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MNOACHUTEJBHASA 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 (heaepanbHOM pabouel mporpaMMbl BOCIIUTAHHUS
U ¢ Y4y€TOM KOHIEMIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeIbHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIMXCS CpEACTBAMU y4eOHOTO
MpeaMeTa, YCTaHABIIMBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHUH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JyIs
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0ydeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHME XWMHH CIY)KUT OCHOBOW [JIsi (OPMHPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBLHOM E€IUHCTBE MHUPA, BAKHYIO
pOoJib UTPatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIesITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOyYEHMHM XUMHUU OOECIEUMBAIOTCSA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATAN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO IPUHIMUILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HMS KAK OCHOBBI BCET'O €CTECTBO3HAHNS,

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YY4EHMS O CTPOCHHMH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKU
MOJIyYEHHBIX U OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyromMy, BBIOJIHASI PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOITYYEHHUS N3Y4aEeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPOJIbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJUT C IMPUBICYECHUEM 3HAHUU W3
paHee M3YyYCHHBIX Y4EOHBIX mpeameToB: «Oxpyxatomuii mup», «buonorus. 5-7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHUH XUMHH T[POUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3a1a4a
y4eOHOro MpeaMeTa COCTOMT B (JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUMN, TOCTYITHBIX
000011IeHUII MHUPOBO33PEHUECKOTO0 XapaKTepa, si3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHi, B
GbopMHUPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U NX IPUMEHEHUH B YIEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHUs ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHUE MPUOOPESTU TAKUE 1IN, KaK:

— (GOpMHUPOBAaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTHYECKOe IMpUOOIIEHUE
o0yJaromuxcss K CaMOCTOSTEIbHON IMO3HABATEIbHON JESATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SBJICHUS
OKpY’KaIOIIIEer0o MHUpa, WCHOJB3YS 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
JeSITeJIbHOCTH;

— ¢opMmupoBaHue y OOydYalOIIMXCA TYMAHUCTHYECKUX OTHOIICHUA,
MOHUMAHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1EJeCO00pa3HOro MOBENECHUS B OBITY M TPYIOBOM JEITEIBHOCTH B ILEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(UIs U HAMpaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OO1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsAiTHEe 0 MeToax MO3HAaHHWS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBAa cOoCTaBa BemiecTB. OTHOcCHUTENbHAsE aTOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COCAMHEHUU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTMHEHUH.

@u3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUUYECKUX peaKklui (COCTMHEHMS, Pa3JI0KEeHUS, 3aMEIICHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nMYecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOJIOJECHUE
¢bu3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHWE U KOHJEHCALMsI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE TMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3ECJICHHUs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUILTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIUA, XpoMaTorpadusi, MPoBEACHNUE OYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJIbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEIEH MOJIEKYJ
(I1apOCTEePKHEBBIX ).

Ba:xkueiuue npeacTaBUTEIM HEOPraHNYECKHUX BEILECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BenlecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrnocoObl
MOJIy4eHHUs] Kuciopoda B JsabopaTopuu U TIpombiluieHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TAPHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTtBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTtBOpOB B IIpuposie U B )KHU3HU 4deinoBeKka. KpyroBopor Boabl B IpUpOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukaims
OKCHJIOB:  cosieoOpasyromive  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XHUMHYECKHE
CBOMCTBA OKCUJIOB. [lonmyueHune okcuaos.

OcHoBanus. Knaccudpukauuss OCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @usnueckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWCTBA COJICH.
[Tomydyenue conei.

['eneTnyeckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:

KA4ECTBEHHOE OIPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUSI W
npeKpalieHus ropeHus (rmoxkapa), 03HakoMJIEHUE ¢ 00pa3aMy OKCHJIOB U OTIMCAHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, pACMO3HABAHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHue€ OCOOEHHOCTEH pPAcTBOPEHMsI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueM u
KaJIbLIUEM) (BO3MOXXHO  MCIOJIb30BaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAaHUE
00pa3I0B HEOPraHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIOIEHNE U3MEHEHUS
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOIECHCTBUS



okcusia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEUTpaJIn3aliy, IMOJYyYEHUE HEPACTBOPHUMBIX OCHOBAaHUU, BBITECHEHUE OJIHOTO
MeTaJljIa IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine KJ1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckuii 3akoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemMenToB JI. WU. MenpgeneeBa. CtpoeHne aroMoB. XHMHMYECKasi CBSf3b.
OxuCcANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menneneea. Kopotkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMbl xumudecknx snemeHToB J[. M. MengeneeBa. llepuoabl W TpyIIibL.
PU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IrPpyIaM U epuoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenpeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBSA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpornecchbl OKMCIEHUsI K BOCCTAaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aHMMOJICHCTBHE
IMAPOKCUIA LMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3noKeHusl, COSAUHEHHUS ).

Mexcnpeomemmnoie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHUHM B 8 Kilacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIC TOHATHSA: HAYYHBIA (DAaKT, TMIIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, ©U30TOIII,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPO/IbI, MTOJIE3HbIE
MCKOMAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYecKasi peaKkius

[Tepuoguuecknii 3akoH. [lepuoanueckast cucteMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUSA U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHure BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUYECKON PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMAYeCcKUX peakiuii Mo pa3audHbIM MPU3HAKAM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUUYECKHE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHH

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCIOJB30BAHMEM  METOJa
AIIEKTPOHHOTO OaiaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAAMU
XUMHUYECKOH cBs3U. CTeneHp Auccounanui. CHUIIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBus NpOTEKaHUs peakluii HOHHOrO OOMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCcnepumenm:

O3HAKOMJICHUE C MOJEISIMHU KPUCTAUIMYECKUX PEMETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(Xxopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, IIPOLECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEH U coel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKM TNPOTEKAHMS peakuil HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKuu pas3lIoKeHUs,
COCMHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  MOMOIIbIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 3a]a4.

Hemertanibl 1 MX coeinHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeNeHU OKucieHus. CTpoeHrne U (U3NYECKUue CBOWMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xsopooaopod. ConsHas KHUCIIOTa,
XMMHWYECKUE CBOMCTBa, IIOJy4YeHHWE, NOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/JIa HA OPTaHU3M 4YesIoBeKa. BaskHelme XI0puabl U UX HAX0XKICHUE B
IpUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKHE CBOWCTBA (0011IMe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIOcO0a IOJIyYE€HUsI CEpHOM KUCIOTHL. IIpuMeHeHue cepHOM
kucnaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(aT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMU cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacHpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMyuyeHrue U npuMeHenue. Cou aMMOHUS,
ux pU3NUEeCKUe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOiiCTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuiecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YIOOpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEeH Cpelibl COeMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3ayXa, MOuBbl U BoAoEMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxecun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHBIE CTENIEHU OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AcopOLus.
Kpyrosopor yrinepona B mnpupoae. OKcuasl yriepoaa, HUX (U3MYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4Ye€HUE U
IpUMEHEHHE. DKOJIOTUYEeCKUe MpoOIeMbl, CBI3aHHbIE ¢ okcuaoM yraepoaa (IV),
TUI0TE3a TJI00AJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KACcToTa W e€ coid, ux (pu3MUeckne W XUMHUYECKHE CBOWCTBA, MOJIy4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35HCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: JKUPaAX, OCNKax, YriIeBoJax — U MX
polu B OKM3HM 4YelOoBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckne u XUMHYECKHE CBOWCTBA, TMOJIYYCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKCHe
kpemuus (IV) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
POMBINIICHHOCTH. BakHelme cTpouTenbHble MaTepUalbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. I[Ipobinembl 06€30macCHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCcnepumenm:

U3ydeHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMi HA XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)xkaromme (PU3NUecKHe M XUMHYECKHE CBONCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO MCHOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOI KUCIIOTHI, H3yUYE€HUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI,
IpOBEJICHIE KaYEeCTBEHHON peakliy Ha Cyb(haT-uOH U HAOII0eHIE TpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, docdhopa U UxX
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPUAIOB), 00pa3iaMu a30THBIX
U pocopHbIX yAOOpEeHUi, NoayyeHue, coOupaHue, paclo3HaBaHUE U H3yueHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W HU3yYEHUE MPU3HAKOB HMX TMPOTEKAHHS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTBHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB), HW3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE M U3YUYEHUE CBOWCTB YIJIEKUCIIOrO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CUIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3aJa4 MO TeMe «BaHeWlne HEMETaIbl U UX
COETUHEHUSD).

MeTaJiibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyiokeHuss B llepumommueckor cucreme xumuyeckux diemeHtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
crocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[I{enounbie MeTambl: nonoxkeHne B [leproanueckoil cUCTEME XUMUYECKUX
sanemenToB . 1. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HAaTpusi W Kanus. [IpuMeHeHue WIeNOYHBIX METAIOB M HX
COEJIMHEHUMN.

[Ilenouno3emenpHblE METAUIBl MAarHMM W KaJdbLUHW: TOJOXKEHUE B
[lepnognueckon cucreMe xuMuueckux anemMeHnToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B pupoe. Pu3nuecKre U XUMHUYECKHE CBOWCTBA MarHus U



KaJibI[usl. BaxkHeiiime coeJuHeHUs! KanbIus (OKCUI, TUAPOKCU/, colin). ZKECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mnpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aTFOMHHUSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B mpupoac. Pu3MUYECKUe HU
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U cou xkenesa (11) u xemnesa
(ITI), ux cocraB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOIYKHO
HCIIOJIb30BaHNE BHUJCOMATEpPHAIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIIHs, aJTFOMUHUS, ITMHKA, *Keme3a (1)
u xenesa (II), menu (II), HabGmromeHHMEe M omMHMCaHUE IPOIECCOB OKpaIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieIoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMe «Baxknenmme
METAJUIbI U UX COCTUHCHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XU3HM 4YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTax U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemecTs, nainee — [1/1K). Ponb xumMuu B peneHun 3K0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemnoie ceazu

Peanuzanus MeXNpeaMETHBIX CBA3€M MpPU M3YYEHHM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas]
peméTKa, CruiaBbl, (PU3MYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B Xoie OOyYeHHs XHMUU B €IUHCTBE y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMH 00yUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMU U
pacUIMpEHHE OIBbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY
U HAay4YHOMY HAacJIeUi0, MOHMMAHMS 3HAYEHUs XUMUYECKOM HAyKW B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JAOCTOBEPHON MH(popManuei o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTE€YECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 0OILIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOHUCCIIEJOBATENBCKOM, TBOPUECKON U IPYTUX BUIAX ACSITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBITIOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ]a4, BBITOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/IaHUU Y4E€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHUMAaHHIO U B3aUMOIIOMOIIU
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIECTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHYECKNE TPEJCTABICHNS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJbI, B3aMMOCBS3IX YEJIOBEKa C
MIPUPOJHOM CPEJIOW, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMI IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYCHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOUIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOIs1, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpallleHud ¢
XUMHUYECKMMH BEIIECTBAMH B OBITY U PEabHOM KU3HU;

S) TPyAOBOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuii U Tpyaa pa3auyHoOro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  NPEAMETHBIX  3HAaHMM MO  XWMHHM, OCO3HAHHBI  BBIOOP
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHaabHOM eITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATLHOM Cpejie;

6) PK0JIOTrHYECKOro BOCIUTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBaHUS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuJ 0€30MaCHOTO MOBEICHUSI PU pabOTe C BEIIECTBAMU, a TAK)KE B CUTyalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MYTeW HUX PEIICHHS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3YJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYYHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHII,
runore3a, ¢akT, CHUCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOphIC
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPeAMETOB (OPMHUPOBATH MPEACTABICHUE O IETOCTHOU



HAay4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHMI: PACKpBIBaTh CMBICI XMMHUUYECKHX MOHATUNA (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJICJIbHBIX (PAKTOB U SBJICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHUE pacCykJACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIC, 10 aHAJIOTUHN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

YMEHHUE TMPUMEHATH B TIpOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTAa), XUMHUYECKass (QopMylia U ypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3371a4, C YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEpU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI JJ1s1 (JOPMUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
MPABWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOpPETEHNE OMbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3ynbTaT, popMyaupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c unopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJOB U (HOPM MPECTABICHUS, TOJyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHeTa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl M 3aMpPOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMM W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUIS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOWpATh ONTUMANBHYIO (hOpMY MpeAcTaBiIeHUs UHpopMauu 1
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmmamu,
apyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENBCKON N1€ATEIbHOCTH UHPOPMALUIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auajiora 1 (W) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (POPMyIMPOBaTH CBOM TNPEMJIOKEHUS OTHOCUTEIIBHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOl pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCaJbHbIe Yy4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIBHO ONPEEHATh LEIH JEATEIbHOCTH, IUIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MPU BBINOJHEHUU 33JaHUN C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JEUCTBUM, BHUAbl JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETALNH, IPEOOPA30BAHUIO ¥ MPUMEHECHUIO B PA3TUIHBIX YICOHBIX U HOBBIX
CUTYyaIUsIX.

K xoHIy oOyueHus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMENICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A(EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CII0 aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJis BEIIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSTHUS MPU OMUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHHUSIX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ilepuogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», maneie u
OOJBIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuydeckmx odaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YHCII0 SJIEKTPOHOB U
pacnpezielieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUECKHUE SJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIIHMH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrO 3JeMeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPaBHEHUIO
XAMHUYECKOMN pEeaKIuu;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCILHOM EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTeMaTH3alUIo, KiIacCU(PUKAIIMIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBIE METOJIbI
NMO3HaHWs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOJICIMPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOM MOCY 01 1 1a00paTOpHBIM
o0opyZoBaHUEM, a TaKXe mpaBuiIaM OOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Booposa M KHCIIOpOJa), TPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHONPTAICHH, METUIOPAHK

U ApyTHeE).

K xoHIiy 00yueHus B 9 kijiacce npeaMeTHbIC pe3yJIbTaThl Ha 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJCHTHOCTb, J3JIEKTPOOTPULATEIIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYecKasi CBSI3b, TEIIOBOU 3(PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHUE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKINH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMUYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTH4YecKas ), KpucTaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKLMH, MPEAEIbHO JIOMYCTUMAas KOHIUECHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIINM;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, MOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBAaTh M XapaKTEPU30BATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pazinuath MOHATHUS «rJ1aBHas moarpynmna (A-rpynmna)» u «moOouyHast
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOAMYECKOM TabIHUIIE, C YUCITIOBBIMHU
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AJIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Mpejenax MajblX MEPUOJIOB U
[JIABHBIX HOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUUYECKHE BEIEeCTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNHUCAHUE
MpUMEPaAaMU MOJIEKYJISIPHBIX W HMOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIMCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIEHHBIC YPABHEHUS PEAKIINN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca dTUX PEaKIInid;
MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIFO XHMHYECKOIo 3jieMeHTa 1o ¢GopMmylie COeIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

COOJTI0IaTh TIPAaBHUIIA MTOJIB30BAHUS XUMUYECKOHN TIOCYA0H 1 Tab0paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIIUSMH TI0 BBITIOJHEHHIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OPOMHA-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJ/UIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIUTEIILHOU JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIIHIO, BBISBIICHUE IPUUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakinii, E€CTECTBEHHO-HAYYHBIC METOABl IO3HAHWS — HaOII0ICHHE,
U3MEpPEHNEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
KonTposabHbie IpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusg — BakHas 00/1aCcTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo0.ru/YNVIX660G
MPaKTUYECKON IeATEIbHOCTH
yeJIOBEKa
BemecTBa 1 xuMu4eckue
1.2 o 15 1 https://m.eds00.r/ONNXR1VFQ
peakiuu
Hroro no paszneny 20
Pa3nea 2. BaxkHelilmme npeacTaBuTe/ I HEOPraHUYeCKUX BellleCTB
Bosayx. Kucnopon. ITonsarue
2.1 X pos 6 https://m.edsoo.ru/D5SBORTY30
00 okcHaax
Bonopoa. Ilonstue o
2.2 8 1 https://m.eds0o.1u/5D61JZ6PS
KHCJIOTaX U COJIAX
Bona. PactBoprl. Ilonsrne
2.3 a p 5 1 1 https://m.edsoo.ru/M13I5KJBM
00 OCHOBaHMAX
OCHOBHBIE KJIaCChI
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COCIMHEHU
Hroro no pazneny 30




Pa3znea 3. [lepuoguueckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMenToB /. U. MenpgesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
[lepuoauueckuii 3aK0H U

[Tepuonnueckas cucrema
3.1 XHUMHYECKHX JIEMEHTOB JI. 7 https://m.edsoo.ru/TCBJBVWEZ

N. MenneneeBa. Ctpoenue

aToMa

XUMHUYECKas CBI3b.
OKHUCIIUTENBHO-

3.2 8 2 https://m.edsoo.ru/FOAOASDPF
BOCCTAHOBUTEJIbHbIE
peakuuu
Hroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 > >




9 KUIIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIE (U (PPOBBIE)
Kontpoabubie IIpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKkuu
[ToBTOpEeHUE 1 yroyOneHue 3HAHUIA
1.1 p yry 5 1 https://m.edsoo.ru/EQETUT357Z
OCHOBHBIX pa3/iesioB Kypca 8 kjiacca
OcHoBHBIE 32aKOHOMEPHOCTHU
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEeaKIIHii
DNEKTPOTUTHYSCKAST TUCCOIIUAITHS.
1.3 P g Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMUYECKUE peaklii B pacTBOpax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
OO0mas xapakTepuCcTUKa XUMHUUECKIX
2.1 t P P 4 1 https://m.edsoo.ru/ZTN1F7001
aneMeHToB VIIA-rpymmsl. ["anorenst
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.3 anemMeHToB VA-rpymisl. A30t, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COeTMHEHUS
OO01mast XapaKTepUCTHKA XUMUYISCKUX
24 sneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 https://m.edsoo.ru/JPTI200VIX
KPEMHUH U UX COSIMHECHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

3.1 ‘ OO0uIre cBOiicTBa METAJIIIOB 4 ‘ ‘ https://m.edsoo.ru/GHV2L.6NJ8
3.2 ‘ Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 ‘ ‘ https://m.edsoo.ru/EFKQW9HZI
Uroro no pazaeny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
BemecrBa 1 maTepuaisl B XKU3HA
4.1 3 https://m.edsoo.ru/TENBWEF7Y
JeoBeKa
Hroro no pazaeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBHIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacon
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero H3ydyeHusi oOpa3oBaTesibHbIE Pecypchbl
padoThI padoThI
[Ipenmer xumuu. Poias xumuu B
1 JKA3HU 4eJIoBeEKa. MeTOIbI 1 https://m.edsoo.ru/L62DS2CZR
MO3HAHUS B XUMHH.
2 Tena v Bewlectsa 1 https://m.edsoo.ru/9ZJAEW050
[TpakTuueckas paborta Ne 1
«[IpaBuna paboThI B
3 1a00paTOPUH U TPUEMBI 1 https://m.edsoo.ru/LSEW4353D
oOparieHus ¢ 1abopaTopHBIM
000pyT0BaHUEM
YucThle BEIIECTBA U CMECH.
4 " . 1 https://m.edso0o.rus/6TME21FW8
Crioco6sb! pa3zieneHus cMece
[IpakTuueckas pa6ora Ne 2
«Pa3nenenue cmecelt (Ha
5 . 1 https://m.edsoo.ru/K3LSSMCRY
pUMeEPe OYUCTKU MOBAPEHHOM
COITN)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTB8&
XUMHUYECKHUE JIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
[IpocTeie U CIOXKHBIE BENIECTBA 1 https://m.edsoo.ru/DXIBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5




10

11

12

3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB. XUMHUYECKAS
dopmyna. BaleHTHOCTh aTOMOB
XUMHUYECKHX IJIEMEHTOB

OTHoOcHUTENbHAsA aTOMHas Macca.

OTHOCHUTENLHASA MOJICKYJIsIpHasd
macca

MaccoBas 101 XUMHUYECKOTO
JJICMCHTA B COCANHCHHNHN

https://m.edsoo.ru/IMC496F X6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV58QMVE

13

14

15

KomnuectBo BemectBa. Moib.
MognspHas macca

duznyeckre 1 XUMUUECKHUE
SIBIICHHS. XUMHAYECKast peakuuga
HpI/I3HaKI/I " YCIIOBUA

MPOTEKAHUS XUMUYECKHUX
peakuun

https://m.edsoo.ru/368UNLS5Y2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNIKQS5

16

3aK0oH COXpaHEHUsI MaCChl
BellecTB. XUMHUUECKHE
YpaBHEHUSA

https://m.edsoo.ru/M8DS4IHVM

17

Brrunciaenus konmyuecTsa,
Macchl BEIIECTBA I10
YpaBHEHUSM XHUMUYECKUX
peaxkuuit

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanmst xumMmuaeckux
peakiuit (CoeTMHeHNs,
pa3oKeHus, 3aMeIICHHUs,
obMmeHa)

https://m.edsoo.ru/L480O7LAGB




M. B. JIoMOHOCOB — y4€HBIii-

19 sHIMKIIoneauct. O0ooImenne nu https://m.edsoo.ru/PIWARH3AB
CHUCTEeMaTH3alus 3SHAaHUI
KonTtponbhas padora Nel no

20 Teme «BelecTBa 1 XUuMHYECKHE https://m.eds0o.ru/ON62SNERU

21

peaKImm»

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopon — snemeHt
u npocToe BeuecTBo. O30H

https://m.edsoo.ru/ XONONRN 1P

22

dusznyeckre U XUMUIECKIE
CBOMCTBA KUCJIOpO/Ia (peaKiuu
oKHcHeHus, ropenue). [lonstue
00 okcuagax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0sbI MoTydeHUs
KHCIIOpO/Ia B 1a00paTopuu U
MPOMBIIUIEHHOCTH.
[Ipumenenue kuciopoaa

https://m.edsoo.ru/VJWB6A2RD

24

TerutoBoit 3 pexT XumMuIecKon
peaKiuu, OHITHE O
TEPMOXMMHUYECKOM YPaBHCHUH,
9K30- U DHIIOTEPMUUYCCKHX
peaKIusIx

https://m.edsoo.ru/PNMKJZHKX




25

26

27

Tormumgo (HedTh, yroias u
MeTaH). 3arpsiI3HEHUE BO3/1yXa,
CIIOCOOBI €T0 MPEeA0TBpAlIECHUS

[TpakTrueckas padora Ne 3 mo
teme «Ilonydyenue u cobupanue
KHCIIOpPO/1a, U3yYEHUE €T
CBOWCTB»

Bomopon — aneMeHT u mpocToe
BelecTBo. Haxoxaenue B
IpUpoJIe

https://m.edsoo.ru/USNYSUUW?2

https://m.edsoo.ru/5516UHX3R

https://m.edsoo.ru/WD392ACWB

28

duznyeckre 1 XUMUYECKHE
CBOICTBa BOJOPOJIA.
[Ipumenenue Bogopoaa

https://m.edsoo.ru/0SZ28459R

29

30

TloHATHE O KUCIIOTAX U COIIX

Crioco0bI nostyueHust BOAOPoa
B JIaOOpaToOpuu

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpakTuueckas padbora Ne 4 o
teme «Ilonydyenue u cobupanue
BOJIOPO/J1a, U3YUYEHHUE €r0
CBOMCTB»

https://m.edsoo.ru/SS3WAX33K

32

33

34

MounsipHblii 00BEM ra3oB. 3aKOH
ABoraapo

Brruncnenus o0béma,
KOJIMYECTBA BEIIECTBA T'a3a 1o
€ro N3BECTHOMY KOJIMYECTBY
BElIECTBa UK 00BbEMY

Brruucinenus 00bEMOB ra3oB 1o
YPaBHEHUIO PEAKLIUHA HAa OCHOBE

https://m.edsoo.ru/M3KSO10Q0DQ

https://m.edsoo.ru/MXGOY304M

https://m.edsoo0.ru/9TQ8AXABY




35

3aKOHA 00BEMHBIX OTHOIIECHUI
ra3oB

dusnyeckrue U XUMUYECKHE
CBOMCTBA BOJIBI

https://m.edsoo.ru/7AOGFZK4R

36

37

38

39

40

Cocras ocHoBauuii. [lousrue 00
WHIUKATOpax

Boga kak pacTBopuTENb.
Hacpimennsie n
HEHACHIIIICHHBIE PACTBOPHI.
MaccoBas 101 BeIIeCTBa B
pactBope

[TpakTiueckast pabota Ne 5 o
teMe «lIpurorosnenue
pacTBOPOB C ONPEIEIIEHHON
MacCOBOM JoJIeH
PacTBOPEHHOTO BEUIECTBA»

Konrtponsnas padora Ne2 mo
teme «Kucnmopoa. Boxopon.
Bomxa»

OKcuapl: COCTaB,
KJaccu(uKalus, HOMEHKIATypa

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA

https://m.edsoo.ru/IM7935DRY

https://m.edsoo.ru/5STESJINAY

41

[Tonydyenue n XuMH4eCcKre
CBOMCTBA KHUCIIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX
OKCHUJOB

https://m.edso0o.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KJaccuukanms, HOMEHKJIATypa

https://m.edsoo.ru/5SU397HUSC




43

44

[Tony4yeHnue u XMUMHUYECKHE
CBOMCTBA OCHOBAHUI

Kucnotsr: cocras,
KJ1accu(uKalus, HOMEHKIaTypa

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

45

46

47

48

49

[Tonyuyenue n xummudeckue
CBOMCTBA KUCIIOT

Comu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI
MOJIYYCHUS, XUMHUYECKUE
CBOMCTBa

[TpakTrueckas padorta Ne 6.
Pemienue skciepuMeHTalIbHBIX
3a1a4 1o Teme «OCHOBHBIE
KJIACChl HEOPTAaHMYECKUX
COCTUHEHUIN)

I'enernueckas cBsA3b MEKIY
KJIacCaMU HEOPraHUYECKUX
COeTMHEHNN

O000111eHHE U CUCTEMATU3ALMS
3HaHUU

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JISNUIM9T]J

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN

50

KonTtponbHnas padora Ne3 o
TeMe "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTMHEHNN"

https://m.edsoo.ru/AFA7IDULD

51

IIepBbie MONBITKH
KJIaCCU(UKALUU XUMUYECKUX
anemeHToB. [IoHsaTHE O rpynmax
CXOJTHBIX 2JIEMEHTOB

https://m.edsoo.ru/COV3CC214




52

53

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUUYECKUX 3jieMeHToB 1. 1.
MenpaeneeBa

[Tepuonsl, rpyIIIbl, MOATPYIIIBI

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWIRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M3oTomnsl

https://m.edsoo.ru/IMUDOMRSH

55

56

57

58

59

CtpoeHue IeKTPOHHBIX
000J10Y€K aTOMOB AJIEMEHTOB
ITepuonnueckoint cucremsr /. .
Menpeneena

XapakTepUCTUKAa XMMUYECKOT O
AJIEMEHTA I10 €r0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /. Y.
Menneneena

3nauenue [lepuoanueckoro
3aKOHAa JJI Pa3BUTHUS HAYKU U
npaktuku. J[. 1. MenaeneeB —
Y4€HBIN, IEAArOT U IPakIaHUH

PesepBHslit ypok. O60011IeHNE U
cucTeMaTHu3anus 3HaHui /
Bcepoccuiickas npoBepoyHas
pabora

KonTtponsHnas padora Ne4 o
TeMe «CTpoeHHe aToma.
XUMHUECKast CBSI3b» /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/T95SYNVEB2

https://m.edsoo.ru/YIP0O4OMDX

https://m.edsoo.ru/SZD8XEQOP

https://m.edso0o0.ru/ZCQTRPO8Y

https://m.edsoo.ru/FTIZF99WF




:‘)JIGKTpOOTpI/IHaTeJILHOCTI)

60 1 https://m.edsoo.ru/HZA110EDS§
ATOMOB XUMHUYECKHX DJIEMEHTOB

61 HNonnas xumnueckas CBA3b 1 https://m.edso0.ru/3SY1RJKVI
KoBanenrtnas o a

62 BaJICHTHAA ToJApHas 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKASA CBA3b
KoBaneHnTHas HemossipHas

63 1 https://m.edsoo.ru/9Y VR3FUXI
XUMHUYECKAS CBI3b

64 CrerneHp OKHUCICHUSI 1 https://m.edsoo.1u/RA6CVXM66
OKHUCIIUTENBHO-

65 1 https://m.eds0o0.ru/ZXNCA7DOZ
BOCCTAaHOBUTEJIbHBIC PEAKITUU

66 OKHUCIIUTENN U BOCCTAHOBUTEIU 1 https://m.eds00.ru/QPS46Z5PU
PesepBHeIit ypok. O600IICHHE 1
cUCTeMaTHU3alus 3HaHUH 110

67 1 https://m.edsoo.ru/4ARH7M35NF
teMe «CTpoeHue aToma.
XUMHAYECKAS CBA3LY
Pese i1 ypok. O0001IIeHe

68 PBHBIH YPOK iH e 1 https://m.edsoo.ru/7DNRBZ948
cucTEMATHU3AIMA 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aKoH.
[Tepuonuueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XUMHYECKUX
AJIEMEHTOB TIEPBBIX TPEX
MIEPUOJIOB

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudpukanus n
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB

https://m.edsoo.ru/WTOIWRA20Q

By XuMH4eCcKOU CBSI3H U
THUIBI KPUCTATUTUYECKHUX
peLETOK

https://m.edsoo.ru/UI4Y5CFRV

KonrtponsHas padora Nel no
teme «lloBTOpeHue n
yriyOJieHne 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiacca»
Knaccugukanus XuMuaeckux
peaKIuii o pa3Iu4YHbIM
MpU3HaKaM

[TonsTue o ckopocTu
XMMHYECKOHN PEAKIUU.

https://m.edsoo.ru/J4X8ZN212

https://m.edsoo.ru/X8XAE7E2]

https://m.eds00.ru/6VLXCYY7N




IloHsITHE O TOMOTE€HHBIX U
IreTCPOTrCHHBIX PCAKIIUAX

[TonsiTHE 0 XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh
XUMHYECKON peakinu U
MOJIOKEHUE XUMUYECKOTO
paBHOBECHs

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBLHBIE PEAKITUU

https://m.edsoo.ru/H4FH7NZNM

https://m.edso00.ru/648V 11026

10

Teopus 3NEKTPOIUTHYECKON
nucconuanuu. CUiabHbIEe U
ca0ble JICKTPOTUTHI

https://m.edso0.ru/2KCYCLZ16

11

12

13

14

HoHnHbIe ypaBHEHHsI peakuui

XHUMHUECKHE CBOMCTBA KUCJIOT
1 OCHOBaHUM B CBETE
MIpe/ICTaBICHHI 00
BJIEKTPOIUTUYECKON
JIFICCOIAITAN

XHUMHUECKHE CBOMCTBA COJICH B
CBETe MpecTaBleHu 00
AJIEKTPOIUTHYECKON
JIFICCOIHAITAN

[TonsTre o ruaponuse conen

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo.ru/SHH81YVXI

https://m.edsoo.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

15

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

https://m.edsoo.ru/FEEIZRMBG




16

17

18

[TpakTrueckas padora Ne 1.
«Pemenne
AKCIIEPUMEHTAJIbHBIX 33729

Kontponbnas padota Ne2 1o
TeMe «DIIEKTPOIUTHYECKAast
aucconuanus. XUMHYECKue
peaKkIu B paCTBOpPaX»
OO01mas xapakTepucTHKa
rajyioreHoB. XUMHUYECKUe
CBOICTBA Ha IpUMeEpE XJI0pa

https://m.edsoo.ru/7VXTFHIT4

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopon. ConsHast
KHCJIOTa, XUMHWYCCKUC
CBOWCTBA, MOJIyYCHHE,
MIPUMCHCHHE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTnueckas padora Ne 2 o
teme «lloryueHnue consHOM
KHUCJIOTBI, U3y4EHUE €€
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brrauciienus mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
n30BITKE

https://m.edsoo.ru/4BISHO70F

22

23

OO6mrast XxapakTeprucTruKa
aneMeHToB VIA-rpynmsl

ANOTpOIHBIE MOJU(PHUKAIINN
cepsl. Haxoxxaenue cepsl u €€
COCIMHEHUH B IIPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO




24

25

26

27

28

29

CepoBopmopo, CTpoeHue,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA

Oxkcunpl cepsl. CepHas
KHCIIOTa, (U3NYECKUEe U
XUMHYECKHE CBOICTBA,
MIPUMEHEHHE

XUMHYECKHUE PEAKIUH,
JIeXalre B OCHOBE
MIPOMBIIIIJIEHHOTO CrIoco0a
MOJIyYEHUSI CEPHOU KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI
Brruncienue maccoBoi 1011
BBIX0/1a TPOJIYKTA PEaKLIUH
OO6mrast XxapakTepucTruKa
271eMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHEHue B IPUPO/IE,
¢bu3znyecKkrue 1 XUMUYECKHe
CBOMCTBA

AmMHaK, ero pu3nveckue u
XUMHYECKHE CBOICTBA,
MIOJIy4YE€HUE U IPUMEHEHHE

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186 WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13

30

[IpaxTuueckas padora Ne 3 o
teme «Ilomydyenne ammmuaxa,
U3yYEHHE €ro CBOMCTB»

https://m.edsoo.ru/JORP64IF]




31

32

33

34

35

A30THas Kucnora, eé
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA

Hcnonb30BaHue HUTPATOB U
coJieil aMMOHUS B Ka4ecTBe
MUHEPATBHBIX YIO0OPEHUIA.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCIMHEHUSIMH a30Ta
docop. Oxeun pochopa (V)
u hochopHas KUCIIOTa,
(bu3nYecCKre U XUMUICCKHE
CBOMCTBA, IOJIy4CHHUE

Hcnons3oBanue pocdaros B
KauecTBE MUHEPATbHBIX
ynobpenuii. 3arps3HeHue
MIPUPOIHOM cpenbl hocdaTamu
Yrnepon, pacnpocTpaHeHue B
npupoae, Gpuzndeckue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.eds00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3IHU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxcunpl yriaepona, ux
¢bu3nyeckre 1 XUMHUECKUE
CBOHCTBA. DKOJIOTUYECKHE
poOIEeMBl, CBSI3aHHBIE C
okcuaoM yriepona (IV)

https://m.eds0o0.ru/OXQAPGNCF

37

VYrospHasa KACIOTa U €€ COJIU

https://m.edsoo.ru/OHOQHDG6IPA

38

[IpakTuyeckas padora Ne 4 o
teMme "[lonydyeHue yriekuciaoro

https://m.edsoo.ru/G2HZXQGC8




39

raza. KauectBeHHas peakius
Ha KapOoHaT-HOH"
[TepBoHavanpHbIC TOHITUS 00

OpPraHN4Y€CKUX BEIIECCTBaX KakK
0 COCAUMHCHUAX YITIEpoaa

https://m.edso0.ru/30TIZ109Z

40

41

42

43

44

45

Kpemuuii u ero coeguHeHus

[TpakTrueckas padora Ne 5.
Pemenue skcnepuMeHTAIBHBIX
3a7a4 no teme «BaxHeimue
HEMETaJUIbl U UX COCTUHEHUS

KonTponbnas padora Ne3 mo
TeMe «BakHelre HeMeTaubl
U UX COCTMHEHUS

OO1w1ast xapakTepUCTHKA
XUMUYECKUX JJIEMEHTOB —
MeTauloB. Merayundeckas
CBA3b U METaJIMYECKast
KPUCTAJUINYECKast PELIETKA.
PusnyecKue CBOMCTBA
METaJJIOB

XHUMHUUYECKHUE CBOMCTBA
METaJUIOB.
DIEeKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJUIOB

OO1u11e crnocoObl MOTyYeHHS
MeTauioB. CIiaBbl.
Beruucrienus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, €CIIH

https://m.edsoo.ru/75JXNHOI8

https://m.edsoo.ru/O7E8D0D7Z

https://m.edsoo.ru/S85J9UGH?3

https://m.edso00.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edsoo.ru/G54GDQI2D




OAVH U3 pCarcHTOB COACPKUT

puMecu

46 [ToHsiTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/4AFIGDOWOW

47 [Ilenounble MeTAIUTBI https://m.edsoo.ru/X1B4BPUW?2
OKCHIBI U THAPOKCHUALI HATPUS

48 g APOKCIILET Hatp https://m.eds00.r/Q4DX0G3U9
H Kaus
[IenoyHO3eMENIbHBIC METAIIIIBI

49 o . https://m.edsoo.ru/REOCDY0K6
— KUIBLUHA U Mardui
Baxueiiime coequHeHns

50 https://m.edsoo.ru/CJRO6CMZA
KaJIBIIHAS
O00011IeHIE U CUCTEMATU3AIUS

51 o https://m.eds0o0.ru/OSPXGG1BE
3HAHUHI
JKECTKOCTh BOJBI U CIIOCOOEI €€

52 https://m.edsoo.su/WNFEMBFTTTP
YCTpaHECHHS
ITpakTuyeckas pabora Ne 6 o

53 Teme "JKECTKOCTH BOIBI U https://m.edsoo.ru/NFIROKBS8J
METOJIbl €€ ycTpaHeHUs"

54 AmroMuHuH https://m.eds00.ru/9ZJ8RDITV
AMmdoTepHbIe CBOMCTBA OKCHIA

55 (orep A https://m.edsoo.ru/NISKIIOJ5
Y THAPOKCU]IA

56 Keneso https://m.edsoo.ru/F20NJR5SR
OKcHaBI, THAPOKCHIBI H COJIH

57 a P a https://m.edsoo.ru/IRTUBLAMP
xene3a (II) u xxenesa (I1I)
O000I11IeHNE U CUCTEMATHU3aIHsI

58 . https://m.edsoo.ru/NAON6HGKZ
3HAHUHA
[IpakTuyeckas pabora Ne 7.

59 https://m.edsoo.ru/ZN7GOQSMX

Pemenue SKCIICPUMCHTAIIbHBIX




60

61

62

3a1a4 1o reMme «Baxkneiimune
METAJUIbl U UX COEIUHEHUI

Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
M30BITKE WA COTCPIKUT
npuMecu. Berauciienus
MacCOBOM J0JIY BEIXOJ1a
MPOAYKTa PEAKIINHU
O00011IeHIE U CUCTEMATU3AIUS
3HaHUH

KonTponbnas padora Ne4 no
Teme «BaxHelmme MeTauibl 1
UX COCJIMHEHUS)

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/BSTOVTKOP

https://m.edsoo.ru/703C804GN

63

BemectBa u marepuassl B
MOBCEIHEBHON XKU3HU
YyeJioBeKa

https://m.edsoo.ru/OFI32JMTO

64

65

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpebl
Ponp xumuu B penieHun
AKOJIOTHUECKUX MPOOIEM

https://m.edsoo.ru/9ANGYEYQI

https://m.edso0o.ru/180Q203Y28

66

PeseprubIiil ypok. O60061eHIE
M CUCTEMAaTU3aIys 3HaHU!

https://m.edsoo.ru/DT1BAS5U4

67

68

PeseprubIil ypok. O600611eHIE
MU CUCTEMAaTH3alys 3HaHUH

PesepBHbIit ypok. O600111IeHNE
Y CHCTEMAaTU3allus 3HAHUH

https://m.edsoo.ru/P52TJZNXV

https://m.edsoo.ru/TMK36TJZG




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHHe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aTOM,
MOJICKYJIa, XMUMHYECKUN SJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJIKYJIApHAs Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0JS XMUMHYECKOro
JJI€MEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasT PEaKIHs,
KIaccupuKalusg peakluid: peaklud COCAUHEHHUS, PEaKIuu
pa3lioKEHUs, PEaKIMH 3aMEIICHUs, PEaKIMu OOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3(PeKT peakuuu, pacTBop,

MaccoBas JIOJIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHUUYCCKHUX MOHATHH W

NPUMCHATH 5TU TOHATUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUISl COCTaBJICHUS (OpMYI

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKHUX peaxunﬁ

1.4

PAaCKpbIBATH CMBICII 3dKOHOB COXpaHCHUA MaACChl BCUICCTB,
IIOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHs, 3aKOHa

ABoraapo

1.5

OIpCACIIATL  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COCIUHCHUAX

1.6

KJ1acCU(UIUPOBATh XUMHUYECKHE pPEaKIuH (10 YUCIy M COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYIO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChI

BEILIECTB




1.8

1.9

1.10

2.1

BBIYUCIIAATE MACCOBYIO JOJHO XHMMHYECKOI'O DJIEMECHTA I10 (l)OpMy.]'Ie

COCIUHCHHUS,
BBIUKCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHKUE, OSKCHEPUMEHT  (peajabHbId |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX ITOHATHH: OKCH]I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

24

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMHCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC IIPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUSA XUMUUYECKUX

HpeBpaIIIeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBWIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAAa M KUCIOPOJa), MPUTOTOBIECHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MNIAHUPOBATh M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAacHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JIaKMYC, (heHOoIPTaTICHH, METUIIOPAHXK U JIPyTHUE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaknuun

I[To Teme: «Ilepuonnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTENBLHO-BOCCTAHOBUTEIIHLHBIE pCakuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUUYCCKHX TTOHSTHH: AApO aroma,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOWTalb, paguyc aToma,




XAMUYECKasl CBS3b, MOJISIPHASI W HEMOJSIpHAs KOBAJCHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC JICMCHTHI

33

34

OIMCHIBATh U XapaKTepr30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: paszlindarTh IOHSTHUS «TJIAaBHAS
noarpynma (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbich [lepmoamueckoro 3akona /.M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘{€HI/IH, KOTOpBIC  HUMCIHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBa ¢ YHUCIOBBEIMHU XapaKTCPUCTUKAMH CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB n 3apiag dapa, 06]]_[66 YHUCII0

AJIEKTPOHOB U paclpeaeseHue UX MO0 ANEKTPOHHBIM CIIOSIM)

OIpPCaACIIATh CTCIICHb OKHCJICHHA  JJICMCHTOB B 6I/IHapHI>IX

COCINMHCHUAX

3.7

OIPECACIIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaﬂ) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo U XUMHUYECKast peaKknus»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TOHSATHUN: pPacTBOP,
AIEKTPOJIUTHI, HEIJICKTPOHTHI, dJIEKTPOTUTHYUCCKAS JTUCCOIHAIINS,
peaKiuyu MOHHOTO OOMEHa, KaTainu3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peakiuu,
OKHUCIUTCIIbHOBOCCTAHOBUTCIHLHBIC pcaKkuuu, OKHCJIINTECIIb,
BOCCTAHOBHTENIb, OKHCJICHHE U BOCCTAHOBIICHHE, aAJIOTPOIHS,

aM(pOTepHOCTh, XHMHYECKasi CBs3b (KOBaJICHTHAs, HOHHAS,




1.2

MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPALEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

1.4

1.5

2.1

PaCKpbIBATh CYIITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

IIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaKUuit
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKON peaKInu

ITo temam: «Hemeramibl U UX COEAMHEHUS» U «MeTaibl U UX
COCJIMHECHU S

XapaKkTepu3oBaTh  (OMHCHIBaTH) OOMME W crenupuyIecKue
XUMHUYECKHE CBOICTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIas
OMHMCaHUE TMPUMEPaMU MOJICKYJSIPHBIX W HMOHHBIX YpaBHEHUU

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPIKAAOIIUX CYHICCTBOBAHNC

TCHETHYCCKOM CBSI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBHSX

CIeAOBaTh IMpaBWUiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBEIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKUIHUSIMHU MO BBIITOJIHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM TYTEM XJIOPHI-,
Opomuza, wuoauMn, KapOonaTt, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHMS, HOHBI M3YYEHHBIX METaJIOB,

IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOpPaX HEOPTaHUYECKUX BELIECTB

ITo Teme: «XuMUSA U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHuueckux monsatuit: [IJK

BCIICCTBA, KOPPO3HA METAJIJIOB




3.2

MPUMEHSITh OCHOBHBIC OIEpAIlMU MBICIUTEIIBHON JIEATEIBHOCTH —
aHaJlM3 W CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIIUIO,
BBISIBJICHHE TPUYUHHO-CJCACTBEHHBIX CBS3€H — I HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIC
METOJIbI TTO3HAHUS — HAOIIOJCHHWE, W3MEPEHHE, MOJICIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHayabHBIE XUMUYECKUE TOHATHUS

IIpenmer xumuu. Ponp XUMUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BCIICCTB

Ilonsthe o MCTOJaX IIO3HAHUA B XUMHH. Yuctelie B€IICCTBA U CMCCH. CriocoOkbl

pasaciICHus cMmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummnaeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHOocuTenbHAass MoOJEKyJIsApHas Macca. MaccoBas A0/ XHMHYECKOTO

9JICMCHTA B COCIMHCHUU

1.5

1.6

KonnuectBo BemectBa. Moisib. MonsipHast macca. B3auMoCBsI3b KOJTUYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacué€rel mo dopmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

®u3nyeckue U XUMUYECKHUE SBICHUSA. XMMHUUYECKAsl peaklusa U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BeUIECTB.  XMMHWYECKHE  YPaBHEHHS.
Knaccudpukanus  XuMuyecKkux  peakuumi  (COEIMHEHHS,  Pa3JIoKEHHs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYyAOW, C
npaBUIaMu paboTHI B JabopaToOpuu U MpuéMaMu oOparieHus ¢ JJ1abopaTopHbIM
o0opy/soBaHWEM, U3Y4YCHHE M ONHcaHue (PU3MUECKUX CBONCTB 00pa3IioB
HEOPTraHWYECKUX BEIIECTB, HaOmoAcHUEe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMHUYECKHX (TOpeHHe CBEeYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCIIOTOW) SIBICHWI, HAOJIOJCHWE U OINHCaHUE
NPU3HAKOB TMPOTEKaHMA XHUMHUYECKUX peakluil (pasnokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3aUMOJICHCTBHE Kee3a C paCTBOPOM




coym meau(Il), u3ydenne cnoco0oB pasieieHus: CMeCei (C TOMOIIBI0 MarHUTa,
bunbTpOoBaHME, BBIAPUBAHUE, NUCTUILIALNSA, XpoMaTorpadus), MpoBeIeHUE
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJCHHE | OIHCAaHHE pPE3y/IbTaTOB
IPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeIeld MOJIEKYT (I1apOCTEePKHEBBIX )

Baxuneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — snemMeHT u mpocToe
BemecTBo. Haxoxkaenue kuciopoaa B mpupoae, pusnueckue U XUMMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrnocoOb
MOJIy4YeHUsl KHMCIIoposa B Jabopatopuu U MpoMbliieHHocTH. Kpyrosopor

Kuciopoja B mpupojie. O30H — arioTpornHas MoaupuKaius KUCIopoia

2.2

TemnoBoit ekt XuMUYecKol peakiuu, TEPMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJOTEPMHUUYECKHE peakluu. TOIUIMBO: yrojib U METaH. 3arps3HeHue

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOT'O CJI0A

2.3

24

2.5

Bonopos — anemeHT U nipoctoe BeriectBo. HaxoskieHue Bogoposa B PHPOJIE,
¢u3MYecKre W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IMOTYYCHHS.

Kucnore! 1 commn
MounsipHblil 00bEM Ta30B. Pacy€Tbl M0 XMMHUECKUM ypaBHEHUSM

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpBI.
HacellienHble ¥ HEHACBILLEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasg nossl BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpoze U B KU3HM uenoBeka. Kpyrosopor
BO/BI B IMpHpoAe. 3arpsi3HEHHEe MpUPOAHbIX BoA. OXxpaHa U OYHMCTKA

MMPUPOAHBIX BOI

2.6

2.7

Knaccudukanus nHeopranmueckux coeauneHuil. Oxcuasl. Knaccugpukarus
OKCHJIOB: cojieoOpa3yiolue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasyrone. HomeHknaTypa okcumoB. DU3MUECKHE M XUMHYECKUE
CBOICTBa OKCHOB. [loiryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMM: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHuA. HomenkiaTypa ocHoBaHu#. PU3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

Kucnorsl. Knaccudukamusa kucnor. Homenknarypa kucnor. dusndeckue u
XUMHYECKUE CBOMCTBA KHCIOT. Psan aktuBHocth MetauioB H.H. Bekerosa.

[Tonyuenue kucior




2.9

2.10

2.11

Comu. Homenkiarypa coseil. duznueckue U XUMHUYECKUE CBOMCTBA COJICH.

[Tonyuyenue cosen
I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COEIMHEHUI

XVUMUYECKUN OKCIIEPUMEHT: KAUECTBEHHOE OIPENEICHUE COJEp/KaHus
KHCIIOpOJia B BO3JlyXe, MOJIyueHUe, coOupaHue, paclio3HaBaHUE U H3yueHUeE
CBOWCTB KHCIIOPO/Ia, HAOJIIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHHSI U ITPEKpaIlleHusi ropeHus (Ioxapa), 03HaKOMJICHUE C
o0Opa3llaMu OKCHIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOMpaHue,
pacro3HaBaHHE M W3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOICHCTBUE
BOJZIOpOJA c OKCHJIOM meu (1) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHAIOB), HAOMIOIeHuEe O0pa3IoB BEUIECTB KOJUYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS] BEIIECTB C  PAa3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBICEHHE PACTBOPOB C ONPENEIEHHONM MacCOBOM
JIOJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO HMCIOJb30BAaHUE BHJICOMATEPHAIIOB),
OIpe/Ie/IEHUE PAacTBOPOB KHUCJIOT M ILIENOYEH C TOMOIIbIO HHJMKATOPOB,
UCclieIoBaHHE 00pa3l[0B HEOPraHWYECKUX BEIECTB pAa3IUYHBIX KJIACCOB,
HaOJII0/IEHUE H3MEHEHHs OKpPAacKW HHJMKATOPOB B PACTBOPAX KHUCIOT U
meao4el, u3yueHue B3aumoaencTeus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCIIOTBI, KHUCIOT C MeTaJUlaMH, peakUuil HeWTpanusanuu, MoJydeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTajla JpYyruM H3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueimme

KJIaCCbl HCOPTaHNYCCKUX COE€IUHEHMI

3.1

[Tepuoanueckuii 3akon u [lepuoanyueckas cucteMa XMMHYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble MONBITKM KiIacCUPUKAIUM XUMHUYECKHUX 3yieMeHTOB. [loHstue o
rpynmnax CXOIHBIX JJIEMEHTOB (IIEJOYHBIE U IIEJIOYHO3EMEIbHBIE METAIIBI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT am(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepronnueckuii 3akoH. llepmoanueckas cucremMa XUMHUYECKUX DJIEMEHTOB
HAN. MenneneeBa. KoporkomepuomHass W AJIWHHONEPHOIHAS  (OPMBI
Ilepronnueckoit cucremsl xumudeckux daemeHToB .M. Menneneesa.
[Tepuoapr u rpynmnbl. OU3HYECKHI CMBICIT MOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymuiibl 3JICMCHTA
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3.5

Ctpoenune atomoB. CocTaB aTOMHBIX sjep. M3otomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX O000JIOYEK aTOMOB MepBbIX 20 XUMUYECKHUX JJIEMEHTOB
ITepuoanueckoii cucremsl JI.1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

AJIEMEHTA MO ero noyuoxenuto B Ilepuoanueckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAIIMYECKUX M HEMETaNIMYeCKUX CBOMCTB IO TpyInaM M IepHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKJIaHUH

Xumuueckasi cBsa3b. KoBajeHTHast (TOJsipHAsT W HEMOJSIPHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenens okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHHUC 06p213]_IOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA ITMHKAa C PacTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBEACHUEC OIIBITOB, HIUTFOCTPUPYIOHMIUX NIPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENBHBIX PEaKIUi (TOpEeHUe, peakliuu pa3oKeHUs, COCTUHEHMS])

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepuonnueckuii 3axoH. Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
.M. Menneneea. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBbIX TPEX NEPHOJIOB, Kallds, KalblUsi U HX
COEJIMHEHUN B COOTBETCTBHM C TOJIOKEHHEM 3JIEMEHTOB B Ilepnoanueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHMe BeIIeCTBA: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOMN
peméTKM W BUJA XUMHUYECKOW cBs3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHWYECKUX BEHIECTB (MEXIyHApoAHas U TpUBUAIbHAs). XHUMHUUECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBbIM KJIacCaM HEOPTaHUYECKHUX

COGI[PIHGHPIﬁ, FCHCTUYCCKAA CBA3b HCOPraHUYCCKUX BCIICCTB




1.3

Knaccudukanust XuMudecknx peakuuii mo pa3aIuyHbIM IpU3HaKaM (110 YHCITy
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P QEKTy, 1Mo
MU3MEHEHHIO CTEIICHEH OKHCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOU p€akuuu

1.4

1.5

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuu. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud U

IMMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC ~ PEAKIMH,  JJCKTPOHHBIM  OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHHI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopus NEKTPOTUTUYECKON TUCCOLUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEUIECTB C PA3JIMYHBIMU BUIAMU
XuUMH4ecKoi cBsi3u. CremneHs qucconnanuu. CUIbHBIC U CIa0bIe SIEKTPOIUTHI.
Peakiiuu nonHoro oomMeHa. Y CioBus MPOTEKaHUs PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUW W COJIE B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOoHUalu. KauectBeHHbIC PCaKIIMK Ha NOHBI. Ilonsatue o THApOJIN3C colen

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX
PELIETOK HEeOPraHMYECKUX BEIIEeCTB — METANIOB U HeMeTaJuloB (rpadura u
azMasa), CIOXHBIX BEIIECTB (XJIOpHJla HATPHUs); UCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMMYECKOW peakIMH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHUE  3JIEKTPONMPOBOAHOCTH  pPAaCTBOPOB  BEIIECTB, IMpoliecca
JUCCOLMALMM  KHUCJIOT, WIEJIOYed U coled (BO3MOJKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); MPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOLUIUX MPHU3HAKU
POTEKaHUS peaKkIMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICJIEHUE ra3a,
o0Opa3oBaHHe BOJIbl); OMBITOB, WIIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX peakluil (ropeHne, peakliuu pazIoXKeH!s, COSTMHEHNU);
pacro3HaBaHHE€ HEOPraHMYECKHUX BEIIECTB C IIOMOIIbI0 KayeCTBEHHBIX

peaKum”I Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamnl u ux COCUHCHUA

2.1

OO0mass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,

XapakTepHble cTeneHu okucienus. CrtpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMoIeliCTBUE C METallaMU, HEMETAJUIAMHU, LIeI09aMH). XJI0POBOJOPO.
ConsiHast KMCJOTa, XHMHYECKHE CBOWCTBA, I[IOJIyY€HUE, [PUMEHEHHUE.
JelictBue XJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. BaxkHeimue

XJIOpUAbl MU NX HAXOXKICHUC B IIPUPOJLC

2.2

2.3
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OO6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3nveckre CBOCTBa
IPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTpONHbIE MoOIUDUKALNUU
KHCJIOpPOJia U cepbl. XUMHUECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE,
busnyeckne u XxuMuueckue cBoicTBa. OKCHABI Cepbl KaK MPEACTaBUTEIU
KHCJIOTHBIX OKCHAOB. CepHasi KUCJIOTa, PU3NUECKHE U XUMHUYECKUE CBOMCTBA
(oO1mue Kak MpeJCTaBUTENs Kilacca KUCIOT U crenuduieckue). XUMUYECKUe
peakuuu, JeKaliue B OCHOBE MPOMBIIIEHHOIO Croco0a Moly4eHHs CEepHOM
kucnotel. [Ipumenenne. Conu cepHOM KUCIOTHI, KaYECTBEHHAsl peaklus Ha
cyns(ar-uoH. HaxoxaeHnue cepbl u €€ COSTMHCHUN B MPUPOJIC. XUMUIECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl COSIMHEHUSMU CepPbI (KUCIOTHBIC A0,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITOCOOBI €T0 TIPEI0TBPAICHUS

OO6mass xapakTepucTuka 37aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUs. A30T, pPacIpOCTpaHEHHE B
npupoe, pusndeckrue u XuMudeckre cBocTBa. KpyroBopor azora B mpupoe.
AMMuak, ero ¢u3MYecKhe W XUMHUYECKHE CBOWCTBA, TMOJY4YCHHE U
npumenenne. Coyii aMMOHHS, WX (PHU3MYECKHEe W XHMHUYECKHE CBOWCTBA,
npuMmeHeHne. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THAs KUCIIOTa, €€
noytydeHue, Gu3ndecKkre ¥ XMMUYECKHE CBOMCTBA (0OIIHMe KaK MPEACTaBUTES
KJlacca KHCIOT W crnenuduueckue). lcmonp3oBaHue HUTPATOB U COJed
aMMOHHSI B Ka4eCTBE MHUHEPAIBHBIX yI0OpeHM. XHMHUYECKOE 3arpsi3HEHUE
OKpYKaroIlel Cpeapl COCTMHEHUSIMU a30Ta (KUCIOTHBIE I0XK/IU, 3arpsi3HEHUE

BO3/yXa, MOYBbI U BOJJOEMOB)

docdop, anorponHsie MogudpuKayu gochopa, GpuzNIecKre U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Gusmdeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe

MUHEPaIbHBIX yI0OpECHHI

2.5

OO6mas xapakrepuctuka 37JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
ATOMOB, XapaKTCPHLIC CTCIICHU  OKHUCJICHUA. anepo;[, AJUIOTPOITHBIC

Mou(pUKaMK, pacnpocTpaHEeHHE B Ipupone, GuU3NYECKUe U XMUMHUYECKHe




2.6

cBoricTBa. Ancopouus. Kpyrosopor yriepoaa B mpupojae. OKCUIbI yriiepoa,
X (pU3MYecKne U XMMUYECKHE CBONCTBA, NEHCTBUE HA KMBBIC OPTaHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYEeCKUe MPoOIeMbl, CBI3aHHBIE C OKCUIOM
yraepona(IV); rumore3a 1o06ambHOTO TOTEIUICHHS KIMMATa; MapHUKOBBIHA
¢ dext. YronpHas kuciora U e€ coiM, UX (QU3NUYECKHEe U XHUMHUYECKUE
CBOICTBa, MONy4YeHHE U MpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
nonbl. Mcnonb3oBanue kKapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

[lepBoHauanbHBIE TOHATHS 00 OPraHUYECKHX BEHIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, STWJICH, alETWIEH, 3TaHOJ, TJHUIEPUH, YKCyCHas
kucnora). Ux coctaB u xummdeckoe ctpoeHue. IloHsatue o Omonormuecku
Ba)XHBIX BEIECTBAX: XHpaX, OeJIKax, yIJIeBOJaX — U HUX POJIM B KU3HU
yeyioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYEeCKUX

COCIMHEHUN

2.7

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, TWOJY4YCHHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B npuponae. O0mue mpeacraBieHust 00
okcuze kpemMHusA(IV) u kpemaueBoit kucnote. CUIMKATHI, UX HCIIONIb30BAHHE
B OBITYy, MEIWIMHE, TWPOMBINIUICHHOCTH. BakHEHIHe CTpoUTeIhbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, I[eMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30IMacHOTO MCIOIB30BaHUS CTPOHMTEIHHBIX MAaTEPUANIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUECKUH SKCIEPUMEHT: U3ydyeHHe Oo0pa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUI-
UMOHBI W HaONIOEHHE MPU3HAKOB HMX MPOTEKAHUS; OMBITHI, OTpaKarollue
buznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COeIMHEHUH (BO3ZMOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMIIEHHE C O0pas3lamu XJIOpPHI0B
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUS MU
(BO3MOXXHO HCTIOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
o0yTJIMBaHUS caxapa MoJl IeHiCTBUEM KOHLEHTPUPOBAHHOMN CEpPHOW KUCIIOTBHI;
M3Yy4EeHHE XMMHUYECKUX CBOMCTB pa30aBIe€HHON CEpHON KHCIIOTHI, IPOBEACHNE
Ka4eCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TNpU3HaKa eé
MIPOTEKAHUST; O3HAKOMJICHHUE ¢ PU3NUECKIUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHUN (BO3MOXHO MCIIONB30BAaHUE BHICOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOopHBIX YI0OpEeHHi; MoTydeHre, COOMpaHue, paclio3HaBaHUE
U U3Y4YEHHE CBOMCTB aMMHUAKa; MPOBEACHUE KaueCTBEHHBIX pEaKUUil HA MOH

amMmMoHMsT U (ochaT-MOH M HU3ydyEHUE TMPHU3HAKOB HX MPOTEKAHMUS,




B3aMMO/ICHICTBHE KOHLIEHTPUPOBAHHOHN a30THOM KMCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJECOMATEPUAIIOB); H3y4EHHE MOJENEH KPUCTAIUIMYECKUX
pewérok anMmasa, rpadura, QynaepeHa; O3HAKOMIIEHME C IPOLECCOM
a1copOIMK pacCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTHBOIa3a; MOJy4eHHe, cOOMpaHue, paclo3HaBaHUE U U3Y4YECHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; MpOBEIEHHE KayeCTBEHHBIX peaknuid Ha KapOoHAT- H
CHWJIMKAaT-HOHBl M W3Y4YCHHE INPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHUE C
IIPONYKLIHMEH CUJIMKATHOW NPOMBIIIJIEHHOCTH; PEIIEHUE YKCIIEPUMEHTAIBHBIX

3a7a4 no TeMe «BaxkHele HeMeTallJIbl 1 UX COSIAMHEHUSI

MeTanibl 1 UX COSAMHEHUS

3.1

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaNIOB HA OCHOBaHWUU
ux nosiokeHus B llepumogmyeckon cucreMe xumuyeckux snemeHToB JI.U.
Menneneesa u crpoeHust atroMoB. CTpoeHHe MeTaJlIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalNIM4yecKass pemeérka. OJNEKTPOXUMHUYECKUN psil

HaHpH)KeHI/Iﬁ MCTalJI0B

3.2
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duznyeckue U XMMHUYECKHe CBOicTBa MeTasioB. OOIIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U MX TPUMEHEHNE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: MosIokeHHE B Ileprogudeckoil cuCTeEME XUMHYECKHX
anemeHToB J[.M1. MenneneeBa; CTpoeHHE UX aTOMOB; HaX0KJICHHE B IIPUPOJIE.
dusnueckue 1 XMMUYECKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIIOB U HUX

COEeIMHEHUN

34

[llenoyno3eMenbHEIE METAIBI MarHuii W KalbIUi: IIOJIOXKCHHE B
ITepuoanueckoit cucteMe xumuueckux dsnemeHToB .M. Mengeneesa;
CTPOEHUE UX aTOMOB; HaxXO0XKJEcHUE B npupone. PU3HYECKUE U XUMHUUYECKUE
CBOMCTBa MarHusi W Kaublus. BakHeWmmme coenuHEHHS KaibIHs (OKCHUI,

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AmomuHuii: nonoxenue B llepuonnyeckoil cucTeMe XUMUYECKUX AJIEMEHTOB
J.W. Menneneena; CTpOEHUE aTOMa; HAXOXKJEHUE B mpuponae. Ousznyeckue u
XMMHYECKHE CBOICTBAa amioMUHHA. AM(OTEpHBIE CBOWMCTBA OKCHAA H

THAPOKCH/IA AITFOMUHHUS

3.6

Keneszo: nonoxenue B [lepnoandeckoi cucteMe XuMmuueckux snementos J1.1.

MGH,Z[G.HGGBa; CTPOCHUC aTOMa, HAXOXKACHUC B IPUPOAC. du3znueckue u




3.7

4.1

XUMHUYECKHE CBOMCTBA jkene3a. OKCUbI, TUAPOKCHABI U conu xene3a(ll) u

skenes3a(Ill), ux cocras, cBOMCTBA U MOIyYEHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJJIOB U CIIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHJAa KaJbllUd U HATPUS C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); MUCCICIOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB IMPOTEKAHMSI KAYeCTBEHHBIX PEAKITNI Ha NOHBI
(MarHmsi, Kaublus, aaroMuHMS, nuHKa, kenesa(ll) m sxenesa(Ill), memxmu(ID);
HAOJI0/ICHUE W OTIMCAHHUE TIPOIECCOB OKPAIIMBAHUS TUTAMCHA MOHAMH HATPHUS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHHE aM(POTEPHBIX CBONCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; peIIeHNEe SKCIIEPUMEHTAIBHBIX 337a4 10 TeMe «BakHeline MeTaibl

U UX COCAUHCHUA»
XHUMHS ¥ OKpYXkKarolas cpena

HoBsie maTepuansl 1 TexHOJOrMU. BelecTBa 1 Marepralibl B MOBCEIHEBHOM
JKA3HU 4YeJIoBeKa. XUMUs U 310pOoBbe. be3omacHoe ucroap30BaHne BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoIb Mpu XUMHUYECKHX OXKOTax U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ 3KOJOTMYECKOH  TIpPaMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxatomieit cpenpl [TIK. Ponb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble UCTOYHUKU YTIEBOIOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX Hepepa60TKI/1, HX POJIb B 6LITy 1 NPOMBIIIJIICHHOCTHU

4.3

XHUMUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTepuajioB (CTGKHO, CIIJIaBbI

METaJIJIOB, MOJIMMEPHbIE MaTepUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAa€MOCTH SIBJICHUH npupoAbl, IIOHUMAHHEC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOU HAayKH KaK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 ctepax npodecCHOHATBLHOM AeSITeNbHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TCXHOJOTUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAayKH, UYTO TMO3BOJHUT OOYYAIOUIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOM
JNESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOD XUMHH Kak
npoQUIBLHOTO TpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o01m1ero oopa3oBaHUs

2.1

Bnanenue cucteMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BAKHEHIINE XUMHUYECKHUE TOHATUSA. XUMUYECKUU OJIEMCHT, aTOM,
MOJIEKYJIa, BEIMIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOJHAs CMECh, OTHOCHTEIBHBIC aTOMHAs M MOJICKYJISIpHAS
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISPHAs Macca, MOJISPHBII
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpemHssl), XMMHUYECKas
peaKmus, pPEeaKiuy COCTUHCHUS, PEAKIMH PA3IOKEHHS, pPEaKIuu
3aMeIeHus], PEaKIui OOMEHa, TeTUIOBOW A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCAUWHCHHUHM, MacCcoBasd 104 HW  INPOLCHTHAad
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2.3

KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, FIEKTPOHHBIN CIIOU
aToMa, aTOMHas OpOMTalb, PaJWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCJICHHSI, XUMUYECKAs CBSI3b, AEKTPOOTPULATENBHOCTb, MOJSPHAS
U HEIOJISIpHAs KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKa (AaTOMHAs!, HOHHAsI, METaJJTNYecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JWUCCOLMAIMs, pEeakUud HMOHHOrO oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJIEHHE, 3IJIEKTPOJIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOpPOCTh XUMHYECKOW peakuuu, karanmuzarop, IIJK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJISIDHAsT  TEOpUdA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ AUCComranumn

Bnanenne ocHOBaMHM XHMHYECKOMH I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOMYKTHI  IepepabOTKH  TMPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJisl, IPUPOJIHOTO ra3za, HepTH) B OBITY, CEITLCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpraHM3Ma  4YeJOBeKa;  yMEHHUe
MIPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

YMEHHME MHTETPUPOBATh XMMHUUYECKUE 3HAHUS CO 3HAHUSMHU JPYTHUX
y4eOHBIX MPEIMETOB

HaJIM4YUe OMbITa PabOTHI C PA3IUYHBIMU UCTOUHUKAMU MH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONYJISIpHAs JUTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OLIEHMBATh HMH(OPMALIMIO O BEILIECTBAX, HUX
MNpEBpalllCHUSIX U NPAKTUYECKOM NPUMEHEHUM UM YMEHHUE

HUCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aJa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSATHUHHOI'O arrmapara U CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTAaBICHHSI (POPMYIT HEOPTaHMUYECKUX BEIIECTB,

4 YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHanbHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS ieMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB

5 XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KAJIUS U KaJIbLIUS
IIpencraBienue O  NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX IIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),

6 IPOCTBIX M CJOXKHBIX BEIIECTB OT IIOJIOKEHHUS D3JIEMEHTOB B
[lepuoanueckoit cucteme (B MajiblX MepUOAax M  TJIaBHBIX
MOJArpyNNax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHE DIIEMEHTBI

7.2 HEOpPraHUYECKHE BELIECTBA

7.3 XUMHUYECKHUE PEAKIIUN

8 YMeHue onpenensTs:

g1 BaJICHTHOCTb U CTENEHb OKUCIECHUS XUMUYECKHX DJIEMEHTOB, 3apsij

' HoHa

g2 BUJ XMMUYECKOW CBSI3U M THUIl KPUCTAJUIMUECKOH CTPYKTYphl B

' COEIMHEHUSX

8.3 XapaKTep cpeibl B BOJHBIX pacTBOPax BEUIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapaktepu3oBarh (pusnueckre U XMMUYECKHUEe CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHU#, azor, docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITA, aTFOMHHUH, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BoAa,

92 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJAOPON, OKCHIbI MU THMIPOKCHJIbI

metawioB [-ITA rpymm, amomunns, meau (II), nuaka, xenesa (I u

III), oxenast yraepona (I u IV), kpemuus (IV), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
dbocdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISITh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peaxkuuii HFOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymim) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):
1 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COEIMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHHUSM XUMHUYECKHX PEaKIUi W HaXOJWUTh KOJHMYECTBO
' BEIIEeCTBa, 00BEM U Maccy peareHTOB WM MPOTyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHue,
121 U3MEpeHHue, YKCIEPUMEHT, MOICTTMPOBAHNE) ITPH N3YUEHUH BEIIECTB
' U XUMHYECKHUX SIBIICHHH; yMeHue c(hopMyIHpoBaTh MpoOlieMy H
MPEJUIOKUTH ITYTH €€ PeIIeHMUs
129 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCYJI0M 1 1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEIHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
123 HEesIX COepexeHus 3J0POBbS U OKPYXKAIOIICH MPUPOTHON CPEbl;

MOHWMaHUE Bpe/a (OMacHOCTH) BO3ACUCTBUS HA )KUBBIE OPTraHU3MBbI
OnpeeaEHHbIX BEILECTB, croco6oB YMEHBILIEHUS u

NpeaoTBpalICHUA UX BpCIAHOTO BO3HCﬁCTBHﬁ




13

13.1

13.2

13.3

Hanynaue IMMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUuC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIME PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
u3ydeHue croco0oB pa3aeieHus cMecen

MOJy4eHHUE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; IOJIYy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyY€HHUE YITIEKUCIIOTO raza u

HN3YUCHUC €TI0 CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOHCTB

13.4

13.5

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHOW MACcCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeneNeHUsT XapakTepa CPeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHWMYECKUX BELIECTB
Pa3INUHBIX KJIACCOB; U3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METAJIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UccleIoBaHHEe aM(OTEpPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((SHeKT”pOJ'II/ITI/I‘IeCKaSI
JAUCCOLIM AL, «BaxkHele HeMeTaulbl U HX COCOAUHCHUSAN,

«BaxkHelnme MeTayuibl 1 UX COSTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NpOTEKaHUs peakluii HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJOPHI-, OPOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THPOKCH/-NOHBI, KATHOHBI aMMOHHMSI, MarHUs, KAJIbIHS, ATIOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMenue:




MPEJICTaBIATh Pe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKA3aTeNbCTB, TPAPUKOB U TAOMUI] W BBISBIATH IMIHPUUYCCKUE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpO- U MUKPOMHPE, 00BACHATH MMPUYIKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

UucTteie BemecTBa 1 cMecH. CrIocoOBI pasziesieHus: cMecei

1.2

1.3

ATOoMBI M MONEKyHabl. XHMHYECKHE 3JI€MEHTHl. CHMBOIBI XUMHUYECKHX
91eMEHTOB. [IpoCThIC U CI0XKHBIE BENIECTBA.
Xumnueckas (opmyna. BaneHTHOCTP aTOMOB XWMHYECKHX JIIEMEHTOB.

CTeneHb OKHCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAs aTOMHas Macca.
OrHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomuuectBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.

B3anMocBA3p KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nYecKue U XMMHUYECKHUE SBJICHHUS. XUMUYECKas Peaklus U €€ NMPU3HAKH.
3aKOH COXpAaHEHHS MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XUMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneea. [lepuonapl u rpynmbl. @U3HYECKHN CMBICT TOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

CTpOCHI/IC atroMoB. CocTaB aTOMHEIX AACP. H3oTomEl. 9HeKTp0HBI. CTpOCHI/Ie
OJICKTPOHHBIX 000/I0YEK aTOMOB MEPBBIX 20 XHMHYCCKHX DJIECMCHTOB

[Tepuonnueckont cucremsl /.. Menaeneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kaius, Kaublus (pagdyca aTOMOB, JJIEKTPOOTPHUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYeCKUX CBOMCTB) M WX COCIUHEHUUA B
COOTBETCTBHUHU C TIOJIO)KCHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme

CTPOCHUCM HUX ATOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (moyispHasT W HEMOJIApHAsl) CBS3b.
DNeKTPOOTPULIATETbHOCTh ~ XUMHMUYECKUX  3JeMeHTOB. VOHHas  CBS3b.

MeTtannuueckas CBI3b




3.2

Tunbel kpucTammuueckux pemérok (aToMHas, HOHHAas, MeTalIn4yecKas),
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BUIA

XHUMHYECKOH CBI3U

4.1

4.2

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCOIUHCHUA

Krnaccudukanus m HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoJieoOpa3yroInue; OCHOBaHWUU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHUCJIOT (KUCIIOpOJICO/IepkKAUEe UM OECKHUCIOPOIHBIC, OIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIeH (CpeIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BELIECTB-HEMETAIUIOB:

BOJOPOJIa, XJIOpa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHWsA, aJIJFOMUHUA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

Ps HAIPSDKEHUN METAJUIOB

OU3NYECKUE U XMMUYECKHE CBOWCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, aMMHUAKA

4.5

du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIIOB HemeTamioB: cepsl (IV, VI),
aszota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(1V). [lonyaenune

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

Xumnueckue cBoiictBa okcuaoB: MetamwioB [A-IIIA rpymn, mmuka, meau(Il) u

xeneza(Il, III). [TonyyeHnne oKCUIOB METAIIIIOB

XUMHYeCKHe CBOMCTBA OCHOBaHUI M aM(OTEpHBIX MMIPOKCUIOB (Ha IpUMeEpe
TUAPOKCHUIOB AJIOMUHHUS, Kene3a, LuHKa). llomydyeHne ocHOBaHUU U
aM(}OTEPHBIX THAPOKCUIOB

OO0mme XUMHYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOTHOM,
CEPHHUCTOM, CEpPHOMU, a30THOM, (HochHOpHON, KpeMHUEBOH, YyroabHOH. OcoObIe
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue kucimot

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit

4.10

[Tony4yenne, coOupaHme, paclio3HaBaHHE BOJOPOJA, KHUCIOpPOIA, aMMHaKa,

YIJIEKHUCIIOTO Ta3a B JIa0OpaTopuu

4.11

[Tony4yenne amMmmHaka, CEpHOM U a30THOM KUCIOT B MPOMBIIIICHHOCTH. O01ue

CITIOCOOBI MOJIYYCHH MCTAJIJIOB




4.12

I'enernueckas cBA3b MCXKIY KilacCaMU HEOPTraHNYCCKUX COC,Z[I/IHCHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKHX peakluii 0 pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

H3MEHEHMIO CTEIICHSH OKMCIICHNUS XUMHUYECKUX YJIEMCHTOB

52

5.3

54

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIE peakiinu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHMS M BOCCTAHOBJICHHS.  DJIGKTPOHHBIM  OajaHC
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3MEKTPOJIUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
1 HEINEeKTPoJuThl. CUIIbHBIC U c1a0bIe AIEKTPOIUThl. CTENeHb TUCCOIaIun
Peakiuu nonHoro oomena. YciioBUsl MPOTEKAHUs PEaKlUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPABHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKHM3HU 4YeloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklUuid B J1abopaTopuu U OBITY.

HepBa;I IoOMOIIb ITPpHU XUMHUYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyKaroledl cpefpl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi koHieHTpauus BemecTB (IIK). Pomp xumuu B
pEelIeHUU HKOJOTHYECKUX TMpolieM. YcuieHue MapHUKOBOro sddekra,

Pa3spymi€cHUC O30HOBOI'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COEAMHEHUN B
OBITY, MEIMIIMHE, MPOMBIIUIEHHOCTH U CEeNbCKOM XozsiicTBe. [IpuMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPATIOMHUHHI, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH MX coequHeHui. [ToHsaTHe 0 KOppO3UU METaIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

[IpupoaHblE MCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOAHBIN ra3, He(Th),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasIbHBIC MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEeH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHUCII0Ta).
[onsiTue 0 OMONOrMYecKy BaXKHBIX BEILIECTBAX: )KUPaX, OEJIKax, YIiIeBoJax — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuérter:

7.1 1o ¢hopMysaM XUMHYECKUX COCTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 6a30BbIN ypOBEHb: YUEOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO
«M3marensctBo «IIpocBemenue

* Xumust: 9-ii kiacc: 6a30Bbli YPOBEHB: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CraakoB C.A. AKIIMOHEpHOE OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

1. Xumus. 8 knace. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB). 2. Metogudeckoe nocooue. 8 kinacc (aBropsl O. C. I'abpuensu, U. T'.
Octpoymos, U. B. Akcénosa). 3. [Iporpamma kypca xumuu st 8—9 kiiaccoB

obmreoOpasoBarenbHbIX yupexaeHuit (aBtopsl O. C. I'abpuensu, C. A. Cnaakos).

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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