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H»:uww W3YYCHW U XUMHUU Ha YPOBHC OCHOBHOI'O O@E@ﬁo O@@mwowmmﬁm Ba’XHOC 3HAUYCHUC HSUSO@@@EE TakKue ey, Kak:

— (opMHPOBAHUE MHTEIUIEKTYAIBHO Pa3BUTON TMYHOCTH, TOTOBOM K caMO00Pa30BaHUIO, COTPYTHIUYECTBY, CAMOCTOSITEIIBHOMY TTPUHSITHO PEITCHUHA,
CIIOCOOHOI a1anTHPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSM KU3HU;

— HAIIPaBJICHHOCTH Omv\mwmﬁm Ha CUCTCMAaTU4YCCKOC HSuH\HO@EOEEO O@%QWHOEEXOM K CaMOCTOSITENILHON IT03HABATEIILHON ACATCIIbHOCTHU, HAYUYHBIM
METOaM ITO3HAaHUA, %OUZE@%H.OESZ MOTHUBAIIUIO U pa3BUTHUE CIIOCOOHOCTEH K XUMHUU,

— obecneyeHIE %QHOWSHMU OEOOO@OHN%HOEEX E@SO@@@H@ESS O@%JWSESZSOM OIlbITa mummeO@Hum‘wmom ACATCIBbHOCTH, ITO3HAaHU 1 CaMOIIO3HAaHMA,
KJIDYEBBIX HABBLIKOB QCHO&@W&UUA NOZH@HGEHEMY NMCIOINX YHUBCPCAJIbHOC 3HAUYCHUE JJIA Pa3JIMYHBIX BUOOB OCATCIBHOCTH,

— (opmupoBaHue 00Iel (YHKIMOHAIBPHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHCJIC YMEHUM OOBICHSITH U OLICHUBATH SABJICHMS
OKpyXaIOIIEr0 MUAPA, UCIIOJIb3ys 3HAHMA U OIIBIT, OJIyYEHHBIC IIPU U3YYEHUN XUMUN, IPUMEHSTh UX NIPH PEIICHUN MTPOOJIeM B IIOBCEIHEBHOM JKM3HU
Y TPYAOBOM HEATEILHOCTH;

" — (hopmupoBaHUe y 00y4atoIUXCcs TyMaHUCTUYECKAX OTHOIIECHUH, TOHHMAaHUS IIEHHOCTH XUMWYSCKUX 3HAHHN 19 BBIPAOOTKH DKOJIOIMUECKI
11e7iec000pa3HOT0 MOBEIEHH B OBITY U TPYN0BOM IESTEIBLHOCTH B LIEJIAX COXPAHEHHS CBOCTO 3/I0POBbA M OKPYIKAIOIICH PUPOTHON CPeIbl;

— P23BUTHE MOTHBAIIMU K OOYIEHUIO, CIIOCOOHOCTER K CAMOKOHTPOJIIO 1 CaMOBOCIIUTAHNIO HA OCHOBE YCBOCHHS 00I11eUeI0OBEeUeCKUX [IEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BBIGOPY TIPO(IIIS M HAIIPABICHHOCTH JAIbHEHAIEro 00y CHH.

O0mee YuCIIO YacoB, OTBEAEHHBIX I U3YYEHUs XMMUU HA YPOBHE OCHOBHOTO 0011lero odpa3zoBanms, cocTtaBiseT 136 yacoB: B 8 kiacce — 68 vacos (2
Taca BHENEN0), B 9 kiacce — 68 gacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUSA
8 KJIACC
IlepBoHayanbHble XUMUYECKUE ITOHSTUS

:@OME(H@H XUMHHA. POJIb XHMHUHM B JKU3HHU UeIOoBeKa. XUMUSI B CHCTEME HayK. Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. >H@@ﬂmﬂmoo COCTOSAHUC
BeniecTB. [ lorsarre o MeToaxX HO3HAHUS B XUMHUU. UNCTHIE BEIIIECTBA U CMECH. CrocoOxn1 Pa3saciICHus CMECEH.

ATOMBI U MOJICKYJIBI. XnMudgeckue 3ieMeHThl. CHMBOIBI XUMUYECKUX 2JICMEHTOB. ﬂﬁOoHE@ 1 CJIOKHEBIC BEHICCTBA. >HOZEO|§OEON%HHM@EOO YdcHHUEC.

XuMuueckas %O@Z%EN. BaneHTHOCTE aTOMOB XMMUYECKUAX 3JIEMEHTOBR. 3aKOH IIOCTOSHCTBA COCcTaBa BemecTB. OTHOCUTEILHAS aTOMHAs Macca.
OTHOCHUTeIbHAL MOJICKYJIsIpHas Macca. MaccoBas J0JIs XUMUYECKOTO 2JIeMCHTA B COCIMHCHUH.

Komungectso Bemectsa. Moibs. MosspHas Macca. B3anMOCBSI3b KOJIMYECTBA, MAacChl ¥ YHCHa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéThl mo ¢hopMysiam

XUMHYCCKHUX OOOHE\MEQENHM.

Dusndeckue i XUMIYCCKHE SIBJICHNs. XUMUUecKasi peaklys U e€ IpU3HaKu. 3aKOH COXPaHEHUS MacChl BEIIECTB. XUMUUIECKUE YPABHEHHUS.
Kraccudukanms XUMIIeCKIX Peakiuil (COeIMHEH NS, Pa3I0KEHUS, 3aMeIIeHIs, OOMeHa).

3 3 3 3

Xumuyeckuu SKCnepumMenm.

3HAKOMCTBO C XUMUYECKON MTOCY 10#, IIpaBruIaMu paboThI B 1a00opaTopuu U mpuéMamu obpareHus ¢ JadopaTopHbIM 000pYI0BaHUEM, H3YUCHUE U
orucaHue GU3NIECKNX CBONCTB 00pa3lloB HEOPraHUYECKNX BEIIecTB, HaOroneHne (pu3ndeckux (IUIaBIeHUE BOCKA, TassHUE JIb/Ia, pacTUpaHie caxapa
B CTYIIKE, KMIIEHHE I KOHIEHCAIUS BOJIBI) I XMMUYECKUX (rOpeHte CBEUH, POKATMBAHNE MEHOMN IPOBOIOKH, B3aMMOICHCTBHE MeJIa ¢ KICIOTOI)
SIBJICHU A, HaOMOA€HNE 1 ONIMCAaHUe IPU3HAKOB IIPOTEKAHUI XUMUYECKUX PEaKIUul (pas3jioKeHne caxapa, B3auMOJICHCTBIE CEPHOM KUCIIOTHI ¢
XITOpuoM Oapus, paszioxenue ruapokcuaa Meau (1) npu HarpeBanuu, B3auMoaeHCTBIE Xkele3a ¢ pacTBopom coiu Meau (II), u3yuenue cnocobos
pa3ieie sl cMecei: ¢ MOMOINBIO MarHUTa, GUIBTPOBAHUE, BhIIIAPUBAHKUE, TUCTUIIIINS, XpoMaTorpadus, MpOBeIeHUE OYUCTKY TOBADEHHON COJIH,
HaOJTFO[IeHYe U OMCAaHUe Pe3yJIbTaTOB IIPOBEAEHNUS OIIbITa, MILIIOCTPUPYIOLIETO 3aKOH COXPaHEHHsI MAcChl, CO3aHne MO MOJIEKY I
(TmapoCcTepIKHEBBIX).

Basknelimme NpEACTAaBUTEIIN HEOPTAHUICCKUX BCIIICCTB



Bozayx — cMech rasoB. Coctas Bozayxa. KHCI0po1 — 3MeMEeHT B HPOCTOE BENIECTBO. Haxoxenne kucioposa B Ipupoe, GU3nuecKue 1 XUMUYECKUe
cBoiictBa (peaxmuu ropenus). Okcupl. [Ipumenerne kucnopoa. CHocoOl ToTy4eH s KUCIopoa B 1ad0paTopyy U MPOMBIIIICHHOCTH. Kpyrosopot
Kucoposa B mpupose. O30H — aJUIOTPOIIHAsS MOAU(DUKAIIUS KUCIOPO/a.

TemnoBoit >3 HeKT XUMUIECKOI peaKiii, TePMOXUMIICCKAE YPABHEHNUS, 9K30- U SHI0TEPMAIECKHE PEAKIUHA. TOTIIMBO: Yroiib 1 MeTaH. 3arpa3HeHne
BO3/lyXa, yCHUJIEHWE TAPHUKOBOTO 3 PeKTa, pazpyureHrne 030HOBOIO CIIOS.

woﬁO@Oh — DJIEMCHT U IIPOCTOC BEIIECTBO. Haxoxnenue BOOOpPOJa B IIPpUPOJL, %Ewﬁdmo%ﬁw 1 XUMHYECKUE CBOMCTBA, OIPUMCHCHUC, CIIOCOOEI
IMOTY4YCHU . KucaoTel 1 conu.

MosspHblit 00BEM ra3oB. Pacu€rhl 10 XUMUYECKUM YPABHEHUSIM.

du3mdecKre CBOMcTBa BOIBL Boma Kak pacTBopuTesb. PacTBopsl. HacklenHble 1 HEHACKIIEHHBIE PACTBOPEI. PacTBOPUMOCTH BEIISCTB B BOJIE.
MaccoBasi I0JISI BELIECTBA B pacTBOpe. XUMHUUECKHE CBOWCTBA BObL. OcHOBaHMS. PoIb pacTBOPOB B IIPUPOJIE U B JKU3HU ueioBeka. KpyrosopoT BOABI
B IpUpOJIe. 3arps3HeHue NpUpoaHEIX BoJ. OXpaHa u OYMCTKA IIPUPOTHBIX BOJL.

Kraccudrkarys Heopranuyeckux coeaunernii. Oxcubl. Kimaccudukanus okeu/I0B: coneodpasyroniye (OCHOBHBIE, KHCIOTHbIE, aM(OTePHBIC) 1
Heconeobpaszyromue. HomeHkarypa okcuaoB. PU3nuecKre H XUMAYECKUE CBOUCTBA OKCHIOB. [lomydeHne OKCH/I0B.

OcroBanns. Knaccndukaiiys OCHOBaHUN: IETI0YN U HEPACTBOPUMBIE OCHOBAHUS. HoMeHKnaTypa ocHoBaHWH. DU3NYECKUE U XUMUYECKHE CBOUCTBA
ocnoBanuii. IToydeHne oCHOBaHUHM.

Kucnorsl. Knaccupukanus kuciaor. Homenkaarypa Kucior. PU3HIeckie 1 XUMUYECKHE CBOMCTBA KUCTOT. Psi/i akTUBHOCTH METaIoB H. H.
Bexerosa. Iloydenne KACIOT.

Comn. HomeHnknarypa cosieit. @u3naecKue U XUMUYECKUE CBOcTBa coeit. llomyuenue conent.
["eneTmuecKas CBA3b MEXK/Y KJIacCaMU HEOPTaHUYECKUX COCAMHEHUH.
XumurecKkuil SKCnepumeHm:

Ka3eCTBEHHOC OIIPEACICHUE COACPIKAHMs KNCIOPO/ia B BO3AYXC, II0JIY4YCHME, OO@S@NES@ pacCmo3HaBaHUC U U3YUCHUC CBOMCTB Kucjopozaa,
ENQ.EOHHQESO WWWSZOMGHMOHWSM BEIIECTB C KUCJIOPOAOM M YCIIOBHA BOSHUKHOBEHUA U IIPEKPAIICHUSA F'OPCHUA AEOMAN@NCV O3HaKOMIJICHHE C O@@mwﬂmgﬂ



OKCHJIOB I OIIUCAHKE MX CBOMCTB, MOTyYeHHE, COOMPAaHME, PACIIO3HABAHIE U H3y4YEHHE CBOMCTB BOIOPOIa (TOpeHNe), B3aUMOEHCTBIE BOIOPOIA C
oxcujoM Menu (II) (BO3MOXKHO HCIIO/Ib30BAaHUE BUACOMATEPHAIOB), HAGTIOAEHNE 00PA3IOB BENIECTB KOJIMYECTBOM | MOJIb, HCCIEI0BAHNE
0COOCHHOCTEH PACTBOPEHHS BEMIECTB C PAa3IMIHON PACTBOPUMOCTHIO, IPUTOTOBJIEHIE PACTBOPOB ¢ ONpPEIEIEHHON MAaCCOBOI T0JTeH PACTBOPEHHOIO
BEIIECTBA, B3aUMOACHCTBUE BOJIBI C METAIIAaMK (HATPUEM M KaNblKeM) (BO3MOKHO HCIOJIE30BAHNE BHICOMATEPHAIIOB), HCCIIEI0BAHNE 00PA3IIOB
HEOPTraHMYCCKUX BEIIECTB PA3IMYHbIX KIIACCOB, HAOMIOAEHNE N3MEHEHISI OKPACKU HHIMKATOPOB B PACTBOPAx KUCIOT U LIeI0Yei, n3ydeHune
B3anMOIeCTBUST okenyta Meau (IT) ¢ pacTBOpOM CepHOM KMCIIOTEL, KUCIOT ¢ METAJLUIAMHU, PeaKiiuii HelTpaiu3amnun, o TydeHre HepacTBOPUMBIX
OCHOBAHHH, BBITECHEHUE OJHOTO MeTalla JPYTUM U3 PacCTBOPA COJH, pellleH e SKCIIEPUMEHTAIBHEIX 33134 110 TeMe «BajkHelmme Kiaccul

HCOPraHn4CCKux COCIMHCHU ».

Ilepuoauuecknii 3akoH u Ilepuoanyeckast cucrema XuMmudeckux daemMenTos J[. M. Menzeneesna. Ctpoenue aToMOB. XUMUYECKas CBA3b.

OKHUCIUTEIEHO-BOCCTAHOBUTELHEIE peakuuu

ITepBBie TOTBITKY KIacCU(PUKALMKA XUMUIECKHX 3JIEMEHTOB. [TOHsITHE O IPpyIIax CXOMAHBIX 3J€EMEHTOB (LIeJJOUHbIE U IEI0YHO3eMENbHbIE MeTaILIRL,
rajoreHbl, HHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOPBIE 00pa3yIOT aM(pOTEPHbIC OKCUIBI U THAPOKCHIBL.

lleprroguaeckuii 3akoH. [lepronnyeckas cucteMa xumMmudeckux anementos JI. M. Mennerneesa. KopoTkonepuonnas u JUIMHHOIIEpHOAHAS (hOPMBI
Ilepromudeckoit cucremMbl XuMudeckux semMenToB J1. . Meneneena. Ileprons! u rpymmsl. Pusndeckuit CMBICT TTOPSAIKOBOIO HOMEPa, HOMEPOB

NepHofa U TPYIIIIEI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX gaep. M30Tonbl DaeKTpoHbL CTpoeHHe SICKTPOHHBIX 060I09EK ATOMOB MepBBIX 20 XMMHYECKIX IIEMECHTOB
Ieprommdeckoii cucrembl J[. Y. Mennencepa. XapakTepiucTuka XUMAYECKOTO 2JIEMEHTA 110 €r0 MOJIoKeHuIo B Ilepuomyeckoii cucreme JI. 1.

Meuneneena.
3aKOHOMEPHOCTH U3MEHEHUSI paJInyca aTOMOB XUMHUCCKHUX 3JIEMEHTOB, METALINYECKUX U HEMETAUIMYECKUX CBOWCTB 110 IpyImaM 1 NeEPUoam.

3nadenne [leprogueckoro 3akona u [lepuomyeckoit cucTeMbl XUMUYECKUX JIEMCHTOB JUIs Pa3BUTHA HAYKU U mpakTuku. [, M. Mennenees —

yUu€HbIA U I'paXk IaHIH.
Xummgeckast CBs3b. KoBanenTHas (IIOJIspHAs U HETIONAPHAs) CBSI3b. DJICKTPOOTPUIATENBHOCTS XUMUUECKIX 37IeMEHTOB. VIOHHAs CBA3b.

Crenens okucieHus. OKUCIUTEILHO-BOCCTAHOBUTEILHEIE pPeakuuu. H@OEOOOE OKHUCJIEHUS U BOCCTaHOBIeHUA. OKUCIUTEIN ¥ BOCCTAHOBUATEIIN.



Xumuyeckuil aKCnepuMenm:

HU3YYCHHUC O@Um@ﬂow BEIIECTB MCTAJUIOB U HEMETAJUIOB, B3aMOACIICTBIE F'HAPOKCHAa MIMHKA C paCTBOpaMU KHUCIIOT U EOEOQOWv ITPpOBCACHUEC OIIBITOB,
WUTROCTPUPYIOMIUX ITPUMEPHI OKUCIINTECIIBHO-BOCCTAHOBUTEIBHBIX UONHAHHH\:M AH)O@QISO, PeaKkuu pa3IoKCHU, OO@MEE@ESMV.

Meosinpeovemnoie ceszu

W@%wmﬂﬁm MEKIIPCIMETHBIX CBsI3EH IIp1 U3YYCHUU XUMHUU B 8 Kacce OCYIIECTBIIACTCA Yepe3 UCIIOIL30BAHME KAK O@ESN CCTCCTBCHHO-HAYYHBIX
EOEMHNHMu Taxk " EOEMHS@\H“ SABIOINUXCA CUCTEMHBIMU 1JI OTJIECJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1me eCTeCTBEHHO-HAYYHbIe HOHATHS: HAy4HBIH (aKT, MI0Te3a, TEOPHsI, 3aK0H, AaHAJIU3, CHHTE3, KIacCUBUKAIUS, IEPUOIUIHOCTE, HAOIIOICHHE,
OKCIIEPUMEHT, MOJIEJINPOBAHUE, U3MEPEHIE, MOJIEN, SIBIEHUE.

Oy3nKa: MaTepHsi, aTOM, DIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIIHJI, H30TOIIbI, PAAX0aKTHBHOCTS, MOJIEKYJIa, JIEKTPUUECKHUH 3apsiJi, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, (PU3MUYECKUE BEININHB], IMHUIIBI HU3MEPEHUs, KOCMOC, MIaHeThI, 3B&315l, CoHIle.

buronorns: porocunTes, AbIXanue, buochepa.

I'eorpadust: atmocdepa, rugpocdepa, MEHEPAITBI, TOPHBIE HOPOJIBI, MOJIE3HbIE ICKOTIAEMbIE, TOILIHBO, BO/[HBIE PECYpPCHI.
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9 KJIACC
Bemiecrtro u xummueckas peakius

INepronnyeckni 3axon. ITepuoamyeckas cucTeMa XUMIYECKIX 3IEMEHTOB J1. Y. Menpieneesa. Ctpoenne aToMoB. 3aKOHOMEPHOCTH B U3MEHEHMIT
CBOHUCTB XMMHYCCKAX 3JIEMEHTOB TIEPBBIX TPEX [IEPUOIOB, KK, KAIbLHS U UX COCTHHCHNN B COOTBETCTRIIL ¢ IOJIO)KEHUEM JIEMEHTOB B
I'lepronnyaeckoii cucTeMe 1 CTPOCHUEM HX aTOMOB.

OH@OOIS@ BEINECTBA: BUJBI XUMUYECKOH ¢Bs3U. Tunbl KPUCTAIIIUYECCKUX GOEOHON 3aBUCHUMOCTH CBOMCTB BEUOICCTBA OT TUIIA %@SOHNCCHN@OONON
@@E@HWS M BAZa XUMUYECKOHM CBSI3U.

Kac OS@H\:ANHEM 1 HOMCHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUUYECCKUE CBOMICTBa BEIIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM KJ1accaMm HCOPIraHMYCCKUX
OOO‘N:EQENE ICHETHYCCKAaA CBS3h HCOPrannu4veCKuX BEUISCTB.

Koraccnduranus XaMuIecKnx peakiuil o pazImaHbIM IPH3HAKAM (I10 9HCILy M COCTaBY Y9aCTBYIONIUX B PEaKIIHI BEMIECTB, TT0 TEIIOBOMY 3 dekTy,
TTO M3MEHCHHIO CTETICHEH OKMCIIEHHS] XUMIYECKHX 3JIEMEHTOB, IO 06PATIMOCTH, TG YHacTHIO KaTau3aTopa). JK30- B 9EIOTePMHUUECKHE PEaKIIIH,
TEPMOXUMUYECKAE YPABHEHUS.

ITomstue o CKOpOCTH XUMHUYECKOU PCaKIuu. EOEMHSO 00 O@@NHH\;\:LX n EQOQHUNHH\;\DLx XAMHYECKUX PCAKIIUAX. [TonsTtue o IF'OMOI'€HHBIX U
ﬂ@H@@Oﬂ@Ema PCAKIMAX. Tlonsarue o %mﬁmﬁﬁww [TonsitHe 0 XHUMHUYECKOM @mwmowooﬂﬂ GWWHO@WH BIIMAIOIINE HA ONO@OOHW XUMUYECKOU p€akuun u
ITOTTOKCHHUC XUMHYCCKOTO PaBHOBECH .

OHAH\HOﬁﬁﬁ@ﬁvmonwonOHmmOWNﬁmbwmvaw peakmuu, UEQWH@OEEHUEM Oaitanc OKUCIIMTEIBHO-BOCCTAHOBUTEILHOU PCaKuu. CocTaBieHue v\@mwmmmsm
OKMUCJINTEIBHO-BOCCTAHOBUTEIbHBIX @@WNESN C UCIIOJIB30BAHUEM METO1a QJICKTPOHHOTO Oamamxca.

H@O@H\HM whOMQﬁO.E\HHEQOOWOS JAUCCOIManu. @H_@HAH@OESHWH 1 HEDJIEKTPOJIUTELI. HAN‘HSOEE aHWOHBI. MexaHu3M AUCCONMAanU BEIIECTB C Pa3IMYHBIM U
BUJTaMU XUMEYeCKON cBs3u. CTereHpb muccoranuy. CHILHBIE U cadbIe SJIEKTPOJIUTHI.

Peaxrnivu nonsoro o6mena. Ycnous HIPOTCKaHUuA ﬁomﬂﬂﬁﬂ HMOHHOTIO O@Z@mm IIOJTHBIC M COKpAIllEHHBIE HOHHBIE YpaBHCHU ﬁwmﬁﬂﬁﬁ CoiicTBa
KICJIOT, OCHOBaHHI U COJIEA B CBETE E@@DO%NWE@ESN 00 JJICKTPOJIUTUUCCKON aucconuanuu. Kauecteennbie peaxiuu Ha noHEIL. lloHsTHe 0 TUAPOIIH3E

COJICH.

Xuriarueckutl skenepumenm:



O3HAKOMJICHUE ¢ MOJCIIIMU KPUCTAIIMYECKUX PEMIETOK HEOPIraHUYECKUX BELIECTB — METAJNIOB M HeMeTa/lToB (rpadurta u anMasa), CII0KHBEIX BEIIECTB
(XJ10pHJIa HATPHsL), NCCIIEOBAHKE 3aBUCUMOCTI CKOPOCTH XMUMUYECKON PEaklUy OT BO3IEUCTBIS PasIMUHbIX (PAKTOPOB, UCCIIEI0BAHNAE
3JIEKTPONPOBOTHOCTU PACTBOPOB BEINECTB, IIPOIIECCA JUCCOLMALAN KUCIIOT, Ie104el U conel (BO3MOKHO HCIOJIb30BAHUE BUIEO MaTEPUAIIOB),
TPOBEICHUE OMBITOB, MIUTIOCTPUPYIOIIUX IPU3HAKK IIPOTEKaHUs peaKluii HOHHOTo oOMeHa (0Opa3oBaHKe OcajKa, BbIIC/IEHNE ra3a, 00pa3oBaHue
BO/IBI), ONBITOB, MILTFOCTPUPYIOIIMX IIPUMEPB] OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuii (ToOpeHure, peaki[ii pa3iokKeHus, COETMHEHNS),
pacrio3HaBaHuEe HEOPraHMYECKUX BEMIECTB ¢ IIOMOIIBIO KAUeCTBEHHBIX PEAKIIU Ha UOHBI, PEIICHUE SKCIIEPUMEHTAILHEIX 3a1a4.

Hemeramne! 1 ux COCIUHCHU A

OO611as XapakTepucTUKa rajgoreHoB. OCOOEHHOCTH CTPOEHNS aTOMOB, XapaKTepHbIE CTereHr okucnenns. CTpoenne u Gpu3ndecKre CBOMCTBA IPOCTHIX
BEIIIECTB — FaJOTeHOB. XUMUYECKUE CBOMCTBA Ha IPUMEpE XJI0pa (B3auMOAeHCTBIE ¢ METalIaMU, HeMETAIIIAMM, TIeJI0YaMu). XJIOPOBOIOPOL.
CosHas KMCI0Ta, XUMUIECKUE CBOMCTBA, II0IydeHNe, IpuMeHenue. J[eficTBIe XI0pa 1 XJI0pOBOI0OPO/a Ha OpraHU3M delloBeka. Baxueiimme
XJIOPHABI M UX HAXO0KJIEHUE B IIPUPOJIC.

OO6mman xapakTepucTuKa 351eMeHToB VIA-rpynmsr. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapakTepHbIe cTenedn okuciaenus. CTpoenue u Gpu3ndecKne
CBOMCTBA IIPOCTHIX BEIIECTB — KUCIOPOIa U CE€PhL. AJIOTPOIHBIE MOIM(UKALUU KUCIOPOa U Cepbl. XUMUUECKUE CBOUCTBA cephbl. CEPOBOIOPO,
CTpOeHHE, pU3UICCKUE U XUMUYeCKHe cBOHCTBA. OKCHIBI Cephl KakK IIPe/ICTABUTEIH KHCIOTHBIX OKcua0B. CepHast KMCI0Ta, (GU3ndecKue 1
XUMHAYECKAE CBOMCTBRA AomESW KaK IPeICTaBUTENS KJ1acca KUCIOT U crenupuyeckue). XuMUIeCKue PEAKIIH, JEXAIHUE B OCHOBE IIPOMBIIITICHHOIO
criocoba moJTy4eHust CEpHO# KucnoTsl. IlpuMenenne cepHoi kucroTsl. Cou CepHOM KHCIOTHI, Ka4eCTBeHHAs peakius Ha cyibdar-noH. HaxoxneHne
Cepbl U e€ COSNMHECHUN B IpUpojie. XMMHUYECKOE 3arPsA3HEHIE OKPYKaIOMIel CpeIbl COSAMHEHUSIMU CePbl (KUCIOTHBIE O, 3arPsA3HEHNE BO3(yXa U
BOJIOEMOB), CTIIOCOOBI €r0 MPEOTBPAIICHHUS.

OO11ast XapaKTepUCTHKa 37EMEHTOB VA-rpynmbl. OcoGeHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTENEHN OKUCIEHNS. A30T, paclIpocTpaHeHUE B
nprpoje, GU3MIECKUe U XUMUYECKUE cBoMcTBa. KpyroBopor azora B mpupoze. AMMUAK, ero (pU3MYECKHe M XUMHUYECKIE CBONCTBA, OIyUeHHe 1
npumeneHue. Con aMMOHMS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA, IpuMeHenne. KauecTBeHHas peakius Ha MOHBI AMMOHHS. A30THAs KUCIIOTA,
e€ monyveHue, GU3NIECKUE U XUMUIECKUE CBONCTBA (OOLIME KaK IIPe/ICTaBUTEN KIacca KHCIOT U cnenududeckne). Mcnons30Banue HUTPATOB |
COJICH aMMOHUS B Ka4eCTBE MUHEPAIBHBIX yI0OpeHuid. XMMUYECKOE 3aTrpA3HEHIE OKPYKAIOIIEeH Cpeibl COeTUHEHUAMHE a30Ta (KUCIOTHBIE T0KIH,
3arps3HEHNE BO3/yXa, [I0YBbI M BOJOEMOB). Docop, amtoTponnse Moaudukanun Gpocdopa, pusmdeckre n Xummdeckue ceoiictsa. Okens pochopa
(V) u pocdopuas kucinora, pusnvecKre ¥ XUMUYECKUE CBOMCTBRA, IToTyyeHue. Mcenons3osanue Gpocdaros B kadecTBe MUHEPATBLHBIX YI00PEHHIA.



Obmast xapakrepucTrka 31eMeHToB [VA-Tpynmel. OCOGEHHOCTH CTPOSHHS AaTOMOB, XapaKTCPHBIE CTEMEHN OKUCTIEHUS. YTIIEPO I, a7TIOTPOIHEIE
MOZM(UKAIMH, PACTIPOCTPAHEHNE B IPUPOJIe, PU3UUECKHE M XMMUYECKUe CBoMcTBa. AsicopOrms. Kpyrosopor yrieposa B mpupoje. OKCHIbI
YIIepoJia, ux PU3NIECKUe U XUMUIECKAE CBOMCTBRA, JeficTBIE Ha )KUBBIC OPTAHNU3MBI, TIOJIyYCHUE M IIPUMEHEHHE. DKOJIOTHYECKHe IPOOIICMBL,
CBSIBAHHBIC C OKCHIOM yriiepoaa (IV), rumoresa rinodanbHOro HOTEIICHUS KIMMaTa, TapHUKOBBIN 2 (PeKT. YTombHasd KUCI0Ta U €€ COIN, UX
Qu3AIecKre U XUMUYECKUE CBOKCTRA, MOTyYeHne U NpuMeHenne. KadecTBeHHast peakiust Ha KapOoHaT-uoHsl. Mcrons3oBanue kKapGoHATOB B OBITY,
MeJUIUHE, IPOMBIILICHHOCTH U CEIBCKOM XO3sICTBe.

TleppoHayanbHble MOHSTHsI 00 OPraHMYECKUX BENIECTBAX KaK O COSAUHEHHUSIX YIiiepoja (MeTaH, 5TaH, STHIIEH, alleTUIeH, STaHO, IIAIePHH, YKCYCHAas
kacnota). [IpupoiHbIe HCTOUHUKY YIIIEBOAOPOIOB (YTOIb, IIPUPOIHEIA ra3, He(Th), MPOIYKTHI UX mepepaboTKy (OEH3HH), UX POJIb B OBITY U
TNPOMBIIIUICHHOCTH. [TOHSTHE 0 GUONIOTUYIECKY BaXKHBIX BEINECTBAX: JKUPaX, OIIKaX, YIIIeBOIax — M UX POJIU B XKU3HM 4elloBeka. MaTepuaibHOe
€IMHCTBO OPraHUYECKUX 1 HEOPTaHUUECKUX COCIMHEHU.

Kpemunii, ero gpusuyeckue u XuMAUYECKUE CBONCTBA, TOTydYeHne U IpuMeHenre. CoeMHeHns KpeMHus B ipupozie. ObIIue IpeICTaBIeHns 00 OKCHIE
kpemuns (IV) u kpemHueBO# KucioTe. CUIIMKATHL, UX UCHOJIB30BAHIE B OBITY, B IPOMBILIIICHHOCTH. BajkHelIne CTpOUTEIbHbIE MATEPUATIBI:
KepaMUKa, CTEKIIO, IIEMEHT, OETOH, Kese300eToH. [Ipo6eMbl 5e3011aCHOTO UCTIOIE30BAHMS CTPOUTEIBHBIX MATEPUAIIOB B [IOBCEAHEBHOI KU3HH.

Xumuueckuii s5KCHnepuMenm:

myYeHre 00pasioB HEOPraHMIECKUX BEIECTB, CBOMCTB CONSTHOM KMCIOTEL, IPOBEICHNE KAYECTBEHHBIX PeaKIMil Ha XJIOPHI-MOHBI 1 HAaOIIIOIeHNe
NPU3HAKOB UX MPOTEKAHMUS, OMbITHL, OTPaKAOIME PU3UIECKHE U XUMUYECKHE CBOMCTBA Ta/IOT€HOB M IX COEIMHEHUH (BO3MOKHO HCIIOIB30BAHIE
BAJ[COMATEPHUAIIOB), O3HAKOMIIEHNE ¢ 0Opa3laMyl XJIOPH/IOB (TaJI0TeHH/IOB), 03HAKOMJICHHE ¢ 0OPa3aMu CEPhI U e COeTUHEHUsIME (BO3MOKHO
HCTI0Ih30BaHNE BUICOMATEPUATIOR), HAOIIO/IEHNE MPoIlecca OOyIIIMBAHNUS caxapa M0/ AeHCTBAEM KOHIIEHTPUPOBAHHON CEpHON KUCIOTHI, U3yUeHNe
XHMAYECKHX CBOMCTB Pa3OaBIeHHON CEPHOU KUCIOThI, MPOBEIEHUE KAUeCTBEHHON PeaKiy Ha CyJIb(QaT-noH U HabII0IeHIe IPU3HAKA e IPOTeKaHus,
O3HAKOMJICHHE C HUBUUCCKIMI CBOMCTBaME a30Ta, (pocdopa 1 ux coeMHEHUH (BO3MOKHO HCIIOJB30BAHNE BUIEOMATEPHAIIOB), 00PA3I[aMI A30THEIX H
dochopHbIX yIOOpEeHWH, TIONy4eHuE, cOOMpanue, PaClO3HABAHNE W M3yUEHHE CBOMCTB aMMUAKa, MPOBEIeHNE Ka4eCTBEHHBIX PEaKInil Ha HOH
avMOHUs U pocdaT-uoH U N3yIeHUE NMPU3HAKOB MX IPOTEKAHNMS, B3aHMOIeHCTBIE KOHIICHTPUPOBAHHOM a30THON KHCIOTHI C MEIBIO (BO3MOKHO
HCTIOJTF30BAHIC BHICOMATCPUATIOB), U3yUCHUE MOJICTIEN KPUCTAIMIECKUX PEMIETOK anmasa, rpadura, Gysuiepena, 03HaKOMICHHE ¢ TIPOIIECCOM
aucopOIMK pacTBOPEHHMIX BELIECTB AKTUBMPOBAHHBIM YIJIEM U yCTPOUCTBOM IIPOTHBOTA3a, MOJIyUeHH e, COOMPAHE, paCIo3HABAHIE U U3yYCHHUC
CBOWCTB YIJIEKKMCJIOT0 Ia3a, POBEICHNE KAYeCTBEHHBIX Peakiii Ha KapOOHAT U CUIIMKAT-MOHBI M U3YYeHMe IPU3HAKOB UX IIPOTEKAHUS,

O3HAKOMJIEHUE C MPOAYKI[UEN CUIMKATHOM IIPOMBIIUIEHHOCTH, PEIIeHIe dKCIIePUMEHTAILHEIX 3a/1a4 110 TeMe «BajkHelTe HeMeTauTbl 1 uX
COCTIUHEHIIS ).



MeTanisl 1 BX COeTUHEHUS

O0111as XapakTepUCTHKa XUMUYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBAHUY UX TOJIOXKeHUS B [lepromueckoil cucTeMe XUMIUecKux aaemMenToB [. U.
MemnneneeBau crpoennst aroMoB. CTpoeHne MeTailioB. MeTandeckas CBSI3b U MeTaJTHdecKast KpUCTAITNYEeCKast PeIIéTKa. DIeKTPOXUMUYECKUIA
PsLI HampsiKeHU MeTayuloB. Pu3ndecKre u XUMAYeCKUe CBOXCTBA MeTa/LToB. OO0IIHe criocoObl MOMyYeHUsS METAILIOB. [TOHATHE 0 KOPPO3UH
METaJUIoB, OCHOBHBIE CIIOCOOBI 3aLUTEI UX OT KOoppo3uu. CIassl (CTallb, 9yTYH, JEOPATFOMUAHUYN, OpOH3a) U UX IPUMEHEHNE B OBITY U
ITPOMBIIIICHHOCTH.

I {emounbre MeTauiel: monoxenue B [lepuonuueckoil cucteme xuMudecKux anemeHToB /. M. Menjeneesa, cTpoeHHE UX aTOMOB, HAXOXK/ICHHUE B
rpupoje. G3UYECKUe ¥ XUMUYECKUE CBOMCTBA (HA IIpUMepe HAaTpHsl U Kaimus). OKCUAb! U TUIPOKCUIBI HATPUS U Kaws. [[puMeHeHne TeI0uHbIX
METAJUIOB U HX COETNHEHUN.

I {enoynoO3eMeIbHEIE METAILIBI MATHUM U KalbLUN: IoJI0KeHue B [leproanyueckoli cucteme XuMudecknx 3meMeHToB /1. M. MenereeBa, CTpoeHHe UX
aTOMOB, HAX0KICHUE B Ipupoae. PU3NIeCKUE U XUMUYCCKUE CBOMCTBA MArHUs U KajibIus. BakHelme coeIUHeHUs KaTbIus (OKCUJ, THIPOKCHUI,
coun). FKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHeHHSL.

AUTFOMEHUN: nostoxkenue B [lepuonndeckoil cucreMe xumudeckux 3emMeHToB Jl. . Meneneepa, CTpoeHUE aToMa, HaXOXICHHE B IIPUPOJIC.
DU3UYeCKHE U XUMUYECKHE CBONCTBA alfOMUHUSA. AM(OTEpHbIE CBOICTBA OKCH/IA U THAPOKCUIA ATTFOMUHUS.
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Keneso: monoxenue B [lepruoguveckoii cucreMe xumudeckux aiuemenTos [l. 1. Menzaeneesa, ctpoenue aroma, Hax0XJISHHE B Tpupoie. Dusnyueckue
1 XUMHUYECKHE CBOMCTBA Kene3a. OKcuIibl, TUAPOKCHbI U conu xene3a (I1) u xenesza (I11), ux cocras, CBOWCTBA U TIOJIYUCHHE,

Xumuveckuil skcnepumenn:

O3HaKOMJIEHHE C 00pa3l[aMy METAJUIOB U CILIABOB, UX (U3NYECKUMHU CBOMCTBAMU, U3YUCHUE PE3YIbTATOB KOPPO3IUU METAIOB (BO3ZMOYKHO
VICIIOJIB30BaHKE BUIEOMATEPHAIIOB), OCOOEHHOCTEHN B3anMOIEHCTBHS OKCHAA KATBIIUS U HATPUSI C BOJIOM (BO3MOKHO HCIIOIL30BAHIE
BUI€OMATEPHAIOB), UCCIIEJOBAHUE CBOMCTB ECTKOM BOBL, IIPOllecca TOPEHUS Keye3a B KUCIOopoe (BO3MOXKHO HUCITOIb30BaHNE BUICOMATEPUATIOR),
ITPU3HAKOB NPOTEKAHNS KAaYECTBEHHBIX PEaKLUM Ha MOHBI: MarHusl, KaJIbLUs, aJlFlOMUHUS, IMHKA, skenesa (II) u xenesa (I11), meau (11), HabmroaeHwE 1
OIIMCAHUE NPOLECCOB OKpAIMBAHUS IUIAMEHN MOHAMY HATPHU, Kalus U KalIblKsl (BO3MOKHO MCIIOB30BAHUE BHJICOMATEPHAIOB), HCCIICIOBAHNE
aM(pOTEPHBIX CBOMCTB I'MAPOKCUAA AJIIOMUHUSA U TUAPOKCH/IA [IMHKA, PELIEHUE SKCIIEPUMEHTAIFHBIX 3a71ad 110 TeMe «BakHeimue MeTalIbl i HX
COCUHEHUSIN.



XuUMHST 1 OKpY’KaroLlas cpena

BemecTBa u Marepuajibl B Howoohmwwmow JKU3HH UeJoBeKa. be3onacHoe NCIoIb30BaHUE BEIECTB U XUMUICCKUX %@NHAEH\E.\\H B @EH%. nmﬁwmm IIOMOIIb
IIpU XUMUYECCKUX OYKOrax v OTpaBJICHUAX.

X UMIHecKOe 3arpsi3HEHNE OKpyKarolell cpebl (IpefesbHas T0IyCcTHMas KOHIEHTpalis BernecTs, aainee — [IJIK). Poik XuMun B pemeHnu
SKOTOTHYECKUX TPOOIIEM.

Xumuueckui dKCnepumenn.:
p3ydeHne 00pasioB MATEPHAIOB (CTEKIIO, CIIABE! METAILIOB, MOJTUMEPHBIC MaTePHaIbL).
Meaxcnpeovemnuvie cesa3u

Peannzanms MEXKIIPEIMETHBIX CBSI3CH IIpu U3YyYCHNHN XUMUH B 9 xnacce OCYIICCTBILSICTCA YEPE3 NUCIIOIB30BAHNC KaK O@ESX €CTCCTBCHHO-HAYYHbBIX
HOEHSH,\\F TaK "1 :OEMHSW\\HU\ SIBIITFOIIUXCSI CUCTEMHBIMU U1 OTALJIBHBIX TIPEIMETOB €CTCCTBCHHO-HAY.IHOT'O LIUKJIA.

OQEEO €CTECTBCHHO-HAYYHBIC ITIOHATUSI: Em‘v\ﬂmvm\w @NWH» TUIIOTE3a, 3aKOH, TCOPUs, aHallnu3, CUHTE3, NEWOOE@EKNHSMV INEPUOANYHOCTD, EN@H:OHHOHLE\HOU
DKCHCPUMECHT, MOASIIMPOBaHUC, U3MCPCHUC, MOJACB, sABJICHUC, Emﬁﬂ&ﬂowvm\m @@@ONHU TEXHOJIOTHA, MaTCpUAJIbI.
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dusnka: MaTepus, aToM, JJICKTPOH, IPOTOH, E@MH@OEV HOH, HYKJIXJ, U30TOIIRI, PaTXOAKTUBHOCTE, MOJICKYJIA, GEQAH@SQOOKSM 3apsn, IPpOBOJIHUKH,
ITOJIYIPOBOAHUKH, MUIJICKTPUKH, @OHO@E@Z@*&F BEHIICCTBO, TCJIO, O@ngu arperaTHo¢ COCTOSHUE BEIIECTBA, I'a3, pacTBOP, paCTBOPUMOCTE,
KpucTajJIn4dccKas HUOEWHHANU CIIJIaBBbI, @EwEJOONEO BEJIWYUNHLL, €IUHUIBI U3BMEPCHUS, KOCMHUYCCKOE IIPOCTPAHCTBO, INIAHETHI, 3BE3 MBI, Consize.

Buonorus: @OAOOSEH@F JABIXaHHUEC, @SOO@@@DU DKOCUCTEMA, MUHEPAJIbHLIC v\bomﬁﬂmﬁmu MUKPOIJIEMEHTHI, MAKPOIJIEMEHTEI, ITUTATCIIbHBIC BCIICCTBA.

HJ@OHUN@SMH Nﬂgoo@mﬁmu HJH\CH_UOO%@@NV MUHEpaIbl, TOPHBIC TIOPOABI, IOJIE3HBIC NCKONIACMBbIC, TOIIJIMBO, BOAHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IPOI'PAMMBI IO XUMHWU HA YPOBHE OCHOBHOTI'O OBHIEI'O
OBPA3OBAHUSA

JIMUHOCTHBIE PE3VYJIbTATHI

JIMIHOCTHBIE Pe3yTBTaThl OCBOCHHS IIPOrPAMMBI OCHOBHOTO OOIIEro 06pa30BaHMUs JOCTUIAIOTCS B XOJIE 00y4EeHUs XMMUH B €IMHCTBE yUeOHOH U
BOCIHTATENLHOM IEATEILHOCTH B COOTBETCTBHH C TPAAUIIHOHHBIMU POCCHICKAMHU COLMOKYIBTYPHBIMA U JAYXOBHO-HPaBCTBEHHBIMU EHHOCTAMH,
NPUHSTBHIMA B 00IIECTBE NPABAIAMA X HOPMAMMU HOBEICHUS M CIIOCOOCTRYIOT TIPOIECCaM CaMOMO3HAHNS, CaMOPAa3BUTHS U COIUAIM3AIIIT
o0yyarormxcs.

JInruyHOCTHEIE PE3YJIbTAThI OTPaXarOT TOTOBHOCTH O@%QNHOESNOM PYKOBOACTBOBATRLCS CUCTEMOM ITO3UTUBHBIX IICHHOCTHBIX O@S@IHEHH\:M " paCliipeHUC
OIIbITa OESTEABLHOCTH Ha €€ OCHOBEC, B TOM YHCJIC B YaCTHU.:

1) maTpuoOTHYECKOrs BOCIIUTAHUS:

HOCHHOCTHOI'0 OTHOILIEHUA K OTCYCCTBEHHOMY KYJIBTYPHOMY, UICTOPUYCCKOMY U Hay9IHOMY HaCICIUI0, IOHUMAaHUS 3HAYCHU S XUMUYECKOU HAayKHU B
KU3HHU OOwUGSmmEOHO O@E@OHW@ CIIOCOOHOCTH BIIaCTh DOOHOwOﬁEOS SE%O%ZNSS@S O MEePEIOBBIX JOCTUKCHUIAX U OTKPBITUAX ZSUowON u
OTEYECTBEHHOU NH\;\:\HE 3aVHTCPECOBAHHOCTH B Em—%hﬁ.ﬂhx 3HaHUIX 00 %OH@OSOA&@ MUpa u O@EOOHWN

2) rpa’k1aHCKOTO BOCITUTAHMS:

NPCACTABJICHUS O CONUAIIBHBIX HOPMax M IpaBUJIaX MEXITIMYHOCTHBIX OTHOIIICHHUH B KOJIJICKTUBE, WOZZ%ESWNHSwEON KOMIIETCHTHOCTHU B O@Ewoﬂmmmmo
EOhwmem\\T %J@@EOEOOEOEOWNH@HHWOKOMU HwO@JWONOm U ApYyruXx BUIax ACATECIBHOCTUA, TOTOBHOCTHU K @N@EOO@@@MNOM COBMECTHOM JCSATEILHOCTH npu
BBIIIOJTHCHHUHA v\aommvbﬁ IIO3HABATCIIBbHBIX 3a4a4, BBIIIOJIHEHUN XUMUYECKUX SKCIIEPUMECHTOB, CO3JaHUI EO@EWHX IIPOCKTOB, CTPEMIICHUS K

B3aMM OIIOHMMAaHUIO 1 B3aUMOIIOMOIIY B ITPOIIECCE 3TOU %J@@EOHM ACATCIBHOCTHA, TOTOBHOCTHU OII€EHNBATHL CBOE IOBCJEHUAE 1 IMOCTYIIKM CBOHX
Howm@H\HEwm C 03U KUY HPABCTBEHHBIX U IPABOBBIX HOpM C %Jmﬂog OCO3HaHUS MOCJICACTBUMN TIOCTYIIKOB,

3) HEHHOCTHU HAyYHOT0 ITO3HAHMUS:



MMPOBO33PEHUECCKIE MTPEICTABIICHNUS O BEIIECTBE M XUMHUIECKOH PEaKIMK, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U
COCTABJHIOMHUE OCHOBY JUIA OHUMAHMS CYIHOCTH HAYYHOW KapTUHBI MUpa, IPEACTaBIeHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPHPO/IBL,
B3aMMOCBS3SX UEJIOBEKA C IIPUPOTHON CPEOH, O pOJIM XMMUY B II03HAHUH dTHX 3aKOHOMEPHOCTEN;

MTO3HaBaTebHbIE MOTHBBI, HAIIPABJIEHHbIE Ha TIOTyUYCHIE HOBBIX 3HAHUHI 110 XMMUM, HEOOXO0IUMbIE [UI1 00BsACHEHH HAOIIO1aeMBIX [IPOIIECCOB U
SIBIICHUIL, TTI03HABATEILHOM, MH(POPMAIMOHHOM U YATATEIILCKON KYJIbTYPhI, B TOM YMCJIe HABBIKOB CAMOCTOSTEILHON pabOTHI C y4eOHBIMM TEKCTAMH,
CIIPABOYHOM JTUTEPATYPOIA, JIOCTYITHBIMI TeXHUYECKUMU CPeJCTBaAMK MH(OPMAMOHHEIX TEXHOIOIHH;

UHTEpec K 00YUEHWIO U [I03HAHWIO, JTF0003HATEIIBHOCTE, TOTOBHOCTE U CIIOCOOHOCTB K caMO0OPa30BaHHIO, IIPOSKTHON U MCCIIE/I0BATEIECKOH
JIeSITEJIBHOCTH, K OCO3HAaHHOMY BLIOOPY HANIPABICHHOCTH M YPOBHS 00YYEeHMs B JaJIbHEHIIEM;

4) bopMUpPOBaHUS KYIbTYPBI 3JI0POBbS:

OCO3HAHKE EHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 370POBLII 00pa3 KU3HH, OCO3HAHUE MOCIIEACTBIN 1
HETIPHUATHE BPEIHBIX IPUBBIUEK (yIIOTPeOIeHNS alKOroIIs, HAPKOTHKOB, KypeHHs ), HEOOXOIMMOCTH COOIIOAEHHS NPAaBUIT O€30IIaCHOCTHU MPH
oOpallleHrd ¢ XUMUYECKIMU BEIIECTBAMU B OBITY M PEANIbHOM JKU3HU;

5) Tpy/10BOTO BOCIINTAHUSA:

VHTEpee K MPAKTHYECKOMY H3yUeHHIO podeccuii u Tpy/ia pasindHoro pOZla, YBaKEHIE K TPYAY M Pe3y IbTaTaM TPYIOBOi IeATeNbHOCTH, B TOM qncie
Ha OCHOBE IPUMEHEHNS IPEAMETHBIX 3HAHUHN 110 XUMUH, OCO3HAHHBIA BEIOOP MHIMBHIYAIBHOM TPAEKTOPHHU HPOIOIDKEHMS 00pa3oBaHuUs € yIETOM
JHMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUHM, OOIIECTBEHHBIX HHTEPECOB 1 IOTPEOHOCTEH, yCIIEHOM IIPOPECCHOHANBHON JIEeATETbHOCTU 1
Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTE aJalITHPOBATHECA B IIPO(ECCUOHATBHON Cpeie;

6) HKOJIOTUIECKOTO BOCIIUTAHUSL:

OKOJOTHYCCKHU Emhmooomﬁmﬁwmom OTHOIICHUE K IPUPOJAE KaK UCTOIHUKY KU3HV Ha WQ/EHO“ OCHOBE €& CYIICCTBOBAHMIA, IOHUMAaHUEC IIECHHOCTU 3J0POBOI'O
y 0e30I1acHOrO O@ﬁmww KU3HU, OTBETCTBEHHOC OTHOILICHHUEC K OO@OHW@EEOZ% %Ewsmooﬂog% 1 IICUXUYIECKCMY 310POBHI0, OCO3HAHNC IECHHOCTU
COOIIIOCHUS IIpaBujI 0e30ImacHOTO IIOBEICHUS pu _UNOOHO C BeIICCTBAMH, a4 TAKXE B CUTyallAX, YTPOKAIOMIUX 3T0POBBIO U JKU3HU TIOJCH;



CIIOCOOHOCTH IPUMCHSATD 3HAHWA, IIOJIy4acMbI€ IIPU U3YUYEHUU XUMUH, TSI peIICHUS 3a1a4, CBA3aHHBIX C OW@%%NHOE@HM ﬂﬁS@ObEOw\\H O@OEOMV JUIsA
IMOBBIIICHUA YPOBHA 5KOJIOTHYECKON KYJIBbTYPBI, OCO3HaHUA r100ansEHOro XapaKTepa 3KOJIOIrHYCCKUX HﬂoO@h@Z n Q%Hmm UX pCIICHUs IIOCPEACTBOM
MCTOJ0OB XUMUH, S5KOJIOTUYECKOTO MBIIIUICHU A, YMCHUA PYKOBOACTBOBATLCSI UM B Ememwmﬂoﬁvmomu NOEZ%ES%N‘HSWEOM W COLIMaIbHOMI IMPaKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocTase MeTanpeIMETHBIX PE3yIbTATOB BBIICISIOT 3HAYMMBIE 111 (hOPMHPOBAHISI MEPOBO33PEHMS 00IIeHAYIHbIE TOHATHS (3aKOH, TEOPHSL,
MPUHITAN, THNOTE3a, PaKT, CHCTeMA, [IPOIECC, SKCIIEPUMEHT U APYTOE. ), KOTOPLIS UCIIONb3YIOTCA B €CTECTBEHHO-HAYIHBIX YIeOHbIX IPEAMETax 1
I03BOJIIOT HA OCHOBE 3HAHUM U3 3TUX NIPEAMETOB (POPMUPOBATE NPECTABIIEHHE O IIETOCTHOM HaydHOl KAPTUHE MUPA, ¥ YHUBEPCATbHBIC yIeOHbIC
JeHcTRE (HO3HABATEIBHBIC, KOMMYHUKATUBHBIC, PETYITUBHEIE), KOTOPBIE 00eCIednBaloT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIBHOMY
[JIAHUPOBAHUIO U OCYIIECTRIICHUIO YUEOHON JIeSITeIIbHOCTH.

ITo3naBarenpHbIE YHUBEPCAIbHBIC YUCOHBIE NCHCTBUS
BazoBrie noruueckue IeicTBU:

YMCHUA HCHOJIB30BaTh S@va\:ﬂ JIOTUYECKOT'O MBIIIUICHUA IIPA OCBOCHUU 3HAHUN: PacKpBIBAThL CMBICI XUMUYECKUX TTOHSITUN AWWHNQEMHW nux
XapaKTEPHBIC IIPHU3HAKH, YCTAaHABIINBATH B3aUMOCBA3b C APYTUMH EOEMHSMZSVV HCIIOJIB30BATh IIOHATUS IJId 00bACHEHN OTACJIBHBIX GNNHow n
m.w_._mmﬁmu wE@Eﬁ@HW OCHOBaHUS U KPUTCPHUU IJIA HAENOON@SKNEEN XUMHUYCCKHUX BEIIECTB I XUMUYECKUX Hummﬁ@ﬁ\:wu yCTaHaBJIMBaThL NPUYUHHO-
CJICZICTBEHHBIC CBA3U MCKIY 00beKTaMU M3YYCHUS, CTPOUTH JIOTUYECKUE pACCYKACHUS Q\Hmbv\wgu\:wmzmv ACAYKTHUBHBIC, 11O mmmﬁoz\:\cu ACJIAaTh BBIBOAbI

s

W 3aKJIIYCHU A

YMCHHUEC IPUMCHATDH B IIPOLCCCC TIO3HAHUA ITOHATHA AE@ONZGHEH&O 41 g@ﬂmﬂﬁmhgo‘ﬁmz@vu CHUMBOJIMYECKUC Awmmﬂowwva MOZECIIN, UCITOJIb3YEMEBIC B XIMUU,
E@@O@@mwowzwmﬂv HIXPOKO NIPUMEHACMBIC B XUMUU MOJEIBHBIC ITPEICTABICHUS — XUMUYECKUN 3HAK AOSZWOﬁ wﬁoZOEHmvu XUMHUYECKas @O@Zv\bm u
YpaBHCHUEC XUMHYECKOH peaKkliuyn — IIpu pCIuCHUu %&@@EO-Emewmeoﬁwmvdﬁ 3azaad, ¢ %&mHOZ I3TUX MOJCJIBHBIX EﬁODOHNWﬁOESM BBIABJIATH U
XapaKTepu3oBaTh CYIIECCTBCHHBIC IIPU3HAKH U3YyYacMbIX 00BEKTOB — XUMUYECKUX BCIICCTB U XUMHUYICCKUX ﬁommﬁb\:wﬁ BBIABIIATH O@ESW
3aKOHOMCPHOCTH, IPUYUHHO-CIICACTBCHHEIC CBA3U U IIPOTUBOPEYUS B U3YUACMbIX IIponeccax M sIBJICHUSX.

bazoBrie uccneaoBaTeILCKIE ACHCTBUS

YMCHHC HCIIOJIB30BAaTh ITOCTABJICHHBIC BOIIPOCEI B KAYECTBE HHCTPYMCHTA ITIO3HAHUS, & TAK)KE B KAQUECTBE OCHOBBI JId @O@Zmﬁuowmmsw TUIIOTE3HI 110
[MPOBECPKE NIPABUIJIBHOCTHU BBICKA3bIBACMBIX Ov\vﬁb@mw:,\ﬁ



MPUOGPETEHHAE ONBITA 110 MIAHNPOBAHUIO, OPraHU3ALMH 1 IPOBETEHNIO YICHIYECKUX YKCIIEPHMEHTOB, YMEHHe HaBIIOIaTh 3a XOOM IIPOLIECCa,
CaMOCTOSITE€NBHO MPOrHO3UPOBATE €I'0 Pe3yIIbTar, (OPMYIUPOBATH OOOOIIEHHS 1 BBIBOIBI 110 PE3YIIBTaTaM IIPOBEIEHHOTO OIIBITA, HCCIIE0BAHMS,
COCTaBJISITE OTUET 0 IIPOJICIaHHON padoTe.

Pabora ¢ nudopmanueii:

YMEHUE BBIOPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH MHOOPMAIIHIO PA3INYHbIX BUIOB U (OPM IIPeICTaBIICHMS, [OJIy4aeMyIO U3 Pa3HBIX
MCTOYHUKOB (HayYHO-TIOIYIIIPHAS JINTEPATYPA XUMUIECKOTO CONEPIKAHUS, CIIPABOYHBIE TOCOOHS, pecypesl UuTepHeTa), KPUTHUYECKU OIICHUBATH
IIPOTUBOPEUYHBYIO H HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHNE ITPUMEHATh Pa3IUYHbIC METOIBI M 3alIPOCHI [IPU IOMCKE B 0TOOpe MHPOPMAIMU U COOTBETCTBYIONNX JAHHBIX, HEOOXOIMMBIX IS
BBIIIOJIHCHU yIeOHBIX U NI03HABATCIBHBIX 38/[a4 OLPENENERHOTO TUIIA, IIPUOGPETEHIE OIIBITA B 06IACTH HCIIONB30BAHIS HH(DOPMAIMOHHO-
KOMMYHHWKATHBHBIX TEXHOJIOTUH, OBIIa/ICHIE KYIBTYPOM aKTHBHOI'O UCIIONB30BAHM PA3THMYHBIX [IOMCKOBBIX CUCTEM, CAMOCTOSTEEHO BHIOHPAT
ONTUMATIBHYIO QOPMY TIPEACTABICHIS HHYOPMALKE 1 UILIOCTPUPOBATH PEIIACMBIE 33/[a4l HECIOKHBIMY CXEMAMH, IMArPAMMAMH, IPYTHMA
dbopmamu rpadukd w UX KOMOUHALASIMUT;

YMCHHUC M CII0Ib30BATh U aHAJIM3UPOBATH B IIPOIIECCE v\&o@mow U UCCJIEIOBATEILCKON AeATEILHOCTH SE@O@ZNBSS O BJIMAHWHU IPOMBIIIJICHHOCTH,
CEJIBCKOTO X035MCTBA U TpaHCIIOpTa Ha COCTOSIHUEC OW@%M@#@E@M ﬁ@S@OhmOm CpCanl.

s 3 s s

KoMMyHU KaTHBHEE YHUBEPCAIbHBIC YUCeOHBIE NeHCTBIS:

YMEHUSI 3a/1aBaTh BONPOCE! (B XO/I€ Juasora u (W) JUCKYCCHH) T10 CYIIECTBY 00CyKIaeMOMN TeMbl, (hopMYyIHPOBATE CBOU [P IJIOKE IS
OTHOCHUTEJIBHO BBIIOIIHEHUS IPEITIOKEHHON 3a0a4H;

YMEHUsL TP ECTABIATS Oy YEHHBIE PE3YILTATHI TO3HABATEIBHOM ESITC/ILHOCTH B YCTHBIX I IHCEMEHHBIX TEKCTAX; JIeNaTh IPE3EHTAIIO Pe3YIIbTATOR
BBITIOJTHC HUS XUMHYECKOT0 SKCIIEPUMEHTa (JIAOOPATOPHOTO OIBITA, TaOOPATOPHOH paGOTHI IO MCCIEIOBAHIIO CBOMCTR BEIIECT, Y4eOHOTO TTPOEKTa);

YMEHUs yHUE€OHOT0 COTPYAHMYECTBA CO CBEPCTHHKAMY B COBMECTHOM MO3HABATENBHOM U MCCIIeI0BaTENbCKOM IeATeTbHOCTH [P PEIICHUA
BO3HUKAFOLIMX MPobIeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB H COrIACOBAHUS NO3ULMH (06CYKICHNSI, 0OMEH MHEHUSIMH, «MO3TOBBIE IMTYPMBIY,
KOOP/IMH AL COBMECTHBIX IEHCTBHMA, OIPE/ICIICHNE KPHTEPUEB 110 OIEHKE KAa9eCTBa BBIIOJIHEHHON PaGoTHl U IPyTHe).

PerynsrrBHHE yHUBEpCAIbHBIC YICOHBIC JCHCTBUS.



YMEHHE CaMOCTOATEILHO OIMPENENATH HEIIH IS Te/IbHOCTH, IIAHUPOBATE, OCYIIECTBIIATh, KOHTPOINPOBATE U IIPH HEOOXOIUMOCTH KOPPEKTUPOBATH
CBOIO JIESTENBHOCTD, BEIOMpPaTh Hanbosee 3G PEKTUBHBIE CIIOCOOBI PEIICHUS yUeOHBIX U MO3HABATEILHBIX 3a0aY, CAMOCTOATEILHO COCTABIISAT M
KOPPEKTUPOBATH NPEIIOKECHHBIH alrOPUTM ACHCTBHUMA ITPH BBINOJIHEHUHM 3aJaHUi C y4ETOM IOTyUYCHNS HOBBIX 3HAHMI 00 M3ydaeMbIX 00BEKTAX —
BEIIECTBAX U PEaKIUAX, OLCHUBATH COOTBETCTBUE [TOJIyYCHHOIO PE3y/IbTaTa 3asBIEHHOM IIE/IH, YMEHUE UCIIOIb30BaTh U AHATH3UPOBATH KOHTCKCTHI,
IpeyiaraeMsle B yCIOBUY 3aaHui.

INPEJIMETHBIE PE3VJIBTATHI

B cocTaBe mpenMeTHBIX PE3yNIBTATOB 110 OCBOCHUIO 00s3aTeIbHOIO CONEPIKAHMS, YCTAHOBICHHOTO TaHHOM (eepanbHoit paGodeit mporpaMMoii,
BBIJICJISIFOT: OCBOCHHBIC 00YYAIONIMMUCS HAyYHBIE 3HAHUSA, YMEHHS U CIIOCOODI IeHCTBIH, cremuduyecKre I MPeAMETHO 06macTu « XuMuUsy», BAIbI
JIeATETHEHOCTH 110 IOy YEHNIO HOBOTO 3HAHUS, €r0 HHTEPIPETaluy, IPe0OpasoBaHyIO U IPUMEHEHHIO B PA3INYHBIX YYeOHBIX H HOBBIX CHTYALHSIX.

K xoHiy oOydenus B 8 kiacce HpeAMETHbIC PE3YIbTAThI Ha 6a30B0M YPOBHE TOJKHBI OTPaKarh CYOPMUPOBAHHOCTH Y 06YUAIOIIEXCS YMEHHIA:

PacKPbLIBATh CMBICI OCHOBHBIX XMMUYECKIX IOHATHI: aTOM, MOJIIEKY/Ia, XAMUYIECKHH 5JIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMEChH
(0OAHOPOAHAA ¥ HEONHOPO/IHAS), BAICHTHOCTD, OTHOCHTEIbHAA aTOMHAs U MOJIEKY IAPHAs Macca, KOJIMYECTBO BENIECTBA, MOITh, MOJISPHAS Macca,
MaccoBasl 101 XUMAYECKOT0 57IeMEHTa B COCIUHEHUH, MOJSIPHBIA 00BEM, OKCH, KUCIO0TA, OCHOBAHME, COJIb, DIIEKTPOOTPUIIATEIFHOCTD, CTCIICHb
OKHUCIJICHUST, XUMIYeCKask PEaKIusl, KIACCHpUKALMs PEaKIuii: peakuy COeTMHEHN s, PEaKIUU Pa3oKeHHsl, PEaKIIIH 3aMeICHIs, PeaKiuy 0OMeHa,
9K30- U DHAOTEPMUYCCKUC PEAKIHH, TCIIOBON 3 )eKT peakuuu, syipo aToma, SIEeKTPOHHEI Cloi aToMa, aToMHast OpOUTak, PAIHyC aTOMa,
XHUMMYCCKast CBA3b, HOJAPHAL ¥ HENOJIAPHAs KOBAJICHTHAS CBsI3b, HOHHAS CBA3b, MOH, KATHOH, aHIOH, PACTBOP, MACCOBas 0/ BellecTRa (IIPOIleHTHAS
KOHII€HTpPAal¥s) B paCTBOPE;

HIJIIOCTPHUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUYCCKUX TIOHATHH U IPHUMCHSTD 3TU NOHATHUSA IIPU OIIMCAHUU BEIIECTB U UX E@@N@WEOESWM
HCITOJIB30BATh XUMNYECKYHO CUMBOJIMKY JJId COCTABICHUA @Oﬁgv\b BCIICCTB U v\ﬁmwmomﬁ& XUMHUYCCKUX CONHAEENW

OIIPEACIIATDH BAJICHTHOCTE aTOMOB 3JICMCHTOB B @EEN@EEX COCAMHCHUAX, CTCIICHb OKUCIICHUS DJIEMEHTOB B @SEN@EWHN COCAMHCHUAX, IPUHAIICIKHOCTD
BCIIIECTB K OmﬁwhohmmmOZv\ KJIaccy COCIMHEHU I 110 @O@Zv\hm;\r BUJI XUMHAYECKOU CBSI3U QAOWEH@EHENM u SOEEWMV B HECOPIraHUYCCKUX COCAUHCHUX ;

packpriBaTh eMbich [lepromuaeckoro 3akona /1. V. Menneneesa: 1eMOHCTPEPOBATH IOHUMAHKE MIEPUOTHIECKOH 3aBHCUMOCTH CBOMCTE XUMUYECKUX
5JIEMCHTOB OT HX IONIOXKCHIA B IIeproinyecKoil cucTeMe, 3aKOHOB COXPAHEHHs MACCHI BEIIIECTB, [IOCTOSHCTBA COCTABA, ATOMHO-MOJIEKY/LIPHOTO
YUYEHHUsI, 3aKOHa ABOrajpo;



OTTICHIBATH 1 XaPAKTEPI30BaTh TabIIIHyI0 Gopmy I1eprouuecKoil CHCTeMbl XUMIUECKHX 3JIEMEHTOR: Pas/IniaTh MOHSTHS «TIaBHas MOArpynna (A-
rpyIIa)» | «mobounas noarpymna (b-rpymma)», Majible u GONbIIAE IEPHO/IbL, COOTHOCHTE 0003HAYEHHS, KOTOPbIC NMEIOTCH B TabIuIe
«Ilepuommdeckas cucteMa XUMudecKux anemenTos J1. V. Menneneesay ¢ YUCIOBBIME XaPaKTEPUCTHKAMI CTPOECHUS ATOMOB XMMUIECKIX DJICMECHTOB
(cocTaB U 3apsl Apa, OOLIee YUCTIO HIEKTPOHOB U PACTIPEIEIECHUE UX 110 STIEKTPOHHBIM CIOSIM);

KJ1acCH(OUIEPOBATH XUMUIECKHE 3JICMEHTBI, HEOPTAHMYECKUE BEMIECTBA, XUMUYECKNE PEaKuH (110 YUCTY U COCTABY y4aCTBYIOMIMX B PEAKIIIH
BELIECTB, 10 TEIIOBOMY 3P PEKTY);

XapaKTepu30BaTh (ONUCHIBATE) OOLIME XUMHYECKHE CBOMCTBA BEMIECTB PA3IMIHBIX KIACCOB, IOATBEPXKIAL OIUCAHHE TPUMEPAMU MOJIEKY IAPHBIX
ypaBHEHWI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIIH;

IIPOTrHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBUCUMOCTHU OT UX Ka4eCTBCHHOTO COCTaBa, BO3MOXXHOCTHU IMPOTEKAHUA XUMUICCKUX Hﬂuow@mEOESm B
Pa3IMYHBIX YCIIOBUAX,

BBIYUCIISAATH OTHOCUTCIBHYTO ZOh@ﬂ%hMUE%m@ H MOJIAPHYIO MacChl WOEOWHNJ MAacCOBYIO JOJIIO XMMHUYICCKOTO BJIEMCHTA I10 @O@Zv@.ﬁw COCAMHCHUS,
MacCOBYIO J0JIIO BEUIECTBA B paCTBOPC, IPpOBOIUTH HUWOSWHWH 10 YPABHCHUIO XUMUYECKON pCaKkuunu,

[IPEMEHATH OCHOBHBIE OTICPALIMH MBICTHTE/IBHOM TEATENbHOCTH — aHAJIM3 U CHHTE3, CPaBHEHHE, 0000IICHHE, CHCTeMATH3AIHIO, KJTaccu(puKaIuto,
BBIIBJICHIIE IPUIUHHO-CIIEICTBEHEBIX CBA3€H — UL M3yUeHNs CBOMCTB, BEIECTB U XMMUIECKUX PEaKIni, eCTeCTBCHHO-HAYYHBIE METO/IbI MO3HAHNS —
Ha6JTFOICHHE, M3MEPEHHE, MOIETUMPOBAHIE, IKCIEPIMEHT (PEAbHbIA ¥ MBICIIEHHBIN);

ClIeTOBATh IPaBUIaM I10b30BaHMs XUMIIECKON MOCY 10 1 1a00paTOpHLIM 000pyA0OBAHHEM, & TAKKE IIPABATIAM oOpaleHus ¢ BeleCcTBaMU B
COOTBETCTBUU C MHCTPYKIIMSMH T10 BBITIOTHEHUIO TaO0PATOPHBIX XMMHUYECKHUX ONBITOB 110 MOIYYEHUIO 1 COOMPAHUIO razo00pa3HbIX BEIECTB
(BOZIOPO/IA M KHCIIOPO/IA), IPUTOTOBIEHUIO PACTBOPOB € OIPEICIIEHHOM MacCOBOK JIOJICH PacTBOPEHHOTO BEIECTBA, IUIAHUPOBATE U IIPOBOIUTD
XUMUHUECKHE SKCIIEPUMEHTBI 110 PACIIO3HABAHNIO PACTBOPOB IETOYEH 1 KUCIIOT ¢ MOMOIIBIO HHIMKATOPOB (JIaKMyC, denondranenH, METUIOPAHXK U
JIPYTHE).

K KOHILY O@%@@EEM B 9 xyacce IIPEAMCTHBIC PE3YJIbTAThI HA 0a3z0BOM YPOBHEC JOJIKHBI OTPaKaThb O@O@ZE@memEOOHv y O@%&&SENXOM %Zwmﬁm“

pacKpBIBaTh CMBICII OCHOBHBIX XUMHWYECKUX IMOHITHH : XUMUYECKUNA 3JICMECHT, aTOM, MOJIEKYJIa, UOH, KaTHOH, aHUOH, IIPOCTOEC BEMIECTBO, CJIIOJKHOC
BEIECTBO, BAJICHTHOCTD, DJICKTPOOTPHULATCIBHOCTE, CTEIICHL OKUCIICHIS, XUMHUYICCKaA PCAKINA, XUMAYCCKasd CBA3b, TEILIOBOM m%%mwﬂ peaKnmuu, MOJIb,
ZOHME,UH‘E&HM O@&mzu pacTBOp, SJICKTPOJIUTHI, HEBJICKTPOIUTHL, DJICKTPOIUTHICCKAA JUCCONUANs, peaKIU HOHHOTO O@Z—@Emf Karajmi3aTop, XUMHUYCCKOC



PaBHOBECHC, O@ﬁumﬂm\;ﬁ&@ u EQO@HUNS,)SZEO peakuny, OKUCIUTEIBHO-BOCCTAHOBUTEIILHEIC PEAKIINU, OKUCIINTENb, BOCCTAHOBUTCIIb, OKHUCJICHUC U
BOCCTAaHOBJICHUC, aJUUIOTPOIINS, mSS@OH@@EOOHauv XUMU4YCCKada CBA3b QAOWNCHOE‘HENMU HMOHHAas, ZOHNEhE&@O%WMY KpuCTaIUTNYICCKaA @@Emﬂﬂmv KOppOo3us
MeTaJIJIOB, CIIJIaBEL, CKOPOCTH XUMHIECKOU peakaouu, NpeacIbHO JonycrumMas KOHLCHTpaluAa S_MHHA BEUICCTBA,

HJUTFO CTPHPOBATH B3aNMOCBI3b OCHOBHBIX XUMHUYECCKUX HOHATHH U IPUMEHITE 3TUA MOHATHUA IIPU OIIMCAHNN BEHIICCTB U UX ﬁﬂumm@mﬁbwmﬂmw
HCIIOJIB30BATH XUMUUCCKYIO CUMBOJIUKY AJIA COCTaBJICHU A %O@Zv@u BCIICCTB U %@mwmomﬁm XUMHUYCCKUX @mmﬁﬂﬁmw

OIIpeaCiTh BAJICHTHOCTD H CTelleHDb OKUCJICHII XUMUYECKUX 3JIEMEHTOB B COCAMHECHUAX Pa3InIHOTO COCTaBa, IPUHALICKHOCTE BEIICCTB K
OEUON@EmﬁEOg% KJjaccy Oowbﬂmmmﬁm 110 @O@?JJHWZ“ BU XAMHUYECKOMN CBSI3U Aﬂowmﬁomﬂmmﬁu HOHHAaid, ZOHEEHS@@OHNMV B HCOpraHn4IECKHUX
COEIMHEHUIX, 3apsd HOoHa I10 XUMHIIECKOU %O@?&xﬁou XapaxkTep CpeAbl B BOAHBIX pacTBOpax HEOPrannvIeCKux OO@ESE@ESMU THIL N@SOH%EEQ@ONOW
UQEWQHAE KOHKPETHOI'O BEIIICCTBA,

pacKpbIBaTh CMBICT I[Teproauyeckoro 3akona /. M. MeHeneeBa 1 IEMOHCTPUPOBATE €70 IIOHAMaHKe: ONUCHIBATEL U XapaKTCPU30BaTh TaOTUYIHYIO
dbopmy Iepuoanueckoil CHCTEMBI XUMUIECKUX SJICMEHTOB: Pa3/IniaTh IOHSTHS «IJIaBHAasA MOArpyIIa $-J&5ﬂ&v 1 «100OYHAas mopw@%nnmhm-
rpyIiiia)», Majble 1 OOJIBILIHE IIEPUOLI, COOTHOCUTH 0003HAYEH s, KOTOPhIE UMEIOTCS B IIEPUOIMYECKOI TabUIe, ¢ YMCIOBBIMU XapaKTCPUCTUKAMU
CTPOCHHUA ATOMOB XUMAYECKUX JJIEMCHTOB (cocTaB u 3apsa sapa, 0011Iee YMCIIO NEKTPOHOB U paACHPEACIICHNE UX 10 DJIEKTPOHHBIM CI0SIM), OOBSICHATD
061 e 3aKOHOMEPHOCTY B U3MEHEHUHU CBOWCTB DJIEMEHTOB M X COeIMHEHUH B Ipezeax MajlblX IIEPUOI0B U IIaBHBIX ITOATPYIIIL € Y4ETOM CTPOCHUA
HUX aTOMOB,; * ¢ ‘ *

HC.HWOOE@NHE\EUO_me;w XAMHUUECKNE DJIIEMEHTHI, HECOPTaHMYIE€CKUE BCIICCTBRA, XUMHUYCCKHUEC PCaKIn Ado YUCJIY U COCTABY Y4aCTBYIOIINX B PCAKIINNA
BEIIIECTB, IO TEIIJIOBOMY u@@o%ﬁ%u 110 U3MEHEHUIO CTENCHEH OKUCIICHUS XUMUYECKIX wthONHowvm

XapakKTepu30BaTh AOEEOWHWNHWV obuIre u OH@ES@S@@ONEO XUMHIECKIE CBOMCTBA POCTBIX U CIIOXKHBIX BEIECTB, ITOATBCPIKIAAA OIIMCaHMEC IIpuMepaMun
MOJICKYJAPHBIX 1 MOHHBIX %@mwmmmsm COOTBETCTBYIOIUX XUMHNYICCKUX ﬁ@mﬁﬁ.ﬁ\ﬂ,\\ﬁ

COCTaBJIATh YPaBHCHUS w.ﬁONH@OhSHEJ@OHAOHM aucconuanmm KucCJior, EOhO&Om u OOﬁOHMu IIOJIHBIC U OOHA@EEWEEEO YpaBHCHUA ﬁ@mﬁﬁﬁ\:,\w HMOHHOTO O@gwmmf
YpaBHCHUI Ummxﬂﬂmu IIOATBECPXKAAOIIHNX CyLIECTBOBaHNC reHEeTUYECKON CBS3Y MCXKOY BCIISCTBAMU Pa3JIMYIHBIX KJIACCOB;

pacKpbBIBaTh CYIIHOCTDH OKUCIIUTEIBHO-BOCCTAHOBUTCIIBHBIX @@NNENW IOCPEeACTBOM COCTaBJICHUA DJIEKTPOHHOTO fajaHca 3THX @@WHQ.G\EMW

HPOTHO3UPOBATH CBOMCTBA BENIECTB B 3aBUCUMOCTHU OT UX CTPOCHUA, BOZMOXKHOCTHA IPOTCKaHWA XUMUICCKUX EﬁowﬁmemSW B pa3IUYHBIX YCJIIOBUAX,



BBIUUCISITH 0THOCUTEIBHYIO MOJIEKYISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO [I0JIF0 XMMUYECKOT0 3JIEMEHTA 110 (hOpMyJIe COENUHEHNS,
MAaCCOBYIO JIOIIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI IO YPABHEHMIO XUMUYECKON peaKilnu;

CcOOMOIaTh IPaBUIIa [T0IB30BAHUS XMMUYIECKOH TOCy 101 1 1ab0paTopHbIM 000PYI0BaHUEM, a TakKe MPaBUIIa OOPaIIEeHus ¢ BEMIECTBAMHU B
COOTBETCTBHEU C MHCTPYKIIMSAMHU 110 BBIMOJHEHUIO TAOOPATOPHBIX XUMUYECKHUX OIIBITOB II0 IIOJIYYEHHIO U COOMPAHHIO Ta3000pa3HbIX BELIECTB
(aMMuaKa ¥ yriIeKucyIoro rasa);

POBOAUTH PEAKINH, IIOATBEPIKAAONINC Ka4eCTBEHHBIN COCTaB Pa3IMIHBIX BEUICCTB: PACIIO3HABATH OIIBITHBIM E%Hmz XJopuna-, @@OZH\CHJ HnoanuIa-,
KN@@OENH..., @OO@NHJ CHJIMKAaT-, O%Hﬁu@mﬁ)uu THAPOKCHUI-NOHBI, KATUOHBI aMMOHU 1 MOHBL U3YUCHHBIX METAJUIOB, IIPUCYTCTBYIOINMUEC B BOHBIX
pacTBOpax HEOPraHMICCKUX BCHICCTB,

[IPUMEHATH 0CHOBHbIE OIICPaLlU MBICITUTEIBHON AeATENLHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE, 0000MEHNE, CHCTEMATH3AIIUIO, BBISIBICHHE IIPUYHHHO-
CJIEICTBeHHBIX CBSA3EH — JIUIs M3yUeHHs CBOMCTR BEIIECTB M XMMHUCCKIX PEAKINH, €CTeCTBEHHO-HAYYHBIE METOBI TO3HAHNUS — HAOJIIOIEHHE,
M3MEpPEHNE, MOJCITUPOBAHIE, SKCIIEPUMEHT (PEabHBIA U MBICTIEHHBIN).
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Paszpnen 1. llepon

A9aAJTbHbIC XHMHYECCKUE MOHATHS

XuMASL —
BajKHas
obnacTs
€CTEeCTBO3
HaHUA U
MpaKTuyec
KOH
JIEATENHHO
CTH
YeJI0BEKa

dusugeckue cBOHCTBAa 00pas3oB

Ipenmer xumun. Pons xumun B
JKH3HHU YeJIOBEKa. XUMUSI B CUCTEME
HayK. |

Tena u BemecTra. Ouzmyaeckue
CBOMCTBA

BEIIECTB. AIrPETaTHOE COCTOSHUE
BeecTs. [lorsaTue o Mmerogax
IIO3HAHUA B XUMUM. YHCThIe
BEINECTBA U CMECH.

CriocoObI paziesieHus: cMecei.
XVMHUYECKUH SKCIEPUMEHT:
HemoncTpaiuu:

3HAKOMCTBO ¢ XUMHUYECKOH TOCY/I0,
¢ IIpaBUIaMu pabOTHL B 1a00OPaTOPUH
u

IpueMamMu oOpaIleHus ¢
71a00paTOPHBIM 00OPYAOBAHUEM.

PacxpeIBaTh CMBICT H3ydaeMbIX
TIOHATHN.

PackpriBaTh ponb XUMUHU B TIPUPOIE

U KU3HU YEJIOBEKA, €€ CBSI3b C
JPYTUMHI ﬁ
HayKaMH.

Pazmugars yucThie BelecTBa U

cMecH; |
OIHOPOJHBIE U HEOTHOPOIHBIE
cmecu. Pasnuyars pusmdeckue u
XUMHAYECKHE

SIBJICHUSL.

CreroBaTh alnropuTMam

HUCIIONIBE30BAHUS
SKCTIEPUMEHTABEHBIX METOJOB —
HaOJIOEHUS U SKCIIEPUMEHTA. i
Habmonarts 1 onuchIBaTh 00BEKTE

IIPU IPOBEACHUN AEMOHCTpAHH U

bubnuorexa
[TOK
https://m.edsoo.r
u/7141837¢




HEOPraHMYECKHUX BEIEeCTB —
METaJLIOB

U HEMETaJLIIOB.

Crroco0OsI pazsieneHus cMeceit
(bunpTpoBaHUE, BEIIAPUBAHUE,
JUCTHIISIUS, XpoMaTorpadus).
Jlabopatopusle onbITEL: M3ydyeHue u
OIFCaHue (PU3MHUECKUX CBOMCTB
00pa30B HEOPIraHUYECKUX BEIIECTB.
Wzydenne criocob0B pasieneHus
cMeceit (¢ IOMOIIBIO MarHuTa).
[IpaxTuueckue paboOTHI:

Ne 1. IIpaBuna paboTs! B
71a00paTOPHH U IPUEMBI OOpaIleHUS
C 1ab0PaTOPHBIM 00OPYIOBAHHUEM.
Ne 2. Paznenenue cmeceit (Ha
IIpUMepe OYUCTKH II0BAPEHHON
COJIH)

71a00PaTOPHBIX OTBITOB II0
U3YYCHUIO

bu3nIecKIX CBOMCTR BEIECTR,
crocoboB

paz/ieNIeHUs] CMECEH BEIIEeCTB.
IIpoBoauTh XUMUYECKHA
OKCIIEPUMEHT IIPH Pa3IeTICHUN
cMecel (Ha MpUMepe O9UCTKA
[IOBAPEHHOM COJIN) B XOJI€
IPaKTUHecKoi paboTer Ne 2.
CrnenoBath IpaBUiIaM IOJb30BaHS
XUMHAYECKON MOCYIION B
JabopaTopHEIM 000PYIOBAHHEM, &
Tak>ke MpaBuiiaM 00paIeHus C
XUMHYECKAMHU BENIECTBAMU B
COOTBETCTBUHU C HHCTPYKIHAEH

[IPY BBITOJHEHUU MPAKTUYECKON
paboter Ne 1.

BricTpamBaTh pa3BEPHYTHIC
IIICEMEHHBIE U YCTHBIE OTBETHI €
OnIOpon

Ha MH(GOPMAIIUIO U3 yUeOHUKA U
CIIPaBOYHBIX MATEPUAIOB, TPaMOTHO
UCII0JIb30BATh M3y YCHHBIHA
HOHSATHHHBIN

anmnapar Kypca XUMHUHR

12

Bemecrna
"
XUMHYECK

ue

15 -

ATOMEBI I MOJIEKYJIBI. XUMHUYECKHE
aeMeHThl. CHMBOJIBI XUMHYECKIX
JJIEMCHTOB. :ﬁOOHwHO U CJIOXXKHBIC

BelecTBa. ATOMHO-MOJIEKYJISIPHOE

!
|
{

Onpenenars NpU3HAKH XUMUYECKUIX
peaxuii, yCIOBUSI UX TPOTSKAHMSL.
OOBSICHATD CYIITHOCTH PU3HUSCKHUX H
XHMHMUYECKHX SBJIEHUN C TOUKH

bubnuorexa
1HOK
https://m.edsoo.r
u/7f41837¢




peaxuum

i

YUCHHUE.

Xumudgeckasi GopMya.
BaneHTHOCTE ATOMOB XUMHUYCCKHX
DJIEMEHTOB.

3aK0H IIOCTOSHCTBA COCTaBa
BeurecTs. OTHOCHUTENBHAS aTOMHAs
Macca.

OTHOCHUTEIbLHAS MOJIEKYIIpHAsT
Macca. MaccoBast JOII XUMUIECKOT0
SJIEMEHTA B COEMHEHIH.
KoaunuecTso BemecTsa. Mob.
Monsgpras macca. BzauMocBsI3b
KOJIHMYECTBA, MACCHL U YHCIIa
CTPYKTYPHBIX €TUHUI] BEIIECTBA.
Pacuérer mo popmynam XHMUYECKHUX
COCIUHECHUM. _
Ou3uyeckye U XUMHYUECKHE |
SIBJICHHS. XUMHUYeCKast PeaKuust u e
TIPU3HAKK. 3aKOH COXPAHEHUI Macchl
BEIIECTB.

XUMUYECKHE YPABHEHUS.
Kiraccubukarmus xumMmuueckux
peakiuit (CoeUHEHNS, PA3II0KEHNUS,
3aMeIeHus, 0OMeHa).

XAMUIECKAH SKCIIEPUMEHT:
JlemoHCTpanuu:

du3nyecKkue CBOcTBa 00Pa3OB
HEOPraHWYECKIX BEIIECTB — W
METaJJIOB ¥ HEMETAJIIOB.

OO6pa31hl BEMIECTB KOJMYECTBOM |

3pEHNS ATOMHO-MOJIEKYIISIPHOTO
VUICHUS.

Knaccubunupopath XUMHAIECKUE
peakiuu (1o YUCILY ¥ COCTaBy
pearupyonmx 1 00pa3yomuxcs
BEIIECTB).

CocraBnath Gopmyiibl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH 1
OTIPEIENATH BAJIEHTHOCTH I10
(bopMmyam BemecTB.

Paccranists k03 QHIMEHTH

B YPABHEHUSIX XUMUUIECKUX PEAKITHH.
Habmonath ¥ OMUChIBATh O0BEKTHI
IIPH IPOBEJICHAN JEMOHCTpALUi I
71a60PaTOPHBIX OIIBITOB.

[IpoBOAUTE BEIUUCIICHUS 110
bopMyTaM XUMHUYIECKUX COeTUHEHMH
W YPaBHCHISIM XHMHICCKUX
peaxui.

[IpuMeHsITh €CTECTBEHHO- HayYHBIE
METO/IbI MO3HAHMS (B TOM UHCIIE
HaOIoIeHue, MOIETUPOBAHHE,
SKCIIEPUMEHT ¥ OCHOBHBIE OIl€Palliu
MBICTTUTEILHON IESITEIBHOCTH
(cpaBHEHME, KITaccHPUKAIINS)
BricTpanBate pa3BEPHYTHIE
[IMCbMEHHBIE U YCTHBIE OTBETHI C
OIIOPOH

Ha uHbOpMAaITHIO U3 yIeOHUKA U
CIIPAaBOYHBIX MATEpPHASIOB, TPAMOTHO




MOJ1b. DU3MYeCKHUE SIBICHUS
(nmaBneHue BOCKa, TassHUE JIBJIA,
pacTupaHue caxapa

B CTYIKE, KUTICHUE ¥ KOHJCHCAIHI
BOJIbI).

Xumuueckye SBiIeHus (TopeHue
CBEYH, MPOKAIUBAHIE METHON
IPOBOJIOKH, B3aUMOJICHCTBUE COIBI
WM MeJTa .
C COJITHOM KUCIIOTOH).

Habmonenme npu3Hakon
IIPOTEKAHUS XUMHUUECKUX PEaKI[uif
(paznoxenwue caxapa,
B3aUMOJICHCTBUE CEPHOM

KHCIIOTBI C XJIOPHJIOM Oapus,
IOJIy4EHUE U PA3NIOKEHUE
ruapokcuna meau (II) mpu
HarpeBaHHH, B3aNMOICHCTBIE
Kesesa ¢ pactBopoM conu menu (II).
OIIBITHL, MITFOCTPUPYIOLIHE 38KOH
COXPaHEHHS MaCChL

JlabopaTopHBIE OMBITHI:

Cozmanve Mo ieneil MOJIEKYII
(IapocTep KHEBHIX).

Onucanve GU3NIECKUX CBOMCTB
00pasIOB HEOPTAHUYECKUX BEIIECTB
— METAJJIOB ¥ HEMETAJUIOB.
Habmonerne puzugeckux
(aBnIeHME BOCKA, TAsHUE JIbIA) U
XHUMHYECKUX (TOPCHUE CBEYH,

HCIOJIB30BATh U3yUECHHBII
IIOHATUHHBIN anapar Kypca XUMUU




|

IPOKaJIMBAHHE MEHOH IIPOBOIOKH) ;
ABJIEHUU.

Habmonenue u onucanne npu3HaKkos
MPOTEKAHUSA XUMUIECKUX PeaKIui
Pa3HBIX THIIOB.

Beraucnenwus:

OTHOCHUTEIHHOM MOJIEKYISPHOM
MacChl BEIIECTB, MOJSIPHOH MacChl,
MacChbl BEIIECTB, MaCChI
KOJIMYECTBA BEUIECTBA; MACCOBOU
JIOIA XUMHUYECKOTO 3JIeMeHTa

110 GOPMYIIE COCTHHEHUS; 10
YPaBHECHHUAM XUMUYECKUX PCaKIIAMA:
KOJIMYECTBA, MACcChl BEIIECTRA

10 U3BECTHOMY KOJIMYECTBY, MACCE

PCarcHTOB MK IPOAYKTOB peakmuu

| Hroro no f 20 1
 pasneny ﬁ
m mehg 2 wwvzmom,E:m IpEJCTABAUTE/IN HEOPIAHUCCKHX BENIECTB
, , W ﬁ | Boznyx — cmeck razos. Cocran Hcmons30BaTh XUMHUYECKYIO
W , Bo3yxa. Kucinopon — snemeHT u CHMBOJIMKY JUTSI COCTARIIEHUS
f Bosayx 7 | | IIPOCTOE BelecTBo. Haxoxnenune | @owzuﬁ BEUIECTB, MOJEKYISIPHBIX
| Kucnopon | Kmciopozaa | YPaBHEHHH XHMHYECKUX PEAKIHH C BubnuoTexa
51 I e 6 M B IIPUPOJIE, PUIIECKUE U Y4YacTHEM KHUCIOPO/Ia. ITOK
) @o N | XHMHYECKHUE CBOMCTBA (peaKuu XapakTepru3oBaTh (ONHCHIBATE ) https://m.edsoo.r
© - ropenns). Oxcuzsl. IlpuMenenue COCTaB BO31yXa, QU3NUYECKUE U u/7f41837¢c
S kuciopoaa. CrrocoOw! MonydeHus XUMUYECKUE CBOMCTBA KHCIOPO/a,

KHCJIOpoAa B 1a00paTopuu u

poMbIIIeHHOCTH. Kpyrosopor

CIIOCOOBI €0 MOIYYEHHUS,
IPUMEHEHUE U 3HaYEHUE B ITPUPO/IE




KHcsopoaa B npupoae. O30 —
AJIOTPOIIHAST MO (PUKATIHS
kuciopona. Temmoroit apdexr
XUMHYECKOH peaKIum,
TEPMOXUMHUYECKUE YPABHEHUS, 3K30-
U DHJIOTEPMUYECKHAE PEaKIHH.
TomnuBo: yrois u MeTaH.
3arps3HeHue BO3/1yXa, YCHUJICHIE
NapHUKOBOTO 3 deKTa, pa3pymeHe
030HOBOTO CJIOS.

XUMUYECKAH SKCIIePUMEHT:
JemoncTpamuu:

KagecTtBenHOE OmpeencHIe

COJIep KaHusl KUCIIOPOa B BO3IyXE
Iomydenue, cobupanue,
PacIIO3HaBaHUE U H3YUYEHUE CBOUCTB
kuciopona. Habmonenne
B3aUMOJICUCTBHS BEIIECTB C
KHCTIOPOJIOM M YCIOBHS
BO3HUMKHOBEHHMSI ¥ IPEKPAIICHNUS
ropenus (moxapa).

JIabopaTOPHEIA OTIBIT:
Osnakomnenue ¢ obpaziamMu
OKCHJIOB U OIHCAHUE UX CBOUCTB.
IIpakTiaeckas padota:

Ne 3. Ilonyyenue u coOupanue
KHCIIOPO/a, U3YUYCHHE ero CBONCTB.
Brraucnenus:

MOJIEKYJISIPHON MacChl KUCIOPOAA U
030Ha Ha OCHOBAaHHHM aTOMHOU MaccChl

" JXXU3HHU YEJIOBEKA.

CpaBHIBATE PeaKIiy FOPEHUS U
MEIJICHHOTO OKHCIICHUS.
OOBACHATDH CYIIHOCTE
DKOJIOTHYECKUX TIpo0IeM, !
CBSA3aHHBIX C 3arpsA3HEHUEM BO3JyXa. W
CrnenosaTh IpaBuiaM 0€30acHOR
padoTHI B Ta0opaTopuu mpu
HCIIOJIB30BAHUM XUMHUYECKON
IIOCYBl M O0OPYIOBaHUS, & TAKKE
IIpaBUJIaM OOPAIEHHS C TOPIOUUMHE

BEIECTBAMH.
IInaErpoBaTh ¥ OCYIIECTBIATE HA
[IPaKTUKE XUMUIECKUE
SKCIIEPUMEHTE], TPOBOIUTH
HaOJIIOICHUS, AeaTh BLIBOIBI IO
pe3ynbTaTaM 3KCIEpUMEHTA

IIPY IPOBEICHUH J1a00PATOPHBIX
OIIBITOB M IIPAKTUYECKOH pabOTHI.
BraucniaTe KOMuyecTBo BEIIECTBa,
00BEM raza 1o dhopmynam.
YyacTBOBaTE B COBMECTHOM padboTe B
rpymnre.

BricTpanBath pazBépHyTHIE
[ICHMEHHBIE B YCTHHIC OTBETHI C
OIIOpOH

Ha HHOOPMAITHIO U3 YYeOHUKa U
CIIPaBOYHBIX MaTePUaIOB, IPaMOTHO

HCIIOJIB30BaTh M3YYCHHBIN
NOHATUHHBIA alapat Kypca XUMUH




XUMHYECKOIO 3JIEMEHTA;

KOJIMYECTBA, MacChl BENIECTBA
110 YPaBHEHUAM XUMHUYCCKUX |
peaxiui

22

Bonopon.
Tlonsarue o
KHCIIOTaX
¥ COTSIX

Bonmopon — anemenT u pocroe
BerecTBo. Haxoxaenne Bomopoaa
B IIpupoe, husuyeckue u
XMMHUYECKHE CBOUCTBA, IPUMEHEHHE,
crnoco0rI momyuenus. Kucnorsr u
COJIH.

MonstpHbIi 00BEM 1a30B. PacyéTe
10 XUMHUYECKUM YPABHEHUSIM.
XUMHIYECKUH SKCHEPUMEHT:
Jemonctparmu:

Ionyuenwne, cobupanue u

pacrio3HaBaHUe BOIOPOJA.
BzanmopeticTBue Bosopoaa ¢ |
oxcuznom meau (11).
JlabopaTopHbIil OIEIT: _
Bzaumone#icTBre KHCIOT ¢
MeTaJlJIaMu.
IpaxTraeckas pabora:
Ne 4. Tomydenwe u cobupanue
BOIOPOJIa, M3YYEHHE €r0 CBOMCTB.
Breraucnenus:
00B&Ma, KOTMYECTBA BEIeCTBA ra3a
10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WM 00BEMY;
00BEMOB I'a30B 110 YPABHEHUIO
peaxkuuy Ha OCHOBE 3aKOHa

PackpeIBaTh CMBICT U3yYaeMBbIX
IOHATUHI ¥ IPUMEHSTH 5TH HOHATUSL
IpH OIIMCAHNUY CBOWCTB BEHIECTB M
HX IPEBPALICHUH.

XapakTepu30BaTh (OMUCHIBATE)
pr3nYecKre u XUMUIECKHE CBOWCTRA
BOJIOPOJIA, CITOCOOBI €T0 TOTYYEHNUS,
IIPUMEHEHUE.

CobupaTs mpudOp I TONyUeH s
BOJOPO/JIa.

Mcnone30BaTh XUMAYECKYIO
CHUMBOJIMKY [UISL COCTaBIICHHS
(GOopMyIT BEIECTB, MOJIEKYISIPHBIX
YPaBHEHUN XUMHUYECKHX PEaKIUi ¢
YYacTUEM BOJIOPOJIA.

Beramessate MonspHyio Maccy
BEIIECTB; KOJINYECTBO BEUIECTBA,
00BEM rasza, MacCy BEILECTBA;
IIpoBOAHUTE PacyEThI 10 ypaBHEHUSIM
XMMHYECKHMX PEaKIil: KOTHIecTRa,
00BEMa, MacChl BELIECTBA 110
H3BECTHOMY KOJIIMYECTBRY, 00BEMY,
Macce peareHTOB M IIPOIyKTOB
peaKIuu.

CrenoBars mpaBuiiaMm 6e300acHoR
paboTE! B 1abopaTopuu pu

bubmmoreka
LHOK
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u/7f41837¢




00BEMHBIX OTHOIIIEHUH ra30B

VCTIONB30BAHUM XUMUYECKON
TIOCY/IBI 1 000PYIOBAHUS, a TaKKe

npasuiaM oOpareHus ¢ TOPIOYUMHU
BEIECTBAMH B OBITY.

[TraEMpoBaTh ¥ OCYILECTBIATE Ha
IPAKTHKE XUMUYECKUE
SKCIIEPUMEHTH],

IIPOBOJHUTDH HAOJIIONEHUA, AEIaTh
BBIBOJIBI TIO PE3YJIbTAaTaM
OKCIIEPUMEHTA.

VyacTBOBaTH B COBMECTHOU PaboTe
B IpyIIIIe

2.3

Bona.
PactBOpEI.
Tlossitne
o6
OCHOBaHUS
X

du3ngeckue cBoiicTsa BoALL. Boaa
KaK pPaACTBOPHUTENb. XUMHUYECKHE
CBOMCTBA BOJIBL

Ocuosanus. PactBopsl. Poib
pacTBOPOB B IIPUPOJIC U B KUZHH
genoseka. KpyroropoT Boasl

B IIPUPO/JIE. 3arps3HEHHE HPUPOTHBIX
BojI. OxpaHa ¥ OYUCTKA IPUPOTHBIX
Box. Hacenuenssie u
HEHACHIIIEHHBIE PACTBOPBIL
PacTBOpHMOCTS BEIECTB

B BOJe. MaccoBas J0Isl BEIIECTBA B
pacTBope.

XIMUYECKUHM 3KCIIEPUMEHT:
JlemoncTpanuu:

PacTBOpEHUE BEIIECTB € PA3IUIHON
PacTBOPUMOCTBIO.

BzauMoieicTBHE BOIBI C METAJIAMHU

@DO%@Ewmﬂw CMBICII U3y49acMbIX
HOHATHH U IIPUMEHATE 3TH INOHATIA
IIpy ONIMCAHNH CBOMCTB BEIIECCTB U

UX IIPEeBpaIEHHH.

XapakTepr30BaTh PU3NUECKUE H
XUMHYCCKHE CBOXCTBA BOMBL, €€ POJIb |
KaK pacTBOPUTEINS B IPUPOJHBIX
npoiteccax. COCTaBIATh ypaBHEHMUS
XUMHYECKUX PEaKIUi ¢ ygacTueM
BOJIBL.

OOBSICHATH CYIITHOCTE
DKOJIOTHYCCKUX ITPoOIeM,
CBSI3aHHBIX C 3aTrPsI3HEHUEM
IPUPOTHBIX BOJ, CIIOCOOBI OYMCTKH
BOJIBI OT IIPUMECER, MEPEI 110 OXpaHe
BOX

OT 3arpsi3HEHUA.

:bmmﬁﬁommﬂv U OCYINCCTBIIATH Ha

bubnmoreka
LHOK
https://m.edso00.1
u/7f41837¢




(HaTpueM U KaJlbIFeM).
VccnenoBanue pacTBOPOB KUCIOT U
LIEeNIOYeH ¢ MOMOIIBIO HHIUKATOPOB.
JIabGopaTopHbIE ONBITHI
Hccenenoanme ocobennocreit
PaCTBOPEHHS BEIIECTB C PA3THIHOMN
PacTBOPUMOCTEIO.

IIpuroToBiieHwe pacTBOPOB

C OIIPEJIETIEHHOW MaccOBOM Hoeil
PacTBOPEHHOIO BEITIECTRA.
IIpaxTuyeckas pabora

Ne 5. IIpuroroBiieHre pacTBOpOB

C OIIpeJIeIEHHON MAacCOBOM JoneH
PacTBOPEHHOTO BEIIECTRA.
Breraucnenus:

C HCIIOJIE30BaHUEM TIOHSITHS
«MaccoBas H0Jig BEIIecTBa B
pacTBope»

IIPAKTUKE XUMHYECKUE
SKCIIEPUMEHTHI, IPOBOLAHUTE
HaOMIOACHUS, IeNaTh BEBOIKI 110
pe3yibTaTtam

OKCIIEPHMEHTA ITPY TIPOBEACHUH
7a00PATOPHEIX OIBITOB U
IPaKTHYECKOH pabOTHL.
CrnenoBats npasmmam 6e30macHon
paboTr! B 1ab0paToOpuu IIpH
HCII0IB30BAHUY XUMUYECKOM
IIOCYZIBI B 060pyIOBAHUSL.
IIpOBOUTE BEIYUCIIEHHUS C
IIPUMEHEHUEM TTOHATHSI «MaccoBast
JIOJISL BEIIeCTBa

B PacTBOpEY.

BricTpauBaTh pa3zBEépHYyTHIE
IIICBMEHHBIE M YCTHBIC OTBETHI C
Onopou

Ha HHQOPMAITHIO U3 yIeOHUKa |
CIPaBOYHBIX MaTEPUATIOB, IPAMOTHO
HCHOJIb30BAThH U3y YEeHHBIH

NOHSATUHHBIA anmapar Kypca XUuMAd

2.4

OcHoBHBIE
KJIacehl
HEOpraHuy
CCKHX
COeIMHEHN
#

|

11

Knaccudurxkanus Heopranngeckux
coenuHeHuH. OKCHIBI.
Knaccndukamus okcumos:
coJieobpasyronire (OCHOBHBIE,
KHCJIOTHBIE, aM(DOTEPHBIC) U
Heconeobpasyromye. Homerknarypa
OKcu10B. Dusuyeckue U
XUMHUYECKHUE CBOUCTBA OKCHIOB.

Knaccugumuposats n3ydyaemuie
BENIECTBA 110 COCTABY ¥ CBOMCTBAM.
CoctaBisaTs HOpPMYITEI OKCH/IOB,
KHCJIOT, OCHOBAHMH, CONEeH 1
Ha3bIBaTh MX

10 MEKIYHAPOIHON HOMEHKIIATYPE.
IIporuo3upoBaTb CBOHCTBA BEIECTB
Ha OCHOBE OOIMHX XUMHYECKUX

butnmuoTexa
1HOK
https://m.edsoo.r
u/7f41837¢




Ioryuerue okcunos. OCHOBAHHSL.
Knaccudukarys 0cHOBaHUI: ,
IEI0YHM ¥ HEPACTBOPUMBIE ,
OCHOBAHUSI. |
Homenknarypa ocHoBanuii.
DusudecKre U XUMHUUECKHE
CBOMCTBA OCHOBaHUH. ,
IHony4enne ocHOBAHUIA. ,
Kucnorsr. Knaccubwkanms xucinor. |
Homenxkmarypa xucior. Guzngeckue
U XHMHUYECKUE CBOMCTBA KUCIIOT. P
akTuBHOCTH MeTautop H.IH.
Bexerona. I[Tonyuenne Kuciort.

Comu. Homenxknatypa conei.
Dusuveckre U XUMHIECKHE
cBoiicTBa coiel. Ilomyuenue coneil.
I"'enerudeckas cB3b MEXTy
KJIacCaMU HEOPTaHUYIECKUX
COEIMHEHNM.

XUMUYCCKUH IKCTICPUMEHT:
JlemoHCcTparnuu:

OOpa3nel HEOPraHWYECKUX BEIECTB
PAa3JIMIHBIX KJIACCOB.

OIBITH, WUTFOCTPUPYIOLIHE i
XUMHYECKHE CBOMCTBA KJIACCOB
HEOPraHWYECKUX BEINECTB.
JIaboparopHsie OnbITE
Omnpenenenue pacTBOPOB KHUCIOT W
IIETOYEH ¢ NOMOIIBIO UH/IMKATOPOB.

H\Hw%ﬁm@mﬁw B3aUMOJEUCTBUSA KUCIIOT

CBOMCTB M3Y4YEHHBIX KJIACCOB/IPYIII
BEIICCTR,

K KOTOPBIM OHH OTHOCSITCS.
CoCTaBIsITE MOTEKYISPHBIE
YPaBHEHHUS PEaKIInH,
UJUTIOCTPUPYIOIINX XUMUYCCKUE
CBOMCTBA U CIIOCOOBI OJTYYCHHUS
BEILIECTB U3YUEHHBIX
KJIACCOB/TPYIITI, a TAK)KE
MTOATBEPKNAIOIIX TEHETHIECKYIO
B3aUMOCBS3b MY HUMHU.
IIponsBoauTh BEIMUCICHUS

II0 YPaBHEHUSIM XUMHYECKUX
peaxmui.

IlmaHEpOBaTh U OCYIECTBIATS HA
IIPaKTUKE XUMUYIECKUE
OKCHEPUMEHTEI, TPOBOIHUTE
HaOJIFOICHUS, IeNaTh BEIBOIBI 110
pe3ynbpTaTam

SKCIIEPUMEHTA IIPH IPOBEICHUN
1ab0PaTOPHBIX OIBITOR U
IIPaKTUYECKUX padoT.

Crenoatp npaBuiiam 6e30nacHOM
paboTr! B taboparopuu

IIPY UCIIONIB30BAHUU XUMUYCCKON
IIOCYZIBI U 00OPYTOBAHUS.
BeicTpanBate pazBépHyThIE
IUCBMEHHBIE U YCTHBIE OTBETEI C
OIIOpOH

Ha MHGOPMAIHIO U3 yUueOHUKa 1




| T o o —
o f
h lﬁj C METaJlIaMH, pCaKIun CIIPaBOYHBIX MATCPHATIOB, I'PaMOTHO

HEUTpan3aIum. HUCTIOJIL30BAaTh N3YICHHBIH
BsaumopeiicTBue pacTBopa cepHoit HNOHSTHMHBIA annapar Kypca XUMUAN

KUCIOTHI ¢ okcunoM Meau (II). ﬁ
[onyuenne HEPACTBOPUMBIX

OCHOBaHUU.
! | | BrITecHeHE 01HOTO MeTaIa
JPYTHM U3 pacTBOpa COJH.

Ipaxtugeckas pabora
V Ne 6. Pemenue sxcnepuMeHTaTHHBIX ,

3anay 1o teme «Baxnelimue knaccer |

Brraucnenus:

110 YPAaBHEHUAM XUMHUUYECKON

peakuuu: KOJINYECTBA BEIIECTRA,
00BEMA, MacChl IO W3BECTHOMY |
| | KOJIMYECTBY BEIIECTBA, OOBEMY,

|
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|
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XUMHYECK
ux
3JIEMEHTOB

A 1.
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arTomMa

00pa3yroT aM(OTEpHBIE OKCHIIBI U
ruapokcuel. [leproamaeckuit
3aKkoH. [lepuoauyeckas cucrema
XAMUYCCKUX DIIEMEHTOB

J.W1. Menzneneena.
Kopotkonepuoguas u
JUIHHHOIIEpHO/1HAS. (OPMBI
Ilepwonnyeckoi cuCTEMBI
XUMHYECKUX 37eMeHToB J[.1.
Mengeneesa. [lepuopt u rpynmsL.
OUIMYECKUHA CMBICIT

IIOPSIIKOBOTO HOMEpPa, HOMEPOB
[IEpHOJIA U TPYIIBI 3JICMEHTA.
Crpoenne aromoB. COCTaB aTOMHBIX
anep. M30Tonsl. DneKTpoHEL.
CTpoeHne 3IeKTPOHHBIX 060I09eK
aTOMOB IIepBbIX 20 XUMHYIECKHUX
sneMenToB [lepuonmyeckoii
CHCTEMBI

H.H. Menneneesa. XapakrepucTuka
XAMHAYECKOTO 3JIEMEHTA

110 €r0 IOJ0XKEHUIO B
Iepuommaeckoit cucreme JI. 1.

‘Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS
paiuyca aToMOB XUMHUYIECKUX
3JIEMEHTOB, METANIHYECKUX U
HEMETAUTHYECKUX CBOMCTB 110
IpyIaM U DepHOIaM.

3HaueHue [leproauaeckoro 3akoHa u

MonenupoBaTh CTpoeHne aToma,
SHEPreTUYECKUX YPOBHEH U
MTOYPOBHEHN IIPH TOMOIIH PUCYHKOB,
DIIEKTPOHHBIX _
KOHQUTYpAIHiA ¥ DIEKTPOHHO-
rpadugeckux Gopmyi.

HosgcHATh pu3ndecKmii cCMbBICIT
TIOPSIIKOBOIO HOMEPa, HOMEPOB
IIEpHOJa U IPYIITEI dJIEMEHTA.
XapakTepr30BaTh XUMUAYECKIE
BJIEMEHTEI IIEPBEIX TPEX MEPUOIOB,
KaJIii, K&IbLKN ¥ UX COSTUHCHMUS 110 |
TIIOJIOXKEHHFO

B Ilepuonuueckoit cucreme J[.1.
Menneneesa.

OOBsACHATE 00IIHE 3aKOHOMEPHOCTH
B H3MEHEHUU CBOUCTB XUMUYECKUX
5JIEMEHTOB (U3MEHEHHE PATHYCOB
aTOMOB, JIIEKTPOOTPHUITATEILHOCTH,
BAJICHTHOCTH) M UX COEIMHEHMHI

B IIpeJieNiaX MajbIX MePHOI0B U
IJIaBHBIX MOJTPYIII C YIETOM
CTPOEHHS MX aTOMOB; Y 9aCTBOBAThH B
COBMECTHOH padoTe B ape MK
rpymnme.

BricTpauBaTh pa3BEpHYTHIE
ITMCHbMEHHBIE B YCTHBIC OTBETHI C
OIIOPOM Ha MH(OPMAITHIO U3
y4eOHMKaA U JPYrHX UCTOYHUKOB, B
ToM yrcie Muteprera




Ilepromnueckoi cCuCTEMEL
XUMHYECKUX STIEMEHTOB ISt
pa3BUTHUSA HAYKU U

npaktuku. /.. Menpgenees —
YUEHBIN U TPOKIAHUH.

XUMUYECKUN SKCIIEPUMECHT:
JleMoHcTpanum: ‘
BzaumogeiicTBre ruIpoKcHIa AHKA
C pacTBOpaMH KHUCIIOT U IETOUCH.
MopenupoBaHue CTPOCHUS MOJIEKY I
IIpY IIOMOIIH PHCYHKOB, MOJIETIEH,
SIEKTPOHHBIX ¥ CTPYKTYPHBIX
dopmyir. Tabmuma «Ilepuonudeckas
CHUCTEMa XUMUUYECKUX DIIEMEHTOB
JIL.W. Menneneeray.

JlabopaTopHbIe OIBITEI
O3nakomieHue ¢ obpasnamu
METaJUIOB ¥ HEMETAIIIOB

(U8)

XHUMHYECK
as CBSI3b.
OxuciauTe
JIBHO-
BOCCTaHOB
UTeNbHbIE
peaxIuu

Xwmmudgeckas cBg3b. KosaiienTHAS
(moJsipHAs U HETONIPHAS) CBA3E.
DIeKTPOOTPHIIATEIEHOCTE
XUMHYECKHX 3JeMeHTOB. Monnas
cBs3b. CTelens

oxkucnernus. OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIC PEAKITHH.
Ilporieccel OKHUCTIEHUS 1
BOoccTaHoBNeHUsS. OKHCIUTENH U
BOCCTAHOBUTEIH.

XVUMHYIECKHH SKCIIEPUMEHT:
HU3ydeHne 00pa3IoB BEIECTB

PackppiBaTh CMBICT U3y9aeMBIX
HOHSITHH.

Oﬁunm@mm? BU XUMHYECKOH CBS3U
B COCUHCHUH.

MonenupoBars CTpOCHYE MOJIEKYJT
IIPU [TOMOIIM PUCYHKOB, MOCIICH,
DIEKTPOHHBIX M CTPYKTYPHBIX
dopmyn. Ucmons3osars
XHUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUA @Oﬁy\_v\b BCIICCTB,
BIIEKTPOHHOT0 OataHca peakiuii.
OnpenensTh CTeIeHb OKUCIIEHNS

bubnuorexa
LHOK
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METaJIOB ¥ HEMETaJIOB,
B3alMO/JICHCTBYUE

THAPOKCH/IA IIUHKA C PACTBOpAMHU
KHCIIOT | IEJI0YeH, IPOBEACHUE
OIIBITOB, MILIIOCTPUAPYIOIHX
IPUMEPHI
OKHCIHUTEJIBHO-BOCCTAHOBUTENbHBIX
peakuuii (ropeHue, peakiuu
Pa3IOKEHUS], COCTUHEHUS).
XUMHUYECKUH 3KCIIEPUMEHT:
Hemoncrpanmn:

ONBITHI, HLTIOCTPUPYIOINE
IPUMEPH] OKUCIUTEIBHO-
BOCCTaHOBHUTENIBHBIX PEaKIIHiA
(ropenme, peakiun

Pa3NOXKEHUS, COSIUHEHIS )

aTOMOB XUMUUYECKUX DJIEMCHTOB II0
bopmynam u cocTaBisTh HOPMYIILI
OMHAPHBIX COCIMHEHUH 110 CTEIICHH
OKHCJICHHS aTOMOB XUMHYCCKUX
3JIEMEHTOB.

OnpenensTs OKUCIUTEND U
BOCCTaHOBHUTEIL. PaccTaBisITh

KO3 PUITUEHTHI B CXEMaX IMPOCTHIX
OKHUCIIHTEIIFHO-BOCCTAHOBUTEIILHEIX
peaxuii METOIOM 3JEKTPOHHOTO
Oasamca.

HabmromaTs XuMHUYeCcKre ONBITEL IO
ILIaHy, aHAJIM3UPOBATE U JieIaTh
BBIBOJIBI.

HMcnompsosars UKT st cozmanus
MOJEIIeH, TOITOTOBKY ITPEe3CHTaIUH,
JOKJIAIOB IO TEME.

BricTpanBath pa3BépHyThIE
NIUCBEMEHHBIE U YCTHBIE OTBETHI C
oTopoil Ha MHPOPMALIKIO U3
y4aeOHUKA U JPYTHX

HCTOYHHUKOB, B TOM YHCJIE

M HNurepuera
| Bubnuoreka
Wroro o 15 | [TOK
pazzaeny ,ﬁ https://m.edso0.;
| u/7£41837¢
w bubnuoreka
PesepBHOE BpeMst 3 m [IOK
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9 KJIACC

| KomgecTrso 4acoB

. | DJIEKTPOHHE)
e
| Konrp Ipakr IIporpamuoe cogep:xanue OcHOBHBIE BHABI e
HaumenoBanmne
OJILHBI HYeCKH ACATECIbHOCTH yIaluxcs . (undposbre)
Nen/m | pa3zgenos u Tem |
Beero | e e oOpa3zoBaTes
IPOrpamMmbIl
' pabot pabort bHBIE
bI bI pecypesbl
h m
Paszgen 1. BemecTBo u xuMuyeckue peaKknun
| Ileproamyeckuit 3aK0H. XapaKTepUu30BaTh XUMHUYECKUE
Ilepuonuyeckas cucrema SJIEMEHTHI IIEPBBIX TPEX
XAMHMYECKIX 3JIEMEHTOB HIEPUOAOB, KM ¥ KAJIBIUS 10
.M. Menneneesa. Ctpoenue UX IIOJIOKEHUIO B
aTOMOB. 3aKOHOMEPHOCTH B Ilepuonudeckoit cucreme /1. U.
| HU3MEHEHHUN CBOMCTB XUMHUYCCKHIX Memneneena.
” N
W DJIEMEHTOB MEPBBIX TPEX KnaccudummposaTs 1 Ha3bIBaTh
IIEPUOJIOB, KA, KATBIHI U UK HEOPraHUYECKUE BEIIeCTBA
COEQUHEHUH B COOTBETCTBUU U3YYEHHBIX KIAcCOB.
SomHOﬁmmSm " Bubmmoreka
. C IIOJIOKEHUEM 3JIEMCHTOB OmnuceiBaTh 00IIKe XUMHYESCKHE
yrayOlieHue 3HaHui ¥ . ITOK
1.1 5 1 B Ilepuonnueckoii cucreme u CBOMCTBA BEUIECTB Pa3IMUHBIX
OCHOBHBIX Pa3AeIoB https://m.edsoo
CTPOEHHUEM UX aTOMOB. KJIACCOB, ITOJITBEPXKIATE
L : . ru/7f412636

Kypca 8 xiacca

- Crpoenwe BeliecTBa: BUJILI

XUMUYECKOH cBa3u. THIn:
KPHCTAJUIMYECKUX PEINETOK,
3aBHCUMOCTH CBOMCTB BeIleCTBa
OT THIIa KPUCTAJIIMIECKOM
PEIIETKY B BUIa XUMHUYCCKOMH
CBSI3H.

Krnaccuduxanus u HOMEHKIaTypa
HEOPraHWYECKUX BEIICCTB.

"XAMUYECKUX PEAKIIHi.

CBOMCTBA IIpUMEPaMHU
MOJICKYJISPHEBIX YpaBHEHUH

OnpenensTs BHL XUMAYECKOH
CBSI3M M THUII KPUCTAITHYECKON
PEIIETKY BEIIECTRA.
IIporHo3upoBaTk cBOMCTBA

BEIIECTB B 3aBUCAMOCTH OT MX
CTPOEHUS. _




o
XUMHUIECKUE CBOMCTBA BEIIECTB,

OTHOCAMIHAXCA

K pa3IuYHbIM KJlaccam
HEOPIraHUYEeCKUX

COeIMHECHUM, TeHeTHYeCcKas CBSI3b
HEOPraHNvYeCKUX BEIIECTB.
XUMUYIECKUHA dKCIIEPUMEHT:
JlemoHCcTpauuu:

03HAKOMIJICHHE C MOJCISIMHU

KPUCTAJUTHYECKUX PEMIETOK |
HEOPraHN4YEeCKUX BEIIECTB — ,
METAJIOB U HeMeTallIoB (Tpadura
U amMasa),

CJIOXKHBIX BEIECTB (XJIOpHIa
HaTpus)

BricTpamBaTh pazBEpHyTHIE
NMUCHMEHHBIE ¥ YCTHBIE OTBETHI €
o:owom

Ha WHGOPMAIIMIO U3 yYeOHUKa U
CIIPaBOYHBIX MATEPHUAIIOB,
I'PaMOTHO HCIIONB30BaTh
U3YUYECHHBIN NOHATUHHBINA
anapar Kypca XuMuu

|
|
|
|
|
|

1.2

OcHoBHEIE
3aKOHOMEPHOCTH
XAMUYIECKIX
peaxuui

Kitaccuuxanys XUMAYECKHUX
PeaKITHii 110 pasInIHbIM
MIpU3HAKaM (I10 YHCIY B COCTaBY
Y9acTBYIOIIUX B PEAKIUHU
BEIIECTB, 110 TEILIOBOMY 3 dexry, |
10 M3MEHEHHUIO CTeIeHeR |
OKHCJICHUS XUMUYIECKUX
3JIEMEHTOB,

10 00PaTUMOCTH, 110 yJacTHIO
Katajgu3aropa). JK30- U
SHIAOTEPMUYECKHE PEAKITUH,
TEPMOXUMUYECKHUE YPABHEHHU.
[ToHsTHE O CKOPOCTH XUMHYECKOR

peaxmun. [TorsTre 00 0OpaTuMBIX |
_
Y HEOOpaTUMBIX XUMHUYECKHUX i

PackpriBaTh CMBICT H3y4aeMBIX
TOHATHHN U IPUMEHATH 3TH
MOHSATHS TIPX ONTMCAHUN CBOWCTB
BEIIECTB ¥ UX IPEBPAICHUH.
Knaccudumnuposats
XUMHUYECKUE PEaKkuH 1o
Pa3NTUYHBIM IPU3HAKAM.
VYcTanaBIUBATE 3aBUCHMOCTE
CKOPOCTH XMMHUYECKOH peakiuu
OT pa3Iu4HbIX (PaKTOPOB.
ITporHo3upoBaTH BO3MOKHOCTH
NPOTEKAHMS XUMUIUECKUX
NIPEBPAIICHUI B Pa3THYHBIX
YCIOBHSX.

Onpenensars OKUCIATEND U

bubnuorexa
[HOK
https://m.edsoo
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peakuuax. Ilorsrue o
TFOMOTEHHBIX ¥ I'€TEePOTCHHBIX
peaknusx. [lonstie o karanumse.
IloHsITHE O XUMHIECKOM
pasHoBecHH. PaKkTOPEI,
BIIMSIOIINE Ha CKOPOCTE
XHMHYECKON pEeaKIuy 1
IIOJIOXKEHHE XUMUIECKOIO
PaBHOBECHS.

OxucnurensHoO-
BOCCTaHOBUTEIIBHBIE PEakIliy,
3JIEKTPOHHEIHN Oananc
OKHUCIIATEIEHO-
BOCCTaHOBHUTEIBHOW PEaKIlyu.
Cocrarienue ypaBHeHuit
OKHCIIATEIIEHO-
BOCCTaHOBHUTEJILHBIX PEaKI[Ui ¢
HCIIOIB30BaHUEM METOA
3JIEKTPOHHOTO OaaHca.
XUMHYECKUH IKCIICPUMEHT:
Jemonctparium:
HccrenoBanme 3aBUCHMOCTH
CKOPOCTH XUMUYECKOH peaKiuu
OT BO3JEHCTBUS PA3THUHEIX
(bakTopos.

OmBITHL, HWILTFOCTPUPYIOLIHE
IIPUMEPHI OKUCITUTEIHHO-
BOCCTAaHOBHTEIILHBIX PeaKilyi
(ropenwme, peakiuu
PasJIOXEeHHUS, COCTUHECHS).
Brraucnenus:

BoccTaHoBuTeNs B OBP.
CoCTaBnATE SJIEKTPOHHLINA
GanaEc peaKiym.

IIpou3BOIUTH BHIYUCIIEHHS TI0
XUMUYECKUM YPABHEHHUSIM.
V4acTBOBATE B COBMECTHOIA
paboTe B mape Wi rpymie.
BelcTpanBath pa3sBépHyTHIE
[IHCHMEHHBIE U YCTHHIE OTBETEI C
OIIOpO#

Ha HHPOpMAIHFO U3 yueOHMKa 1
CIIPaBOYHBIX MaTEPHAIIOB,
IPaMOTHO HCIIOJIE30BaTh
U3YYEHHBIN MOBATHHHBIN
ammapar Kypca XuMuH




KOJINYECTBA BEIECTBA, 00LEMA 1
MacChl peareHTOB UM TIPOIyKTOB
10

YPaBHEHUSAM XUMHICCKUX
peaxknui

1.3

DIeKTponuTHYECKas
JIHCCOIMAIHS.
XuMuuecKkue
pEeaKIuy B
pacTBopax

Teopus anexTponuTuyeckoi
JUCCOMUALHH. DIEKTPOIUTHI |
HEONEKTPOIUTHI. KaTnoHel,
AHUOHBL.

MexaHu3M JIuCColranun
BEIIECTB

¢ Pa3IMYHBIMY BHIAMHU
XHUMHYECKOR

cBs3u. CTeneHb MUCCOLMALIHN.
CuneHple U cnadble 31MEeKTPOIUTEL. |
Peaximu nonnoro obmena.
VenoBus IpoTeKaHUs PeaKIyiz
MOHHOTO 00OMEHa, ITOJIHBIE |

COKpamEHHbIE HOHHEIE
ypaBHeHus peaknuii. CBoicTBa
KHCIIOT, OCHOBAaHUY H coleil B
CBETE IIPEJICTARICHUH 00
DIIEKTPOIIUTUYECKOU
mucconmanuu. Kagecteennnie
peaxnuu Ha noHeL. ITonsarue o
TUIpOIM3E cojieit. XuMudecKui
OKCIEPUMEHT: JleMOoHCcTpariuu:
Uccnenosanne
3JIEKTPOIPOBOIHOCTH PaCTBOPOB

BEIIECTB, IpoIecca guccouanuu

PackpbIBaTh CMBICT H3yYaeMEIX
HOHATHH, a TAKXKE CMBICIT
TEOPUH

SIEKTPOITUTUYECKOM
JIUCCOUMAIUN.

OGBACHATS TIPHIHHET
OJIEKTPOIIPOBOJHOCTH BOJIHBIX
pPacTBOPOB BELIECTB, pa3INYaTh
cJ1a0ble ¥ CUIIBHEIE
DIEKTPOITUTEL.

CocTaBnsITh ypaBHEHUS
JUCCOIMAIUN KUCIIOT, IIenoYei
U COJIEH, ITONIHEIC |
COKpall€HHbIE HOHHEIC
YPaBHEHUS XUMUYIECKUX
peaxnuil HOHHOTo 0OMeHa,
KpaTKHE UOHHBIE YPABHEHUS
IIPOCTBIX PEAKLUM THAPOIH3a
COJIEH.

XapakTepu3oBath 001IHe
XUMHUYECKAE CBOMCTBA BEIICCTB
Pas3IMYHBIX KJACCOB HA OCHOBE
TEOPUHU BJIEKTPOTUTHICCKON
JUCCOLMAaNUN; TOATBEPKIATh
CBOUCTBA ITpUMEpaMHu

bubnnoTtexa
LHOK
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KHCIIOT, IreI04ei

U cosiei (BO3MOXKHO
HCIIOJIb30BaHUE
BHIEOMAaTEPUAIIOB).

OIBITEL, HILTFOCTPUPYIOIIAE
IPU3HAKH IPOTEKAHUS PeaKiii
HMOHHOTO 0OMeHa (00pazoBauie
0cCaJiKa, BBIICIICHHE ra3a,
o0pazoBaHUe BOJIHI).
Pacnio3naBaHme HEOPraHUUYECKIX
BELIECTB C IIOMOIIBIO
KAa4eCTBEHHBIX PEAKITHi Ha HOHEL.
JIabopaTOpHBIHA OIBIT:

Mzyuyenne npru3HaKoB IPOTEKAHUS
peaKIuy HOHHOIro 0OMeHa B
pacTBopax

AJIEKTPOIUTOB (C 00pazoBanueM
ocaika, BBIJIEJICHUEM rasa,
o0pa3oBaHHUEM BOJBI).
IIpaxTrueckas pabora:

Ne 1. Pemenue
3KCHEPHMEHTAILHBIX 387249 [0
TeMe.

Beryncnenust:

10 YPaBHEHUAM XUMHUIECKUX
peakui

MOJIEKYIISIPHBIX ¥ HOHHBIX
YPaBHEHHUH XHMHUECKIX
peaKini.
Penrare sxcnepuMeHTaNbHEIE
3a/1a4d 1O TeMe.
IInanuposats u

OCYIIECTBIISITh HA
[PaKTHUKE XUMHUECKUE
OKCHEPUMEHTHI, TPOBOIUTE
HaOJIIOICHHS, JIEIATh BBIBOILI
II0 pe3ysibTaTam
OKCIEPUMEHTA IIPU TIPOBEACHUN
7a00paTOPHBIX OIIBITOB U
IIPaKTUYECKUX padoT. |
CrnenoBarp mpasuiam

Oe3oracHoit paboTH! B
MabopaToOpuu Ipu |
HCIIONB30BAHUH XUMHUYECKON
IIOCYJIBI B 000PYIOBaAHMSL.
IIpoBO/IMTE BEIYHMCIICHU 10
XUMHYECKUM YPaBHEHHUSM.
VY4acTBOBaTh B COBMECTHOM
paboTe B TIape WM TPYIIIe.
BeictpauBath pa3BEpHYTHIE
[IUCBMEHHBIE U YCTHBIE OTBETHI C
OTIOpOH

Ha MHPOPMAIIHIO U3 yUueOHHUKA U
JIPYTUX

HUCTOYHUKOB HH(pOpMAIHH, B
ToM yuciie MlaTepHeTa




HWroro no pasneny

Pa3zpnen 2. HemeTa/Ibl M HX coeuHEHUs

2.1

OOrmas
XapaKTepUCTHKA
XAMHAYECKUX
snemenToB VIIA-
rpynnsl. ['anorensr

OO1mas xapakTepucTuKa
ranoresoB. Ocobennoctu
CTPOEHHS aTOMOB, XapaKTePHEIE
crenenu okucierus. Ctpoenue u
du3nUeckre CBOMCTBA MPOCTHIX
BEIIECTB — raJOTCHOB.
X¥UMHYECKHe CBOMCTRA Ha
IIpUMepe XJI0pa (B3aUMOICHCTBIE
C METaJlJIaMH, HEMEeTaJllIaMH,
LIEJI0YaMu ).

Xnoposonopoa. CorsHas
KHCJIOTa, XUMUAYECKUE CBOUCTBA,
[I0JIy4eHHE, IIPUMCHEHYE.
HeiicTBue Xmopa u
XJIOPOBOZOPO/Ia HA OPTaHu3M
4yenoBeka. BaxkHeHnue Xmopu el
U UX HaXOXXJIEHUE B TIPUPOJIC.
XUMHYECKHI HKCTIEPHMEHT:
JlemoncTpauu:

OmBITEL, OTpakaroIye
pusmueckue u

XUMHUYECKHE CBOUCTBA IaJIOTeHOB
U UX COEANHEHUH (BO3MOMKHO
UCIIOJIb30BaHHE
BHJIEOMATEPHATIOB).
Oznaxomnenue ¢ obpasuamMu
XJIOPUIIOB (TaJIOTEHUOB).
JIabopaTopHBIi OILIT:

OO0BsicHAT 001IHEe
3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB
HEMETAIIJIOB ¥ UX COCOUHCHUH B
Ipejienax MajiblX IIEPHOIOB |
IJIaBHBIX TTOATPYIII
Ilepuougeckoit CHCTEMBI
XUMHYECKHUX 3IIEMEHTOB C
Y4YETOM CTPOEHUS UX aTOMOB.
Xapaktepr3oBarh QU3NICCKIE U
XHUMHYECKHE CBOHCTBA MPOCTHIX
BELIECTB IaJJOTeHOB (Ha
IIpuMepe XJiopa) u
CJIOJKHBIX BEIIEeCTB
(XJ10pOBOIOPOIA, XITOPHIA
HaTpHs), CIIOCOOBI MX
[I0JIy9EHUs], IPUMEHEHHE U
3HA4YEHHE B IPUPOJE U XKU3IHU
YeNIOBeKa.
OnpenensaTs XI0pUI-HOHBI B
pacTBope.
IraHupoBaTE M OCYINECTBISTE
Ha IPaKTUKE XUMHIECKUE
SKCIEPUMEHTHI, TPOBOINUTE
HaOIOeHUS,
JIEJIaTh BBIBOJIBI ITO Pe3yIbTaTaM
OKCIIEpUMEHTA IIPY IPOBEICHIH
1a00PaTOPHBIX OMBITOB |

bubnuorexa
1HOK
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M3ydeHune cBOHCTB CONIHOMI
KkucaoTel. [TpoBenenue w
Ka4eCTBEHHBIX PEaKIui Ha
XJOPU/I-AOHBI.
IIpaxTuueckas paborta

Ne 2: Ilony4enue consHon

KHUCJIOTBI, H3yUEHHUE € CBOMCTB.
Brruncnenns:

110 YPaBHEHUSIM XUMHUYECKIX
peaxIuii, eCM OJUH U3 PEareHToB
IaH B U30bITKE

ITPAKTUYCCKHX @NQOH.

CreoBaTh IpaBuiiaM 0e30MMacHOR
paboTEl B 1ab0paTopuu

IIpH UCIIOJIL30BAHUHU XUMHUYECKOU

OCYABl H O0OOPYHOBAHHSL.

BrictpanBaTh pa3zBEépHyTEIE
ITUCHEMEHHLIE M YCTHBIE OTBETHI C |
OIIOpOY

| Ha uH(OpMAIHIO U3 yueOHuKa 1

CIIPaBOYHBIX MaTepUasoB,
IPaMOTHO HCIIOJIb30BATh
U3YUYEHHBIN MOHATUHHBIN

anmapar Kypca XUMHu

22

Obmas
XapaKTEPUCTHKA
XMMHYECKHX =
aneMeHToB VIA-
rpynnel. Cepa u eé
COCIIMHEHUSI

CBOICTBA IIPOCTHIX BEIIECTB —

Ob6mas xapakTepucTHKa
51eMeHTOB VIA-rpymisL
OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTCICHH
OKHCIICHHSI.

Crpoenue n $pusnueckue

KHCIIOPOJa U CEPBL. AJIIIOTPOITHEIE
MoIA(UKAIMH KUCIOPOIa 1
cephl. XUMUUECKHe CBOACTBA
CepBL.

CepoBonopos, cTpoeHue,
bu3nYecKIe U XUMUYECKUE
CBOMICTRA.

OOBACHATE 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUHT
CBOHICTB 3JIEMEHTORB
VIA-rpynmns! u ux coequHenui ¢ ﬂ.
YUIETOM CTPOCHHS UX aTOMOB. |
XapakTepu3oBaTh PUIUUCCKHE U
XHMHIYECKUE CBOMCTBA IIPOCTOrO
BEIT[ECTBA CEePHI U eé
COeIMHEHHH (CepoBOIOpOIa,
OKCHJIOB CEPBI, CEPHOMN KUCIOTEI,
Cyib(}aToB), ciocoOsl UxX
MIOJIyYEHHU I, IPUMEHEHUE U
3HAYCHUE

B IIPUPOJIE U KU3HU YEJIOBEKA.

bubnuoreka
LHOK
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OKOSHWH CEPBI KaK IPEACTABUTEIH

KHCIOTHBIX OKCHJIOB.
Cepmnas xucnora, pusndeckue u
XUMHUYECKUe cBOHcTBa (001ue
KaK IIpeICTaBUTEIS Kilacca
KHUCTIOT U CIIEIU(PUIESCKHE).
XUMUYeCKHe PEaKIUH, JIeKAIIHe
B OCHOBE IIPOMBIIIJIEHHOTO
crocoba MoyYeHns CepHO
KHCJIOTBL

[pumenenue. Conu cepHOit
KHCJIOTBI,

Ka4eCTBEHHAsI peaKius Ha
CyJIb(aT-uoH.

Haxoxnenue ceprr u eé
COCJIMHCHHH B IIPUPOJIE.
XAMHYECKOE 3arpa3HeHIe
OKPY KarOIeHr cpeapl
COEIMHCHUSAMH

CephI (KUCIOTHBIE JI0K/TH,
3arpsA3HEHHE BO3yXa U
BOZIOEMOB), CIIOCOOBI €10
IPENOTBPAICHHS.
XUMUYECKUit HKCIIEPHMEHT:
Jemoncrpanun:
Osmaxomnenue ¢ obpa3namu
CEPEI U €€ COeTUHEHUAMHI
(BO3MOKHO HCIIONIE30BAHUE
BHICOMATEPHAIIOR).
Habmonerue npomecca
OOYTIMBaHUS caxapa Mo

—T-

Onpenenats Hamuuwe cynbgar-
HOHOB B PacTBOpeE.

OBBICHSITE CYITHOCTE
9KOJOTHYECKHUX TIPOOIIEM,
CBA3aHHEIX C IepepaboTKoMi
COCTUHEHUHN CEPHI.
IInaHrpoBaTh ¥ OCYIIECTRIATE
Ha [IPaKTUKE XUMUYECKUE
DKCTIEPUMEHTHI, TIPOBOHTH
HAOITIOIEHHS, JICIIATH BBIBOIBI
II0 pe3yibTaTaM
SKCIEPUMEHTA.

CruenoBath npaBuam
6e3omacHo paboTs! B
naboparopuu

IIPY UCIIOTB30BAHNHM
XUMHYECKOH TTOCY LI 1
000pyHOBaHUS.

[Ipou3BOIUTE BLIYHCIIEHHS IO
XUMHYECKUM YPaBHEHUAM.
Mcronp30BaTh pH BBIIOJIHEHUN
y4eOHBIX 3aJIlaHUl TEKCTHI
y4eOHHKa, CIIPAaBOYHEIE
matepuansl (Ilepnonuueckyro
CHCTEMY XUMHYECKHIX
snemenToB JI. Y. Menneneera,
TabJIMITYy PaCTBOPUMOCTH
KHCII0T, OCHOBaHUH U cojieli B
BOJE, 3IEKTPOXUMHYECKIN PsijT
HaITPsDKEHHH METaJLIOB).

Hcnonp3osars IIpY BEINOJHECHUHU |




LIeACTBHEM

KOHIICHTPHUPOBAHHOW CEpHOU
KHCIIOTHL.

JlabopatopHsie onbITH: M3yuenne
XHMUYECKIX CBOUCTR
pa3baBICHHON CEPHOM KHUCIOTHL.
IIpoBenenue xauecTBEHHON
peaknuy Ha cyib(har-uoH u
HaOoeHuE IIpU3HAaKa eé
NIPOTEKAHUS

Y4EOHBIX 33JaHMI U B IIpoIiecce
UCCIIEI0BATEIbCKOM
JESATEIIEHOCTH HAyIHO-
HOIYJIIPHYIO TATEPATYPY
XUMHYECKOT'0 COJICPIKaHUS,
CIIPaBOYHBIC

MaTepHUaJIbl, PECYPChI
WuTepuera

23

Oo0mas
XapaKTePUCTHKA
XAMHAYICCKHIX
3IIEMEHTOB VA-
Ipynnsl. A3or,
boctop u ux
COCTMHCHUS

Obmas xapakTeprucTuka
DJIEMEHTOB V A-IpYIIIIEL
OCOGEHHOCTH CTPOCHHUS ATOMOB,
XapaKTepHbIE CTCTICHU
OKHCJICHHUSL.

A30T, pacIipoCTpaHCHHUE B
Ipupo/ie, GU3NIECKUC U
XHUMWYECKHAE CBOMCTRA.
Kpyrosopot azota B mpupoie.
AmMuak, ero puU3HIecKue u
XUMHYECKHE CBOMCTRA,
IOJIyYEeHUE U TIPUMEHEHIE.

Conu ammonust, UX QU3HYECKHE U
XMUMHUYECKHe CBOMCTRA,
npuMeHeHue. Kagecrrennas
pEaKys Ha HOHBI AMMOHMSL.
A30THAs KHCIOTA, €€ MONyYeHne,
buznyeckre U XUMUYECKHE
cBoicTBa (00IIHe Kak
IIPeICTaBUTEINS KIacca

O0psacHATS 00MIHME
3aKOHOMEPHOCTHU B M3MEHCHUU
CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 uX COeIUHEHUIA C
YUETOM CTPOEHHS X aTOMOB.
Xapakrepr3oBarb GUIHUECKHIE U
XUMHYECKHAE CBOMCTBA MPOCTHIX
BelEeCTB a30Ta 1 pocdopa u ux
COeqUHEHNY (aMMuaKa, cosieit
aMMOHUS, a30THOH

KHCIIOTBI, HUTPATOB, OKCH/Ia
docdopa (V) u docdopnoi
KHCIIOTHI, (hocdaTos), Cnocotw!
YX IIOIy4EHNUs, IPUMCHEHHUE U
3HAYEHHE B IPUPOJIE U KU3HU
genioseKka. OnpesesnsiT HOHbBI
amMmmonud U pochar- HOHEBI B
pacTBope.

OOBACHATE CYIIHOCTH
DKOJIOTUYECKHX ITPOOIEM,

bubmorexa
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KHUCJIOT ¥ CHENUDUICCKHE).
Hcnonp3oBanue HUTPATOB U
COJIEW aMMOHUS B KaUeCTBE
MMHEPAJIBHBIX YIOOpCHUIA.
XUMHYECKOE 3arpsi3HEHNE
OKPYKaroIeR cpep!
COETMHEHUAMHE a30Ta (KACIOTHEIE
JIOMIIM, 3aTPA3HEHAE BO3yXa,
ITOYBBI X BOJIOEMOB).

dochop, ATWOTPOIIHEIE
monudukanuu Gocdopa,
br3ryUecKre ¥ XUMIUECKIE
csoiicTa. Oxcun pocdopa (V) u
pochopHas xkucnoTa, PUzNUECKue
U XUMHUYECKHE CBOUCTBA,
roirygenue. Mcnonb3osanune
docparon B kauecTse
MHHEPAIBHBIX YI0OpeHUI.
XHUMUIECKUN SKCIIEPUMEHT:
JeMoncTparwm:
O3zHaxkoMIIeHHE ¢ HU3NIECKUMU
CBOMCTBaMu a3ota, pocdopa

Y UX COCIMHEHMH (BO3MOXKHO
HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB).
O3znakomieHue ¢ 00paznamu
A30THBIX U POCHOPHBIX
yAOOpeHmiA.

ITomrygyenue, cobupanue,
PAacIIO3HABAHUE U H3yUEHHUE
CBOMCTB aMMHaKa.

CBSA3aHHBIX C HAXOXK/IEHUEM |
coeauHenui azora u Gochopa
B o@v\%ﬁoEom cpere.
[InanupoBaTek u OCYIECTBIIATH
Ha IPaKTUKE XUMUYECKHE
OKCIIEPUMEHTH!, IPOBOJIUTE
HaOJIFOIEHUS, IENATh BHIBOIEI
II0 pe3yibTaTaM

JKCIIEPUMEHTA EE IPOBEJIEHNH
Jab0PaTOPHBIX OIBITOB U

IPaKTHIECKOH PabOTHI.
Crnemopath mpaBmiIaM
6e3omacHoO’

paboTEI B Tab0OpaTOPUH MpH
UCIIOJIB30BAHIY XUMUYECKON
IOCY I 1 000PYIOBAHUS.
IIpon3BOAUTE BEIYUCIIEHUS IO |
XUMUYECKUM YPABHCHUSIM.
Vcnonep30BaTh 1Ipy BHINOIHEHAN
YUEOHBIX 3a/IaHUH TEKCTHI
y4eOHUKa, CIIPABOYHEIE
MaTepHuaibl (IePUOTUICCKYIO
CHCTEMY XUMHYECKUX
snnemenToB JI. M. Menneneena,
TabJIHUITy PacTBOPUMOCTH
KHCIIOT, OCHOBaHUH U coNieil B
BOJIE, DJIEKTPOXUMUYCCKHH Psif
HaIPsDKEHUH METalIOB)




Bzaumoneiictue
KOHICHTPUPOBAHHOM a30THOM
KHCIJIOTBI C MEIBIO (BO3MOXKHO
HCIIOJIb30BAHHUE
BHJIEOMAaTEPHAIIOB).
JIabopaTopHbIe ONBITHL:
ITpoBenenne kaueCTBEHHEIX
peaxiui Ha HOH aMMOHHUS U

dbocdar-uon, u nzyyenue

IPHU3HAKOB UX MPOTCKAHHSL.
IpakTugeckas pabora

Ne 3: ITonyuenne ammuaka,
U3Y4ECHHE €TI0 CBOUCTB.
Brraucienus:

10 YPABHEHUAM XUMHICCKUAX
peakuui

2.4

Ob6mas
XapaKTePUCTUKA
XUMHUYECKUX
91eMeHTOB IVA-
CPymnbLl. YTIepos u
KPEMHUH U UX
COE/IMHEHUS

Obmas xapakTepucTiuKa
snemMeHToB IV A-rpymer
OcoOeHHOCTH CTPOCHUS AaTOMOB,
XapaKTEPHBIE CTEIIEHH
OKMCJICHUSL.

Yraepon, almoTponHke
MoauGHKAINH, PACHIPOCTPAHEHHE
B IpupoJie, pusmgeckue u
XHMUYECKUE CBOMCTRA.
Ancopbnus. Kpyrosopor
yIJeposa B IPHUPOJIE.

Oxcuel yriiepoaa, ux
bu3HUecKue ¥ XUMHYECKIE
CBOMCTBa, JeHCTBHE

OOBsIcHATH 061ITHE
3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTORB
IVA-rpynme! u ux coenuHenuii ¢
Y4ETOM CTPOECHUS UX aTOMOB.
XapakTepu3oBarh (HU3NYECKHE U
XHMHYECKUE CBOUCTBA IPOCTHIX
BEIIECTB yIJIepo/ia ¥ KPeMHHUS U
UX COENUHEHUN (OKCHIOB
YIIIEPOA, YTOIBHOU KHCIIOTEL,
KapOOHATOB, OKCUJIA KPEMHHMS,
KPEMHHEBON KHUCIIOTHI,
CUJIMKATOB), CITOCOOBI UX
IOJIyYeHUsl, IPUMECHCHHE U

bubauoreka
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Ha )XUBBIE OPraHU3MEI,
HOJIydYeHNE U IPUMEHEHHE.
OKoJIoTAYecKre mpodIIeMsl,
CBSI3aHHBIE C OKCHJIOM YTJIepoJa
(IV), runoTesa rinobansHOrO
ITOTEIUICHUS KITUMATa,
ITapHUKOBBIA 3P exT.

VYronbHas KHCIOTa U €& COTH, UX
GHU3HYECKUe ¥ XUMHIECKHE
CBOMCTBA, TOJIYUCHHE U
IIPUMEHEHUE.

KagecTBennas peaxmus na
KapOoHaT- HoHbI. Vcnons3oBanue
KapOOHATOB

B OBITY, MEIUIINHE,
HIPOMBIIIICHHOCTH ¥ CEJTBCKOM
XO3sIUCTBE.

IlepBoHaYaNBHEIC TOHATHS

00 OpPraHMYecKuX BEMIECTBAX KaK
0 COEIMHEHUSIX yTieposa (MeTaH,
9TaH, STHJIEH, alleTHJIeH, 3TaHOlL,
[IIAIEPUH, YKCYCHAs KHCIO0Ta).
IIpupoaHble HCTOYHUKY
YIIIEBOAOPOAOB (YTOJIb,
IpUPOIHEIHA ra3, HedTh),
IIPOYKTHI UX TIepepaboTku
(OeH3uH), ¥X poOsb B OBITY U
IPOMBIIUTICHHOCTH.

IonsaTHE O OHONOrHYECKH
BKHBIX BEHICCTBAX: JKUPAX,
Oenkax, yriaeBojax — ¥ Ux poJIH B

|
|

3HAYEHHUE B IPUPOJIE U KUZHU
yesioBeka. OOBACHATE
IPHYHHHEO-CIIEICTBEHHYIO CBS3b:
CTPOEHHE BEIeCTBAa — CBOMCTBA
— NPUMEHEHHE — Ha IIPIMepax
COeMHCHMI yriepoaa u
Kpemuus. OupeensTsb
KapOOHAT- U CHIIMKAT-HOHbI B
pacTBope.

OOBACHATH CYIIHOCTD
OKOJIOTHYECKUX TIPOOIIEM,
CBSI3aHHBIX C HAXOXICHUEM
YTJIEKHCIIOTO Ta3a B
OKPY>KaroIen cpene.
ITonTBepKIATE OCOOEHHOCTH
COCTaBa OPraHUYECKUX BEIIECTR
[IPUMEpPaMU MPOCTHIX
COEAMHEHHM (MeTaH, 9TaH,
STHJIEH, alleTUJICH, STAHOII,
[ITAIEPHH, YKCYCHAsI KUCITOTA),
B3aMOCBSI3b

HEOPTaHUYECKUX COCTUHEHMHI
YIJIepo/ia U OpraHuueCKux
BEIIECTB.

OnuceBaTh POIH GEIKOB, KUPOB
U yIJIEBOJIOB B
(YHKIMOHHPOBAHUY KUBBIX
OPraHM3MOB, COCTAB MPUPOIHBIX
UCTOYHHUKOB YTIICBOOPOIOB, UX
poIs

B OBITY ¥ IIPOMBIIILICHHOCTH.




XKH3HU YeJIOBEeKa.
MarepuansHoe equHCTBO
OPraHMYECKUX ¥ HEOPIaHWYECKUX
COCIUHEHUH.

Kpewmnuwit, ero ¢usudeckue u
XUMHUYECKHUE CBOUCTBA,
[IOJIy9EeHUE U TIPUMCHEHHE.
CoenuHeHNUsI KpEMHHUS! B IIPUPOJIE.
OOmwme npeacrasieHus

006 okcuze xpemuus (IV) u
KPEMHHEBOH KHCTIOTE.
CutuKaThl, UX UCIOIB30BAHME B
OBITY, MEUIIMHE,
IIPOMBIIIICHHOCTH.
Baxwreiinmme cTpouTeIbHbIe
MaTepHUallbl: KepaMuKa, CTEKIIO,
IIEMEHT, OeTOoH,

xere300eToH. [Tpobemsr
6€e30I1aCHOTO UCIOJIB30BAHMSA
CTPOUTEIHHBIX MAaTEPHUAJIOB B
IIOBCETHEBHOM XXU3HH.
XUMUYECKUN SKCIEPUMEHT:
HemoncTparmu:

Mopnenu xpucrammmaeckux
peméTok anmasa, rpadura,
dbymrepena.

OsHaxoMIIeHHE C IPOIECCOM
ancopOnum pacTBOPEHHBIX
BEIECTB

AKTHBUPOBAHHBIM YTJIEM U
YCTPOXCTBOM IIPOTHBOIA3a.

IIpoBOAUTE BHIYUCIICHHUS 10 ﬁ
YPAaBHEHUSIM XUMHUICCKUX |
peaxiuii.

IImanupoBaTh U OCYIIECTBIIATE |
Ha OPaKTHUKE XUMHAYECKUE |
9KCIEPUMEHTHI, NPOBOAHUTE
HaOJIIOJeHMS, [IeTaTh BBIBOIBI
II0 pe3yabTaTaM

OKCIIEPUMEHTA IIPH ITPOBEIeHUN
1a0OPaTOPHBIX ONLITOB U
IIPaKTUYECKUX padoT.
CrnenoBats mpaBuiIam
6e301acHoi paboTEI B
naboparopuu

IIPH UCIIONTB30BAHNN
XHUMHYECKON TTOCY B H
000pyZOBaHUS.

HMcrionp30Bath Ipy BHITOTHEHUH
y9eOHBIX 3a/1aHMi TEKCTHI
yueOHHKa, CIIPaBOYHBIE
maTepuansl (Ilepuommaeckyro
CUCTEMY XUMHUYCCKUX
onemenToB /1. Y. Menneneena,
TaOJIUILY PACTBOPHMOCTH
KHMCJIOT, OCHOBAaHUH U cojiell B
BOJIE, DJIEKTPOXUMUYCCKHI PsiJT
HaIPHKEHANR METaIIIOB)




|

OsHakoMIIeHUE ¢ IPOIYKIHEH
CHJIMKATHOM IIPOMBITUICHHOCTH
(Buneomarepuansr: cumuxaruas
NPOMBIIITIEHHOCTE).

Monemn Monexyn opraHmgecKix
BEILIECTB.

JIabopaTopHbIii OLBIT:
Ionmygenue, cobupanue,
pacrno3HaBaHUE U ﬁuloms@
CBOMCTB YITIEKHCIIOTO rasa.
IIpoBenenue xayecTBEHHBIX
peakiuii Ha KapGOHAT ¥ CHIMKAT-
HOHBI ¥ U3YYECHUE TIPU3HAKOB UX
npotekanus. [IpakTudeckue
paboTsI:

Ne 4. TlonmydyeHue yriuexucioro
rasa, U3y4eHHe ero CBOMCTB.

Ne 5. Pemrerue
SKCIEPUMEHTAIBHBIX 38124 10
TeMe «BakHelie HemeTaluIbl i
UX COCIUHEHUS»

Beruncnenms:

10 YPABHEHUAM XUMHUYECKUX
peaknui

Hroro 1o pazneny

25

Pazpen 3. Meramwiel H MX coeHEeHHSs
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Baxuneiimmue
METaJIJIbl U UX
COEJIMHEHMUS

|
|
16 ‘ g
|
|
|
|
|

PeaKIuii, €CIHM OUH U3 peareHTOB
COZIEPKUT IPUMECH

KHUCJIOT, OCHOBAHMH ¥ cojiell B
BOJIE, 3IEKTPOXUMUYECKUH psif
HaNpspKCHUM METaJUIOB)

Ienoursle METAIBL: TIOJIOKEHAE
B Ilepuonnueckoii cucreme
XUMHYeCKuX onemMenTos J[. 1.
Menneneesa, ctpoeHne ux
aTOMOB, HaX0XXICHHUE B IPUPOJIE.
DU3MYECKIe U XAMUYCCKHE
CBOMCTBA (Ha IIPEMeEpe HATPHS U
Kanus). OKCHIBI U THAPOKCHIBL
HaTpUs U Kaausd.

[Ipumenenne meT0IHbIX
METaJJIOB ¥ UX COEIUHEHUI.
IMenouno3eMenbHBIC METANIIBI
Marsui U KajablU#: HOJIOXKEHIE B
Ilepuoauueckoit cucteme
XUMHAYECKUX DJIIEMEHTOB

JLW. Menpeneera, cTpoeHne ux
aTOMOB, HAaXOXICHUE B IIPHPOJIE.
Ouznyeckne 1 XUMHYICCKIE
CBONMCTBa Maruus u

Kaneius. Baxgeimue
COCAMHEHNS KATBITHs (OKCHT,
THAPOKCHT, coiH ). JKECTKOCTH
BOJIBI U CHOCOOB!I €€ yCTpaHeHus.
ATIOMHHUIA: TI0JIOKEHHE

B Ilepuoamueckoii cucreme
XUMHUYECKHX dyeMeHToB JI.11.
Memnneneena, cTpoeHue aToma,

OO6bscusTE 00mIHMEe
3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 31I€MEHTOB-

METajJIOB U UX COSIUMHEHHIA B
Ipymax ¢ y9€ToM CTPOEHUS UX
aTOMOB.

XapakrepuzosaTh GU3MUECKIE U
XUMHYECKHE CBOWCTBA MPOCTHIX
BEIICCTB METAIJIOB U UX
COeMHEHMH (OKCHJIOB,
TUAPOKCHUIIOB, CONEH), CITOCOObI

UX IIOJIyYEHHUs, IPUMECHEHNE U |
3HAYCHHE f
B IIPUPOJIE U KU3HH YeJIOBEKA.
YCcTaHaBIHBATE HPUYMHHO-
CIICICTBEHHYIO CBS3b: CTPOEHHE |
BEOIECTBA — CBOMCTBA —
IIPUMEHEHHE — Ha TIPUMEPax
U3Y4aEMBbIX BEIECTB.
Pacrnozsarars ¢ momMomso
Ka4YeCTBEHHBIX PEaKIMil HOHBI
METAJJIOB: MarHus,

KaJIbI¥s, ATFOMUHKS, [IMHKA,
xenesa (II) u xxenesa (I11), mequ
D).

Jloxa3pBaTe aM(pOTEpHBIH

XapaKkTep OKCUIOB U

bubnuoreka
HHOK

https://m.edsoo
Ju/7f41a636




-
|

CHCTEME XHMHYECKUX DNEMEHTOR |
/LY. Menneneesa u cTpoeHus “
aToMoB. CTpoeHHE METAILIOR. ‘
Mertannnyeckas cBs3b 1 |
MeTaJUTHYecKast ﬂ
KPUCTAIUINYECKas PEINETKA. |
ONEKTPOXUMHUYECKUH PST
HaIpsOKEHUNA METaJUIOB.
dusnveckre ¥ XUMUIECKHE
cBo¥icTBa MeTauros. O0mue
CIIOCOOBI IOy YEHUS METAIIIOB.
ITonsitne

0 KOPPO3HUU METAILJIOB, OCHOBHBIC
CIIOCOOBI 3aIMUTEI UX OT
KOPPO3UH.

Cunassl (cTass, 4yryH,
JIOPATIOMUHHE, OpOH3a) U UX
IPUMEHEHUE B OBITY U
IIPOMBIIILIEHHOCTH.

XMMHYECKHUH SKCIIEPUMEHT:
HemoncTpartwu:

OO6pasnbl METaIOB U CILTABOB.
Wzyuenne pe3ynpTatos KOpposuu
METaJUIOB (BO3MOXKHO
HCIIOJIH30BaHME
BUJIEOMATEPUATIOR).
JIabopaTopHBbIe OIBITHL:
OsnakxomieHue ¢ o6pasnamu
METaJUIOB U CILJIABOB, UX
(U3NYIECKUMH CBOICTBAMH.
Brraucnenus:

OO6BsacHATE 00TIIHIE
3aKOHOMEPHOCTH B U3MEHCHHHI
CBOMCTB 3JICMEHTOB- METAJITIOB |
HX COCIUHEHMHN C YIETOM

CTPOEHHUS UX ATOMOB.
XapaKkTepH30BaTh CTpOEHUE
METajlIoB, 00IIHe Gusnyeckue u
XUMHYECKHE CBOUCTRA
METaJLIOB.

XapakTepu3oBaTh 001He
CITOCOOBI Oy YEHHs METAIIIOB.
OnmcpIBaTH CIOCOOHI 3aIHTHI
METalIOB OT KOPPO3HUH.
CrenoBaTs mpaBmiam
Oe3omacHoi paboTH B

|
A
|
|
|
|
JabopaTopus npu ;
UCIIOIL30BAHNN XUMHUYECKOM |
OCy bl 1 000PYIOBAHUS.
ITpou3BoauTE BEIYMCIICHS
10 YPAaBHEHUSIM XUMHYECKIX
peaxkuuii, ecii ouH U3
PeareHTOB COLEPKHUT PUMECH.
V49acTBOBaTh B COBMECTHOI
paborTe B mape WM rpymie.
Vcronp30Bath pu BHIIOIHEHHN
Y4EOHBIX 3a/laHU# TEKCTHI
y4eOHUKa, CIIPAaBOYHEIE
Marepuansl (Ilepuomraeckyro
CHCTEMY XUMHYECKUX
snemeHToB J[. . Menneneena,
TabJIUITY PACTBOPHUMOCTH




-OcobeHHOCTH B3auMoIeicTBIS

HaXO0XKJEHUE B IIPUPOJIE.
Du3nYecKue u XUMHYECKHe
CBOMCTBA aJIFOMHUHMSL.
AMOTepHBIC CBONCTBA OKCHIA U
THIPOKCH/IA ATTFOMHHH.

XKeneso: monoxenne B
[Tepunonnyueckoit cucreme
XUMHYCCKUX 3JIEMECHTOB

H.M. Menneneesa, crpoenne
aroMa, HaXOXJIEHHUE B IPUPOIE.

Du3HYECKHE U XUMUUECKHE
CBOMCTBA xene3a. OKCHUIbI, |
THAPOKCH/IBI M conu xkeresa (1) u
xenesa (III), ux cocras, cBoiicTra
U IIONIyYeHHEe. XUMHICCKUN
9KCIIepuMeHT: [lemoncTpanuy:

OKCHJIa KaJIbLIUSI U HATPHSA C
BOJIOH (BO3MOYKHO UCIIOIB30BAHUE

BHJICOMAaTEPHAIIOB).
OxpamuBanue 1m1aMeny HOHAME
HATPHS, KUTUS U KAJILITHS ,
(BO3MOXXHO UCIIOIE30BAHNE
BHJIECOMATEPUAIIOB)

Uccnenosanue cBoiCTB KECTKOMN
BOzBL. IIponiece ropenns xeresa &
KHCIIOPOZE (BO3MOKHO
HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOR).
JlaGopaTopHpIe ONBITH:

Eﬁowwbﬂmﬂw Ka4CCTBCHHBIX

THIPOKCHUIOB aTIOMUHUSA U
muaka. [ taruposars u
OCYMIECTBIIATH Ha MPAKTHKE
XUMHUYECKHE

9KCHEPUMEHTBI, IIPOBOUTE
HAOMIONEHU S, JIEJIaTh BHIBOBI
10 pe3yibTaTaM
OKCIECPUMENTA IIPH NIPOBEAEHUU
71a00PaTOPHBIX OIIBITOB I
IPaKTUYECKUX paboT.
CnenoBats npasuiam
OezomacHO# paboTEI B
nmabopatopun

IIPU UCIIOTB30BAHII
XUMHYECKOH TOCY 1Bl 1
000pyIOBaHUS.

IIpOU3BOIUTE BEIYMCIEHHS IO
XUMHUYECKUM YPABHEHUSIM.
Y49acTBOBaThH B COBMECTHOM
paborTe B mape wiu rpymie.
BrictpauBate pazsépryThie
ITUCEMEHHBIE U YCTHEIE OTBETHI C
OIIOpOH

Ha THPOPMANHUIO U3 yYyeOHUKA I
CTIPABOYHBIX MaTePUAIIOB,
IPaMOTHO HCITOJIE30BAaTh
H3YYEHHBIN NOHITHAHBIA

- anmapar Kypca XUMUA




Paznen 4. Xumus u ox

| 4.1

|

Hroro mo paszueny

20 ﬂ

h_j

peaKyi Ha MOHBI (Maruus,
KabIysl, aJFOMAHUS, IIHHKA,
xkenesa (1) u xenesa (II1), memun
(II), onucanue MpU3HAKOB UX

IPOTEKaHUA. |
Hccnenopanue amdporepHnx ‘
CBOMCTB THAPOKCH /(A ATFOMAHHUS I |
THAPOKCH/IA TIMHKA.
IpaxTudeckue paboTsL:

Ne 6. JKéctkocTh BOIBI B METOILI
€€ ycTpaneHus.

No 7. Pemenue
OKCIIEPUMEHTATBHBIX 33744 110 |
TeMe «BakHele MeTalIbl i 1X

COCIUHEHNI.
Breraucnenns:

10 YPaBHEHUSIM XUMUUECKUX
PEeaKUuid, €CIU OJTHH U3 PEATCHTOB
JIaH B U30BITKE WIIH CONEPKUT
IPUMECH; ,
MacCOBOH JI0JIH BBIXOJIA IPOAYKTa
peakunu

e e —

.ﬂ{af
Berectra u

qJEIIOBCKa

1
i
!
|
|
f
|
|
|
|
|
|
S

MaTepHualbl B XKHU3HHA

PyKawuiasi cpena

|
|
|

WQEOOHWW 1 MaTepualbl B

IIOBCEHEBHOMN XU3HU YEJIOBEKA.
besomacuoe ucnonszopanme
BELICCTB ¥ XUMHUYCCKUX PEaKIluit
B ObITy. IlepBast momoms mpu
XUMHYECKUX 03KOrax U

XapakTepu30BaTh POIh XUMUH

B Pa3JIMYHBIX cepax

JACATCIIBHOCTH bwou,wm\\ﬁ OCHOBHBIC |
BCIICCTBA U MaTCPHAIIE,

IIPUMCHSEMBIC B YKU3HHU

COBPEMEHHOTO YEJIOBEKA.




OTPAaBIICHUSX.
XHMHYECKOe 3arps3HeHne
OKpY>Karouiei

cpensl (IpexenabHast IOy CTUMAs
KOHIICHTpAIs BerecTs. Poip
XUMHH B PEIICHHUN
9KOJIOTHYECKUX IPOOIIEM.
XHUMHYECKUH DKCIIEPUMEHT:
Hemoucrparuu:

Mzygenue o6pasios Mmarepuanos
(CTEKIIO, CITABEI METAIIIOB,
IIOJIMMEPHBIE MaTEPUAITBI)

OOBACHATE YCIOBUS
6e3omacHoOro

HCITOJIL30BAHUS BEIIIECTB U
XUMHYCCKUX PEAKIUH B OBITY.
AHAIU3UPOBATH U KPUTUIECKH
OIIEHUBAThL HH(YOPMAIIHIO O
BIIASTHUM IIPOMBIIIICHHOCTH,
CEITBCKOI'0 XO3IHCTBA,
TPaHCIIOPTA U JIp. HA COCTOSHUE
OKPYXKAOIIEN CPEBL.

VYMETE OKa3bIBATh IIEPBYIO
IIOMOINb

IPU XUMUYECKHX OXKOrax U
orpapienusx. [Ipuaumars
y4acTHe B OOCYXKICHUN
npoOJIeM XUMUYECKOH U
9KOJIOTUYECKOH
HalpaBJI€HHOCTH, BHICKA35IBATE
COOCTBEHHYIO ITO3UIUIO TTO
IpoOIeMe | IpeiaraTh
BO3MOXKHBIE ITYTH €

perIeHus

[

Hroro o paszyeny

T

| PesepBroe Bpems

bubnuorexa
IIOK
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JlonosiHenue Kk padoueil mporpaMme yueGHoro npeamera « XumMus»
Aast 8-9 knaccos
Koauukatop npoeepsieMbIx TpedoBaHHii K pesyabTaTam ocsoenust OOTI
00O u 3JIeMeHTOB co/IepKaAHUs M0 XUMHHU
IlpoBepsieMbie TPeGOBAHHUS K Pe3yJIbTaTaM OCBOEHUsI OCHOBHOM
o0pa3zoBaTe/ibHO IporpaMmsl (8 Kiace)

Kox IIpoBepsieMble PeMETHbIE PE3YIBTAThl OCBOCHHUSI OCHOBHOU
TIpOBepPAEMOT | 00pa30BaTENBHOMN MPOrPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus
0 pe3yJbTara

1 ITo Teme: "IlepBoHAYATbHBIE XUMUYECKHUE TOHATHS"

1.1 pacKpbIBaTh CMBICT OCHOBHBIX XMMMYECKMX IOHSTHH: aTOM,
MOJIEKYJIA, XUMUYECKHI SJIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE
BELIECTBO, CMeCh (OHOPOIHAS W HEOHOPOIHAS), BAIEHTHOCTD,
OTHOCHTENIbHAS aTOMHAs U MOJIEKyJIApHas Macca, KOJUYeCTBO
BEIIECTBA, MOJb, MOJIIpHas  Macca, MaccoBas  J0Js
XUMHUYECKOIO SJIEeMEHTa B COEJMHEHUM, MOISPHbIA 00beM,
XUMUYecKas peakius, KIacCHQUKalUA peakiuil: peakiuu
COENIMHEHHNs, peaKIMd pa3lioKeHUs, peakiuu 3aMelleHusl,
peakiii oOMeHa, 9K30- M DHIOTEPMHUYCCKHE PEeaKIUH,
TETIOBOM APPeKT peakiyu, pacTBOP, MacCoBas N0JIs BEIIECTBA
(porieHTHAs! KOHLIEHTPaLKs) B PacTBOpe

1.2 WIJIIOCTPUPOBATh ~ B3aMMOCBSA3b ~ OCHOBHBIX — XMMMUYECKHUX
NOHATHIM U TIPUMEHSTh T MOHATHSA NPHU OTUCAHUU BEUIECTB U
UX MpeBpalleHui ) )

1.3 HCII0JIb30BaTh XMMUUYECKYIO CUMBOJIMKY U1 COCTaBJICHUSA
(GopMyJ1 BEIIECTB U ypaBHEHUH XMMHUECKMX PCAKUHUHT

1.4 pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHMs Macchl BELICCTB,
MTOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YUE€HUs, 3aKOHA
ABorazpo

L2 OTIpesieNATh BAJEHTHOCTh ATOMOB DJIEMEHTOB B OWHAPHBIX
COEIMHEHUAX

1.6 KJIaccU(pUIMPOBATh XUMUYECKUE PeakUuu (T10 YKUCIy U COCTaBY

YYacTBYIOLIMX B PEAKIIMH BELIECTB, 110 TEMIOBOMY d(QeKTy)

1.7 BBIUMCIISIT  OTHOCUTEIBHYIO MOJIEKYJSIPDHYIO U MOJIAPHYIO
MacChl BEIIECTB

1.8 BBIUMCJIATE MAacCOBYIO JOJIIO XUMHYECKOI'O dJIEeMEHTa 110




(hopmyiie coeMHEHN,

1.9

BBIYUCIIATE MACCOBYIO JOJIO BCIIECCTBA B paCTBOPEC

1.10

[PUMEHSATh ©CTeCTBEHHO-HAY4YHbIE METOMAbI  IO3HAHUSA —
HaOJIIOIcHWe, HW3MEpEeHHe, MOJENUPOBAHUE, OKCIICPUMCHT
(pealtbHBII U MBICJICHHBIH)

I[Io Tteme: "BaxueiiluMe mnpeacTaBUTENId HEOPraHMYECKUX
BEIIIECTB"

2,1

pacKpbIBaTh CMBICIT OCHOBHBIX XUMHUYCCKHUX TTOHSATHH: OKCHI,
KHUCJIOTA, OCHOBAaHUE, COJIb

2.2

OMMpEeeIsATh TMPUHAUISKHOCTE BEUIECTB K  OMPEJeICHHOMY
KJlaccy coeIMHEeHUM 1o popmyJiiam

2.3

KJ'IaCCI/I(bI/ILII/IpOBaTB HEOpPraHu4YeCKUe BEIICCTBA

2.4

XapakTepu30BaTh (OMUCHIBATL) 00LIME XUMUYECKME CBOWCTBA
BEINECTB  Pa3IWYHBIX  KJIACCOB, TIOATBEPXKAAs  OMHUCaHHE
NpUMEPaMK  MOJICKYSSIpHBIX  YPaBHEHUM COOTBETCTBYIOMIMX
XUMUYECKUX peaKIuii

2.5

NOPOTHO3UPOBATD CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
Ka4yeCTBEHHOI'O cocCTana, BO3MOXXHOCTHU IPOTCKaHUA
XUMHUYECKUX npeBpameHmZ B pa3sUYHbBIX YCJIOBHAX

2.6

cllefloBaTh IPaBUJIaM TOJB30BAHUS XMUMMYECKOH MOCYI0N 1
7a0opaTopHbIM  00OpyjOBaHMEM, a  TaKke  IpaBuiaMm
o0pallleHHs ¢ BEIECTBAMU B COOTBETCTBMU C MHCTPYKLMAMU 110
BBITTOJIHEHUIO  JJAOOPATOPHBIX * XUMHUYECKUX  OINBITOB MO
MOJyUYEHHIO H COOUPAaHUIO ra3000pa3HbIX BEUIECTB (BOLOPOaa U
KUCIIOPO/Ia), TPUTOTOBICHAIO PAacTBOPOB C  OINpPEISICHHOM
MaccoBOM 10Jicii pacTBOPEHHOro BELIECTBAa, MMJIAHUPOBATH U
MPOBOJUTH XUMHUCCKUE ODKCIEPUMEHTHI IO PACMO3HABAHMIO
pacTBOPOB IIeNoYell W KHCIOT C MOMOIIBIO HWHINKaTOpOB
(maxmyc, peHoadTaNenH, METUIIOPAHIK 1 APYTHE)

Zad

[POBOJIUTH PACUETHI 110 YPABHEHUIO XMMUYECKOW peakLnu

[To teme: "Tlepuonndeckuil 3akoH U Ileprogudeckas cUCTEMa
xumuueckux snementoB JI.M. MenneneeBa. CTpoeHHE aTOMOB.
XuMuyeckKas CBSI3E. OKUCIIATEIbHO-BOCCTAHOBUTEIIBHBIE
peakuun"

3.1

PACKPBIBATH CMBICII OCHOBHBIX XMUMMYECKMX MOHSTHH: AP0
atoMma, dNeKTPOHHBI cIOM aToMa, aToMHas OpOUTAlb, pazmyﬂ




aToMa, XEMHNYCCKas CBA3b, noJrsapHasi 151 HEIIOJIIpHAsA
KOBaJICHTHAsA CBA3b, RJICKTPOOTPULATEIILHOCTb, MOHHAA CBA3b,
HWOH, KaTHOH, aHUOH, CTCIICHb OKHUCIICHUS

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHUYECKHUE 3JIEMEHTHI

3.3

ONKUCLIBATE M XapakTepu3oBaTh  TaOIUUHYIO  (QopMmy
[lepronuyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3inyaTh
nouatus "rmaBHas noarpynma (A-rpynma)’ u o "moOouHas
noarpynna (b-rpynmna)", "mansie" u "0opiue" nepuoabl

3.4

packpsiBaTh  cmbici  Ilepuopuueckoro  3akona  JLH.
MenieneeBa: JEMOHCTPHPOBATh TOHMMAHUE MEPHOAMIECKOl
3aBUCUMOCTH  CBOHCTB XMMUYECKMX DOJIEMCHTOB OT HX
noJioxkenus B Ilepuoguueckoit cucreme

3.5

COOTHOCHUTL O00O3HAUEHHs, KOTOpble WMEIOTCS B TalbIHILE
"Ilepriosuyeckas cucreMa Xumudeckux onementos JI.H.
MeHnjeiieeBa" €  YMUCIOBBIMU XapaKTEPUCTUKAMU  CTPOCHMS
aTOMOB XMMUYECKUX DJIEMEHTOB (COCTaB W 3apsan siapa, odliee
YUCJIO DJICKTPOHOB U pacnpefesieHue HUX 10 DJICKTPOHHBIM
CJIOSIM)

3.6

OIIpEJEIIATh CTEIEHb OKUCIICHUS DJJICMEHTOB B OMHAPHBIX
COCIMHEHUIX ’ '

3ol

ONPENIENATh BUJL XUMUYECKON CBA3M (KOBAIEHTHAsA ¥ MOHHAsA) B
HEOPTraHMYECKUX COETUHEHMSX

IIpoBepsiemble 3jIeMeHTBI cojepakaHus (8 Kiacc)

Kon

IIpoBepsieMBIii 3JIEeMEHT COJIePIKAHU

HepBOHaanTBHBIG XUMHUYECKUEC MTOHATHA

1.1

[penmer xumuu. Pojb XMMUK B AKU3HH YeIoBeKa. XUMUsI B CUCTEME
nayk. Tema W BemecTBa. Pusiueckue CBOWCTBA  BEIIECTB.
ArperaTHoe COCTOSHUE BEIIECTB

L2

TToHsATHE 0 METOJAX MO3HAHMS B XUMUK. UHCTbIE BELIECTBA U CMECH.
CriocoObl pa3jiesieHus: cMmecei

1.3

ATOMBI n MOJICKYJIbI. XHUMHUYECKUE 3JIEMEHTDI. CUMBOJIBI
XUMHYECKUX OJICMCHTOB. HpOCTble M CJIOXXHBIC BCIICCTBA. ATOMHO-
MOJIEKYJISIPHOEC YUCHHC

1.4

Xumuueckas  (opmyna. BaneHTHOCTP  aTOMOB — XMMHYECKHX




3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTB. OTHOCuUTEIbHAS
aTroMHas Macca. OTHOCHTEJIbHAsA MOJICKYJsIpHAsA Macca. MaccoBas
A0J4 XUMHUYCCKOI'o 9JICMEHTAa B COCAUMHCHNHN

1.5

KonuuectBo BemectBa. Mok, MonspHas Macca. BzauMocssA3b
KOJIMYECTBA, MAacChl W YHCIA CTPYKTYPHBIX E€IMHUIl BEIIECTBA.
Pacuetsl 110 popMysiaM XUMHUECKUX COEAUHEHUHA

1.6

dusnyeckue U XUMUYECKWe SIBIICHWA. XHMUWYECKas peakuus U ee
NpU3HAKK. 3aKOH COXpaHeHHs Macchl BellecTB. XUMHYECKHE
ypaBHenust. Kiaccudukanms XUMAYECKUX peakiuil (coequHeHus,
pa3oXKeHusl, 3aMelleHus, 0OMeHa)

1.7

XUMHYECKUH DKCIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCYI0M, ¢
npaBuiamu paboTel B J1abOpaTopuu M [pueMamu OOpalieHus ¢
nabopaTOpHLIM 000PYI0BAHHEM, U3YUYCHNE U OMUCAHHE PUIMUECKUX
CBOWCTB  00pasiloB  HEOPraHWUYECKUX  BELIECTB,  HAOMIOAEHUE
Guznyeckux (IUIaBJIeHWE BOCKA, TasHUE JIbJla, paCTUpaHHe caxapa B
CTYIIKE, KMITEHWE U KOHJEHCAIMs BOABI) MU XUMHYECKHX (ropeHue
CBCUH, TPOKAIMBAHNE MEIHON IIPOBOJIOKH, B3aUMOJCHCTBHE Mesa ¢
KHACJIOTOM)  sBJIEHWH, H&OJIOAEHHE W ONMCaHWe IPU3HAKOB
[pOTeKaHWs  XUMHUUYECKMX  peakuuil  (pasioxeHue — caxapa,
B3aUMO/IeIICTBME CEPHOM KUCIIOTBI C XJIOPHAOM Oapus, pas3iloxKeHHe
ruapokeuaa meau (II) npu HarpeBanuu, B3aMMOJCHCTBUE XKeJe3a ¢
pacteopom cojin Meau (I1), u3ydeHue crnoco0oB pa3AeNeHus CMecei
(¢ MOMOIIBIO MarHUTa, (GUILTPOBAHKE, BLINAPUBAHUC, AUCTUIIIALNA,
xpomarorpadusi), MpoBEJECHUE OUYUCTKM  IOBAPCHHOW  COJIM,
HaOIOJeHie W OINHWCaHWe pe3yJbTaroB IPOBEACHHUA  OIBITA,
WITFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAcCChl, CO3laHue Mojeseit
MOJIEKYJT (IIapOCTEPIKHEBBIX )

-

Ba)kHeiiye nmpeacTaBUTe M HEOPraHNYECKUX BEIIECTB

2.1

Bosayx — cmech razoB. CocraB Bozayxa. Kuciopolx — 3JE€MEHT U
npocToe BerecTBo. HaxoxieHrne Kucinopoaa B Ipupose, Gusnyeckue
1 XUMUYeCKHe cBoMcTBa (peakiuu ropenus). Oxkcuael. IlpuMeHenue
kucnopogaa. CrnocoObl MOJy4eHUs KucIopoja B saboparopud u
MpOMBILIIEHHOCTH. KpyroBopoT kuciopoga B mpupoje. O30H —
AJJIOTPOTHAS MOAMPUKALINA KUCI0pOaa

2.2

TeroBoii  >PdexT XuMUYeCKOW peakiuh, TEePMOXUMHUIECKHUC
ypaBHEHWsI, 9K30- W DHAOTEPMHUUECKHE peakiuu. TOMIMBO: yrojik U
MeTaH. 3arpsi3HeHMe BO3jlyXa, YCIJICHHe IapHUKOBOIO s(hdexra,
pazpylueHue 030HOBOr0 CJI0s

2.3

Bozopo/ — 3JeMeHT U MpocToe BelecTBo. HaxoxaeHne Boaopojia B




-

npupoze, (usMyeckue U XUMUYECKHME CBOMCTBA, MpUMEHEHUe,
crocoObl notyyeHus. Kucnotel u conu

2.4

MonspHBI 00BeM razoB. PacueTsl o XUMUUECKUM YpaBHEHUSIM
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dusnyeckue cBoiicTBa BoAbl. Boma kak pactBopurtenb. PacTBopwl.
HacplleHHbIE M HEHACKIIIEHHbIE PacTBOPLI. PAaCTBOPUMOCTD BEIIECTR
B BOAE. MaccoBass JoJisl BelllecTBa B pacTBope. XUMHUYECKHUE
cBolicTBa Bojbl. OcHOBaHUs. Posib pacTBOPOB B MIPUPOJIE U B KU3HH
yesioBeka. KpyroBopot Bojbl B mpupojie. 3arpsisHeHUe MNPUPOAHBIX
BOJ. OXpaHa M OUnCTKa TIPUPOJIHBIX BOJT

2.6

Knaccuduxanus HEOPradHUYECKUX COCIMHEHUH. Oxcnpl.
Knaccuduxanus OKCHJIOB: cojieo0pasyroue (ocHOBHBIE,
KUCIIOTHBIC, amdoTepHbie) M HecoseoOpasyromue. Homenknarypa
OKCUI0B. DU3NUECKUE U XUMUUECKUE CBOMCTBA OKCUAOB. llonyuenne
OKCUJIOB

2.7

OcHoBanusi. Kiaccugukanusi ocHOBaHUHN: LIEJI0UM U HEPACTBOPUMbIE
ocHosanusa. Homenkiarypa ocHoBanuii. dU3nyeckre U XMMUYCCKUE
CBOMCTBA OCHOBaHUM. [lonyuenue ocHOBaHUI

2.8

Kucnorel. Knaccudukamus  kucnmor. Homenknarypa — KHCHOT.
duznueckue U XUMHUYECKHME CBOHCTBA KHUCIOT. Pl aKTUBHOCTH
metasuios H.H. bexerosa. [TonyyeHue. kuciot

2.9

Comu. Homenknarypa cosneit. dusnueckie U XUMUYECKHE CBOHCTBA
couseil. IlomyueHnue coteit

2.10

['eneTnueckas cBs3b MEXAY Ki1acCaMU HCOPraHMICCKUX COCIMHECHUN

2.11

XUMUUeCKUii AKCTIEPUMEHT: KaueCcTBEHHOE orpeiesicHue
COJIEp)KaHusl KUCIOpoAa B BO3AyXe, IIOIydeHHe, coOupaHue,
pacrio3HaBaHUe W H3YYeHHE CBOWMCTB KHUCJIOPOJAA, HaOJIIOJeHUe
B3aMMO/ICHCTBUS BEIIECTB C KMCJIOPOJAOM M YCJIOBUsI BOZHUKHOBEHMUSI
¥ IpeKpalieHuss ropeHus (roxapa), O3HaKOMJIEHHE ¢ obpasuamu
OKCHIOB M OINHWCaHWEe WX CBOWCTB, TMOJIydeHHE, COOMpaHue,
pacrio3HaBaHWe M  HW3yueHHE CBOWCTB BoJOpojAa (ropeHue),
B3auMojelictBue Bozopoxa c¢ okcumom wmenu (II) (Bo3moxkHO
HCTIOTB30BaHKMe BUIeOMAaTepPHaIoB), HaOMOieHe 00pa3oB BEIIeCTB
KOJTHYECTBOM | MOJIb, HMCCieoBaHHe OCOOEHHOCTEW pacTBOPEHUs
BEIIECTB C Pa3jIMYHON PacTBOPUMOCTHIO, TIPUTOTOBJIEHUE PAacTBOPOB
C OIpeAeNeHHON MaccoBOM Jojiell pacTBOPEHHOTO BellecTBa,
B3aMMOJIECTBHE BOJBI C MeTajulaMM (HAaTpUEM | KaJlbLIUEM)
(BO3MOJKHO  MCIIOJIb30BaHME  BHICOMATEPUAJIOB),  ONPEAEICHHUE
pacTBOPOB  KUCJIOT M IIEJIOYEd ¢ [OMOLIBIO HHIMKATOPOB,
HCCIIeJOBAHUE 06p33u0B Heopraﬂuqecxux BEeIECTB paBIII/ILIHbIX




KJIacCOB, HAOJIONEHHE H3MEHEHUS OKPACKH UHIUKATOPOB B
pacTBopax KHUCJOT U LIe/IoYeil, u3yyeHue B3aUMOJIEICTBUS OKCHja
meau (II) ¢ pacTBOpoM cepHOW KHCIOTBI, KHUCIIOT ¢ MeTasIaMu,
peaKuuii HelTpaau3auuu, IOJTyYeHHe HepacTBOPUMBLIX OCHOBAHWIL,
BBITCCHCHHME OJHOTO MeTa/la APYrMM W3 PacTBOPa COJIM, PELLEHHUE
OKCIEPUMCHTANILHBIX  3a7a4 Mo TeMe "BaxHeililnue Kiacchbl
HEOPraHUYECKUX COeMHEHU"

ITepponnueckuit 3akoH u Ileprnonuueckast cucTeMa XUMHUUECKHX
ssieMeHToB JI.M. Menneneesa. CrpoenHue artoMoB. XHUMUYECKas
CBsA3b. OKUCIUTENBHO-BOCCTAHOBUTEILHBIE peaxkumuu

3.1

IlepBble  MONBITKU — KiIacCH(UMKALUUMM — XUMHYECKHX — 3JIEMEHTOB.
[lonsitue 0  rpynmax — CXOIHBIX — SIEMEHTOB  (ILEJIOYHBbIE W
EI0YHO3EME/IbHbIE  METAUIbI,  TaJlONeHBl, UHEPTHBIE  rasbl).
DJIeMEHTBI, KOTOPBIE 00pa3yroT aM(pOTepHbIE OXCHIBI U FHIPOKCHIBI

3.2

[lepuomnyecknii  3akoH. [leproamueckas cucTeMa XHMHUYECKUX
3JIEMEHTOB JAN. MeHeneesa. KopoTtkonepuoaas 17§
JUIMHHOTIepuoHas (opmbl Ileproanueckoil cuCTEMBI XUMHUYECKUX
siaeMeHToB JIL.W. Menpneneesa. Ilepuonsl u rpymmsl. Pusnueckuii
CMBICJI [I0PAIKOBOIO HOMEpPa, HOMEPOB [1€PHO/Ia U IPYIIIIbI JJIEMEHTA

3.3

Crpoenne aromoB. CocTaB aTOMHBIX sifiep. M30TONBI. DNEKTPOHBI.
CrpoeHre 37EKTPOHHBIX 000JOYEK aTOMOB TEPBBIX 20 XHMHYECKHX
snemeHToB  Ilepnoguueckoit  cucremer  JIM.  Menneneesa.
XapakTepucTKa XUMHYECKOTO 3J€MEHTA I10 €ro MOJIOKEHUIO B
Ilepronnueckoii cucreme JI.1. Menneneepa

3.4

3aKOHOMEPHOCTH ~ M3MCHEHHsI  pajuyca aTOMOB  XHMMHYCCKHX
DJIEMEHTOB, METAUTHYECKHX W HEMETAUIMUECKUX CBOICTB TIO
rpyniaM W mepuojaM. 3HadyeHue [lepHoguueckoro 3akoHa u
Ileprnosnyeckoil CHCTEMBI XUMHUYECKHUX BJIEMEHTOB JUIS Pa3BUTHS
Hayku u npaktuku. J[.1. MenneneeB — ydeHblil ¥ IpaskiaHiH

3ud

Xumuueckas cea3b. Kopanenrnas (mosnsipHas ¥ HENoJNSIpHAsA) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUUYECKUX 3J1EMEHTOB. MlOHHas cBs3b

3.6

CreneHb OKHUCIICHUS. OKuCIUTEIbHO-BOCCTAHOBUTEIIBHBIE peaKkiuu.
HpOHGCCbI OKHUCJICHUA H BOCCTAHOBJICHUSI. Oxkucnurenu H
BOCCTAHOBUTEIN

3.7

XUMUYECKAH SKCTIEPUMEHT; H3ydeHHe 00pasIioB BEIIECTB METANoB
1 HEMETAJIJIOB, B3aMMOJIEHCTBHE I'MIPOKCHJA IIMHKA C pPacTBOPAMU
KUCJIOT M ILIEJIOYCH, IIPOBEJEHUE OIBITOB, WJUIOCTPUPYIOIIUX
IIPUMEPBbl  OKHMCIUTEIIBHO-BOCCTAHOBUTENIBHBIX peakuuii (ropeHue,
peakuun pazoKeHus, COeAUHEHHUS )




IIposepsiemble TpeGoBaHMS K pe3yabLTATAM OCBOEHHS] OCHOBHOI

oOpasoBaTeJbHOI MporpaMmel (9 Kaacce)

Kon
npoBepseMor
0 pe3yJbTaTa

IIpoBepsieMble IpegMETHBIE pe3yIbTaThl OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHus

1

Ilo Teme: "BewectBo 1 xuMuveckas peaxiys"

1.1

PacKphIBaTh CMBIC]I OCHOBHBIX XMMUYECKUX MOHSTUI: pacTBOp,
BJIEKTPOJIUTHI, HERNIEKTPOJTUTHI, DIEKTPOJIUTHYECKAS
JUCCOIMaNMs, peakiMd HOHHOrO OOMEHa, KaTaliuzarop,
XHMMYECKOE  paBHOBecHe, 0oDpaTUMble UM HEOOpAaTUMBIE
peakuumu, OKMCJIUTEJIbHO-BOCCTAHOBUTENIbHBIE peakuuu,
OKHCJIMTE]Ib, BOCCTAHUBUTEJb, OKUCJIEHME W BOCCTAHOBJICHUE,
aJlJIOTPOIUs, aM(pPOTEPHOCTh, XUMUYECKasl CBSI3b (KOBaJEHTHAasL,
MOHHAsl, METAJUINYECKas), KpUCTaInueckasi peleTKa, CIijiaBbl,
CKOPOCTb XUMHUYECKOH peakiuu

1.2

WUTKOCTPUPOBATh ~ B3aMMOCBSI3b  OCHOBHBIX  XUMWYECKUX
NOHSATUH M NPUMEHATh STH IOHATUS IIPU ONUCAHUU BEILECTB M
UX IIpeBpalleHui

1.3

COCTABJIATh YPABHEHUS  DJIEKTPOJUTHUSCKOW  JTUCCOLHAIIAN
KHCJIOT, LIeJI0YeH U COJel, TTOJIHbIe U COKpAIlleHHbIE YpaBHEHUS
peakuii MFOHHOTo 0OMeHa

1.4

pPacKpbiBaTh  CYIIHOCTb  OKUCJIMTEIbHO-BOCCTAHOBUTEJIbHbIX
peakLMii IMOCPENCTBOM COCTABJIEHHUS SJIEKTPOHHOIO OamaHca
OTUX peakLui

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOU peakluu

ITo Temam: "Hemetaiuiel 1 ux coequueHus’ u "MeTauibl U UX
coenuHenus"

2.1

XapakTepu3oBaTh (OMUCHIBATH) 0OlIME W CHelu(pUIecKue
XUMHYECKUE CBOMCTBA MPOCTHIX M  CIIOKHBIX  BEIIECTB,
MOATBEPXK2st ONMMCaHNUe TTPUMepaMH MOJIEKYJIIPHBIX W MOHHBIX
YPaBHEHUI COOTBETCTRYIOMIMX XUMUUECKUX PEAKITHH

2.2

COCTaBJITh YpaBHEHUA peaKunﬁ, MNOATBCPXKAAOIIUX
CylI€CTBOBaHUE [E€HETUYECKON CBSI3U MEXKIOY BCIICCTBAMUA
Pa3JIMYHBIX KJIaCCOB

2.3

I[IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX
CTPOCHMUI, BO3MOXXHOCTHU IPOTCKAHUA XHUMHYCCKHUX




NpeBPALIECHUI B PA3JIMUHbIX YCIOBHIX

2.4

CJIEJIOBAaTh TPABUJIAM IIOJB30BAHUS XUMHUYECKOM MOCYNON U
nabopaTopHBIM ~ 00GOpyJOBaHWEM, a TaKKe  TpaBHIIaM
00pallleHus ¢ BEIECTBAMH B COOTBETCTBIH ¢ HHCTPYKIUSMH IO
BBITMIOJTHEHUIO  J1a00OpPaTOPHBIX ~ XUMHUYECKHX  OIEBITOB 10
IOJYHYEHHIO U cOOMpahuio ra3000pasHbIX BEWIECTB (aMMHUaKa 1
YIIIEKUCIIOro rasa)

2.5

NPOBOJUTL PEaKLUU, MOATBEPKAAIOIINE Ka4eCTBEHHBIN COCTaB
Pa3TUYHBIX BEIIECTB: PAcIIO3HABATH OMBITHBIM MyTEM XJIOPHI-,
Opomua-, noaua-, kapOboHar-, docdar-, CHIHKAT-, cynbdar-,
TUAPOKCUI-MOHBI, KATUOHBl aMMOHHUS, MOHBI H3YUEHHBIX
METa/NIOB, ~ NPUCYTCTBYIOIME B BOJHBIX  pacTBOpax
HEOPraHUYeCKUX BEILECTB

Ilo Teme: "Xumus u okpyxatouias cpeaa'

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYecKuX MoHsaTui: ITIK
BELIIECTBA; KOPPO3US METaJIOB

3.2

IIPUMEHATh OCHOBHbIE OINEPALIUUA MBICIUTEIBHON JeSITEIEHOCTH
— aHaNM3 U CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEMATU3AIIHIO,
BbISIBJICHHE PUYMHHO-CIECTBEHHBIX CBS3EH — JUIS U3yueHHUS
CBOMCTB BEIECTB M XHMUYECKHX peaKluii; ecTeCTBEHHO-
Hay4yHbIE METOABI MO3HAHUS — HAOMIOJCHUE, W3MEPEHNE,
MOJIEJINPOBAHUE, DKCIIEPUMEHT (PeaIbHBIM U MBICJCHHBIM)

IIposepsieMble 3J1eMeHTHI coaepxkaHus (9 Kiaace)

Kon

[IpoBepsieMbiii sIeMeHT co/lepiKaHus

BewectBo u xumuyeckas peakuus. IToBropenue

1.1

Ilepuomnueckuii 3akoH. Ilepuoamyeckas cucTeMa XUMHYECKHUX
anemeHToB JI.1. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B
U3MEHCHMM CBOMCTB XMMMYECKMX DJJIEMEHTOB IEpPBBIX Tpex
NEPUONIOB, KaJlus, KajbUUsd U HUX COCAUHEHUH B COOTBETCTBUM C
MOJIOXKEHUEM dJIeMEHTOB B [Ieproanueckoil cucTeMe U CTPOSHUEM UX
aTOMOB

1.2

Crtpoenue  BemiecTBa:  BHABI  XUMUYECKOW  CBSI3U.  THIIBI
KPUCTAJVIMYECKUX PEHIeTOK, 3aBUCUMOCTh CBOMCTB BELECTBA OT TUIIA
KPUCTAJUIMYECKON  pelleTKM W BuUJa  XUMHYECKOH  CBS3MU.
Knaccudukanus u HOMCHK/IaTypa HEOpPraHWYeCKUX  BEIICCTB
(MeXayHapoaHas ¥ TpUBHAbHAs). XUMUUECKUE CBOMCTBA BEILECTB,




OTHOCAILIUXCs K pa3jIMYHbIM Kjaccam® HCOPIraHU4CCKUX CO@HHHﬁHHfI,
[CHETUYECKAA CBA3b HEOPraHNMYCCKUX BELICCTB

1.3

Knaccudukanms XUMHYECKUX peakiMii Mo pasInIHBIM MpH3HAKAM
(Mo 4mcily M cOCTaBy YYAaCTBYIOIIUX B PEAKIUU BEIIECTB, I10
TEIUIOBOMY 3G QeKTy, TO W3MEHEHWIO CTeleHed OKUCIEHMS
XUMHUYECKUX  DJIEMEHTOB, IO  OOpPaTUMOCTH, IO  Y4YacTHIO
Karajau3aropa). OK30- u IH/0TEPMUUYECKHE peaxuuu,
TEPMOXUMHUYECKNE ypaBHeHUs. [loHsATHE O CKOpPOCTH XUMHYECKOU
peakuuu

1.4

[Tordarue 00 OOPATUMBIX M HEOOPATUMBIX XUMHUECKUX peaKIUsX.
[lonssTe O TOMOIEHHBIX H TeTEePOTEHHBIX peakiusx. [loHsTHE O
XHMUYECKOM paBHOBECUMU. DaKTOpbl, BIMAIOIIUE HA CKOPOCTh
XUMUYECKON peakLMy U IT0JOXKEHUE XUMUYECKOTIO PABHOBECHSI

1.3

OKUCIUTEIBHO-BOCCTAHOBUTCIIBHBIC pCaKuuu, 3H€KTpOHHbIﬁ OaaHc
OKUCJIUTEIFHO-BOCCTAHOBUTEILHOMN pe€aKnuu. Cocrapienue
ypaBHeHI/Iﬁ OKHCIIMTEIIBHO-BOCCTAHOBUTECJILHBIX pea}qmﬁ C
HCITOJIb30BAHHUEM METOda SJICKTPOHHOI'O OanaHca

1.6

Teopuss  SIEKTPOJUTUUECKON  JAUCCOIMALIMM.  DJEKTPOJIUTH U
HEJJIEKTpoJMThl. KaTuoHbl, aHuoHbl. MexaHu3M JAuccouUaluu
BEIIECTB C pA3JMYHBIMM BHUJAMHU XHUMHUYeCcKOW CBs3u. CTerneHb
pucconnanui. CUnbHBIE W Cla0ble 3JIEKTPOJIUTHL. Peakiiuin HOHHOTO
oOMeHa. YcIJIoBUsI IPOTEKAHUS peakiuii HOHHOTO 0OMEHa, MOJTHBIE 1
COKpAallleHHbIE HMOHHBIE YypaBHEHUs peakuuid. CBOWCTBAa KHCIIOT,
OCHOBaHUH U CoJieil B cBeTe MpeJ/ICTaBICHU 00 31eKTPOJIUTHYECKON
aucconmaumu. KaudecTBeHHble peakuMd Ha uWOHBL. [loHsATHe O
TUAPOJIUA3E COJIEN

1.7

XuMu4yeckuid ~ HKCIEpPUMEHT:  O3HAKOMJIEHME  C  MOJeNsIMHU
KPUCTAJUIMYECKUX PEUIETOK HEOPTaHWYECKUX BEUIECTB — METAJUIOB U
HeMeTalioB (rpadbura M anMmaza), CJIOXKHBIX BEILECTB (XJopuja
HaATpusl); UCClIeOBaHUE 3aBUCHUMOCTH CKOPOCTH  XMMUYeCKOU
peaKkumMm OT BO3ACUCTBUSI pa3jIMUHBIX (PAKTOPOB; HUCCIEI0BAHUE
3JIEKTPOIIPOBOJAHOCTH PACTBOPOB BELIECTB, IIpOLlECca JUMCCOLUALUU
KUCJIOT,  Iejoyed u  cojeil  (BO3MOXKHO  HCIOJB30BaHUE
BUJIEOMATEPUATIOB);  MPOBEACHHUE  OMBITOB,  WJIIOCTPUPYIOLIMX
MNPU3HAKU TPOTEKaHUsl peakuuil HoHHOro oOmeHa (oOpa3oBaHUE
ocaZka, BBAENIEHMe Tasza, o0pa3oBaHWe  BOJBI);  OIBITOB,
HJUTIOCTPUPYIOIIUX — TIPUMEPhl  OKUCITUTEbHO-BOCCTAHOBUTEbHBIX
peakumit  (TopeHHWe,  peaKiuu  pa3jioKeHHsS,  COEJMHEHUS);
pacro3HaBaHHe  HEOPraHWYEeCKMX  BEIeCTB  C  ITOMOINBIO
KayeCTBEHHBIX pEaKlMii Ha WOHBI; pPELIEHHE SKCIEPUMEHTAIbHBIX
3aJ1a4




Hemeraiibl 1 ux COCAMHEHUA

2.1

OO111as xapaKTepuCTHKa ragoreHoB. OCOOEHHOCTH CTPOEHHS ATOMOB,
XapakTepHble CTemeHu okucieHus. CtpoeHne W (QU3HUEcKHE
CBOMCTBA ITPOCTHIX BEIIECTB — IraJIoreHoB. XUMHUYECKUEe CBOMCTBA HA
MpuUMepe Xyopa (B3aUMOJEHCTBHE ¢ MeTallllaMd, HeMeTallaMHu,
wenoyamu).  Xnoposojgopua. ConsiHas — KUCIIOTa, XUMUYECKHUE
CBOMCTBA,  IIOJydeHMe, npuMeHenue. JleifictBue xuopa u
XJIOPOBOJIOPO/IA HA OPraHuzM uesloBeka. BaxxkHelmme Xmopuasl U Ux
HaxXO0XXJEHUE B MIPUPOJIE

2.2

OOmas xapaktepuctika siemMeHToB VIA-rpynmel. OcoOeHHOCTH
CTPOCHHUsI aTOMOB, XapaKTepHbIe CTeleHu okucieHus. CrpoeHue u
(hu3nyeckre CBOMCTBA HPOCTBIX BELIECTB — KHUCIOPOAA M CEphl.
AstotponHple MOIMGUMKALMU KUCIOPOAa M Cepbl. XMMUUYECKHE
cBorcTBa cephl. CepoBOJOpPOJI, CTpoeHUEe, (PU3HUECKHE U XUMUUECKHE
cBorcTBa. OKCHIBI Cepbl KaK MPECTABUTEIN KHMCIOTHBIX OKCHJIOB.
CepHast kucnora, GU3MUECKHe M XUMHUECKHE CBOMCTBA (00LIMe Kak
NPEACTaBUTEN KJlacca KHUCJIOT M creuududeckue). XUMHYECKHUE
peakuuy, JeKallyue B OCHOBE MPOMBILIEHHOIO Cocoba MoaydeHus
cepHor  KucaOTeL.  Ilpumenenwe. Conw  cepHOW  KHCIOTEL
Ka4yecTBeHHas peakuus Ha cynbdar-uoH. HaxoxaeHue cepsl u ee
COe/IMHEHWH B TpHpoJe. XUMHUECKOe 3arps3HeHHE OKpYyKaromiei
Cpedbl COCAMHEHUAMH Cepbl (KUCIOTHBIC [IOKIH, 3arps3HeHue
BO3/lyXd ¥ BOJIOEMOB), CIIOCOOBI €ro Mpe0TBpaLeHus

2.3

O6was xapakTepucTuka saeMeHToB VA-rpynnbl. OcoOeHHOCTH
CTPOEHUS aTOMOB, XapaKTepHble CTEeNeHW OKMCIEHUs. A30T,
pacnpocTpaHeHue B pupoje, Gusuyeckue U XMMHUCCKUE CBOMCTBA.
Kpyrosopor aszora B mnpupoge. Ammuak, ero ¢Gusndeckue U
XUMHYECKUE CBOMCTBA, MosiyyeHue u” npuMeHenue. Conu aMMOHMUS,
X  (uU3KMYeCKHe U XUMHUYECKHe  CBOWMCTBAa,  MpUMEHEHHE.
KauecTBeHHas peaxkuusi H2 HOHBI aMMOHMs. A30THas KHUCIIOTa, ee
noyiydeHue, (GU3NYecKe W XUMUYECKHE CBOWCTBA (00uIMe Kak
NPEICTAaBUTENIA Kacca KUCIOT U crnenuduueckue). Mcenons3oBanue
HUTPATOB W COJICH aMMOHHS B KayeCTBE MUHEPAJIbHBIX yJOOpPCHHUII.
XHUMHUUECKOE 3arps3HEHHEe OKPYXKAIOIIEH Cpe/ibl COeAUHEHUAMU a30Ta
(KUCTIOTHBIE NOXKHM, 3arPsI3HEHHE BO3/LyXa, MOYBbI M BOJOEMOB)

2.4

@ochop, annorponHsle Moxudukanuu pocdopa, dusnueckue u
XUMHYeckne cpoiictBa. Okenn docdopa (V) u dpochopnast kuciora,
(usuyeckue ¥ XUMUYECKHE CBOMCTBA, mostydeHue. HcronpzoBaHue
(ocdaros B kauecTBe MUHEPATbHBIX Y100pEHHI

2.5

Obmas xapaktepuctuka siaemeHToB I[VA-rpynnel. OcobeHHOCTH
CTPOEHUsI aTOMOB, XapaKTepHble CTElNeHU OKHCIEeHHs. YTIJepo/,




AJUIOTPOIIHbIE  MOJU(UKAMUM, PaclpoCTpPaHEHUWE B  INPHUPOJE,
¢usnueckue u xumudeckue cBoiictBa. Azcopbuus. Kpyrosopor
yriaepoaa B mpupozae. Okcuabl yriepona, UX (GU3MYecKue U
XUMHUYECKHE CBOMCTBA, ACMCTBUE HA JKUBbIE OPraHU3MBI, [1OJyYEHHE
W MpUMEHEHHEe. DKOoJoruyeckue npoOsemsl, CBA3AHHbLIE ¢ OKCHIOM
yraepona (IV); rumoreza rnoOaJbHOTO IOTEIUIEHUS —KIMMaTa,
NapHUKOBEIM 3 dekT. YronpHas KUCoTa U ee CoNd, uX Gusndeckue
U XUMUYECKHe CBOMCTBa, MoJydeHue U npuMmeHenue. KayecTseHHas
peakuus Ha KapOoHar-woHbl. Mcrmonp3oBaHWe KapOOHATOB B OBITY,
MeUITIHE, TPOMBIIIIIEHHOCTH U CEJIbCKOM XO3SCTBE

2.6

HCpBOHa‘]aﬂthIC MOHATUSA 00 OpraHM4eCKMX BCUICCTBAX KaK O
COCOMHCHUAX YIJICPOJa (M\CTaH, 3TaH, DTWICH, alCTHJICH, 3TaHOJI,
IAOEPUH, YKCYCHAA KI/ICHOTa). Hx cocTaB 1 XUMHUUYECKOE CTPOCHUE.
[TousiTe 0 OMOJOrMUECKW BAXKHBIX BEIECTBAX: JKupax, 66HK&X,
yriieBogax — U UX poJikd B JKU3HHU YCJIOBCKA. MaTepHaanoe CIUHCTBO
OpraHN4Y€CKUX U HCOPraHUYCCKUX COCJIMHEHU I

2.7

KpemHuii, ero ¢usnyeckue 1 XUMUYECKUE CBOMCTBA, MOJyYCHHUE U
npumenenne.  CoeauHenus KpemHust B npupoge.  OOmwue
mpeJicTaBIeHust 00 okcuje kpeMHust (IV) W KpeMHHEBOW KHCIIOTE.
CumKarsl, ux UCIIOJIb30BaHUE B OBITY, MeJIUIIHE,
OPOMBIIIUIEHHOCTH.  BaxkHelmme  CTpOMTENILHBIE — MaTepHalbl:
KepaMuKa, CTeKJ0, I[eMeHT, OeToH, kene300eToH. IIpobiemsl
0€30I1aCHOr0  KCIIOJIB30BaHUs  CTPOUTENIBHBIX  MaTepualioB B
[HOBCEIHEBHOU KU3HHU

2.8

XUMWUECKUH HKCTIEPUMEHT: W3ydeHue o0pasloB HeOpraHu4ecKux
BEILECTB, CBOMCTB COJISIHOM KUCJIOTHI; MPOBEIEHUE KadeCTBEHHBIX
peakiuii Ha XJOPWJI-MOHBl W  HAONIOJEHWe TPHU3HAKOB WX
MPOTEKAHMs; OMBITHL, OTpakaioliue (U3HYECKHEe U XUMUYECKHE
CBOMCTBa rajJorcHOB M HX COGJIHHCHI/Iﬁ (BO3MO)KHO HUCITOJIB30BAHHC
BUIEOMATEPUAIOB);  O3HAKOMJIEHHWEe ¢  oOpasuaMu  XJIOPHUJIOB
(raloreHu0B); O3HAKOMJIeHME C oOpasuamMu Ceppl W ¢
coeqMHeHUsAMU  (BO3MOKHO — MCIIOJIb30BAaHUE BHAEOMAaTEPHUATIOB);
HaOJroJeHre Impolecca OOYIrJIMBaHUs —caxapa II0J [eHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOH KUCJIOTHI, M3YYEHHE XHMHUYCCKUX
CBOMCTB pa30aB/ICHHON CEPHOM KHUCIIOTHI, IPOBEACHHE Ka4eCTBEHHOM
peakuuy Ha Cylb(ar-uoH v HaOMOACHUE NpU3HaKa €¢ MPOTEKaHMUs;
O3HaKOMJIeHHe ¢ (M3MUYECKMME CBOWCTBAMHU a30Ta, pocdopa m ux
coeqMHEHNH  (BO3MOMKHO  WCIOJb30BaHWE  BU/IEOMATEPUATIOR),
oOpasuamu  a30THBIX W (GochOpHBIX yHOOpeHuid; moiydeHue,
coOupaHuWe, pacrio3HaBaHWe W U3ydeHWE CBOWCTB aMMHaKa;
TpoBejIeHNe KaUeCTBEHHBIX peakLiii Ha HOH aMMOHUS U (ochar-uon
M M3ydeHHe IIPU3HAKOB WX [POTEKaHWs, B3aUMOJEHCTBUE




KOHLIEHTPUPOBAHHON a30THOM KHCIOTBI C MEIbIO  (BO3MOJXKHO
UCIIOJIb30BaHUE BUICOMATEPHUAJIOB); U3y4eHUe Mozelen
KPUCTAIMYECKUX ~ pEIIeTOK — anMasa, rpapura,  Qynepena;
O3HAKOMJIEHME C MPOLECCOM aJcopOLUU PacTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa; MOJIy4CHHUE,
cobupaHue, pacro3HaBaHUE U U3YyUYCHME CBOUCTB YIVIEKMCIIOrO rasa;
IpoBeJIeHHe KaueCTBEHHBIX: peaklinii Ha KapOoHaT- U CHIIMKAT-HOHBI
U W3yueHWe TPU3HAKOB WX TIPOTEKaHWs; O3HaKOMJIEHHE C
NpOYKLHEN CUJIIMKATHOU MIPOMBILILIEHHOCTH; peluenue
SKCIIEPUMEHTANTBHBIX 337au 1o TeMe "BakHewnye HeMeTallulbl U UX
coemHeHus"

MeTajuibl U UX COSIUHEHU S

3.1

OOwiass XapakTepucTHKa XUMHUYECKMX 3JICMEHTOB — METaUIOB Ha
OCHOBAaHUU UX IoJiokeHus B Ilepuoanueckoil cucteMe XMMHYECKUX
snementoB JIM. MengeneeBa u crpoeHus aromoB. CrpoeHue
METaJJIOB. Mertannudeckas CBSI3b " MeTaIn4ecKas
KPUCTAIIMYECKash PeLIeTKa, DIEKTPOXUMUUCCKHH Pl HaIpsOKeHU N
METaJIJIOB

3

dusryeckue ¥ XUMUUECKH:S CcBoicTBa MeTauioB. OOue crnocoobl
nosryyeHusi MeTaioB. IIoHATHE O KOPPO3MM METAIIOB, OCHOBHBIC
crmocobbl  3almuThl MX OT Kkopposuu. Crasbl (CTallb, YYIyH,
JIOpamiOMMHUH, OpoH3a) M MX T[pUMeHeHue B ObITy W
MPOMBIIIIJICHHOCTH

Fed

[lenouHple MeTaLIbL: TOJOKeHUE B Ilepuojnveckor cucreme
xumudeckux siaemenroB .M. Menpaeneesa; CTpoeHHE UX aTOMOB;
HAxXOJXKIeHue B nmpupoje. Ou3nUecKHe U XUMHUYECKHe CBOMCTBA (Ha
npumMepe Harpust U Kanus). OKCubl U THAPOKCU/bL HATPUSL M KaIus.
[TprMeHeHHe WETOUHBIX METAJUIOB U X COEIMHEHUH

3.4

Maruuii ¥ IHieJIOUHO3eMeJEHbIE MeTasibl (KablUii): MOJIOKEHUE B
[MeproanuecKoi cucTeMe XUMUICCKUX SJIEMEHTOB JI.U. Menjieneena,
CTpOEHHE MX AaTOMOB; HaxOXJeHue B mnpupoje. dusuueckue u
XUMUUYECKHUE CBOMCTBA MarHus U Kajapuus. BaxkHenue coeJMHEeHUs
KasbLiyst (OKCHI, TMAPOKCH, conu). JKecTKOCTh BOJIBI M CIOCOOBI ee
yCTpaHeHUs

3.5

AjroMuHuii: nosjoxenue B Ileprmoauyeckoil cucTeMe XHMHUYECKUX
snementoB .M. MeHaeneeBa; CTpoeHHE d4TOMA; HAXO0XKIACHHC B
npupofe. @u3MUecKHe U XUMUYECKUE CBOUCTBA  AIOMUHMSL.
AmdorepHbie CBOWCTBA OKCKAA U FMIPOKCUIA AIFOMUHUS

3.6

Kemnezo: TMOJOXKEHUE B HepI/IO,[[I/I‘IGCKOﬁ CHUCTEME XI/IMI/I“ICCKI/Iﬁ




anemerros .M. MenjeneeBa; cTpoeHUE aToma;, HaXOKIACHUC B
npupoze. dusnueckue U XuMHUYecKHe CBOHCTBA Kenesa. OKCHUIBL,
ruapoKcuabl U cosiv xkenesa (11) u sxenesa (I1I), ux cocras, cBOHCTBa
U TMOJLyYeHUe

3.7

XUMUYECKHI DKCITIEPUMEHT: 03HaKOMIJIEHUE ¢ 00pa3liaMi METAJJIOB U
CIUIaBOB, MX (U3UUECKUMU CBONCTBAMH;, HU3YUYCHHME pE3yJIbTaTOB
KOPPO3MU METALIOB (BO3MOXKHO KCIIOJIb30BAHUE BHIEOMATEPUANIOB),
0COOEHHOCTEH B3aMMOJEHCTBIS OKCHIA KajblMsi U HATPUS C BOJOMH
(BO3MOJKHO ~ MCIIOJIb30BaHKME  BH/COMATEPHAJOB);  HMCCJIE/I0BaHKE
CBOMCTB JKECTKOH BOJBI; Mpolecca ropeHus jkejieza B KHUCIOPOAC
(BOBMOJKHO ~ KCIOJIB30BAaHUE  BHAEOMAaTEpUalioB);,  MPH3HAKOB
MPOTEKaHUsl KAYECTBCHHBIX peaKiMil Ha MOHbl (MarHusi, KanbLiusd,
amomunumsi, 1mHKa, kenmesa (1) u sxemeza (III), memm (II));
HaOJII0/IeHNe U OTIMCaHUe MTPOLIECCOB OKpAITMBAHUS TJIAMEHU MOHAMU
HATPUS,  Kamusd W Kalblus  (BO3MOXKHO — WCIOJIB30BAHHE
BUIEOMATEPUAIIOB); UCCIIEI0BAHNE aM{(pOTEPHBIX CBONCTB
TMAPOKCHIA  TIOMHHHsS M THAPOKCHIA  [UHKA;  pelleHHe
SKCIIEPUMEHTANBHBIX 3ajau [0 TeMe "BaxHeWinne MeTajllbl U uX
coequHeHus"

XuMHUS U OKpyXkKarolias cpea

4.1

HoBble Marepuanbl M TexHojoruu. BemecrBa W Marepuajibl B
[IOBCETHEBHON KM3HM 4YeJloBeKa. XUMUS U 310poBbe. besomacHoe
MCIIONIb30BAHME BELIECTB M- XMMUYECKUX peakiuid B Obity. IlepBas
[IOMOIIb MPY XUMUYECKUX 0JKOTax U OTPABJICHUAX

4.2

OCHOBBI DKOJIOMYECKOH IpaMOTHOCTU. XHUMHUYECKOE 3arpsi3HEHHE
okpyxatomeit cpeasl. IIJIK. Poib xuMu# B peLIeHHH 3KOJIOTMYECKUX
npobnem.  IIpupojHble — MCTOYHUKM  YIVIEBOIOPOAOB  (yroib,
MPUPOAHbIHA ra3, HedTh), MPOLYKTHI X MepepaboTKu, UX POJIb B OBITY
1 MPOMBILLTIEHHOCTH

4.3

XUMWYECKUI  DKCIIEPUMEHT: H3ydeHHne 00pasioB MaTepuasos
(CTeKJ10, CIUIABBI METAILIOB, OJIMMEPHBIE MATEPHAJIbI)




[posepsiembie Ha OI'D no xumuu TpedoBaHMs

K pe3yJIbTaTaM OCBOEHUsI 0CHOBHOI 00pa3oBaTe bHOI MPOrpaMMBbl

OCHOBHOI'0 0011er0 00pa3oBaHHsA

Kon
npoBepsEMOT
0 TpeboBaHus

[TpoBepsieMble TpeOOBaHUsA K MPEIAMETHBIM Pe3yJIbTaTaM
0a30BOro ypoBHs OCBOCHHsI OCHOBHO} 00pasoBaTenbHON
TIPOrpaMMBI OCHOBHOTO 001mero o6pasoanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

0 TI03HABAEMOCTH SIBJIEHUI TPUPO/IBI, TTOHUMAHKUE 00BEKTHBHON
3HAYMMOCTH OCHOB XMMMYECKOW HAayKM Kak  oOyiacTH
COBPEMEHHOI'0 ECTECTBO3HAHMUSL, KOMIIOHEHTA OOIIE#l KyIbTYpbI
¥ [IPaKTUUYECKOW JIesITeJbHOCTH —UYeJlOBeKa B yCIIOBMAX
COBPEMEHHOI0 O0O0LIeCcTBa; NOHMMaHWE MECTa XUMUM Cpeau
JIPYTUX €CTECTBEHHBIX HAYK

1.2

O  HAay4yHLIX  MeTojaX  IO3HaHWsA, B  TOM  4MCIIE
3KCIIEPMMEHTATBHBIX M TEOPETUUECKUX METO/aX MCCTIeI0BaHMs
BELIECTB W M3YYEHUS XHMMUUECKMX peaKkuui, yMeHHe
MCIIOJIb30BaTh MOJENN JJIs OOBSCHEHMS CTPOCHHUS aTOMOB M
MOJIEKYJIL

1.3

o chepax TPodecCHOHANBHON JIeATETEHOCTH, CBA3AHHBIX C
XVMHUel M COBPEMEHHBIMU TEXHOJOTUSAMHU, OCHOBAaHHBIMU Ha
JOCTWKEHUSAX ~ XWMHYECKOW ~ HaykW,  4YTO  TO3BOJIUT
00y4alomUMCsl  PAcCMATpUBaTh XMMHIO Kak cdepy CBOeH
Oyaymeil mpodeccHoHallbHOM  [AESITEeJIBHOCTH M C/eJaTh
OCO3HAHHBIA BBIOOp XMMHM Kak MPOQUIILHOTrO MpeAMeTa Mpu
repexojie Ha ypoBeHb CPeHero oouero copasoBaHus

Biianenue cucteMoi XUMHUYECKUX 3HAHUH U YMEHHE NPUMEHATD
CHCTEMY XUMHUECKHUX 3HAHUM, KOTOPAs BKJIIOUACT:

2.1

Ba)KHEHMIINe XUMWUYECKHe TMOHATHS: XUMMYECKUHM OJIeMEHT,
aToM, MOJICKYJIa, BEILECTBO, IMPOCTOE U CIIOKHOC BELICCTBO,
O/IHOPOJIHAsE U HEOJHOPOHAs CMECh, OTHOCUTENbLHBIC aTOMHasA
M MOJIeKyJspHas Macchl, KOJIMYECTBO BENIECTBA, MOJb,
MONspHas ~Macca, MOJAPHBIA 0OBEM, OKCHJ, KHCIOTa,
OCHOBAHME, CONb (CpejHssd), XMMHUYECKas pPEeaKuus, PeaKnuu
COEJVHEHHUs, peaKiuu pasJloKeHMs, peaKluy 3aMeIIeHu,
peakiuu oOMeHa, TeIUIoBOH dh@eKT peaknuy, 5K30- H
SHIOTEPMMYECKHE  peaKkl{y, pacTBOp, — MaccoBas — JNOJA
XUMMHUYEeCKOro 3JIeMeHTa B COEIMHEHHMM, MaccoBasd J0Jl U
MPOLICHTHAS KOHLECHTPALKs BEIIeCTBa B pacTBOPE, AAPO aTOMa,
JIEKTPOHHBIN C/I0if atoma, aToMHas OpOWTalb, PaauMyc aToma,




BAJICHTHOCTb, CTEIEHb OKUCJIEHHs, XUMHUYeCKas  CBs3b,
AIEKTPOOTPULIATENIBHCC Th, IL0JIIpHas u HENOoJIsIpHast
KOBaJICHTHAsA CBsA3b, WOHHAsA CBA3b, METAJIMYCCKas CBA3b,
KpUcTajuInyeckasl peleTka (aToMHasi, MOHHasl, METaJIIMUeCcKasl,
MOJIEKYJsIpHasi), MOH, KAaTUOH, aHWOH, OJJICKTPOJIMT U
HEDJICKTPOJIUT, DJIEKTPOJIMTHYECKAsd JMCCOLMANMs, peakiuu
MOHHOTO 00OMEHa, OKHCINTEIbHO-BOCCTAHOBUTENIbHBIC PEAKIINH,
OKUCJTUTETh ¥ BOCCTAHOBHUTEIIb, OKUCIIEHHE U BOCCTAHOBJIEHNE,
5JIEKTPOJIM3,  XMMHUYECKOe  paBHOBecHe, 00OpaTUMble W
HeoOpaTUMBble peaklUH, CKOPOCThH XHMUYECKON peakllny,
katanmzatop, 11K, koppo3usi MeTaJlJIOB, CTUTABBI

2.2

OCHOBOIIOJIArarolye 3aKOHbl XUMUM: 3aKOH COXpaHEHUs MaCChl,
nepuoanuecknii 3akok J[.M. MenzeneeBa, 3aKOH MOCTOSHCTBA
cocTaBa, 3aK0H ABOTaapo

2.3

TEOpUHM XHMMHM: aATOMHO-MOJIEKYJLIpHAA  TCOPHA, TCOPHUL
BHGKTpOHI/ITI/]quKOﬁ aAucconuanuu

BHaﬂCHI/Ie OCHOBaMH XUMHYECKOMN rpaMOTHOCTH, BKJ’II—O‘I&IOHIGI\/IIZ

3.1

YMEHWE MPABUIBHO WCIIOJIb30BaTh M3y4YEeHHBIC BeIeCTBA U
MaTtepuaisl (B TOM YHCie MUHEpaIbHbIE yI100pEHUsl, METaJUTbI U
CIIJIABLI, TPOAYKTHI TIepepabOTKU MPUPOIHBIX HCTOYHUKOB
YTIIEBOJOPONOB (YIJI, TPHPOJHOTO Ta3a, HepTw) B OBITY,
CeNTbCKOM XO03sICTBE, Ha MMPOU3BOJICTBE U MOHUMaHNEe 3HAYCHUS
JKUPOB, OEJIKOB, YIJIEBOJIOB JUIL OpraHu3Ma 4ejoBeKa; yMeHue
IIPOrHO3UPOBATH BJIUSHUE BEIIECTB U XUMHUUYECKUX [IPOLECCOB
Ha OpPraHu3M YeJIOBEKa U OKPYKAIOLLYIO IIPUPOHYIO Cpey

8.2

YMeHHUe WHTErpUpoBaTh XUMHUYECKHE 3HAHUA CO 3HAHUAMH
JIPYTUX YUeOHEIX TTpeIMeTOR

3.3

HaJMude OmbiTa paboTbl €  Pa3JMYHBIMU  MCTOYHUKAMHU
yHpopMalUK TI0 XUMHM (HaydyHas W Hay4YHO-TOIMyJspHas
JIUTEpaTypa, CIOBApH, CIIPABOYHHKU, HHTEPHET-PECYPCHI)

3.4

YMEHUEC 00BEKTHUBHO OLCHUBATDH I/IH(l)OpMaLII/IIO 0O BEHIECTBAX, UX
OpeBpallCHUAX HW IIDAKTHYCCKOM NpUMCHCHUHN W YMCHHC
HUCII0JIB30BATh €€ [JId pCIICHUA yLIe6HO-1'IO3HaBaT€J'IBHbIX 3ajJgad

Brnanenue OCHOBamMH TTOHATHHHOTO anmnapara "
CUMBOJIMYECKOTO S3BIKA XUMHHU JUTsl COCTaBIEHUs (GopMyIn
HEOPraHUUECKUX BELIECTB, yPABHEHMH XMMHYECKHX PEaKIUH;
ocHoBamu  xumuueckoil  Homenkiatypel  (IUPAC  wu
TPUBUAIBHOMN)




5 VYMeHue  OOBACHATH  CBS3b  IIOJIOXKEHMS  BJIEMEHTA B
[Teproyeckoil cucTeMe C YUCIOBBIMU XAPAKTEPUCTUKAMU
CTPOCHUS aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB W 3aps
s,71pa, OOIlEee YUCTI0 IEKTPOHOB), paclpeieieHHeM 3JIEKTPOHOB
10 DHEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPUOIOB,
KaJIUA U KaJbLus

6 IlpexcrapieHue 0 HEPUOJUUYESCKONW 3aBUCHMMOCTU  CBOICTB
XUMHMYECKUX DIIEMEHTOB (pannyc aToma,
BJIEKTPOOTPULATENIBHOCTD), MPOCThIX M CIOKHBIX BEIIECTB OT
NoJIoXKEeHUs 3eMeHToB B Ilepuoanueckoii cucteme (B MajbIxX
NepuoJax M rJaBHbIX MOArPYNIax) U 3JEKTPOHHOTO CTPOCHMUs
aToma

7 YMeHue KiacCupuIupoBaTh:

7=1 XUMUYECKUE DJIEMEHTBI

7.2 HEOpPraHuYyecKUue BellecTBa

i XUMHWYECKHUE PEAKITUH -

8 YMeHue onpeaensrh:

8.1 BaJICHTHOCTb W CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB,
3apsil MOHa

8.2 BUJI XUMUYECKON CBA3U U TUI KPUCTAUTHUECKOH CTPYKTYPHI B
COECIMHEHUSIX

8.3 XapakTep Ccpelbl B BOJHBIX pacTBOpax BewEecTB (KUCIIOT,
OCHOBaHHI1)

8.4 OKMCJIMTENIb 1 BOCCTAHOBUTEIIb

9 YMmenue  xapaktepuzoBaTb — (QU3MUYECKHE U XUMHUYCCKHUE
CBOMCTBA:

9.1 IIPOCTBIX BELIECTB (KUCIOPOA, 030H, BOJOPOJ, rpadur, aamas,
KpEeMHHMH, a3oT, docdop, cepa, XJI0p, HATPHIA, Kalui, MarHui,
KaJIbLIUH, aJTFOMUHUH, %KeJ1e30)

9.2 CIIOJKHBIX BELIECTB, B TOM YHCJI€ UX BOJHBIX pacTBOpPOB (Boja,

aMMHMaK, XJIOPOBOJIOPOJI, CEPOBOIOPO], OKCHIBI U THIAPOKCH B
metaiioB I — ITA rpynn, amomunus, meau (II), uunka, xenesa
(Il u 1), oxcuasr yraepoaa (I u IV), kpemuus (IV), azora u
pocpopa (III u V), -cepet (IV u VI), cepHucras, cepHasi,
asoTHcTas, asoTHas, QocdopHasd, yroyibHasd, KpeMHHEBasd




KMCJIOTA U UX COJIN)

9.3

MPOrHO3UPOBATh W XapaKTepu30BaTh CBOICTBA BEIIECTB B
3aBUCHUMOCTH OT UX COCTaBa M CTPOEHUs, IIPUMEHEHNE BEIIECTB
B 3aBHCUMOCTH OT ¥X CBOMCTB, BO3MOXHOCThH IPOTEKAHHA
XUMHWYECKUX MTPEBPAILCHUI B PA3JIMUHBIX YCIOBUAX

10

VYMeHue COCTaBJ/IATh MOJICKYJIAPHBIE KW HOHHLIC YPABHCHUA
peaKuHﬁ, B TOM YHCJIC:

10.1

peakuuii FOHHOro oOMeHa

102

OKHUCITUTEIILHO-BOCCTAHOBUTECIIBHBIX peaKuHﬁ

10.3

WIUTIOCTPUPYIOIIMX XMMHUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB
(rpyIiin) HeOpraHMYeCKHX BelecTB

10.4

MNOATBEPKAAOINX M'€FETUYIECKYIO B3aUMOCBA3b MCXKIY HUMU

11

VMeHHUE BBIUUCIIATE (IIPOBOAUTH pacyeTsl):

OTHOCUTCIIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BCIICCTB,
MAacCCOBYIO A0JII0O XUMHYECKOI'0o 3JIEMCHTA B COCIUHCHHNHU

11.2

MacCCOBYIO JOJIFO BEMIECTBA B paCTBOPE,

11.3

KOJIMYCCTBO BeCIIECTBA U €ro Maccy, 00BEeM ra3oB

11.4

10 YpaBHCHUAM XUMHWYCCKUX pe'aKum“d 1 HAXOJUTH KOJIMYCCTBO
BCIICCTBA, 00BeM 1 MaccCy pearcHTOB UK IIPOJYKTOB pCaKkiuu

12

BnajeHue (3HaHUE OCHOB):

12.1

OCHOBHBIMU METOJaMH HaydyHOro Io3HaHUs (HaburoJeHue,
U3MEPEHUE, IKCIICPUMCHT, MOZACIMPOBAHME) HPU H3Y-UCHUH
BEIIECTB U XUMMUUECKUX sBJIEHHI; yMeHHE C(HOpMYIUPOBATH
npoBJIEMY U TPEIJIOKUTE MYTH €€ PEICHHUS

12.2

Oe3011acHOi paboThl ¢ XMMUYECKUMU BEIECTBAMM, XUMUYECKON
HoCy 10 1 J1abopaTopHbIM 000pyJOBAHHEM

123

npaBujiaMy  Oe3omacHoro  ofpalicHus € BELIECTBaMAu,
MCIIOJIb3YEMbIMA B TOBCEIHEBHOM  JKU3HHM, MNpaBUIaMU
TIOBe/IeHNs B IeJAX CcOepekeHust 370pOoBbs M OKPYKarOMIeH
MPUPOJTHOM  cpexpl;  IMOHMMaHWe  Bpela (omracHOCTH)
BO3JIEMCTBUS Ha JKUBHIE OPraHU3MBI ONPENICJIEHHBIX BELIECTB,
criocoO0B yMEHBIIEHUS U TPEAOTBpalleHUs] WX BPEJAHOTO
BO3JCUCTBUSA




13

Hannuue IMPAKTUYICCKUX HaBbIKOB [INTaHUPOBAHMA nu
OCYLICCTBIICHHUA CICAYIOIINX XUMHYCCKHUX dKCIICPUMCHTOB:

13.1

M3yuyeHWe W ONHcaHhe (DU3MYECKUX CBOMCTB  BEILECTB;
O3HaKOMJIEHHE C (U3UYECKUMU W XMMUYECKUMU SIBIIEHHAMU;
OTBITHI, HJUTFOCTPUPYIOLIUE NTPU3HAKU TIPOTEKAHUS XUMUYIECKIX
peakuui

132

U3yYEeHHE CITOCOOOB pas/IesIeHUs-cMeceit

13.3

IIOJIy4YeHHE KHCIIOpoJa U H3YUYEHUE €ro CBOWCTB; IOJIyYeHHUe
BOJIOPOJA U HM3YyYE€HHE €r0 CBOMCTB; MOJYYEHHE YIJICKMCJIOIO
raza v U3ydeHue ero CBOMCTB; MOJIYyYeHUE aMMHUAKA U U3YUCHHUE
€ro CBOMCTB

13.4

IIPUTOTOBJIEHHE PACTBOPOB C OMNpeAEIEHHON MaccoBOM Joei
PacTBOPEHHOTO BellleCTBa

13.5

NpUMEHeHWe  UHAWKATOpOB  (JakMyca, MeTUJIOpaH)Ka U
peHondranenna) s omMpefeNeHUs XapakTepa Cpeibl B
pacTBOpax KHUCIOT U IeI0YeH

Y

13.6

UCCJIENOBAHUE U ONMUCAHUE CBOMCTB HEeOopraHu4ecKux BCLICCTB
Pa3jIMYHBIX KJIIACCOB, H3YUYCHUEC B3aUMOJICMCTBUSL KHUCJIOT €
McCTaJlslaMu, OKCHnaaMu MCTAJIJIOB, pacTBOPHUMbIMHA H
HEPACTBOPHUMBIMH OCHOBAaHUAMU, COJIsIMU, TMMOJTYy4YCHHUE
HEPACTBOPUMBIX OCHOBaHUI; BHBITECHEHUE OJHOTO MeTaja
APyrumM M3 pacTBopa COJHM, HCCICAOBaHUC aM(i)OTepHBIX
CBOMCTB TMAPOKCH/IOB aJIIOMHUHUA U LIMHKA

13.7

peLIEeHUE HKCIEPUMEHTANIbHBIX 3a7a4 Mo TemaM: "OCHOBHbIC
KJIACChl HEOPraHUYECKUX COCAMHECHUIN"; "DIEKTPOJIUTHYECKAs
nuccornanua'; "Baxnaelimne HeMeTarsiel U UX coequHeHHs";
"Ba)xHelIme MeTaIbi U UX COeTUHEHU"

13.8

XUMHUYECKUE DKCIEPUMEHThl, WLUIOCTPUPYIOLIME [PU3HAKU
NpoTeKaHusl peakivii IOHHOTO 0OMeHa; Ka4eCTBEHHbIE peakiuu
Ha MPUCYTCTBYIOLIHE B BOJHBIX PacTBOpPaX HOHBI: XJIOPUI-,
OpomMuI-, womua-, cyiwdar-, ¢docdar-, kapOoOHAT-, CHINKAT-
aHWOHBI, TUIPOKCHI-WOHBI, KAaTUOHBI aMMOHUs, MAarHwus,
KaJIbIUs, aTIOMHUHMUS, Keneza (2+) u xenesa (3+), meau (2+),
UHKa

14

YmMmenue:

14.1

OpeacTaBiiTh pe3yJjibTaTbl 3KCIIEPUMEHTA B (bOpMC BBIBO OB,
A0Ka3aTciIbCTB, Fpa(bI/IKOB 141 Ta6HI/II_I U BBIABJIATH OMIIMPHUYCCKUC




3dKOHOMEPHOCTU

14.2 yCTaHaBIUBaTh CBA3M MEKIY peallbHO  HaOJIF01aeMBIMU
XUMHYECKUMU ABJICHHSMHU W TIpoIleccamMH, MPOUCKOISAIIAMU B
MaKpo- ¥ MHKPOMHUpE, OOBACHATH MPUUUHBI MHOT000pa3us
BEIIIECTB
Ilepeyens 3/1eMeHTOB Co/lepsKaHusl, MPOBEPsSIEMbIX HA OCHOBHOM

rocyaiapCcrB€eHHOM JK3aMeEHe 10 XHMHUH

Kon

IIpoBepsieMblii 37IEMEHT COJIEpKAHUS

HCpBOHa‘{aﬂbeIe XHUMHUYCCKUEC ITOHSTUSI

1.1

-

YucTtele BewecTBa M cmec. CriocoObl pazaeneHust cMecei

1.2

ATOMBI U MOJIEKYJIbl. XUMHUYeckue djeMeHTbl. CHMBOJIBI
XUMUYECKUX dJ1EMEHTOB. [IpocThIe 1 CII0KHBIE BEIECTRA.

1.3

Xumuueckass — ¢opmyna.  BaJleHTHOCTH  aTOMOB — XMUMHYECKUX
sneMeHTOB. CTerneHb OKUCIICHUS

1.4

3aKoH TOCTOSIHCTBA COCTaBa BCIIICCTB. OTHocuTeNbHAsE aTOMHas
Macca. OTHocHUTeNbHAas MOJIEKYJISIpHad Macca. MaccoBas JOJIA
XUMHWYECKOTO JIEMEHTA B COCITMHEHNH

13

Konunuecrso Bewectsa. Monb. MonsipHass Macca. MoOJIIpHBIA 00beM
raszos. B3auMOCBsS3p KOJIMYECTBA, MacChl W uMUCIAa CTPYKTYPHBIX
CIMHUL BEIIECTBA

1.6

DusznuecKue U XUMHUYECKUE SBJIEHUA. XHUMHUYECKas peakuus U ee
IPU3HAKK. 3aKOH COXPAaHEHUs Macchl BELIECTB. XUMUYECKUe
YPaBHEHMsI

[Mepuoguueckuit 3akoH u [lepuognyeckass cucTeMa XUMUYECKUX
sneMeHToB JI.M. Menneneesa. CtpoeHune aroMoB

21

[lepuognueckuil 3akoH. llepuoamueckas cucTeMa XUMUYECKUX
anementoB J[.M. Menpgeneera. llepuoasl m rpynmel. Puznueckuit
CMBICJI TOPSIIKOBOTO HOMEpa, HOMEPOB Neproaa U IpyIIibl dJeMeHTa

2.2

Crtpoenune atomoB. CocTaB aTroMHbIX siiep. M30TONBI. DJIEKTPOHBI.
CtpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XUMHYECKUX
aneMeHToB [leproanueckoii cuctemsl [[.1. Menneneesa

2.3

3aKOHOMEpPHOCTH B W3MEHEHWW CBONCTB XUMHYECKHUX DJIEMEHTOB
MEePBLIX TPeX TMEepUOJOB, Kaus, Kaublusl (paguyca aToMOB,




3JIEKTPOOTPULIATENIBHOCTH, METAUIMYECKUX U HEMETAUTMYECKUX
CBOMCTB) M HUX COGIMHEHUH B COOTBETCTBHMU C MOJIOKEHUEM
nyeMeHTOB B [leproanueckoii cucteMe U CTPOSHUEM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumnueckas cBs3b. KoBajieHTHasi (MOJIIpHAsi ¥ HENOJISIPHAs) CBSI3b.
DNeKTPOOTPULIATEILHOCTh XUMUUSCKUX 3JIeMEHTOB. VoHHasl CBS3b.
Mertannueckas CBA3b ) '

3.2

Tuner KPpUCTAJIIMYCCKUX peleToK (aTOMHa}I, HOHHas,
MCTaﬂﬂI/I‘leCKaﬂ), 3aBUCUMOCTh  CBOMCTB  BellecTBA OT Tulla
KpI/ICTaJIJIH‘{eCKOﬁ PCUICTKH U BUJA XUMHUYECKON CBS3H

Baxnerimue peacTaBUTE]IM HEOPTaHUYECKUX BCIICCTB. Hewmeramnmsl
n UX COCAUHCHMUA. MeTannel 1 ux COCIMHCHUA

4.1

Knaccudukaiyiss ¥ HOMEHKJIaTypa HEOPraHMYECKMX COEAUHEHUN:
OKCHJIOB (coJieo0pasyrolre: OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U
HecosleoOpasyrolye; OCHOBaHMU  (IEJIOYM M HEpPacTBOPUMBIE
OCHOBaHHUA); KHUCJIOT (KHUCIOPOJCOJEpKAIUE U OECKHUCIOPOJHBIE,
0JIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2

duznuyeckue W XUMMUCCKME  CBOMCTBa  MPOCTBIX  BELIECTB-
HEMETAJIJIOB: BOJOPO/A, XJ0Opa, KUCIOpOoJa, Cepbl, a3oTa, Gocdopa,
yriieposa, KpeMHUs

4.3

duznyeckue ¥ XUMUYECKHE CBONCTBA MPOCTBIX BEIIECTB-METAIIOR:
JIUTUsL, HATpUsl, Kajlks, MarHus W KaJIbLIMs, aJIOMHUHMS, JKeJe3a.
DICKTPOXUMUYCCKHUIA Psill HATTPSHKEHUH METAIITIOB

4.4

dusznyeckue M XUMHUYECKHME CBOWCTBA BOLGPOJHBIX COEJUHEHUN
HEMETaJIJIOB: XJIOPOBOAOPO1a, CEPOBOAOPOAA, AMMHAKA

4.5

.

duznueckue U XUMUYECKHUE CBONCTBA OKCHUIAOB HEMETAJUIOB: CEPHI
(IV, VI), azora (II, 1V, V), bochopa (Ill, V), yrnepoga (II, IV),
kpemuus (IV). [omyueHnue okcHI0B HEMETAIIIOB

4.6

XuMmuueckue cBoiicTBa okcuaoB: metaiioB 1A — IIIA rpynn, uuHka,
menu (II) u xxenesa (1L, I1I). [TosryyeHue OKCU0B METAIIIOB

4.7

XuMHUYecKre CBOWCTBA OCHOBAHUI U aM(OTEPHBIX THAPOKCUIOB (HA
npuMepe THAPOKCHJIOB ATIOMUHMA, JKeyleza, LuHKa). Ilomydenue
OCHOBaHUI U aM(DOTEPHBIX THIPOKCUOB

4.8

OOmme  XUMHYECKHE  CBOMCTBA  KUCIOT:  XJIOPOBOJOPOJIHOM,
CEPOBOJIOPOJIHOM, CEPHUCTON, CepHOH, a30THOH, (ochopHOii,
KpeMHUeBOH,  yrofmbHOH.  OcoOble ~ XWMHYECKHe  CBOWCTBA




KOHUCHTPUPOBAHHOK CEPHOM 1 a30THO#M Kucaot. [TosmyueHue KUCIOT

4.9

OOmre XuMHIYeckre cBoicTRa cpeiHrx costeld. [Noaydenue coneit

4.10

ITosy4enue, cobupanue, paclo3HAaBaHWE BOJOPOIA, KHUCIOPOJA,
aMMuaKa, yriIeKUCIIoro rasa B laboparopuu

4.11

[Tonyuenne  amMmuaka, cepHOM M A30THOM  KHCIOT B
IPOMBILLIEHHOCTH. Ob1IHe crocoObl MOIyYeHHs METAIIOB

4.12

I'eneTuueckas cBs3b MCXKAY KjlacCaMH HCOPraHHuYCCKUX COCIMHCHU

XUMUYECKHE peaK|u

5.1

Knaccndukamys XUMUUECKUX peaKkiuii M0 pasTuuHbIM MPU3HAKAM:
MO YHCIYy M COCTaBy yuyacTBYIOUIMX B pEaKlUU BELICCTB, I10
TEMIOBOMY  3(QQeKTy, TO U3MEHEHHIO CTeleHel OKUCIeHUS
XUMHUUYECKUX IIEMEHTOB

5.2

TermoBoil  d>(hGeKT XUMHUUYECKOM peakUuu, TEPMOXMMUYECKUE
ypaBHEHHMA. DK30- M DHJOTEPMHUUECKIE peakiuu. TepMOXUMUUecKue
ypaBHEHUS

53

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. OKUCAuTend H
BOCCTaHOBUTENU. lIpoliecchl  OKUCIEHUS M BOCCTAHOBJIEHUS.
ONEeKTPOHHBIN OaJlaHC OKUCIUTEIbHO-BOCCTAHOBHUTE/ILHOM peakiun

54

TCOpI/Iﬂ BHGKTpOHI/ITI/ILIGCKOﬁ JUucconuanmu. KaTI/IOHI)I, AHMOHBI.
9J‘ICKTp0J'II/ITI)I H HEIJICKTPOJIUTEI. CunabHbBIE U clTa0ble SJICKTPOJIMTEL.
CreneHp JUcCconrauu

5.5

Peakuuu MOHHOTO OOMeHa. YCIIOBUS TPOTEKAHHMs PEakKIUil HOHHOTO
00OMEHa, MOJTHBIE U COKPAIleHHBIE HOHHBIC YPABHEHUS peaKinii

XuMUs 1 OKpyXKarolasi cpeja

6.1

BemectBa W Marepuanbl B MOBCEIHEBHOM JKM3HM YeIOBEKa.
beszonacHoe ucnosb3oBaHUe BELWIECTB U XUMHUUECKUX peakluil B
naboparopuu u ObITy. [lepBas nmoMolns MpU XMMUYECKUX OXKOIrax M
OTPABJICHUSIX

6.2

XUMHWYECKOe 3arpsizHEHNE GKPYKAIOIHEeW cpe/bl (KUCITOTHBIE JTOKIH,
3arpsA3HeHHe TI0YBBI, BO3JyXa W BOJIOEMOB), CIOCOOBI  €ro
npegorBpaieHus [IpeaensrHas qomyctumasi KOHIEHTPAIMs BEIIeCTB
(ITAK). Posb XuMum B pelieHrH 3KOJOrHuecKux npoodieM. Y cusieHue
apHUKOBOIo 3¢ dexra, pa3pylieHrue 030HOBOTO CJI0sI

6.3

IIpumenenune cepnl, asora, Qocdopa, yrnepoja, KpeMHUs U UX
COeNMHEHNUN B OBITY, MEJWIIMHE, TPOMBIIIIIEHHOCTH W CeThCKOM




xossiiictBe. IlpuMeHeHne MeTanioB M CIUIABOB  (CTallb, 4YYIYH,
JIOpAIIOMUHUMA, OpoH3a) B OBITY M [POMBIIUIEHHOCTH  MX
coeauHeHnil. IloHdaTHE O KOPPO3UU METANIOB, OCHOBHBIE CITOCOOBI
3alIUThl UX OT KOPPO3UHU

6.4  |IIpuposHBle HUCTOUYHHKM YTIEBOJOPOIOB (Yrosib, TPUPOIHBIA Tras,
He(QTb), NPOAYKTBI UX TNepepaborku (OeH3WH), UX poJib B OBITY U
IIPOMBILLIIEHHOCTH

6.5 |llepBoHavyanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX Kak o
COEVMHEHNAX yryiepoaa (MeTaH, 3TaH, HTWJIEH, alleTUJIeH, 3TaHOJl,
TTIUIEPUH, YKCycHas kuciorta). [loHstue o OMONOTHYECKH BaKHBIX
BEILECTBAX: JKUpax, OeNkax, yrieBojax — W MX pOJM B IKHU3HU
4eJI0BEKa

7 Pacuersr:

7.1 |10 GpopmynaM XUMHUECKUX COEqUHEHU

7.2 |Maccel (MaccoBOIi) J0JIM pacTBOPEHHOTO BEIECTRA B PACTBOPE

7.3 |10 XMMHYECKMM yPaBHEHHAM




