MyHuuunajgbHoe Ka3eHHOe 001eo0pa3oBaTeibHOe yupexaenue «Cpeansis o0meodpazoBarejbHast
mkoJa Ne2y», r.2Kuzapa ’Kuzgpunckoro paiiona Kamyaxckoi odacTn
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PaGouas mporpamma 1mo XUMHUM MOCTPOEHA Ha OCHOBE (PYHAAMEHTAJIBHOTO f]Ipa COAEPKaHHUS OCHOBHOIO
oOmero oOpa3oBaHus, TpeOOBaHWU K pe3yJbTaTaM OCBOSHHS OCHOBHOW 0OOpa30BaTeIbHON MPOTrpaMMBbl
OCHOBHOTO 001Iero o0pa3oBaHusi, TpeOOBaHMH K CTPYKType OCHOBHOH 00pa3oBaTelIbHON MpPOrpaMMbl
OCHOBHOr0 0011ero o0pa3oBaHus, NpomnucaHHbiX B DefepaibHOM TOCYJAapCTBEHHOM 00pa3oBaTEIbHOM
CTaHJIapT€ OCHOBHOTO OO0IIero oOpa3oBaHus, a Takxke KOHIENIUU TyXOBHO-HPABCTBEHHOTO PAa3BUTHUS U
BOCIHUTaHMs rpakaaHuHa Poccun.

[IpenogaBanue yueOHOro Kypca «XHMHUU» B OCHOBHOHM IIKOJIE OCYIIECTBISIETCS B COOTBETCTBUU C
OCHOBHBIMH HOPMATHUBHBIMH JIOKYMEHTAMU U MHCTPYKTHBHO METOINYCCKUMU MATCPUATAMU:

-3akon Poccuiickoit ®enepanun «O6 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012r.

Ne273-D3;

-DenepanbHbli  TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO 00IIero oOpa3oBaHUs,
YTBEPKACHHBIN MpukazoM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «OO0 yTBepk€HUU U BBEICHUU B
neiicTBre  (eiepalibHOTO  TOCYIAapCTBEHHOIO  00pa30BaTEIbHOTO  CTaHAapTa OCHOBHOIO  OOIIEro
obpasoBanus» (B pen. npukaza MunoOpnayku Poccum ot 29.12.2014

Nel644)

-Xumusi. Paboune nporpammel. [Ipeamernas nunus yuyeObnukoB O. C. I'abpuensna, U. I'. Octpoymona, C.
A. CrnaaxoBa. 8—9 kiaccel: yueOHOe mocodue st oomeobpasoBatenbubixopranusaiuii / O. C. I'aOpuens,
C. A. CnaagxoB — M.: [Ipocsemenue, 2019.

-B cootserctBun ¢ OOIT OOO MBOY COII c. I3yapukay;

esan kypca:

-Dopmuposanue y ydamuxcsi HEJIOCTHON €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA.

-Pazeumue 103HABAaTEIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIOCOOHOCTEH ydaluxcs B
MPOLIECCe M3YyYEHUs XMMHYECKONW HayKu M e€ BKJIaJa B COBPEMEHHBIN HAYYHO -TEXHUYECKUH IpPOrpecc;
GbOopMHUpOBaHHE BAKHEHIIMX JIOTHUSCKUX OINEpaluid MBIIDICHUS (aHanW3, CHHTE3, 0000IIeHue,
KOHKPETH3aIusl, CPABHEHUE U JIP.) B MPOIIECCE MO3HAHUS CUCTEMbI BAKHEHININX TIOHSATHH, 3aKOHOB M TEOPUH
0 COCTaBe, CTPOSHUH, CBOMCTBAX M MPUMECHCHUN XHMHUYECKUX BEIICCTB.

-Bocnumanue y0exnEHHOCTH B TOM, YTO MPUMEHEHHE TMOTYYEHHBIX 3HAHWM W YMEHHH MO XUMUU
ABJIAETCS O0BEKTUBHON HEOOXOAMMOCTBIO JUIsl 0e30macHOi padoThI C BEIIECTBAMU U MaTepuaniaMu B ObITY U
Ha TIPOU3BOJICTBE.

-Ilpoexmuposanue u peanu3ayua BbITYCKHUKAMH OCHOBHOM IIKOJIBI JIMYHOH 00pazoBaTeNIbHOMN
TpPaeKTOpUU: BbIOOP mpoduiis 00ydeHHs] B CTaplIel MIKoje WX MpodeccnoHalIbHOTO 00pa3oBaTeIbHOTO
YUPEKICHUS.

-Ognaoenue Knwouesvimu Komnemenyuamu. yieOHO-I03HaBaTeIbHBIMU, HH()OPMAIIMOHHBIMHU, IIEHHOCTHO-
CMBICJIOBBIMU, KOMMYHUKATHBHBIMHU.

Jlis moCTHKEHUsSl ATHX IeNNeld B Kypce XMMHHM Ha CTYIIEHH OCHOBHOTO OOIIero oOpa3oBaHHs pEUIaroTCs
CIIeyIoIlKe 3a1a4m:

-pOpPMUPYIOTCS 3HAHHUS OCHOB XUMHUYECKOW HAYKH — OCHOBHBIX (DaKTOB, OHATHIA, XUMHUYECCKHX 3aKOHOB U
TEOpUH, BRIPAKEHHBIX MTOCPEACTBOM XUMHUUYECKOTO SI3bIKA;

-pa3BUBAIOTCSI YMEHUS HAOMIOAATh U OOBSICHSIOT XUMHUYECKHE SIBJICHUS, IPOUCXOSAIINE BIPUPOIE,
71a00paTOPHBIX YCIOBUSX, B OBITY M Ha TIPOU3BO/ICTBE;

-IpHOOPETAIOTCS CIIeUabHBIE YMEHHSI U HABBIKU TI0 O€30I1aCHOMY OOpaIIeHUI0 CXUMHUYECKUMHU
BEILIECTBAMHM, MaTEpHUATIAMHU U MIPOLIECCAMM;

-(opMupyeTCcs TYMaHUCTHYECKOE OTHOLIEHHE K XUMHUH KaK MPOU3BOAUTENBHOM cuiie 001iecTBa,c
MIOMOILBIO KOTOPOH peIaroTcs r1odaabHbIe MPOOIEMBbl UEI0BEYECTBA;

-OCYLIECTBIISIETCS. MHTETPALlAsl XUMUYECKON KapTHHBI MUPA B €IMHYIO HAYYHYIO KapTHHY.



Cooepircanue yuedbnozo Kypca.

HavanbHble NOHATHS U 3aKOHbI XMMHUH
Tena m BemecrBa. CBOWCTBa BEIIECTB. DTAJIOHHBIE (PU3UYECKHME CBOMCTBA BeImIeCTB. Marepuaiabl M
MatepuaioBeneHue. Ponb XuUMHM B KM3HM COBpeMEHHOro oOmiectBa. OTHOIIEHHE OOIIECTBA K XHMMHU:
xeMopuausa U xeMohoous.
Metoasl u3yuenusi xumuu. Habmomenue. Dxcnepument MopgenupoBanue. Mojenu marepuaibHble H
3HAKOBBIE WJIM CUMBOJIbHBIE.
I'azpl. Kuakocru. Teépable BemecrBa. B3anmubie mepexoibl MEXAY arperaTHbIMU COCTOSIHUSMH
BELIECTBA: BO3rOHKA (CyOnumanus) M JecyOiuMManvs, KOHACHCAIUs M HCHapeHue, KpUCTaIu3auus u
IIJIaBJICHUE.
dusnueckue siBjeHusi. Umncrble BemecTBa W CMecH. ['OMOreHHbIe U reTeporeHHbie cmecu. Cmecu
ra3oo0pasuble, kuukue u TBEpAbIC. CrmocoObl pa3ielcHHs] CMecei: TMeperoHka, WM JUCTUIUIALKS,
oTcTanBaHue, (UIbTPOBAHHME, KPUCTAIM3ALMS WM BbIlIapuBaHue. Xpomarorpadus. [lpumenenue s>tux
croco00B B JIa0OpaTOPHOI MTPaKTUKE, HA IPOU3BOJICTBE U B OBITY.
XuMu4yeckue 3JjieMeHTbl. ATOMBbI U MOJIEKYJIbl. [IpocThie U ciiokHBIE BellecTBa. AJUIOTPOIUS Ha MIpUMEpe
kucioposia. OCHOBHBIE MOJIOKEHUSI aTOMHO-MOJIEKYJIsIpHOro yuyeHus. MoHbl. BemecTtBa MoeKyassipHOToO U
HEMOJIEKYJIIPHOTO CTPOEHHSL.
3Haku (CMMBOJIbI) XHMHYECKHX 3JIeMEeHTOB. Hpopmarus, KOTOPYO HECYyT 3HAKH XUMHYCCKHX
9JIEMEHTOB. OJTHUMOJIOTHS Ha3BaHUN HEKOTOPBIX XUMHYECKUX »dJeMeHToB. [lepuonuueckas Tabiuia
xuMmuueckux anemeHTtoB JI. M. MenpaeneeBa: KOPOTKONEPUOAHBIA W JJIMHHONEPUOJHBIM BapHaHTHI.
[lepuonst u rpynnel. ['maBHas u nmoOouHas noarpynnbl win A- u b-rpynmnel. OTHOcHTENbHAsT aTOMHAas
Macca.
Xumuueckue ¢opmyabl. Muaexkcel u kodddunrentsl. OTHOCUTENBbHAS MOJEKyNIsIpHas macca. MaccoBas
JIOJISl XUMHUYECKOTO 3JIEMEHTA B coelnHeHnu. MIHpopmarlus, KOTOpyro HECYT XUMUYECKUE (DOPMYIIBI.
Banentnocts. CrpykTypHble (opmMynbl. XHUMHUYECKHE OJJIEMEHThI C TIOCTOSHHOW U TEPEeMEHHOM
BaJIECHTHOCTHI0. BrIBOMT hopmysbl coenHeHus o0 BaJieHTHOCTH. Ompe/ielieHne BAJICHTHOCTH XUMHUYECKOTO
anemeHTa 1o ¢opmyse BemiectBa. CocTaBlIeHHEe Ha3BaHUN COCIMHEHHM, COCTOSIINX M3 JBYX XUMHUYECKHUX
AJIEMEHTOB, 10 BaJIEHTHOCTH. 3aKOH MOCTOSTHCTBA COCTABA BEIIECTB.
XuMHYecKHe peakuuu. PeareHTsl M NpoayKThl peakiuu. [Ipu3Haky XMMHUYECKUX peakiuil. YCI0BUS HX
MPOTEKAHUA U TIpeKparieHus. Peakiuu roperns. DK30TepPMUUECKHUE U SHIOTEPMUUECKHUE PEAKIIUHU.
3aKoH coxpaHeHHsI MacChl BellecTB. XuMuuyeckue ypaBHeHHs. CoCTaBlieHWEe XMMHUUYECKHX YpPaBHEHMUM.
WNudopmaniys, KOTOpyro HECET XUMHUUYECKOE ypaBHEHUeE. 21
Knaccudukanmss XUMUYECKUX pEaKIMil 10 COCTaBY W YUCITY PEareHTOB M MPOAYKTOB. THUITBI XUMHUUYECKHUX
peakuuii. Peakiiuu coequHeHUs, pa3ioKeHus, 3aMeleHust 1 ooMeHa. Karanuzatopsl U KaTaius.



JdemoHcTpanmu.

Konnekuust MatepuanoB U U31eNui U3 HUX.

Mopenu, ucnonb3yembie Ha ypokax (pusuku, ouosnoruu u reorpaduu. OObEMHBIC 1
IapPOCTEP>KHEBBIE MOJEIIM HEKOTOPBIX XUMUUYECKHUX BEIECTB.MOAEIN KPUCTAIIINYECKUX

PELIETOK.

CoOupanue mpubopa Jyis MoIydeHHs ra3a v MpoBepKa ero Ha FepMEeTUYHOCTh. Bo3ronka

CYXOro JibJia, noJia Wi HadTaInuHA.

ArperatHble COCTOSIHUS BOJIBI.

Paszpnenenue qByX HECMEIIMBAOIINXCS KUIKOCTEN C IOMOIIBIO IEIUTENBHOW BOPOHKU. JIUCTMILIATOP U €ro
paborta.

YcranoBka uist punsTpoBaHus U €€ padora.Y cTaHOBKA JUIs

BbIIIapUBaHUA U €€ paldoTa.

Konnekuust 661TOBBIX TPUOOPOB AJ1st PHIBTPOBAHUS BO3TyXa.

Pa3nenenue kpacsuiero Bemiecta ¢oMacTepa ¢ MoMoIs0 OyMaxHoi xpomarorpaduu.Moaenu
JJIOTPOIIHBIX MOAU(PUKALUI yIriiepoJa U CEphl.

[Tonyuenue o30Ha.

IToptpeTs . 4. bepuenunyca u /. I. Menneneesa.

KopoTtkonepuoansiit A JIMHHONEpUOJHBIM BapuaHThl llepuomnueckoit cucremsr JI. U.
Menneneesa

KonctpynpoBanue mapocTep:kHeBbIX Mojienei Mosiekyn. Annapar Kunma.

Pasnoxxenne 6uxpomara aMmmoHus. ['opeHue cepsl

Y MarHueBOM JICHTHI.

OnbIThI, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHUS MACChI BEILIECTB.

I'openue pochopa, pacTBOpeHHE NMPOIYKTA TOPEHHUS B BOJIE M HCCIEIOBAHNE MTOTYYCHHOTOPACTBOPA
JIAKMYCOM.

BszauMoelicTBUE COIISTHON KUCIIOTHI C IIMHKOM.

[Tonyuyenue rugpokcuna meau(Il) u ero paznoxeHue npu HarpeBaHUHU.

JlaGopaTopHbIe ONBITHI.

1. O3HakoMJIeHHE C KOJUIEKIIMEeH Ta00paTOPHOM TOCY IbI.

2. [TpoBepka mpubopa Jj1sl MOTyYeHHUs Ta30B Ha Te€PMETUYHOCTb.

3. O3HaKOMJICHHE C MUHEpaJIaMH, 00pa3yIONUMH TPAHHT.

4. TIpuroToBJIeHHE TETEPOTCHHONW CMECH TTOPOIITKOB CEPHI U JKeJIe3a U UX pa3JieJIeHHE.

5. B3aumopeiicTBre pacTBOPOB XJIOPUIOB U MOTUAOB KaJKs ¢ paCTBOPOM HUTpaTa cepedpa.

6. [Tomyuenue ruapokcuaa meau(1l) u ero B3amMoaeiicTBIE ¢ CEPHOI KHCITOTOM.

7. B3aumopeicTBre pacTBOpa COJbI C KHCIIOTOM.

8. TlpoBepka 3aKOHA COXPAaHEHHUS MacChl BENMIECTB HA MPUMEPE B3aUMOACHCTBHS MIETOUN H
KHCJIOTHI.

9. IIpoBepka 3akOHA COXpaHEHUSI MACChI BEIIECTB HAa MIPUMEpPE B3aUMOJICHCTBUS MIENOUN U CONU
xenesa (11).

10. PasznoxeHue mepokcHaa BoJopoa ¢ moMolnbio okcuaa mapranma (1V). 11.3amemnienne
JKEJIe30M MEJIU B METHOM KYITOpOCe.

IIpakTH4eckune padoThbl.
1. 3nakomcTBO ¢ 1abopaTopHbIM 00opynoBaHueM. [IpaBuiia TeXHUKH O€30MaCHOCTH MpH padoTe B
kabuHere xumMuu. HekoTopsie BUIbI padoT.
2. OuucTKa MoBapeHHOH COJH.



Baskneiinue npeacTaBuTe M HEOPraHMYECKUX BelleCTB.
KoinyecTBeHHBIC OTHOLIEHHUS B XUMHHU

CocraB Bo3nyxa. [lonarue o0 oOBeMHONM g0Jie () KOMIOHEHTa MPUPOIHON Ta30BOM CMECH — BO3IyXa.
Pacuer oObeMa KOMITIOHEHTA ra30BOM CMECH 110 ero 00BEMHOI J10J1e 1 HA000POT.

Kucnopoa. O3omn. Ilonyuenune kucnopona. CoOupanue u pacrio3HaBaHUE KUCIOPOia. XUMUYECKHE CBOCTBA
KHMCIIOpO/ia: B3aUMOJCICTBHE € MeTalljlaMH, HEMETalllaMd M CIIOKHBIMM BelecTBaMu. llpuMenenue
kuciaopona. KpyroBopor kuciaopoza B Ipupoze.

Oxcunpl. OOpa3oBaHue Ha3BaHMH OKCUAOB 1o uX (opmynam. CocrtaBieHue (opMysn OKCHIOB MO HX
Ha3BaHusM. [IpencraBureny OKCUIOB: BOJA U YIJIIEKUCIIBIN a3, HerameéHas U3BeCTb.

Bognopon B npupone. @usndeckre 1 XMMUYECKHE CBOMCTBA BOJOPOJA, €TI0 IOJYyYEHUE U IPUMEHEHHUE.
Kucnorsl, ux cocraB u ux knaccupukanus. Maaukaropel. Tabnuna pacrBopumoctu. CossiHas U cepHas
KHCJIOTBI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux cocraB u HaszBaHus. PacTtBopumocth cosneil B Boze. llpencraButenu coseil: Xjiopuj HaTpus,
kapOoHar Hatpwus, pocdar KaibIus.

[Tocrosinnas ABoragpo. KomuuectBo BemiectBa. Moisb. MonsipHas Macca. KpaTtHble eIuHUIBI U3MEPEHUs
KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KHMJIOMOJIb, MUJUIMMOJISIPHAS U KUJIOMOJISIPHAS! MacChl BEIIECTBA.
Pacyersl ¢ HCHONB30BaHUEM MOHATHM «KOJUYECTBO BEILECTBA», «MOJISIPHAs Macca», «IOCTOsSHHAs
ABoraapo».

3akoH ABorazipo. MonspHbiii 00beM razoo0pa3HbIx BellecTB. OTHOCUTEIbHAS MJIOTHOCTh OJJHOTO ras3a I1o
Apyromy.

KpaTHble eanHU1IBI U3MEPEHNS — MUJUIMMOJIIPHBIA U KUJIOMOJIIPHBIM 00bEMBI ra3000pa3HbIX BEIIECTB.
PacdeTsl ¢ HCMONIB30BaHUEM TMOHITUN «KOJWYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIA 00beM
ra3oBy, «IIOCTOsIHHasi ABOTaipoy.

Pacyersl ¢ MCHOIB30BaHUEM MOHATHUN «KOJMYECTBO BELIECTBA», «MOJSIPHAs Macca», «MOJISPHBIA 00BEM
ra3oB», «4UCI0 ABOTazpo».

I'mapocdepa. Kpyroopot Bojibl B npupoie. Pu3nueckue U XUMHUYECKHUE CBOIMCTBA BOJbI: B3aUMO/IeHCTBHE
C OKCHJIaMH.

OcHoBaHus, ux coctaB. PacTBOpuMOCTh OCHOBaHUH B BoZ€. VI3MeHEHNEe OKpacku MHAUKATOPOB B IIEJIOYHOU
cpene. [IpeacraBurenu menodei: rTuAPOKCUIbI HATPUS, Kadusl U KaJbLHUs.

PactBoputens u pactBopéHHOE BemecTtBo. PactBopsl. PactBopenme. I'mapartel. MaccoBas pons
pacTBOpEHHOro BellecTBa. Pacuerbl, CBsI3aHHBIE C HCIIOJIB30BAHMEM IIOHATUS «MaccoBas JOJs
PacTBOPEHHOTO BEIIECTBA.

JdemMoHcTpanuu.
Omnpenenenne cogepxkaHus KUCIOPOa B BO3AYXE.

[Tonydenue KUCIOpoOa pa3noKeHHEM IIepMaHraHaTa Kajaus 1 nepokcuaa Bogopoaa. Codupanue
METOJIOM BBITECHEHHUS BO3/yXa U BOJIBI.

Pacno3naBanue kucioposa.

['openune marnusi, xxenesa, yris, cepsl 1 pocdopa B Kuciopo/e.

Konnekius okcnaoB

[Tonyuenue, cobupanue u pacrmo3HaBanue Boopoaa.l openne

BOJIOPOJA.

BiaumoneiictBue Bogopoaa ¢ okcuaom meau (I1).

Komnnexnust MUHEpambHBIX KUCIIOT.



[IpaBuso paz6aBieHHs CEpPON KUCIOTHI.
Konnekuus coneil.
Tabnuua pacTBOPUMOCTH OCHOBAaHUH, KUCIIOT U COJIEH B BOJIE.
HekoTopele MeTasuibl, HEeMETalIbl ¥ COEAMHEHUS KOJIMYECTBOM BellecTBa B 1 Mosib.Monens
MOJIIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.
Konekuus ocHoBaHui
JlabGopaTropHbie ONBITHI.
12. [TomyTHEHNE N3BECTKOBOI BO/IBI IPU MPONYCKAHUH YTICKUCIOTO ra3a.
13. [Monyuyenue Bo1OpoAa B3aUMOACHCTBHEM IIUHKA U COJITHOM KUCIIOTHI.
14. Pacnio3HaBaHue KUCIOT UHAUKATOPAMH.
15. M3menenue OKpacku MHIUKATOPOB B IIETIOYHOMN Cpeie.
16. O3nakoMIIeHHE C TperapaTaMy JOMAIITHEH WM HIKOJIBHOM anTeykyu — pacTBOpaMH MEpPOKCHIa
BOJIOPOJA, CIIUPTOBON HACTOWKH MOJ1a U HAIIATBIPHOT'O CIUPTA.
IIpakTHyeckne padboThl.
3. Ilonydenue, coOupaHue U pacro3HaBaHUE KUCIOPOIa.
4. [lonydenue, cobupaHue U pacrio3HaBaHUE BOAOPOA.
5. [IpuroroBieHre pacTBOPOB COJICH C UX 3aJaHHON MacCOBOM J0JIEH.

OcHOBHbBIE KJIACChl HEOPraHNYECKUX COeTHHEHU
Oo6o0mienne cBeneHuil 00 OKcHAax, MX KiIacCH(UKAIMK, HA3BaHUSX MU CBoicTBaX. CrocoObI MOITydeHUs
OKCH/JIOB
OcHoBaHMsl, UX Kiaccu(uKalus, Ha3BaHUs M CBOMCTBa. B3aummopelicTBue ¢ KHUCIOTaMM, KHCIOTHBIMHU
OKCHJaMU U coJiiMH. Pa3nokeHne HepacTBOPUMBIX OCHOBaHUN. CrOCOOBI OJIYYEHHS] OCHOBAHUA.
Kucnotsl, ux kinaccudukanus 1 Ha3BaHus. OOLIMe XUMUYECKHE CBOMCTBA KUCIIOT. B3anuMonelicTBre KUCIoT
C MeTaulaMH. DJEKTPOXUMHUECKUI psii HaNpsDKEHUM MeTaiioB. BiammoneilcTBHe KHCIOT ¢ OKCHUAAMU
MeTauI0B. B3aumoseiicTBre KUCIOT ¢ OCHOBAHUSAMHU — peakiys HeWTpanu3auuu. BzanmoaeicTBie Kucior
c consimu. [Tonyuenne GECKUCTOPOTHBIX U KUCIOPOACOIEPKAIUX KUCIIOT.
Conu, ux knaccudukanys 1 cBoicTBa. B3anmoneiicTBue coneit ¢ MeTalaMy, OCOOEHHOCTH 3THX peakIuil.
BzaunmojeiicTBre cojieii ¢ CONSIMU.
'eneTnueckue psapl MeTala W HeMmeTawia. | eHeTHdeckass CBSI3b MEXIY KilaccaMd HEOPTaHWYECKHX
BEIIIECTB.
JlaGopaTopHble ONBITHI.

17. BzaumoseiicTBrE OKCHJIA KAJIBLIMS C BOJOM.

18. [TomyTHEHHNE N3BECTKOBOI1 BOJIBI.

19. Peaxmus HelTpanm3anum.

20. IMonyuenne runpokcuna menu (1) u ero B3auMoeicTBIE C KUCIOTOM.

21. Paznoxenue ruapokcuna meau (11) mpu HarpeBanumu.

22. B3anmoeiicTBAe KACIIOT ¢ METaJIIIaMH.

23. B3anmoielicTBHE KUCIIOT C COJISIMU.

24. O3HaKOMIIEHHUE C KOJUIEKIIUEH comeil.

25. BzaumopeiictBue cyibdara memu (I1) ¢ xenesom.

26. B3anmopelcTBHe CoTIei ¢ coNsIMU.

27. I'enerndeckas CBs3b Ha IPAMEPE COSAMHEHUH ME/IH.
IIpakTnyeckune padborTsl
Perienue skcriepuMeHTaNbHBIX 3a/1a4.



Ilepuoanyecknit 3axkoH u Ilepuoaumyeckas cucreMa xumMH4yeckux 3jemenros JIH.
MenpaesieeBa 1 CTPOCHHE aTOMa

EctecTBeHHbIE ceMENCTBA XUMUYECKUX 3JIEMEHTOB: 11IE€JI0YHbIE U IIEJT0YHO3EMENIbHBIE METAILJIbl, TAJIOTE€HBI,
uHepTHbIe (Onaropoassie) rasbl. AM(oTepHOCTb. AM(pOTEpHbIE OKCHUABI M THMAPOKCHUIbl. KoMIlieKkcHble
COJIH.

Otkpeituie JI. WM. MenaeneeBbiM Ilepuoanueckoro 3akoHa U coszganue uM Ilepuoauueckoil cucTeMbl
XUMHYECKHUX IEMEHTOB.

ATOMBI KaK (opMa CYyIIECTBOBAHHUS XUMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEICHHS O CTPOCHHH aTOMOB.
JlokaszarenbcTBa CIOXHOCTH cTpoeHus: atoMoB. OmbiThl Pesepdopma. Ilnmanerapnas Momens cTpoeHHs
aToMma.

CocTtaB aTOMHBIX fJ€p: NPOTOHBI, HEUTPOHbl. OTHOCUTENbHAs aTOMHAas Macca. B3auMOCBsI3b MOHATHM
«IIPOTOH», HEUTPOH», KOTHOCUTEIIbHAS ATOMHAs Maccay.

Muxkpomup. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YpOBHEH aTOMOB XMMHUYecKuX siaemMeHToB NeNe 1-20.
ITonsTHE O 3aBEPIIEHHOM JJIEKTPOHHOM YPOBHE.

N3otonbl. Pusmueckuil cMmpica cuMmBoiMkM Ilepuonnyeckoit cucrembl. CoBpemeHHas (GOpMYJIHPOBKa
[lepuonnveckoro 3akoHa. Vi3MeHEHHs CBOWCTB 3JIEMEHTOB B MEPHOAX U TPYNIAX, KaK (PYHKIUS CTPOCHHS
AIIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka 3J€MEHTa-MeTajllla U JJIEMEHTa-HeMeTala 10 MX MosiokeHutio B [lepuogumueckoit
cucteMe xuMuueckux siaemeHToB J[. 1. Menieneena.

JdemoHcTpanmu.

Paznuunblie popmbl TabIHL HEPUOIUUECKON CUCTEMBI.

MopenupoBanue nocrpoenus [lepuoguueckoit cucrems! . 1. Menneneesa.Monenu

aTOMOB XMMHUYECKUX 3JIEMEHTOB.

Monenu atoMoB 31eMeHTOB 1—3-ro nepuo/0B8

JlaGopaTopHbIe ONBITHI.
28. Tlonyuyenne ampOTepHOTO THAPOKCHUIA M UCCIIEIOBAHHE €T0 CBONCTB.

Xumuueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaKkiuu

Nonnast xumnueckas cBsi3b. VloHbI, 00pa3oBaHHbIE aTOMAMH METAJIIOB M HEMETAJUI0B. CXeMbl 00pa3oBaHuUs
MOHHOM CBSI3M JJIs1 OMHApHBIX coeqUMHEHUH. VIOHHBIE KpHCTAIIIMUECKUe PelETKU U (pu3nyeckue cBOicTBa
BEIIECTB C 3TUM TUIIOM petI€TokK. [ToHaTHEe 0 PopMyNIBbHONM eANHNUIIE BELIeCTBa.

KoBasieHTHass XuMuUYeckasi CBA3b. OJEKTPOHHBIE U CTPYKTypHble (opmyibl. IToHATHE O BaJEHTHOCTH.
KoBanientHnast HemomsipHas cBsizb. CxeMbl 00Opa30BaHMsI KOBAJICHTHOW CBSI3W JiIsi OMHAPHBIX COCAMHEHUH.
MonekyapHbIE U aTOMHBIE KPUCTAUIMYECKUE PEIIETKH, U CBOMCTBA BEHIECTBC ATUM THUIIOM PEIIETOK.
DNeKTpOOTPULATENBHOCTb. Pl snexTpooTpunatenbHocTH. KoBaneHTHas NOJsApHAs XUMHUYECKas CBSI3b.
Junons. CxeMbl 00pa3oBaHMs KOBAJICHTHOW MOJSIPHOM CBSI3U JUIsl OMHAPHBIX COeAMHEHUNH. MoseKyssipHbIe
Y aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BELIECTB C 3TUM THUIIOM PEIIETOK.

Meramunueckass XMMHAYECKasl CBSI3b M METaJUIMYEcKass KpUCTaJIMYecKas pemérka. CBOMCTBa BEIIECTB C
9TUM TUIIOM pelETOK. EnvHas npupoaa XUMHYECKUX CBI3EH.

Crenenp okxucineHuss. CpaBHEHME CTENEHM OKHMCIEHUS M BaleHTHocTu. lIpaBuna pacuéra creneHen
OKHCIIEHHS TI0 (OpMYJIaM XUMUYECKUX COEIMHEHHH.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OIpenencHue CTENeHEW OKHUCIEHUS JUIsl DIIEMEHTOB,
0o0pa3yoIKX BeleCcTBAa pa3HbIX KiIaccoB. Peakiyy MOHHOTO OOMEHAa M OKHCIUTENIbHO-



BOCCTAaHOBUTEINbHBIE peakiuuu. OKUCIUTEIh W BOCCTAHOBUTENb, OKHUCIEHHWE M BOCCTAHOBJICHHE.
CocraBneHre ypaBHEHUH OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OanaHca.
JdemoHcTpanmu.

Buneodparmentsi u cnaiiasr « onHas xumudeckas cBsi3by. Komnekius

BEIIECTB C HOHHOM XUMHYECKOU CBS3BIO.

Moenu MOHHBIX KPUCTAUIMYECKUX PEIIETOK.

Buneodparmentsi u cnaiiasl «KoBaneHTHas XUMUYecKas CBsA3b». KoJeKus BemecTB

MOJIEKYJIIPHOTO U @aTOMHOTO CTPOCHHUSI.

Mopenu MONEKYJISIPHBIX U @aTOMHBIX KPUCTAIUTMYECKUX peréTok. BumeohparMeHTs 1

cranael «MeTtanandeckas XuMudeckas cBI3b». Kommekimsa «MeTannsl U CIIaBbD.

B3aunmMoeiicTBre IIMHKA C CEPOi, CONSIHOM KucaoTol, xopuaom meau (I1).Iopenue

MarHus.

B3anmoneiicTBre XJI0pHOU U CEPOBOAOPOIHON BOJIBI.

JlaGopaTopHbIe ONBITHI.
29. UzroroBiieHUE MOJICIN, WILTIOCTPUPYIOIIEH CBONCTBA METAILTHUECKOM CBS3U

Yueono-memamuueckoe nianupoeanue

Pazgen KounyecTBo yacoB |KosimuecTBO yacoB Bpadouei

B ABTOPCKOM nporpamMmme
nporpamme

1. HauanbHbIC TTOHSTHS U 3aKOHBI 20 20+1

XHAMUH. [TpakTudeckux padbot —3

KoHTpoibHbIX padoT- 1

2. BaxHeiime npeacTaBuTenu 18 18+2

HEOPraHUYECKUX BEIIECTB. [TpakTdeckux padot —3

KonnuecTBeHHbIC OTHOIICHUSI B XUMUU KouTponbHbIx padoT- 1

3. OcHOBHBIE KITacchl Heopranudeckux (10 10+1

COCTIMHEHHUN [MpakTryeckux pador —1

KoHTponbHbIX padoT- 1

4. Tlepuoauyeckuii 3aK0H 1 8 8+1
[lepnonnueckas cucteMa XMMHUYECKUX
nnemenToB .M. Meneneena u
CTPOEHUE aToMa

5. Xumnueckas cBsa3b. OKUCIUTEILHO- (8 8+1

BOCCTAaHOBUTEJIbHBIE PEAKIINH KoHTponbHbIX paboT-1
64 + 6 u

roro: 70

pe3epB




Cooepircanue yueonozo npeomema. 9 knacc
O0600menune 3Hanui mo kypcey 8 kiaacca.Crpoenne aroma. [lepuoanyecknii 3aKoH U
NnepuoANYecKas cucreMa xumnueckux 31eMmeHToB JI.U. MenneneeBa. CTpoeHue BelecTs.
XuMuueckasi CBsizb. XuMuueckue peakuuu (6 1)

XapakTepucTUKa 3JIEMEHTA M0 €ro NoJiokeHuto B Ileproanueckoit cucreMe xumMuueckux snemeHTos /1. M.
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B MEPUOJAX U Trpymmnax
B CBETE MPEJCTABICHUN O CTPOEHUU aTOMOB 3JIEMEHTOB. 3HAYEHHE MTEPUOIUUECKOr0 3aKOHA.

Turnbl XUMUYECKUX CBSA3EH W THUIIBl KPUCTAUIMYECKUX pEIIETOK. B3auMMOCBSA3b CTPOEHUS U CBOWCTB
BEILIECTB.

Hemoncrpanun. 1. BsammopeiicTBue ammuaka W XJopoBoaopona. 2. Peakinus HeWrpammzanum. 3.
HaGmronenue termmoBoro sddexra peaknuu HedTpanuzanuu. 4. B3auMoaelcTBHE CEPHOM KHCIOTBHI C
okcuaom menu(1l). 5. Paznoxenune mepokcuaa BOAOPOIa ¢ MOMOIIBIO KaTana3bl KapTodes

Xumunueckue peakuuu B pacrpopax (10 u)

CBoiicTBa OKCHIOB, KUCIOT, OCHOBAaHUW U COJIEM B CBETE TEOPUM SJIEKTPOJIMTHUUECKOW NHUCCOLMALUU U
OKHCJICHUSA-BOCCTaHOBJICHUs. [loHATHE O mepexonHbIX 3neMeHTax. AmdorepHocTh. ['eHeTHUeckuil psia
nepexoaHoro aneMenTa. [lepuoauueckuit 3akoH u [lepuoguueckas cucrema XuMHYeCKUX 3ieMeHToB 1. H.
MenpeneeBa. O0oOmieHne CBeICHUH O XHUMHUYECKHX peakuusx. [loHSATHE O CKOPOCTH XUMHUYECKOM
pCaKknuu. CDaKTOpI)I, BJIMAIOINHUE HaA CKOPOCTh XUMHUYCCKUX pCaKHI/If/'I. KaTanmaTopm n KaTrajus.
Nuruburopsbl. AHTHOKCHIAHTHI.

JeMoHCcTpanuu. 3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KHCIJIOTBI OT KOHILIEHTPAlUH.
JIBrKeHNE OKPALIEHHBIX HOHOB B 2JIEKTPUYECKOM I10JI€.
JlaGopaTopHbIe ONBITHI.

1. I3MeHeHne OKpacKy MHIMKATOPOB B KMCIIOTHOM cpee.

2. Peakuus HeMTpanu3aluuy pacTBOpa MEIOUH Pa3IUYHbIMU KUCIOTAMH.

3. [lonyuenue ruapokcua Mmeau(1l) u ero B3aumoielicTBUE ¢ pa3IUYHBIMU KUCIOTaMH.

4. BzammoJielicTBHE CUITbHBIX KUCIIOT ¢ okcuioM meau(1l).

5. B3anmopelnicTBre KUCIOT C METaJUIAMM.

6. KauecTBeHHas peakuus Ha KapOOHAT-HUOH.

7. KauecTBeHHas peakiuiys Ha XJIOPU]I- U CYJIb(aT-HOHBI

8. I3MeHeHne OKpacKy HHIUKATOPOB B LIEJIOYHOM Cpelie.

9. B3auMoielicTBHE HIENO0YEH C YTIIEKUCIIBIM Ta30M.

10. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

11. Tlomyuenue ruapokcuna meau(ll) u ero paznoxenue

12.B3anmozeiicTBre kKapOOHATOB C KUCIOTAMHU.

13. ITony4yenue ruapokcua xenesa(Ill).

14. B3aumoneiicTBue xene3a ¢ pactBopoM cynbdara meau(1l)

Ilpaxkmuueckue pabomaut.
Nel.Pemenue skcriepruMeHTaIbHbBIX 33/1a4 110 TeEME «DJICKTPOJIMTUYECKAST TUCCOIUALIMS»

Hemertanbl u ux coequHenus. Kuciaopoa. Bonopon (25)

ITomoxxeHue HEMETAJUIOB B MEPUOAMYECKON cHucTeMe XHUMHuYecKux siemeHToB/[.U.
Meunneneesa. O0mMe CBONCTBA HEMETAIIOB.
Bonopon —  XHMMMYECKHUH 3JIEMEHT U MPOoCToe BelecTBO. Dusnueckne U XuMuyecKkue

cBoiicTBa Bogopoja. [lonydenune Bogopo/ia B
naboparopuu. [lonydeHnue Bogopoaa B mpoMeIieHHOCTH. [IprMeHenre Boiopoaa.



l"ayiorensl: ¢pu3nveckne U XxuMudeckue cBoiicTBa. CoeMHEHUS TaIOTEHOB: XJIOPOBOIOPOI,

XJIOPOBOZOPOHASI KUCIIOTA U €€ COJIH.

Kucnopon — XUMHYECKUU d3JIeMEHT M mpocToe BemiecTBo. (30H. CocTaB Bo3ayxa.

dusnueckue u XUMUYECKHE CBOMCTBA Kuciopoa. [loryueHre U mpuMeHeHHe KUCIOpoia.

Cepa: pusnueckue u XumMuueckue cBoiicTBa. CoeMHEHHsI CEPBl: CEPOBOJOPO/I, CYJIb(UIBI,0KCHIBI CEPHI.

CepHasi, cepHHUCTasi U CEPOBOJAOPOAHAS KUCIOTHl U UX COJIH.

A30T: ¢u3nueckue u xumuueckue cBoicTBa. AMmuak. Comu ammoHus. OKCHIBI a30Ta.

A30THasI KACJIOTA U €€ COJIH.

dochop: ¢dusmueckne u xummyeckue cBoiictBa. Coemunenus ¢ochopa: okcua dochopa (V),

oprodochopHas KHCIOTa U €€ CONH.

VYraepon: ¢u3Mueckue W XUMHUYECKHE CBOMCTBA. AJUIOTpPOINUS Yrieponaa: anma3s, rpaduT, KapOuH,

dbymrepenst. Coequnenus yriaepona: okcuanl yraepoaa (1) u (IV), yronbHas Kuciora nee COJH.

Kpemnuii 1 ero coenMHeHus.

Jemoncmpayuu. O0pasipl TATOTSHOB - TPOCTHIX BEIIECTB. B3anMoielicTBrE TrajJOreHOB C HATPUEM,

anroMuHueM. BeiTecHeHne xj0pom Opoma WM ioja U3 pacTBOPOB UX cotieii. BzaumoeiictBue cepsl ¢

METaJUIaMH, BOJOPOIOM H KHCIOPOAOM. B3anmoaelicTBie KOHIICHTPUPOBAHHOM a30THOMKHUCIIOTHI C MEJIBIO.
[ornomenue yriem pacTBOPEHHBIX BEIIECTB MM ra3oB. BoccranoBneHue

MeIn 13 ee okcuaa yriieM. O0pa3isl IPUPOIHBIX COSTIMHEHHI XII0pa, cepbl, hocdopa, yriiepoaa, KpeMHHUsL.

OO0pa31pl BXXHEHIINX U1 HAPOIHOTO X03SHCTBA CyNb(haTOB, HUTPATOB, KapOOHATOB, ochaToB. OOpa3is!

CTEKJIa, KEPAMHKH, I[CMEHTA.

JlabGopaTopHbie ONBITHI.
1. Pacno3HaBaHue TajlOT€HU/1-UOHOB
2. KauecTBeHHbIe peakiiuu Ha Cylb(aT-uOHBI.
3.KauecTBeHHas peakuys Ha KATHOH aMMOHMUS
4. XuMU4ecKue CBOMCTBA a30THOM KHCIIOTHI, KaK JIEKTPOJIUTA
5. KauecTBeHHble peakuuu Ha GpochaT-noH
Ilpakmuueckue padbomot.
Ne 2. 3yuenHne CBONUCTB COISTHOM KHCIIOTHI
Ne3. Mzyuenue cBOMCTB CEPHON KUCIOTHI
Ne4. Tlonyuenue aMMuaka U U3y4eHUE €ro CBOMCTB
Ne5. [Tonmyuenue yrnekucioro raza. KauectBennas peakiys Ha kapOoHaT- HOH
Mertamabl U uX coeauHeHusi(17 4)
[TonoxeHne MeTamuioB B NEPUOANYECKON cucTeMe XuMuueckux aneMeHToB [[.1. Menneneesa. Merasisl B
pUpoJie U 001Ke crocoos! ux noydeHus. Oomme ¢puznueckue cBONCTBa MeTaioB. O0IIe XUMUYECKHE
CBOMCTBA METAUIOB. pPEAKUUU C HEMETAUIAMH, KHUCIOTAMH, COJISIMU. OJEKTPOXMUMHUYECKHH Psj
HanpspkeHud MertaioB. lllenounsle MeTannbsl U ux coeauHeHus. lllenouyno3zeMenbHbIE METANIBl U UX
coeuHeHus. AmoMUHMHA. AM@oTepHOCTh OKcHIa M ruapokcuja amomuHus. Kenezo. CoeauHeHus
’KeJie3a U UX CBOMCTBA: OKCHIBI, THIPOKCH I 1 comu sxene3a (11 u 111).
Jemoncmpayuu. B3aumoneicTBue HaTpusl, JIMTUS M KajdblUs C BOJOW. l'OopeHme HaTpusi, MarHus u
JkKene3a B KuciiopoJe. Benblka TepMuUTHOM cMecu. B3anMonencTBre cMecu MOPOLIKOB CEphl M KENe3a,
LIMHKA U cepbl. B3aumoaeicTBrE alfOMUHUS ¢ KUCIOTaMHU, 1eJ049aMH U BoJoW. B3aumoeincTeue xene3a u
MeIU C XJIOpOM. B3ammoneicTBue Menn ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM M a30THOM KHCIOTOU
(pa3zbaBnenHoi. Okpacka IJIaMEHU COEJUHEHUSMH INENOYHO3EMENbHBIX MeTaioB. ['ameHue u3BecTH
BOJIOU
Jlabopamopmuwie onvimot.
1. BzaumoerictBue xene3a ¢ pactBopoM cyibdara menu(Il)
2.1TonyyeHne U3BECTKOBOM BOJBI U OIIBITHI C HEW.
3.[Nonyuenue runpoxcunos xxenesa(ll) u (I1II).
4.KauecTBEHHBIE PEAKIIMN HA KATHOHBI KeJle3a
Ilpaxkmuueckas paboma Ne7
Pemenue sxcnieprMeHTaNbHbBIX 3a/1a4 10 TeMe «MeTallibl U UX COeTUHEHUS».



XuMmus 1 oOKpy:Kamouas cpena (2 1)

Crpoenue 3emnd: sSapo, MaHTHS, 3€MHas KOpa, MX XHMHUYECKHH cocTaB. Jlutochepa n e€ XUMHUUECKHI
coctaB. Munepaisl. Pyner. Ocagounsie mopoasl. [Tone3nsie nckomnaempie. XUMHUYECKUH COCTAaB TUAPOChHEpPHI.
XHUMHYECKHH COCTaB aTMOC(EpHI.

Hemoncrpanun. Buneodparmentsr u cnaiiapl «Ctpoenre 3emin U €€ XUMHUYECKH cocTaBy. Kommekmus
MUHEpaJoB U ropHbIX nopoA. Komnekuus «Pynbr Metamnosy. Buaeodparmentsl u cnaiiabl « mobanbHbie
HKOJIOTHMYECKHE MpOoOJeMbl 4elloBedecTBa» MCTOUHHMKM XMMHMYECKOTO 3arpsi3HEHUS OKPYXKArolle Cpeibl.
I'mo0GanbHble 3KOJMOTHYECKHE MPOOJIEeMbl UEJIOBEUECTBA: MAPHUKOBBIM 3((EKT, KUCIOTHBIE HOMKIU,
O30HOBbIE JBIPbl. MEXIyHapOJHOE COTPYAHHMYECTBO B OO0JACTU OXpaHbl OKpYXKAIOLIEH Cpeasl OT
XUMHUYECKOTO 3arpsi3sHEHUS. «3eJIEHAST XUMUS».

JlabGopaTopHbie ONBITHI.

1. U3zyuyenue rpanura.

O0o00menue 3HAHNI 110 XUMHUH 32 KYPC OCHOBHOM MIK0JBbI (7 1)

@U3NYECKUIl CMBICI MTOPAIKOBOIO HOMEpA 3JEMEHTA B MEPHUOJUUYECKON CUCTEME XMMHUYECKHUX AJIEMEHTOB
1. V1. MenneneeBa, HOMEPOB MEPUOAA U TPYIIIBI. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB U UX
COEMHEHUI B MEpHOJax M IPYIIax B CBETE NPEACTABICHUNH O CTPOCHUM aTOMOB 3JIEMEHTOB. 3HAUCHHE
MEPUONYECKOI0 3aKOHA.

Tunbel XMMHUYECKUX CBA3€H M THUIIBI KPUCTANIMYECKUX PpELIETOK. B3auMOCBS3b CTPOEHUS U CBOMICTB
BELIECTB.

Krnaccudukanus XMMHUYECKUX PEaKUUN MO pa3NUYHBIM MPU3HAKaM (YHCIO U COCTaB PEarupyroliux H
00pa3ymIIUXCsl BEIIECTB; TEIUIOBOM A QeKT; UCHOIb30BaHUE KaTalIMW3aTopa; HAMpaBJICHHE, W3MEHEHUE
CTENeHEH OKUCIICHUSI aTOMOB).

[IpocTeie U cioxHbIE BemecTBa. MeTaiulbl U HEMETAJIbI. [ €HeTHYeCcKue psibl MeTauia, HemeTaula U
nepexonHoro Mmetamia. Okcuibl (OCHOBHbBIE, aM(OTEpHbIE M KHUCIOTHBIE), TUAPOKCHUIBI (OCHOBaHUS,
am(poTepHBIC TUIPOKCUIBI U KUCIOTHI) U COJH: COCTaB, KJIacCU(pUKAIUAN OOIMe XUMHUUECKHE CBOWMCTBA B
CBETE TEOPUU DIIEKTPOJUTHYECKON JAUCCOLMALMM W TPEACTABIEHUH O TMPOLECCax OKHUCIEHUs-
BOCCTaHOBJICHUSI.

YyeOHo-TeMaTHYECKHIi IIJIAH

NoNo Bcero, M3 Hux
m\i HanmeHnoBaHue TeMBbI Hac. [TpaxT.padotel | KoHTp.paboTs
1 Tema 1. [ToBropenue u 06001IeHNE CBECHUH 110 6
Kypcy 8 kmacca. XUMHUECKUE PEaKITHH.
2 Tema 2XUMHUECKHE PEAKIIMK B pacTBOPax 10 1 1
3 Tema 2. HeMeTamisl 1 UX COeqUHEHUS 25 4 1
4 Tema 3. MeTauibl U X COEAMHEHUS 17 2 1
9] Tema 4. XuMust 1 OKpysKaronias cpeaa 2
6 Tema 4. O6001IeHIE 3HAHUI 110 XUMUH 32 KypC 7 1

ocHOBHOI mkoJel. [Toagroroska k OI'D

[pe3epB 1

HToro 68 7 4




IInanupyemMbie pe3y1bTaThl 0CBOCHHUSI y4eOHOI0 MpeaMeTa

[To 3aBepeHHUIO Kypca XUMUU Ha 3TaHE OCHOBHOTO O0IIIeT0 00pa30BaHUs BBITYCKHUKH OCHOBHOMIIIKOJIBI
JIOJKHBI OBJIQJIETH CIIEAYIOUIMMU PE3yJIbTaTaMu:

|. JIuunocTHBIE pe3ybTATHI:

1) ocosnanuecBoeit 3THMYECKON TIPUHALIEKHOCTH, 3HAHHE HCTOPHU XMMHH M BKJIa/1a POCCHIICKOM
XUMHUYECKON HAyKU B MUPOBYIO XUMHUIO;

2) (hopmupoeanueoTBETCTBEHHOTO OTHOIIEHHS K IO3HAHUIO XMMHH; TOTOBHOCTH ¥ CIIOCOOHOCTH
o0yJaromuxcs K CaMOPa3BUTHIO U CAMOOOPa30BaHHIO Ha OCHOBE U3YUEHHBIX (DaKTOB, 3aKOHOB U
TEOpUN XUMUH; OCO3HAHHOT'O BBIOOpA U IOCTPOECHUE UHIUBUIYaTbHOH 00pa30BaTeIbHON TPACKTOPHH;

3) ¢opmuposanuenenocTHON ecTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOM YaCThIO
KOTOpOM sBJIIETCS XUMUYECKasi KapTUHA MUDA;

4) o6nadenuecoBpeMEHHBIM A3bIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOM
MPAKTUKHU, B TOM YHUCIIE U XUMHUECKHUM;

5) oceoenueconnanbHBIX HOPM, IPABUII IOBEICHHUS, POJIEii B (POPM COLUATLHOMN KM3HU B COLILYME,
IIPUPO/IE U YACTHOM KU3HU HA OCHOBE 3KOJOTMYECKON KYJIbTYpbl U 0€3011aCHOr0 oOpalleHus ¢
BElIECTBAMH U MaTepUajIaMH;

6) ¢opmuposaniexoMMyHHKATUBHON KOMIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMH M B3POCIBLIMUB
nporecce 00pa3oBaTeNbHOMN, 00IIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIeI0BATEIbCKON, TBOPUECKON U
JIPYTUX BUJIOB JCSITEIIBHOCTH, CBA3aHHBIX C XUMHUEH.

1. MeranpenmeTHbIepe3yIbTATHL:

1) onpeodenenueneneii co6CTBEHHOro 0OYYEHHS, TOCTAHOBKA M (POPMYIIMPOBAHHUE [T ce0sl HOBBIX3a/1a4;

2) naanuposanuenyTeil JOCTHXEHHUS KETAEMOT0 Pe3yIbTaTa 00yUeH s XMMUU KaK TEOPETHYECKOT0, TaK U
JKCIIEPUMEHTAIBHOIO XapaKTepa;

3) coommecenuecsonx NEHCTBHIL ¢ IIIAHUPYEMBIMHE PE3YJIBTATAMH, OCYUCCNELEHUCKORTPOIIS CBOEH
JeSITEIbHOCTH B MPOLIECCE TOCTHKEHUS Pe3yibTaTa, onpeoeneHuecioco00B1eHCTBURIIPU BHITIOJHEHUH
71a00paTOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUU C MPABUIAMU TEXHUKHU 0€30M1aCHOCTH;

4) onpedenenuercTOUHUKOB XMMUYECKOH HH(OPMAIUHM, TIOJTyYeHHE U aHAIU3 €€, CO3/IaHue
MH(OPMALIMOHHOTO IPOAYKTA U €r0 MPE3eHTaLUs;

5) ucnonv306anueocHOBHBIX MHTEIIEKTYATbHBIX ONIEPAIMIA: aHATN3a U CHHTE3a, CPABHEHHS U
cucTeMaTU3alnu, 0000IEHHs U KOHKPETU3AIUH, 8blis/ieHie TPUIUHHO-CIIEICTBEHHBIX CBs3€l U
NOCMPOeHUeI0TUIECKOT0 PACCYXICHUS U YMO3AKIIOUeHUS (MHAYKTUBHOT'O, IETyKTUBHOTO U IO
aHaJIOTUH) Ha MaTepHalle eCTECTBEHHO-HAYYHOI'O COJIEP KaHMUS;

6) ymenuecosnarot, MPUMEHATH M IPEOOPA30BHIBATE 3HAKM U CHMBOJIbI, MOJIEN U CXEMBI JUIS PENIEHHS
y4eOHBIX M MTO3HABATENbHBIX 33]1ay;

7) dopmuposanuen pazeumuesKon0ruueckoro MBIILICHNS, yMEHHE IPUMEHATh €r0 B MO3HABATENBHOM,
KOMMYHHMKATHUBHOM, COLIMATbHON MPAKTHKE U MPOPECCHOHATBHON OpUEHTAIINH;

8) eenepuposanuenneii v onpeenenne cpeCcTB, HEOOXOIUMBIX JUIS HX PEATH3AIUH.

1. IIpenmernbIe pe3yabTarsr:



BrinyckHUK HayduTCS:

XapaKTepu30BaTh OCHOBHbIE METO/Ibl IO3HAHU :HAOIIOIEHUE, N3MEPEHNE, IKCIICPUMEHT;
OIMCHIBATh CBOWCTBA TBEPABIX, KHUIKHUX, ra3000pa3HBIX BEIIECTB, BBIACIAS UX CYIIECTBEHHBIC
MIPU3HAKY;

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IOHSATUH «aTOM»,«MOJIEKYJIA», «XUMUYECKUI
JJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOEBEILECTBO», «BAJEHTHOCTH»,«XUMHUYECKas
peaKIus», UCIOJb3ys 3HAKOBYIO CUCTEMY XUMUH;

pPacKpbIBaTh CMBIC] 3aKOHOB COXPAHEHHUS MAacChl BEILIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOM TEOpHH;

pasnuyaTh XUMUYECKUE U PU3UUECKUE SIBJICHMUS,

Ha3bIBaTh XUMHUECKHUE HIEMEHTHI;

OIIpEJIeNIATh COCTAB BEIIECTB 0 UX (hopMysam;

OIIPEAEIATh BAJIEGHTHOCTh aTOMA 3JIEMEHTA B COSMHEHMSIX;

OIIpEeAEIATh TUIl XUMUYECKUX PEaKLnii;

Ha3bIBaTh PU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIINI;

BBISIBJISITH IIPU3HAKM, CBUJCTEJIBCTBYIOIIME O NPOTEKAHUU XUMHYECKOM peakuuu Ipu
BBINOJIHEHUN XUMHUYECKOI'O OIIBITA;

COCTaBIIATH (POPMYIIBI OMHAPHBIX COSAMHEHHIA;

COCTABJISATh YPABHEHUS] XUMUUYECKHX PEaKIHii;

co0uoaTh mpaBuiia 6e30macHoi paboThI TPH MPOBEICHUH OTIBITOB;

MOJIb30BATHCS JTAOOPATOPHBIM 000PYIOBAaHUEM H TIOCYIOM;

BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;

BBIYUCIIATH MACCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTa 10 GOpPMYIIe COeTMHEHMS,;

BBIUUCIIATH KOJMYECTBO, 00BbEM HIIM MACCy BELIECTBA M0 KOJIMYECTBY, 00bEMY, MacCce PeareHTOB
WM IPOJYKTOB PEAKIUY;

XapaKTepu30BaTh (PU3NUYECKHE U XMMUYECKUE CBOMICTBAa MPOCTHIX BEIIECTB: KUCIOPOJA U
BOZOPOJA;

MoJTy4yaTh, COOUPATh KUCIOPOJI U BOJIOPO/I;

pacrno3HaBaTh ONBITHBIM MYTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/, BOAOPO/;

pacKpbIBaTh CMBICH 3aKOHAa ABOTajpo;

PacKpbIBaTh CMBICI IOHITUH «TEIJIOBOM 3(PPEKT peakuuny», «MOJISPHBII 00beM»;
XapaKTepu30BaTh (pU3NUECKUE U XMMUUYECKHE CBONCTBABO/IbI;

PacKpbIBaTh CMBICI IOHSITUSI «PAaCTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIFO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

IIPUTOTOBIISATE PACTBOPHI C ONPEAECIEHHON MaCCOBOM JI0JIEN PAaCTBOPEHHOI'O BELIECTBA;

Ha3bIBaTh COETMHEHHUS U3yYEHHBIX KIACCOB HEOPraHUYECKHUX BEIIECTB;

XapaKkTepu30BaTh (U3NYECKHE M XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEIIIECTB: OKCHIO0B, KHCJIOT, OCHOBAHHMI, COJICH;

OIIPEAEIATH MPUHAJIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCy COSUHEHMI;

COCTaBIIATH (hOPMYIIBI HEOPTAaHUYECKUX COETMHEHUN U3YUEHHBIX KJIACCOB;

MIPOBOAUTD OTBITHI, MOATBEPXKJAIOIINE XUMHUYECKHE CBOWMCTBA M3YyYEHHBIX KJIACCOB
HEOpPraHMYECKUX BEIIECTB;

pacrno3HaBaTh OMNBITHBIM ITYTEM PAcTBOPHI KUCIOT M IIEIOYeH MO0 M3MEHEHHIO OKPACKH
MHIMKATOpa;

XapaKkTepU30BaTh B3aUMOCBS3b MEX]y KJIaCCAaMU HEOPTaHUUECKUX COCIMHEHMI;



packpsiBaTh cMbIch [lepuoanyeckoro 3akona /. 1. Menaeneesa;

OOBSCHATh  (PU3UUIECKHUI CMBICII aTOMHOTO (TIOPSIIKOBOT'0) HOMEpa XUMUYECKOT0 JIEMEHTA,
HOMEPOB I'PYIIbI U epuoaa B nepuoandeckon cucreme . M. Menneneesa;

OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHUSI CTPOSHUS aTOMOB, CBOMCTB DJIEMEHTOB B Ipeiaeliax
MaJIbIX MIEPUOJIOB U TJIABHBIX MOATPYIIIL;

XapaKTEepU30BaTh XUMHUUECKHUE 3JIEMEHTHI (0T BOJIOPOJA 0 KAJIbIIHMA) HA OCHOBE UX MOJIOKEHUS
B nepuonueckoii cucreme /. . MenzaeneeBa u 0cOOEHHOCTEH CTPOCHHUS MX aTOMOB;
COCTaBJIATh CXEMbI CTPOCHUSI aTOMOB MEePBbIX 20 371eMEeHTOB nepruoandeckon cuctemsl 1. W.
Menneneena;

PacCKpbIBaTh CMBICI IOHATHI: «XUMHUYECKasl CBSI3bY», «JIEKTPOOTPULIATEIILHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BELIECTB OT THUIA KPUCTAILTUYECKOU
pEIETKY;

ONPENIEATh BUJ XUMUYECKOM CBSI3U B HEOPTaHUUYECKUX COCAMHEHUSX;

I/I306pa)KaTI) CXCMbI CTPOCHUA MOJICKYJI BEIICCTB, O6pa3OBaHHI>IX Pa3HbIMU BUAAMU XUMHUYCCKUX

CBSI3CH;
® pacKpbIBaTh CMBICIT MMOHSITHI «HOH»,KKATUOH»,«QHUOH,«IJIEKTPOTUTHI»,
CHEDJICKTPOIUTHI, «IIEKTPOTUTUYECKAS JHICCOIUALINS, KOKUCIUTEIbY, «CTEIICHb

OKHCJICHUA, KBOCCTAHOBUTECIIb», KOKHCICHUEC)», K(BOCCTAHOBJICHHUC)),

OIPEIENIATh CTENCHh OKUCICHHS aTOMa DJIEMEHTA B COCIUHCHHH;
paCKpBIBaTB CMBICJIT TCOpI/II/I BHGKTpOHHTHqGCKOﬁ Jucconuanuu,

COCTaBJIATh yPaBHEHHS 3JICKTPOIUTHUCCKON TUCCOIUAIINYU KUCIIOT, [IEeJI0YeH, COoIe;

OOBSCHSTD CYIIHOCTH MPOIIECCa ICKTPOTUTHICCKON TUCCOIMAIIMN U PEAKIIUIl HOHHOTO
oOMeHa;

COCTaBJISITh IOJIHBIE U COKpAIlIEHHbIE HOHHBIE YPAaBHEHUSI peakil 0OMeHa;

OTIPEIENIATh BO3MOKHOCTb MIPOTEKAHUS PEaKI[ii HOHHOTO OOMEHa;

MPUBONTH PEAKIIUH, TIOATBEPIKIAIOIINE KAYSeCTBEHHBIN COCTAB Pa3JIMNYHBIX BEUICCTB;
OTIPEICNIATh OKUCITUTENb K BOCCTAHOBUTED;

COCTaBIISATh YPABHEHUS OKUCIIUTEIILHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

Ha3bIBATH q)aKTOpI)I, BJIIUAOIIINC HA CKOpOCTI) XI/IMI/ILICCKOI\/'I peaKHI/II/I;

KJIacCU(DUITUPOBATh XUMHUYECKHE PEAKIIUH 110 PA3IMYHBIM IPU3HAKAM;

XapaKTepI/I:%OBaTb B3aNMOCBI3b Me>1<z[y COCTaBOM, CTpOGHI/ICM nu CBOﬁCTBaMH HEMETAJJIOB,
MPOBOJIUTh  OMNBITHI TIO TOJYUYECHHIO, COOMPAHHIO M H3YyYCHHIO XWUMHUECKUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO Ta3a, aMMHUAaKa;

pacrno3HaBaTh ONBITHBIM IIYTEM ra3000pa3Hble BEIIECTBA: YTIEKUCIbIN ra3 1 aMMHAK;
XapaKTepI/ISOBaTI) B3aMOCBI3b Me>1<21y COCTaBOM, CTpOCHI/ICM nu CBOI\/'ICTBaMI/I METAJIJIOB,
Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO WX (OpMyiie: MeTaH, 3TaH, dTHJIEH, METAHOJ, 3TAHOI,
TJIMIEPUH, YKCYyCHAs KHCJIOTa, aMHHOYKCYCHAsi KHCJIOTa, CT€apUHOBAs KHUCIOTa, OJCHHOBAs
KHCJIO0Ta, TII0K034;

OLICHUBATh BIMSHAE XMMUYECKOTO 3arpsSI3HEHHUS OKPYXKAOIIECH Cpe/Ibl Ha OPraHU3M YelIOBEKa,
IPaMOTHO OOPAIIaThCs C BEIIECTBAMH B IIOBCEIHEBHOW YKU3HU;

OHpeHeHﬂTB BO3MOXHOCTH HpOTeKaHI/ISI peaKHI/Iﬁ HeKOTOpLIX Hpe}lCTaBHTeHeﬁ OpFaHI/I‘-IeCKI/IX
BEIIIECTB C KUCIOPOIOM, BOJAOPOIOM, METAJUIAMU, OCHOBAHUSIMH, TaJIOTCHAMH.

BI)IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYUYHUTHCA:

® BBLABHUTATh M IIPOBCPATH IKCIICPUMCHTAJIBHO THIIOTC3bl O XUMHYCCKHX CBOMCTBaxX BE€IICCTB



Ha OCHOBE MX COCTaBa U CTPOEHMSI, UX CIIOCOOHOCTH BCTYIATh B XMMHUECKHUE PEAKINH, O XapaKTepe U MPOIYKTaX Pa3IMYHBIX XUMUYECKUX PEaKLnii;

¢ XapakTepu3oBaTh BCHICCTBA IO COCTABYy, CTPOCHHIO H CBOﬁCTBaM, YCTAaHABJIMBAKOT MTPHUYHUHHO-CJICACTBCHHLIC CBA3KM MCKAY JaHHBIMH
XapPaKTCPUCTHKAMU BCUICCTBA,

¢ COCTaBJIATHh MOJICKYJIAPHBIC U IIOJIHBIC HOHHBIC YPABHCHUA 110 COKpaH_[éHHbIM HWOHHBIM YPaBHCHUSAM,

¢ IIPOrHO3HMpOBaATH CIIOCOOHOCTH BCIIECTBA MPOABIIATh OKUCIUTEIIBHBIC WM BOCCTAHOBUTCIIBHBIC CBOICTBA C YU€TOM CTEIICHEH OKHCIICHMSA DJICMCHTOB,
BXOJAIIUX B €I'0 COCTAaB,

¢ COCTaBJIATh YPAaBHCHUA peaKHHﬁ, COOTBCTCTBYIOIIHX IMOCJICAOBATCIIbHOCTH HpeBpaH_[eHI/IfI HCOPraHNM4YCCKUX BCUICCTB PA3JIMIHBIX KJIACCOB,

® BbBIJIBUIaTb M NPOBCPATH IKCICPHUMCHTAJIBHO TMIIOTE3bl O PE3yJibTarax BOSIIGfICTBPISI PA3JIMYHBIX q)aKTOPOB Ha M3MCHCHUC CKOPOCTHU XHUMHYSCKOMN
pPCaKIuu;

¢ HCIIOJIB30BaTh HpI/IO6peTéHHbIe SHaHUA 1JI1 SKOJIOTHYCCKU I'PaMOTHOI'O ITOBCACHUA BOKPY)I(aIOH_IeI‘/‘I cpeac;

¢ HCIIOJIB30BAaTh HpI/IO6peTéHHI)I€ KIIFOYCBBIC KOMIICTCHIIMU IIPU BBIIIOJIHCHHUH ITPOCKTOB U y‘~IC6HO-I/ICCJICIIOBaTCJII)CKI/IX 3aa4 10 HU3YUCHUIO CBOI>'ICTB,
croco0oB MMOJIY4YCHHU U paCllO3HAaBaHUs BCIICCTB,

* 00BEKTHBHO OLICHMBATH HH(OPMAIIHIO O BEIIECTBAX U XUMUYECKUX ITpoIeccax;

* KPUTHYECKH OTHOCHUTHCS K IICEBJIOHAYYHOU MH(pOpMalUU, HeT0OOPOCOBECTHOM peKjaMe B CpPeACTBaX MaccOoBOM MH(popMaiuy;

* 0CO3HaBaTh 3HAYECHHUE TCOPETUUECKUX 3HAHUH 110 XUMUU JJI1 IPAKTUYECKOHN NEATEIbHOCTU YEIIOBEKA;

* CO3/al0T MOJIEIM M CXEMBI JUIs pellleHUs] yUeOHBIX U MMO3HABATEIbHbIX 33/1a4; TOHUMAaTh HEOOXOJUMOCTb COOJIIOICHUS MPEANUCaHHM, ITpelaraéMbIX B
MHCTPYKIUSAX 10 UCIIOJIBb30BAHUIO JIEKAPCTB, CPELICTB OBITOBOM XUMHUU u Ip.

8 kaacc (YMK O. C. I'adpuensin, I.I'. Octpoymos, C.A. CaaakoB)

JlaTta npoBenenus  |(Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX KT 1 XuMm.
YpoKa OcHOBHOE coiepkaHue Bﬂllo; AeATEILHOCTH JKCIIEPUMEHT. Tomammee
— — YpoKa 00yvYaroumuxcs 3anaHmne
IJIaHY paxry

Tema 1 Beeoenue. Ilepeonauansvhuvie xumuueckue nonamus u 3akouvt xumuu - 20 uacoe + 1 uac pezepe




[Ipenmer xumuu.

§1 ynp 5,6

IPonb XuMHU B XuMus, BeIIEeCTBO, CBOMCTBA (OOBACHSATD, 4TO npeamerom . Konnexnus
KU3HHU YEJIOBEKA. BEIIECTB. M3YUCHUA XUMHUHAU SABJISIFOTCA MaTCpHUAIOB nu
Berecrsa. Tena - BEIIeCTBa BCIIECTBA, HMX CBOMCTBA W HX [U3ACIUN U3 HUX
. MpeBpaICHUS. JIabopaTopHbIe
CBoiicTBa Bemects. | PoPPatl parop
PasnmuyaTh Teda M BCHISCTBA, |ONBITHI. 1.
JTajOHHbIE ¢dusnueckue
CBOMCTBA BemecTs, |BCUICCTBA U MaTEPHAIIBL. O3HaKoMIICHHE c
Marepuabl u |YcTaHaBIMBaThH HOPMYUHHO- KogneKHHeH 5
imabopaTopHOM
MaTepuanoBeeHHe.  Ponp (CHCICTBEHHBIE — CBA3M  MEXKIY patop
XUMHUHU B JKU3HU CBOMCTBaAMH BCIICCTB u ux [OCY b
COBPEMEHHOTO obmecTBa. |[IPUMEHEHUEM
OTHOLLIEHUE 06H_IGCTBa K XapaKTemeBaTL IMOJIOKUTCIIbHYIO U
XUMUU: XGMO(l)I/IJII/Iil U [OTPULOATCIIbHYIO POJIb XUMHU B
xeMo(poOus. PKW3HU COBPEMEHHOI'0 00I11eCTBA.
ApPryMEeHTHpPOBAaTh cBOE
OTHOIIGHHE K  XeMohWwIuu |
xeMohooum.
MeToabl U3y4eHHs Meroabl  M3Yy4EHHS] XUMHUU. [XapaKTepU30BaATh OoCHOBHbIE |[lemoHcTpanmu. §2, ymp 3-5
X IMUH HaOmroneHne. DKCOEPUMEHT |[METOIbI  M3YYEHHUS ecTecTBeHHO- (OOBEMHBIE 51
MopenupoBaHue. Mopenu [HayYHBIX JUCLHUILIUH. [1apOCTEP>KHEBBIC

MaTCpHaJIbHBIC 1 3HAKOBBIC
M1 CUMBOJIBHBIC.

[TpuBOINTH IpUMEPHI
MaTepUalbHBIX U 3HAKOBBIX WIIU

MOICIIN HEKOTOPBIX
XUMHNYCCKHNX




CHUMBOJIBHBIX Mojienel, Bemects.  Mogenu
MCTIONIB3yEMBIX Ha YpOKaxX (HU3HMKH, KPUCTAITTHYECKUX
OHMOJIOTUU U TeoTpaduH. peIETOK
Cobupath 00BbEMHBIC u
[IAPOCTEPKHEBBIEMOIEITN
HEKOTOPBIX XUMHUYECKUX BEIIECTB
ArperaTHble l'azpl. JKunkocru. Teépable |Pazmuuath TpHU arperaTHeIx [JleMOHCTpanuH. §3, ynp 2-4
COCTOSIHHS BEILICCTBA. BzaumHbIe [COCTOSHUS BEIIECTBA. CoOupanune
BEILICCTB nepexobl MEX[y |YCTaHaBIMBATh B3aMMOCBSI3H [IpHOOpa JUIS
arperaTHBIMH ~ COCTOSTHHSIMHU [MEX/Jy HUMH Ha OCHOBE B3aMHBIX [[IOJyY4€HMs Ta3a H
BEILIECTBA! BO3TOHKA [IEPEXO/IOB. poBEpKa  €ero Ha
(cyOnumanys) U [MmocTpupoBaTh  3TH  MEPEXOAbl [€PMETHYHOCTb.
necyOonmuManus, KOHACHCAUS [IPUMEpPaMHU. Bosronka CyXOro
17 ucnapenue, [Habmronatsp XMUMHUYECKHIA [1ba,  MOJa WU
KpPHCTaJUTA3AIHS U PKCIIEPUMEHT U JIeNaTh BBIBOJBI Ha [HadTaIMHa.
T1aBJICHUE. OCHOBE HaOJI0IeHU I IArperaTHble
COCTOSTHUS BOJIBI.
JIabopaTopHbIe
OINBITHI. 2.
[Tpoepka npudopa
TSt TIOJTyYEHUS
ra3oB Ha
repMETUYHOCTD
[TpaBuia mo TexHuke (3HAKOMCTBO C JJabopaTopHBIM [Pabomamb c I IpakTiueckas Ctp 20-22
0€3011aCHOCTH TIPU 000pyZI0BaHUEM. mabopaTOpHBIM pabota Nel
pabote B [IpaBuna TEXHUKH (000pPYJOBaHUEM u UKT. JKusno meos
XUMHYECKOM 0€30MaCHOCTH ITPH PadOTe B  [HArpeBaTEIbHBIMU 6  onacrocmu 6e3
kaOunere. [Ipuempr  [kabuHere xumun. HekoTopeie [mpubopamu B npasu
oOpareHus ¢ BUJIBI pabOT. COOTBETCTBUU c bezonacnocmu.
HarpeBaTeIbHbBIMU MpaBUIaAMU TEXHHUKH Xum.
npudopaMu 1 0€30MaCHOCTH. Vlabopamopusi.




1abopaTOpPHBIM \Bvinonnsameo MpoCTenIIne

000pyI0BaHEM MaHUITYJIALUI c

Ha6nronenus 3a 71abopaTOPHBIM Lindposan Ctp.23

M3MCHEHUSIMH, obopynoBamuem: ¢ na6opatopua

HPOHCXOIAIIMH C MabopaTOPHBIM IITATHBOM, RELEON

COpPSIIEN CBEUOU U . co Lindposoir aatumnk

UX OIIMCAHUE CIIMPTOBKOU Temnepartypbl

CnupToBKa
Cseuva.

duznueckue duznueckue sBJICHHS. |PaznuyaTh buznueckue u [JleMOHCTpaNuM. §4, ynp.3-5

SIBJICHUS] B XUMUH UucTtele BemiecTBa M CMECHU. [XMMHUYECKHUE SIBJICHUS, 4HUCThIe |Pa3znenenue JBYX

KAaK OCHOBa ['OMOreHHbIE U TE€TEPOTreHHbIE [BEIIECTBA U CMECH. HECMELINBAIOIINXCS

pasnenenus cmecen  cmecu. Cmecu razooOpasusie, |KnmaccuduuupoBars cMecH. PKUJKOCTEN c
xuakue U TBEpabie. CriocoOsl  [[IpuBOaUTH IpUMEPBl  CMECEH [MOMOIIBIO
pazzeneHus CMecel: [pa3IMuHOro arperaTHoOro |[IeJUTEIbHON
[eperoHKa, WJIU [COCTOSIHHUSL. BOPOHKH.
MUCTUJUISIINS,  OTCTaWBaHHE, |Y CTAHABIMBATH MPUYUHHO- |Y CTAHOBKA TUTSt
(buIbTpOBAHUE, CJIE/ICTBEHHbIE CBSI3U MeXay (pUIbTpOBaHUS U €€
KpUCTAJTU3ALIHS WK |(pU3NIECKUMHU cBoOiicTBamHu [paboTa. YcCTaHOBKa
BbIITAPUBAHUE. BEIIECTB CMECH M CIOCO0aMH WX |IJIs BBIIAPUBAHUS U
Xpomarorpadus. pa3aeieHus. Paznuuars ux, [e€ pa0ora.
[IpuMeHeHne STUX cocoOOB [OMHMCHIBATH M XapakTepu3oBaTh [Kommexius

B 1a00OPAaTOPHOM MpaKTHKE,
Ha IIPOU3BOJICTBE U B OBITY.

MPAaKTUYCCKOC 3HAUCHUC.

OBITOBBIX IPUOOPOB
s puIbTpOBaHUs

BO3/IyXa.

JlabopaTopHble
OINBITHI. 3.
O3HAKOMIICHHE c
MUHEpalaMH,
00pa3yrImuMu
IPaHMUT. 4.

[IpuroToBnexue




TETEPOreHHOM CMECH

MTOPOILIKOB
CEphI U JKeJie3a U UX
paszieneHue.

HUKT

1. Yucreie
BEILECTBA U CMECH
(KOHCIIEKT)

2. Komnekmus
CI1ai110B

[IpakTnueckas CriocoObl pasnenenus |[Pabomamo c [IpakTrueckas §4

paborta Ne2 o Teme:  |cMeceit: OTCTaWBaHHE, [Ta0OPaTOPHBIM pabora

«OuncTka ¢unbTpoBanue, 000pyI0BaHHEM 5

3arpsI3HCHHON KPUCTATTN3ALI 1T HarpeBaTeIbHbIMU

HOBapeHHOI\/JI COJIND). BbIIIApUBAHUC. HpI/IMeHeHI/Ie HpI/I60paMI/I B

PTUX croco0oB B

mabopaTopHON MpakTUKe, Ha COOTBCTCTRHH ¢

[IPOU3BOJICTBE U B OBITY. TpaBHIaMHU TeXHHKH
0€30IacHOCTH.
BBITONMHATE MPOCTEHIIME MPUEMBI
oOpatieHus c 1ab0paTopHBIM
000pyTI0BaHUEM: BOPOHKOM,
(bUIBTPOM, CIUPTOBKOM.
HaOmro1aTh 3a CBOHCTBAMHU BEIECTB

u SIBJICHUSIMH,
MPOUCXOASAIINMU C BEILIECTBAMH.
OnuceIBaTh XUMHUYECKUI
DKCIIEPUMEHT C IIOMOIIBIO PYCCKOTO
(pOAHOTO) SA3BIKA U SI3bIKA XUMUHU.
JlenaTe BBIBOABI MO pe3yJibTaTaM
[IPOBEIEHHOIO DKCIIEPUMEHTA
ATOMHO- XUMUYECKUE aneMeHThI. [OOBIACHITh, UYTO TaAKOEe XUMUYECKUN [JleMOHCTpanuu. §5 ymp.1-4




MOJIEKYIISIPHOE
yYEHUE.
XuMHuecKue
DIIEMEHTHI

ATOMBI 1 MoJeKybl. [IpocThie
151 CIIOXHBIE BEIIECTBA.
ANI0TpOnUS npuMepe
KHCIIOpO/Ia.
OCHOBHBIE MOJIOKEHUS
AQTOMHO-MOJIEKYJISIPHOTO
yueHus. HMonsl. Bemectsa
MOJIEKYJISIPHOTO u
HEMOJICKYJISIPHOT'O CTPOCHUSI.

Ha

PIIEMEHT, aToM, MOJIEKYJIa,
QJIIOTPOIHSL, HOHBI.

Paznmuyarb MpPOCTBIE U CIOXKHBIE
BEILIECTBA, BEIIIECTBA
MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOI'O CTPOEHUSI.

'Y craHaBiIMBaTh IIPUYUHHO-
CJI€ZICTBEHHBIE CBSI3U MEXIY

COCTaBOM MOJIEKYJ U CBOMCTBAMH

QJLTOTPOITHBIX MoauduKaIui
KHCJIOPO/IA.

DopMyIHpoBaTh OCHOBHEIE
IMOJIOKCHUS aTOMHO-

MOJICKYJIIPHOTO YUEHUS

Monenu
QJIJIOTPOIHBIX
MO (UK
yriepoia

0-10

SHAKH XUMHYECKUX
DJICMCHTOB.

[Tepuoanueckas
TadIuIa
XHIMHYISCKHIX
snemenToB 1. 1.
Menzaeneena.
Ha3piBaTh 1
3alrChIBaTh 3HAKHU
X UMHYISCKHUX
PIIEMEHTOB.

SHaKH
XHUMHYSCKHX
WNudopmanus,
HECYT
DJIEMCHTOB.
Ha3BaHUM

(cuMBOJIBI)
3JIEMEHTOB.
KOTOPYIO
3HAKM XUMHYECKHUX
DTHMOJIOTHS
HEKOTOPBIX
XUMHYECKUX 3JIEMEHTOB.
[lepuoanueckas TabnuIa
XUMHUYECKUX djieMeHToB /I, M.
Menpeneea:
KOPOTKOIEPHOIHBII u
JUTMHHOTIEPUOHBIN BapUAHTBHI.
OtHocuTenbHas
ATOMHas Macca.
CTpykTypa  NEepHOANYECKOMN
CUCTEMBI: TepuoI, psn,

rpyiima, nmoArpyiiia, 3Haku

Juamp: 3HaKU TIEPBbIX 20 XUM.
DJIEMEHTOB

Ymems: onpenenars noiaoxeHne
DIIEMEHTA B IIEPUOIUYECKON
CHUCTEME, Ha3bIBATh XUMHUUYECKHE
DIIEMEHTBI

OOBACHATD TUMOJIOTHYECKHE
Hayaja  Ha3BaHUM  XUMHYECKHX
PIIEMEHTOB U UX OTJEIbHBIX IPYIIIL.
Pa3nruarh KOPOTKOIEPUOIHBIN U
ITMHHOTIEPUOHBIN BapUaHTHI
Ilepnonnueckoi cucremsrl 1. H.
Meneneesa

JleMoHCTpanuu.
[TopTpeTsl n A
bepuennyca u 1. W.
Menneneesa.
KopoTtkonepuoauslii

14

TUTMHHOTIEPHOJHBIN
BApUAHTHI
Ilepronnueckoin
CHCTEMBI N
Menneneena

§6 3HAKM
DIIEMEHTOB
Yp. 4-8




XHUMHUYCCKUX 3JICMCHTOB

11 XuMuyeckue XuMuyeckas ¢dopmymna, (OTobpaxarb COCTaB §7 ynp.4,6,7
bopmyIbI 3aKOH ITOCTOSHCTBA COCTaBa  [BEMIECTB € ITOMOIIBIO
BEILICCTBA, KAYCCTBEHHBI U [XMMHUYECKUX (POPMYJIL.
KOJINYECTBEHHBIH cocraB, [Pa3nuyath  MHACKCHI |
OTHOCUTENbHAS ~ aTOMHAs W [kodd)(HIHCHTSL.
OTHOCHTEIbHAS MONEKYIAPHAS Hay o 1y1Th, OTHOCHTENBHYIO
Macea. 1o nexynsapuyio maccy
ATOMHasI €JMHUIA MACCHI. BeIecTBa W MaccoByiO
ITOJTIO XHUMHYECKOTO
HIIEMEHTA B COCMHEHHH.
TpancinpoBaTh
MH(OPMAIIHIO, KOTOPYIO
HEeCyT XMMHYECKHE
(hopMyJIbI
12 PacueTsl o Brruucienue Mr, o § 7 ymp 9,10
XHUMHYECKON DIIeMEHTa B XHUMHYECKOM
dbopmyIe BemecTBa.  [COSAMHECHUHN
13-  BanenTtHOCTH BanentHocts.  CtpykTypHBIE (OOBSACHSTS, 4TO Takoe [/leMOHCTpanuu. §8 ynp4,5
14 (hopMyIIBI. XUMHYECKHE |«BAJIEHTHOCTDY. KonctpynpoBanne
DIEMEHTL ¢ TMOCTOAHHOH ¥ [[oppmats — OTpakeHHe — TODAIKA [11apOCTEPIKHEBBIX
NEPEMEHHOM  BANICHTHOCTBIO. |coenyHeHHs aTOMOB B MoJeKysax [MOJCTICH MOJeKy:
BriBoz OpMYIIBL [gerects HOCPEICTBOM
COCTMHCHIA HO leTpyKTypHBIX (POPMYIL.
BAICHTHOCTU.  ONpPENENneHue [y yers COCTABIISTE dopMyJIBI
BATICHTHOCTH  XHUMHYECKOIO \chenpnennii 1O BaJEHTHOCTH H
pleMenHTa 10 DOPMYIC |gpenenaTs BaNeHTHOCTb dIEMEHTa
BeLeCTBA. COCTaBHeHHeV 10 (hOpMyJIE Er0 COETMHEHHS
Ha3BaHUN COEIMHEeHNUH,
COCTOSIINX u3 JBYX




XUMUYECKUX HJIEMEHTOB, 1O
BAJICHTHOCTH. 3aKoH
[IOCTOSIHCTBA cocraBa
BEILIECTB.

15 XumMuyeckue XUMUYECKue peakuuu. [XapakTepu3oBaTh XUMHYECKYIO |J[leMoHCcTpanuu. §9 ymp.1-7
peaxuuu. [Ipusnakuu [PeareHTsl u IPOAYKTHI [PEAKIUIO U €€ yYaCTHUKOB(peareHTs! |Anmnapar Kunmna.
YCIIOBHSI KX [pEaKLIH. [Ipu3Haku W OPOAYKTHI pEaKkiuu). Pasznoxenune
MPOTEKAHUS XUMUYECKUX peakuuii. (ONUCHIBaTh TPU3HAKK W YCIOBUS [OMXpoMaTa

YcnoBuss KX NPOTEKAaHUS U TEYEHUS XMMHYECKUX PEaKIui. aMMoHusi.  ['opeHue
[IpEeKpaLLEHUSI. Peakuuu [Pasnuyarh  SK30T€pMHUECKHE U [CEPbl M MAarHUEBOM
ropeHusl. OJK30TEPMHYCCKUE U pHoTepMUYECKHE PEAKIIHH. JICHTBI.
SHIOTEPMUYECKHE |Co0THOCHTE peakiuu TOPEHHS H JlaGoparopHble
pCaKLHu. HK30TEPMHYECKUE PEAKIINH. OTIBITHI. 5.
Habtonate u ONKCHIBaTh |B3aMMOJEHCTBHE
XUMUYECKUN SKCIIEPUMEHT C |[pacTBOpOB
MOMOIUIBIO PYCCKOTO (POAHOrO)sA3bIKA [XJIOPHIOB u
1 s13bIKa XUMUH MOIUJOB  Kalusi C
pacTBOpOM  HHUTparTa
cepeOpa. 6.
[Tonyuyenue
TUAPOKCH]IA
memu(ll)  u  ero
B3aNMOJICHCTBHE C
CEPHOM KHCIIOTOM.
7. BsaumoneiicTBue
lpacTBOpa  COIBl  C
KUCJIOTOU

16-  [3akoH coxpaHeHHUs 3akoH  coxpaHeHHss Macchl [DOpPMYIMPOBATh 3aKOH COXpaHeHHs |JleMoHCcTparuy. §10 ynp.6,7

17 MAacCChI BEIIECTB. BENIECTB. Xumuaeckne Macchl BemecTB. CoctaBisath Ha ero  |[loptpetst M. B.
XumMuueckue YPaBHEHUS. CocrapneHue |[0CHOBE XUMHYECKUE YPABHEHMUS. JlomonocoBa u A.




YpaBHEHHUS.

XUMHYECKUX YPaBHECHUM.
WHudpopmanus, KOTOPYIO HECET
XUMHUYECKOE
YPaBHEHHUE.

UH(pOpMALHIO,
XMMHYECKHE

TpanciupoBath
KOTOPYIO HECYT
YPABHEHU.
OKCIIEpUMEHTAIBHO  [TOATBEPKIATh
CIIPABEIIMBOCTD 3aKOHA
COXPaHEHHsI MacChl BELIECTB.

J1. JlaByasbe.
[‘openue  docdopa.
OIBITHI,
WLTIOCTPUPYIOIINE
3aKOH  COXpaHEHHS
Macchl BEIIECTB.
JlaGopaTopHbIie
OTIBITHI. 8.

[IpoBepka 3aKOHa
COXpPAHEHHUS MacChl
BCICCTB Ha
puMepe
B3aNMOJICHCTBHS
MIEJIOYN U KHCJIOTEHI.
9. IIpoBepka 3akoHa
COXpPaHEHHUS MAaCCHI
BEIIICCTB Ha
npuMepe
B3aUMOJACHCTBUS
€109 "
pxernesa (11).
MKT.

3aK0OH

COJIn

COXpaHEHHS
MacChl BEIICCTB

18-
19

Tumsr
XUMHUYECKIX
[peaKuuin

Krnaccudukanus XMuMHUECKUX
peakuuii 1o
COCTaBYy U YUCILYy PEAareHTOB U
MPOJTYKTOB. Turbl
XUMHYECKUX peaKLuii.
Peaxnuu COCIMHEHHS,

[PA3JI0KCHUS, 3aMCUICHUA U

Knaccugunuponatb XUMUYECKUE
pEakMu IO TMPU3HAKY 4YHCIA U
COCTaBa peareHTOB U IPOAYKTOB.
XapakTepn3oBaTh poJib
KaTaJlIn3aTopa B IIPOTEKaHUU
XUMHYECKON PEaAKIUU.

HaOmronarh u OIIMCHIBATH

JleMoHCTpanuu.
l'openne  docdopa,
[pacTBOpEeHHE
MPOJyKTa TOPEHUs B
BOJIE U
rcCleIoOBaHKe

MMOJIY4YCHHOI'O

§ 11 ynp.10




0oOMeHa.
KaTaJINn3.
KyIopoce.

Karanuzatopsl

n

XUMHUYECKUN JKCIIEPUMEHT c
MOMOIIBIO PYCCKOTO (POAHOIO)s3bIKA
1 A3bIKA XUMHH

[pacTBOpa JIAKMYCOM.
B3anMoelicTBue
COJISTHOM KHCJIOTHI C
LIMHKOM.
[lonyuenue
TUAPOKCHIA
vemu(ll)  wu
pa3JIoKeHUE
HarpeBaHUU.
JlabopaTopHbie
OIIBITHI.

ero
npu

10.
PazmoxxeHue

MepoKcuaa BOAOPOIa
c

[TOMOILILIO OKCHIa
Maprasua (V).
11.3amenienne
PKeIIe30M  MeIH B
MEIHOM

M 3AKOHbI XUMHUHN»

20 [ToBTOpEHME U
0000IlIEHHE  TEMEL
IlonroToBKa K
KOHTPOJIbHON
pabote
21 KoutposbHas padora Ne 1 «HavajbHble NOHATHS

ayKHelIIMe MpeACTABUTEH Heopranuveckux Beulects. KoimmyecrBennsie oTHomenusi B xumuu (18 4 + 2 4 pe3eps)

1

Bo3ayx u ero cocras

Cocras Bo3TyXa.
[louatue 06 oObeMHOI 1oIe
() KoMIIOHEHTa IPUPOTHON

XapakTepu30BaTh OOBEMHYIO JOJIO
KOMIIOHEHTa MIPUPOTHOMN
ra3oBOM CMeECH, KaK BO3AYX, U

TaKou

§ 12ynp.4-7




ra30BOM CMECH - BO3AyXa
Pacuer 00beMa KOMIIOHEHTA
ra3oBou CMECH II0 €ro
00BEMHOH J10J1e 1 HA00OPOT.

paccuuThiBaTh €€ 1Mo 00BEMY ATOM
CMecH.

OnuceiBaTh 00BEMHBII COCTaB
aTMOC(EpPHOT0 BO3/lyXa M ITOHUMATh
3HAYCHHE MOCTOSHCTBA

STOr0 COCTaBa JIJisl 3710POBbSI.

Kucnopon

[Tonyuenue,
coOupaHue
pacrio3HaBaHHE
KHCIIOpOIa

Kucnopon. O30H.
[lonyuyenue KHUCI0pOJa.
Cobupanue W pacro3HaBaHHE
KUCJI0pOJa. XHUMHYECKUE
CBOMCTBa KHCIIOpOJia:
B3aUMOJICHICTBHE c
MeTaulaMHi, HEMETaJNIaMU U
CI0KHBIMHU BEILIECTBAMH.
[IpumeHeHue KHCIIOPOJa.
Kpyrosopor kuciopoma B
[IPUPOLE.

XapakTepu3oBaTh 030H, Kak [/leMoHCTpanuu. § 13 ymp.6,7
QITIOTPOTTHYIO mMoudukanuio [loxydenue
KHCIIOPO/Ia. KHCIIOpO/a
OnuchiBaTh ¢busndeckue U [pa3ioXCHUEM
XMMHAYECKHE CBOWCTBA, IOJNYyYCHHE [IEpMaHTaHATa
M [pPUMEHEHHWE  KHUCIOpoJa  C [Kalus U MEePOKCUIa
MCTIOJIb30BaHUEM PYCCKOTO [BOJIOpPOJA.
(POIHOTO) A3BIKA U SA3bIKA XUMHH. Cobupanue
'YcTaHaBiIMBaTh NPUYHHHO- METOJIOM
CJICZICTBEHHBIC CBSI3U MEXY [BBITCCHEHUS
(bu3nIecCKUMu CBOWCTBAMH [BO3lyXa U BOJIBL.
Kuciaopona M crnocobamu  ero [Pacmo3HaBaHue
coOupaHus. KHCIIOPO/Ia.
[TpoBOANTH, HAOMIOAATH UOMUCHIBATH [ OpEeHHE MarHus,
XUMHYECKHUN pKelie3a, yIiis, Cepbl
PKCIEPUMEHT [0  MOJy4YeHHIo, U ¢ocdopa B
COOMpaHUI0O H  PACIO3HABAHUIO [KHUCIOPOJE.
KHCJIOPO/a ¢ COOMIOIEHUEM TTPaBHII
TEXHUKHU 0€3011aCHOCTH
PaboTatb c nabopatopHbIM [[IpakTudeckas § 13
00OpyI0BaHUEM u padota Ne 3
HarpeBaTeNbHBIMU  MpUOOpaMu B

COOTBETCTBUU C MPaBUJIAMU TEXHUKU
0€30MacHOCTH.
BBITTOIHATE MPOCTEHIINE TPUEMBI




oOpatieHus c 1a00paTOPHBIM
obopynoBaHueM: cobuparb mTpudOp
IUIS TIOJYYEHHUsS Tra30B, IPOBEPSTH

ero Ha TepPMETUYHOCTD u
MCIIOJIb30BAaTh JJIA MMOJIYYCHHA
KUCIIOpOJIa.

CoOupare  KHCIOPOA  METOAOM
BBITCCHECHHS BO3IyXa u

[pacro3HaBath €ro.

HaGnronaTh 3a CBOHCTBAMH BEIECTB
u SIBIICHUSIMH,

MPOMCXOAAIIMMHU C BEIIECTBAMM.

OnuceIBaTh XUMHYECKHI
DKCIIEPUMEHT c HIOMOIIBIO
€CTECTBEHHOTO  (PYCCKOrO WU

[POJTHOT'O) SA3BIKA U A3bIKA XUMHH.
CocTaByiATh OTYET MO pe3yibTaTaM

MPOBCACHHOI'O SKCIICPUMCHTA

Oxcuel Oxcupael. Ob6pa3zoBanue BplaensiTh CyILLIECTBEHHBIE [JIEMOHCTpALUH. § 14 ynp.2,3
Ha3BaHMM OKCHJIOB 10 UX [IPU3HAKU OKCUIIOB Komiekuust okcuaos
(bopmynam. CocraBnenue JlaBaTh Ha3BaHUS OKCUAOB 1o ux JlabopaTopHble
dbopmMyn  OKCHIOB 1O HX [(hopmynam ombIT. 12.
HazBaHusAM.  [IpencraBurenu (CoctaBisATh (opMyssl okcuaoB 1o [[lomyTHeHue
OKCHJIOB: BOJIa M YIJIEKHCIBIM X Ha3BaHUSIM M3BECTKOBOW BOJBI
ra3, HeraléHasi U3BeCTb. XapakTepu3oBaTh TaKUX |[IpU MPOMYCKaHUHU
Mpe/CTaBUTENNe OKCUIOB, KakBOJa, [yTJIEKUCIOro ra3a
YTJIEKHCIIBIM T'a3 U Heral€Has
M3BECTh
Bonopoxn Bonopon B npupoze. XapakTepu3oBaTh coctaB [JleMoHCTpanum. § 15 ymp.5
DU3NYECKUE U XUMUYECKHE  [MOJIEKYIIBI, dbuznveckue u [[Tonyuenue,

CBOICTBA

BOagOpOaa, €ro

XUMHUYCCKUC CBOﬁCTBa, IMOJIYYCHHEC

coOupanue




MOJIYUCHHEC U IPUMCHCHHCE.

[lonyuenue,
coOupanue
pacrio3HaBaHHe
BOZOPOA

1 IPUMEHEHHUE BOJIOPO/IA.
'Y craHaBiuBaTh
CJICICTBEHHBIC CBSI3H MEXTY
(buznuecKkuMu CBOIicTBaMH |
criocobamu coOupaHus BOJIOPOA,
MEX1y XUMUYECKUMH CBOWCTBaMU U
€ro MPUMEHEHUEM.
[IpoBOANTDH, HAOMIOIATh NOMUCHIBATH
XAMHUYECKUMN
PKCIIEPUMEHT [0  MOJYYEHHUIO,
coOUMpaHMI0O ¥ Paclo3HaBaHUIO
BOJOpOJa C COOIOCHHEM IMPaBUII
TEXHUKHU 0€30IaCHOCTH.

IMPUYUHHO-

[pacro3HaBaHue
BOJI0poJia. ['opeHue
BOJIOpPO/IA.
B3anMoelicTBue
BOZI0pO/IA
oxcuaom meau (11).
JlaGopaTopHble
OIBIT. 13.
[Tonyuenue
BOZIOpOIA
B3aMOJICHCTBHEM
IHKA U COJITHOU
KHCJIOTBI

PaboraTth c 1a00paTOPHBIM

OGOpy,HOBaHI/IeM u

HarpeBaTeJIbHBIMU  NpUOOpaMH B
COOTBETCTBUU C MPAaBUIAMH TEXHUKH
0€30I1aCHOCTH.

BBIMTONHATE  NIPOCTEHIINE ITPUEMBI
oOpalieHus c 1a00paTOpHBIM
00opyI0oBaHUEM: coOHMpaTh NpHOOP
IUIsT  TIOJIyYEHHUsl Ta30B, NPOBEPSTH

cro Ha FCpMeTI/ILIHOCTI) nu
MCIONIB30BAaTh Ui MOJIy4eHUs
BOJIOPO/IA.

Cobupathb BOJIOPOJT METOJIOM
BBITCCHCHUA Bo3zlyxa 158
[pacro3HaBaTh €ro.

Hao0mronarh 3a CBOMCTBaAMH
BCIIICCTB nu SIBJICHUSIMU,

MPOUCXOAAIINMHU C BEIICCTBAMMU.

[IpakTrueckas
pabota Ne 4.




OnuceIBaTh XUMHYCCKUM
HKCIIEPUMEHT c TIOMOIIBIO
€CTECTBEHHOTO  (PyCcCKOro  WIH

[POJTHOT'O) SA3BIKA U A3bIKA XUMHH.
CocTaByiATh OTYET IO pe3yibTaTaM

MPOBCACHHOI'O SKCIICPUMCHTA

7. Kucnorsr Kucnorel, WX COCTaB M UX |AHATU3UPOBATH COCTAB KHCIIOT. JleMOHCTpanum. § 16 ynp 1-5
KJ1accUpUKaLs. Pacro3HaBaTh KMCIOTHI ¢ ToMoIbl0  Koymexuys
NuaukaTopsl. Tabnuua MHAUKATOPOB. MHUHEPAIbHBIX
pactBopumoct. CoisiHass U [XapakTepus3oBaTh IpeactaButenei  |[Kuciot. [IpaBuio
CepHast KUCIIOThI, HMXCBOWCTBA [KHCIIOT: CONSHYIO U CEPHYIO pa30aBieHUS cepoi
Y IPUMEHEHUE VMeTh xXapaKkTepuzoparp [(ACTOTEL.
PaCTBODHMOCTh  COGAuMHeHmii ¢ plA0OPATOpHEIC
[OMOILIBIO Ta6mimer [OTRIT- 14.
PACTBOPHMOCTH. Pacnio3naBanune
V cTaHaBIMBATh npuuuHHO- [KHCIOT
CIIe/ICTBEHHBIC CBSI3U Meskry [AHAMKaTOpamMu.
CBOMCTBAMM COJIIHOM U CEpHOH
KUCJIOT u obnactaMu 170:¢
[IPUMEHEHHS. JlaTyuk pH
Oco3HaBaTh HE00XO0IMMOCTh
COONIOACHHsS] ~ TpaBUI  TEXHUKHU
Oe3omacHOCTH MpHU padoTe ¢
KHCIIOTaMHU.
3 Coinn Cousn, UX COCTaB W Ha3BaHUS. JleMoHCTpanmu. § 17 ynp 3,4
PacTBOpuMOCTB coJield B BOJE. Komnnekuus coneil.
[IpencraBuTenu Conen:XJI0puI Ta0mmia
HaTpus, KapOOHAT HATpHS, [PaCTBOPUMOCTH
dbocdar kampus. OCHOBAHMIA, KUCJIOT
1 COJIEN B BOJIE
0-10 |KommuecTBO [TocTostHHAs ABoraapo. (O0BSACHATD, 9TO takoe |JlemoHcTparuu. § 18 ymp4-7




BEILECTBA KonunuecTBo BEILIECTBA. [KKOJUYECTBO BELIECTBA», «MOJIb», [Hekoropbie
Monb.  MonsipHasgs ~ Macca. [«mocTosHHas ABorazipoy, METaLIbI,
Kpartnbie eMHHUIIBL |0 n1spHas Macca. HEMEeTasUIbl U
M3MepeHus KOIMMECTBA |po i 3o nauy © penonbsoatumem  |COCAMHCHAS
BelecTBa  — MUIUMOINE My o ygyii «ommuecTBo BewecTBay, | cCTBOM
KHJIOMOJIb, MUJUTUMOJISIpHAS U (MOTISIPHAS MACCAY, IOCTOAHHAS BeriecTa B 1 moib
KUJIOMOJISIPHAS Macchbl
BELIECTBA. ABOranpo
PacueTrsl ¢ uCHOIB30BaHUEM
MOHATHIA «KOJIMYECTBO
BEIIECTBAY, «MOJISIpHAs
Macca, «TOCTOSTHHAS
ABOTAZIPO».
11-  MonspHsrid oobem [3akoH ABoraapo. MomsipHblid (OOBACHATh, YTO TaKOE «MOJSIPHBIN § 19 ymp.5-
12 ra3o00pa3HbIX 00beM ra3oo0pa3HbIX 00beM ra3oB», «HOpMAaJIbHbIE 10
BEIIECTB BEIIECTB. OTtHocuTeNbHAS [yCIOBUS».
[JIOTHOCTh OJHOrO rasa 1o |PemaTh 3aJayd ¢ HMCHOJIb30BAaHUEM
APYyTroMy. [MOHATUN «KOJIMYECTBO BEILECTBAY,
Kpartbre CAMHULLL \vongprass Macca»,  «MOJISPHBIN
U3MEPCHUA — l00BeM rasoBy, «IIOCTOSTHHAS
MUJUTAMOJIPHBIN U |ABOragpo».
KHJIOMOJISIPHBIN 00BEMBI
ra3000pa3HBIX BEIIECTB.
PacdeTsl C UCHOIB30BaHUEM
MOHSITUI «KOJNYECTBO
BEILIECTBAY, «MOJIsIpHast
Maccay, «MOJISIpHBIH 00beM
razoBy, «TIOCTOSTHHAs
ABOTazipo»
13-  [Pacuérh 1o [PacyeTsl C UCHOIB30BAaHUEM  [XapaKTEPU30BATH KOJIMUECTBEHHYIO § 20 ynp.3,4




14 XUMHYECKUM MTOHATUH «KOJINYECTBO |CTOPOHY XUMHUECKUX OOBEKTOB U
YpaBHCHUAM BEIIECCTBAY, «MosgpHas [MPOHCCCOB.
Macca, ((MOJ‘[;{pHBIf;I 00BeM Pemrate 3a1a4U C UCIIOJIb30BaAHUEM
ra3oBy, «4UCI0 ABOTaApO» MOHATHH «KOJHMYECTBO BEIIECTBAY,
«MOJISIpHAsT Maccay, «MOJISIPHBIH
00beEM ra3oBy, «IIOCTOSIHHAS
IABOTaIpO
15 Bona. OcHoBaHus ['uapocdepa. KpyroBopot [O0bACHATS, 4TO Takoe [/leMOHCTpaluu. § 21 ynp.5,6
BOJBL B IIPUPOAC. [ KOCHOBAHUS, «IIEI0YnN», Komnexuus
Dusu4ecKHe ¥ XMMHMYECKHE | (kayecTBEHHAS peakiusi», CCHOBAHMH.
CBOMCTBa } BOJIBL: | HIEKATOD. JlaGopaTopHbIe
B3aHNMOICHCTBHE C OIBIT. 15.
KrnaccupunupoBaTth OCHOBAaHHS TIO
OKCHIIaMH. M3MeHeHre OKpacKu
PacTBOPUMOCTH B BOJIE.
OcHoOBaHu, 1704 COCTaB. WHIUKATOPOB B
. Onpenensrtb MIPUHAJIC)KHOCTH o
PacTBOpUMOCTh OCHOBaHHMI B [IEJIOYHOU cpelie.
HEOPraHWYECKUX BEUIECTB K KJaccy
Boje. M3MeHeHME OKpacku .
. (ocCHOBaHU# 10 popmyre.
VHJIMKAaTOPOB B  IIEJIOYHOMU .
XapakTepu3oBaTh CBOICTBa
cpene. [IpencraBurenu N
. OTIENBLHBIX MPEJCTaBUTENICH
HIeJIouei: TUAPOKCH/]IBI N
OCHOBaHMH.
HaTpUsl, KaTusl U KaJIbIusl.
Hcmons30BaTh TabnuIy
[PAaCTBOPUMOCTH [IJIs1 ONPEICIICHUS
[PaCTBOPUMOCTH OCHOBAHUU.
16 - [PactBopel. MaccoBas |[PactBoputenn H [(OOBACHATH, YTO TaKO€ «MaccoBas § 22 ynp.5-7
17 JI0JIL [paCTBOPEHHOE BEILIECTBO. [10JI1 PACTBOPEHHOI'O BELIECTBA.
[PacCTBOPEHHOTO PacTBOpBI. PacTBopenue. |YcranaBiuBaTh aHaJIOTHH c
BEIIECTBA [unpatel. MaccoBas  goist 0ObEMHOM  foneld  KOMIIOHEHTOB
[PacTBOPEHHOTO BeIeCTBA. Fa30BOM CMECH
PacueTsl, CBSI3aHHBIE ¢ |PemaTte 3a7a4yM C MCIOJb30BaHUEM
WCIOJIB30BAHNEM  ITOHATHS [MOHSITHH «MaccoBas JIOJIA DJIEMEHTAaB
«MaccoBas JIOJISL [BEIIECTBE», «MaccoBas JIOJIs
[PACTBOPEHHOTO BEMIECTBAY. PacTBOPCHHOT'O BeIICCTBAY,
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[IpuroToBieHue

[PaCTBOPOB COJIEN € UX
3aJaHHOMI
MacCOBOM J0JIeH

«0OBbeMHas 0TSl Ta3000pa3HOTO
BEILECTBA)

PaboTatb c 1a00paTOPHBIM
000opyI0BaHUEM u

HarpeBaTeJIbHBIMU  NpUOOpaMu B
COOTBETCTBUU C MPABUJIAMU TEXHUKU
0€30MacHOCTH.
BBIIONHATE MPOCTEHIINE ITPUEMBI
oOpareHus c 71a00paTOPHBIM
000pyI0BaHUEM: c MEPHBIM
[MIMHIIPOM, C BECAMHU.
Habito1aTh 32 cBOMCTBaMU BEILIECTB
u SBIICHUSIMH,
MPOUCXOSIIMMHE C BEIIECTBAMHU.
OnuceiBaTh HKCIIEPUMEHT c
MOMOIIIBIO €CTECTBEHHOTO
(PycCKOTO MM POJHOTO) SI3bIKA U
sI3pIKa XUMHH. COCTAaBJIATH OTYETHI
MO pe3yNbTaTaM MPOBEACHHOTO
DKCIIEPUMEHTA
['OTOBUTH pacTBOPHI C

OIIPENETIEHHOM  MAacCOBOW  JOJIEH
[PACTBOPEHHOTO BEIIECTBA.

[IpakTrueckas
pabora Ne 5

19

KonnyecTBEeHHBIC OTHOIICHHS B XUMUH

O06o01IeHre 1 cucTeMaTu3alis 3HaHui 1o TeMe «BaskHenime nmpencTaBuTe M HeOPraHUYECKUX BEIECTB.

20

OTHOIIICHUA B XUMUN»

KonTpoJbHas padora no reme « BaxkHeH1Me MpeACTABUTEIN HEOPraHNYecKux BewecTs. KosmnyecTrBeHHbIE

OcHoOBHBIE KJIacChl Heopranneckux coenunenuii (10 u + 1 )

OKCHUIBL:
KIIacCU(pUKALIUS
CBOMCTBA

U [OKCHIaX,

KIacCU(UKALINH,

O00011IeHEe  CBeAEeHUNH 00

nux
Ha3BaHUAX

OOBACHATD, 4TO TaKkoe
«HEcoseo0pasyromre OKCHJIBI,

«coyieobpasyroniue OKCHJIBI»,

JlaGopaTopHbIe
ONBITHL. 17.

B3auMmoencTBue

§ 23 ymp.4-6




151 CBOMCTBAX.
MOJTy4YEeHUSI OKCUIO0B

Croco0bl

((OCHOBHBIC OKCHJIbI», «KHCJIOTHBIE
OKCHIBI.

XapakTepu30BaTh oOmme
XHUMHAYCCKHE CBOWCTBa
cosieo0pa3yroImx OKCHJIOB
(KUCTIOTHBIX u OCHOBHBIX )

CocTaBiIATh YpaBHEHUs peakLUuid ¢
yuyacTueM okcujoB. HaOmomate u
OMUCBHIBATH PEAKIHUU C Y4aCTHEM
OKCHJIOB c MIOMOILBIO
€CTECTBEHHOTO  (pycCKOro  WIH
[POJTHOT'O) SA3BIKA U A3bIKA XUMHH.
[IpoBOIUTH OIIBITBHI,
MOTBEPAKIAIOIIHE XUMUYECKHE
CBOICTBA OKCHUJIOB C COOJIIO/IEHUEM
MpaBUJI TEXHUKH 0€3011aCHOCTH

OKCHJ1a KaJIbLUs C
BoxO. 18.
IlomyTHEHHE
M3BECTKOBOM BOJIBI

OCHOBaHUS:
KIlacCHU(pUKaLUs
CBOMCTBA

u

OcHoBaHu4,

ux

Kiaccuukanus, Ha3BaHUA U
cBoiicTBa. B3amMopelicTBue c

KHCJIOTaMU,
OKCHIaMH U

KHCJIIOTHBIMU
COJIAIMM.

PasnoxkeHne HepacTBOPUMBIX

OCHOBaHM.
MOJTyYEeHUSI OCHOBAHUH.

Croco0sbl

CocTaBnsATh ypaBHEHHUSI PEAKIUU C
y4acTHEeM OCHOBaHUH.
Habnto1aTh ¥ ONUCKHIBaTh PEaKLUU C

y4acTHEM  KHUCIOT C  TOMOIIBIO
€CTECTBEHHOTO  (PyCCKOro  WIH
[POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
[IpoBOIUTH OIIBITHI,
MOITBEP K IAIOIIHE XUMHYECKHE
CBOICTBA OCHOBAHMH, c
COONIOZICHHEM  TPaBWJI  TEXHUKH
0€301acHOCTH

JlaGopaTopHbIie
orbeITel. 19. Peakims
HeiTpanuzauu. 20.
[Tonyuyenue
THIPOKCUIA MEIH
(1) u ero
B3aMOJICHCTBHE C
KUCJIOTOM. 21.
Paznoxenue

TUAPOKCUAA MEIH
(1) mpu HarpeBaHuM
Vlamuuk pH,
0o3amop 00véma
brcuokocmu,
Olopemka, 0amuux

§ 24 ynp.4-6




memnepamypul

naamuHoeblil,

3-4  [Kucnotsr: Kucnortsi, ux [XapakTepu3oBaTh obume JlabopaTopHbie § 25 ynp7-
Kiaccuukams U K1accuuKanus M Ha3BaHUs. XUMHYECKHE CBOMCTBA KMCIIOT OIIBITEL. 22. 11
CBOMCTBA Oo6m1He xumudeckue [COCTABIATE YPABHEHHS PEAKUHMH C  \BaainioneiicTBie

CBOICTBA KHMCJIOT. [ydacTueM kuciot. HabmonaTts u KHCIIOT G
B3anMoaelcTBUE KHUCJIOT C [OIMCBIBATh PEAKIUH C yHYaCTUEM MeTaLIaMH. 23.
MeTaJlJlIaMU. KHCJIOT C IIOMOIIIBIO €CTCCTBCHHOI'O B3aHMOHeﬁCTBH€
DIIEKTPOXUMHUIECCKUIT psin (PYCCKOTO MM POIHOIO) SI3bIKA U KHCJIOT C COJISIMU
HaIpsKEHUN METAJUIOB. A3bIKa XUMUH.

B3aumoneincrteue kucinor ¢ [[IpoBoauThb OIIBITHI,

OKCUJIaMU METAJUIOB. [IOJITBEPKIAFOIITUE XAMHYECKHE
BzanMmogneiicTBHe KHUCIOT C [CBOMCTBA KHCJIOT, C COOJIIOJEHHEM

OCHOBaHUSIMU —  PEAKIHUs [IPaBUJI TEXHUKH 0€30MMacHOCTH

HEeUTpaIn3alui.

BzanmoeiicTBHE KHCIIOT C

COTISIMU. [Tomryuenue

0ECKUCIOPOAHBIX "

KHCJIOPOJICOAEPKALIUX

KHCJIOT.

5-6  |Comm: Comu, ux knaccudukauus u Paznuyate  moHsATHS — «cpenHue JlaboparopHbie § 26 ynp.4-7
KraccupUKaLus U CBOICTBA. B3amMopaelcTBHE |COIN», «KHUCIBIE COJINY, «OCHOBHBIC |QIIBITHL. 24.
CBOWCTBA corieid ¢ COTTHD). O3HaKOMIIEHHE C

METaJlJIaMH, ocoOeHHOCTH [XapaKTepu30BaTh oomme KOJLIEKIIE COJIEi.
PTUX peaknuil. XUMHYECKUE CBOMCTBA COJIEH. 25.

B3anmoaelicTBue coiel ¢
COJISIMU.

CocTaBlATh YpaBHEHHs peakluil C
yaactuem coneil. HaGmonats u
OTHCHIBATH PEAKIINH C YUaCTUEM
CoJIEN C IIOMOIILIO €CTECTBEHHOI'O
(pycCKOTO WM POJHOTO) SI3bIKA U

Bz3anmojeiicTBue
cynbdara meau (I1)c
bKese3oM. 26.
Bz3anmojeiicTBue

COJIEN C COJIIMH




MI3bIKA XMHH.

[IpoBOAUTH OIBITHI,
[MOJTBEPIKIAIOIINE XUMHYECKUE
CBOICTBA COJIEH C

COOMIOICHMEM  TIPaBWJI  TEXHHKH
0e30MmacHOCTH

7-8  [[enermueckas cBs3b  |[ eHeTHUECKHE PsiIbI MeTaJUTaM [XapaKTepu30BaTh nousitue [JIaboparopusie § 27 ynp2-7
MCXKIY KilacCaMu HEMCTAaJlJ1a. I'eneTnueckas (CCHETUYCCKUU pso». OIIBITHI. 27.
HCOPIraHM4CCKUX CBS3b MiuroctpupoBath FeHETUYECKYIO ["egeTryecKas CBSI3b
BCILICCTB MEXIY Kj1acCaMt B3aMMOCBS3b MEKAY BEIICCTBAMH. Ha [IpUMepe

HEOPTaHUYECKUX BEIIECTB. MPOCTOC BEIICCTBO — OKCUI — COEIMHEHUI MEIU.
FUAPOKCU]T — COJIb.
3anuchiBaTh YPaBHEHUsS PEaKIIUil,
COOTBETCTBYIOIINX
[MOCJICIOBATEILHOCTH  («IICTIOUKEY)
MpeBpaIlCeHU HEOPraHUYECKUX
BEIIECTB PA3TUYHBIX KIJIACCOB.

0 Pemenue 'YMeThb obOparmaTecs ¢ [[IpakTueckas Crtp 121-
PKCIIEPUMEHTAIIBHBIX 11a0OpaTOPHEIM OOOPYHOBAHHEM U paGoTa Ne 7 122
Bajad HarpeBaTeJIbHBIMU ~ TpuOOpamMu B Uudposas

COOTBETCTBUU c NPABUIAMH |66 0a10pus
TEXHUKH RELEON
0€30TMaCHOCTH. Liudposoii pH.

Pacnio3HaBaTh HEKOTOPHIE AHUOHBI U
KaTHOHEI.

Habmronats CBOICTBa
PIEKTPOJIUTOB U TMPOUCXOAANIMX C
HUMH

siBiiennii. HaOmromaTe M OMKUCHIBATH
[PEaKUMU C YYACTUEM DJIEKTPOJIUTOB
c

LUTaTUB C 3aXKMMOM;
NATb XMMUUYECKUX
CTakaHoB (25 mn);
NPOMbIBaJIKa.




MOMOILBIO €CTECTBEHHOTO
(pycCKOTO WJIM POJTHOTO) SI3bIKA W
SI3BIKA

XTMHH.

DopMyIHpOBaTH BBIBOJIBI  TIO
pe3ybTaTaM MpOBEICHHOTO

PKCIIEPUMEHTA

10 O0001IeHNe ¥ cUCTeMaTU3alUA 3HAHUI 10 TeMe «OCHOBHbIE KJIACChl HEOPraHUYECKUX COeUHEHNID)

11 KontpoJsbHas padora no teme «OCHOBHBIE KJIACCHI HCOPraHMYECKUX COeIMHEHHUIN»

IMepuoanueckuii 3axkoH u [lepuoauueckas cucrema xumuueckux 3jieMeHToB /.. MenesieeBa u crpoenne aroma (8 u+ 1 4)

1 EctecTBeHHBIC EcTtecTBeHHbIC cemeiictBa [OOBICHATH npu3Haku, JlabopaTopHbie §28 ynp6-9
ceMelcTBa XUMUYECKUX AJIEMEHTOB: [MO3BOJIAIOIINE OOBEIUHATH TPYIIIbI [OMIBITHL 28.
XUMHUYECKHUX [IETIOYHBIC U XUMUYECKUX DIEMEHTOB B [Mosnyuenue
PJIEMEHTOB. [1EJI0YHO3EMENIbHBIE METAILIbI, [©€CTECTBEHHbIE CEMEHCTBA. aM(OTEpHOTO
AM(DOTEpPHOCTH rajiorensl, [PacKpelBaTh ~ XUMHUYECKMH CMBICH | JPOKCH/A 1

VHEPTHBIE (3TUMOJIOTHIO) HA3BaHMIA ICCIICIOBAHIIE €TI0
(6maropoaHbIe) ra3bl. [ECTECTBEHHBIX CEMEHCTB R —
AM(OTEPHOCT. IAPryMEHTHPOBAaTh OTHOCUTEIBHOCTh
AM(OTEPHBIE OKCHIBI K HasBaHHA
ruapokcuibl. KomriekcHbie (MHCPTHLIC rasbi»
- OOBACHATD, 4TO TaKoe

«aMpoTepHbIe COCTMHEHUS».

Habmtonate u

OIUCHIBATh peakuuit MEXIY

BEIIECTBAMU C IIOMOILIBIO PYCCKOIO
(POIHOTO) A3BIKA U SA3bIKA XUMHUH.
XapakTepru3oBaTh JBOMCTBEHHBIN
XapaKTepe CBOWCTB aM(OTEPHBIX
OKCHJIOB Y THUIPOKCUJIOB.
IIpOBOAUTE ONBITHI 10 IOJYYEHHUIO

M ITOATBCPKACHUTIO XUMHUYICCKHUX




CBOICTB aMQOTEpPHBIX OKCUAOB H
TUPOKCUJIOB c COOII0EHUEM
MpaBUI

mexHuku 6e30nacHocmu.

aToMoB. OnbIThl Pesepdopaa.
[LnanerapHas

MOJIETTh CTPOCHHSI aTOMa.
Cocras aTOMHBIX  s7Ep:
[IPOTOHBI, HEUTPOHBI.
OTHOCUTENbHAS

CHCTEMY XUMHYECKUX AJIEMEHTOB
JI.11. MeHnaeneeBa.

[Tomy4yaTs nHpOpPMAIIHIO TIO XUMHUHU
13 pa3InYHbIX HCTOYHUKOB,
AHAIN3UPOBATH €E.

OtkpsbiTue J1.1. OTKpbITHE . . |Paznuyath €CTECTBEHHYIO u |/leMoHCcTpanuu. §29 ymp 1-6
MeHHeHeeBBIM MeHI[eHeeBBIM HCKYCCTBEHHYIO KHaCCI/I(bI/IKaHI/H/I. Paznnunbie (bOpMBI
[Teproauyeckoro [Teprou4ecKoro 3aKoHa 1 ApryMeHTHPOBATS oTHecerye [TA0TIIL }
BaKOHA CO3/IaHHUE MM |[Tepy0MHecKoro 3aK0Ha K MEPUOANICCKON
[Teproauueckoit CHCTEMBI |0 e penof KIACCHbUKAIITH. CHCTEMBI.
XAMHYECKHUX JICMEHTOB. MoiempoBaTh xuvimgecke |MOAETUPOBaHHE
3aKOHOMEPHOCTH C BhIIEJIEHHEM [IOCTpOCHMA
CYLIECTBEHHBIX XapaKTEPUCTUK [lepuonmeckoi
00BEKTA U MTPEJICTABIEHUEM HX B CHCTCMbI
IPOCTPAHCTBEHHO-TPaUUECKON UK J1. 1. Menneneesa
3HAKOBO-cHMBOTHUecKoii UK 1- Hrpa mmo
(bopme [ICXD
Komnexknus
CJIAalIOB.
CrtpoeHue aToMa. |ATOMBI KaK dopma [OOBICHATDH, UTO TAKOE «IIPOTOH»,  |[leMOHCTpanuu. § 30
OCHOBHBIE CBEJICHUAO (CYIIECTBOBAHUS XUMHYECKHX (HEHTPOHY, «IEKTPOHY, Mojesii aTOMOB yrp.4-8
CTPOEHHUH aToMa. JIEMEHTOB. UMIIECK A SIIEMEHTY. XAMHYECKHX
b
(OCHOBHEBIE CBEJICHUS 0 . DJIEMEHTOB.
«(MacCOBOH YHCIION.
CTpPOCHUH aTOMOB. 0
MUCHIBATh CTPOEHHUE SIApa aTOMa
JlokazaTenbcTBa P Ap
ucnonb3ys [lepuoanueckyro
CII0KHOCTH CTpOCHUS




aTOMHAas macca.
BzanMocBs3b TOHSATHI

(IIPOTOHY, KHEUTPOHY,

«OTHOCHTCILHAS aroMHas

Maccay.

4 -5  |Crpocuue Muxkpomup. OnekTpoHbl. (OOBICHSTD, 4TOo TakKoe § 31,
DICKTPOHHBIX CTpOCHI/Ie OJICKTPOHHBIX ((3J1eKTp0HHBIﬁ CIION» UIn ynp,3-10
YPOBHEM aTOMOB YPOBHEH aTOMOB XMMHYECKUX | yepreTHyeckuil
X UMHUYECKHX himeMeHToB NeNel-20. YPOBEHD.

PIICMCHTOB Iousrne 0 ICocraBaars cxeMbl pacupeeaeHus
NoNel-20 B Tabnuie  3aBEpIICHHOM OIIEKTPOHOR 110 HIEKTPOHHEIM
I[,I/I, Menneneesa. AJICKTPOHHOM YPOBHE. o

CJI0SIM B DJICKTPOHHOU 000JI0UYKe

6 [lepuoanueckuit M3oTOMBI. duznueckuii [PackpbiBaTh  (PU3UYECKUA  CMBICI: § 32,
BaKOH CMBICJI CUMBOJIMKH [TOPAAKOBOIO HOMEpPA XHUMHNYECKOI'O ynp4-6
J.. MenneneeBan  [leproandecKkoit DJIEMEHTA, HOMEpa Ilepuoma U
CTPOCHUE aToOMa CHCTEMEI. CoBpemenHast [HOMCPA IPYIIIIBI.

(hopMynupoBKa OOBACHATD 3aKOHOMEPHOCTH
HepHOI[HqCCKOFO 3aK0Ha. M3MCHCHHUA MCTAJINIMYCCKUX U
3MeHeHus CBOMCTB HEMETATNIMUYECCKUX CBOMCTB
DJIEMEHTOB B IIEpUOoJax WU XUMHUYCCKUX 3JIEMCHTOB u nux
rpynmnax, KaKk COCI[I/IHeHI/Iﬁ B

(byHKIII/Iﬂ CTpOeHus [[IEPUOAAX U IPYIIIAX.

PIEKTPOHHBIX 000J104YeK

ATOMOB.

7-8  [XapakrepucTrka XapakTepucTuKa  3JIEMEHTa- [XapaKTepu30BaThb XUMHYECKUE JleMoHCTpanyu. § 33, ymp.7-
XHMHAYECKOTO MeTajia il aIIeMeHTa- PIeMeHThl 1—3-T0 mepuoIoB o ux |Mojenu aToMoB (11
blIeMEHTa HeMeTaJlla 10 X MOJOKEHHUIO [MOJIoXKeHUI0 B [lepronyeckoit njaeMeHTOB 1—3-10
Ha OCHOBaHHH €T0 B [CHCTEME XUMUYECKUX 3JIEMEHTOB J[. [mepuosioB
IIOJIOKEHUS B HepnonnquKoﬁ cucreme 1.

[leproanueckon

XHUMHUYCCKUX 3JICMCHTOB

Meneneena.




CBA3b.

MoHslI,
aTOMaMH
METaJUIOB W HEMETaJIJIOB.
CxeMbl 00pa3oBaHMs HOHHOM
CBSI3U JIJISI

o0pa3oBaHHbBIC

OUHAPHBIX COCIMHEHU.
MoHHbIE KPUCTAJUIMYECKUE
[PEIIETKYU U

(bu3nueckue CBOMCTBA

BEIIECTB C  JTUM
pemérok. [Tonstue

o  dopmynbHOU
BEILIECTBA.

THUIIOM

€IUHUIIE

CBSI3b, HOHBI.
XapakTepru3oBaTh MEXaHU3M
00pa3oBaHUsl MOHHOM CBSI3HU.
CocTaBIATh CXeMbl 00pa30BaHU
MOHHOMU CBS3M.

M cnoap30BaTh 3HAKOBOE
MoaenupoBanne. Onpenensars THI
XUMHUYECKOH CBSI3U 0 popmyrie
BEIECTBA.

[ [puBOANTE MPUMEPHI BEIIECTB C

MOHHOH CBS3BIO.
'Y cranaBiMBaTh MPUYMHHO-
CJICACTBCHHBIC CBA3U MC)K)Iy

Komreknust ciaaiiioB
(8-10)

JleMoHCTpanuu.
BuneopparmeHTsl 1
cnannel «oxnHas
XHUMHYECKAs CBSI3bY.
Kosmiekus BenecTBe
HOHHOM
XHUMHYECKOM CBS3BIO.
Moaenu
MOHHBIX
KPUCTATLTHIECKUX

cucremMe J1. 1. Menneneesa. ApryMEHTHpPOBaTh CBOWCTBA
OKCHJIOB Y THAPOKCHJIOB METAJIIOB
151
HEMETAaJUIOB IIOCPEICTBOM
YPaBHEHUI peaKIui
3HaueHUe CooOmenust  ydanuxcsi 0 [(Onpenensrtb HMCTOYHUKHU Ctp.148
[Tepnonuueckoro PKU3HU, Hay4HOU U [XUMHYECKOU HHPOPMALIUU
3aKOHa 00I1eCTBEHHOM [lonyuyaTh HEOOXOAUMYIO
u [lepuonnueckon NEATEIIBHOCTH JA.UN. madopmanuro U3  Pa3IMYHBIX
CHUCTEMBI Meneneena MCTOYHHUKOB,
XUMHAYECKHUX «IlepuoguyeckoMy 3aKOHYHE [@HAIM3UPOBATH e€, opopMIATH
hiiemenToB [. H. IPO3HUT Pa3pyLIECHHE, ATOILKO MH(OPMALMOHHBIN TPOAYKT,
Menzaeneena Pa3BUTHE U HaIICTpOI\/JIKI/I MPE3CHTOBAThL €ro, BECTU HAYYHYIO
00EIIAIoTCI» ITUCKYCCHIO, OTCTAaBATh CBOIO
TOYKY 3PEHUS WU KOPPEKTHUPOBATH
e€.
Xumuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (8 4 + 1 )
Wonnast xumudeckass |(MloHHas xumuueckas CBs3b. (OOBACHATH, UYTO TAKOE HOHHAS UKT § 34 ynip.3-5




COCTaBOM

BEIECTBA U BUJIOM XMMHUYECKOM
CBSI31, MEX Ty HOHHOM CBSI3BIO U
KPUCTAJUTMYECKUM CTPOCHUEM
BEIIIECTBA, MEXIY

KPUCTAJUTMYECKUM

CTPOCHHEM BEIleCTBA U €ro

(bU3uIeCKUMU CBOICTBaMHU.

[PEMIETOK.

[KoBaneHTHas
XMMHYECKas
MexaHn3m
00pazoBaHMs
KOBAJICHTHOM
HETIOJIPHOM CBSI3H.

CBA3b.

KoBanentHasa XUMHUYECKas
CBS3b. DJIEKTPOHHBIE "
CTPYKTYPHBIE (bopMyIIBI.

[loHsiTHE O BaJICHTHOCTH.
MoneKyasapHble W aTOMHBIE
KPUCTAJUIMYECKUE

[PEIIETKYU, U CBOMCTBA BEILIECTB
C 3TUM THIIOM PEUIETOK.

JleMoHCTpanumu.
BuneopparmMeHTsl U craiiabl
«KoBalleHTHasgs  XUMHYECKas

cBA3b». Kouekuus BemiecTs
MOJIEKYJIIPHOTO M aTOMHOTI'O
CTPOCHMUS. Mogaenu
MOJICKYJIIPHBIX W aTOMHBIX
KPUCTAJUIMYECKUX PELIETOK.

OOBSACHSTD, 4YTO
(KOBaJICHTHAs

TaKoe
CBSI3bY,
((BAJICHTHOCTB.

CocTaBJIATh CXEMBI 00pa3oBaHUs
KOBAJICHTHOW HETOJISIPHOM  CBSI3b.
Cxembl 00pa3oBaHUs KOBAJCHTHOU
CBSI3U U151 OMHAPHBIX

COCTMHEHU.

MexaHnu3zm
0Opa3oBaHUs
KOBAJICHTHOM
MOJISIPHOM CBSI3U.

DJIEKTPOOTPULIATETLHOCTb.
Psn
PIIEKTPOOTPHUIATETLHOCTH.
KoBanentHas MOJIsIpHAs

OOBICHATD, YTO Takoe
«(KOBaJICHTHAsI MOJIIPHAs CBSI3bY,
K(AIEKTPOOTPULIATETLHOCTDY,

«BO3T'OHKa» UJIN ((C}’6J'II/IM3LII/IH ».

§ 34, ynp.1-
S}

§ 36,
ynp.5,6




XUMUYECKass CBsA3b. JlUIoub.
Cxembl o0Opa3oBaHus
KOBAQJICHTHOU ITOJISIPHOM CBSI3H
UIsT OMHAPHBIX COEAMHEHUU.
MoneKyJasspHblE W aTOMHBIE
KPUCTAJUIMYECKUE PEIETKH, U
CBOMCTBAa BEUIECTB C OTUM
TUIIOM PEIIETOK.
JleMoHCTpanuu. Mopenu
MOJIEKYJISIPHBIX U aTOMHBIX
KPUCTaJUIMYECKUX PELIETOK

CocTaBisATb  CXEMbl 00pa30BaHUS
KOBAJICHTHOM MOJISIPHOMN
XUMHYECKOM CBSI3H.

M crionb3oBath
MOJICJIUPOBAHUE.
XapakTepru3oBaTh
0OpazoBaHus
KOBAJIEHTHOM

CBs3H.

3HaKOBOC

MEXaHU3M
MOJISIPHOU

Onpenensarb TUII XUMHYECKOH CBSI3U
o (hopmyIie BelecTna.
[[pyBOINTH TIPUMEPHI BEIIECTB C

KOBAJICHTHOM MOJISIPHOM CBS3BIO.

'Y craHaBIMBaTh IIPUYHHHO-
CJI€ZICTBEHHBIE CBSI3U MEXITY
COCTaBOM

BCIIICCTBA H BHJIOM XHUMHYCCKOHN
CBA3U, MCXKIAY KOBAJICHTHOM CBS3bIOU

KPpUCTATNIMYCCKUM CTPOCHUCM
BCIICCTBA, MCKIY
KPpUCTATIIIMYCCKUM

CTPOCHUCM BCIICCTBA u €ro

(bU3MYECKUMU CBOMCTBAMH.
CocTaBiath GpopMysbl OMHAPHBIX
COeIUHEHNN 110 BAJICHTHOCTHU U
HAaXOAUTh BAJEHTHOCTU JJIEMEHTOB
o ¢hopmyse OMHAPHOTO
COETMHEHUSI.
Mcnonb30Bath MaTepraIbHOE

MOICIINPOBAHUEC




Mertamueckas Metannnaeckas xumudeckas |OOBSCHSTS, 4TO takoe \UKT Memanner § 37, ynp.3-
CBS3b. CBSA3b U METAJNIMYECKasi METaJUIMYecKas CBA3b. JleMOHCTpALUH. 7
KpUCTAIMYeCKass — pemeéTka. [CoCTaBIaATh  CXeMbl  00pa3oBaHMs BumeodparMeHTH U
CBolicTBa BEUIECTB C ITUM METAJIMYECKON XUMUYECKOU CBSI3H. (CiTaii ibl
THUIIOM Mcnonn30BaTh 3HAKOBO€ [«MeTainueckas
peH.IéTOK. Enunas npupoga MOICIINPOBAHHUC. XUMHYECKasI CBSI3b.
XUMHUYCCKUX CBSI3CIL. XapakTepru3oBaTh MEXaHU3M [KouteKius
O6paSOBaHI/I$I METAJUTHUECKOH «MeTaibl u
CBSI3U. CILJIaBbD.
OHpeIIeJIﬂTL TUII XUMUYECKOHU CBS3U _]_[a6opaTopHHe
o (hopmyIie BemecTna. OIIBITEL. 29.
[IpuBOoAMTE TpHUMEpPHI BEUWIECTB C [MI3roTOBIEHUE
METaJUIMYECKOU CBSA3BIO. MOJIEIIN,
Y craHaBiIMBaTh NPUYUHHO- [HJUTIOCTPUPYIOICH
CJICIICTBCHHEIC CBA3HU MEXKAY |[cBOMCTBA
COCTaBOM METAJIINYECKOMN
BEIIECTBA W BUJOM XHMHYECKOU |CBS3U
CBSI3U,  MEXAY  METaJUIM4eCKOU
CBSI3bIO
M KPUCTAUIMYECKUM  CTPOECHUEM
BEIIECTBA, MEXITY
KPUCTAJUTHYECKUM
CTPOCHHEM BEIIECTBA M  €ro
(U3UYECKUMU CBOMCTBAMH.
M cnonb3oBath MaTepuanbHOe
MOJICITUPOBAHUE.
Crenenb okucienus |CreneHpb okucieHus. (OOBSCHATh, YTO TAaKOE «CTEMEHBb MKT. Komnexkmmst |§ 38 ymip.4-7
CpaBHEHHE CTENEHU [OKUCIICHUS», «BATEHTHOCTb. ciaiios (12)

OKHUCJICHHS W BaJEHTHOCTH.
[IpaBuna pacu€ra creneHein
OKHCIIEHUs TI0 opMysam

CocTtaBnath HopMysbl OMHAPHBIX
COEMHEHUI Ha OCHOBE OOIIETOo
crioco0a WX Ha3BaHUU.




XHUMHUYCCKUX COCHHHCHHﬁ.

CpaBHUBATH BaJICHTHOCTh u
CTENeHb OKUCIICHUS

PaccunThIBaTh CTENEHU OKUCICHUS
o GpopmynamMm XUMHUYECKHX

COCTUHEHUH.

6-7 OKHUCIIUTEITEHO- OKHUCIIUTEITEHO- OOBACHSATS, 9TO takoe |JlemoHcTpauy. § 39 ynp.5-9
BOCCTAHOBUTCIIbHBIC BOCCTAaHOBUTCJIBHBIC (OKHUCJIUTEJIIBbHO- B3aI/IMOHeI7ICTBI/I€
[pCaKnn [pCaKIunu. BOCCTAaHOBUTCIIbHBIC PCAKITUN, [ITHKa c  cepoi,

Ompenenenue CTENEHEN |(OKUCIUTEbY, «BOCCTAHOBUTEINbY, |COJISAHOM
OKHCJICHHA VI DJIEMEHTOB, | (okpcieHue», «BOCCTAHOBICHUey,  [KMCIOTOH,
00pazyromux KnaccuduuppoBath  xumudeckue XIopuaom  meau (l1).
BCIICCTBA PA3HBIX KIACCOB. [PeaKIUii 0 NPU3HAKY «M3MCHCHHE l'openne
Peakiuy HOHHOTO OOMCHA U |crerieneii OKHCIICHHS SIEMEHTOBY,  |MAarHHs.
OKHCITUTCIRHO- OmnpenensiTh OKHUCJINTEh u
BOCCTAHOBUTEIBHBIC PCAKIIMHL. |50ccTaHOBHUTEN, npovecesl
OKHUCIUTEIb U OKMCICHHS 1
BOCCTaHOBUTENb, OKUCIECHUEH  |g0 o TaHOBIICHMSL
BOCCTAHOBJICHHC. 11.110np30BaTh 3HAKOBOE
CocraBieHue
YpaBHEHUN OKUCIIUTENb MOACITHpOBAHHE
HO-BOCCTaHOBHMTEIbHBIX
[peaKuuii METOAOM
HIEKTPOHHOTO OanaHca.

3 O6o0meHrne U cuctemarusanus 3HaHU mo Temam «llepuonuyeckuit 3akon u Ilepuoamueckas cuctema
XxuMHYecKux 31eMeHToB .M. MenaeneeBa u CTpoeHrE aToMa» 1
«Ctpoenue BemecTBa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIINN

9 KontposbHasi pa6ora no remam «llepuoguvecknii 3akon u Ilepumoamyeckasi cucreMa XumMu4eckux djiemenros .M.

MeHaeeeBa CTPOECHHEC aTOMA» H «CTpOGHI/Ie BelecrBa. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuumn»




9 kaace (YMK O. C. I'aopueasin, I.I'. Octpoymos, C.A. Ci1aakoB)

Ner/m aaTa
Tema ypoka OcHOBHOE coJiep:KaHue YPOKa XapaKTepuCTHKA OCHOBHbIX BU/10B JTomanrx
MesATeJIbHOCTH 00Yy4aromuXcs ee : I1o I1o
3agaHue E 2 miany |pakry
Ole)

O0600menue 3Hanunii no kypcey 8 kiaacca.Crpoenue aroma. [lepuoanyeckuii 3aK0H U MePUOIUYECKAs] CHCTEMA XUMUYeCKUX dieMeHTOoB JI.U. MeneieeBa.
Ctpoenne BelecTB. XUMUUYeCKasi CBA3b. XUMHYecKue peakuuu (6 1)

1 BBOIHBIN HHCTPYKTAXK PackpbiBaTh PU3NUYECKHI CMBICIT: TTOpsiakoBoro  [3ammcu B |1,2,16
[0 TEXHHUKE HOMEpa XUMHUYIECKOTO TeTpaau
0€30MaCHOCTH. HIIEMEHTa, HOMEpa Meproa U HOMEpa IPYIIIbIL. (3BI1)
XapakTepucTrka OOBSCHATD 3aKOHOMEPHOCTH W3MEHEHUS
XHUMHUYECKOTO 2JIEeMEHTa METAIITUYECKUX U
Ha OCHOBaHHUH €T0 HEMETAILTHICCKIX CBOICTB XUMHYCCKHIX
nosnoxenus B [ICXD /1. PJIEMEHTOB M MX COSIUHEHUN B
1. Menneneesa. [EepUOAaX U rpymnmax

2 Knaccudukanus bunapusie  coemuHeHus.  Okcunsl Xapaxmepuzogamo OKCHJIBI, ruapokcuast [§1 yIIp
HEOPTaHUYECKUX coJieoOpa3zyromme 1 |(OCHOBaHMUS, am(poTepHbBIC THIPOKCHUJIBL, 5,6
BEIIECTB U UX HeconeoOpa3ywomue.  [MAPOKCHUIIBI: KUCTOPOICOAEPKAIUE KHUCIOTHI) M COIMH  TIO
HOMCHKJIATypa OCHOBaHUs, aM(pOTEpHBIC, KHUCIIOTHL. [UIAHY: COCTaB, CIIOCOOBI 00pa3oBaHMS HA3BAHHIA,

CpenHue, KUCble, OCHOBHBIC COTH.  [XapaKTEPHbIE CBOMCTBA U MOJIyUYEHHE.

Knaccuguyuposamo OKCH/IBI, THJIPOKCH/IBI
(ocHOBaHMS, amdoTepHbIe THUAPOKCHIBI,
KHCIIOPOJICO/ICPIKAIE KHCIOTBI) M COJH  TI0
[PA3TUYHBIM MMPU3HAKAM.
Ymemo MOJITBEPKIATh XapaKTEPUCTHKY
OTIEBHBIX Mpe/icTaBUTeNeH KJIaCCOB
HEOPTaHHYECKUX BEIIICCTB YpaBHCHUSIMH
COOTBETCTBYIOIIUX PEAKIIHIA.
\Packpvieams B3aUMOCBSI3b MEXAY KIaccaMu
HEOPTaHHYECKUX COCTMHEHUH, KaK
TeHETHUUYECKYIO

3-4 Kaccudukanms O0001EeHne CBeIECHUI 0 |00vscHAmMb, 9TO TAaKOE «XUMHUUYECKAsl peakus», [§2 6-8




XUMHYECKUX PEAKIUI
[0 pa3InYHbIM
OCHOBaHUSIM

LUun¢posasn
inabopatopua RELEON
MudpoBoii 1aTYNK
TeMIEPaTyphbl
MJIATHHOBBIA

XUMHYECKHX peaKIusX.
Knaccudukanus XUMHAYECKHX
[peaKknuin 1o pa3IM4YHBIM
OCHOBAaHHUSIM: COCTaBy H  YHCIY
[pearupyromux u  o0pa3yloluxcs
BEIIECTB,  TeIIoBoMy  dddekry,
HAIPaBIICHUIO, U3MEHEHHUIO
CTCTICHEH  OKUCIICHUS  JJICMEHTOB,
00pa3yroImux pearupymoiue
BemiecTBa, (ase, HCIOJIb30BAHHIO
KaTaJn3aropa.

/lemoHCcTpanms. 1.
B3anmoneiicteue aMMuaKa u
XJIOPOBOZOPO/A. 2. Peaxius
Heiitpanmzanun. 3. HaOmronenue
TETJIOBOTO apdekra peakiu

HenTpanuzanuu. 4. B3aumoneiicteue
cepHoit KuCa0ThI ¢ okcumom Meau(ll).
5. Paznoxxenue nepokcua

BOJIOpOJIa C TIOMOUIbIO KaTala3bl
KapToQes.

«peaKkuu COEIMHEHNY, «peaxIuu
Pa3IOKCHUN», «PEAKIIMA OOMEHay, «peaKIuu
3aMeIeHUs», «peaklny  HEeUTpamu3aum,
KOK30TEPMHUYCCKHE peaKIum,
KOHIOTEPMHUYECKHE  PEaKIUu»,  «OOpaTHUMbIe
[PEAKITIN, «HEOOpaTHUMBbIC peaKIum,
«OKHCIIUTEJIbHO-BOCCTAHOBUTEIIHHBIE PEAKLIUN,
«TOMOT€HHBIE peaKIumy, «TETEPOreHHBIC
[pEaAKIIN», «KaTAJIMTUYECKHE peaKImn,
«HEKATAIMTUYECKHE pEeaKIIHm», «TEIJIOBOM

PG HEKT XUMHUECKON peaKIhmy.
Knaccuguyuposames XUMHUYECKHE PEAKIMH T10
[PA3TMYIHBIM OCHOBAHHSIM.

Onpedensams OKUCIAUTENb U BOCCTAHOBUTEIbD,
[TPOIIECCHI OKUCIICHHS 1 BOCCTAHOBJICHUS.
Habniodams W onucvleams PEAKIUH  MEXKAY
BEIIECTBAMH C TIOMOIIBIO PYCCKOro (POJIHOIO)
SI3BIKA U S3bIKA XUMHH

yrp 7-9

5-6

IlonsiTHE O CKOpOCTH

XMMHYECKON PEaKIIuu.

Kartanus.

Lndposasn
inabopatopua RELEON
Hudposoii 1aTunk
TeMIepaTypbl
MJIATHHOBBIH

[ToHsiTHE O CKOPOCTM XUMHMUYECKOH
peakuu. DakTOpbl, BIMSIONIMEHA
CKOPOCTb ~ XMMHUYECKHX  PEaKIMi:
MpUpOJIa PEarupyroux BEIIECTB,
MX  KOHUEHTpalusi, TeMIeparypa,
IIOIIATh COTIPUKOCHOBEHHSI,
Hanuyue katanuzaropa. Karamus.
J/lemoHcTpanmu. 3aBUCUMOCTh
CKOPOCTH XMMUUYECKOU PEaKLUU OT
MPUPOJIBI PEaruPYIOIITUX BEIIECTB.
3aBUCHMOCTb CKOPOCTH XUMHUUYECKOU
[PEAKINK OT KOHIIEHTPAIU!
[pEarupyrolnX BELIECTB.
3aBHCUMOCTb CKOPOCTH XMMUYECKOMN

[peaKUrH OT IIOIIAAN

Ob6vscHamb, YTO TaKOE «CKOPOCTh XWMHYECKOM
[peaKum.
Apeymenmuposams BBHIOOp €IUHUIL H3MEpPEHUS

Vp.
Yemanasnusamo MPUYIUHHO-CJICACTBCHHBIC
CBA3U BIIMSAHUSA Pa3INYHBIX (l)aKTOPOB Ha

CKOPOCTh XUMHUYECKUX PEAKITHIA.

Habarwoams #  onucvléams PEAKIUU  MEXKIY
BEIIECTBAMH C MOMOIIBI0 PYCCKOTO (POJHOTO)
SI3BIKA U A3BIKA XUMHH

[ Iposooums OIIBITHI, MOJITBEPKIAIOIIIHE
3aBHCHMOCTh CKOPOCTH XMMHYECKON peakiMu OT
pa3In4YHbIX (HakTOpOB

§3
ymp 3,5




COTIPUKOCHOBEHUSI pEarupyromnx
BEIIECTB («KHUIIAIINAN CIIOM).
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOM
[PEaKIIMU OT TEMIICPATyphl pearu-
[PYIOIINX BEIIECTB.

Xumuuyeckue peakiuu B pactpopax (10 u)
7 [DnekrponuTHYeCcKas [lonsTe 00  snekTponuTHUECKOl Xapaxmepuszoeamv nonsatus (§4
ccoanus ITUCCOITHAITUH. DNEKTPOJIUTBl U (AJIEKTPOJIUTHYECKAS TUcconuanusy, |Ymup7-8
HE3JICKTPOJIUTHI. MexaHu3M |[«IJIEKTPOIUTHIY, «HEITEKTPOIUTHIY.
Lindposas nabopatopmsa [muccomuaiuit ANEKTPOJUTOB ¢ |(Yemanasnusamo MIPUYUHHO-CJIC/ICTBEHHBIC
RELEON Iludposoii pa3IMYHBIM  XapakTepoM CBSI3H. (CBSI3U MEXIY IIPUPOJION JIEKTPOJIMNTA U CTENIEHBIO
natyuk |CTEneHb AJIEKTPOJIMTHYCCKON [€r0 JUCCOLUALIUH.
DJIEKTPONPOBOAHOCTH  [tricconnarnuu. CuibHble W ciaOble |Yemanasnusame MPUYUHHO-CJIC/ICTBEHHBIE
PIICKTPOJIUTHI. CBA3M MEXAY THUIIOM XHUMHUYECKON CBSI3M B
/leMoHCcTpanum. HcnpiTanue PIACKTPOIUTE U MEXAHU3MOM €T0 TUCCOIUAIUH.
BEIIECTB M HMX pPACTBOPOB Ha
PIIEKTPONPOBOIHOCTD
8 |OcHoBHble moyiockeHUsT  (OCHOBHBIE  TOJIOKEHUS  Teopuu Xapaxmepuzosams MOHATHUSA «CTereHs (§5
TeOpUHn PIEKTPOJIUTAYECKON  JTUCCOUMAIUU. |[TUCCOILIUALIHI, «CWJIBHBIC  JJIEKTPOJIUTEIY, [YTPS,7,
PIEKTPOJIUTUYECKON Krnaccupukanuss  HOHOB M HX (CIaOBIE DJIEKTPOJIMTEIY, «KATHOHBI», «aHHOHB, |11
muccormaruu (T 1). cBoiicTBa.KMCIIOTE, OCHOBaHUS U [KKHCJIOTBD», «OCHOBaHHUS», «coian». Cocmasniime
COJIU  KaK  DJEKTPOJIUTHI. WX [ypaBHEHUS HSJIEKTPOIUTHUYECKON  AUCCOLMAIIIN
KJIacCU(PUKALIMS U JUCCOITHAITHS. KHUCJIOT, OCHOBaHUM U COJIEH.
/lemoHcTpanum. 3aBucuMocTtsb [HMnnrocmpuposamu npuMepamMu OCHOBHBIE
PIEKTPOPOBOTHOCTH YKCYCHOM [[TOJIOKECHHS TEOPHH AIEKTPOIUTUUECKON
KHCJIOTBI oT KOHLIEHTPAIMHU. |[TUCCOLUALINH.
JIBrOKeHHE OKpallleHHBIX HMOHOB B |Paziuuams KOMIIOHEHTHI JOKA3aTeNIbCTB (TE3UCOB,
PIEKTPUUYECKOM TIOJIE. ApryMEHTOB u (hopMbI
7T0Ka3aTeNIbCTBA)

0-10 [Xumumyeckue cBoiictBa [OOmME  XHUMHYECKHUE cBoiicTBa Xapakmepuzoeams 00IIME XUMHUYECKUE CBOUCTBA [§6
KHCJIOT B CBETE TEOPHUHU [KUCIIOT: U3MECHEHUE OKpacKH [KUCJIOT C TO3WUIHMA TEOPUH DIICKTPOIUTHYECKOU |Y1ip4,7
PIEKTPOJIUTUYECKON WHIMKATOPOB, B3aMMOJECHCTBUE C |[TMCCOIMALUU.
cconaIu METaJJIaMH, OKCHAaMU u |Cocmasnams ~ MOJNEKYJApHbIC,  TOJHBIE H

CUAPOKCUAAMU MCTAJUIOB U COJIIMU.

COKpAIllCHHBIC HOHHBIC YPAaBHEHMS PEAKLUU C




MoJekynsipHble 1 MOHHBIE (TIOJHBIE

151 COKpalIEHHbIE) ypaBHEHUS
[pEaKLU. XUMUYECKUH  CMBICTT
COKpAILEHHBIX YPaBHCHUU. Y CIOBUS
[POTEKAHUS peakuuit MEXIY
PIIEKTPOIUTAMU 0 KoHIa. Psan
AKTUBHOCTH METAJLIOB.

JlaGopaTopHble OIBITHI.

1.MI3MeHeHne OKpacKu MHIAMKATOPOB
B  KuUCIOTHOWM cpexae. 2.Peakmus
HEUTpaln3aliy pacTBopa MIEN0UHN
[Pa3IMYHbIMU KHCIIOTaMHU. 3.
[Monyuenune ruapokcuaa meau(ll) u
ero B3auMOJICHCTBUE C pa3INYHBIMHU

kuciaotamu. 4. BsaummoneiictBre
CUJILHBIX KHCJIOT C  OKCHIOM
meau(1I). 5. Bsaumonueiicteue
KHCJIOT c MeTaJlJIAMH. 6.
KauecTBeHHAas peaxius Ha
kapOonat-uoH. 7. KauectBeHHas

peakiysl Ha XJIOpUI- WM cylbgaT-
MOHBI

ydacTHEeM KHUCIIOT.
Apeymenmuposams BO3MOKHOCTH TPOTEKAHUS
[PEaKIMii ¢ y4acTHEeM KHCIIOT Ha OCHOBE MpaBHJia
beprosute U psga aKTUBHOCTH METAJLIOB.
Ip060oOums ONBITH, TOATBEPKIAIOIINE
XUMHAYECKHE CBOMCTBA KUCIIOT, C COONII0IEHUEM
MPaBUJI TEXHUKU O€30MaCHOCTH.

Habniooams 1 onuceiéams peakliuy ¢ y4acTUEM
KHCJIOT C TOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA
1 sI3bIKaA XUMHUH

11

XnMHUYecKre cBOCTBa
OCHOBAHWH B CBETE
TEOPHUH
PIEKTPOJIUTUYECKON
TACCOIAAIIAN

OO0mmue XUMHUYECKHE  CBOICTBa
ImeJouei: B3aMMOJICHCTBHE C
KHCJIOTaMH, OKCHJIaMHA HEMETAJJIOB,
COJISIMH. OOmmue XUMUYCCKHE
CBOMCTBA HEPaCTBOPHUMBIX
OCHOBaHUI: B3aUMOJCHCTBUE  C
KHCJIOTaMH, pasnoxeHue npu
HarpeBaHUH.

JlabGopaTropHbie ONBITHI.
1.MI3MeHeHne oKkpacku MHANKATOPOB
B MIETIOYHOMN cpene. 2.
BzauMoneiicTtBue meao4ei c
YTJIEKUCITBIM ra3oM. 3.

KauecTtBeHHast pCaKiysg Ha KaTHOH

Cocmasnamo MOJIEKYJISIDHBIE,  TOJHBIE U
COKpAIllCHHbIE MOHHBIC YPaBHEHUS peakUuid ¢
[y4acTHEM OCHOBAaHUM.

Apeymenmupoeams BO3MOXHOCTb NPOTEKAHUS
[peaKIuii ¢ y4yacTUeM OCHOBAHMH Ha OCHOBE
npasuia beprosure.

[ Ipoeooums OTIBITHI, MO/ITBEP K IAOII1E
XUMHYECKHE CBOMCTBaA OCHOBAaHHIA, c
cOOTI0OICHHEM IIPABUJI TEXHUKHU 0€30M1acHOCTH
Habnrooams 1 onucvléams peakluu ¢ y4acTueM
KHCJIOT C IOMOIIbIO PYCCKOIO (POJIHOTO) sI3bIKA
U s13bIKa XUMUU

§7
Yrip4,7




AMMOHMS. 4. [Tonyuenne
THIPOKCH/IA meau(ll)  u  ero
pa3oKeHUe

12

XMMHUYECKHE CBOMCTBA
COJICH B CBETE TEOPUH
PIICKTPOJIUTUYECKON
TICCOIHAIAN

OO011I1e XUMHUYECKHE CBOMCTBA
CpPEIHUX COJICH: B3aUMOJECHCTBHE C
KHCJIOTaMH, IIEJI0YaMHU, COJISIMH U
MeTautaMu. B3auMmoaeicTere
KHCJIBIX COJIEH CO IIEIOYaMHu.
JIabopaTopHble
1.B3aumopeiictBue  kapOOHATOB ¢
KHCJIOTaMHU. 2. [Tomyuenue
TUAPOKCH]IA xenesa(Ill). 3.
B3aumojeiicTBue JKejes3a C
pactBopoM cynbgara meau(Il)

OIIBITBI.

Xapaxmepuzosams o01me XUMUYCCKHE
CBOICTBa coJier C MMO3ULIUN TEOpUHU
PIICKTPOJUTUYECKON TUCCOLIUAIINH.

Cocmasnamo MOJICKYJISIpHBIE,  TOJHBIE U
COKpalI¢HHbIC WOHHBIE ypPaBHEHHUS PEAKIMA C
[y4aCTHEM COJIEH.

Apeymenmupoeams BO3MOXKHOCTb TPOTEKAHUS
[peaKiuii ¢ ydacTueM CoJiell Ha OCHOBE IpaBuUIIa
bepromne.

I Iposooums OIIBITEHI, MOATBEPIKIAIOIINE
XHUMHYECKHE CBOICTBA COJIEH, ¢ COOJIOAEHUEM
[paBWJI TEXHUKHU O€30IaCHOCTH.

Habniooams 1 onucvléams PeaklMU C y4acTUEM
CoJieil ¢ TOMOIIBIO PYyCcCKOTO (POAHOIO) SI3bIKA U
SI3BIKA XUMUH

§8
YpS5

13

[TonsiTue o runponuse
coJieit

KaK oOMeHHOe

COJIEH C BOJOM.
['unponus coJH CUJIBHOTO
OCHOBaHUSI U cja00ll  KUCIOTHI.
['naposns conu ¢1aboro OCHOBAaHUS
1 criibHOM kucnoThl. [1kana pH.
/leMOHCTpanum. Onpenencuue
XapakTepa Ccpelsl B  pacTBOpax
COJICH.

['unponus,
B3aUMOJCHCTBUE

Yemanasnueams 3aBUCUMOCTh MEXKITY COCTaBOM
COJTU M XapaKTepOM THAPOITU3a
Ananuzuposams ~ Cpemy  pacTBopa
IMOMOIIIBIO MHANKATOPOB
lIpocro3uposams ~ THN TUAPOIW3A COJNH HA
OCHOBE aHau3a ero GopMyIibl

coim C

§9 ynp4

14

IIpakTuyeckasi padora
Ne 1. Pemenue
PKCIIEPUMEHTAIBHBIX
3aaq 1o TeMe
«QJIEKTPOINTUYECKAs
ITCCOLIUAIUS

Undposan nabopatopusn
RELEON

CBolicTBa KHCJIOT, OCHOBaHUH,
OKCHJIOB U COJIEM B  CBETE TEOPUU
PIEKTPOJIUTAYECKON JUCCOLUMALINUN U
OKHCIINTEIILHO-BOCCTAHOBHUTEIILHBIX
[pEaKIUA.

Ymemo oOpamatecsi ¢ J1aDOpaTOpPHBIM
000opyI0OBaHEM u HarpeBaTeIbHBIMU
mpubopaMu B COOTBETCTBUU C IpaBUIAMHU
TeXHUKH 0€30MMacHOCTH.

Habniooamw CBOICTBA  JJIEKTPOJIMTOB U
MPOUCXOJISIINX C HUMU SIBJICHH.

Habnrooams 1 onucvléams peaklii ¢ y4acTueM
DIEKTPOJIUTOB € TIOMOIIbIO  E€CTECTBEHHOTO
(PYCCKOTO MJTH POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.

Crp. 52




Llupposoii TaTIHK @opmynuposamp  BBIBOABI IO  pe3yJbTaTaM
HIIEKTPOIIPOBOAHOCTH [IPOBEIEHHOr0 IKCIIEPUMEHTA

15 (O6oOuieHre u cucTeMaTu3anus 3HaHUHU 110 TeMe «XUMHUYECKHE PEaKIH B PACTBOPAX 3JIEKTPOIUTOB Ctp 53,

3BII.

16 |KonTpoabHasi padora Ne 1 mo teme « XuMHUYeCKHE PeaKIMU B PACTBOPAX JIeKTPOJIUTOB»

HemeTajuibl 1 UX coennHenus (25 4)

17 |OGmas CTpoeHre aTOMOB HEMETAUIOB U UX  (J0bsCHAMb, YTO TAKOEC HEMETAJUTHI. §10 1—
XapaKTepUCTHKA nojsioxkenue B [lepuoauueckoit Cpagnueams  aJUIOTPOIIHBIE  BUJOU3MEHEHHs Y6 4,9,14,1
HEMETAJIJIOB cucreme. Psn KHCIIOpO/Ia. 9

HJIEKTPOOTPHLIATEIILHOCTH. \Packpviéams TPUYUHBI AJITIOTPOIHH.
Kpucrannuueckue peiméTku Xapakmepuzosams ~ XUMUYECKHE  DJIEMEHTHI-
HEMETaJIOB — MPOCTHIX BEIIECTB. HEMETa/llIbl U IPOCThIE BEIIECTBa-HEMETAIIIbI:
ANnoTponus U €€ MPUINHBL. cTpoeHue, (pu3muecKkne U XMMUYECKHE CBOMCTBA
du3nueckue CBONCTBAa HEMETAJIOB.  |HEMETAJUIOB.
OO0111e XMMUYEeCKUEe CBONCTBA Obvsacuams 3aBUCUMOCTb  OKUCJIMTENIbHO-
HEMETaJIJIOB: OKUCIUTEIbHBIE U BOCCTAHOBHUTEIBHBIX CBOWCTB (vm
BOCCTaHOBUTEJIbHBIE. npeocKkasvieamy CBOWCTBA) 3JIEMEHTOB-
/leMoHcTpanuu. Komnexnus HemeTaos oT X ITOJIOKEHUS B
HEMETaJlJIOB. Mopenu [[lepuoguueckoii cucreme XUMHUYECKUX
KPUCTAJUTMYECKUX pemi€Tok piiementoB [I. 1. Menneneesa.
HEMETaJIOB: aTOMHbIE u \Vemanasnusamsp NPUYMHHO-CJIEICTBEHHBIE
MOJIEKYJISIPHBIE. O3onarop U [CBSI3U MEXIY CTPOEHHEM aToMa, XUMHUYECKOH
MPUHIUIBI ero pa0oTel. ['OpeHne [CBSI3pIO,  THUNOM KPHUCTAUTMYECKOW  PEIIETKH
HEMETa/NIOB — TMPOCThIX BEIIECTB: [HEMETAJUIOB U UX COCIUHEHUH, UX PU3NUYECKUMHU
cepbl, pocdopa, IPEeBECHOTO YTIIA. CBONCTBAMU.

/[oKka3b16ambOTHOCUTEIIBHOCTD MOHATHI

«METaJI» U «HEMETaD»

18 Oo6mmas ["anmoreHsl, cTpoeHne WX aTOMOB U |Xapaxkmepusoéams  cTpoeHue, ¢usndeckue u [§11 ynp6 [1—
XapaKTepUCTHKA MOJIEKYI. duznyeckue U XUMHUYECKHE CBOIICTBa, MIOJIyuYEHUE u 4,9,14,1
hiemeHToB VIIA XUMHUYECKHE CBOMCTBAa TajOreHOB. [IPUMEHEHHWE  TaJIoTeHOB B IUIaHE OOIero, 0
TPYIIITBI — T'aJIOTeHOB 3aKOHOMEPHOCTH W3MEHEHHUs |[0COOEHHOTO U €IMHUYHOTO.

CBOWCTB TaJIOT€HOB B 3aBUCUMOCTH |Ycmanasnusams NPUYMHHO-CJIE/ICTBEHHbIE

OT uX nojoxxeHus B [lepuoanyueckoit
cucteMe. HaxoxlieHue rajorcHoB B
MPUPOJAE U UX MOTyYEeHHUE. JHAUCHUE

1 MMPUMCHCHUC I'aJIOTCHOB.

CBSA3HN MC)K)Iy CTpOGHI/ICM aToMma, XPIMI/I‘—IGCKOfI
CBSI3bI0,  TUIIOM KPHUCTAJUIMYECKOM PEIETKU
raJOreHOB, UX (U3HMUYECKUMU ¥ XUMUYECKUMH
CBOMCTBAMH




/leMOHCTpanum. O6pa3sisl
rajJOr€HOB — MPOCTHIX BEIIECTB.
B3anMoaeiicTBue rajJJorcHOB c

MeTa/ulaMu. BeITeCHEHHE Xjopa
OpOMOM WM MOJla U3 PACTBOPOB X
coseit

19 CoenuHeHus TaJIoreHoB [ 'aJIoreHOBOIOPO/IbI u Xapakxmepuzoéams  cocTaB, (usuueckue wu §12 ynp7 [1—
COOTBETCTBYIOLIME UM  KHCJIOTBI. XMMHUYECKHE CBOMCTBA, MOJy4YECHHUE u 49,14,1
MJIaBUKOBAs, CoJIsiHAsl, [IPUMEHEHUE COCIMHEHUN  TaJOreHoB  C 0
OpOMOBOAOPOIHAS, MCIIOJIb30BAHUEM PYCCKOTO (POJHOTO0) S3bIKa U
MOJIOBOZOPOIHAS. ["amoreHuabI. [SI3bIKA XUMUH.
KauecTBeHHBIC peaxkiuu Ha |Ha3zwieams COeTUHEHUS TaJOreHOB MO (Gopmyse
raJIOTCHU-HOHBI. [Tpumenenue U cocmasnsims HOPMYITBI IO UX HA3BAHHIO
COeTMHEHUI rajoreHoB u  ux (VYcemanasnusamo MPUYHUHHO-CJIEICTBEHHBIE
OuoI0rHYecKast poib. CBS3M  MEXIY XHMHYECKOH CBS3bl0, THUIIOM
J/lemoHcTpanus. Kosneknus [KpucTammm4yecKkon pelIeTKu COCIMHEHU N
MPUPOJHBIX COETMHEHU XJI0pa. raJlOreHOB, UX (PU3UYECKUMH U XUMUYECKUMHU
JlaGopaTopHbIe ONBITHI. CBONCTBaMU.
1.PacniozHaBaHue ranoreHu1-uoHoB  [[Iposodumsy, Habnrooams U ONUCLIGAMb
XUMHYECKHUI SKCIIEPUMEHT IO PaclO3HABAHUIO
TaJlOTeHUJ-MOHOB € COONIOZCHMEM  IpaBUII
TEXHUKHU 0€30MaCHOCTH.
Boinonnamo pacyersl 1O XUMHYECKUM
bopmynam u YpaBHEHUSIM peaxiui,
MPOTEKAOIINX C YIACTUEM COCIMHCHHIMA
raJoreHoB
20 IpakTH4eckasi ConsiHass ~ KHCJIOTa —  CWIbHBIA [Vmems oOparatscs c naboparopubem |CTp. 72
pa6ora Ne 2. piIeKTponuT.  TunuuHbele peakuuu OOOpPyAOBaHUEM u HarpeBaTeJIbHbIMU
«3yueHne CBOMCTB KHCIIOT: B3aMMOJICIICTBHE C [mpubopamMu B COOTBETCTBHM C TIpaBUIAMHU
COJITHOM KHCITOTBI MeTaJlJIaMH, OCHOBHBIMH U [TEXHUKH O€30ITaCHOCTH.
aM(}OTEPHBIMU okcunamu, [Habrnwooamo CBOWCTBAa  DJICKTPOJIUTOB W
OCHOBaHUSIMHU u  amMpOTEePHBIMU [IPOUCXOMISIINX C HUMU SIBICHUU.
THIIPOKCUIAMH, consiMu. (Habnooams U onucviéams peakiuu ¢ y4acTUEM

KauecTBeHHas pCaKknud Ha XJIOpUI-
IMOH.

DIEKTPOJIUTOB ~ C  TOMOIIBI0  €CTECTBEHHOTO
(PYCCKOTO MJTH POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposamb  BBIBOABI TIO  pe3yjibTaTaMm




MPOBCACHHOT'O OKCIICPUMCHTA

21 OO6mmas OO011ast XxapaKTepUCTUKa AIEeMEHTOB  [/Jlasamb 001y10 xXapakTepuctTukyaTomam, | §13 ynpS [1—
XapaKTEPUCTUKA VI A — rpynnsl. Cepa B npupozien €€  [IpOoCTbIM BEILECTBAM u COCIMHEHUSM 4,9,14,1
piieMeHTOB VIA - MoJiydeHue. AJUIOTPOIHbIE XaJIbKOT€HOB B 3aBUCUMOCTHU OT MX IMOJIOXKEHUS B 0
xanbkoreHoB. Cepa MoaudUKauu cepbl U UX cBoiicTBa.  [[lepuoaunueckoit cucreme.

IXMUYECKHe CBOMCTBA Cephl U € Xapaxmepuzosamyo CTpPOEHHME,  AJUIOTPOIUS,
MPUMEHEHHUE. (busznueckue U XUMHUYECKHUE CBOICTBA,
/lemoHncTpaumnu. B3aumoneiictere IMOJIYYEHUE U IPUMEHEHUE CEPHL.
cepbl ¢ MeTaiiamu. ['openue cepbl B |Vemanasnusamo MPUYHUHHO-CJIEICTBEHHBIE
KHCIIOpOJie CBSI3M MEXKIY CTPOCHHUEM aToMa, XUMHUYECKOU
CBSI3bIO, THIIOM KPHUCTAJUIMYECKON  PEIéTKu
cepbl, e (UINYECKUMHU U XUMHYECKUMU
CBOMCTBAaMH.
\Bvinonnsameo pacyéThl o XAMHUYECKUM
(bopmynam u yYpaBHEHHSIM peaKimid,
MPOTEKAIOIINX C YYaCTHEM CEPBHI.
I Iposooump, Habaodams W ONUCLIBAMD
XUMHUYECKHIA YKCIICPUMEHT 10 TOPSHUIO CePhl Ha
BO3yX€ U B KMCIOPOJE C COOJIIOJIEHUEM MpaBUII
TEXHUKHU 0€3011acCHOCTH

22 CepoBonopon u CepoBOJIOpO/I: CTpOEHUE MOJNEKYNbI, |\Xapakmepuzosams  cocTaB, ¢(usmueckue u |§14 ympS
CYIbPUIBI (buznueckue u XUMHUYECKHE, XUMHUCCKUE CBOIICTBa, MOJTy4YeHHE "

MOJIyuYeHUe u 3HAuEHUE. IPUMEHEHHE  COEAMHEHHH Cepbl B CTEHCHH
CepoBogopoiHas KHCIIOTA. [OKUCJIEHUS —2 C HCIOJb30BAHUEM PYCCKOrO
Cynbduabt U WX  3HaueHHe. (POJHOTO) SI3bIKA U SA3BIKA XUMHUH.

UlroMHHODOPBHI. Hasbiéams ~ COCMHEHUS Cepbl B  CTENEHHU

lemoncTpaums. Komnekius
cynbpurHbIX pya. KauectBennas
[peaxius HacyIb(PuaA-nOH

OKHUCJIEHUA —2 10 QopMyle H cocmasianmo
(hopMyJIBI 110 UX HA3BAHHUIO.

Cocmasnameo MOJIEKYJIIDHBIE W HOHHBIE
YpaBHEHUS peakuui, XapaKTepU3yIoLIue
XUMHUYECKHE  CBOMCTBA COEAUHEHUN CEphl B

CTEIIEHU OKUCJICHUSI —2.

Onucwieams IIPOUECCHI OKHCJIICHUA-




BOCCTAHOBJICHUS,  ONpeoenampOKUCIUTeNb |
BOCCTAHOBUTENIb W COCMABAAMb DICKTPOHHBIN
0aaHC B PEaKIMAX C YYaCTHEM CEpbl B CTEIICHU
OKHUCJICHUA —2.

Ycmanasnueams IIPUYUHHO-CJICICTBEHHBIE
CBSA3M MEKIY XUMHUYECKOW CBS3bIO, THUIIOM
KPUCTAUIMYECKON PEIIETKH COSAUHEHUN CEPBI, UX
(U3MYEeCKUMU M XUMUYECKUMU CBOMCTBAMU

23 Kucnoponneie Oxcu cepsi(1V), cepHucras [3anucvieams bopMyJIbI  OKCHJIOB cepsl, §15 ynp6 (10,18,
COCTMHEHHUS CEPBI KucnoTa, cynbGuThl. KauecTBeHHas [Ha3wléamsb MX, ONUCHIGAMb CBOWCTBA Ha OCHOBE 22
peaxius Ha Cynb()UT-UOH. 3HAHUN O KMCIIOTHBIX OKCHJIAX.
Oxcun cepsi(V1), ceprast Kuciora, Xapaxmepuzoeams ~ cocTaB, (U3HYECKHE U
cynbdatsl. Kpucramioruaparsl. XMMHYECKHE CBOMCTBA CEPHOM KHCIOTHI Kak
KauecTBeHHas peakuus Ha CyabdaT- PIEKTPOIUTA  C  HUCHOIB30BAHHUEM PYCCKOTO
VIOH. (pOHOTO) SI3bIKA U A3BIKA XUMHH.
lemoncTpanuu. OGeciiBeurBaHNe Cocmasnamo MOJICKYJISIpHBIE ¥ HOHHBIE
OKpPAILLIEHHBIX TKAHEW U 1IBETOB ypaBHEHUSI peakuui, XapaKTEepU3YIOIIHUX
CEPHUCTBIM T'a30M. XUMHUYECKHE CBOMCTBA CEPHOM KUCIIOTHI.
B3aumozeiicteue Pacno3znasams CyiabpaT-uOHBI.
KOHILICHTPUPOBAHHOM CEpHOMN Xapaxmepuzosams CBOMCTBA
KHUCJIOTHI ¢ Me/iblo. OOyriaBaHue KOHLIEHTPUPOBAHHOM  CEPHOM  KHUCIIOTBI  Kak
OpPraHUYECKUX BEILECTB OKHUCIIUTENSA C  HCIIOJIB30BAHUEM  PYCCKOIO
KOHLIEHTPUPOBAHHOMN CEpHOM (pPOHOTO) SI3bIKA U A3BIKA XUMUH.
KHCIJIOTOM. Cocmasnamo YpaBHEHUs OKHCITUTENBHO-
JIabopaTopHbIe ONBITHI. BOCCTAHOBUTEJIBHBIX peakuuit METOI0M
1. KayecTBeHHbIE peakliuy Ha AIIEKTPOHHOIO OaaHca.
Cyb(haT-HOHBI. Bvinonnamo pacu€tel 1O XUMHYECKUM
hopmynam u YpaBHEHUSAM peakuuu,
MPOTEKAIOIINX C YYaCTHEM CEPHON KHCIIOTHI.
Habnrooamb U onuceleamv  XUMHUYECKUH
PKCIIEPUMEHT
24 IpakTHyeckas CepHas KHCIIOTa —  CHWJIBbHBINA [VMemb oOparaTbcs c nabopaTopHbM [CTp. 86
padora Ne 3. PIIEKTPOJINT. CgoiicTBa j000OpyI0BaHUEM u HarpeBaTeIbHbIMU
«3yueHue cBOMCTB pa30aBICHHON CEpHOM KUCIOTHI, KaK [IpuOOpaMH B COOTBETCTBUM C MpaBUIAMHU
CEpHOIl KUCIOTBI» TUMTHYHON KHUCJIOTBI: TEXHUKH 0€30MacHOCTH.
B3aUMOJCICTBUE c  Metautamu, [Habaroodamo CBOMCTBA  JJICKTPOJIUTOB U




OCHOBHBIMH 51 amM(pOTEpHBIMU
OKCUIaMU, OCHOBAaHUSAMHU u
aM(OTEpHBIMU TUAPOKCUAMU,

coistmMu. KadectBeHHas pf€aKknusa Ha

MIPOUCXOISIINX C HUMU SIBICHUH.

Habniooams M onucviéams peakuu ¢ y4aCTHEM
PICKTPOJIUTOB  C  TOMOIIBIO  E€CTECTBEHHOTO
(pyccKOTro UM POJHOTIO) SI3bIKA U SI3bIKa XUMUHU.

CyIb(haT-HOH. Dopmynuposams BBIBOJIBI o  pe3yiapTaraMm
[IPOBEJICHHOTO SKCIIEpUMEHTA
25 OO6mmas OO01mIast xapakTepUCTHKa 3JIEMEHTOB |[/Jasamb 001y10 xapakTepucTukyatomam, §16 ynp  [1,3,9-
XapaKTEePUCTHKA VA rpymmnsl. A30T, CTPOEGHUE aTOMa  |[IPOCTHIM BEILIECTBAM u coeMHeHUsIM [6-7 12,18,19
XUMHYECKHX 131 MoyieKynbl.  Du3MYeckne U [MHUKTOTCHOB B 3aBUCUMOCTU OT WX IMOJIOXKCHUS
piemeHToB VA XUMHYECKHE CBOICTBa u B llepuonnueckoii cucreme.
rpynmsl. A30T MpUMEHEHHE a30Ta. A30T B pupojae |Xapakmepuszoéams  CTpOCHUE, (QHU3UYECKHE U
1 ero Ouosiornyeckas posb. XUMHYECKHE CBOIICTBa, MOJTyuYeHUe u
lemoncTpamus. J{uarpamma MPUMEHEHHUE a30Ta C MCIIOIH30BAaHUEM PYCCKOTO
«CocTaB BO3ayXay. (POAHOTO) SI3bIKA U A3BIKA XUMHUH.
BuneopparmMeHTsl U caaiiabl Ha3vlieams coenuHeHus a3ota Mo Qopmyne u
«[Itnapu 6azapen» cocmagnsims GOPMYIIBI TIO MX HA3BAHUIO.
Yemanasnuseams MPUYHUHHO-CJIEICTBEHHBIE
CBSI3M MEXKJIy CTPOCHHEM aTOMa M MOJICKYIIbI,
BUIOM XUMHYECKON CBSI3H, TUTIOM
KPUCTAIUIMYECKOM  PEmETKM a30Ta M €ro
(hU3MUECKUMHU Y XUMHUYECKUMHU CBOMCTBAMH.
\Bvinonnameo pacyéThl o XAUMUYECKUM
(bopmynam u YpaBHEHUSAM peakuui,
MPOTEKAIOIINX C YUaCTHEM a30Ta
26 Ammuak. Comun AMMUAK, CTpPOSHHE MOJCKYJIbl U Xapaxmepuszoéams COCTaB, CTPOCHHE MOJICKYIbI, (§17 ynp6 [1,3,9-
AMMOHUSI (du3nueckrue cBoiicTBa. AMMUauHas |(pU3NYECKUE u XUMHYECKHE CBOICTBA, 12,18,19
BOJa, HAIATBIPHBIA CIUPT, TUAPAT [MOTyUYEHUE M TpUMEHEHHWE aMMHakKa ¢

aMMMaKa. JIOHOpHO-aKIENTOPHBIN
MexaHu3M  00pa3oBaHUS KaTHOHA
AMMOHUS. BoccranoBurenbHbIE

CBOWCTBAa aMMHaKa.

Conu aMMOHUSL M UX TPUMEHEHHE.
KadecTBeHHast peakiius Ha KaTHOH
AMMOHMUSI.

/lemoncTpaumu. [Tonyyenue,
coOupaHue U pacro3HaBaHHe

MCIIOJIb30BAaHUEM PYCCKOTO (POJHOT0) SI3bIKAa M
MI3bIKAa XUMHH.

Haszvieams comu aMMOHHUSL TI0  (opMynaMm H
cocmasnsims (HOPMYIIBI IO UX HA3BAHUSM.

Banucvieamo MOJIEKYJISIPHBIE W HMOHHBIE
ypaBHEHHUSI peaxui, XapaKkTepu3yrolne
XMMHUYECKHE  CBOICTBA aMMHaka M  colel
AMMOHMSL.

Cocmasnsamo yYpaBHEHMSI OKHCIIUTEIbHO-




amMmMuaka. Pa3noskenne Ouxpomara
AMMOHUS.

JlaGopaTopHBbI€e ONBITHI.

1. KauecTBeHHast peakius Ha KATHOH
AMMOHUA

BOCCTAHOBUTEIIBHBIX ~ pPEAKIHA C  y4acTHEM
aMMHaKa ¢ TOMOIIBIO JIEKTPOHHOTO OanaHca.
Yemanasnusamo HPUYUHHO-CJICICTBEHHBIC
CBS3M  MCXKIY BHJIAMH XUMHUYCCKHX CBS3CH,
TUTIAMU KPUCTAUIMYCCKUX PENIETOK aMMHaKa |
cojieii  aMMOHMS W WX (U3HYSCKUMH U
XAMHUYECKIMHU CBOMCTBAMH.

I Iposooump, Habnrooams U ONUCHIGAMb
XUMHYECKHIA YKCIIEPUMEHT I10 PACIO3HABAHUIO
MOHOB aMMOHHUS ¢ COOJIIOJICHUE MPABUJI TEXHUKH
0€30I1aCHOCTH.

Bvinonnamo pacu€Ttel 10 XUMUYECKUM
bopmynam u YpaBHEHUSIM peaxiui,
[MPOTEKAIOIIUX C YJaCTHEM aMMHUaKa
27 IpakTuyeckas [Tosrydaenue, coOupanue u llonyuams, cobupame M pacnosnasams ammuak [Ctp.94 18,22
padora Ne 4. pacro3HaBaHue aMmmuaka. Mzyuenue |Oopawamucs ¢ 1a00paToOpHbIM 000PYAOBAHUEM U
«IloyyeHne aMMHaKan  [pacTBOPHMMOCTH aMMHaKa B BOJIC H HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUH C
M3Yy4EHHUE €r0 CBOMCTBY  [XapaKTEPUCTHKA OCHOBHBIX CBOMCTB  [IpaBHJIAMH TEXHUKH O€30MaCHOCTH.
ruapara aMMuaka. KauectBeHHast Habniodams W onucvlgams  XUMUYECKHH
Undposas [peaKIis Ha KAaTHOH aMMOHHSI. PKCIIEPUMEHT C TOMOIIBI0 PYCCKOTO (POITHOTO)
inabopatopma RELEON SI3BIKA U I3bIKa XUMUH.
[{udpoBoii naT4unk @opmynuposams  BBIBOABI MO  pe3yJibTaTaM
DIICKTPOIIPOBOAHOCTH [MPOBEACHHOTO KCIIEPUMEHTA.
Compyonuuams B rpoiiecce y4e0HOTO
B3aMMO/ICHCTBUS MpU paboTe B TPyIIax
28- Kucnoponconepxkamue |OKCUIBI a30Ta: HecoeoOpazywmue | Xapakmepuzosams ~ cocTaB, ¢uszmdeckue u |§18 ymp
29 COEJIMHEHMS a30Ta 1 KHCIIOTHBIE. XUMUYECKHE CBONCTBA, MOJIyYeHUE u

A30TUCTasi KUCIIOTA U HUTPUTHI.
IA30THasi KUCJIOTA, €€ MOJy4YeHUe U
cBoricTBa. Hutparsl.
/lemoHncTpaumnu. B3aumoneicreue
KOHIEHTPUPOBAHHOM a30THOM
KHUCJIOTBI ¢ Meabl0. ['openue
uépHoro nopoxa. Paznoxenue
HUTpaTa KaJlus U TOpEHNE

MPUMEHEHHE OKCHUJIOB a30Ta C WCIIOJIb30BaHUEM
[PYCCKOTO (POJHOTO) SI3bIKA U SA3BIKA XUMHUH.
Cocmasnamo MOJICKYJIIPHBIE W HOHHBIC
ypaBHEHUS peaxiui, XapaKTEepPU3YIOLIUe
XUMHUYECKHUE CBOMCTBA OKCHIOB a30Ta.
Ycemanasnusamo MPUYUHHO-CIIECTBEHHBIE
CBSI3U MEXIY BHJIOM XUMHUYECKON CBSI3U, TUIIOM
KPUCTAITTNYECKON PEIIETKN OKCHJIOB a30Ta M UX




JTIPEBECHOTO YTOJIbKA B HEM.
JlaGopaTopHbIe ONbITHI. 1.
XMMHUYECKME  CBOWCTBA  a30THOWU
KHUCJIOTBI, KaK AJIEKTPOJIUTA

(hU3UIECKUMH U XUMUYECKUMH CBOWCTBaMH.
Xapakmepuzoeams ~ cocTaB, (u3nyeckue U
XMMHUYECKHE CBOMCTBA a30THOM KHCIOTHI Kak
PJIEKTPOJNTA, NPUMEHEHHE C MCIOJIb30BaHUEM
[PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUH.
3anucvieams MOJICKYJISIPHBIE U HOHHBICYPABHEHUS
[peaKIIHii, XapaKTEePU3YIOIINe XUMHUYCCKHEC
CBOMCTBA a30THOM KUCJIOTHI KaK 3JEKTPOJIUTA.

I Iposooump, Habarooams u ONUCHIBAMb
XUMUYECKAN DKCIIEPUMEHT, XapaKTEPU3YIOLIUI
CBOWMCTBA a30THOM KHCJIOTBI KaK 3JIEKTPOJIUTA, C
cOOJTI0/ICHUEM TTPaBUJI TEXHUKHU 0€30MacHOCTH.
\Xapaxmepu306amba30THYIO KHCIIOTY Kak
OKHCJIUTEIb.

Cocmaenamo YpaBHCHUA OKHUCIHUTCIIbHO-
IBOCCTAaHOBHTCIIbHBIX peaxunﬁ,
XAPAKTCPUIYIOIIUX XUMHNYCCKHEC CBOMCTBA

Q30THOM KHUCJIOTBI KaK OKHCIUTEIS, C TTOMOIIBIO
AIEKTPOHHOTO OanaHca.

I Iposooump, Haba0dams U ONUCLIBAMD
XUMHUYECKUI OSKCIIEPUMEHT, XapaKTePU3YIOIIHA
CBOWCTBA A30THOM KHCIOThl KaK OKHCIIWTENA, C
COOTIOICHHEM TIPABHII TEXHUKU O€30MaCHOCTH

30

Dochop u ero
COeMHEHUS

Docdop, CTpOGHHE aTroMa U
amtotponust.  Pocunpl. DochuH.
Oxcun dochopa(V) u
oprodochopras kucinora. Docdarsr.
docdopHbIe yI10OpeHus.
NHcekTuuuab!.

/lemoncTpanun. OGpasisl
MPUPOJHBIX coequHeHm hocdopa.
["openue dhochopa Ha BO3AyXe U B
kuciopoze. [Tonyuenue 6enoro
(dhocdopa 1 UCIIBITAaHUE €TO CBOMCTB

JIabopaTopHbIe ONBITHI.

Xapakmepuzoeams ~ CTpOCHUWE,  AUIOTPOIIHIO,
(busnyeckue U XUMHYECCKHE CBOWCTBA,
MOJIy4eHue u mnpumeHeHue (docopa ¢

MCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO0) SI3bIKAa M

SI3BIKA XUMUH.

CaMOCTOATENBHO OnuUCbIGamb CBONCTBA OKCHUJL

bochopa(V) kak KHCIOTHOTO OKCH/IA M CBOMCTBA
opTodochOpHOI KUCTOTHI.

Hnniocmpupoéams 3T CBOWCTBA YPABHEHUSMHU

COOTBETCTBYIOLINX PEAKLUH.

I Iposooump, Habnrooams U ONUCHIBAMb
XUMHYECKUH  3KCHEPUMEHT C COOIIOJCHHEM

§19 ymp
i

1,3,9-
12,18,19




1.KauecTBeHHbIE peakIMy Ha
dhocdar-noH.

MpaBHJI TEXHUKH 0€30MaCHOCTH.
\Pacnosnasams Gpochar-moHbI

31 OO6mas OO011ast XapaKTepUCTUKA AIEMEHTOB  [/Jlasams ~ OOUIyH0  XapakTepUCTUKY aroMmam, | §20 ymp7 [1,3,9-
XapaKTEePUCTHKA IV A- rpymnmbl: 0coOeHHOCTH [POCTHIM BEILIECTBAM M COECIMHEHUSIM 3JIEMEHTOB 12,18,19
pieMeHTOoB |V A- CTPOEHMS aTOMOB, IIPOCTHIX BewecTB ||V A- rpymibl B 3aBUCUMOCTH OT UX MOJIOXKEHUS
rpynmnsl. YTaepos W COEIMHEHUI B 3aBUCUMOCTH OT B [lepuoanueckoii cucreme.

MOJIOKEHHSI SJIEMEHTOB B Xapaxmepuzosams CTpPOEHHE,  AJJIOTPOIIHIO,
[lepuoanueckoii cucteme. Yriepoa. |[pusnueckue U XUMHUYECKHE CBOIICTBa,
IAJITOTPOITHBIE MOAU(DUKALINY: MOJyYeHHE U MPUMEHEHHe aMOp(HOTo yriiepoaa
anmMas, rpadut. AMOpQHBI yIIepoa [ €ro COpPTOB C HCIOJb30BAaHUEM PYCCKOTO
W €r0 COpTa: Caka, aKTUBUPOBAHHBIN  ((POJHOTO) S3BIKA U SI3bIKA XUMUH.

yroib. Ancopouusi. XumMudeckue Cpasnueams CTpOEHHWE W CBOWCTBA ajMasza u
CBOICTBa yriepoja. rpadura.

Kokcoxummuueckoe Mpou3BOACTBO U (Onucbl86ambOKUCIATEIHHO-BOCCTAHOBUTEIBHBIC
ero mpoaykius. Kapousl. CBOWCTBA yTJIepo/a.

/leMoHCTpAIIHH. Komnexuus [[Iposooump, Habnrodams U ONUCHIGAMb
«OO0pa3upl MPUPOTHBIX COSAMHEHUH [XMMUYECKUH  SKCIEPUMEHT C COOJIOACHUEM
YTIEpOIay. [Moptper  H.  JI. mpaBui TEXHUKU OE30MACHOCTH

3eJIMHCKOTO. [Tornomenue

AKTUBUPOBAHHBIM yrIéM

[PAaCTBOPEHHBIX BEIIECTB HJIM Ta30B.

Y CTpOMCTBO IPOTHUBOTa3a

32 Kucnoponconepxkamue  |(OKcH yraepona(ll):  crpoenue Xapakmepusosams  coctaB, Qusnueckue u |§21 ynp7
COCJMHEHUS yIiiepoaa  [MOJIEKYIIbI, MOJydeHHEe W €ro XMMHUYECKHe CBOWCTBA, MOJTy4YeHHE "

coiictBa. Oxcun yriuepona(IV) ).  |[mpumeHeHue OKCH/JIOB yriepoaa C

CTPOEHUE MOJIEKYJIbI, TOJIYYCHUE H
€ro CBOMCTBA. YTOJIbHAs KHCIOTA.
Conn YTOJIbHOM KHUCJIOTBI:
KapOOHATHI U TUIPOKApOOHATHI.
TexHuueckas U MUIIeBas coJa.

MCIIOJIb30BAHUEM PYCCKOTO (POJHOTO0) SI3bIKAa M
SI3bIKA XUMHH.

Yemanaesnueamo PUYHHHO-CJICICTBCHHBIE
CBSI3M  MEXIY BHUJAAMH XHMHYECKHUX CBSI3CH,
TUMAMA ~ KPUCTAUIMYECKUX  PEeIIETOKOKCUIIOB
yriaepona, ux (U3WYECKHMH W XHMHUYECKUMHU
CBOWCTBaMH, a TaK)Ke IPUMEHEHHEM.

Cobnrooams TpaBWIIa TEXHUKU O€30MaCHOCTH
[IPU MCTIOJIb30BAaHUH MTEYHOTO OTOTICHHS.
Oxazvleams TIEPBYIO TIOMOIIL TIPH OTPABJICHUU
YTapHBIM T'a30M.




Xapakmepuzoeams  cocTaB, (QuU3MUECKUE U
XUMUYECKHUE CBOMCTBA, MTOJIyYEHUE U IPUMEHEHUE
YTOJIbHOW KHCIOTBI M €€ cojeil (kapOoHATOB M
rUAPOKapOOHATOB) C UCMOJIb30BAHUEM PYCCKOTO
(pOHOTrO) SI3bIKA USI3bIKA XUMHUU.
\Unnrocmpupoeams 3aBUCUMOCTb CBOWMCTB COJICH
[YTOJIBHOM KHMCJIOTBI OT UX COCTaBa.
I Iposooump, Habarooams u
XAMHYECKUM  JKCIIEPUMEHT C
MpaBWJI TEXHUKH 0€30IaCHOCTH.
\Pacnosnasamb KapOOHAT-HOH.
\Boinonnams pacuéThl 10 XUMUYECKUM GopMyiaM
I yYpaBHEHUSM pEakLUUW, MPOTEKAIUX C
ydacTHeM

COEIMHEHUH yriiepoia

OnuUCHIBAMb
cOoOJII0IEHNEM

33 IIpakTH4eckas [Tony4yenue, cobupanue u [ lonyuamy, cooupams U pacnosnasams [CTp. 115
padota Ne 5. [pacro3HaBaHMUE YTJIEKUCIIOTo Ta3a. YIIIeKUCHbId 1a3 Obpawamsbcs ¢ 1abOpaTOPHBIM
«[Tomyuenue M3y4yeHne pacTBOPUMOCTH 000OpyIOBaHHEM u HarpeBaTelbHBIMU
YTJIIEKHCIIOTO Ta3a U YTJIIEKHCIIOTO Ta3a B BOJIE U MprUOOpaMU B COOTBETCTBUU C TIPABUIAMUTCXHUKH
M3Y4YEHHE €T0 CBOMCTBY  [XapaKTePUCTHKA KUCIOTHBIX 0€30MaCHOCTH.

CBOWCTB YTrOJIbHOW KUCJIOTHI. Habnrooams W onucviéams  XUMHYECKHUIH
KauecTBeHHas peakius Ha HKCHEPUMEHT C TOMOUIbIO PYCCKOro (POAHOIrO)
KapOOHAT- U TUAPOKAPOOHAT-WMOHBI  [3BIKA U SA3bIKA XUMUHU.
Dopmynuposams  BBIBOJBI O  pe3yabTaTam
MPOBEJICHHOTO YKCIIEPUMEHTA.
Compyonuyamuo B mporecce y4eOHOT0
B3aMMOJICHCTBHS ITPH padOTE B TPyIIax
34 YT1eBOa0pOIbI. Heoprannueckue n oprann4eckue Xapakmepuzoeamb ~ OCOOCHHOCTH cocCTaBa u |§22 ymp
BEIIECTBA. YTJIEBOIOPO/IBI. CBOWCTB OPraHMYECKUX COCTUHEHUH.
XUMHUECKOE CTPOCHUE Paznuuams  TIpelieNlbHBIE W HETpeIelbHbIe
OpPraHMYECKUX BEIIECTB, KaKk YTJIEBOIOPO/IBI.
MOPSAIOK COEIMHEHUSI aTOMOB B Ha3zvlieamo u 3anucvleamo (hopmyIbI

IMOJICKYJIC I10 BAJICHTHOCTH.

(MOJIEKYJISIpHBIE U CTPYKTYpPHBIE) Ba)KHEHIINX




MeraH, 3TaH, KaK IMpeaeabHbIE
YTJIEBOJOPOAbL. DTHIICH U allETUJIEH,
Kak HENpPeAeIbHbIE
(HEHACBIIIEHHBIE) YTJICBOIOPO/IBI.
['openue yrineso1opoioB.
KauecTBeHHbIE peakliMi Ha
HENPEIEIbHbIE COCTMHEHUS.
/lemoHcTpauuu. Mozaenu MOJIeKy
MeTaHa, ITaHa, 3TUJICHA U
areTwieHa. Bzaumouencreue
STUJICH C OPOMHOM BOJION U
[pacTBOPOM IIE€pPMaHraHaTa Kajus.

MpeICTaBUTENICH YIIIEBOIOPOJIOB.

[Ipeonacames SKCIIEPUMEHT 110 PACIIO3HABAHHIO
COCTMHEHUI HeTIPeIeIBbHOTO CTPOSHUSI.
\Habnrooams 3a XOIOM XUMHUYECKOTO
DKCIIEPUMEHTA, OMKCHIBATH €r0 U JIeJaTh BBHIBOIBI
Ha OCHOBE HAOJIIOAEHUMN.

Qukcuposams  Pe3yabTaThl  AKCIEPUMEHTa C
ITOMOIIBI0 PYCCKOTO (POJIHOTO) sI3bIKa, a TAKXKE C
MOMOIIIBIO0 XUMUYECKUX (DOPMYII U ypaBHEHUH.

35 Kucnopoaconepxka- JTUIIOBBIN CIIUPT, €r0 MOJIyYEHUE, Xapaxmepuzosambo CIUPTHI, kak | §23 ynp8
M€ OpraHuYecKue pUMEHEHHE U (PU3HOIOTHYECKOe KHUCJIOPOACOAepIKallne OpraHUYecKue
COCAMHEHHUS nencTBre. TpexaTroMHBIN CIUPT COCAUHEHUS.

rinunepuH. KauecTBeHHas peakuus Knaccugpuyuposams CIUPTHI 10 ATOMHOCTH.

Ha MHOTOATOMHBIE CITUPTHI. Haszvieamo IpeJicTaBuTeNen OJIHO- u

YKCycHas — IPEeJICTaBUTENb KJlacca  [TPEXaTOMHBIX ~ CIIUPTOB M 3alUCBhIBaTh U3

KapOOHOBBIX KUCJIOT. (hopMyIIBI.

lemoncTpauuu. Obume Xapaxkmepuzosambo KHUCJIOTBI, KakK

XUMHAYECKHE CBOMCTBA KUCIIOT Ha KHCIIOPOICOAeprKaIne OpraHUYecKue

MpUMepe YKCYCHOM KUCIIOTBHI. COEMHEHMUSL.

KauecTBeHHas peakuus Ha Hazvieams  TIPEACTABUTENEW  NPENEIbHBIX U

MHOT'OATOMHBIE CIIUPTHI. HenpeaeIbHbIX KapOOHOBBIX KUCIIOT U
3arMCBIBATh U3 (POPMYIIBL.

36 Kpemuuii u ero KpemHunii, cTpoeHue ero atomMa u Xapaxmepuzosams CTpPOCHHE atomoB | §24 ynp3
COETUHEHUS cBoiicTBa. Kpemuuii B mpupoe. KPUCTAUIOB,  (U3UYECKHE U XUMHYECKHE

Cumuruabel v criad. OKCHT
kpemuus(1V). KpemHuesas kuciora
1 €€ COoMu.

lemoncTpauuu. Komnekius
«O0pas1bl MPUPOIHBIX COSTUMHEHUN
KpeMHMs». Komneknus crekina,
KepaMUKH, IIEMEHTA U U3JIENIUN U3
HUX.

CBOMCTBA, MOJyueHUE M NMPUMEHEHUE KPEMHHUS C
WCIIOJIB30BAHUEM PYCCKOTrO (POJHOTrO) sA3bIKA H
SI3bIKA XUMUH.

Yemanaenusamo MPUYUHHO-CIIEZICTBEHHBIE
CBS3M  MEXKIy CTPOEHHEM aTroMa, BHJIOM
XUMHUYECKOH CBSI3H, TUIIOM KPUCTAJLINYECKON
PEIIETKN KPEMHUS, €ro (U3NIECKUMU U
XUMHUYECKHMH CBOMCTBAMM.




Boinoinamy pacy€Tbl 10 XUMHYECKUM (popMynam
W ypaBHEHUSAM peakUui, MPOTEKAIIIUX ¢

[PYCCKOTO (POHOTO) SI3bIKA USI3bIKA XUMUH.
Cpasnueamsv THOKCHU]IBI YTIIEPOAa U KPEMHHUSL.
Onucvieams  BaXHEUIIWE TUIBI MPUPOJIHBIX
COCAMHEHHUI KPEMHUSI KaK OCHOBHOT'O AJIEMEHTA
ITUTOC(hEPHI.

\Pacno3znasams CUIUKAT-UOH

yqactuem

KpEMHUS U €r0 COeTUHEHUI.

Xapakmepuzoeams  cocTaB, (QuU3MUECKHUE U
XUMHUYECKHE CBOWCTBA, MOJIyYeHUE U IIPUMEHEHHE
COCIMHEHUN  KpPEeMHHUSI C  HCIOJb30BaHUEM

37 CuiukaTHas [Ipon3BOJACTBO CTEKIIA U Xapakxmepuzoeams CUINKATHYIO §25 ymp
[IPOMBIIIICHHOCTD nemenTa. [ Ipoaykius cuamkaTHon [IPOMBILIJIEHHOCTh U €€ OCHOBHYIO MHPOAYKIHIO.
[IPOMBILIIIEHHOCTH : OITUYECKOE Ycemanasnueames aHanorum MexAy pazndHbIMU
BOJIOKHO, KepaMuKa, apdop, OTpaciIsIMU CUITMKATHON POMBIIIIEHHOCTH
(dasiac. OnTHYECKOe BOJIOKHO.
lemoncTpaumnu. Komiekuus
MPOJYKLIMHA CUIIMKATHOU
MPOMBIIIIICHHOCTH.
BuneopparmeHTs! 1 caaiiabl
«IIpon3BOICTBO CTEKIIA U IEMEHTA.
38 [Tonyuenue Hewmeraruisl B mpupoe. Onucvleams HAX0XKIEHUE HEMETAIIIOB B §26 ynop
HEMETAJIOB @DpakiMOHHAs MePeroHKa KUAKOT0  [IPUPO/IE.
BO3/yXa, KaK CIIOCO0 MOIy4eHUs Xapaxmepuzoeams  GPaKLIHOHHYIO IEPETOHKY

KHCJIOPO/a, a30Ta, aproHa.
[Tonmyuenue pocdopa, KpeMHus,
XJI0pa, NoJa. DIEKTPOJIN3

[PAacTBOPOB.
J/lemoHcTpanmu. Komnekuus
«IIpuponnsie COEIMHEHUS

HEMeTaIoBy. BuneopparmenTs! u
cnaiinbl «DpakLMOHHAsS IEPErOHKa

PKHJIKOTO BO3ITyXa, KaK COBOKYITHOCTb
(bU3MYECKUX MTPOLIECCOB.
Apeymenmupoeams OTHECEHNE aKTUBHBIX
HEMETaJJIOB K OKUCIIUTENBHO-
BOCCTAHOBUTCIIBHBIM ITpoL€CCaM




PKHJIKOTO BO3JTyXay.
BuneodparmMeHTsl U craisl
«IToyuenne Bogopoaa, Kuciaopoja u

raJIOreHOB INEKTPOIIUTUYECKUM
CrI0CO0OM»

39 [losryuenune [TomyyeHue cepHOl KHUCIOTHI: CBIPBE, |(Xapakmepuzosams XUMU3M, ChIPbE, antnapaTtypy, (§27 ymnp
BaYKHEHIINX XUMHM3M, TEXHOJIOTUYECKAs CXEMa, Hay4yHble IPUHILIMIIBI U IPOIYKIIMIO IPOU3BOJCTBA
XUMHYECKUX METOJl KHIISIIErO CJIOSl, IPHUHLHUIBI CEPHON KUCIIOTHL.

COEIMHEHUI TeroooMeHa, (Cpasnusams IPOU3BOACTBO CEPHOM KUCIIOTHI C
[IPOTUBOTOKA U LUPKyIsauuu. OyieyM. [IPOU3BOJCTBOM aMMHUAKa
[Ipon3BOACTBO  aMMmHuaka:  ChIPbE,

XUMH3M, TEXHOJIOTHYECKAs CXeEMa.
JleMmoHcTpanmum.

Mozenu annaparos I
[IPOU3BOJCTBA CEPHOU KUCIIOTHI.
Moaens Kkungmero ciiosd. Monenb
KOJIOHHBI CHHTE€3a aMMHaKa.
BuneogparMeHTsI U caaiabl
«[Ipon3BOJCTBO CEPHON KHCIOTHD.
BuneopparMeHTsI U claibl
«[Ipou3BoCTBO aMMHaKay.
Komnexkuust «CpIpbé U1 NOTy4eHus
CEPHOM KUCIOTBD.

40 O6o001IeH e 110 TEMe Y poK-ynpaxHeHHE C [IposoOums OLIEHKY COOCTBEHHBIX TOCTH)KEHUIB [3BIL. CTp
«Hemerael u nx VICIIO0JI30BAHNE CAMOCTOSITEIBHON [YCBOCHMH TEMBI.

COECIUHEHUS» (PabOTHI MO BBHITTOJIHEHUIO [Koppexmuposamb CBOM 3HaHUSI B COOTBETCTBUHC
[IPOBEPOUYHBIX TECTOB, 3aJaHUN U [JIAaHUPYEMBIM PE3YyIbTaTOM
YIPaKHEHUI. [ lonyuamo XUMHYECKYI0  HH(pOpManuu U3

[Pa3JIMYHBIX HCTOUYHUKOB.

I Ipeocmasnsame uHpopManuo MO  TEeMe
«Hewmertamnel» B BHJE TaOIUI, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4HCI€ C MPUMEHEHUEM
cpencts UKT.

41 KontpoabHasi padot Ne 2 no teme «HeMeTa/sIbl M MX COeNHEHUS

MeTtasibl H uX coequHeHus (17 )




42

TTomoxeHue METaIOBB
[lepuoauueckoit
CUCTEME, CTPOCHHUE
ATOMOB U KPHCTAaJJIOB

TlonoxeHue METAJIJIOB B
[Tepuonuueckoit cUCTEME
XUMHYIeCKuX  aaemenroB J[. .
MenjeneeBa, CTPOCHUE UX aTOMOB U
KpUCTAJUIOB. MeTtaimuyeckas CBS3b U
MeTaIndecKast KpHUCTaJUTMYECKast
pemérka.  DPuU3MYECKUE  CBOMCTBA
METaJIIOB: AJIEKTPO- u
TETIONPOBOHOCTb, OTpaXKkaroIas
CITOCOOHOCTD, IUIACTUYHOCTb.
CruiaBbl 4Y€pHBIC U IIBETHBIC

O0vscHAMb, YTO TAKOE METAJLIHI.

\Paznuuams (GOpPMBI  CYIIECTBOBAHUS METaJUIOB:
AJIEMEHTBI U IPOCTHIE BELLIECTBA.
Xapakmepuzoeamsb ~ XUMHUYECKHUE  DIJIEMEHTBHI-
MeTaJulbl 110 MX IOoJoXKeHuo B llepuogmyeckon
cucteme J[. 1. Menpaeneena.

[ Ipoeno3zuposamyo CBOICTBA HE3HAKOMBIX
METAJUIOB 10 TmoJjiokeHuto B Ilepuoanueckoi
cucTteMe  xuMmuueckux  anemenrto . W
Menneneena.

Yemanasnusamo MIPUYUHHO-CJIEICTBEHHbIE
CBA3M  MEXJY CTPOCHHMEM  aroMa, BUIOM
XMMHYECKOM CBSI3U, THUIIOM KPUCTAJUIMYECKOU
PEIIETKA METAJUIOB — IMPOCTBIX BELIECTB U HX
COCIMHEHU

§28 yup

1,2,,3,13
, 16
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OO01IMe XUMAYECKUE
CBOVCTBA METAJIJIOB

MeTtamisl KaK ~ BOCCTaHOBUTEIM.
DIEKTPOXUMHUUECKUMA psn
HaIPSHKEHUN. Bsaumozeiicteue
METAJIOB C HEMETaJJIaMH, OKCHIAMHU,
KHCJI0TaMHU, COJISIMH.
ATFOMUHOTEPMHSI.

/lemoncrpaumu.  B3aummoneiicteue
HATpUsl, JUTUS U KaJblMS C BOJOW.
['openue HaTpus, MarHus U Kene3a B
Kuciaopoje. Bcmblllika TEpMUTHOU
CMECH. BzauMmoneiictBue CMECH
MOPOIIKOB CEPhI U 3Kelie3a, IMHKA U
ceprl. BzaumopeincTBue aarOMUHHUS C
KHCJIOTaMH, IIeJoYaMH ¢ BOJOM.
BiauMmogeiicTBue Jkele3a M MEOU C
xJopoM. BsaummoneiictBue ™emu ¢

KOHIIEHTPUPOBAHHOM cepHoOM
KUCJIOTOM W  a30THOM  KHCJIOTOU
(pa3zbaBrieHHOMN u
KOHIICHTPUPOBAHHOM ).

JlaGopaTopHble OIBITHI.

Obvsacrame,
METaJIJIOB.
[ Ipumenameo
XUMHICCKHIX
METaJIJIOB.
Ob6o6wams ~ CUCTEMY XHUMHYECKHX CBOWMCTB
METaJJIOB KaK «BOCCTAHOBUTEILHBIE CBOHCTBA.
Cocmasnsamo MOJICKYJISIPHBIC ypaBHEHUS
[peaKu, XapaKkTepU3YIOIIUX  XUMHUYECKHE
CBOWCTBA  METAJUIOB B CBETe YYCHHS OO0
OKUCJIUTEIHHO-BOCCTAHOBUTENBHBIX MpPOIEccax,a
peaknuu ¢  y4acTHEM  JJIEKTPOJIUTOB,
MpEICTaBIATh TAKKE U B MOHHOM BHJIC.
Habarwoams #  onucvléams PEAKIUU  MEXKIY
BEIIECTBAMH C MOMOIIBI0 PYCCKOTO (POJHOTO)
SI3BIKA W SI3BIKA XMMHH.
CaMoCTOATENBHO npoeooumy OTIBITHI,
MTOITBEP K TAOTITHE XUMHUYCCKHE CBOMCTBa
METAIJIOB C COONOJICHHEM TMPaBUI TEXHUKH
0€30MacCHOCTH

qTo TaKo€ AKTHUBHOCTH

pAn

ero
CBOWCTB

JJIA XapPaKTCPUCTUKHU
IPOCTBIX BCIICCTB-

§29 ymp

0,19,22




1.B3aumonelictBue JKeesa C
pactBopom cyibhara meau(ll)

A4- OOmiast xapaktepuctika (CTpoeHHE aToMOB HM  OpOCThIX |OO0bACHAmMbG STUMOJIOTHUIO HazBaHus rpynnsl  §30 ymp  [9,14,15,
45 LIEJIOYHBIX METAJIOB BEIIECTB. 3aBHCHUMOCTh (DM3MYECKUX |[(ILIEIOYHBIC METAILIIBIY. 19,20
U XMMUYECKUX CBOMCTB INENOUYHBIX /[agamb OOLIYI0 XapaKTEPUCTHKY INEIOYHBIM
METa/UIOB  OT 3apsgoB sACp HX METallaM IO MX IOoJoxeHHI0 B Ilepmonnueckoit
aroMoB.OKCUIbI M THAPOKCHJBI CHCTEME  XMMHUuYeckux siaemenrtos JI. M.
11EJI0YHBIX METAaJUIOB, ux MeHzeneesa.
[OJIydeHUe, CBOMCTBA, NPHMEHEHHME. |(Xapakmepu3oeams CTpPOEHHE, (uinuueckue Hu
Baxueiimue COJH HIEJOYHBIX XUMUYECKUE CBOMCTBA ILEIOYHBIX METAIJIOB B
METa/UIOB, MX 3HAYEHHE B KMBOM M [CBETE 00IEer0, 0OCOOCHHOTO U €UHUYHOTO.
HE)KMBOM mpupoie © B KH3HHM |[[peockasvieamb  (QU3NUECKUE U XUMHYECKHE
YeJI0BEKA. CBOWCTBAa OKCHJOB M THAPOKCHUJOB HIETOYHBIX
lemoncTpamun. Okpacka IJJaMEHH ~ METaJUIOB Ha OCHOBE MX COCTaBa U CTPOCHUS H
COCAMHEHUSMH LIETOYHBIX [OJITBEPHKAATh IPOTHO3bI ypaBHEHHUSMU
METaJIOB COOTBETCTBYIOILINX PEAKIIHA.
I Iposooums pacyEThI o XUMUYECKUM
(bopmynaM U ypaBHEHUSIM PEaKIUH,
MPOTEKAIOIINX C YJaCTUEM IIETOYHBIX METAIJIOBU
WX COCTMHEHUM.
46-  |O6mas CtpoeHue aroMOoB ¥  NpOCThIX |[O0vscHAmMbs STUMOJOTUIO HasBaHus rpymnel  §31 ynp [9,14,15,
A7 XapaKTepUCTHKA BEIIECTB. 3aBUCUMOCTh (PU3UYECKHUX KIIEIOYHO-3EMENBHBIE METAIIIBI. 19,20
IeTI0YHO3EMENTBHBIX 138 XUMHAYECKHX cBoMcTB {[asame OOILYI0 XapakTepUCTHKY MeTauiaMm |IA
METaJIOB IEJTOYHO3EMEIbHBIX ~ METAUIOB  OT [[PYNIBI (MIENOYHO-3€MENBbHBIM METAIIaM) M0 UX

3apssioB saep ux aTomMoB.OKCHUIBI U

TUIPOKCHIBI IIEI0YHO3EMETbHBIX
METaJUIOB, UX MOJIyY€HHE, CBOMCTBA U
npuMeHeHue.  BaxkHeumme — conu
MIETOYHO3EMENIBHBIX METAIOB, MX
3HAYEHWE B IMPUPOAE U IKU3HU
YEJIOBEKa. Kap6onatsl u

UJIPOKapOOHATHI KaIbIIKS.
JlemoncTpanuu. Oxkpacka IIaMeHU
COCIUHEHUAMHU IIETOYHO3EMENBHBIX
MeTaJu10B. [ alreHnre u3BeCTH BOIOM.
JlabopaTopHbIe

MOJI0KEHUIO B [lepuoanueckoii CHCTEME
xumMuueckux ayementoB 1. 1. Menneneena.

Xapaxmepuzosams CTpOCHUE, (QUIUUECKUE U
XUMHUYCCKUC CBOﬁCTBa I].[éJ'IO'—IHO'?)eMeJ'H)HBIX
METAJJI0B B CBETE€ OOIIEro, OCOOEHHOr0 U
CIMHUYHOTO.

lIpedckaszvieams  (HU3MYECKHE W XUMHUCCKHUEC

CBOMCTBa OKCHJOB W TUAPOKCUAOB MeTauioB IIA
pYIIIbI HA OCHOBE HMX COCTaBa U CTPOCHUS U

noomeepxcoamo MIPOTHO3BI ypaBHEHUSIMU
COOTBETCTBYIOIIMUX PEAKIU.
[Ipogooums  pacy€Tbl 1O  XUMHUYECKUM




onbIThI | .IlonydyeHne n3BecTkoBON
BOZbI U OIIBITHI C HEH.

hopmynam u YpaBHEHUSAM peaKiuid,
MPOTEKAIOIIUX C YYACTHEM IICIIOYHBIX METAJIJIOB
1 UX CO€OUHEHUN

48

YKécTkocTh BOJIBI 1
CII0COOEI €€
yCTpaHEHUs

DKéctkocTh  BOIBI: BpeMEHHas W
nocrosiHHass. CrocoObl  yCTpaHeHUs
BpeMeHHOW  kécTkocTh. CrocoOsI
YCTpaHEHUS MMOCTOSTHHOM
KECTKOCTU. IOHUTBI.
Jlemoncrpauuu. Ilomydenue
PKECTKOM  BOIBI B3aUMOIECHCTBHEM
YTJIEKHCIIOTO C W3BECTKOBOW BOJIOW.
YcTpaHeHue BPEMEHHOM KECTKOCTH
KHISTYCHUEM W JI0OABKOW  COJIBI
YcTpaHeHue MOCTOSHHON )KECTKOCTH
mo0aBKo¥M cojibl. IOHUTHI M IPUHIIUIT
ux IEUCTBUA
(BUIEO(pparMeHT).

O0vsiICHAMb, UTO TAKOE <GKECTKOCTH BOJIBI».
\Paznuyams BPEMEHHYIO U ITOCTOSIHHYFOKECTKOCTh
BOIBI.

[Ipeonacams CIOCOOBI YCTPAHEHUS JKECTKOCTH
BOJIBI

I Iposooump, Habarooams u
XUMHYCCKHIA  JIKCIEPUMEHT, C
[IpaBUJI TEXHUKH 0€30IIaCHOCTH.

ONnuUCHIBAmMs
COOII0IEHUEM

§32 ymp
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IIpakTH4eckas
paGora Ne 6.
«IlomydyeHue xKecTKon
BOJBI U CTIOCOOBI €€
[YCTpAHECHH S

[TonydyeHue KECTKON BOIBI
B3alMOJIEVICTBUEM YTJIIEKUCIIOTO C
M3BECTKOBOU BOJIOM. Y CTpaHeHUe
BPEMEHHOM KECTKOCTH KUMSTYEHUEM
1 100aBKO# cofpl. Y CcTpaHEeHHe
IMOCTOSIHHOM KECTKOCTH JOOaBKOH
CO/JIBI.
HMcneiTanmne
[pPacTBOPOM MBbLJIA.

KECTKOM BOJIBI

[lonyuame, cobupamv W pacnosHasamv
yraekucislii ra3 Oopawamuvcs ¢ 1a00paTOPHBIM
000pyI0BaHUEM u HarpeBaTeIbHBIMU
MpuOOpaMu B COOTBETCTBUH C TIPABHJIAMUATEX HUKH
0€30MaCHOCTH.

Habnrwooams W onucviéams  XUMHYECKHUI
DKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POJHOTO)
SI3BIKA M SI3BIKA XMMUH.
Dopmynruposams  BBIBOABL 110
MPOBEJICHHOTO YKCIIEPUMEHTA.
Compyonuyamuo B mporecce
B3aUMOJICHCTBHS TIPU paboTe B TPyIINax

pe3yabpTaTam

y4eOHOro

CTp
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AJTFOMUHHUA U €70
COeTMHEHUS

CoenMHEHUs aJTIOMHHUS B TMPUPOJE.
XMMHUECKHE CBOMCTBA aJIOMHHUS.
OCOOCHHOCTH OKCHJAa W THAPOKCH]IA
QTFOMUHHS KaK aM(OTEpHBIX
coequHeHni. Baxueiimue conu

QITIOMUHUS (XJIOPHI, CYyIb(aT).

Xapakmepuzoeams aTIOMUHUMN 1O €TOMOJI0KEHUIO
B Ilepuoamueckoii  cucremMe  XUMHYECKUX
anemenToB JI. 1. Meneneena.

Onucvléams CTPOEHUE, ¢busnueckue u
XUMHUYECKUE CBOWCTBA aTIOMHHHS, MOATBEPKIAs

X COOTBETCTBYIOIMMHU YPaBHEHUSIMU PEAKLIUMI.

§33 ynp

0,14,15,
22




lemoncTpanun. Koiekius
MPUPOTHBIX COSAMHEHUIN
aroMuHMS. BuneodparmMeHTs U
cranapl «OKCU aJTIOMUHUA U €T0
Moaudukanumy. [lomyuenue
aM(}OTEPHOTO THIPOKCUIA
AJIFOMUHUS U UCCIEIOBAHUE €O
CBOICTB

Obvacuams JIBOMICTBEHHBIN XapakTep
XMMMYECKHX CBONCTB OKCHJA M TUAPOKCUAA
QIIFOMUHMSL.

Konkpemuzuposambo IIEKTPOIUTHUECKOE
[OJIy4YEeHUE METaUIOB OINHMCAHUEM IIPOU3BOJCTBA
QIIFOMUHUS.

Ycmanasnueamo 3aBUCHUMOCTh oOmacreit
IIPUMEHEHHUsT QJIIOMMHHA M €ro CIUIaBOB  OT
CBOMCTB.

I IposoOums pacuéThl 10 XUMHUYECKUM (popMynam
Y YpPaBHEHUSM pEaKkUuid, MPOTEKAIUX C
Y4aCTHUEM AJIFOMUHHUSL U €r0 COCIUHEHUI

o1- Kenezo u ero (OCOOEHHOCTH CTPOSHHUS aTOMa Xapaxmepuzosams ~ TONOKeHHEe  kenesa B [§34 ymp  9-
52 COCIMHECHHUS kenesa. JKene3o B mpupojie. [lepuoanueckoil cUCTEME XUMUYECKUX SJIEMEHTOB 14,21,18
Baxuerimue pynel xkene3a. Oxcuabl  JI. WM. MengeneeBa, OCOOCHHOCTH CTPOCHUS
Umndposas nabopatopua |1 ruaporcusl xeaesa(ll) u (111). aToma.
RELEON Comu xeneza(ll) u (11). Onucviéams GU3NUECKUE U XUMUYECKHE CBOWCTBA
[ubpoBoii gaTumk OOHapyKeHne NOHOB KATHOHOB bKelle3a, TOJATBEPXKIas WX COOTBETCTBYIOIIMMH
TaBJICHUS PKelie3a B pacTBOpe. 3HAUYCHUE YPaBHCHHUSIMHU PEAKITUH.
COETMHEHUIT JKenesa. O0vsicHAmMb HaJIN4YUE JIBYX T€HETUYECKUX PsJIOB
TaGopaTopHBIe ONBITHI. coenuHeHuil xeresa Fe’* u Fe* .
1. [TomyueHre THAPOKCHIOB Yemanaenueams 3aBUCUMOCTH obnacrei
pkene3a(ll) u (111). 2.KauecTBeHHBIE  [IPUMEHEHHMS JKEIE3a U €r0 CIJIaBOB OT CBOWCTB.
[PEaKIINy Ha KATHOHBI XKele3a I Iposooumb pacuéTel MO0  XUMHYCCKHM
(bopmynam u YpaBHEHUSIM peaKIHid,
MPOTEKAIOIINX € YYacTHEM JKeJIe3ad ero
COCIIMHECHUM.
Habarwoams #  onucvléams PEAKIUU  MEXKIY
BEIIECTBAMH C MOMOIIBI0 PYCCKOTO (POJHOTO)
SI3BIKA M SI3BIKA XMMUHU
53 IpakTHyeckas Perenue HKCMEPUMEHTABHBIX [JKCIIEPUMEHTAIBHO  UCCle0o8amsb — CBOMCTBA [CTP 13,18,22
pabora Ne 7 3agaq Ha pacro3HaBaHUe U METAUIOB M  HUX  COCIWHEHUH,  pemaTh
«Pemenne MOJy4YeHHE  METaJlIOB U HX PKCIEPUMEHTAJbHBIC 33J]a4d TI0 TeMe
DKCIIEPUMEHTAIBHBIX COCIMHEHU I «MeTasuibiy.

3a71a4 110 TEME

\Pabomamb ¢ 1a00paTOpHBIM 00OPYAOBAaHHEM U




«MeTaiuibl

HarpeBaTeIbHBIMU TPUOOPAMU B COOTBETCTBHH C
[IpaBUIaMH TEXHUKH 0€30ITaCHOCTH.

\Habnrooams  CBOWCTBA  METAUIOB W HX
COCAMHEHUI U SIBIICHUH, MPOUCXOAAIIMX C HHUMH.
Onucvléams ~ XUMHUYECKUHA  OKCIEPUMEHT ¢
[TOMOIIBIO PYCCKOTro (POJHOr0) sI3bIKa M SI3bIKA
XUMHWH.

Dopmynuposams  BBIBOIBI 10 pe3yJbTaTam
[IPOBEICHHOTO YKCIIEPUMEHTA
Onpeodensms (ucxonss w3 y4eOHOM 3amaun)

HCO6XOI[I/IMOCTI) HCITIOJIb30BAaHUA Ha6JHOIICHI/I$[ N
OKCIICPUMCHTA

o4 Kopposust metaiuioB u  |[Koppo3ust xumudeckas u O0vscHAMb, YTO TAKOE KOPPO3USL. §35 ymop
CIIOCOOBI 3aIIUTHI OT DIIEKTPOXUMHUECKAs. 3aluTa \Paznuuams XAMUYECKYIO U DJICKTPOXUMHUYECKYIO
Hed METaJUIOB OT KOPPO3UH. KOPPO3HH.
/leMOHCTpAIINHU. Hnnrocmpuposams MOHATHUS «KKOPPO3HSI,
Komneknus «XuMudeckue (XUMHYECKasi KOPPO3HsD», «IIEKTPOXUMHUYECKas
VMCTOYHHUKH TOKa». Pe3ynbraTs KOPPO3HUsD» TPUMEPAMH.
TUTUTENIEHOTO SKCIIEPUMEHTA 1O Xapaxmepuzoeams criocOObI 3aIUTHI METAJIOB
M3Y4EHUIO KOPPO3HH CTATBHBIX 0T KOPPO3UHU
M37eUi B 3aBUCUMOCTH OT YCIIOBHH
MPOIIECCOB
55-  Mertauibl B pupoie. Mertasusl B ipupojie: B cBoOoHOM  |Knnaccuguyuposamso (bopmbl IpUPOJHBIX [§36 ymp
56 [Tonstue o BUJIE U B BUJIE COCMHEHUI. COETMHEHUI METaJIIOB.
METAJLTYPIUU [Tonsatue o Mmetasutyprum. YépHas u  |Xapaxmepuzosams 001IME CHOCOOBI MONTYYEHUS

[BETHAs] METAJLTYpPTHS.
[Tupomerautyprus,
THAPOMETAILTYPTHS,
PIEKTpOMETAILTYprus. JloMeHHbIN
mporecc. [lepepaboTka uyryHa B
CTalb.

DJIEKTPOJIN3 PACIIaBOB.
/lemoHcTpanun. BoccranoBienne
menu u3 okcuaa meau(ll)
BO/I0poIoM. BuneopparmeHnTs! u
cnaiapl «[Ipon3BOACTBO UyryHa U

METaJJIOB: 1po-, THJIPO- "
PIIEKTPOMETAIUTYPIUH.

[Konkpemuszuposams 3T CHOCOOBI MpUMEpaMH U
YPaBHEHUSMH  DPEAKLUMl €  COCTaBICHHEM
PIIEKTPOHHOTO OanaHca.

Onucvlieams JIOMEHHBIN nporuecc U

DJIICKTPOJIUTUYCCKOC IMOJTYYCHHNE MCTAJLIIOB.
\Paznuuamo I-IépHI:IG 1 OBCTHBIC MCTAJUJIbI, YYTI'YHBI
1 CTaJIn




ctanuy. BumeohparMeHThI U CITaidIbl
«M3nenust U3 4yryHa u cTaiam».
BuneodparMeHThI U claiiabl
«IIpon3BOICTBO ATTFOMUHUSI

o7

O0001IeHYE 3HAHUM IO
Teme «MeTaiuieDy

YPOK-yIpa)KxHEHUE ¢
MCIIOJIb30BAHNE CAMOCTOSITENIbHOM
PabOTHI MO BBHITTOJIHEHUIO
[IPOBEPOYHBIX TECTOB, 33JaHUI U
YIPaKHEHUM.

IIpo6ooums OLIEHKY COOCTBEHHBIX IOCTHKEHUM B
[YCBOEHUH TEMBI.

Koppexmuposamb CBOM 3HaHHS B COOTBETCTBUHC
MIAHUPYEMBIM PEe3yJIbTaTOM
[ lonyuamsb ~ XUMHUYECKYIO
[Pa3IMYHBIX HCTOYHHUKOB.
lIpeocmaenaimy ~ WHPOPMALMIO TIO  TEMe
«MeTauib» B BUAE TaOIHL], CXEM, OIOPHOIO
KOHCIIEKTa, B TOM YHCJE C MPUMEHEHUEM CPE/ICTB

uHbpoOpMaAIMKA U3

MKT.

3BII. CTp
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KontpoabHnas pador Ne 3 mo Teme «MeTaab»

XuMus 1 OKpy:Kawuas cpeaa (2 1)

59

XUMHUYecKas
OpraHu3alys MIAHEThI
SeMirst

Ctpoenue 3emuM: SOpO, MaHTHS,
3eMHasi Kopa, UX XUMHUYECKUI COCTaB.
Jlutochepa u €€  XUMHUECKHUI
COCTaB. MuHepansl. Pynsr.
Ocanounbie  mopoasl.  [lone3nsie
HCKOIIacMBbIE.
XUMHUECKUH COCTaB Truapochepsl.
XUMHUYECKUI cOCTaB aTMOC(HEPHI.

/lemoHncTpanun. BuneodparmMeHTsl u
cinaiigpl  «CtpoeHue 3emMianm U €€
XUMHUeCKUi cocTtaBy». Kostekmus
MUHEpPAJIOB U TOPHBIX  IOPO.
Konnexmus «Pyasl MeTamuioBy.

JIabopaTopHbIe ONBITHI.

1. 3ydenue rpaHura.

Hnmezpuposams cBelleHUs 10 PU3NUECKON
reorpa(uu B 3HaHUSI O XUMHUYECKON
OpraHU3aI1H [JIAaHETHI.

Xapaxmepuzosamo XUMUYECKUN
TEOJIOTUYECKUX 000JIOUYEK 3EMITH.

COCTaB

\Pasnuuams MAHEpAIIbl U TOPHBIE TIOPOJIbI, B TOM
qHCcIe U pybl

§37 ymp
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OxpaHa OKpyKaromiei
CPCAbI OT XUMHUYCCKOI'O

VcTOuHUKH XUMHYECKOTO
3arpsiI3HEHUS] OKPYJKAIOLIEN Cpenbl.

Xapaxmepuzoeams NCTOYHUKH XUMUYECKOTO
3arpsiI3HEHUS] OKPY’KAIOILEN CpEJIbl.

§38 ymp




3arpsA3HCHUS

['moGanbHbIE 9KOJIOTHYECKHE
poOIeMbI 4e0Be4ecTBa:
MapHUKOBBIA  3(PPeKT, KHUCIOTHBIE
O, 030HOBBIE JIBIPBI.
Mex1yHapOAHOE COTPYAHHUYECTBO B
o0JacT  OXpaHbl  OKpYy)Karolen
Cpenabl oT XUMHYECKOTO

BarpsA3HCHU. «3enéHas XUMHA.

lemoncTpanuu. BuneodparmeHTh
M cnanael «I mobambHbIE
PKOJIOTHUYECKHE IMPOOIJISMBI
YeJIOBCUCCTBAY

Onucvieams TII00aTbLHBIC YKOJIOTHYCCKHE
HpO6J’ICMBI YCJI0BCUCCTBA, CBA3aHHBIC C
XUMHUYCCKUM 3arpA3HCHUCM.

I Ipednacames MyTH MUHUMHU3ALIUHA BO3ACHCTBUS
XUMHYECKOT'0 3arps3HEHHS Ha OKPYKAIOIIYIO
cpeny.

[l Ipueooums IPUMEPBI MEXTyHApOIHOTO
COTPYIHUYECTBA B 00JaCTU OXPaHbl OKPYKaroIlen
Cpelbl OT XUMUUYECKOT03arpsI3HEHUS

O000menne 3HAHNI 110 XUMHH 3

a Kypc OCHOBHOM IKO0JIbI. IloAroTroBKka kK 0CHOBHOMY rocyAapcTBeHHOMY 3k3ameny (O

I'9) (7 4)

61

BemecTBa

CTpoeHne aroma B COOTBETCTBUHU C
[10JIO)KEHUEM XUMHUYECKOTO
nieMeHTa B Ilepuoanueckoit cucreme.
CTpoeHuE BEIIECTBA: XHMHYECKas
CBSI3b U KPUCTAJUIMYECKHE DPEIIETKU.
3aBUCHUMOCTh CBOICTB
00pa30BaHHBIX JJIEMEHTaMU
MPOCTHIX BELIECTB (MeTaos,
HEMETalJIOB, OJJAarOpOJIHBIX Ta30B) OT
MOJIOKEHUSI 3JIEMEHTOB B
[Iepuonnueckoii cucreme.

Tunonorus HEOPraHUYEeCKHUX
BELIECTB, JIEJICHHE HMX Ha KJacchl U
rpynumsl. [IpencraBurenn

lIpeocmasnamy ~ WHQOpPMAIMIO 1O  TEMe
«Ileppoguuecknii  3akoH u llepuogudeckas
cucrema JI. W. Menneneesa B cBeTe TEOpUU
CTPOEHHS aTOMa» B BHJI€ TaOJHII, CXEM,OIIOPHOTO
KOHCIIEKTa, B TOM YHCJIE CIIPUMEHEHUEM CPENICTB
HKT.

\Bvinonnsams TECTOBBIE 3aJaHUS 110 TEME.

I Ipedcmasnsaimes nHGOpMAIUIO 0 TeMe «Bus
XUMHYECKUX CBA3CH M THUIIBI KPUCTAJUITUYECKUX
pemETOK. B3anMOCBA3b CTPOEHUS U CBOWCTB
BEIIECTBY B BUJI€ TAOJHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCIE€ C MPUMEHEHUEM
cpencts UKT

§39 ymp

1,2,16
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XUMUYECKUE PEAKITHHI

[Ipu3HaKK ¥ yCTIOBUS MMPOTEKAHUS
XMMHYECKUX peakuui. Tumomorus
XMMHYECKUX PEaKIU MO
[pa3IMYHBIM OCHOBaHUsIM. Peakiiumn
HOHHOTr0 0OMeHa. OKHCINUTENLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

lIpeocmasnams  WHDOpPMALIUIO TIO  TeMe
«Knaccupukamus XUMHYECKHUX PEaKIuid  TI0
pa3nu4HbIM npu3HakaM. CKOpPOCTh XUMHUYECKUX
peaknuii» B BHUAC TaONHI, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM YHCJIEe C MPUMEHEHHEM CPE/ICTB
MKT.

\BbinoiHsams TECTOBBIC 3aJaHUS 10 TEME.

§40 ymp

6,8




Xapaxmepu3z06amsOKUCIUTETHHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIUU, OKUCIIUTEh U
BOCCTAaHOBUTEIb.

Omauuams 3TOT TUI PEAKLIHMN OT peaKuii
oOMeHa.

Banucvliéams ypaBHEHUS OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKLIUNA C TOMOIIbIO
PIEKTPOHHOTO OasaHca

63-  |OcHOBBI XMMHUYECKHE  CBOMCTBA  MPOCTHIX Xapaxmepuzoéams  obmme, ocobennble w §41 ynp [9-12,19
64 HEOPraHMYECKOM BCIIICCTB. MHIMBUyaIbHBIC CBOWCTBA KHCJIOT, OCHOBAHHIA,
XHMHH XapakTepHbIe XUMHYECKHE (CONIEH B CBETE TEOPHH DICKTPOIUTHYECKON
CBOMCTBa COJIe00Pa3yIONINX [TUCCOIHAIUH.
OKCHIOB, THIPOKCHIOB (OCHOBaHUM, |[ApeymeHmuposams BOZMOXHOCTb MPOTEKAHUS
KHCJIOT u aM(OTEPHBIX XUMHUYCCKUX PEAKIIUH B paCTBOPax
CHIPOKCHIIOB), COJEi DIIEKTPOJIUTAX UCXOJIS U3 YCIOBHIA.

Knaccuguyuposams HEOPraHUYECKUE BELIECTBA
[0 COCTaBY M CBOMCTBaM.

!/ Ipueooums IpUMeEpHI IIpeICTaBUTENEH
KOHKPETHBIX KJIACCOB U IPYIII HEOPraHUYECKHUX

BEIIECTB
65 [ToBTOpeHue u TectupoBaHue, pelieHue 3a1ad u BbinoiHsAmy TECTHI M YIPAKHEHUS, peluanms
0000111eHE 110 TEME. BBIMIOJTHEHHE YIIPAXKHEHUN IO TEME  3afjadu 110 TEME.
[ToaroroBka k IIpo6ooums OLIEHKY COOCTBEHHBIX JOCTHKEHUIB
KOHTPOJILHOM paboTe [YCBOEHUU TEMBI.

Koppexmuposamb CBOY 3HaHUS B COOTBETCTBUHC
[IAHUPYEMBIM PE3yIbTaTOM

66 KontpoabsHasi pa6ota Ned «AToroBasi mo Kypcy 0CHOBHO# HIKOJIBI»
67 \AHAITN3 KOHTPOJIbHOU paboThl. [loBe1eHIE UTOTOB TOIA.
68 pe3epB

MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIVTAHE

@denepanbHbIil TOCYIapCTBEHHBIH 00pa30BaTeNbHBIM CTaHAAPT MpEAyCMAaTpPUBAET M3yueHHE Kypca XMMHUHU B OCHOBHOW IIKOJIE KaK COCTaBHOM 4YacTH
npeaMeTHoi obnactu «EcTecTBEeHHOHAYUHBIE ITPEIMETHI.

Kypc xumuu B 8—9 kiaccax paccuurtan Ha 2 yaca B Hezento B o0beme 140 yueOHBIX "acoB. M3ydueHue 3TOro Kypca AaeT BO3MOXHOCTb BBIITYCKHUKY
OCHOBHOMH IIKOJIBI ycremHo caath OI'D mo XumMuM Kak mpeamera o BeIOopy.

[Tpennaraemslii Kypc, XOTs U HOCUT OOLIEKYJIbTYPHBIM XapakTep M HE CTaBUT 3a/1ady MPOoQpEecCHOHAIBHON MOJrOTOBKM OOYYaroOLIMXCs, TEM HE MEHee,
MO3BOJISICT UM OIPEIEIUTHCS ¢ BBIOOPOM MpoQuiisi 00yUeHHUs B CTapIIeii IIKoIe.



YYEBHO-METOAUYECKOE OBECIIEYEHUE

VMK «Xumus. 8 xinace»

labpuensu O. C. Xumus. 8 kmacc: yaeOHUK Jutsi o0meodpaszoBatenbubix opranusanuii / O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — M.:
[Ipocsemienue, 2019
Ia6puensu O. C. Xumus. Merogudeckoe mocodue s 8 kiacca yaeOHoe mocodue aiist obreoopazoBarenbabix opranm3anuii / O. C. I'abpuenss, U. B.
AkcénoBa, 1. I'. OctpoymoB. — M.: IIpocBemenue, 2019
I'a6puensu O. C. Xumus. COOpHUK 3a/1a4 U yripakHEHHH. 8 kitacc: yueOHoe mocobue aist odmeoopazoBatenbHbix opranuzanuit/ O. C. ['abpuensn, U. B.
Tpury6uak M.: [IpocBemenue, 2019
lab6puenssa O. C. Xumus. Terpamp s 1a00paTOPHBIX ONMBITOB W MPAKTHUYECKHUX padboT. 8 kiacc: ydeOHOe mocoOue st 00IeoOpa3oBaTeIbHBIX
opranuzanuii / C. I'abpuensn, 1. B. Akcénosa, 1. I'. Octpoymos. — M.: IIpocsemenue, 2019
Ia6puensu O. C. Xumus. Pabouas TeTpans. 8 kitacc: yaeOHoe mocodue st oomeodpa3oBarensubix opranu3amuii / O. C. I'adbpuensn, C. A. Cnankos, U.
I'. OctpoymoB. — M.: IIpocBemienue, 2019

YMK «Xumus. 9 kmace»
INabpuensu O. C. Xumus. 9 knacc : yueOHUK A oOrieodpazoBarenbHbix opranuzanuit / O. C. Nabpuensan, U. I'. Octpoymos, C. A. Cnaako. — M.:
[Tpocsemenne, 2019
I'abpuensn O. C. Xumus. Meroaudeckoe nocobue g 9 kiacca: yded. nmocobue s oduieodpaszoBarenbHbix opranuzanuii / O. C. I'abpuensn, U. B.
AxkcénoBa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019
I'abpuensn O. C. Xumusa. COOpHUK 3a/1a4 M yrnpakHeHu. 9 kiacc : yueOHoe nocobue juist oOreodpasoBarenbHbix opranuzanuit/ O. C. 'abpuensn, U.
B. Tpury6uak. M.: I[Ipocsemenue, 2019
I'abpuensn O. C. Xumus. Terpanp [uid 1a00paTOPHBIX ONBITOB M MPAKTHUECKUX paboT. 9 kiacc : yueOHoe mocoOue A o0iieoOpa3zoBaTenbHbBIX
opraam3anuii /O. C. I'abpuensH, U. B. Akcénora, . I'. OctpoymoB. — M.: [Ipocsemenue, 2019
I'abpuensn O. C. Xumus. Pabouas Tetpans. 9 kinace : yuebHoe nocobue i obiieodpazoBarenbHbix opranuzamuii / O. C. ['abpuensH,
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Hugpopmayuonnsie cpeocmea
NutepueT-pecypchbl
1. http://www.alhimik.ru IIpencraBiaeHsl pyOpHKH: COBETHI AOUTYPUEHTY, YUUTEII0 XUMHH, CIIPABOYHKK (OYCHB OOJIbINAs TOI00pKa TaOIUIl U
CIIPABOYHBIX MaTEPUAJIOB), Becelasi XUMHsI, HOBOCTH, OJIMMITHAIbI, KYHCTKaMepa (Macca HHTEPECHBIX UCTOPHYCCKUX CBEICHH).
2. http://www.hij.ru XKypHaain «XuMust 1 )KHU3Hb» MOHATHO ¥ 3aHUMATEJIbHO PACCKa3bIBaCT 000 BCEMUHTEPECHOM, YTO MPOMCXOIUT B HAYKE U B
MHpE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DnexTpoHHbIit xKypHaI «XUMUKA ¥ XUMUS», B KOTOPOMIIPECTABICHO MHOXKECTBO
OIBITOB 10 XUMHUH, 3aHUMATEIbHON HH()OPMALIHH, TO3BOJISIOIICH YBIICUb YYCHUKOB SKCIIEPUMEHTAIBHONYACTBIO [IPEIMETa.
4. http://c-books.narod.ru BceBozamoskHast auTeparypa 1o X MuMHH.
5. http://www.drofa-ventana.ru M3BectHoe U31aTENbCTBO yueOHOI TuTepaTypbl. HOBUHKYM HAyYHO-MIOMYJISIPHBIX U 3aHUMATEIIBHBIX KHUT 10
XHMHH.
6. http://1september.ru XXypHan 1uis yuuTeneii 1 He TOIBKO. BolbIioe KOIM4YecTBO paboT yYCHUKOB, BTOM YHCIIE M UCCIISIOBATEILCKOTO
Xapakrepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIN MIOPTAN CO CChUIKAMH Ha00pa30BaTEeIbHbIE CAUTHI 110 XHUMHUHU.
8. www.periodictable.ru CoopHuKk cTaTell 0 XUMUYECKUX DIIEMEHTAX, WILTFOCTPUPOBAHHBIAIKCIICPUMEHTOM
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