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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 0011Ier0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil mnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHus YICOHOTO MpeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1mo XuMuu Oa€T MNPEACTABICHHWE O MLENAX, OOIIEed CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIEpKaHue,
IpPEeIyCMaTpUBAET PpACIpEAEICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMPOrpaMMbl MO XHMHUHU, OMPEACISICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuMxcsi, OMNpPEAeNSeT BO3MOXXHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IEJICH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUSI.

3HaHWE XUMHUHU CIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEW  JUJII  CaMOpa3BUTUA U
dhopmMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JIESITENIbHOCTH,
HKCIIEPUMEHTANLHBIX M HCCICIOBATEILCKAX YMEHUM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsi1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHHE 00YUYaIOIITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMUHU OOCCICUMBAIOTCS CICIIM(PUKON
comepkaHusi  y4eOHOTO  TMpeaMeTa, KOTOPBIA  SBISAETCS — TEAarorudecKu
aJanTUPOBAHHBIM OTpa)KeHHUEM 0a30BOM HayKH XUMHH Ha ONpPeeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMHCSI CHUCTEMbI IMEPBOHAUAIBHBIX TMOHSITUI XUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OpraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HAa OCHOBE
CUCTEMHOT0 Ioaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBACTCA U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHITUNA O XUMUYECKOUN
peakiuu. O06e 3T CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEIIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IPEJICTABJICHNUS O XUMUUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHHU NPOUCXOIUT C MPHUBIICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX MnpeaMeToB: «OKpyKalouid MUp»,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JIOCTYIIHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHHWS TMPU HW3YYEHUU BEUIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUU W PA3BUTHUH MMO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIhCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipn M3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (GOpMHUpOBAaHHE WHTEIICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUM), UMEIONIMX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCIE YMEHUU OOBACHITH M OIICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpPA, WCHOJIb3ysl 3HAHUS U OMBIT, MOJYYEHHBIE MPU H3YyYECHHU
XUMUM, TPUMEHSATh HMX MPU PEUICHUU MPOOJEM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOU JIEATENBHOCTH;

— ¢opMmHupoBaHHEe y OO0ydYalOIIMXCAd T'YMAaHUCTUYECKUX OTHOILECHUM,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1EeJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATENIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMs OOILEYEIIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAlbHEUIIETO
oOyJeHus.

OOmiee YuCIO 4YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE »dJeMEeHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHA MOJIEKYJISIpHAst Macca. MaccoBast T0Jisi XMMHUYECKOTO AJIEMEHTa B
COETUHEHUH.

KonnuectBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUA. XUMHUYECKasl peakius 1 e€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peaklnil (COeMHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJTIUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHHUH, HAaOI0eHIE U
ONMCaHUE NPU3HAKOB MPOTEKAHUS XMMUYECKUX peakuuil (pasiiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokeHHe T'MIpPOKCHIa
menu (I1) mpu HarpeBanum, B3auMoOJIeHCTBHE kele3a ¢ pactBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BBIMIApMBaHUE, TUCTUIUIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MacChl, CO3/aHHE MOJEJeH MOJeKy
(I1IapOCTEepPKHEBBIX ).

BaxkuHeiilue npeacTaBuTe/ M HEOPraHNYEeCKUX BellecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue U XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCIopoaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT uW mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosny4yeHust. Kucmorel u comnu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbl. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukainms
OKCHJIOB:  cosieoOpa3yromniie  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMbIE
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctu metamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKEe U XMMHYECKHUE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIMHEHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEP)KaHUs KUCIOpOAa B BO3AYyXe, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
NpeKpalieHus TropeHus (moxapa), O3HaAKOMJIEHWE C oOpa3uaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PACINO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHue), B3auMojelicTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE OOpa3IlOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUEe U3MEHEHHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IEIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUui HEUTpAIN3alUH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamuyeckasi cucreMa XHUMHYECKHUX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBL.

Ilepronnyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
Ileproguyeckon cucteMbl Xumuyeckux 3ieMeHToB 1. 1. Menneneesa. Ilepuoasl
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTEpUCTUKA XWMHYECKOTO
3JIEMEHTA 10 ero nosoxkeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XUMHUYECKHUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoguueckoro 3akoHa u I[lepronueckoil CUCTEMbI XUMHUYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBsA3b. KoBalleHTHas (HoJisipHass MW HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AJIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponecchbl OKMCIEHNs U BOCCTaHOBIIEHNS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX — MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakliy pas3ioKeHHs], COSTUHEHN).

Mexcnpeomemmnoie ceasu



Peanuzanuss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCS 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
IOHATUH, TAK W NOHATHUH, SIBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBINA (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(UKaIMsA, M[EePUOJUYHOCTb, HAOIIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, N3MEPEHUE, MOJIEIb, SIBIICHHE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€3/bl, COonHIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BermecTBo 1 XuMHYecKasi peakiuus

[lepronnyeckuii 3akoH. Ilepuoanueckas cucteMa XMMUYECKUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KalausA, KAIbIUA H HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepunonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHABI XUMHUYECKOW CBSI3M. THIBI KPUCTAIIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIM4YHbIM KJacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanysa XuMuYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEeHEN OKHMCICHUS XMMHYECKHX 3JIEMEHTOB, MO 00OpaTUMOCTH, MO
YUYaCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKHE
YPaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'eTepOTreHHBIX
peakuusx. [lonsarne o karanmse. [losTHe 0 XuMHUYeCKOM paBHOBeCUU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMHu4ueckoi cBsizu. CreneHs aucconuanuu. CUIbHBIE U CIa0ble AIEKTPOIIUTHIL.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coJiel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakii Ha HOHBL. [IoHATHE O THIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U  COoJIed
(BO3MOYKHO  MCIIOJIB30BAaHME BHJEO MAaTepuasoB), IPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3ioKEeHUs, COCIMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUi HA HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa M[pUMEpe  XJopa
(B3aMMOJEHCTBUE C METaUlaMH, HEMeTalllaMH, IIeJo4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeHeHue. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmuue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3Nueckue W XUMHUYECKHE CBOMCTBAa (00IIME Kak
NpEeACTaBUTENSl Kjacca KHCIOT W crneurduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThl. CoMM CEpHON KUCIOThI, KAUECTBEHHAs peaKiys Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONyuyeHre U npuMenenue. Coiu aMMOHUS,
X QU3NYECKUEe U XUMUYECKHAE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuIecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEW aMMOHHMSI B KadyeCTBE MMHEpaJIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3sHeHUE OKPYKaIollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Mogudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaoTa, pU3MIECKUEe U XUMHUIECKUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
Moau(dUKALIUKM, paCIpOCTpaHEHHWE B NpUpoae, (U3NYECKHE U XUMUYECKHUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJYYEHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHIAOM
yriaepoaa (IV), rumore3a riao0anbHOTO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
NMoJiydieHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEITHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, TMOIYYCHUE U
npuMenenue. CoenuHeHus KpeMHHs B mpupoje. OOmiue mpejcTaBieHus 00
okcusie kpemausi (IV) u kpemaueBo kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 6€30MmacHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
UX TPOTEKAHMs, OIBIThI, OTpaKAIOIIHUE (PU3NYECKHE M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAHHE
BHJICOMATEpHUAIIOB), HAOJIIOAEHUE Mpoliecca OOYyIIMBaHUS caxapa Mo JehCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HM3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, IPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylibdart-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (U3UMUECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOIyUYeHuUE,
coOupaHue, pacrno3HaBaHWE M M3YYCHHE CBOICTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKAHHUsI, B3AMMOICMCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3yYCHUE Mozenei
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclO3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMENH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTajibl 1 MX COeIMHEHU S

OO6m1as xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosiokeHuss B llepumommueckor cucreme xumuyeckux diemeHTtoB . U.
MeHnneneeBa u cTpoeHusi atoMoB. CTpoeHHE MeTauioB. MeTrajndeckasi CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MetaiioB. u3znueckue U XMMUUYECKHE CBOMCTBAa MeTaiioB. OO0mue
criocoObl TosydeHust MeTauioB. [loHSTHE O KOppO3UM METAJUIOB, OCHOBHBIC
CrocoObl 3amuUThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounbie MeTamibl: nookeHue B [leproanueckoil cucTeMe XMMUYECKHUX
anemeHToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHUN: TosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3JEMEHTOB [1.
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWE B mnpupoac. Ddusznueckue u
XUMUYECKUE CBOMCTBA kene3a. OKcu b, rupoKcuabl U conu xenesa (11) u xenesa
(III), ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, HM3yYEHHE pE3YyJbTaTOB KOPPO3UH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJIECUCTBUS OKCH[A
KaJblIUg U HATpUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHNE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS JKEIEe3a B KHUCIOPOIE
(BO3MOXXHO  HCIIOJB30BAHHE  BHUJAECOMATEPUATOB), MPU3HAKOB  IPOTEKAHUS
KaUYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aIIOMUHUS, [IUHKA, >Keje3a
(1) u xeneza (III), meau (1), HaOrOAEHME M ONMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxkneime
METaJUIbl U UX COCAUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KXHU3HM YeEJIOBEKa. be3omacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momorib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpy)Karoueh cpenbl (MpeaenbHas IomycThumas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYECKUX
po0aem.

Xumuueckuii IKcnepumenm:

H3yueHHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).



Mescnpeomemmnbnie ceasu

Peanuszanus MeXnpeaIMeTHbIX CBsI3€d NpU HM3Yy4eHMM XMMHUHU B 9 Kiacce
OCYILECTBIISIETCS. 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSTUN, TaK U MOHATUH, SIBJSIONINXCS CUCTEMHBIMHU JJISi OTJENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalU3, CHUHTE3, KIacCU(pUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®duszuka: Marepus, aToM, DBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsijl, MPOBOJHHKH,
HOJYIPOBOJHUKHY, JAUDJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHIECKas
peméTka, CIuiaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMBbI€, TOTITUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEBHOUN JIEATEIIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B
oOIIecTBEe TMpaBUJIaMd W HOPMaMH TMIOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINH 00yUYaIOIIUXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBAThCA CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OpUEHTAlUM U
pacIIMpPEHUE OIBITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHUSL:

LIEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAyYHOMY HACJEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BJIAAECTh JIOCTOBEpHOM HH(pOpMaIuei o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAJIBbHBIX HOpPMax M NpPaBWIAX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHEHUHM YYEOHBIX, TO3HABAaTEIbHBIX 3a/7a4, BBITIOJHEHUH XHWMHUYECKHUX
HKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Yy4eOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEAEHHWE M TOCTYNKH CBOMX TOBAPHUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MUPOBO33PEHYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEakivH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI TPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIC MOTHBBI, HAlPABJICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaéMbIX MPOIECCOB M SIBJICHUM,
MO3HABATENILHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONW paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oBaHWIO, TPOEKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUN U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEILIECTBAMHU B OBITY U peaibHON KU3HH,

S) TpyA10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUECKOMY M3YUYCHUIO Tpodeccril U Tpy1a pa3IudHOTo poja,
YBOXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyAJIbHON TPAeKTOPUU MPOJOJIKEHUSI 00pa30BaHus C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npo(eccuoHaaIbHON IeSITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) PK0JIOrHYeCcKOro BOCIIUTAHUSA:

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHHE K TMPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIEeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHHUS
mpaBuiI 0€30MaCHOTO MOBEECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICeHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJHOU CPEIOH, JJIsl OBBIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell HUX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHON U COLMAIIHOU MIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIE TIOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOphIE OOecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICT XUMHUYECKHX TMOHATHHA (BBIICTSATH MX XapaKTEPHBIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMMUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia U ypaBHEHHUE
XUMUYECKON PEAKIIUU — TMPU PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIENbHBIX MPEJICTABIICHUN BBISBIISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadeCTBE OCHOBBI i (POPMUPOBAHHUS THIIOTE3BI TIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OPraHU3AMU W MPOBEIACHUIO
YUYCHMUECKHX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IIpoiiecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, GopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH M HWHTEPIPETHPOBATH WH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTyd4aeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJIEpXKaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



YMEHHME MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpPMAILlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMH, JuarpamMmamy,
npyrumu popmamu rpaduku U UX KOMOMHAITUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTh CBOU  IPEIJIOKECHHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEICTABIATH  IOJYYEHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejlaTh MpPE3ECHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHYECKOTO IKCIEPUMEHTa (J1a00paTOPHOroO ONBITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOW  JESATENBHOCTH MpPU  PELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIaCOBAHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJITHEHHON pabOoThI U IpyTHeE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENENsITh LENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BBIOUpaTh Harbosee 3pheKTUBHbIC CITOCOOBI pelieHusT yUeOHbIX U
NIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJIATh WIM KOPPEKTHUPOBAThH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUWA TP BBINOJHEHUHM 33JaHUA C YYETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pPE3yJIbTaTa 3asBJIICHHOM LENH, YMEHUE
MCITOJIB30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOUIMMUCS Hay4YHbIE 3HAaHUS, YMEHHUS U CIIOCOOBI



JNEWCTBUM, BHUABl JESITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHWS, €ro
UHTEpHpEeTaluy, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX H
HOBBIX CUTYAaIUsIX.

K xoHiy 00yueHus B 8 ki1acce rnpeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas JIOJIsl XUMUYIECKOTO 3JIEMEHTa B COCTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs peakuui: peakuuu
COCIMHEHUS, PEaKIUU pPa3JIOKEHUs, PEaKIMU 3aMEIICHUs, pPEaKIuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBa
(TpolieHTHAs! KOHIIEHTpAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSThH 3TU OHATHS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJHMKY JUIsI COCTaBJieHHS (Hopmyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akonHa JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuomnueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTajpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTh OOO3HAUCHMS, KOTOpPhIE HUMEIOTCA B
tabmune «llepuoauueckass cucteMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacnpeeeHle uX Mo 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/IAsl ONMUCAHUE MPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX IMPEBpaAllCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO  MAaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IlIEHUE, CHCTEMAaTU3alNI0, KIACCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 U3Yy4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBbIE METOIbI
NMO3HAHUA — HAOJIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJICHHBIN );

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  TOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOpPOJAa M KHCIOpPOJAA), TPUTOTOBIICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM J0JIEM PaCTBOPEHHOTO BEIIECTBA,
MJIAHUPOBATh W MPOBOJAUTH  XUMHYECKHE  AKCHEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIbIO MHIUKATOPOB
(;makmyc, dhenondTanernt, METUIIOPAHXK U APYTHE).

K koHniy oOyueHusi B 9 kiacce npeaMeTHble pe3ysIbTaTbl Ha 6a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX MOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, NPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJISIPHBIA ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMNS, PEaKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHWMHYECKOE€ paBHOBecHe, OOpaTUMble W



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuIMYecKasi), KpHUCTAIUIMYECKass pemETKa, KOPpO3Hs METalIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeAeabHO O0MyCcTUMas
koHueHtpanus [IJIK BemniecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSITH 3TU OHSTUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIONb30BaTh XHUMHUYECKYI0 CHMBOJHMKY [UJIsl COCTaBlIeHUS (HOpMyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIEIATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCY COEOUWHEHUN Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJ€HTHAs, WOHHAS, METAUIMYEeCKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHhIBATh W XapaKTepUu30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «mobouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE MMEIOTCA B NEPUOJUYECKON Taldmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsija  sijapa, oOImee 4YUCIO DJIEKTPOHOB H
pacnpeneieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBICHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIEMEHTOB M MX COCIUHCHUU B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB;

KJ1acCU(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTAaBIIAITb YPABHEHUS DJEKTPOJUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKY BEIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEBHBIX  PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥  MOJISAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH;

coOMroaTh  MpaBWa  MOJIB30BAHUA  XUMHUYECKOW  TOCYAOH |
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXKe IpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

NPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHUI-, OpOMUSI-,
uonMI-, KapOoHar-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATH OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJH3
U CHHTE3, CpaBHEHUE, OO0OOIlEHHE, CHUCTEMAaTU3aIMI0, BBISIBICHUE
PUYUHHO-CJICICTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJMI0ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBO 4acoB
Ne HanmeHoBaHMe pa3ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHnTpoJbHbIE IIpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTejibHbIE PeCypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TIOHATHUSA
XuMust — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/YNVIX660G
MPAaKTUYECKOU NEeATEILHOCTH
YyeJIOBeKa
BemntecTBa 1 XMMHUYECKHE
1.2 o 15 1 https://m.eds00.rs/ONNXR 1 VFO
peakiuu
Hroro no pazneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYECKUX BelllecTB
Bosnyx. Kucnopon. Ilonstue
2.1 X PO 6 https://m.edsoo.ru/DSBORTY30
00 okcuagax
Bonopon. Ilonsarue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCIIOTaX M COJISIX
Bopaa. PactBopsl. Iloasitre 00
2.3 o P 5 1 1 https://m.edsoo.ru/M13I5KJBM
OCHOBAHHIX
OCHOBHBIC KIIACCHI
2.4 . 11 1 1 https://m.edsoo.ru/OTSASMOWT
HEOPraHUYECKUX COCAMHEHUI
Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYECKUX 31eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBIBVWEZ
MenneneeBa. CtpoeHue
aToMa
XuMuyeckas CBSI3b.
32 OxucauTeNnbHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEIBHBIE PEAKIIUU
Hroro no pazueny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KUIIACC

KoauvecTBo yacoB
HaumeHnoBaHue pa3/aesioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne /i Kontpoannbie Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3znea 1. BemmecTBo 1 XUuMH4YeCKHEe peaKkul
[ToBTOpEeHME U yrayOieHne 3SHaHUN
1.1 P ey 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEKTPOIUTHYECKAS UCCOIUAITHS.
1.3 P A rat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMUYECKHE peakllii B PaCTBOPax
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.1 = P P 4 1 https://m.edsoo.ru/ZTN1F7001
anemeHTOB VIIA-rpymmsl. ['anoreHst
OO61mas xapakTepuCTHKa XUMUYECKUX
22 aneMeHToB VIA-rpynmnsl. Cepa u eé€ 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO6m1ast xapakTepruCTUKa XUMUYECKHUX
2.3 aneMeHToB VA-rpymnmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COEMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 anemeHToB [VA-rpynmel. Yriaepon u 8 1 2 https://m.edsoo.ru/JPTI200VIX
KpPEMHUH U UX COSIMHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 ‘ OO0mue cBoicTBa METAIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxueiinie MeTaibl 1 UX COSOUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Pasznea 4. Xumusi 1 OKpyskamomas cpeaa
BemectBa u Marepuainsl B )KU3HU
4.1 3 https://m.edsoo.ru/TENBWEF7Y
YelioBeKa
Hroro no pazgeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Ipenmer xumuu. Pois xumuu B
1 JKU3HU 4yesoBeka. Temna u 1 https://m.edsoo.ru/L62DS2CZR
BEILECTBA
I1
2 OIPITHE O METOAAX TOSHAHIA B 1 https://m.edsoo.ru/9ZJAEW050
XUMUHU
[IpakTrueckas padora Ne 1
«[IpaBuia paboTsl B 1aboparopun
3 P . P patop 1 https://m.edsoo.ru/LSEW4353D
U IpU€MBI 0OpalleHusl ¢
71a060paTOPHBIM 000PYTIOBAHUEM
HucTtele BemecTBa U CMECH.
4 VCTBIC BETIECTRA T CMECH. 1 https://m.edsoo.ru/6TME2 IFWS
Cnioco0wI paznieneHust cMecei
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 https://m.edsoo.ru/K3LS5MCRY
OUMCTKHU TTOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJTBI 1 https://m.edsoo.ru/BLS04WTBS8
XUMHYECKHUE JIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
2JIEMEHTOB
8 [IpocThle U cnoxHBIE BELECTBA 1 https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH OCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6
BellecTB. XUMUYecKasi hopMyIa.




11

BanenTHOCTE aTOMOB
XUMHUYCCKUX 3JICMCHTOB

OTHoOcHUTeNbHAsA aTOMHAas Macca.

OTHOCHUTENLHAA MOJICKYJIsIpHasd
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCAUHEHUH

https://m.edsoo.ru/GHV58QOMVE

13

14

KomnuectBo BemecTBa. Moib.
MougnsipHas macca

dusznyeckre 1 XUMHUUYECKHUE
siBIIeHUS. XUMHYeCKas peaKnuus

https://m.edso0o.ru/368UNL5Y?2

https://m.edsoo.ru/YZMES6ATH

15

IIpu3Haky u ycinoBus NPOTEKaHUS
XAMHYECKHUX PEaKUi

https://m.edsoo.ru/N6DVNIKQS5

16

17

3aKOH COXpPaHEHMSI MaCcChl
BEIECTB. XUMHUYECKUE YPABHECHUS
Brpluncnenus Koau4ecTsBa, MacChl

BCIIECTBA 11O YPABHCHUAM
XUMHUYCCKUX peaKLII/Ifl

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukamnms xumuaeckux
peakiuit (CoeTMHEHNs,
pa3IoXKEeHUs, 3aMeIleHus,
oOMeHa)

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sunukiIoneauct. O0o0IeHne
CUCTEMATH3AaLUs 3HAHUH

https://m.edsoo.ru/PIWARH3AB

20

KonTponbnas padorta Nel o teme
«BemiecTBa 1 XUMHUYECKUE
peakuumn»

https://m.edsoo.ru/ON62SNERU




21

22

23

24

25

Bo3ayx — cMmech razos. CoctaB
Bo3ayxa. Kucinopon — aneMeHT u
npoctoe BeuiecTBo. O30H

dusnyeckue 1 XUMHYECKUE
CBOMCTBA KMCIIOPOa (peaKIuu
OKHCJICHHUs, TopeHue). [Tonsatue
00 okcHaax

Crioco0bI moTydeHus KHCIopoa
B J1a00OpaToOpuu 1
NPOMBIIIICHHOCTH. [IpuMeHeHune
KHCJIOpO/a

TernoBoit 3¢ ekt XuMUIecKoi
peaKLuy, IOHITHE O
TEPMOXMMHUYECKOM YPaBHEHUH,
9K30- ¥ SHJIOTEPMHUUECKHX
peaKIusIx

TonnuBo (He(Th, yroiab U METaH).
3arpsi3HEHUE BO3]lyXa, COCOOBI
€ro NpeJOTBPAICHUS

https://m.edsoo.ru/XONONRNI1P

https://m.edsoo.ru/FBS 1JRKMB

https://m.edsoo.ru/VJIWB6A2RD

https://m.edsoo.ru/PNMKIJZHKX

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

26

[IpakTuueckas padbora Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/ia, U3yYEHHE eTo
CBOMCTB»

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

27

Bonmopon — anemeHT u mpocToe
BemecTBo. Haxoxxnenne B
npupojie

https://m.edsoo.ru/WD392ACWB

28

dusnueckre 1 XUMUUECKHUE
cBoiicTBa Bojiopoaa. [Ipumenenne
BOJZIOpO/IA

https://m.edso00.ru/0SZ28459R




29

30

ITousTHe 0 KUCIIOTaX U COJISIX

Crioco0bI ostyueHust BO0POIa B
nabopaTopuu

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpaxTuyeckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJZIOPO/Ia, M3YYCHHUE €TO
CBOMCTB»

https://m.edsoo.ru/SS3WAX33K

32

33

34

35

MonsipHslii 00bEM Ta30B. 3aKOH
ABoraapo

Brruncienus o0béMa, KOJIHYECTBA
BEILECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIIH
00BEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

dusnyeckue 1 XUMUYECKHE
CBOMCTBA BOJIbI

https://m.edsoo.ru/M3KSO10QDQ

https://m.edsoo.ru/MXGOY304M

https://m.edso00.ru/9TQ8AXABY

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

36

37

38

CocraB ocuoBanuii. [Tlorsatue 00
WHJAKATOpax

Bona kak pactBopuTeib.
HaceleHHble 1 HEHACHIIIICHHBIE
pactBOpsl. MaccoBas 101
BEIIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o
teme «lIpuroroBienue pacTBopoB
C OIpEAEIEHHON MAacCOBOM J0JIEH

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA




39

paCTBOpéHHOFO BEIICCTBa»

KonTtponsnast padora Ne2 o reme
«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/JM7935DRY

40

41

42

Oxcupl: cocTas, Ki1accupuKarms,
HOMEHKJIaTypa

[ToyueHne 1 XMUMUYECKHUE
CBOMCTBa KHCJIOTHBIX, OCHOBHBIX
U aM(OTEpHBIX OKCHIOB

OcHoBaHU4: COCTaB,
maccmbnxaum{, HOMCHKIJIaTypa

https://m.edsoo.ru/STFSJINAY

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

https://m.edsoo.ru/SU397HUSC

43

44

45

[Tonyuenue n xummudeckue
CBOMCTBAa OCHOBaHUM

Kucnorsr: cocras,
KJaccu(uKalus, HOMEHKIaTypa

HonyquI/Ie U XUMHNYCCKHUC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpennue): HOMEHKIATypa,
CIIOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOICTBA

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

47

[TpakTuyeckas padora Ne 6.
Pemenune sxcriepuMeHTATBHBIX
3aga4 no teMe «OCHOBHBIE
KJIaCChl HEOPTaHUIECKUX
COECTUHEHUI

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

48

49

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTUHEHNN

O00011eHHE U CUCTEMATU3 AL

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN




50

3HAHWI

KonTtponsnas padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKU
KJIACCU(PUKAIUU XUMUYIECKUX
anemeHToB. [IoHATHE O rpynnax
CXOJHBIX 2JIEMEHTOB

https://m.edsoo.ru/COV3ICC214

52

[Iepnoarueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3j1ieMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/X9F1NR3US8

53

54

[Iepuoasl, rpynnel, MOATPYIIIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX sanep. M3oTormbl

https://m.edsoo.ru/NOMWWIJRXN

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue 3JIeKTPOHHBIX
000JI04YEK aTOMOB DJIEMCHTOB
ITepuonnueckoit cucremsr /. .
MengaeneeBa

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepucTuKa XUMHYECKOTO
AJIEMEHTA T10 €r0 MOJIO0KEHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menneneena

https://m.edsoo.ru/YIP0O4OMDX

57

58

3nauenue [lepuoamaeckoro
3aKOHA JIJIS Pa3BUTHS HAYKH U
npaktuku. J[. 1. MenaeneeB —
Y4€HBIN, IEAArOT U IPakIaHUH

PesepBHelit ypok. O6001ICHHE U

https://m.edsoo.ru/SZD8XEOQOP

https://m.edsoo.ru/ZCQTRPO8Y




cucTeMaTu3anus 3HaHui /
Bcepocculickas npoBepoyHas
pabora

Kontpoinbnas padota No4 o teme
«Ctpoenue atoma. XuMHYECKast

59 . 1 https://m.edso0o.ru/FTIZF99OWF
cBs3by» / Beepoccuiickas
npoBepouHas pabora
DIIEKTPOOTPULIATEIILHOCTh AaTOMOB

60 pOOTPHL 1 https://m.edsoo.ru/HZA110EDS8
XUMHUUYECKHUX DIIEMEHTOB

61 HMonnas xumudeckas cBI3b 1 https://m.edsoo.ru/3SY1RJKVI
KoBasieHTHast mossipHast

62 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAS CBI3b
KoBanentnas HenomnsipHas

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

64 CreneHp OKUCIEHUS 1 https://m.eds0o.ru/RA6CVXM66
OKHUCIUTENLHO-

65 1 https://m.edsoo.1u/ZXNCA7DOZ
BOCCTaHOBUTENBHBIE PEAKIIUU

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHrlit ypok. O60011IeHNE U
CHUCTEMATHU3ALUS 3HAHUH 110 TEME

67 1 https://m.edsoo.ru/4ARH7M35NF
«CTtpoenne aroma. XuMU4IecKast
CBA3bY»
PesepBHrblii ypok. O0001IEHIE U

68 p P \I,H 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATH3aLUs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

[lepuoauueckuii 3aK0H.
[Tepuonnueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHX AJICMEHTOB
MEePBBIX TPEX MEPUOIOB

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3YYeHH S

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PecypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIATypa HEOPTaHUIECKUX
BEILIECTB

https://m.edsoo.ru/WTOIWRA2Q

Bunpsl XuMu4uecKoil CBSA3U U THIIEI
KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel mo
teMme «IloBTOpEeHue n
yri1yOJieHre 3HaHUH OCHOBHBIX
pa3znenoB Kypca 8 kiaccay
Knaccugukarus Xumuueckux
peaxkuil o pa3IMYHbIM
pU3HaKaM

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X87ZN212

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

ITonsiTHE O CKOPOCTH
XUMHYeCcKor peakuuu. [lonstue
0 TOMOT'E€HHBIX U I€TEPOrE€HHBIX
peakuusx

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




[TonsiTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

10

11

OKHUCIMTENIBHO-
BOCCTAHOBHUTCJIILHBIC peaKI_II/II/I
Teopust 3eKTPOTUTHUSCKOM
nucconualny. CHIbHBIE U
CI1a0bIe IEKTPOJIUTHI

HoHHbIE ypaBHEHHS peakuui

https://m.edsoo.ru/648V11026

https://m.edsoo0.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHHI B CBETE
npeCcTaBIeHUN 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

https://m.edsoo.ru/SHH81YVXI

13

XUMHUYECKUE CBOMCTBA COJIEHN B
CBETE MpeACTaBlIeHUui 00
ANEKTPOIUTUYECKOMN
JUCCOLMALIUU

https://m.edsoo.ru/ETD5QTS4G

14

15

ITonsaTHE O THIpONM3E CONEN

O00011eHNe U CUCTEMATU3ALIS
3HAHUN

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

https://m.edsoo.ru/FEEIZRMBG

16

17

[TpakTiueckast paborta Ne 1.
«Pemenne 3xcriepuMeHTaIbHbIX
3a1au»

KonTtponsHnas padora Ne2 o

https://m.edsoo.ru/7VXTFHJT4

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




18

19

TeMe «IJIEKTPOIUTHISCKAS
auccoruanusa. XuMHUYECKUE
peaKIu B pacTBOpPaX»

OO0m1as XxapakTepucTUKa
rajoreHoB. XMMHYECKHE
CBOMCTBa Ha IIpUMEPE XJI0pa
XnopoBogopoa. CossiHast
KHCJI0Ta, XUMHUYCCKHIE CBOMCTBA,
MOJTyueHUe, IPUMEHEHHE

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTrueckast padora Ne 2 o
teMe «lloydenue conssHON
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

22

23

24

Boruncnenus o ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B
U30BITKE

OO11as xapakTepuCcTHKa
anemMeHTOB VIA-rpymnmsl

AnnoTtponHsie MoU(UKAIIMH
cepbl. Haxoxienue cepsl u eé
COEIMHEHUH B IPUPOJIE.
XUMHUYECKUE CBOWCTBA CEPBI
CepoBoaopo1, CTpOCHHUE,
buznYecKre 1 XUMUIECKHE
CBOMCTBaA

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

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo0.ru/CX10EU8PO

https://m.edsoo.ru/ECGX2B40W

25

Oxkcupl cepol. CepHas KHCIIOTA,
bu3HYecKue 1 XUMHUIECKIE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1




26

XUMHUECKUE peaKIiy, Jexaliue
B OCHOBE ITPOMBIIIJICHHOTO
croco0a MoJly4eHus CepHOn
KUCJIOTBL. XUMUYECKOE
3arps3HEHUE OKPYXKaroIen
CpeZibl COEIMHEHUSIMH CEePBI

https://m.edsoo.ru/H7FT3NON4

27

28

29

30

Brruncienne MaccoBoit 10Ju
BBIXO0/Ia TPOJIYKTA PEAKLIUU
OO0m1as XxapakTepuCcTUKa
31eMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
(buU3HYECKUE M XUMUYICCKHEC
CBOICTBA

AmMMuak, ero pu3ndecKue u
XUMUYECKHE CBOWCTBA,
MOJIy4YeHHUE U PUMEHEHHE
[Ipaktrueckas padota Ne 3 o

TEMC «HonyquHe aMMHMaKa,
HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/ WAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KHCHIO0TAa, €€
(1)I/I3I/I‘~I€CKI/IG U XUMHNYCCKUC
CBOMCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHHS B KQ4ECTBE
MUHEPATBHBIX YIOOpPEHHI.
XUMUYECKOE 3arpsi3HEHNE
OKpYXKaroIlen cpesbl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®docdop. Oxcua pochopa (V) u

https://m.edsoo0.ru/GDQJSO3WP




34

35

dbocdopHast KucioTa,
du3nvecKkre 1 XUMHYECKHIE
CBOMCTBA, IIOJIy4CHHUE
Hcnonb3oBanue pocharos B
KaueCTBE MHUHEPATbHBIX
ynoOpeHuil. 3arpsi3HeHHE
IpUPOIHON cpeapl hocharamu
Yrnepon, pacnpocTpaHEeHUE B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA

https://m.edsoo.ru/UAZ3IHU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepoaa, ux
(buU3HYECKUE M XUMUYICCKHEC
CBOMCTBA. DKOJIOTHYECKHIE
po0JIEMBbI, CBSI3aHHBIE C
okcuioM yriepona (IV)

https://m.eds00.ru/OXQAPGNCF

37

38

39

40

VYroapHasg KUciIoTa U €€ CoJIn

[TpakTtuyeckas padora Ne 4 o
teme "[lonydyeHue yriekucnoro
rasza. KauectBeHHas peaknus Ha
KapOoHaT-HoH"
[TepBoHayanbHBIE TOHATHUS 00
OpPraHMYECKHX BEIECTBaX KakK O
COEIMHEHUSX yriiepoaa

erMHI/Iﬁ 1 €ro COCAMHCHU A

https://m.edsoo.ru/OHQHDG6IPA

https://m.edso00.ru/G2HZXQGCS8

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

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

41

[TpakTrueckast paborta Ne 5.
PCHIGHI/Ie BKCHepI/IMeHTa.]'II)HBIX
3a7a4 1o TeMe «Bakaelmnine
HEMCTAJUIBI U UX COCIUHCHUS)

https://m.edsoo.ru/O7ESDOD77Z




42

43

44

45

46

Kontponbnas pabora Ne3 mo
Teme «BakHeumne HeMeTaulbl U
WX COCIUHEHUS

OO0m1as XxapakTepucTUKa
XUMHYECKHUX IJIEMEHTOB —
MeTaiuioB. MeTamnndeckas CBI3b
1 MCTAaJJIMYCCKas
KpUCTAJUIMYECKas PEIIETKA.
du3ndeckre CBOMCTBA METAJJIOB

XUMHAYECKHE CBOMCTBA
METAJJIOB. DJIEKTPOXUMUYECKU I
A HAIIPSKEHUN METaJIOB

O61mue crnocoObl MOTyYeHUs
MeTanoB. CriiaBel. Berauciaenus
10 YPaBHCHUSM XUMHUYECKUX
peaKIui, eCau OJUH U3
PEareHTOB COACPKUT MPUMECH

ITonsTue o KOppO31Hu METAJIJIOB

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

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso00.ru/G54GDQI2D

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

47

48

[Ilenounble METATIIBI

OKCI/II[BI U TUAPOKCHUIBI HATPUA U
Kalaus

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

49

[IlenouHO3eMeNbHBIC METAJIIBI —
KaJIbIIUA U Mardui

https://m.edsoo.ru/REOCDY0K6

50

51

Baxneimmme coemmHEHNS
KaJIbIHS

O0001IeHNE U CHCTEMATH3AIINS
3HAHUMN

https://m.edsoo.ru/CJRO6CMZA

https://m.eds0o.ru/OSPXGG1BE

52

JKECTKOCTH BOABI U CITOCOOBI €6

https://m.edsoo.ru/ WFMBFTTTP




53

yCTpaHEeHHs

[IpaxTuueckas padora Ne 6 o
TeMme "JKECTKOCTh BOIBI U
METO/IbI €€ yCTpaHeHus"

https://m.edsoo.ru/NFIROKBS8J

54

55

56

AJTIOMAHAN

AmMdoTepHbIE CBOMCTBA OKCHIA U

TUAPOKCH A

Keneso

https://m.edsoo.ru/9ZJSRD1TV

https://m.edsoo.ru/NISKIIOJ5

https://m.edsoo.ru/F20NJRSSR

57

58

Oxkcuipl, THAPOKCHUBI U CONU
xenesa (I1) u sxenesa (11I)

O0600I11IeHNE U CUCTEMATU3AIUS
3HAHUU

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTuueckas padora Ne 7.
Pemenne OKCIICPUMCHTAJIbHBIX
3a1a4 1o Teme «BakHeiime
METaJJIBl U UX COSTMHEHUS

https://m.edsoo.ru/ZN7G0QSMX

60

61

Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJINH U3 PEareHTOB JaH B
U30BITKE UITU COJAEPIKUT
npumecu. Berancnenus
MacCOBOM JOJU BEIXOJIa
MPOJIYKTa PeaKluu
O00011eHNEe U CUCTEMATU3ALIS
3HaHUMN

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/BSTOVTKOP

62

KonTponbnas padorta Ne4 o
TeMe «BaxHelnine MeTaisl U
UX COCINHEHUI»

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




BCH_IGCTBa H MaTCpurajbl B

63 . 1 https://m.eds00.ru/OFI32JMTO
[MOBCEAHEBHOM XKU3HU YEI0BEKA
XHUMHYECKOE 3arps3HEHNE

64 . 1 https://m.edsoo0.ru/9ANGYEYQI
OKPY’KaIOIIIECH CpeIb
Ponp xumuu B perieHun

65 1 https://m.edsoo0.ru/18Q203Y28
IKOJIOTHYECKUX MPOoOIeM
Pe3se I . O0o0OmEenne

66 PBHEI YPOK © ill e 1 https://m.edsoo.ru/DT1BAS5U4
cUCTEMATH3AaIMs 3HAHUN
Peze 7| . 0000

67 PBHBII YPOK © iH crme i 1 https://m.edso0.ru/P52TJZNXV
cucreMaru3anus 3HaHuil
Pese i ypok. O000IIIeHE

68 PBHEI YpOK iH e 1 https://m.edsoo.ru/TMK36TJZG
CUCTEMATH3AaLMs 3HAHUN

OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmmbl OCHOBHOI'O 0611(61"0 06pa303aﬂnﬂ

1

1.1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJCHTHOCTH,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKallMsg  pEaKIHil:  peakuud  COCAMHEHHUS,  PEaKIHH
pa3joXKeHus, peaklUWu 3aMELIeHMs, peakuuud oOMeHa, HK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBOM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BeIIeCTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

1.3

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHATHUA U
IMPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCHICCTB U UX npeBpameHHﬁ

HCIOJIB30BATh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

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

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

1.6

1.7

KJIaCCU(UIUPOBATh XMUMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy
YUYacCTBYIOUIMX B peaKIMH BEUIECTB, 110 TEIII0BOMY 3(dekTy)
BBIUHCIIATh OTHOCHUTEIBHYIO MOJIEKYSIPHYIO M MOJSIPHYIO MAacchl

BCIICCTB

1.8

BBIUHCIISTH MAacCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa 1o (opmyie



COCIUHECHMS,

1.9

1.10

2.1

BBIYUCIISITH MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE

NPUMEHSTh €CTECTBEHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAHUE,  OKCIEPUMEHT  (peajbHBId |
MBICJICHHBII )

[To Teme: «BakHeime npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

pacCKpeiBaTb CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCH I,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

2.3

ONpEAEATh MPUHAAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy

coeMHeHul no popmMynam

KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA

24

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

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKINN

2.5

IMPOrHO3NpPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXXHOCTH IIPOTCKAHUA XHMHUYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBIOJTHEHHUIO
1a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYSHHI0 U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEII[ECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKHE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEHM M KHUCIOT C IOMOIIbBIO

MHAMKATOPOB (JakMyc, (eHoTaaert, MEeTUIOPaHXK U IpyrHe)

2.7

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMUYECKON peaKkIuu

3.1

ITo Teme: «llepmogmueckunn 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHToB J[. M. MenpeneeBa. CtpoeHHne aTOMOB.

Xumudeckas cBa3b. OKUCIUTEIHLHO-BOCCTAHOBUTEILHEIC peaknuuun»

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX IOHATHH: SAApO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOuTadb, paguyc aroma,
XUMUYECKasl CBA3b, IOJIApHAs WM HENOJIApHAs KOBAJICHTHasl CBs3b,
JJIEKTPOOTPULIATEILHOCTE, HWOHHAs CBA3b, HOH, KaTWOH, AaHWOH,

CTCIICHb OKUCJIICHUA




3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

33

OIKCHIBATh W XapaKTepH30BaTh TaONM4Hy0 Gopmy Ilepuommdeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAsS
noarpynma (Arpynma)» u «mnobouHas moarpymnmna (brpymma)y,

«MaJIble» U «OOJIBIITHEY epuoabl

34

3.5

3.6

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT HUX TnoJokeHuss B Ilepuoanueckoit

CHCTEMCE

COOTHOCUTH  0003HAu€HUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ilepuoguyeckas  cucreMa — XUMUYECKHX  diaeMeHToB I
MenjeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS AaTOMOB
XMMHYECKMX DJIEMEHTOB (COCTaB M 3apaj sjapa, oOliee 4YuciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HCOPraHUYCCKUX COCANHCHHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

1.1

1.2

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIJIEKTPOJUTHYECKAsT AMCCOLUAIIMS,
peakuMu MOHHOrOo OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBA3b  (KOBAJEHTHas, HOHHaf,
METaJUINYecKasd), KPUCTAJUIMYECKas peHETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKOH pCaknuun

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

MIPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ



1.3

COCTAaBJIATh YPAaBHCHUA BHGKTPOHHTHHGCKOﬁ Jucconmanm KHCIIOT,
IEJI0Ye M COJIeH, TOJHBIE M COKpAalIEHHBIE YpPaBHEHUS PEaKIMil

WOHHOI'0 OOMeHa

1.4

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

L.5

IIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkIuu

2.1

Ilo Ttemam: «Hemeraiuibl U uUX coequHEeHUS» U «MeTaiipl U HUX

COCAUHECHUA»

XapaKTepU30BaTh (OMUCHIBATH) O0IIHE U CIICHU(PUISCKUE XUMHUECKIE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, TOJTBEPKIAs ONMUCAHHE
pUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX

XAMHYECKUX PEaKUi

2.2

2.3

COCTaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC
IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB
IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHMUA,

BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

24

CIENOBaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIMUSMH IO BBINOJHEHUIO
1ab0paTOPHBIX XMUMHUYECKUX OIBITOB MO TOJYyYEHUIO M COOHMpaHHIO

ra3000pa3HbIX BEIIECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

2.5

MNpOBOAWTL PC€aKUHM, MOATBCPKIAIONINEC Ka4eCTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHUS ¥ OKpY’KaroLIas cpeiar

3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstui: [IJIK

BCIIECCTBA; KOPPO3Ud METAJIJIOB

IMPUMCHATE OCHOBHEBIC OIICpanuu MBICITUTEIIBHOM JCATCIIBHOCTH —
aHajinu3 MW CHHTC3, CpPaBHCHUC, O606IJ_ICHI/IC, CUCTEMATH3AlIUIO,
BBIABJIICHUC TIPUYHUHHO-CICACTBCHHBIX CBsA3Cl — 1 U3YUCHUA
CBOICTB BCIICCTB M XHMHUYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHLIC
METOJABI IIO3HAHHUA — H&6J'IIO}IGHI/IC, HN3MCPCHUC, MOACIIMPOBAHHUC,

HKCIIEPUMEHT (peabHbIN U MBICICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHUS

[Ipenver xumuu. Ponp XUMuM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperaTHoe COCTOSTHUE
BEIICCTB

[TonsiTre 0 MeToAax Mo3HaHUs B XUMUU. YncThie BemecTBa U cmecH. CrocoObl

pa3aeneHus cmecen

1.3

1.4

ATOMBI H MOJICKYIJIBI. Xumuueckue dsyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHOG Y4CHUC

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTenbHas aTOMHas macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHAYECKOr0 3JIEMEHTA

B COCIMHCHUU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisb. MonsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U e€ INPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeulecTB. Xumuueckue ypasHenus. Knaccuduxkanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C IpaBUIaMU
pabotrel B Jaboparopuu W TpuéMamMu  OOpaileHuss C JIabOpaTOPHBIM
00OpyJOBaHUEM, HU3yY€HHE U ONHUCAaHHWE (PHU3UYECKUX CBOMCTB 00pa3LoB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHHe (u3ndecknx (IIaBIieHHE BOCKa,
TasHHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KMUIIEHUE U KOHJAEHCAIUs BOJbI) U
XUMHUYECKHX  (TOpeHHE CBEYd, MpOKaJMBaHWE MEIHOW  IPOBOJIOKH,
B3aUMOJICIICTBUE MeJa ¢ KHUCJIOTOW) SBIEHUHN, HaOMIOJEHHWE M ONHCAaHue
NPU3HAKOB TPOTEKaHWS XUMHUYECKHX peakuui (pa3jokeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ pacCTBOPOM

conu meau(Il), n3yuenue crnocoOoB pazaencHusi cMeceil (C MOMOIIbI0 MarHUTa,




2.1
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¢wibTpOBaHMEe, BHIIApUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), NpoBereHUEe
OUYHUCTKH [TOBApEHHOM COJIM, HAOJIO/IEHHE U ONMCAHNUE PE3YJIbTATOB IPOBEICHUS
OIIBITA, MIUIOCTPUPYIOLIErO 3aKOH COXPAHEHMS MAacChl, CO3JAaHHME MOJeIeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Bakneiime npeacTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BerecTBo. HaxokaeHwe Kuciaopoja B Ipupoje, (GU3MYecKHe M XUMHYECKUE
cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kwuciopoga. CrocoObl
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOPUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kkucaopoja B mpupojie. O30H — aioTporHas MoaupuKanus KUCIopoa

TennoBoit 3 hekT XUMUIECKON peakuu, TEPMOXUMHUUYECKHE YPaBHEHHUS, IK30-
¥ DHJOTEPMUYECKHE peakuy. TOIMBO: yroib U MeTaH. 3arps3HeHne BO3AyXa,
yCHUJIEHUE MAapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — anemenT u mpocroe BemiectBo. Haxokaenue Bomopona B IMPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTY4EHHS.

Kucnors! 1 conn
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MomnsipHblif 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpEL
HacplleHHbIe 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPMMOCTD BEILECTB B BOJE.
MaccoBass nons Bemectsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posmp pacTBOpoB B mpHpoJe M B XKHU3HU 4enoBeka. Kpyrosopor
BOABI B TMpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa U OYHMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHunidl. Oxcuapl. Knaccugukarnus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasytome. Homenknatypa oxcunoB. Puszndyeckue W XHMHUYECKHE

CBOMCTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHMM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBanui. du3nyeckue U XUMHUYECKHUE CBOWCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukarmus kucnor. Homenknatypa kuciaor. Dusznyeckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HonyquHe KHUCIIOT

Comu. Homenknarypa conei. @usnyeckue M XUMHUUYECKUE CBOMCTBA COJIEH.

[Tomyuyenue conen



2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

3.1

32
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XVUMUYECKUN  3KCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpPHKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHUe, paclio3HaBaHUE U HU3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U IIPEKpallleHUs] ropeHus (1oxapa), 03HaKOMIICHHE C
o0pa3llaMu OKCHJOB U OIMCaHME HUX CBOWCTB, TMOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (rOpeHHe), B3auMOeHcTBUE
Bozioposa ¢ okcugoMm Meau(Il) (BO3MOXKHO HCTIOIB30BAHUE BUICOMATEPUATIOB),
HaOmrofieHne oO0pa3lioB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIAEIEHHON MacCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWCTBHE BOJbl C MeTa/JlaMu (HaTpUEM U KajbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIPENEIEHUE pPAaCTBOPOB
KUCJIOT W IIEJOYEeH C IOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHUE W3MEHEHUS
OKpPacKM WHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILUEJIOYEH, Hu3ydyeHue
B3auMojieiictBus okcuga meau(Il) ¢ pacTBOpoM CepHOM KUCIOTBI, KUCIOT C
METaJUIaMM, PEaKIUH HEUTpaIU3allii, I1I0JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpYyrMM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmMe Kiacchl HEOPraHUYECKUX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKast CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIAaCCH(PUKAIMU XHUMUYECKUX dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHbIE U IIEIOYHO3EMETbHBIE METaJlIbI,
rajJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOoTepHBIC

OKCHUIBI U TUAPOKCHIBI

Ilepnoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX ds1eMeHToB J1.1.
Menneneesa. KopotkonepuoaHas " JUTMHHOTIEPUOHAS (hopMbI
Ilepuoguueckoit cucrtembl XuMuueckux adnemeHToB [[.M. MeHnneneesa.
Ilepumonpr u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. 3HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XMMHYECKHX DJIECMCHTOB
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3.5

IIepuomnueckoii cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTa MO ero nojoxkeHuto B [lepuoanueckoil cucteme [I.1. Menneneena

3aKOHOMEPHOCTH M3MEHEHHsI paauyca arOMOB XHWMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpylmaM M IEepUOIaM.
3nauenue [lepmoanueckoro 3akoHa u lleproanyeckol CUCTEMBI XUMHUUYECKHUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U
rPpaKJIaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. VloHHAs CBS3b

3.6

3.7

Crenecup okucieHus. OKHCIUTECIBFHOBOCCTAHOBUTCIBHEIC pCaKkuu. Hpoueccm

OKHCJICHHMSA B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHEe O0pa3llioB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THMIAPOKCHAA LMHKA C PACTBOPAMU KHCIOT U
LIeJI0YEH, MPOBEICHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, pE€aKluu pa3i10KCHUA, COCI[I/IHCHI/IH)

9 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemecTBo 1 xummnueckas peakuus. [loropenue

1.1

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4eCKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Ilepuonnueckon

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BelecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKON PEIIETKH
U BUJa XUMHUYecKoll cs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYEeCKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4eckux peakiui 1Mo pa3auyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo

N3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,



1.4

[0 YYacTUIO KaTaau3aropa). OK30- M SHIOTEPMHUYECKHE  peakluuy,

TepMOXUMHUYECKHEe ypaBHEeHUA. [IoHSITHE O CKOPOCTH XMMHUYECKOM peakiuu

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCaAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsaTrHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH p€akKiiuk " I10JIOKCHUC

XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIﬁ OamaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM peaKkru. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ C HCIHOJIB30BAHUEM MCETOJa

OJICKTPOHHOI'O OajnaHca

Teopus 37E€KTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOJIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakumm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE ypaBHEHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOJUTUYECKON

Auccounalnuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoIn3eC coJiei

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTAUINYECKUX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
aziMasa), CJIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peakuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  PacTBOPOB  BELIECTB,  Ipolecca
OUCCOLMAIMU  KHUCIOT, WIEJo4ed M cojell  (BO3MOYKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); TMPOBEACHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEaKLuil (rOpeHHe, peakluu pa3iokKeHUs, COeAUHEHHS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C OMOIIbIO KaueCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis! ¥ UX COeAUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTallylaMH, HEMeTajlaMH, Iiefodyamu). XJIOpOBOJIOPOA.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, IMOJIy4YCHHUEC, IPUMCHCHHUC. I[CﬁCTBHe




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmme XJIOpUIbl U UX

HaxO0KJICHHUE B TIPUPO/IC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeNeHn OKucieHus. CTpoeHue u GU3NIECKrue CBOKWCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYeckue cBoMcTBa. OKCHUIBI Cepbl KaK MpeCTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHYECKHUE CBOMCTBA
(oOmue Kak MmpencTaBUTEN Kiacca KUCIOT W crenuduueckue). XUMHUISCKHE
peakiuu, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucnotel. [lpumenenue. Conu cepHOM KHCIOTHI, KadeCTBEHHAsl peaklus Ha
cynbgar-uoH. HaxoxmeHnue cepel U €€ COCNMHECHUN B MPUPOJEC. XUMUYCCKOE
3arpsi3HEHUE OKPYXKAIOUIEH Cpellbl COCIMHEHUSMU Cepbl (KUCIOTHBIE JTOXKIIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAILCHHS

2.3

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUS. A30T, pacpoCTpaHeHUE B IPUPOJIE,
¢usnveckne U XUMUIecKne cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHAK,
ero (u3nM4ecKue M XMMUYECKHE CBOMCTBA, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux Ci)I/BI/I‘IeCKI/IC u XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC.
KayecTBeHHast peaklusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOIydYeHue,
¢buzmvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpebl COETUHEHUSMU a30Ta (KUCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3/1yXa, OYBBI

1 BOJIOEMOB)
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docdop, amnorponHsle Mogudukanuu docdopa, puzNIecKue U XUMUYECKUE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIBbHBIX YI0OpEeHU

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMKM, paclpoCTpaHEHHE B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriaepona B mpupoae. OKcuasl yriaepoaa,
nux (1)H31/I‘—I€CKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXUBBIC OpPraHU3MBbI,

MOJIYUYCHHEC U IIPUMCHCHHC. DKOJIOTHYECKHUE Hp06JICMLI, CBsA3aHHBIC C OKCHIOM




yraepona(IV); rumore3a rno0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIHA
a¢pdext. YrompHas kucinora W €€ coim, UX (UINYECKHEe W XUMHYCCKHE
CBOWCTBa, TONy4YeHHEe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHAT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U

CEJILCKOM XO34MCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, JTWIEH, AaleTUIeH, 3TaHoJ, IJHLEepPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJM B IKU3HHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XHMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npuMmenenne. CoenuHeHUsT KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcuze kpemuus(IV) u kpemuueBoii kuciaore. CHIMKATHI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, POMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, eye300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3Yy4€HUE O0pa3loB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEICHUE KAau€CTBEHHBIX PEaKUMUd Ha XJIOpUI-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX IMPOTEKAHUS; OIMbBITHL, OTpPa)Karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPUIOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3namMu cepbl U €€ COeIMHEHHSIMU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEPUATIOB); HAOMIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KaueCcTBEHHOW peakuuu Ha cyabar-uoH U HaONIoJACHHE MpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), O0O0pa3lamu
a30THBIX U GochOpHBIX yI0OpEeHUH; MmonydyeHne, cooupanue, pacrno3HaBaHle U
M3Y4YCHHE CBOICTB aMMHaKa; NpPOBEJCHHE KaueCTBEHHBIX peakuuil Ha HOH
amMmmMoHus W ¢ocar-uOH U U3YUYCHHE TIPU3HAKOB UX TPOTECKAHWS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BaHNUE BHJEOMATEPHATIOB); HM3YyUEHUE MOJIENEH KPHUCTaUINYECKUX
pemiérok anMmasa, rpaduta, ¢yJUlepeHa; O3HAKOMIIEHHE C TPOIECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMEe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; IMpOBEJEHHME KadeCTBEHHBIX peaklui Ha KapOoHaT- U
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX MPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHUIMKATHOM NPOMBINUIEHHOCTH; PELICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakKHeNIIe HEMETAJIBI U UX COSTUHEHUS)

MeTtamisl ¥ uxX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cuctemMe XuMHueckux dieMeHtoB JI.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTallinyeckas CBsi3b U
METa/UTMYecKasi ~ KpUCTAUTMYecKass pemiérka. DJIEKTPOXMMHYECKUH  Psij

HaIIpsDKEHUN METaJUIOB

3.2
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dusnuecKkue ¥ XUMHYECKUE CBOMCTBa MeTaiIoB. OOIIMe crioco0bl MOMydeHHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Criiassl (CTallb, YyT'YH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy W IIPOMBIINIJICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUIbI U
TMJIPOKCUABl HAaTpus M Kaius. [IpuMeHeHHe IIEeJOYHbIX METaIOB U HX

COE€IUHEHUN
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IIlemoyHo3eMeNbHBICE  METAMJIbl MarHuid W KaJbI[Ui: TIOJOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanbplus. BaxHeiimve coenvHeHUs Kanblus (OKCUMA, THUIPOKCHUI,

comu). JKEcTKOoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoxaeHue B mnpupoae. dusmueckue u
XUMHYECKHUE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCHIA

AJITFOMHUHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3meMeHToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuipl, THApoKcHabl U conu skene3a(ll) u

xene3a(lll), mx coctas, CBOMCTBA U MTOTyYEHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

nux (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPpPO3HWU MCETAJIIIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUS  OKCHJA Kalblusi W HaTpus C BOAOHM  (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIIOB); HMCCIIEIOBAHHE CBOWCTB >KECTKOM BOJIBI,
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJICOMATEPHUAIIOB); TMPU3HAKOB MPOTECKAHMS KAUYECTBECHHBIX PEAKIIUI HA HOHBI
(Maramsi, Kanblus, amroMuHus, nuHka, skeneza(ll) m sxemesa(Ill), memu(I);
HaOJII0/ICHNE U OMHCAaHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHUHHUS M THUIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BaxHeine MeTauisl 1

nX COCANHCHMU

XHMHMS M OKpyKarouas cpena

4.1

4.2

HoBble maTepuansl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucIoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momMois NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKON  TpPaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomen cpeasl [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, HedTh),

MIPOYKTHI MX MEPEPaOOTKH, UX POIb B OBITY U MPOMBIIUICHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3Y4YCHHC 06pa3u0B MaTcpHraioB (CTCKHO, CIIJIaBBbI

METaJJIOB, MTOJIMMEPHBIE MaTepHaIbl)



MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XUMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX W
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSAX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiiei npodeccuoHanbHON AeSITENEHOCTH
U CceNaTh OCO3HAHHBIM BBIOOP XMMMU Kak MPO(QUIBHOIO MpeaMeTra

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

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!:

2.1

BaXHEHIINE XHUMWYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aToOM,
MOJIEKYJIa, BEHIECTBO, NIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi U MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKkuys, peaKkuuu COEOUHEHHUS, PEAKIMHU Ppa3JIOKEHMS, PpEeaKuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi OIS XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBast JI0JISl U MPOLEHTHAs: KOHLIEHTpaLUs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HeKTp0HHLII>i cjoi aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHAsL U HETIOJIApHAsT
KOB&JICHTHAs  CBsI3b, MOHHas  CBSI3b, META/LIMYECKas  CBA3b,
KpUCTa/LIM4ecKass pemeérka (aToMHasi, MOHHAs, MeTaJuIhyecKasi,
MOJIEKYJISIpHAs), MUOH, KAaTUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pEeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJIb, OKHCICHHE U  BOCCTAHOBJIEHHE, DIIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIE peaKluy,
CKOpPOCTh XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

22

OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXPAaHCHUS MAcCCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJISIDHAss ~ TeOopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
Bnangenue ocHoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘IaIOL[Ieﬁl

YMEHHUE MPaBUIIbHO UCIIOIH30BATH N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM wuyuciae MHUHEpaJbHbIE YIOOpPEHHS, METAaUIbl M CIUIABHI,
IOPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIICBOIOPOIOB
(yras, mpupoaHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHE MTPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HPUPOJIHYIO CpEy

YMEHUE HMHTErpUpoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX PEIMETOB
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HaJIMuue OmbITa pabOThl C Pa3IMYHbIMU MCTOYHHMKAMM HH(OpMaLUU
N0 XUMHMM (Hay4yHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)
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YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MIPUMCHCHUU n YMCHHC

HCII0JIb30BaTh €€ JJI pCIICHUA y‘—Ie6HO—HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara U CHMBOJIMYECKOT'O

A3bIKa XUMHH JJIs1 COCTaBJICHUS (1)0pMy'J'I HCOPTaHNYCCKUX BCIICCTB,




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

VYMeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTa B HCpHO,HI/I‘leCKOI;'I

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEICICHUEM 3JIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSM aTOMOB TIE€PBBIX TPEX MEPUOIOB, KU U KaIbIIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paJulyc aroma, 3JIeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CJIOXKHBIX BELIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
Ilepuoguueckoit cucreMe (B MalbIX IEpUoAax M IJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XHUMUYECKHE JICMEHTBI

7.2 HEOpraHUYEeCKUE BEIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensiTh:

g1 BAJICHTHOCTh U CTETNEHb OKHUCIICHUS XUMHUYECKUX SJIEMEHTOB, 3apsi

' HOHa

g2 BHUJI XHMHMYECKOM CBA3M U THUN KPUCTAJUIMYECKOW CTPYKTYphl B

. COCIMHEHMIX

8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEIH

9 YMeHne xapakTepru3oBaTh (U3MUECKHUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, ammas,

9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aJTFOMHHHH, JKEJIE30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI ¥ THIPOKCHIBI

92 metaioB [-IIA rpynm, amromunus, menu (II), uunka, xeneza (II u

' III), okcunpr yraepona (I u IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHcTas, a30THas,
dbocdopHas, yroipHas, KpeMHHEBAsI KHCJIOTA U UX COJIH )

9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCIUICCTB B
3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTDH ITPOTCKAHUSA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHMS PEAKLIUM, B

10
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (Tpymm) HEOPraHU4YECKUX BELIECTB
104 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BBIYUCIATh (POBOIUTE PACUYETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUHU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Tra30B
114 [0 YpaBHEHHUSM XHMHUYECKUX PEAKIUid U HaXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WUJIU POYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOleHue,
121 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yYECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMeHHe chopMynupoBartk TmpoliaeMy U
MPEAJIOKUTh YyTU €€ PelIeHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUiIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM KM3HU, TPAaBUIIaMH TTOBEICHUS B LESIX cOepeskeHus
193 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanmume mpakTH4YecKux HaBBIKOB TUIAHHUPOBAHUS M OCYIIICCTBICHUS

13.1

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

HU3YUCHUC U OIIMCAHUC (I)I/IBI/I‘-ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC

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



WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCOO0B pa3JeieHus cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYYCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pacTBOPEHHOIO BeLIeCTBa

MIPUMEHEHHE WHIUKATOPOB (;makmyca, METHJIOpaHkKa H
denondranenna) A ONpeNeTCHUS XapakTepa Cpelbl B PacTBOpax
KHCJIOT U IISJI0YeH

WCCIICZIOBAHUE U OMNHCAHUE CBONCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIAMH METAJVIOB,  PAaCTBOPUMBIMHU u HEPACTBOPUMBIMHU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBHITECHEHHWE OJHOTO MeTaula JAPYruM M3  pacTBOpa  COJH;
ucciaenoBanre aM(OTEPHBIX CBOWCTB THJAPOKCHUIOB ATIOMHHHS U

IUHKA

13.7

13.8

pelIeHre IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIEC KJIACChI
HEOPTraHUYECKNX COEUHEHHI; «INEeKTpoIUTHYECKAs
aucconuanusay;, «BakHeWnmnme HeMeTalIbl M WX COCIUHCHUSY,

«BaxknHeiiie MeTalIbl U UX COSANHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpoMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBl aMMOHUS, MarHusl, KaJbII¥s, aTFOMHHHUS,

kenesa (2+) u xxenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

14.1

14.2

NpEACTaBIATL PE3YJIIbTATBl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUAMH H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMHPE,

OOBSCHSITh MPpUYUHBI MHOT 006pa31/151 BCIICCTB




INHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUH

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

1.2

YucTele BemecTBa u cMecr. CriocoObl pa3ieiieHus: cMecei

ATOMEI W© MOJICKYJIBI. Xumudeckue diieMeHTBH. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BCIUICCTBA.

1.3

1.4

1.5

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 3J1eMEHTOB. CTeneHb

OKHCJICHUS

3aKkOH IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAas aTOMHas Macca.
OTtHocuTenbHasE MOJEKyJIsipHas Macca. MaccoBas 10711 XMMHUYECKOTO 3JIeMEHTa
B COCIMHEHUU

KomnyectBo BemectBa. Moabs. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.

BzanMocBs3n KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

dusnyeckue U XUMHUUYECKHE SBICHHUS. XUMHUYECKas pcaKuusg U eé IIPpHU3HAKHU.

3aKOH COXpPaHEHMsI MACChl BEIIECTB. XUMHUECKUE YPaBHEHUS

2.1

2.2

2.3

[lepnognueckuii 3akoH u lIlepuonnueckas cucremMa XHMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

[Tepuognueckuii 3akoH. Ilepuonuyeckas cucremMa XUMU4Yeckux eMeHTos [1.1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYeCKUil CMBICII TOPSIKOBOTO HOMEPA,

HOMCPOB IICpUOJa U T'PYIIIbI 3JICMCHTA

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl /.. Menneneesa

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB INEPBBIX TPEX
MEepUOJIOB, Kaius, Kaimplus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIEHOCTH,
METAJIMYECKUX W HEMETAJUTMUYEeCKUX CBOMCTB) © HUX COCJUHEHHHA B
COOTBETCTBUU C TIOJOKEHHEM »J3JieMeHTOB B Ilepuoamdeckoit cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumudeckass cBsi3b.  KoBaneHTHass (MoOJisipHAsT W HEMOJSpHAsi)  CBA3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

Meramnnueckas CBI3b

3.2

Tunel KpHUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeTajlinyecKas),



3aBUCHUMOCTEb CBOMCTB BCIIECTBA OT THIIA KpPICT'cU'IJ'IPI‘I@CKOﬁ pCIHéTKI/I n BUIA

XUMHUYECKON CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHECHUS. MeTtamisl 1 uxX COCAUHECHUA

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrone; OCHOBaHMW (IIETIOYM W HEPACTBOPHMBIC OCHOBAHWS);
KACIOT  (KHCIOpOACOAepKale u  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XHUMHYSCKHE CBOMCTBA IPOCThIX  BCHICCTB-HEMCTAJLIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajiud, Marovusd W KaJlbOWsA, aJJlOMHUHUA, JKCIIC3a. SHCKTPOXI/IMI/I‘-ICCKl/If/'I

paa HaHpH)KeHI/Iﬁ MCTAlJI0B

duszndyeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COC,I[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHUYECKHE CBOMICTBa OKcHI0B HemeramioB: cepol (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, IV), xpemuus(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumudeckue cBoiicTBa okcunoB: MetawioB [A-IIIA rpymmn, nuuka, menu(Il) u
xenesza(ll, III). [TonyyeHne okcua0B METAIIOB

XUMHYECKHE CBOWCTBA OCHOBaHMI W aM(pOTEpPHBIX THAPOKCUAOB (Ha mpUMEpe
TUAPOKCHIOB QJIIOMUHUA, Kene3a, 1uHKa). [lomyuyeHue OCHOBaHMM U
aM(bOTEepPHBIX THIPOKCHU]IOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOAHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yronbHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tonyyenue kucinot

OO6ume xumMuyeckue cBoiictBa cpenux coineil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOAOpOAA, KHUCIOpOJAd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu

4.11

4.12

[ToryueHne amMMuaka, cepHOW U a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01ue

CITIOCOOBI TMOJIYYCHUA MCTAJIJIOB
I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYICCKUX CO€IUHEHUI

XUMUYECKUE PEAKINU

5.1

Knaccudukanus XuMHUYeCKUX peakluil Mo pa3IuyHbIM MpU3HAKaM: MO YUCTY U



COCTaBY Y4YacTBYIOUIMX B peakUWU BEIIECTB, MO TEIIOBOMY 3(deKTy, o

W3MEHEHHMIO CTeIICHEH OKHMCICHUS XUMUUECKUX DJIEMECHTOB

52

5.3

54

TennoBoiil 3¢ heKT XMMUYECKON peakiui, TePMOXUMHUYECKHE YPaBHEHUs. DK30-
Y DHJIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPAaBHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENN U BOCCTAaHOBUTEIU.
[Iporieccbl  OKMCIIEHUST W BOCCTAHOBICHHA.  JJEKTPOHHBIA  OajaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUN

TeOpI/Iﬂ 3H€KTpOJ’IPITPI‘l€CKOI>i Jucconnanuu. KaTI/IOHI)I, AHHOHBI. BHGKTPOHI/ITI)I u

HE3JICKTPOJIUTHI. CubHbIC U cl1a0bIe SJICKTPOJINUTHI. Crernenb JUcCConranumn

5.5

PeaKI_[I/II/I HOHHOI0 oOMeHa. YcCJIOBHUSA IIPOTCKAHUA pCaKHI/Iﬁ HMOHHOTO O6MCHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHS U OKpYXkKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. be3omacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaa ImoMoupb IMpru XUMHYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpYXKalIIed cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIHOCOOBI €ro MPEIOTBPAIICHHS
[Ipenenbnas pomyctumas konmeHTpauust BemiectB (IIJK). Pomp xumuu B
pEIIEHUH DKOJIOTUYECKUX MpoOieM. YCHIeHHE TapHUKOBOTO 3(deKTa,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYr'yH, AIOPATIOMUHUN, OpoH3a) B OBITY H
HPOMBIIIJICHHOCTH UX coeAnHeHu. [ToHATHe 0 KOppO3UH METaIOB, OCHOBHBIE

CIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[TpupoaHble HCTOYHUKHM YIJIEBOJOPOIOB (Yroyib, HPUPOJHBIN Ta3, HEPTh),

MIPOJIYKTHI UX nepepaboTku (OEH3HH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

7.1
7.2
7.3

HepBOHaanIBHLIe MOHATHS 00 OpPraHnvCCKruX BEHICCTBAaX KaK O COCAMHCHHUAX
yriiepoaa (MeTaH, 9TaH, 3THUJICH, AllCTUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICJ'IOTa).
IToHaTHEe 0 OMOJIOTMYSCKH BasKHBIX BCHICCTBAX: XHpaxX, 6em<ax, Yrj€eBoaax — U Uux

POJIM B J)KU3HU YEIOBEKA
Pacuérnr:

o popmynaM XUMUYIECKIX COCTMHEHUI

Macchl (MaccoBO#) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YPaBHCHUAM



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€¢ U3aHUE,
nepepadotantoe ["abpuensn O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»

» Xumusi: 9-if kiacc: 6a30BbIN YPOBEHb: YICOHHK; 5-€¢ U3AaHUE,
nepepadborannoe ["'abpuensiu O.C., OctpoymoB WU.I'., Cnagkos C.A.

AxnmonepHoe o61miectBo «M3narenscTBo «IIpocBerieHne

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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