPraHMYECKUX BellecTB. HemeTauisl 1 NX COeTMHEH]
Knaccudukanus 1 HOMEHKJIaTypa HEOPTraHUYECKUX COCIMHEHHI: OKCHAOB (COJIC00!
4.1 ampoTepHble) U  HecoJeoOpasyroliue; OCHOBaHWMM  (MIETOYM ©W  Hepact
(kucIopoacoaepKaIre U OECKUCIOPOIHBIE, OJTHOOCHOBHBIE © MHOTOOCHOBHEIE); COJ
45 ®dusnyeckue W XMMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB-HEMETAJIOB: BOJOPOJIA
' docdopa, yraepoaa, KpeMHUs



duszndeckre W XHUMHYECKHE CBOMCTBA IPOCTBIX BCIICCTB-MCTAJJIOB: JIMTHUA, HA

+3 AITIOMUHMUS, JKeJe3a. DIEKTPOXUMUYECKUN PsiJl HAPSDKEHUN METaJIJIOB
4.4 DuU3nYECKUE U XMMUYECKUE CBOMCTBA BOJOPOIHBIX COEAUHEHUI HEMETAIIJIOB: XJI0PO
45 ®dusnyueckue U XMMHYECKHE CBOWCTBa OKCHUJIOB HemeTaiwioB: cepel (IV, VI), a
' yraepona(ll, IV), kpemuusa(IV). [lonyuenne okcu10B HEMETAIOB
4.6 Xumudeckue cBoicTBa okcua0B: MeTayuioB [IA—IIIA rpymm, ruaka, meau(1l) u sxemesa(Il,
47 XUMHYEeCKUE CBOMCTBA OCHOBAHMM U aM()OTEPHBIX THIPOKCUIOB (Ha MPUMEPE TUAPO]
' [Toydenue ocHOBaHUH U aM(OTEPHBIX THAPOKCUIOB
OO61re XUMHUYeCKUE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOAHON, CEPOBOOPOIHOM, CEPHUC
4.8 KPEMHHUEBOM, yroabHOH. OcoOble XUMHUECKUE CBOMCTBA KOHIICHTPHPOBAHHOM CEpE
KHUCIIOT
4.9 OO6mue xuMHYeCKue CBOMCTBa cpenHux coneil. [lomyuenue coneit
4.10 [Tomyuenue, cobupanue, pacio3HaBaHUE BOJOPO/Ia, KUCIOPOIa, aMMHUAKA, YTICKHUCII(
4.11 [Tomryuenne amMmmuaKa, CEpHOM U A30THON KUCJIOT B MPOMBINIIIEHHOCTH. OOIIHEe CroCC
4.12 ['eHeTnyeckas CBSI3b MEXKAY KJacCaMHU HEOPTraHMUYECKUX COCTUHEHHM
5 XHUMHYECKHUE PEaKIUU
s 1 Kiaccupukanuss XUMUYECKUX PEaKIUi MO Pa3IMIHBIM MPU3HAKAM: 110 YHCITYy H
' BEIIECTB, M0 TEIJIOBOMY 3(PPEKTy, 0 U3MEHEHHIO CTENIEHEH OKUCIEHUS XUMUYECKU?
- TemnoBoit 3h(deKT XUMHUECKON peakiuu, TePMOXUMHUYECKHE YpaBHEHHUSA. K3
' TepMoxuMHUUuecKre ypaBHEHUS
53 OKHUCIUTETbHOBOCCTAHOBUTEIbHBIC peakiinu. OKUCIUTENN U BOCCTaHOBUTENH. [Iporr
' DNEKTPOHHBIN 0aNaHC OKUCIUTEILHOBOCCTAHOBUTEIHHON PEAKIIHH
54 Teopust >MEKTPONUTHYECKON Arccounannu. KaTnoHbl, aHMOHBI. DJIEKTPOJIUTHI U He
' AMEeKTPoSUThI. CTEneHb JUCCOIHAIITN
55 Peakiiuu moHHOTO OOMEHa. YCJIOBHMS MPOTEKAHHS PEAKIMi HOHHOTO OOMEHa, 1
' YpaBHEHHUS peaKIuit
6 XuMUs U OKpyKaronuias cpeaa
- BemectBa n Matepuaisl B MOBCETHEBHOM KU3HU YeloBeKa. bezonmacHoe ucmoib30BaH
' B 1abopatopuu u ObITy. [lepBas mOMOIIs MPU XUMUYECKUX 0KOTaX U OTPABICHUIX
XVUMUYECKOE 3arps3HEHHE OKpYXKalolled cpelpl (KHCIOTHBIE JOXKAU, 3arpsi3HEHI
6.2 crocoObl ero mpenoTBpamenus IIpenensHas momycTrumasi KOHIICHTPAIAS BEIICCTR

AKOJIOTMUYECKUX MPpobeM. Y CuileHne MapHUuKoBoro 3G hekTa, pa3pyleHrne 030HOBOT(



[Ipumenenue cepsl, azota, dhochopa, yriepoaa, KpEMHUS U UX COCTUHCHHH B OBIT

6.3 celbCKOM xo3siicTBe. [IpuMeHeHMe MeTaioB M CIUIaBOB (CTalib, YYryH, IO
MIPOMBIIIJICHHOCTH UX coequHeHuH. [ToHsATHE 0 KOPPO3HH METaNIOB, OCHOBHBIE CIIOC
64 [TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB (Yroib, IPUPOIHBIN Ta3, He(Th), MPOTYKTHI
' B OBITY U IPOMBIIIJICHHOCTH
[lepBoHaYanbHBIC MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHHSIX YIIIEpO
6.5 9TaHOJI, TIMLIEPUH, YKCycHas KucioTa). [lonsTre 0 OMOIOrn4ecKy BaXKHBIX BEIECTBA
POJIH B KU3HH YETIOBEKA
7 Pacuérnr:
7.1 1o popmyrIaM XUMUIECKIX COCTMHEHUI
7.2 Macchl (MaccoBOi) 0K PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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