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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUA» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoir denepammm.

[Iporpamma 1mo XuMuu Oa€T MOPEICTABICHUE O LEJSAX, OOIIEW CTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOro
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE IIPEIMETHOE CoJIep KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
paznenaM MW TeMaM IMPOTrpaMMbl IO XHUMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIuXCs, ONpeaesseT BO3MOXXKHOCTH IIpeaMera IS
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I1eJIeH M3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEFHOCTH O0O0YyYaromerocs IO OCBOCHUIO
y4e0HOT0 Co/IepKaHUsl.

3HaHWE XUMHUHU CJIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib WrpatoT (GopMupyemble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
DPHEPTUM M 00 HBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUs riIo0agbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITEBHOW  Y4EOHOW  JIESITeNIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICAOBATEIbCKAX YMEHUW, HEOOXOIWMBIX KaKk B
MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA1a HA €JUHCTBO PUPO/IbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  SBISIETCS  MEJaroruvyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHMU M HEKOTOPBIX OTHCIbHBIX 3HAYUMBIX IOHSATHUN
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHUU CPOpPMUpPOBAHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
IIOHATHN O XUMHUYECKOM JJIEMEHTE U BEILECTBE U CUCTEMBI IIOHATUH O XUMUYECKOU
peakuun. OO€ 53THU CHUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOIO
YPOBHSI K Ipyromy, BBINOJIHAS (PYHKIIMU OOBSICHEHUS! M IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOITYYEHHUS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKOW COCTABJIAIOIIEH HAYYHON KapTUHBI MUpPA B JIOTUKE
€€ CUCTEMHOM IPUPOJIbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM MPOUCXOJUT C NMPUBICYECHUEM 3HAHUN W3
paHee M3YYCHHBIX y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5-7
KJIACCh» U «Du3uka. 7 Kiacey.

[Ipy wW3yyeHUH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHMM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpbI. 3a1a4a
y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUM CHUCTEMBI XMMHUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMN, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPH M3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
GbopMHUPOBAHNUY U PA3BUTHH IMO3HABATEIHHBIX YMEHUN U X TIPUMEHEHUH B yI€OHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMS BaKHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IeTH, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMs] Ha CHCTEMaTH4YECKOe IMpUOOIIEHHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMHUCS
OTbITa Pa3HOOOpPA3HOW MAEATETHbHOCTH, MO3HAHWS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH W OIICHUBAThb SIBJICHUS
OKpY’KaoIller0o MHUpa, WCIMOJB3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYECHUH
XUMUH, PUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NeSITEJIbHOCTH;

— ¢opMmupoBaHHEe y OOy4YalOIMXCA TYMAHUCTHYECKHUX OTHOIICHUI,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DSKOJOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMS OOILEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI U HAMPABICHHOCTH JATbHEUIIIETO
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).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeToax MO3HaHHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuueckas popmyna. BanreHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX e€OUHUL BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COECTMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEakus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3I0KEHU, 3aMEIICHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN MOCYIOMW, MpaBuWIaMu paboThl B Jad0OpaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pAacCTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHU, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWsS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMOJIEUCTBUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, JUCTWIIALNA, XpoMaTtorpadus, MPOBEIeHUE OYUCTKH MOBAPEHHON
CONMM, HaONIOJGHHE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAacChl, CO3/JIaHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxkHeiuye npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3ieMeHT U mpoctoe
BemecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenue kucimopoaa. CrnocoObl
NOJIy4eHHUs] Kuciopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — aIoTpoIiHas MOU(UKALNS KHCIOPOIa.



TennoBoit 3¢h(deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — sneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B Ipuposie U B KU3HU 4YeloBeKa. KpyroBopor Boabl B IpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcuzapl. Knmaccudukanms
OKCHJIOB:  cosieoOpasyromive  (OCHOBHbBIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XHUMHYECKHE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Knaccupukanuss ocHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NUYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @usnueckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHune KUCIOT.

Conu. HomeHknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (rmoxkapa), 03HakoMJIEHUE ¢ 00pa3aMu OKCHJIOB U ONIMCAHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, pPACIO3HABAHWE W M3YYECHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictTsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHre OCOOEHHOCTEH PacTBOPEHHsS BEIIECTB C PA3IHMYHON
pacTBOPUMOCTBIO, MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbLIHEM) (BO3MOXXHO  MCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTraHMUECKUX BEIIECTB PA3INYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpAacCKH UHJIMKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOIEHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEWUTpaIu3aluy, NOJYyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTaJljIa IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJIHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiiuHHonepuoanas Gopmsl [lepuonnyueckoi
cucreMbl xumuueckux aneMeHTtoB JI. WM. Menpeneesa. Ilepuonsl u Tpymmsl.
PuU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUS paJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJisipHAsT W HEMOJISIpHAsl)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX DIIEMEHTOB. IOHHAsI CBSA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchbl OKMCIEHUsI K BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IMAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAaKLUN
(ropeHue, peakiu pa3aoKeHusl, COCAUHEHUS ).

Mexcnpeomemmnoie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B § Kilacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUSA: HAYYHBIH (DaKT, TMIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dwuszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUYECKHE BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI, MTOJIE3HBIE
MCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IuvyHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKHE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [loustue o karanuse. I[losaTrne o xumMmruyeckoM paBHoBecuu. DakTOpBI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUW U TMOJOKEHUE XUMUUYECKOTO

pPaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii C  HWCIOJB30BAHMEM  METOJa
3IIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PeaKIMil HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIC YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHNUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTra U anmasza), CIOKHBIX BEILECTB
(Xxopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIpoLEcca AUCCOLUALIMY KUCIIOT, IIeJI0oue U cojiel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WILTIOCTPUPYIOIIMX
NPU3HAKKM TNPOTEKAHHMs] peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEHUE, pPEeaKIUuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HABAHME HEOPraHMYECKHX BEUIECTB C  MOMOIIBIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33]a4.

Hemertanibl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeNeHU OKucieHus. CTpoeHrne U (U3NYECKUue CBOWMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNOpuMeHeHue. JleiictBue xjgopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBeKa. BaskHel e X10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (001IME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CIOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucnoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMH B Ipuponae. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIOLEl Cpelbl COECOUHEHUSIMU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHHS. A30T, paclpoCTpaHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMenenue. Cou aMMOHUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydyeHue, (QU3NYECKUe U XUMUYECKUE
CBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenu(pUIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX YA0OPEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. Y TIEPO/I, AlTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAe, (PU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrinepona B mnpupoxae. Okcuasl yriepoaa, HUX (U3MYECKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, TMOJy4YeHUE U
IpUMEHEHHE. DKOJIOTUYeCKue MpoOeMbl, CBA3aHHbe ¢ okcuaoMm yraepoaa (IV),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KACcIoTa W e€ coid, UxXx (pu3MUeckre W XUMHUYECKHE CBOWCTBA, MOJIy4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35HCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaxX, YrJIeBOJax — U MX
pomu B OKM3HM 4YellOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHwmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ue npeacTaBieHus o0 OKcHe
kpemuus (IV) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIbL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHble MaTepHalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macCHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHrue o0pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIO/ICHUE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKrne U XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEJMHEHHH (BO3MOXKHO MCIOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COEAUHEHUSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOI KUCIIOTHI, H3yUYEHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakly Ha CyJb(haT-uOH U HAOII0eHIe TpU3HaKa e
NpPOTEKaHUs, O3HAKOMJIEHUE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAIOB), 00pa3iaMu a30THBIX
U GocopHbIX yAOOpEeHUH, NodydeHue, coOupaHue, paclo3HaBaHUE U M3yueHUe
CBOICTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-uOH W H3yYEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB), HW3Y4YEHHE MOJEIEH KpPUCTAJUIMYECKUX pEmETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOLIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INIPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE M U3YUYEHUE CBOWCTB YIJIEKUCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIHMEH CHIMKATHOM IPOMBIIUICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJa4 MO TeMe «BaHeWlne HEMEeTaIbl U HUX
COETUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepmommueckor cucreme xumuyeckux siemeHtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HampsHkeHU MeTawioB. du3nyeckue U XMMUYECKHE CBOMCTBAa MeTauioB. OO0Iue
crocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIIILICHHOCTH.

[[{enounble MeTambl: nonokeHue B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HAaTpusi W Kanus. [IpuMeHeHue WIeNOYHBIX METAIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenbHblE METAUIBl MAarHMM W KaJbLUHW: TOJOXKEHUE B
[lepnognueckon cucreme xumMudeckux anemMeHnToB /1. . Menneneesa, ctpoenue ux
aTOMOB, HaXOXJEHUE B pupoe. PU3HUecKre U XUMHUYECKHE CBOKWCTBA MarHus



KaJiblusl. BaxkHeiiine coeJuHeHus! KanbIus (OKCUI, TUAPOKCU/, colin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJi0keHue B [lepuoandeckoit cucteMe XMMUYECKHUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHUSA. AM(POTEpHBIE CBOMCTBAa OKCHIA U THIPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3MUYEcKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbl, THIPOKCUIBI U cou xkenesa (11) u xemnesa
(III), ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, ITPOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblIHs, aTIOMUHUS, ITMHKA, Keme3a (1)
u xenesa (III), menu (II), HabOmromeHHMEe W omHMCaHWE MPOIECCOB OKpAIWBAHUS
MJJaMEHH WOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClie0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METAJUIbI U KX COCTUHCHHUS.

XuMHS M OKPYXKAOLIASA cpeaa

BemecTtBa m marepuanbsl B IMOBCEAHEBHOW »XKU3HM 4YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYysKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemeHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M NMpPU M3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONh30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEPUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MTPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BEUIECTBA, I'a3, pacCTBOP, PACTBOPUMOCTh, KpUCTAIIINYECKas
peméTKa, CruiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyuYeHHsS XHMHUU B EIUHCTBE yueOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIHUXCS.

JIMYHOCTHBIE = pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCNMTAHUSA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, MOHWMAaHUS 3HAYEHUS] XMMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHONIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPYECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBITIOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37IaHUH y4EOHBIX MPOEKTOB, CTPEMJICHHSI K B3AUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIU
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
M MOCTYNKH CBOMX TOBApUIIEH C TMO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEICTABICHNUS O BELIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOIHOM CPEJION, O POJIM XMMHUH B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[T03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB W SIBJICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOIs, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

UMHTEpEC K MPaKTUYECKOMY M3yUEHHUIO TTpodeccuii u TpyJa pa3IuyHOro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  NPEAMETHBIX  3HAaHMM MO  XWMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATLHOM Cpejie;

6) PK0JIOrHYEeCKOro BOCIUTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MTPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOoro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJI 0€30MaCHOTO MOBEICHUS TPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy4aeMble MPU M3YYCHUH XUMUH, IS
peUIeHus 3a7a4, CBSI3aHHBIX C OKPYKAKOUIEN TPUPOIHON CPEIO, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHUS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3YJbTAaTOB BBIICIAIOT 3HAYUMBIE JJIA
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYIHBIC TTOHITHS (3aKOH, TEOPHSl, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBaTh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), WCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHWS,
CTPOUTH JIOTUYECKHE PaCCyXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON PEeaklMM — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3HI TTO TIPOBEPKE
MPaBWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHUE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCICTOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM IPEACTaBIEHUS, MMOJYy4aeMyI0 W3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O HCIIOJIb30BAHUS PA3IMUHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIU3UPOBAaThb B IIpoliecce Y4YeOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 33]1aBaTh BOIPOCHI (B XOJ€ Auaiora v (WIn) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUSI
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM JCUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YeHHUs! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEJIaraéMble B YCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, cHenupuIecKue [ MpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU 2 EKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTUOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(mporieHTHAsI KOHIIEHTpAIsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (Qopmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

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

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)», manbsie u
OONbIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuydeckmx osaementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacmnpenesieHrue UX 1Mo AIEKTPOHHBIM CIIOSIM);

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

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

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »JjeMeHTa 1o ¢GopMyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OOO0OIIEHUE, CHUCTeMaTU3alluio, KiIaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIa00paTOPHBIM
o0opyZ0BaHUEM, a TaKXe TmpaBuiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoa M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OIMpeneTIEHHON
MacCOBOM JoJIell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INEIOYCH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHONPTAICHH, METUIOPAHK

U ApyTHe).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJIICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAcCTBOp,  DBJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE€ paBHOBecHe, oOOpaTuMble H



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(OTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneTka, Koppo3us METaIoB, CIUIaBHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJeHUS GOpMyIl
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa [[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paziuuath TMOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» u «moOouyHast
noarpynmna (b-rpymnma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPBIE UMEIOTCS B IEPUOIMUECKOM TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUHN B Mpeaeiax MajbIX NEPUOJIOB U
[JIaBHBIX HOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 U3MEHEHUIO CTEIEHEH OKHUCIICHUs
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OMNUCAHUE
MpUMEPaAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOJUTHUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKINM HOHHOTO



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

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPAaBHUIIA MTOIB30BAHUS XUMUYECKOHN TIOCYA0N 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBuiaa oOOpalleHWs C BEIIeCTBAMH B
COOTBETCTBMM C HWHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka U yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, IOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3INIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OPOMHA-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI M HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUIECCKUX BEIICCTR;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000ICHNE, CHCTEMAaTH3alINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakiuii, E€CTECTBEHHO-HAYYHBIC METOJABl IO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [{OK

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

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nmnorexa LIOK

' peakunu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopog. Ilonstue 6 bubmuoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
5 Bogopoa. Ilonsitue o 2 | bubmmnoreka HOK

' KHUCIIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bu6nunorexa [IOK

' OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 | | bubmuoreka [IOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaAKIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6numoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4yeckue peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynimsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' pyIHaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' . FPYIHEL oA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teira U BelecTBa https://m.edsoo.ru/ff0d210c
’ ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMHHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboTHl B 1a00paTOPUU U IPUEMBI | bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorera OK
! . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bubmmoreka IIOK
6 ATto oJne 1
TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoKHBIE BENIECTBA 1 buommorexa [IOK
p m https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 nommorexa [O

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 X eckas (o a. BasienTHOC
HIMITH A opuyx HIHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢c
2 MaccoBast 10711 XHMAYECKOr0 bubnunorexa LIOK
3JIEMEHTA B COCIUHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3NYECKUEe U XUMUYECKHUE SABJICHUS. bubnuorexa [JOK
XumMmuueckas peakis https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6mmotreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHS MacChl BEIIECTB. bubmuoreka [{OK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konuuecTBa, MacChl
17 BEIIIECTBA [0 YPaBHEHUSIM bubmorexa HHOK
yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanms xumuuecknx
18 €aKIHi (COeTMHEHUS, PA3IOKEHUS bubnmorexa OK
P P : https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubnunorexa LIOK
19 sHukIoneauct. O000mEeHe 1
. https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIs 3HaHUI
20 KonrtponsHas padora Nel mo reme bubmuorexa [IOK

«BCIIIeCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

bu6nmmoreka [IOK

21 .K —
BOSAYXa, BHACTOPOI — SJICMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubamorexa LOK
POAG Ipeait ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumgax
CriocoOsI MoTydeHUsT KHCIIOpOoia B
23 nabopaTopuu ﬁqn OMBII_HJ'IerHOCTI/I bubmmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroib U METaH).
25 3ar $I3H€I-§I/qul:03 . a, CIIOCOOBI Zro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmmorexa LIOK
ya p . https://m.edsoo.ru/ff0d4aec?2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopox — anemeHT u npocroe bubnuoreka [IOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka IIOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IlonsiTHE O KMUCIOTAX U COJIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «lonyuenne n cobuparne so10pona, https://m.edsoo.ru/ff0d442
W3YYCHHE €r0 CBOMCTBY

0 Mounsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucienunsa o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK

o M https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHHIO PEaKIUd Ha OCHOBE bubmmorexa [TOK

BH

P peaid ° https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B

35 dOu3nvecKrue 1 XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstue 06 bubmmoreka [JOK
WHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEHeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTuueckas padbora Ne 5 o Teme
«IIpurotoBiieHre pacTBOPOB C bubnnorexa [JOK

38 . . .
OIpeAEIIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbhas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KacCupUKaIs, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losyyeHne u XUMHUYECKUE CBOWCTBA Bbu6mmotreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBI;) 101 )eHI/ISI nganIc)KI/Ie bubmorexa [IOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
I'enetnyeckas CBS3b MEKIY
48 KJIacCaMH HEOpPTraHWYeCKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9a50
COCTMHEHMI
49 O06001IeHre U CUCTEMAaTU3 A bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTponbhas padorta Ne3 mo teme
" but6mmoreka [IOK
50 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHUYECKHNX 3JIeMEeHTOB. IloHsaTHe o bubmorexa OK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 [Tepuonuueckas cucrema bubnmnoreka HOK
XHUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonasl, TPyYIIIBL, TOATPYIIIEL bubmmorexa LOK
PHOJBL, TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMOB 3J1eMeHTOB llepuoanueckon bubmorexa [IOK
p https://m.edsoo.ru/00adabbc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKU U MPaKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€HbIN, MEIaror 1 https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
PesepBHrlil ypok. O000IIIEHHE U
58 CI/ICTEM&TI/ISZP WS 3HAHUH / bubmorexa LOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KonTponbHas pabota Ne4 mo Teme
59 «CtpoeHue aroma. XuMudeckas bubmuoteka [IOK

cBs13b» / Beepocceuiickas
IpoBepoyHas pabora

https://m.edsoo.ru/00adb486




60 DJIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnmnoreka HOK
XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmorexa [IOK
61 VoHHas XHMHHeCKast Cos3b ! https://m.edsoc%.lru/OOadac34
2 KoBasieHTHas nonsipHast XuMU4ecKas | bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XUMHUYECKAsA CBSI3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
o4 Crenens okHcieHus ! https://m.edsofru/OOadae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [IOK
peakunu https://m.edsoo.ru/00adb076
bubmuoreka [IOK
66 OKuCIUTENN U BOCCTAHOBUTEIIH 1 hitps-//m.c dso:fru/OOa db076
PesepBHelit ypok. O60011IeHNE 1
67 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe | bubnuoreka [{OK
«CTtpoeHne aroMa. XuMHUUecKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 PezepBHblit ypok. O00011eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuii 3aK0H.

| [lepuoanueckas cucrema | Bbu6mmotreka [JOK
XUMHYECKHUX d1eMeHTOB /JI. M. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bubnnorexa [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buisl XumMHu4yeckoil CBSA3U U THIIBI | bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrioyoneHue | |
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 kmacca»

6 Krnaccudukanus XuMruueckux ! bubmuoreka [OK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmorexa LOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

2 ITonsiTHE O XUMUYECKOM | but6mmorekxa [IOK

PaBHOBCCHUHU. q)aKTopBI, BIIHAOIINC

https://m.edsoo.ru/00adc28c




Ha CKOPOCTh XUMUYECKOU PEeaKINU
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHs

Jucconuanysa. XuMHUECKUe
pCaKknuu B paCTBOpax»

OKHCIUTETBHO- bubnunorexa LIOK
9
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 muccoranu. CUIIbHBIE U cl1a0bIe buGnuorexa [IOK
’ https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIini buGnuorexa [IOK
P beak hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLIMALIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTaBIECHUI 00 bubnuorexa [IOK
bes 5 hitps://m.eds00.ru/00add8b2
AIEKTPOJIIUTUYECKON JUCCOIHAITTT
14 IlonsTue o ruapoanse coje bubnuorexa [IOK
P hitps://m.eds00.ru/00add9d4
s O06o001meHre U CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «Pemienne 3xcnepuMeHTAILHBIX Bubmiorexa IOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonrtponsHast padota Ne2 o reme
17 «DJIEKTpOIUTHYECKAs bubmuoreka [JOK

https://m.edsoo.ru/00addecO




OO01as xapakTepuCTHKA raJOreHOB.

18 XHUMHUECKHE CBOMCTBA Ha IIpPUMEpPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIYUCHHE bubnmorexa LHOK
’ yi ’ https://m.edsoo.ru/00ade 104
MPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[Tonyuenne conTHON KUCIOTHI bubmorexa LIOK
yi N . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIN OJUH buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

2 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUY CEPHI.

3 Haxoxnenue cepbl u € bubmuoreka [IOK
COECIMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHAMHYECKHE CBOMCTBA CEPBI
CepoBOa0OpO, CTPOCHHE,

24 (I)I/II;I/ILICCKEC u XI/II;H/IquKI/Ie bubamorexa LOK

. https://m.edsoo.ru/00ade802
CBOIMCTBa
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckrue 1 XuMHUYeCcKHe Bubnmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE MPOMBIIIJIEHHOTO CItoco0a bubnmoreka [JOK

IMOJIYUYCHUA CepHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a




OKpY’KaroIlen cpeibl
COCJIMHEHUSIMU CEPbI

Brruncienue MmaccoBoU I0IU

bubnunoreka LIOK

27
BBIX0J1a IPOAYKTa pEAKLIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKA SJICMEHTOB
VA- Bl A30T,

28 acnrpoycr; aHeHME B IIPUPOE bubmorexa LIOK
pactipoctp pHp ’ https://m.edsoo.ru/00adeeab
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, IMTOIYUCHHE bubmorexa HOK

> OV https://m.eds00.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonmydyenne aMmMuaKa, u3ydeHue bubmmorexa LOK
yqu - M3V https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3nuecKue u bu6nmorexa LIOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 no0peunii. XUMHUYECKOE bubnmorexa OK
yRoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COEIMHEHHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (pocg)o pHaH KI/ICJI((l))Ta (b(blfm(qez:xne " bubnmorexa LOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHUE
34 Ucnons3zoBanne pocdatos B bubnmoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHul. 3arps3HeHne
MIPUPOIHOM cperbl hocdaTamu

Yrnepon, pacnpocTpaHeHue B

35 npupojie, Gu3nIecKue u buGnnorexa [IOK
PHPOZE, _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux (pu3nveckue
U XUMHWYECKHE CBOMCTBA.
36 DKOIOrHYeCKUe IPOOIEMBI bubmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
37 VYroiipHasa KUCI0Ta U €€ COJIn bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
13 "[lonydyeHue yrieKucioro rasa. Bbu6mmoteka [JOK
KauecTBenHnas peakiusa Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavasbHBIC TOHSATHUS 00
39 OpraHMYeCcKUX BEIIeCTBaX KaK O bubnmorexa OK
p https://m.edsoo.ru/00ae054¢e
COEIMHEHMSX YIiiepo/ia
bu6mmoteka IIOK
40 Kpemunii u ero coequHeHust
p A https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
A1 Pemrenne skcnepuMeHTaIBHBIX bu6muoreka [JOK
3a7a4 1o Teme «Baknaeiimue https://m.eds00.ru/00ae0bf2
HEMETAJIIBI U UX COEINHEHUIY
KonTponbnas padota Ne3 o teme
. bubnuotexa [JOK
42 «Baxuelnme HeMeTayUIbl U UX

COETMHEHM S

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




OO6m1as XxapakTeprucTrKa
XUMHUYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bu6nmmoreka [IOK

43
MeTaJunyecKas Kpucrajuimyeckas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAIIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHAYECKUAH DS, Bubmaorexa ITOK
p . A https://m.edsoo.ru/00ael156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHHs
MmetauioB. Criasel. Beruncnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa OK
yp . https://m.edsoo.ru/00ael156
peakiuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 IlonsaTue o KOpPO3UU METATIIOB bubnnorexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK
47 €JIOYHBIE METAIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMETBHBIE METAILIIBI — bubnuoreka [{OK
KaJILIIMA Y MarHui https://m.edsoo.ru/00ael5e8
50 Baxxuelinme coenMHEHNS KAJIbIU bubmmorexa TOK
https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
57 JKEcTKOCTh BOMBI U CITIOCOOBI €€ but6mmorekxa [IOK

yCTpaHEeHUS

https://m.edsoo.ru/00ae1886




[IpakTrueckas padota Ne 6 o Teme

53 "XKEcTKOCTh BOABI M METOJEI €6 bubnmorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6nmoreka [IOK
>4 AdrOMHHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunoreka LIOK
https://m.edsoo.ru/00aec1d86
57 OKcuapl, THAPOKCUABI U COTH bubnuorexa [IOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
53 O06o01IeHre ¥ cCHCTeMaTH3aIus
3HAHUH
[IpakTuueckas padora Ne 7.
59 Pemenne skcriepuMeHTaNIbHBIX bubmuoteka [IOK
3aj1a4 1o teme «Bakueime https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brluucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OOUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubmuoreka [OK
COAECPKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BBIXOJa IPOIYKTa
peakmmn
61 O060061IeHre U cucTeMaTH3alus
3HAHUH
KonrtponsHas pabora Ne4 o reme
62 «BaxkHeume MeTaiIbl U UX

COCOUHCHU A




63 BemecTBa u maTepuaisl B | bubnmnoreka HOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3sHEHUE | bubmmoreka [JOK
OKpY>Kalolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bubnmnoreka HOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PeszepBubIil ypok. O60011IeHIE 1 | bubnmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O6o011eHuE U | Bbu6mmoteka [JOK
cucTeMaTu3alisl 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepHbiit ypok. O6001eHne u | bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBHLIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

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

1

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

1.1

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aTOM,
MOJICKYJIa, XUMHYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0JS XMUMHYECKOro
JJI€MEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasT PEaKIHs,
KnaccupuKalusg  peakluid: peaklud COCAUHEHHUS, PEaKIuu
pa3NioKEHUs, PEaKIMH 3aMEIICHUs, PEeaKIMu OOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,

MaccoBas J10JIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUSI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHX MOHATHH U

NPUMCHATH 5TU TOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBIIEHUSI (PopMy

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ

1.4

PAaCKpbIBATH CMBICII 3dKOHOB COXpaHCHHA MaACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHs, 3aKOHa

ABoraapo

1.5

OIpCACIIATL  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

1.6

KJ1acCU(UIUPOBATh XUMHUYECKHE pPEaKIuH (10 YUCIy M COCTaBy

Y4YacCTBYIOIIMX B PEaKIMH BEUIECTB, 110 TEIII0BOMY 3(dekTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYIO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChI

BEILIECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmysie

COCIUHCHHUS,
BBIUKCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI TO3HAHUS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHKUE, OKCHEPUMEHT  (peajdbHBbId |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: 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

XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTHM IPOTEKAHUS XUMHUUYECKUX

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
1ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI
[0 PAcCHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

MHAUKATOPOB (JTaKMYC, (heHoN(pTaIenH, METUIIOPAHXK U JPYTHUE)

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 XMMHUYCCKUX MOHSTHH: AApO aroMa,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOWTalb, paguyc aToma,




XAMUYECKasl CBS3b, MOJSIPHASI W HEMOJSpHAs KOBAJCHTHAS CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAsA CBA3b, HOH, KAaTHOH, AHUWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

33

34

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

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbich I[lepuoamueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘{eHI/IH, KOTOpBIC  HUMCIHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnpeneeBay ¢ YHCIOBBEIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHCJI0

AJIEKTPOHOB U paclpeesieHUue X MO0 MEKTPOHHBIM CII0SIM)

OIpPCaACIIATh CTCIICHb OKHCJICHHA  JJICMCHTOB B 6I/IHapHI>IX

COCINMHCHUAX

3.7

OIPECACIIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) 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 XHMHUYECKUX TOHSATHUN: pPacTBOP,
AIEKTPOJIUTHI, HEIJICKTPOHTHI, dJIEKTPOTUTHUCCKAS JTUCCOIHAIINS,
peaKiuyu MOHHOTO OOMEHa, KaTalau3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peakiuu,
OKHUCIUTCIbHOBOCCTAHOBUTCIHLHBIC pcaKkuuu, OKHUCJIHUTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE U BOCCTAHOBIICHHE, aAJLIOTPOIHS,

aM(pOTepHOCTh, XHMHYECKasi CBs3b (KOBaJICHTHAs, HOHHAS,




1.2

MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IOHITUH 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 AJIEKTPOHHOI'O OajlaHCa 3TUX peakuuit
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKON peaKInu

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

XapaKkTepu3oBaTh  (OMHCHIBATH) oOmmMe W  crenuduyeckue
XUMHYECKHE CBOIMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, OATBEPKIAs
OMHMCaHUE TMPUMEPAMU MOJICKYJSIPHBIX W HMOHHBIX YpaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPIKAAOIIUX CYHICCTBOBAHNC

TCHETHYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

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

YCIIOBHSX

CIeAOBaTh IMpaBWUiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUUSIMU IO BBINOJIHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YTIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIMU, TOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaMa, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPTAHUYECKUX BELIECCTB

ITo Teme: «XuMUSA U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHuueckux monsatuit: [IJK

BCIICCTBA, KOPPO3HA METAJIJIOB




3.2

MPUMEHITh OCHOBHBIC OIEpAIlUU MBICIUTEIIPHON JIEATEITBHOCTH —
aHallM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHHE TPUYUHHO-CICACTBEHHBIX CBS3€H — I HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHUYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIC
METOJIbI TTO3HAHUS — HAOJIOJCHHWE, WU3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHBI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI 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 MCTOJaXx IIO3HAaHWA B XUMHUH. Yucteie B€IICCTBA 1 CMCCH. CnocoObl

pasaciICHUus cMmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

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

Xummueckast popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB. OTHocuTEeNnbHAas 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  BellecTB.  XHMMHUYECKHE  ypaBHEHUS.
Knaccudpukanus  XuMuyecKkux  peakuumi  (COEIMHEHHS,  Pa3JIoKEHHs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHM MOCYyAOW, C
npaBUIaMu paboTHI B JabopaToOpuu U MpuéMaMu oOparieHus ¢ JJ1abopaTopHbIM
o0opy/soBaHHEM, W3YYCHHE M ONHucaHue (U3MUECKUX CBONCTB 00pa3IioB
HEOPTraHWYECKUX BEIIECTB, HaOmoAcHUEe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHME caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMHUYECKHX (TOpeHHe CBEeYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCIIOTOW) SIBJICHHM, HAONIOJIEHWE M OIHCaHUe
NPU3HAKOB TMPOTEKaHMA XHUMHUYECKUX peakluil (pasnokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPUIOM Oapusi, pa3IoKeHUE

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




comm meau(1l), m3ydenne cnoco0oB pa3eneHust cMecei (C TOMOIITBI0 MarHHUTA,
bunbTpOBaHME, BBHIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeaeHUE
OYUCTKM TOBAPEHHON CONIM, HAOJIOJICHHE | OIHCAaHUE pPEe3y/IbTaTOB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoIeNIeld MOJIEKYIT (ITapOCTEP KHEBBIX )

Baxuneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopon — sieMeHT U mpocToe
BemecTBo. Haxoxkaenue kuciopoaa B mpupoae, pusnueckue U XUMMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. [lpumenenue kucnopoaa. CrnocoOb
MOJIyuYeHUsl KHCIIopoJia B JabopaTopuu W HpOMBIIIIEHHOCTH. KpyroBopor

Kuciopoja B mpupojie. O30H — amioTporHas MoaupuKaius KUCIopoia

2.2

TemnoBoit ekt XuMUYecKol peakiuu, TEPMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HeHue

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

2.3
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2.5

Bonopos — anemeHT U nipoctoe BeriectBo. HaxoskieHue Bogoposa B PHPOJIE,
du3nYecKre W XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHSI.

Kucnors! 1 conn
MounsipHblii 00bEM Ta30B. Pacu€Thbl 10 XMMUYECKUM ypaBHEHUSIM

®usnyeckue CcBoiicTBa BoAbl. Boma Kkak pactBopuTenb. PacTBOpEIL
HacellienHble ¥ HEHACBILLEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasg nossl BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUPOZAE M B KU3HU ueioBeka. Kpyrosopor
BO/ABl B IMpHUpoAE. 3arps3HEHHE MpPUPOAHBIX BoA. OXpaHa M OUYHCTKa

MMPUPOAHBIX BOI

2.6

2.7

Knaccudukanus nHeopranmueckux coeauneHuil. Oxcuasl. Knaccugpukarus
OKCHJIOB: cojieoOpa3yiolue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasytonie. HomeHnknaTypa okcuaoB. @U3MUECKUE M XUMHUYECKUE
CBOICTBa OKCHOB. [loiryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMM: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHkaTypa ocHoBaHuH. DU3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

Kucnorsl. Knaccudukamus kucnor. Homenknarypa kucnor. @usnueckue u
XUMHYECKUE CBOMCTBA KHCIOT. Psan aktuBHocth MetauioB H.H. Bekerosa.

[Tonyuenue kucior




2.9

2.10

2.11

Comu. Homenkiarypa cosieil. @u3n4ecKue U XUMHUYECKHE CBOMCTBA COJICH.

[Tonyuenue cosen
I'enernueckas cBsA3b MEXKIY KjlacCaMM HEOPraHMYECKUX COEIMHEHUN

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 IIPEKpaIlleHus: TOpeHus (1oxkapa), 03HaKOMIIEHHUE ¢
o0Opa3llaMu OKCHIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOMpaHue,
pacro3HaBaHHE M W3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOICHCTBUE
BOojIopoZa  C OKCHJIOM meau(1l) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOMIOIeHUE OOpa3IOB BEILIECTB KOIUYECTBOM | MOJIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS] BEIIECTB C  PAa3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBICEHHE PACTBOPOB C ONPENEIEHHONM MacCOBOM
JIOJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO HMCIOJB30BaHUE BHUIACOMATEPUATIOB),
OIpe/Ie/IEHUE PAaCTBOPOB KHUCJIOT M ILIENOYEH C TOMOIIbIO HMHJUKATOPOB,
UCclieIoBaHHE 00pa3l[OB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE H3MEHEHHs OKpPAacKW HMHJMKATOPOB B PACTBOPAX KHUCIOT U
menao4el, u3yueHue B3aumonencTeus okcuaa meau(Il) ¢ pacrBopom cepHoit
KHUCJIOTBI, KHCIOT C MeTaJUlaMM, peakUuil HeWTpanusaluu, MoJyyeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTajla JpYyruM U3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueime

KJIaCCbhl HCOPTaHNUYCCKUX COCTUHECHUI

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
IpynIax CXOAHBIX 3JEMEHTOB (ILEeIOYHBbIE U IEJI0YHO3EMENIbHbIE METaJlIbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT am(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[lepuoanueckuii 3akoH. Ilepuoanueckass cucTeMa XMMHUYECKHX 3JIEMEHTOB
HAN. MenneneeBa. KoporkomepuomHas # JJIWHHONEPHOIHAS (OPMBI
Ilepronnueckoit cucremsl Xumudeckux dnemeHToB .M. MeHnneneena.
Ilepuoaer u rpynmnbl. PU3HYECKHI CMBICI TMOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymniibl 3JICMCHTA
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3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
QJIGKTPOHHBIX 000J0YeK aTroMOB TMepBbIX 20 XWMHUYECKUX DJIEMEHTOB
ITepuoanueckoii cucremsl [I.1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB MO TPYINaM U TEPUOJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKJIaHUH

Xumuueckasi CcBsi3b. KoBajeHTHass (MOJsipHAss W HEMOJSIpHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHMX dJIeMeHTOB. MoHHAas CBSI3b

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 THAPOKCHUAa IMHKa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX IIPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENBHBIX pEaKIUil (TOpeHue, peakliuu pa3ioKeHUs, COSTUHEHMS])

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

Kraccudukarust XuMu4ecknx peaknuii mo pa3aIugHbIM IpU3HaKaM (10 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

Teopust ANEKTPOTUTUYECKON TUCCOUALUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEUIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKoi cBsi3u. CremneHs quccouranuu. CUIbHBIC U CIIa0ble SIEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. Y cloBus MPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuidl. CBOWCTBa KHUCIOT,
OCHOBaHUW W COJIE B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOoHUalu. KauectBeHHbIC PCaKIIMK Ha NOHBI. Ilonsatue o THApOJIN3C colen

1.7

XVUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KpPUCTaNTNYECKUX
PELIETOK HEeOPraHMYECKUX BEIIEeCTB — METANIOB U HeMeTaJUloB (rpadura u
azMasa), CIOXHBIX BEIIECTB (XJIOpHJla HATPHUs); UCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMMYECKOW peakIMH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOAHOCTH  pPAacCTBOPOB  BELIECTB, Ipoliecca
JMCCOIMALMU  KHUCIIOT, MIeJode u cosieil (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); MPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOLUIUX MPHU3HAKU
POTEKaHUS peaKkIMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICJIEHUE ra3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX pPeakluil (ropeHue, peakiuu pa3ioKeHHsl, COeTUHEHNS);
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
(B3auMoIeliCTBME C METaJllaMi, HEMETAJUIAMH, LIEI0YaMU). XJIOPOBOJOPOI.
ConsiHast KMCJOTa, XHUMHYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
[elictBue XJiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4YesnoBeka. BaxHeniine

XJIOpUAbl MU NX HAXOXKACHUC 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
kucioTel. [Ipumenenne. Conu cepHOM KUCIOTHI, KAUECTBEHHAs peaklMs 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. KpyroBopor yriepoaa B mpupojae. OKCHIbl yriaeposa,
X (U3NYECKUe M XMMUYECKHE CBOMCTBA, JECHCTBHE Ha XUBBIC OPTaHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYeCKUe MPoOIeMbl, CBI3aHHBIE C OKCUIOM
yraepona(IV); rumore3a 11006ambHOTO TOTEIUICHHS KIMMATa; MAPHUKOBBIMA
addext. YronpHas kuciora U e€ coiM, UX (QUINUYECKHE U XHUMHUYECKUE
CBOWCTBA, MOJIydeHUe U nMpuMeHeHue. KauecTBenHas peakuus Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO3IUCTBE

[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,




B3aUMO/ICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HM3yY€HHUE MOJENICH KPHUCTALTUYECKUX
pemérok anmaza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C IPOIECCOM
a1copOIMK pacCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; MOJyueHUe, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEACHHE KAYSCTBEHHBIX pEakiuii Ha KapOOHAT- M
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TEMEC «BaykHelme HeMeTaluIbl U UX COCANHCHMUA»

MeTanibsl 1 X COSAMHEHUS

3.1

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaJVIOB Ha OCHOBaHWUU
ux nosioxkeHus B llepuogmyeckoi cucremMe xumuyeckux snemeHToB JI.U.
Menneneesa u crpoenust atroMoB. CTpoeHHe MeTaJlI0B. MeTalmnueckast CBsI3b
U METaJUIMYecKas KpUCTalsIMdyecKass pemeérka. OJIEKTPOXUMUYECKUH Pl

HaHpH)KeHI/Iﬁ MCTAl1JI0B

3.2

33

duznyeckue U XMMHUYECKHe cBoiicTBa MeTamioB. OO0IIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyTryH, AIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE

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 HATPpUA W KaJIuvs. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

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 Kajublus. BakHeWmne coenuHEeHHs] Kalblms (OKCH],

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

3.5

AnromuHui: nonoxkenue B [lepronndeckoil cucreMe XMMHUYECKUX SJIEMEHTOB
.. Menneneesa; CTpo€HHE aTOMa; HAXOXKJEHUE B mpupojae. Puznyueckue u
XMMHYECKHE CBOICTBAa amiOMUHHA. AMQOTEpHBIE CBOWCTBA 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

XUMUYECKHE CBOMCTBa jkene3a. OKcuipl, TuApokcuabl U conu xenesa(ll) u

skeneza(Ill), ux cocras, cBOMCTBA U MOyYEHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJJIOB U CIIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB), ocoOeHHoCTEeH
B3aMMOJICHCTBUSL OKCHIAa KaJbllUg W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); MUCCICIOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BHJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMi HAa MOHBI
(MarHms1, Kaublus, adroMuUHMS, IuHKa, xkene3a(ll) m xenesa(Ill), memxu(1D);
HaOJII0JICHUE U ONKUCAHNE MTPOIIECCOB OKPAITMBAHUS INIAMEHU HOHAMU HATPHS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBAaHNE aM(POTEPHBIX CBONCTB THMAPOKCUIA ATIOMHHHS W THAPOKCUAA
LIMHKA; PEIICHHE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHeine MeTauibl

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 I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI 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 MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o ctepax npodecCHOHATBEHOU JAesITeNbHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMHU Ha JOCTHKCHUAX
XUMHUYECKON HAayKH, UYTO TMO3BOJHUT OOYYAIOUIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOM
JNESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOD XUMHH Kak
npoQUILHOTO TMpeAMeTa MPH TepexoJe Ha YPOBEHb CPEIHETO

o01m1ero oopa3oBaHUs

2.1

Bnanenue cucteMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BAKHEHIINE XUMHUYECKHUE TOHATUSA. XUMUYECKUU OJIEMCHT, aTOM,
MOJIEKYJia, BEIIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOAHAS U
HEOJTHOPOJHAS CMECh, OTHOCHTEIBHBIC aTOMHAs W MOJICKYIISIpHAs
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBII
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKmus, pPEeaKiuy COCTUHCHUS, PEAKIMH PA3IIOKEHHS, PEaKIuu
3aMeIIeHUs, PEaKIui OOMEHa, TETUIOBOM A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBAasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCAUWHCHHUHM, MaccCoBasd 104 HW  INPOLCHTHAad
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2.3

KOHIIEHTPALIMs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN CII0H
aToMa, aTOMHasg OpOMTalb, paJWyC aroMa, BAJEHTHOCTb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, TOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBS3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (AaTOMHAs!, HOHHAs!, METaJTNUecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMSI, pPeaKUud HOHHOro OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKLMH,  OKUCIUTENIh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJIEHHE, JJIEKTPOJIU3,
XUMHUYECKOE paBHOBecHE, OoOpaTHMble U HEOOpAaTUMBIE pPEaKIu,
CKOPOCTh XUMHUECKOW peakuuu, katamuzatop, [IJIK, kopposus

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

TEOpUHM  XMMHUH:  aTOMHO-MOJIEKYJISIDHAassT  TEOpUsA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ AUcCconmranumn

Bnanenne ocHOBaMHM XHMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  TMPHPOTHBIX  HCTOYHHUKOB
yIJI€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpraHM3Ma  4YeJOBeKa;  yMEHHUe
MPOTHO3UPOBATh BIIMSHUE BEMIECTB M XUMHYECKUX IPOIIECCOB HA

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

YMEHHME MUHTETPUPOBATh XMMHUECKHUE 3HAHMS CO 3HAHUSAMH APYTHUX
y4eOHBIX MPEIMETOB

HaJIMYue OMbITa PabOTHI C Pa3IMYHBIMU UCTOYHUKAMH UH(POPMAIIUN
0 XUMHUU (HaydHas M HAy4YHO-TIOMYJISIpHAs JIUTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

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

HUCIIOJIb30BaTh €€ AJs PEIICHUA y‘le6HO-H03HaBaTeJII>HBIX 3aJa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTABICHHSI (POPMYIT HEOPTaHUUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX PpEaKIHWil; OCHOBAaMHU XHUMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS ieMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB

5 XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAeNieHUEM DIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KATUSA U KAJIbLIUS
IIpencraBienue O  NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX IIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),

6 IPOCTBIX M CJOXKHBIX BEIIECTB OT IIOJIOKEHHUS D3JIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOAaX M  TJIaBHBIX
MOJArpyNIax) 1 3J€KTPOHHOIO CTPOEHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHUE JIEMEHTBI

7.2 HEOpPraHUYECKHE BELIECTBA

7.3 XUMHUYECKHUE PEAKIIUN

8 YMeHue onpenensTs:

g1 BaJICHTHOCTb U CTENEHb OKHUCICHMSI XMMHUYECKHX JIEMEHTOB, 3apsij

' HoHa

g2 BUJ XMMHUYECKOM 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#, a3or, ¢docdop, cepa, XJop, HATpUH, Kaiuii, MarHui,
KaJIBITM, aTFOMHHUM, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOpOB (Boja,

92 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJOPOMA, OKCHABI M T'MAPOKCHJbI

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

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




u V), cepel (IV u VI), cepHucras, cepHas, a3oTuCTas, a30THasd,
docdopHas, 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 BIUUCIATH (IPOBOAUTH PACUEThI):
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 YpPaBHEHUSM XUMHUYECKHX PEaKIUi W HaXOJWUTh KOJHMYECTBO
' BEIIEeCTBa, 00BEM U Maccy peareHTOB WM MPOTyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUS (HaOmoleHue,
121 U3MEpeHHue, YKCIEPUMEHT, MOICTTMPOBAHNE) ITPH N3YUEHUH BEIIECTB
' U XUMHYECKHUX SIBIICHHH; yMeHue C(hOpMyIHpOBaTh HpoOlieMy H
MPEJUIOKUTH ITYTH €€ PeIIeHMUs
129 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCYJI0M 1 J1aOOPaTOPHBIM 00OPYIOBAHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEII[ECTBAMH,
UCTIOJIb3YEMBIMU B MOBCEAHEBHOW JKU3HU, IPABIIAMU MTOBEACHUS B
123 HEesIX COepexeHus 3J0POBbS U OKPYXKAIOIICH MPUPOTHON CPEbl;

MOHWMaHUE Bpe/a (OMacHOCTH) BO3ACUCTBUS HA )KUBBIE OPTraHU3MBbI
ONpeeNEHHBIX BEILECTB, croco6oB YMEHBIIEHUS u

NpeaoTBpalICHUA UX BpCIAHOTO BO3HCﬁCTBHﬁ




13

13.1

13.2

13.3

Hanynane IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC n OIIMCaHHEC (1)I/I3I/I‘-IGCKI/IX CBOICTB BCHICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIME PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
u3ydeHue croco0OB pa3feneHHus cMecen

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

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

CBOHCTB

13.4

13.5

MPUTOTOBJIEHUE PACTBOPOB C ONPEAENEHHOM MacCOBOM JoJel
pPacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAMKATOpOoB  (JlakMyca,  METWJIOpaHxka |
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,  PACTBOPUMBIMH W HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO MeTajla JPYTMM M3 pacTBOpa COJH;
UccleIoBaHHEe aM(OTEpPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJ1aCChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((SHeKT”pOJ'II/ITI/I‘IeCKaSI
JAUCCOLIM AL, «BaxkHele HeMeTaulbl U HX COCOAUHCHUSAN,

«BaxkHelnme MeTamIbl 1 UX COSTUHEHUS

XUMHYECKHE  OKCIIEPHUMEHTHI,  WLIIOCTPUPYIOIIAE  MPHU3HAKH
NpOTEKaHUs peakluii HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJOPHI-, OPOMHUII-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THPOKCH/-NOHBI, KATHOHBI aMMOHHMSI, MAaTHUS, KAJIBIIHS, ATFOMUHHS,

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

14

YMenue:




MPEJCTaBIATh pPE3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKA3aTeNbCTB, TPAPUKOB U TAOMUI[ W BBISBIATH IMIIHPUUCCKUE
3aKOHOMEPHOCTH
YCTaHABIWBAaTh  CBSI3M  MEXKIYy  pEalbHO  HAOJIIOAacMBbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpoO- 1 MUKPOMHPE, 00BACHATH MMPUYUHBI MHOFOO6pa3I/ISI BE€IICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, 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 BEIECTBA.
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
[lepnonnueckuit 3axkoH u Ilepronnueckas cucteMa XMMHUYECKHUX 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'PYIIIBI 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 U3MEHEHUH CBOMCTB XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOMIOB, Kaius, Kalblus (paguyca aTOMOB, JJIEKTPOOTPUIIATEIILHOCTH,
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 kpucrammuueckux pemeéTok (aToOMHas, HMOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BUIA

XHUMHYECKOU 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 XUMUYECKHE CBOMCTBA OKCHIIOB HemeTamioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(1V). [lonyaenune

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

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

xeneza(Il, III). [TonyyeHnne oKCUIOB METAIIIIOB

XUMUYeCKHe CBOMCTBA OCHOBaHUI M aM(OTEpHBIX IMIPOKCHIOB (Ha IpUMeEpe
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydyeHne ocHOBaHUN 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

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

YIJIEKHUCIIOTO Ta3a B JIa0OpaTopuu

4.11

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

CITIOCOOBI MMOJIYYCHH MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHGHI/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.  ODJIGKTPOHHBIH  OajaHC
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3MEKTPOJIUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
1 HEINEeKTPoJuThl. CUIIbHBIC U c1a0bIe AIEKTPOIUThl. CTENeHb TUCCOIaIun
Peakiuu nonHoro oomena. YciioBusi IpOTEKaHUS 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 IOMOIIb IIPpHU XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

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 TMpoljeM. YcuieHue mapHUKOBOro sddekra,

Pa3spymieHue 030HOBOI'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 (CTaslb, YYT'YH, IIOpATIOMHHHUI, 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

[lepBoHayaIbHBIE 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




Pacuértrr:

7.1 o ¢hopMysiaM XUMHUYECKUX COCTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM
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