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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPENoAaBaHus Y4eOHOTO peiMeTa « XUMHUSH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOUEeH cTpareruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJZIEpKaHMUE,
MpeayCMaTPUBAET PACIPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH U3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATELHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHU CIYKUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHpPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKONU 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3ydyenune xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaY4YHBIM 3HAaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MpPOrpaMMbl MO XMMUU C(POpMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpelncTaBleHUW 00 DICKTPOJUTUYECKON OHUCCOIMAlMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENIBHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOYKHOCTEM IMPAKTUYECKOrO0 MPUMEHEHUSI U TOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METOJaM TMO3HaHWs B Hayke. M3ydeHune XWMUM NPOUCXOAUT C MPUBJICUECHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 xkiaccel» u «dusuka. 7 Kacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMUYECKON HAyKH Kak 00JIacTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUYECKON
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAaYEHUE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATUIO PEUICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEesATEIbHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCI0BUM, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHBEpPCAJIbHOE 3HAYEHUE MAJIs
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKpY’KaIoIller0 MHUpa, MCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATh UX IMpHU pPEIICHUH MpoOJeM B IOBCEIHEBHOM JKHU3HM U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJeco00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHUS CBOETO 370POBbsI U OKPYXKAIOIIe MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIUTAaHUID Ha OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX MJI HM3yUYeHUs XHMHUU Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. Du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI U MOJICKYJbl. XHUMHYECKHE dJEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CiloKHbBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOocHTeNbHAs MOJEKYIsIpHas Macca. MaccoBasi oJi1 XUMUYECKOTO 3JI€MEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYeCKue U XUMUUECKUE SBJICHUS. XUMHUECKasi peakius U €€ MpUu3HaKu.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PeaKIUil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM O00OPYAOBAaHUEM, U3YUEHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE Kene3a ¢ pactBopoM cosd meau (1),
U3Y4YeHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApYBAaHUE, TUCTUIUIAIUS, XpoMaTorpadus, IpoBeJeHUE OYUCTKU MOBAPEHHON
COJIM, HaAONIOJIGHWE W  ONHWCaHue  pe3yJbTaTOB  TMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENEd MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBO. HaxoxjaeHnue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHYECKHE
cBoiictBa (peakumu TopeHusi). Okcuapl. [Ipumenenue xuciopoma. CrocoObl



MOJIYYCHHUST KUCIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHast MOAUGUKAIISA KACIOPOaa.

TernoBolt 3hdekT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. Kucnotsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnueckne CBOWMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J1s1 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenne okcuaos.

OcHoBanus. Krnaccupukanuss ocCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUMN.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyuyeHue conen.

['eneTnyeckas CBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOJACHUE OOpa3IloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpueM ©  KajJbllueM) (BO3MOXKHO HCMOJIb30BAHUE BHJIEOMATEPUAIIOB),



WCCJICIOBAaHUE OOpPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJTFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
n3yueHue B3aumojiercTBua okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJJlaMH, pPEakiuid HeUTpaiu3aluu, IOJy4eHHEe HEPacTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaljla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad M0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IHepuoauueckud 3axkoH u Ilepuoguyeckass cucremMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsitHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJloreHbl, THEPTHBIC Ta3bl). DJIEMEHTBI, KOTOPbIe 00pa3yroT aM(bOTEPHBIC OKCHIBI
Y TUJIPOKCUIBI.

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas U JIMHHONEpPUOAHAS  (OPMBI
[Tepuomuueckoit cucrembl xumuueckux 3neMeHToB [. M. MenneneeBa. [leprobl
u rpymnbl. PU3NYECKUH CMBICT IOPAJAKOBOTO HOMEpPAa, HOMEpPOB IlepHoAa |
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AIEKTPOHHBIX  000JIOUEeK aToMOB TepBBIX 20 XHMHYECKHX  DJICMEHTOB
[Tepuomnueckonr cucremnl . M. MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyueckoil CuCTEMbl XUMHUECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
rpa)XJaHVH.

Xumudeckass cBa3b. KoBajieHTHast (TOJisspHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporiecchl OKUCIICHUST U BOCCTAaHOBJIECHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE
TUJIPOKCHJIA [IMHKA C PACTBOPAMU KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mesicnpeomemmnuwle céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIA (DaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMaeMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepuognuecknii 3akoH. Ilepuoanueckasi cucTeMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUs H HUX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccuduxanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (10 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xXuMuueckom paBHoBecun. DAKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON  pPEaKIuHu. CocraBiieHME  ypaBHEHHI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIBb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
xumMu4ueckon cBsizu. CreneHs aucconuanuu. CUIBHBIC U CIa0ble AIEKTPOIIUTHIL.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJIHBIE W COKpAlIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiny Ha HOHBL. [[OHSATHE O TMAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOKHBIX BELIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaxiuu
OT BO3JICUCTBHS Ppa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIINX  TNPU3HAKU  TPOTEKAHMs]  PEeakluid  HMOHHOTO  OOMeEHa
(oOpazoBanue ocaaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMu pa3yIoKEHHs, COEIUHEHUs), PACTIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKUMA HAa HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUIlaMU, HEMEeTa/llaMH, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHass KucioTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeEHeHue. [lericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4Yeckue cBorcTBa. OKCUABI CEpbl KaK MPEIACTABUTENHN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenupuieckue). XHWMHUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucinoTel. COMM CEpHON KHCIIOThI, KAYECTBEHHAs pEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHSA. A30T, paclpOCTpPaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MOMyuyeHue u npuMenenue. Coiu aMMOHUS,
ux QU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KadyeCTBE MHMHEpAJIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHUE OKPYKalollel cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ajuioTponHeie Mojaudukanuu gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaoTa, PU3NIECKUEe U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
MOAM(DUKALMK, PACHPOCTpaHEHUE B NpHUpPOAE, (PHU3MUECKHEe U XHUMHYECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJIEHHOCTH U CEIHCKOM
XO34UCTBE.

[lepBoHavasIbHbBIE TOHATUSL 00 OPraHUYECKUX BEILECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJAYKTHl WX TmepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHellne cTpouTeIbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6e30macHOro MCIOIb30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAOIKe (U3NUYECKHE W XHUMHYECKHE CBOHCTBA
raJIOTEHOB M HUX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHWE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), HAOIOJACHHE TIpollecca OOyTIMBaHUS caxapa IO JCHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdar-
WOH W HaOJIOJeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHA (BO3MOXKHO MCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ochaT-uoH U U3yuyeHUe MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YeHUE MoJIeIen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
poIIeCCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIUEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl 1 MIX COeIMHEHU S

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmomgmyeckor cucrtemMe xumudeckux daemeHTtoB J[. N.
MenaeneeBa u ctpoeHus atToMoB. CTpoeHue MeTauioB. MeTtamndeckas CBs3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
criocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTallb, YYTYH, JIOPATIOMUHUH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHHe IIeNOYHBIX METAIOB MU HX
COCIUHCHUM.

IllemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJdbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nUeCcKre U XUMAYECKAE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHHs Kalblus (OKCHJA, THUIPOKCUI, COJIH).
JKEcTrocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMUYECKHE CBOMCTBA aTfOMUHMS. AM(POTEpHBIE CBOMCTBA OKCHUA W THAPOKCH]IA
aJIIOMMHMUSI.

Kenezo: nonoxenue B [lepuoguueckoii cucremMme XMMUYECKUX 3J1€MEHTOB /1.
. MengeneeBa, CTpo€HHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOIKHO
WCIIOJIB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCJIEJIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KajbllUs, aJIIOMUHUS, IIMHKA, JKEJe3a
(1) u xene3a (1), menu (11), HaOMrOEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 3aj1a4u 1Mo TeMe «BaxHeunime
METAaJIJIbl U X COCMHCHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYECKUX peakiuii B ObITy. IlepBas momoinpb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HCHHE OKpYXKarolleld cpennl (MpenesibHasi JOoMmyCcTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwie céasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU M3yUYeHWH XHMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC MOHSATHS: HAy4YHBINH (DakT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJIEib, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsiyi, MPOBOJIHHKH,
MOJYIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOsIHUE BELIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTh, KpUCTATIINYECKAs
peméTKa, CruiaBbl, (U3MUYECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIIaeMbI€, TOTIUBO, BOJAHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCSI B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JIn4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpEHUE OIBITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJECHUE W TOCTYNKM CBOMX TOBApUIIEH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABJISIOIIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYYEHHUIO U MO3HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTH MU
CHOCOOHOCTh K  caMOOOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HHU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COOJIIO/ICHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYAy M pPeE3yibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VH/MBUIYaJIbHON TPAEKTOPUH MPOJOJKEHHsI 00pa30BaHUs C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEIMHON Npo(heCcCHOHATBHON AEATENBHOCTA U Pa3BUTHS HEOOXOAMMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B MPO(HECCHOHATIBLHOM CpeIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIEeCO00pa3sHOE OTHOIIEHHWE K MpPHUpOJe KaK MCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ O€30MACHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMMU, a TAKXKE B CUTYyalHsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOLEd TPUPOIHON CPENOH, I TOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJIeM M MyTed MX pelIeHHs MOCPEACTBOM METOA0B XHMMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOU U COLMAIBHOMN IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranmpeaIMETHBIX pPE3yNbTaTOB BBIICISAIOT 3HAYMMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAyYHble TMOHATHS (3aKOH, TEOpus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOU
JEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOCHHUH
3HAHWI: PACKpBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATH UX XapaKTepHbIE
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS 711 OOBSICHEHUS OTJIECIBHBIX ()AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3U MEXIY OOBEKTaMH H3Yy4EHUS,
CTPOUTH JIOTUYECKHUE pacCyk AeHUS (MHIYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peakiy — MpU PEIICHUH y4eOHO-TI0O3HABATENIbHbBIX 33j1ad, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SIBJIICHUSX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OPraHU3AlMU U TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJO0M Mpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/JIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO
pPa3TUYHBIX BUIOB U (OPM MPEJACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATHh MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOJbI M 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMATBHYIO (OpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIU3UPOBaThH B IIpollecce Y4YeOHOW U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJ¢ Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO JKCIIEPUMEHTa (J1a00paTOPHOrO ONBITA,
nabopatopHOi pabOTHI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENEeNsITh LENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTaBIATh WM KOPPEKTHUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUU C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 331aHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX peE3yJabTaTOB [0 OCBOCHHUIO 005S3aTE€IbHOTO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHUCS HAay4YHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K koHIy oOyueHus B 8 kiiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JIOJIsI XUMUYECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHD
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PACTBOpP, MAaccoBas JI0Jsl BEIECTBA
(MporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJIHMKY JJIS COCTaBiCHHUS (HOopMys
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynam, BHJ XUMHUYECKONW CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona [I. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)», maneie u
OOMNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeieHUe X MO JIEKTPOHHBIM CII0SIM);

KJIACCU(PUITMPOBATh XUMHUYECKHE SJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA,
XAMHYECKHE peakuu (10 YUCIy W COCTaBy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3IUYHBIX KJIACCOB, MOATBEPXK/Iast ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJISAPHYI0O H  MOJSPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COCIMHCHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMAaTHU3aIuio, KJIacCU(PUKAIIUIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHS] CBOMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeIOBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TOCYI0oMl U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU I10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeENIeCTB (BOMOpOJa ¥ KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(ytakMyc, dheHondTaienH, METUIOPAHK U JIPYTHE).

K xonIy oOyueHus B 9 kjiacce npeIMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHMUYECKHMX NOHATHWA: XHWMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKas peakisi, XUMUYeCKasi CBs3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJISIpDHBIM ~ 00BEM,  PAcTBOp,  BJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHE U  BOCCTAHOBJICHHUE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJTM4YecKas), KpUCTAJNIMYecKass periérka, KOppo3us METaslIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeabHO IOMyCcTUMAas
koHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX TIIOHATHH U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS GopMyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUSAX Pa3JIMYHOTO COCTaBa, IPUHAIJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCIMHEHUH 1o (opMyniaM, BHI XUMHUYECKOMN
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHhIBATh W XapaKTepu30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX AJIIEMEHTOB:
pa3IMyath IMOHATHS «rjaBHas moarpynmna (A-Tpymnma)» H «ImoOodYHas
noarpynna (b-rpynma)», manesle u OOJbIIHE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpenieieHie HMX TI0 JJIGKTPOHHBIM  CJI0SIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHW CBOMCTB JJIEMEHTOB M HUX COCIUHEHUU B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB,;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XMMHUYECKUE peakiuu (10 YMCIAy M COCTAaBy YYAaCTBYIOIIMX B pEaKIuu
BEIIIECTB, MO TEIIOBOMY 3((DEKTy, MO0 M3MEHECHHIO CTEIICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJITBEPXKIAas OIKMCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBJISITh YPABHEHHUSI DICKTPOJMTUYECKON JHUCCOIMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMKA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coOMoaTh  MpaBWIa  MOJB30BAHUS  XUMHUYECKOW  TOCYAOH |
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YIIIEKHUCIIOro ras3a);

OPOBOJUTh  PEAKIUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uoaua-, kKapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX paCcTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JIEATeIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOJIIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peabHBIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM POBbLIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHMS U 5 2 bubnnoreka IIOK
' MPAKTUYECKOU €SI TEITbHOCTH https://m.edsoo.ru/7f41837c
YenoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bubnnoreka IIOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
Bonopoa. ITonsartue o kucinorax bubnmnorexka HOK
2.2 8 1
U COJIAIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HEOPraHUYECKUX COCIMHEHU

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3aemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [lepnonuueckast cucrema 7 bubmmoteka [JOK
XUMHUYECKHX 31eMeHTOB /l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmuorexa [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHue n yriryoieHne 3HaHum 5 1 bubnnoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé€ 6 Bubmmorexa [IOK
' Py - -eP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubnmorexa LHOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX Bt OK
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 nosmorexa [

erMHI/Iﬁ U UX COCIUMHCHUS

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



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

Hroro no pazneny

Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST

25

bubnunoreka LIOK
A I 4
3 Obmue cBofcTBa MeTaNIOR https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
3.2 B i 16
AKHENIINE METAJUIBL U UX COSIUHEHUS httos://m.edso.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOE BpeMms 3 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68



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







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bubnuorexa [JOK
yeJjoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmmorexa LOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paloThI B 1a00paTOPUU U PUEMBI 1 bubnnorexka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a . pHMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubmuorexa [JOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bu6mmoreka [IOK
10 X .B
umirieckas popuysa. BanenThocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
11 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bu6mmorexa [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnuorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnunorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucienus: KoauvecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HiecTsa o yp https://m.eds00.ru/ff0d5708
peakiuit
Knaccudukanmss XuMHUECKUX PEaKIHi
18 (coe I/IH(I;HI/ISIH a3JI0KEHUS e bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIiI-
19 sHIMKIoneaucT. O000IeHHE 1 bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
pOAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOslI MOTydeHuUsT KHCIIOpOo/ia B
23 nabopaTopuu Zlqn OMBII_HJ'IerH(f::TI/I bubmmorexa [JOK
parop P ' https://m.edsoo.ru/ff0d497a
[TpumeHnenue kucnopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIuu, MOHATHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKUX PEAKIIUAX
TormmuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I-§I/qul:03 ’ a, CIIOCOOBI Zro bubmmorexa [JOK
P AR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTryeckas pabora Ne 3 o Teme
26 «[Tomydyenre u coOMpaHue KHCIOpo/Ia bubmmorexa [TOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — sneMeHT u npocroe bubnnorexka [JOK
BellecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
2 I1
) OIIITHE © IHETOTAX 1 COBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bubmuorexa [JOK
31 «[lony4yenne u coOupanue BOJAOPOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0béma, KOJIMYecTBa
33 BEIIECTBA ra3a o €ro N3BECTHOM bubmmorexa [IOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncinenus o00bEMOB ra3os I10
34 aBHEHMIO PEAKIIMN Ha OCHOBE 3aKOHA bubmmorexa [TOK
P . Pealtt " https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonsitue 00 bubmuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwlleHHbBIE
37 u HI;HaCBI peHHHz aCTBOPBI MHEIICCOBaSI bubmorexa [IOK
B pactBopBL. https://m.eds00.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexka [JOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padota Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKaIs, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnnoreka [HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyyenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kimaccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnoco((ibll) oI )eHI/ISI nganIc)KI/Ie bubmmorexa [JOK
N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnueckas cBsI3b MEXKIy Ki1accaMmu bubnmnorexa [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U crucTeMaTu3alys 3HaHU!
B H https://m.edsoo.ru/00ad9ch2
KonTtponsHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [OK
- P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XUMUYECKUX AieMeHTOB. [lonaTue o bubmmorexa [OK
) https://m.edsoo.ru/00ad9ffa
Tpymmax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmuorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bubnmoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nommoreka L{

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aToMoB 3JieMeHTOB [leprnoanaeckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €70 ITOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnuorexa [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
PesepBHbIil ypok. O6001IeHNE 1
58 CI/ICTEM&TI/BZP Wsl 3HAHUH / bubmorexa HOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 no teme
59 «CtpoeHne aroma. XUMUYECKAsK CBSI3hY bubmorexa HOK
P . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnuoreka [IOK
60
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 4
OFHAI XIMHHCCRAT CBASD https://m.edsoo.ru/00adac34
62 KoBaneHnTHast nosnsipHast XMMHUYECKast bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenoasipHas XUMUYECKast bubnnoreka [HOK
CBA3b https://m.edso0.ru/00adaab8
64 CteneHb OKUCICHUS bu6mmoreka [IOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
1
66 OKHCIIMTEIIN ¥ BOCCTAHOBUTEIIH https://m.edsoo.ru/00adb076
Pese i1 ypok. O600mmeHe
PBIRIE YP ?l e bubmuorexa [JOK
67 CHUCTEMAaTHU3aIUsl 3HAHHUH 110 TEME 1
https://m.edsoo.ru/00ad9ch2
«CtpoeHne aroma. XUMUYECKas CBS3b)
68 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
[Tepnonnueckuii 3aKoH.

1 [lepuoauueckas cucrema 1 bu6mmorexa [IOK
XHUMUYCCKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa LHOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB

3 Knaccudukamus 1 HoMeHKIaTypa 1 bubnunorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubsl xuMuueckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirydieHne 3HaHUi 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca

6 Knaccudukanus XuMruueckux 1 bubnnoreka [JOK
peaKIui Mo pa3INyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubnnorexa [IOK
p ) https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bubmuoreka [JOK
8 @DakKTOpHI, BIUAIONINE HA CKOPOCTh 1

XUMHUYECKOM PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC

bubmuoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 muccormanyi. CHIbHBIE U clIa0bIe buGnnorexa LIOK
' https://m.edso00.ru/00adcd68
3JICKTPOJIUTHI
11 HNoHHble ypaBHEHUS PEAKIIUN bubmorexa LIOK
yp peakdl https://m.edsoo.ru/00add448
XMMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN bubnmorexa LOK
pu https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubnnorexa [IOK
pedl . https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITHAITTT
14 TTousTie o runponze coien bubmmorexa [IOK
s https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pertrennie DKCIIEPUMEHTAILHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3amau»
KonTponbnas padota Ne2 o teme
17 «DNEKTPOITUTHYECKAS TUCCOIIUALINS bubmmorexa LOK
p A 1A https://m.edsoo.ru/00addec0
XUMUYECKUE PEeaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossHast KUCIIOTa, bubnuoreka [IOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[lony4yeHue coNTHON KUCIOTHI bubmmorexa [JOK
i B . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brruncnenus no ypaBHEeHUSIM
21 XUMUYECKUX PEAKLIMNA, €CII OQUH U3 bubnmorexa LOK
P ’ https://m.edso0o.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoj1, CTpOEHHUE, bubnunorexa [JOK
bu3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 (1)1/1314%01(1/15 U xm\fnqecxne CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil JJ0IM BBIXOJ1a bu6mmorexa [IOK
NPOAYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoe, GU3NIecKue u
XUMUYECKHUE CBOWCTBA

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

AMMHuak, ero ¢puznueckue u

bu6mmoreka [IOK

29 XHMUYCCKHE CBOMCTBA, OIYUCHUE B
i https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckast pabota Ne 3 o teme
30 «Ilomydyenre aMmmuaka, U3ydeHue ero bubmorexa [JOK
i > 1Y https://m.edso0.ru/00adf180
CBOWCTBY
31 A3oTHas KucioTa, e€ husndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 no0peHnii. XMMHUYECKOE bubmmorexa LOK
YAORP ) . https://m.edso0o.ru/00adf518
3arpsi3HEHUE OKPY>KaloIIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta (p(bl/l;)SI/I(‘Ie)CKI/Ie " bubmorexa HOK
P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B
34 KaueCcTBE MHUHEPAILHBIX YA0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu E))z[e gmﬂzec;;e U XUMUYECKHUE bubmorexa HOK
PEPOJE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnnoreka [HOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOTUYecKre mpoodIeMBbl,
CBsI3aHHBIE C OKcH0M yriepoaa (1V)

37 VYronbHast KuciorTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[TpakTrueckas padota Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpemHuuii u ero coequHeHus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemienue

41 SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME bubnunoreka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHECHUS
KonTponbnas padota Ne3 mo teme

42 «BaxHeime HeMeTaubl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO0mias XxapaKTepuCTUKa XUMHIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Merannuueckas CBsI3b U bu6mmoreka [IOK
MeTaJUIMYecKasi KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pewmérka. Pu3nvecKre CBOMCTBA
METaJIIOB

44 XuMHUYECKUEe CBONCTBA METAJIIIOB. bubmuorexa [JOK

DNEKTPOXUMHUYECKUH psifg

https://m.eds00.ru/00ael1156
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HaIPSHKEHUN METaJIOB

OO0mue crnocoObI MOTYYEHUS
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmmorexa [IOK
P peartid, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
pUMECH
46 ITonsiTHe 0 KOPPO3UU METAIIOB bubmorexa LIOK
PP https://m.edso00.ru/00ael1278
bubmuorexa [JOK
47
Ilenounpie MeTab! https://m.edsoo.ru/00ael14b2
48 OKcuabl U THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJms https://m.edsoo.ru/00ael14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIUI bubmmorexa [TOK
a B https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOoCTh BOJBI U CIOCOORI €€ bu6mmoreka [JOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTL BOABI 1 METOAEI €€ bubnnorexa [IOK
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHCHUS
bubmuorexa [JOK
54 A I
JTEOMIHITH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [IOK
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEle3a

bu6mmoreka [IOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3ALMS
3HaHUH’
[TpakTuueckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«BaxHeume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3
60 pEareHToB JIaH B U30BITKE UITN bu6mmorexa [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa MPOAYKTA
peakiuu
61 O06o011eHre U cucTeMaTHu3alus
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «Bakueime MeTaIbl ¥ UX
COCTMHEHUS
63 BemectBa u matepuansl B bubmuorexa [JOK
IIOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsi3HEHUE bubnnoreka [JOK
OKPYXKaroIlEe cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pemieHnn bubnnoreka [JOK
9KOJIOTUYECKHX MTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK

cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

PesepBHeiit ypok. O600IICHHE U
cucTeMaTu3aIus 3HaHui

67

PesepBHbIil ypok. O0001ICHNE U
cUCTeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yjabrara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHUYCCKUC ITOHATHS)

11

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, NPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas JOJS XHUMHUYECKOIO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKALMAg  peaKIHil:  peakuuud  COCAMHEHUS,  PEaKIHH
pa3IOKEHUs, PEAaKIMW 3aMEIICHHs, peaknud OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLnHu, TeIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BEIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

13

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHHA H
MMPUMCHSATDH OTU IMMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

HCIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA (I)OpMy.]'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

1.7

ONpeeNsiTh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B  OWHApHBIX
COEIMHEHUSX

KJIaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy
YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3(dekTy)
BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAaccChl

BC€IICCTB




1.8

1.9

1.10

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1o (hopmyrie
COCMHEHMUS,

BBIYMCIIATh MAaCCOBYIO JIOJIIO BELIECTBA B paCTBOpE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOMbI IMO3HAHUS — HAOIIOICHUE,

U3MEpEeHue,  MOJCJIMPOBAHME,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxHelme npeACTaBUTEIM HEOPTAaHUUECKUX BEILIECTBY»

2.1

2.2

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MMOHSITHH: OKCH I,
KHcCJ10Ta, OCHOBaHHUEC, COJIb

OnmpeAC/IATh NPHUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJaccy

COeIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHNM4YCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

3.1

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKINAN

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CJel0BaTh IpaBWJIaM I[OJIb30BAaHUS XUMHUYECKOM TOCYIOM H
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOJTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OTBITOB MO TMOJYYEHHUIO U COOUPAHHUIO
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEM PAacTBOPEHHOTO
BEILECTBA, INIAHUPOBATh U MPOBOAUTH XUMUUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KUCIOT C TOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaer, METUIOPAHXK U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peaKinu

I[To Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.
Xumnueckas cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINM
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX MOHSITHH: SApO aToma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHas oOpOuTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHAad W HCEIOJISIpHad KOBAJCHTHasd CBA3b,




3.2

3.3

3.4

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKUCJICHHUA
KHaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

ONHKCHIBATh M XapaKTepHu3oBaTh TaOiuuHyto ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3inyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnmna)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

packpsiBaTh cMbica Ilepmoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘I€HI/I$I, KOTOPELIC UMCIOTCA B Ta6JII/III€
((HepI/IO,I[I/ILIeCKaH CHUCTEMaA XUMHNYCCKUX 3JICMCHTOB HI/I
MeHzeneeBay C YHCIOBBIMH XApPaAKTCPUCTHKAMU CTPOCHUA AaTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB u 3apgaa dapa, 061_]_[66 151 (0)

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCIUHCHHUAX

OIIpCaACIsATL BHO XUMHUUYECKOM CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCAUHCHUAX

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUs

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

11

PaCKpheIBaATb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSITHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOIUTHYCCKAd AUCCOLMANN,
PC€aKkiiuki MOHHOI'O O6M€Ha, KaTajJnu3aTtop, XUMHUYCCKOEC PAaBHOBECHC,
06paTI/IMBIC n HeO6paTI/IMLIC pc€aKknuu,
OKHCIINTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKknuu, OKHCIINUTCIIB,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,

am(doTepHOCTh, XUMHYECKas  CBS3b  (KOBaJeHTHas, HOHHAas,




1.2

MeTaHHI/I‘-IeCKaH), KpucTaJlliIndeCKasa pCIJ_IéTI(a, CIlNIaBbl, CKOPOCTb
XUMHYECKOM pC€aKinuu

WIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H

MMPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

14

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUU

HOHHOTro oOMeHa

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

2.1

Ilo temam: «Hemerasuibl U uUX coequHeHUsI» U «MeTalipl U HUX

COCIUHCHU A

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUUecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXkIasi OINHUCAHUE
pUMepaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHMI COOTBETCTBYIOLIUX

XAMHYECKHUX PEaKUi

2.2

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUI0 W COOWMpaHHIO

ra3o00pa3HbIX BEIECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAIONINEC Ka4eCTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IMYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHUs 1 OKpy>Karomas cpeia

3.1

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB




3.2

MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JACSITEIBHOCTH —
aHaJIU3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — I U3y4CHUSA
CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIHN; eCTeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICIHPOBAHUE,

AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

1.2

1.3

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Poiab XUMuM B JKM3HHM 4YeloBeKa. XHMHS B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperaTHoe COCTOSTHUE

BC€IICCTB
IlousTue o METOJax ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnioco0n1
pasaciiICHUs cMmeceit

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYSCKHX

351eMeHTOB. [IpocTbie U c10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

1.5

1.6

1.7

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHAas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

KonnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IWHUI BemiectBa. Pacu€rsl mo ¢opmynam

XUMHUYECKHUX COCINHECHUM

Pusnueckue U XMMHUYECKUE SABJICHHUS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeulecTB. Xumuueckue ypaBHeHus. Kiaccugpukanus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, C MpaBujIaMu
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
0o0opy/sOBaHUEM, M3yY€HHUE M OIUCAaHUE (QU3NYECKUX CBOICTB 00pa3loB
HEOpPraHMYeCKUX BeUIecTB, HaOmojeHue Qusnyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAllUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBeYH, TMPOKAJIMBAaHUE MEIHOH  IPOBOJOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SIBJIEHWH, HAOMIOIEHWEe W OINHCaHUe
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuui (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMoOJICHCTBHE XKeJe3a C paCTBOPOM

comm meau(ll), n3yuenne cmocoOoOB paszeneHus: cMeceit (C MoMOIIbI0 MarHuTa,




2.1

¢wIbTpOBaHMEe, BBHINApUBAHHUE, NUCTHIULALMUSA, Xpomarorpadus), mpoBeneHUE
OUYHUCTKH [TOBApEHHOM COJIM, HAOJIIO/IEHUE U ONMCAHUE PE3YJIbTaTOB IPOBEIECHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHMs MAacChl, CO3JaHUE MOJCIIEH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelime npecTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sneMeHT U mpoctoe
BemlecTBo. Haxoxaenuwe kuciaopoja B mpupoje, Gusndeckue M XUMHUYECKUe
cBoiictBa (peakiuu ropenus). Oxcuawl. [lpumenenue kucimopona. CrocoOsl
MOJIy4YeHHUsl KUCIopoJa B Ja00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIopo/a B mpupoe. O30H — alIoTponHas MoAU(GUKALH KUCIOPOoIa

2.2

TennoBoit H3PPeKT XUMUIECKOH peaKkIui, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHAOTEPMUYECKUE peakuu. TOIUIMBO: yrojib U MEeTaH. 3arpsi3HEHUE BO31yXa,

yCHIICHHE TApHUKOBOTO 3(h(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

2.3

Bozmopon — anemeHT u mpocroe BemiecTBO. HaxoskleHue Bogopona B MPUPO/IE,
¢du3udyecKkre W XHMHYECKHE CBOWCTBA, NPUMEHECHHUE, CIIOCOOBI IOTYYCHHS.

Kucnorse! u conun

2.4

MossipHbIid 006EM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

2.7

2.8

2.9

dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HaceplienHble 1 HEeHACBILIEHHbIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponb pacTBOpoB B mpuUpoze M B KHU3HU 4yenoBeka. Kpyroropor
BOABl B TMpupoje. 3arps3HeHHe NpUpPOAHbIX BoA. OxpaHa M OYHMCTKa
MPUPOJHBIX BOJ

Knaccudukanust neopranmdeckux coeauHenuid. Oxcunpl. Krnaccuduxarus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIE, KHCJIOTHbIE, aM{(OTepHbIe) U
HecoseoOpasyromue. Homenknarypa okcuioB. dusnueckne U XUMHUECKHE
CBOMCTBA OKCUIIOB. [lomyyenue okcuaoB

OcHoBanms. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHYECKHE CBOMCTBA
ocHoBaHui. [loiryyenre ocHOBaHUM

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucior. Dusnueckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT

Comu. Homenknarypa conei. @u3znyeckue M XUMHUYECKHE CBOMCTBA COJEH.




ITony4yenue conen

2.10

I'eneTnueckas CBSI3b MCXKAY KiIaCCaMU HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OINpeAeNieHHE  COAEpHKaHHs
KHCIIOpOJla B BO3/YyX€E, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YUEHHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOJCUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus: TOpeHus (Iokapa), 0O3HAaKOMJIEHHUE C
o0Opa3lilaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJy4e€HHE, COOUpaHHE,
pacno3HaBaHUE M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3auMOJACHCTBUE
Bozopoaa ¢ okcugoMm Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BUICOMATEPUATIOR),
HaOmrozieHne OoO0pasloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHUS BELIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJbI C MeTaJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U IHEJNOYel C MOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM MHIUKATOPOB B pacTBOpax KHCIOT U IIeJIoYeH, H3y4YeHHe
B3aumoeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peakliuii HeUTpalu3alluu, MoJydeHue HEPACTBOPUMBIX OCHOBaHUIA,
BBITECHEHHE OJHOIO0 MeTajula JpPYyrdM M3 pacTBopa COJIM, pEIICHHE
HKCIEPUMEHTAIbHBIX 3a/lay Mo TeMe «BakHelIne Kiacchl HEOPraHMYECKHX

COECIUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

3.1

3.2

3.3

[lepBple TOMBITKA KIACCH(PUKAIMU XUMHUYECKUX JJIEMEHTOB. [loHsATHE O
IpyNmax CXOJIHBIX AJIEMEHTOB (IIETOYHBbIE W MIEIOYHO3EMETbHbIE METalIbI,
raJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amMdOTepHBIC

OKCHUBI U THAPOKCHUIBI

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX 3iieMeHTOB [1.1.
Meneneesa. Kopotkonepuoanas 51 JUTMHHOTIEpUOHAS (hopMbI
[lepuoanueckoit cucrembl XxuMuueckux anemeHtoB [[.M. Menneneesa.
Ilepuonbr u rpynmsl. PU3NYECKUI CMBICI TOPAIKOBOTO HOMEpAa, HOMEPOB

nepruoaa U rpymuiibl 3JICMCHTA

Crpoenue atoMoB. CoctaB aTOMHbIX sifep. M3otomnbl. Dnextponbsl. CtpoeHue




AIIEKTPOHHBIX  000JI0YEK aTOMOB TMepBbIX 20 XHUMHUYECKHUX JIIEMEHTOB
[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHMX CBOWCTB MO TpyIIaM W MEpHOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUsS Hayku W nipakTuku. .M. MennaeneeB — y4€HbId U

rpakJiaHuH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAs CBS3b

3.6

3.7

9 KIIACC

Kon

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. HpOHGCCI)I

OKHCJICHUS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XHUMHUYECKUM OKCIICPUMCHT: HU3Y4YCHUC 06pa3u0B BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aHMMOJCHCTBHEC THUAPOKCHIA LUHKAa C pacCTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC ONBbITOB, WINIKOCTPUPYIOIIUX IIPUMEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTEJIBHBIX peaKlnii (TOpeHre, PeaKiiuy pa3aoKeHUsI, COSTUHEHNUS )

IIpoBepsieMblii JJIEMEHT COJEPKAHUSA

BeniectBo 1 xummndeckas peakuus. [Topropenue

11

[Tepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4YeCKUX demeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOICTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DJIeMEHTOB B llepuommueckon

CUCTEMC U CTPOCHUCM NX AaTOMOB

1.2

13

CrpoeHue BellecTBa: BHAbl XUMHUYECKOM CBsI3U. THUIBI KPHUCTAUIMYECKUX
pPEUIETOK, 3aBUCUMOCTDb CBOVMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XuMu4eckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMUXCA K  PA3IMYHBIM  KJacCaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

Knaccugukanus XMMUYECKUX peakuil M0 pa3IMyHbIM MpU3HaKaM (110 YUCIy U

COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIoBOMY 3¢¢eKrTy, Mo




W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,
110 Y4aCTHIO KaTaJ’II/I?:aTOpa). 9K30- u SHAOTECPMHUYCCKUEC pCaKlIuu,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMHYECKON PEAKIUU

14

1.5

1.6

1.7

[Tonatue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TepOreHHbIX peakuusax. IloHaTne 0 XuMu4ecKOM paBHOBECHUH.
@akTopsl, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pPEaKUMH M IIOJIOKEHUE

XUMHYECKOI'O paBHOBECHU A

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBiieHHE  ypaBHEHUU
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIMA C MUCIIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCONMAIIMU BEIIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIaOble SIEKTPOJIUTHI.
Peakiuu nonHoro oomena. YcClioBUSI MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE ypaBHEHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHUN 00 SJIEKTPOJIUTUYECKON

Auccouuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJImn3eC coJiei

XVUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISMH KPUCTAJUTMYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCHMOCTH
CKOPOCTH XHMHYECKOW peakluuu OT BO3JAEUCTBUS pPa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHNE  3JIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipolecca
JUCCOIMAIUN  KHUCJIOT, INeNoueil M comel  (BO3MOXHO HCIOJB30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONBITOB, HWUIIOCTPUPYIOLUX MPU3HAKU
MIPOTEKAaHUs PEeaKIMii HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HUIIOCTPUPYIOUIUX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKLMi (FOpEeHHE, Peakluu Pa3JIoKEHUs, COEIUHEHUs);
pacro3HaBaHHe HEOPTaHUYECKHUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PeaKIMi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCIMHECHUA

2.1

OOmast  XxapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEIIECTB — rajoreHoB. XHMMHUYECKME CBOMCTBA Ha IIpUMEpEe  XJopa

(B3auMozielicTBUE C MeTaljlaMH, HEMeTajulaMH, IiesodamMu). XJIOpOBOJIOPOA.




ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJAa HAa OPraHU3M YeJoBeKa. BakHelume XJIOpUIbl U UX

HaxO0JICHUE B MIPUPOJIE

2.2

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIE CTEINICHN OKHCIeHUs. CTpoeHue U (pU3MUECKUe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOAa W cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KHCIOTa, (PU3MYECKHEe U XUMHUYECKUE CBOMCTBA
(o0mme Kak MpeACTaBUTENsS Kjacca KHUCIOT U creruduieckue). XUMHUIeCKHe
peakiuu, JIeKalMe B OCHOBE MPOMBIILICHHOTO Croco0a IMOJIyuyeHHsl CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, Ka4Y€CTBCHHAA pCaKUusa Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arps3HEHUE OKPYKAIOMICH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIM,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPeA0TBpaILEeHUs

2.3

OOmast xapakrepuctuka s5eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpoCTpaHEHUE B IIPUPOIE,
¢busnveckne u XUMUIecKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero ¢u3M4ecKkue W XMMUYECKHE CBOMCTBa, MojiydyeHue u npumeHenue. Comu
aMMOHUA, nux (1)I/I3I/I‘-ICCKI/I€ u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ MOJy4EHHE,
(dbuznvyeckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MMHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolei
Cpeabl COETUHEHUSMH a30Ta (KHCIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJJOEMOB)

2.4

2.5

®ocdop, amtoTponHsle Moaudukauu gocdopa, GpuUMUECKre U XUMUUYECKHUE
cBoiictBa. Oxcua ¢dochopa(V) u dochopHas kucnora, QuUMUECKUE U
XUMUYECKHE CBOMCTBa, moisiydenue. lcnonb3oBanue QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

OO6mas xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTETNIEHW OKUCICHUS.  YTJIEepol, auIOTPOITHBIC
MOJIU(UKAIMK, PAaCIpPOCTPaHEHUE B MpHUPOJE, (U3NYECKHEe M XHMUYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,

ux (I)I/ISI/ILICCKI/IC n XUMHYCCKHEC CBOﬁCTBa, JIeliCTBHE Ha J>KUBEIC OpraHu3Mhl,




2.6

MOJIy4eHUE U TIPUMEHEHHE. DKOJIIOTUYECKUE TPOOIEMBI, CBS3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a T1100anbHOTO MOTEIUICHHS KIMMAaTa;, MapHUKOBBIMA
apdexr. YrompHas KUCIOTa U €€ CONMM, UX (PUINYCCKUE H XUMHUYECKHE
CBOWCTBa, MOJY4YCHHE W TpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoOHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, IPOMBIIUICHHOCTH H

CEIIbCKOM XO3STICTBE

[TepBoHavyasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, 3TWJICH, AalETUJICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). MIX cocraB m xumudeckoe crtpoeHue. [loHsTe o OWoIOorHyYecKH
BXHBIX BEIECTBAX: XHpax, OENKax, yrJIeBoJaX — W HX POJIU B KHU3HU
yeoBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyueckne © XHMHUYECKHE CBOWMCTBA, TMOJYYCHHUE U
npumerenne. CoeuHEeHUs KpeMHHUS B mpupozae. OOmme mpencraBicHHus 00
okcuzae kpemuusi(1V) u kpemuueBoit kucinote. CUIUKATHI, UX UCHOJIB30BaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIIINE CTPOUTEIBHBIC MAaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jkeye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCIIHGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE O0pa3loB HEOPraHMYECKHUX BEILECTB,
CBOWCTB COJISHOM KMCJIOTBI; IPOBEIEHNE KAaYECTBEHHBIX pEeaklMil Ha XJIOpUA-
MOHBl W HaONIOIEHHWE MPHU3HAKOB HX MPOTEKAHUS; OIMbBITHI, OTpa)Karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(raJloreHu1I0B); O3HAKOMJIEHME C oOpa3lamMM cepbl U €€ COECJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha Ccynb(paT-uoH U HaONIOJeHHe TIpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
cCoeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATEpHANIOB), 0Opa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyIeHUE, COOMpaHne, paclio3HABaHHUE U
M3yuyeHHe CBOMCTB aMMHaKa; IMPOBEJACHHWE KAauYeCTBEHHBIX pPEaKUUH Ha HOH
aMMOHUS U ¢ocar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEABIO (BO3MOYKHO

HUCITIOJIB30BaHHUEC BI/I)ICOMaTepI/IaJ'IOB); HU3Yy4YCHUC MozeeH KpUCTATNIMNYCCKUX




pemérok ammasa, rpaduta, QyUiepeHa; O3HAKOMIIEHHE C IPOIECCOM
aJicopOIMK PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOra3a; MOJIy4YeHUE, cOOMpaHHe, PACMO3HABAHWE W H3Y4YEHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; IPOBEJACHWE KAa4YeCTBEHHBIX pEaKIMid Ha KapOoHAT- W
CWIMKAT-UOHBl W W3yYCHUE TPU3HAKOB HX TIPOTCKAHUS; O3HAKOMIICHUE C
MPOAYKIIUECH CHIMKATHOM MPOMBIIUICHHOCTH; PEUICHUE SKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BaKHeNUIIe HEMETAIUILI U UX COEIUHEHUS))

Mertamisl 1 uxX COCIUHCHU A

3.1

3.2

OOwiast XapakTepuUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuueckoi cucreMe XUMHUYECKHUX dieMeHToB .1
Menpeneesa u crpoeHns aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYecKasl ~KpUCTauIMyeckass pemeérka. DJIEeKTPOXUMUYECKUH  psf

HaprI)KeHI/Iﬁ MCTaJIJIOB

Ouznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0IMe croco0bl MOTYYeHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

3.3

[lenouynsle Merasuibl: nosoxkeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMA:  TOJIO)KCHHE B
[Tepuonnueckont cucreme xuMuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3nyecKue U XUMHUYECKHUE CBOMCTBA
Marfusi ¥ Kanplus. Baxueiimme coeanHeHUs Kanblus (OKCHI, THIPOKCHU],

conu). JKEcTKkocTh BOJBI U CLIOCOOBI €€ YyCTpaHEHUs

3.5

AmomMuHuil: nonoxkenue B Ilepuoaudeckoil cUCTeME€ XMMHYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpoeHHE aToMa; HaxoxkaeHue B mpupoae. dusmyeckue u
XHUMUYECKHE CBOMCTBA AFOMUHMS. AM(OTEpHBIE CBOICTBA OKCH/IA U THIPOKCHIA

AJITFOMUHU S

3.6

Keneszo: nonoxenne B [leprnonnueckoi cucreme XuMuieckux snementos [[.1.
MeHieneeBa; CTpOGHHME aTOMa; HaxoxkJIeHue B mpupoge. Pusnyeckue u
XUMHUYECKHE CBOMCTBa jxene3a. Okcupl, ruapokcuabl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBoIcTBa U OTyuYeHUE




3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3liaMi METaJUIOB U CILJIABOB,
X (pusnueckuMHu CBOMCTBAMHM; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUAJIOB), 0COOCHHOCTEH
B3aMMOJICHICTBUSL OKCHJAa Kalblusg W HaTpus C BOAOH (BO3MOXKHO
KCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOWCTB KECTKOW BOJBI;
mpolecca TOpEHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO —HCHOJIb30BaHHE
BHJIEOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKI[UN HA HMOHBI
(Maraus, Kanbhus, amomuaus, nuHka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpAIIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIB30BAaHME  BUJCOMAaTEpHAJIOB);
uccienoBaHue aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THUIPOKCHIA
LIMHKA; pelIeHNE IKCIIEPUMEHTAIIbHBIX 3a]1a4 110 TeMe «BakHelue MeTauibl U

nX COCAUHCHUA»

4.1

XHUMHA ¥ OKpYXkarolas cpeaa

Hosele MaTepuansl n TexHONOruu. BemecTBa U mMarepualbl B MOBCEIHEBHOU
JKU3HU YeJIOBEKa. XUMUS U 340pOBbe. be3omacHoe UCnoap30BaHue BEUIECTB U
XMMHUYECKUX peakuuil B ObITy. IlepBas momMoms Nmpu XMMHMUYECKHX OKOrax U

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTUYECKOW  IPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomeid cpeabl [1JIK. Posib XuMum B pelieHun 3KOJI0IMYECKUX MPOoOIIEM.
[IpupoaHble MCTOYHHUKH YIJIEBOAOPOAOB (yrojb, MPUPOIHBIA Ta3, He(dTh),
MPOAYKTHI UX NEPEepadOTKU, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

XUMHUECKUI SKCIIEPUMEHT: U3y4YeHue 00pa3lioB MaTepHUaioB (CTEKJIO, CIIaBbl

METaJJIOB, NOJIMMEPHBIE MaTEpUaJIbl)




IPOBEPSIEMBIE HA OI'D I1IO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Koxa
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOr0 yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/iLHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

1

11

1.2

IIpencrasnenue:

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0ractu COBpPCMCHHOI'O
CCTCCTBO3HAaHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

0 HAYYHbIX MCETOJAaX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSAX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U CceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTra

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 001ero 00pa3oBaHus

Bnanenne cucreMoM XHMHUYECKHMX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi WU MOJIEKYJsSIpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peakluh COCIUHEHUsS, PEaKIUH Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeIUIoBOW IPQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBask JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs! KOHLEHTPaLUs

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETILHOCTD, MOJISIPHASL U HETIOJIApHAS
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METALIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuIhyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKluy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

2.2

2.3

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXPAaHCHUS MACCHI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpPH, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ Jucconmuanun

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

3.2

YMEHHUE MPaBUIIbHO UCIIOIH30BATH N3yUCHHBIE BEIIECTBA M MaTEPHAIIBI
(B TOM wuymcie MHUHEpaJbHbIE YIOOpPEHHUS, METAaUIbl M CIUIABHI,
IOPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIICBOIOPOIOB
(yrias,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HNPUPOIHYIO Cpeny

YMEHUE HMHTErpUpoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX PEIMETOB

3.3

3.4

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMUU (HayyHass W Hay4yHO-TIOMYJIpHas JHUTepaTypa, CIIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OLIEHUBaTh MH(POPMAILIMI0O O BEIIECTBaX, HX
MPEBPAIICHUAX W IPAKTUYECKOM  NPUMEHEHUHM W YMEHHUE
UCIOJIb30BaTh €€ JJIs pelIeHus] y4eOHO-TI03HABATENbHbIX 3a1a4
Biagenue ocHOBaMU IOHSATUHMHOIO ammapara U CHUMBOJIUYECKOIO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpPaBHEHUN  XMMMYECKUX  pEakLMi; OCHOBAMHU  XMMHYECKOMI
HomeHkatypsl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTA B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOlee Yucio
AJIGKTPOHOB), PACHpPEIECICHUEM DJIIEKTPOHOB TIO JHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOAOB, KATUSI U KAJIbLIUS
IIpencraBienue O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX M  TIJIABHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenue kinaccuuImpoBarth:
7.1 XUMHYECKHE DJIEMEHTHI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue onpenessTh:
8.1 BaJICHTHOCTh W CTENEHb OKHUCIICHUS XUMHUYECKUX DIIEMEHTOB, 3apsil
' HoHa
8. BUJ] XUMHYECKOH CBS3M W THUN KPUCTAIUIMYECKOH CTPYKTYpHl B
' COETMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)
8.4 OKUCIUTENb U BOCCTAHOBUTEIIb
9 YMeHune xapakTepru3oBath (GPU3HMUECKUe U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHii,
KaJIbIIMH, aTFOMUHUM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I1), okecuasl yrnepona (Il u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCIUICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTEKAHUA XUMHUYCCKHUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHUs pEaKLui, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX ~XMMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPIKIAIONINX ICHETHYCCKYIO B3aUMOCBSI3b MEXKTy HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO ¥ MOJSIPHYKO MacChl BEIECTB,
' MacCCOBYIO JIOJF0 XUMHYECKOTO DJIEMEHTA B COSMHCHHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 10 YpaBHEHMSM XUMHUYECKUX PEAKIMid W HAXOJUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM M MacCy pEearceHTOB WIH MTPOYKTOB PEAKIIUU
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  To3HaHusA  (HaOIIOlIeHUE,
121 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; YyMeHHe Cc(hOopMynmHpoBaTh MpodieMy U
MPEJIOKUTH MMYTH €€ PEeIIeHUs
122 06e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MoCyA0H U JabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOPAIEHHS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKM3HHU, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbS U OKPYXKAIOLIEH MPUPOIHON Cpeapl; MOHMMaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHS HAa JKUBBIE OPTaHU3MBI OMPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hanuuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YyYeHHE U ONmHucaHue (HU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C q)HSPILIeCKI/IMI/I n XUMHUYECKUMU SIBJICHUSMMH, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCOO0B pas/ieeH st cMecel

13.3

13.4

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYUYCHUEC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

MPUTOTOBJICHHE PAcTBOPOB C ONpPENENIEHHON MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA
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MIPUMEHEHUE WHJIUKATOPOB (Jrakmyca, METHJIOpaHka u
denondranenna) A ONpeneseHUs XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

13.6

WCCIICZIOBAHME U  ONHMCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHHUU;
BBITECHEHHE OJIHOIO MeTajljla JpyruM W3  pacTBOpa  COJIHU;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

14

141

14.2

pelIeHre IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIC KJIACChI
HEOPTraHUYECKNX COCIUHEHHI; «INEeKTpoIUTHYECKAs
aucconuanusay;, «BakHeWnme HeEMETalIbl M WX COCIUHCHUSY,

«Baxkneiiie MeTalIbl M UX COSIANHECHU

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
MPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUJI-,
uomua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

YMeHue:

NpPEICTaBIATh pEe3yJAbTaThl d3KCIEpUMEHTa B (GopMe BBIBOJIOB,
JIOKa3aTeibCcTB, TPaQUKOB W TaOMUI] W BBIABIATH SMIHPHUYECKUE
3aKOHOMEPHOCTHU

YCTaHaBJIMBATh CBS3U MEXKJy pealbHO Ha0JIF0JaeMbIMH XUMHUUECKUMHU
SIBIICHUSIMU W TIPOIIECCAMH, MTPOUCXOIAIIMMH B MaKpo- U MUKPOMHPE,

O0OBSCHATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT COJAEPKAHMS
1 IlepBoHavanbHbIE XUMUYECKHUE TTOHATUS
11 Yucteie BemecTBa U cMecu. CriocoObI pa3aesieHus: cMecei
19 ATOMBI M MOJEKyJIbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' aneMeHTOB. [IpocThie U c10KHbBIE BELIECTBA.
13 Xumuyeckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKUX AlIeMeHTOB. CTeneHb
' OKHCIICHUS
3aKkOH IIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAas aTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa
B COCAMHEHUU
L5 KomnyectBo BemectBa. Moab. MomspHas Macca. MosisipHbIii 00BEM Ta30B.
' B3anMocCBA3p KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 dusnyeckue U XUMHUYECKHE SIBJICHUS. XHUMUYECKass peakuus U €€ MpPU3HAKHU.
' 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUYECKUE YPABHEHUS
5 [lepnonnueckuit 3akoH u llepuoanueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
1. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuitl 3akoH. [lepuoguyeckas cucremMa XuMU4eckux 3iaeMeHToB J[. M.
2.1 MenneneeBa. Ilepuoasl u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB IEpUOJa U TPYIIIBI JIEMEHTA
Crpoenne aromoB. CoctaB aToMHbIX saep. M3oronbl. OnextpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX 000J0YeK aToMOB TMepBbIX 20 XUMHYECKHX DIJIEMEHTOB
ITepuoanueckoint cucremsl /.. Menneneesa
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKHX DJIEMEHTOB IEPBBIX TPEX
NEepUOOB, Kalus, Kaiublus (paguyca aTOMOB, JJIEKTPOOTPHULIATEILHOCTH,
2.3 METAJUIMYECKUX M HEMETaNIMYeCKUX CBOMCTB) M HMX COCIMHEHUH B
COOTBETCTBUM C IIOJOKEHHEM JJIeMeHTOB B Ilepmoandeckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumuueckass cBs3b. KoBaneHTHast (MOdspHash W HEMOJSIpHAsi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  loHHas  cBs3b.

Merannuueckas CBI3b




3.2

Tumnel KpUCTAIMYECKUX PEIIETOK (aTOMHas, HOHHAsA, MeETauInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKH W BHUIA

XUMHYECKOI CBI3U

4.1

Baxnelime npeAacTaBUTENM HEOPraHMYECKUX BelecTB. Hemeramnel u ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccudukanus ¥ HOMEHKJIATYpa HEOPTaHWYECKUX COCIUHEHUH: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HEC0JICOOpa3yrolIue; OCHOBaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHMUS);
KACIOT  (KUCIOPOJCOACpKAIMEe ©  OECKUCIOPOJHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX U KUCIBIX)

4.2

4.3

4.4

@u3nMYeCKue M XHUMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

duznyeckue M XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAUIOB: JIUTHS,
HATpHsl, Kajuus, MarHusl U KaJblKs, aJIOMHHHS, jKelie3a. DICKTPOXUMHUUSCKHUI

paa HaHpH)KCHI/Iﬁ MCTaJ1JI0B

du3nyeckue U XMMHYSCKHE CBOMCTBA BOAOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XMMHUYECKUE CBOMCTBAa OKcUaoB HemertayuioB: cepsl (1V, VI),
asora(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). TTonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xeresa(ll, 11). TTonyuenne OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX THIPOKCUIOB (HA MPHUMEPE
THJIPOKCUIOB  aJTIOMHUHHS, Kene3a, IuHKa). [lomydeHwe ocHoBaHUT U

aM(pOTEpHBIX THIPOKCHJIOB

4.8

4.9

4.10

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOIOPOIHOM,
CEpHUCTOM, cepHOM, a30THOU, (ochopHOM, KpeMHUEBOH, yroibHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

ITony4yenue kucior
OO6ume xuMUYeckre cBoicTBa cpeHux coneil. [lomyuenue comneit

HOJ’Iy‘-ICHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJda, aMMHaAKa,

YIIIEKHCIIOTO Ta3a B JIA0opaTopuu
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HOJ'Iy‘-ICHI/IC aMMMakKa, CCpHOfI U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CIIOCOOBI IMOJIYUYCHHUA MCTAJLJIIOB




4.12

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPTraHUYICCKUX COC,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

5.2

Krnaccudukarnus XMMUYECKHX peaknuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBoMYy 3¢ ¢ekrty, Imo

M3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

TennoBoii 23 (PeKT XUMHUECKOW Peakluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

U DHAOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIIFHOBOCCTAHOBUTCIIHHEIC pCaKkuu. OKHCIUTEIIN U BOCCTAHOBHTCIIU.
Hpoueccm OKHCIICHUA u BOCCTAaHOBJICHUA. 9J'IeKTp0HHBII71 OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pcakuuu

5.4

5.5

Teopust HMEKTPOTUTHIECKON nuccoruanuu. KaTnonsl, aHMOHBI. DIEKTPOIUTHI U
HeRIeKTPoIuThl. CUIIbHBIE U cllabble 2NeKTPOIUThl. CTeneHb AUCCOIHAINN

Peakuuu moHHOTO obMeHa. YciaoBH IIPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEAKIIUN

6.1

6.2

6.3

6.4

X¥UMHS ¥ OKpYXkarolas cpeaa

BemectBa m Mmarepuasbl B IIOBCEIHEBHOM JKM3HM 4ejoBeka. besomacHoe
UCTIOJIB30BAaHUE BEUIECTB M XUMHUYECKUX pEaKIuil B Jabopatopun U OBITY.

HepBaﬂ moMomb IIpU XUMHUYICCKHUX OKOIraX U OTPABJICHUAX

XUMUYECKOE 3arpsi3HEHUE OKpYyXKaroled cpeabl  (KUCIOTHBIE — JTOXKIIH,
3arpsi3HEHUE TOYBBI, BO3/yXa M BOJOEMOB), CIOCOOBI €ro MpeA0TBpAICHUS
IIpenenbnas ponyctumas koHueHTpauus BemectB (IIJK). Ponp xumum B
pPEIICHUH DKOJOTHYECKUX TpobieM. VYcuwieHue mnapHUKOBOTO dddekTa,

pa3pymieHue O30HOBOT'O CJI0s

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U X COEIUHEHUH B
ObITY, MEIUIMHE, IMPOMBIIIJIEHHOCTH U CelbCKOM Xo3sicTBe. [Ipumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYT'YyH, IIOPAIOMUHMHA, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH UX coequHeHUH. [IoHsTHEe 0 KOPpO3UH METallJIOB, OCHOBHbIE
CHOCOOBI 3aIUTHI UX OT KOPPO3UHU

[TpupoaHble HCTOUYHUKHM YIJIEBOAOPOIOB (Yroyib, MPUPOJHBIN Ta3, HEPThH),

MIPOJIYKTHI X MepepadboTku (OEH3MH), UX PO B OBITY U MPOMBIIIJIEHHOCTH

6.5

[lepBoHavanbHBIe TOHATHS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTie 0 OMONOTMYECKH BaXKHBIX BEUIECTBAX: KUpaX, OeNKaX, yriieBoJax — U UX

PO B ) KU3HU YCITIOBCKA




PacuéTtnr:

7.1 1o (hopMyaaM XUMHYECKHX COSAMHEHHUH
1.2 Macchl (MacCOBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 10 XUMHYECKUM yPaBHCHHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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