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IHosicHuTEIbHAA 3aIIMCKA

Pabouas mporpamma Kypca XMMHM JJii OCHOBHOW IIKOJIBI pa3paboTaHa B
cooTBeTcTBUM ¢ DeepaabHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAPTOM
obmiero oOpazoBanus. B Hell Takke y4YUTHIBAIOTCS OCHOBHBIE UCH U TOJOXKEHUS
[Iporpammsbl pa3BuTus U GOPMUPOBAHUS YHUBEPCAIBHBIX YUCOHBIX NEHCTBUN AJIs
OCHOBHOT0 00111eT0 00pa30BaHMUs.

B cootBercTBUM C 3TMMM AOKyMEHTaMH OOydarolluecss MOJDKHBI OBIAJETh
npuémMaMu, CBS3aHHBIMH C ONpEJEICHUEM TOHSITHI: OTpaHUYUBATH HX,
ONKCHIBaTh, XapaKTePU30BaTh M CpaBHUBATh. Tak KaKk XUMHS — Hayka
AKCIIEpUMEHTaJIbHAs, 00yJaroIrecs TOJKHBI OBJIaIeTh TAKUMU MTO3HABATEIHHBIMU
y4e€OHBIMU JIEUCTBUSIMH, KaK SKCHEPUMEHT, HAOJIO/IEHUE, U3MEPEHUE, ONUCAHUE,
MOJIEJIMPOBAHMUE, TUIIOTE3a, BBIBOJ. B mponecce n3yueHnus Kypca y o0ydaromuxcs
MPOJODKAIOT  (POPMHUPOBATHCS  YMEHHUS  CTaBUTh  BONPOCHL,  OOBACHSATH,
KJIacCU(PHUIIMPOBATH, CPABHUBATH, ONPEENATh UCTOUHUKH WH(OpMaIIUH, TIOTyJdaTh
U aHaJU3UPOBATh €€, TOTOBUTh MH(MOPMAIMOHHBINA MPOIYKT, IPE3EHTOBATh €ro U
BECTU AUCKyccHio. CieqoBaTeNbHO, ASSITEIBHOCTHBIN NOAX0J B U3YYEHUU XUMUU
CIOCOOCTBYIOT JOCTHMKEHHUIO JHMYHOCTHBIX, MPEIMETHBIX U MeETalpeIMEeTHBIX
00pa3oBaTEIbHBIX PE3YJIHTATOB.

B oCHOBY Kypca IOJIOKEHBI CIEIYOIUE HAEH:

e MaTepuagbHOE €IMHCTBO M B3aUMOCBSI3b OOBEKTOB U SIBJICHUN MPHUPO/IBI;

e Beaymas poib  TEOPETHUECKMX 3HAHUM  Juid  OOBSCHEHHS U
OPOrHO3UPOBAHUS XUMHYECKHUX SIBICHUN, OLIEHKH HX MPAKTUYECKOU
3HAYUMOCTH;

® B3aMMOCBSI3b KAauE€CTBEHHOM W KOJMYECTBEHHOM CTOPOH XHMHYECKHX
00BEKTOB MaTepUaILHOTO MUPA;

® pa3BUTHE XMMHUYECKOW HAyKH W MPOU3BOACTBO XMMHYECKHX BEUIECTB U
MaTepuasoB AJis YAOBICTBOPEHUS HACYLIHBIX MOTPEOHOCTEN yenoBeKa u
00IIIeCTBa, PEHICHHS TII00aJIHbHBIX TPOOJIEM COBPEMEHHOCTH;

® TCHCTHYCCKAs CBA3b MCK/IY BCIICCTBAMM.



OTU uJeum pealu3yrTcs B Kypce€ XUMHUHU OCHOBHOM IIKOJBI MYyTEM
JOCTUKEHUS CICAYIOIIUX LeJIeH:

* @opmuposeanue 'y yyallUXCs XUMHUYECKOM KApTUHBI MHUpa, Kak
OpPTraHUYECKOM YaCTH €ro UEJIOCTHON €CTECTBEHHO-HAYUYHOW KapTUHBI.

* Pazgumue no3HaBaTEIbHBIX UHTEPECOB, NHTEIJIEKTYAJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW y4aluxcsi B MPOIECCe M3YyYEeHUS UMU XUMHYECKOW HAayKH U €€
BKJaJa B COBPEMEHHBIM HAayYHO-TEXHUYECKUM Tmporpecc; (popMHUpOBaHUE
BOKHEUIIUX JIOTUYECKUX Olepaluid MbIIUICHUS (aHalu3, CUHTE3, 0000IleHue,
KOHKpETHU3allusi, CPaBHEHUE U JIp.) B MPOLIECCE MO3HAHUS CUCTEMbl BaKHEHIIMX
MOHATUM, 3aKOHOB W TEOPUW O COCTaBE, CTPOCHUM M CBOMCTBAX XUMHYECKHUX
BEILIECTB.

* Bocnumanue yoe:xx1EHHOCTH B TOM, YTO IPUMEHEHHUE MOTYYECHHBIX 3HAHUI
U YMEHUH MO XUMUU SIBISETCS OOBEKTUBHONW HEOOXOIMMOCTBIO JUIsl O€3011acHOI
paboThI C BEHIECTBAMU U MaTepuajaMu B ObITY U Ha TPOU3BOJICTBE.

s IlIpoekmuposéanue u peanuzayus BBHITYCKHUKAMH OCHOBHOM IIKOJbI
JUYHOM 00pa3oBaTeNbHON TpPaeKTOpPUU: BbIOOpP Tpoduis oOydeHHs B CTapIieu
IITKOJIE WK TPO(ECCUOHATFHOTO 00Pa30BaTEIHLHOTO YUPEKICHHUS.

*Osna0enue KiwuegviMu KOMRemeHyuamu: YieOHO-TI03HABATEIbHBIMH,

I/IH(i)OpMaI_[I/IOHHI)IMI/I, OCHHOCTHO-CMbICIIOBBIMHU, KOMMYHUKATHBHBIMHA.

MeTtonuveckue 0COOEHHOCTH Kypca

[Ipennaraempiii KypC OTIMYAETCA OT APYTUX KYPCOB XMMHM JUJII OCHOBHOWU
IIKOJIbI, BKJIFOUEHHBIX B CDG,Z[GpaHBHBIﬁ IICPCUCHDb y‘{C6HI/IKOB, HaJIMYHNEM BaXKHbBIX
MeTOIUYECKHUX 0COOCHHOCTEN.

1. Bo3mooxcnocmob oOonee PAHHEZO0 UYUECHUA XUMUU 6 OCHOGHOU WIKO./1€
nocpeocmeom 66e0eHuUs NPONedesmMULecKo20 Kypca 6 7-om Kiacce.

BBGI[GHI/IG 9TOTr0 MPOIICACBTUICCKOTO KypcCa ITO3BOJIUT:

¢ YMCHBIIUTbL HHTCHCHUBHOCTL IIPOXOKIACHUA yqe6H0r0 Marc€puajla Kypca

XUMHUU OCHOBHOM IIKOJIbI IO OTHOUIEHHUIO K y4€OHOMY BPEMEHU;
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® 100UTHCSI BO3MOXKHOCTH 0o0Jiee BHUMATEJIBHO M3y4aTh MaTepuall Kypca, Tak
KaK €CTb BpeMsl JUIsl OTpa00TKU U KOPPEKIIUU 3HAHUM ydal[uXcs;

e (opMHpOBaTh YCTOMYUBBIN O3HABATENbHBIN HHTEPEC K IPEAMETY;

e 3bdeKTUBHO pa3BUBATh HE TOJBKO MPEIMETHBIC, HO U METamnpeIMETHBIE
3HAHMUSI, YMEHHUS U HABBIKH, a TAK)KE TMYHOCTHBIC KAUECTBA YUaIlUXCS;

® UHTErPUPOBATh XUMHUIO B CHCTEMY €CTECTBEHHO-HAyUHBIX 3HAHUM IS
dbopMupoOBaHUS XUMHYECKOM KapTUHBI MHpa KaK COCTAaBHOM YacTu
€CTECTBEHHO-HAYYHON KapTUHBI.

2. Cooepoicanue u mMemoowvl uzyueHus npeoylazaemozo Kypca Xumuu O0jis
OCHOGHOII WIKOJIbL OMeEewaom cmpyKmypHo-0eameabHOCmHOMY nooxody. OHH
pa3paboTaHbl B COOTBETCTBUH C TEOPHUEH MOITAITHOTO (POPMUPOBAHUS YMCTBEHHBIX
JNIEUCTBUN, MPEIIIOKEHHON OTEYECTBEHHBIM IcuxosioroM II. . 'ansriepunbiM, B
KOTOPOU BBIJIEIIAETCSA HECKOJIBKO ATAIIOB.

Oman co30anusi OpUeHMUPOBOYHOU OCHOB8bI NpedCmosweli 0essmenlbHOCmuU
(OO0/]). Yuaumecs noiay4aroT HHQOPMALIUIO O LEIH MPeCTOAIIEH eI TEIbHOCTH U
e€ mpeaMere, Y3HAKT, KaK M B Kakol NOCIENOBATEIbHOCTH OHH JOJKHBI
BBITIOJIHATH OPUEHTALIMOHHBIE, UCIIOTHUTENBCKUE U KOHTPOJIbHBIE IEHCTBUA.

Bce aunakTudeckrue eMHUIBI YIEOHBIX KHUT I /-9 KJIaCCOB HAUMHAIOTCS C
MOCTAaHOBKM 0OOpa3oBaTeIbHON TpoOJieMbl, KOTOpas peliaercs B Ipolecce
M3yudeHus naparpada Ha OCHOBE UMEHHO JEATEIbHOCTHOIO MOJX0/1a.

B 9 kmacce npu uzydeHuu xuMuu 31aeMeHTOB B kauectBe OO/l BbicTymaeT
OOIIMI TUTaH XapaKTEPUCTUKHU METAJNIOB, HEMETAJLJIOB U MEPEXOJIHBIX JJIEMEHTOB.

Oman  Gopmuposarus  MamepuailbHou  OesmeibHocmu.  Ydaimecs
BBITIOJIHSIOT JICHCTBUS BO BHEITHEH (opme, CTaIKMUBasICh ¢ CAaMUMHU TpeaIMeTaMu
WM MOJAEJSIMU: BBIICISIIOT MOJOXHUTEIBHOE W OTPUIIATEIbHOE 3HA4YEHUE
KOHKPETHOTO XHMMHYECKOTO BEIIeCTBAa WJIM peaKkiuu B cdepe YeT0BEUEeCKOM
JEATETbHOCTH WM B OKPYXAIOIIEM MHUPE; ONPEHEISIIOT XapaKTEepPHbIE MPU3HAKU
COCTaBa WJIM CBOMCTB BAXKHEMIIMX KJIACCOB HEOPraHUYECKUX COCOUHEHMUII;

CaMOCTOATCIIbBHO XapPAaKTCPU3YIOT KOHKPCTHBIC XUMHYCCKUC JJICMCHTHI; IIPOBOIAT
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7a00paTOpHbIE W MPAKTUYECKHE pPalOThI; FOTOBAT COOOILIECHUSI U TMPE3EHTALNU;
OCYILIECTBIISIIOT MPOEKTHYIO 1EATEIbHOCTD MO BHIOPAHHOM TEeMaTHKe.

Oman euewnell peyu. JIeNCTBUA ydanuxcs BepOAM3YIOTCS B YCTHOM WIIH
MUCBMEHHOM pedr, OHM POroBapUBAIOTCS M YCBAUBAIOTCS B 00001IEHHON dopMme.
Tax, yuyaiuecs 03By4UBaIOT, KaKyt0 HHGOPMAITUIO HECET XUMHUYECKasi CUMBOJIMKA:
XUMHUYECKUE 3HAKU, XUMUYECKHE (HOPMYJIBI U YpaBHEHUS XUMHYECKOM pEaKIIHH,
cumBoJiMKa [leprnoanyueckon cucrembl xumuuecknx aneMeHToB .M. Menaeneena.

Oman enympeHnueu pevu. BepOanbHOe OCBOEHUE JEHUCTBHUS «IIpO CceOsi»,
pOroBapuBaHue oOmepaluii «mIpo ceds», O0e3 BHemHeW peun. [lelicTBue
peayuupyercsa, HampuMmep, Mocjae MPOBEAEHHOIO YYUTENEM HHCTPYKTa)xa Iepea
OPaKTUYECKON WM J1abopaTopHOW pabOTOM YYEHMK JIOJKEH MPOTrOBOPUTH €ro
«mpo ceds», OCO3HATh €ro, BHYTPEHHE COIJIACUTHCS C HHUM WM BBIICHUTH
HETOHATHBIE MOMEHTBI; TO K€ MPOUCXOAUT NP PeIeKCUU JTUYHBIX JOCTUKEHUM
Y BhIpa0OTKE IJIaHa MOBBILIEHUS UX YPOBHs. OcoOyI0 BaXXHOCTh 3TOT 3TAall UTPAET
IIPH BBITOJIHEHUHN YYEHUYECKOT 0 UCCIIE0BATENBCKOTO IPOEKTA.

Uumepuopuzayus oeticmsus. JIeiicTBUE CTAaHOBUTCS BHYTPEHHUM IIPOIIECCOM,
AKTOM MBbICITU, JEUCTBUEM B yMeE. YUEHUK MEpe]l BBINOJIHEHHEM XHUMHYECKOTO
AKCIIEPUMEHTA WJIM pelIeHus pacu€THOM 3aj1auu mo (opmyiaM U ypaBHEHUSIM
MBICJIEHHO TPEACTABISET MOCIEA0BATEIbHOCTh CBOMX JEHCTBUI IO peau3aluu
BBIPAOOTAaHHOTO MJIAHA.

3. Teopemuueckue nonoxcenus Kypca XuMuu OCHOGHOU WIKOJIbl
DACKpblealomcsa  HA  OCHOGE  WIUPOKO20  UCHOIb308AHUA  XUMUYECKO20
IKcnepumenma B 0OOydeHUM (J1a0OpAaTOPHBIX OMBITOB M IMPAKTUYECKUX PadoT)
oOy4Jaronmxcs, B TOM 4YHCII€ U MNPOBOAMMOrO B JIOMAIIHUX YCIIOBHUSX, @ TaKXKe
JEMOHCTPALIMOHHOI'0 SKCIIEPUMEHTA, TPOBOAUMOrO YUUTEIIEM.

4. Pazeumue uHGOPMAUUOHHO-KOMMYHUKAMUBCHOU KOMNEMEHNHOCMU
ooyuawwuxca: oOpailleHHe K  pa3IM4HbIM  HCTOYHMKAM  XHUMHUYECKOU

MH(pOopMaluu, MOATOTOBKAa HWH(MOPMAIMOHHOTO MNPOAYKTa M €ro Mpe3eHTalus,



yMEHUE BECTH JUCKYCCHIO, OTCTauBaTh CBOI TOUYKY 3PEHHS U KOPPEKTUPOBATH
MO3UIIMIO0 HA OCHOBE aHAJIN3a apPIYMEHTOB YYaCTHUKOB JINCKYCCHUHU.

5. Memanpeomemmunlii xapaxkmep coO0epIHCAHus yueOH020 Mamepuaa.
peanu3aius CBsI3ei ¢ npeaMeTaMHi HE TOJIbKO €CTECTBEHHO-HAYYHOIO IMKJa, HO U
C UCTOPUEH, JINTEPATYPOU, MUPOBOU XYI0KECTBEHHON KYJIbTYPOM.

6. Ilpakmuko-opuenmupoeanHas 3HAUUMOCMb O0moopa yueoHo20
cooepiricanusn;. CBsI3b  M3y4aeMoOro Marepuajia ¢ JKU3HbIO, (opMupoBaHUE
AKOJIOTUYECKOM TPAaMOTHOCTH TPU OOpalleHUH C XUMHUYECKHMMHU BEIIECTBAMH,
MaTepuajaMi M TIPOIeCCaMM, OTBEUAIONIUMU TPEOOBAHUSAM TMPaBUI TEXHUKH
0e3omacHOCTH TMpu paboTe B XHUMHYECKOM KaOuHeTe (maboparopuu)
IOBCETHEBHOM KU3HU.

7. Jlocmujxicenuss npeoMemHvlX, MEMANPEOMEMHLIX U JTUUHOCHHbBIX
pe3ynbmamoe NOCPEICTBOM CTPYKTYPUPOBAHUS 3aJJaHUM MO COOTBETCTBYIOLIUM
pyOpukam:

«IIpoBepbTe CBOM 3HAHUAY;
«IIpuMeHuTE CBOY 3HAHUSY;

«Mcronp3yiiTe AOMOTHUTENbHYI0 HHPOPMAIIHIO U BRIPA3UTE MHEHUEY.

Oﬁl[laﬂ XapaKTepuCTuKka Kypca XuMHHU OCHOBHOH IIKOJIBI
[Ipennaraemasi paboyasi mporpaMMa Mo XUMHHU PaCKpbIBaeT BKJIaJ y4eOHOIO
npeaMeTa B JIOCTHXKEHHUE 11eJIeil OCHOBHOTO OOIIEero oOpa3oBaHUsl M OMpeeseT
BAKHEUILINE COMICPKATENbHBIC TUHUU MIPEIMETA!
e «Bewecmso» — B3aNUMOCBSI3b COCTaBa, CTPOECHUS, CBOWCTB,
MOJYYEHUSI U TPUMEHEHHUS BEIIECTB U MATEPUAJIOB;
o «Xumuueckas peaxyus» — 3aKOHOMEPHOCTH IIPOTEKAHUSA U
yIpaBJIEHUs IPOILIECCAMU MOJIYUYEHUSI U TPEBPAILICHUS BEIIECTB;
o «Xumuueckuti A3blK» — OINEPUPOBAHUE CUCTEMOW BaKHEWIIIHNX
XUMHUYECKUX TOHSITUN, BIAJECHUE XUMHYECKONM HOMEHKIATYPOU M
CUMBOJIMKOW  (XMMMYECKUMHU  3HaKaMu,  (GopMylamMu U

YPaBHEHUSMM);



o «Xumus u orcusHvy — COOJIIOACHUE TIPAaBUJI XUMHUUYECKOM
0€30MacHOCTH MpU OOpPAIICHUU C BEIIECTBAMH, MaTepuajlaMHU U
XUMUYECKUMHU TIpollecCaMd B TIOBCEAHEBHOM J>KM3HM M Ha
MPOU3BOJICTBE.

Kypc opueHTupoBaH Ha OCBOEHHE OOYYarONIMMHUCS OCHOB HEOPTaHUYECKOMH
XUMHUU M KpPaTKOE€ 3HAKOMCTBO C HEKOTOPHIMHU TMOHSATUAMHU U OOBEKTaMU
OpPTaHUYECKON XUMUHU.

B conepxxarenbHol auHUN «Bewecmeoy pacKpbIBA€TCS YUEHHE O CTPOCHUU
aTOMa M BEIIECTBA, COCTABE U KJIACCU(DUKALIMN XUMUYECKUX BEIIECTB.

B copepxarenbHOM JUHUM «Xumuueckas peaxkyus» pPackpbIBaeTcs yUEHHUE O
XUMUYECKUX  Tpoleccax:  Kiaccuukanus  XMMUYECKMX  pEakuuil  u
3aKOHOMEPHOCTSIX HMX MPOTEKaHUs; KAaYECTBEHHAs W KOJMYECTBEHHAs] CTOPOHBI
XUMHUYECKUX TPOIECCOB (pacu€Tbl MO XUMUYECKUM (opMmyjiaM U YpPaBHEHUSAM
XHUMHYCCKUX PEaKIIHH).

B conepxatenbHOM JNHMHUM «Xumuueckuu A361k» (HOPMUPYIOTCI yMEHUS
y4Yaluxcsi Ha3blBaTh BEHIECTBA MO (OpPMyJiaM M COCTaBIISATH (POPMYJBI MO HX
HA3BaHUSM, 3alMCHIBATh YPAaBHEHUS PEAKIUN M XapaKTePU30BaTh WX, PACKPHIBAThH
uH(}OpMAINIO, KOTOPYIO HECET XUMUYECKasi CHMBOJIMKA, B TOM YHCIIC BHIpAYKEHHAS
u B Tabmmunoi Gopme (Ilepuoamueckast cucrema xumuyeckux snementoB [I. U.
MenpeneeBa, Tabimiia paCTBOPUMOCTH BEUIECTB B BOJE); HUCIOIB30BATh CUCTEMY
XUMUYECKUX TOHATHH I OMUCAaHUS XUMHUYECKUX OOBEKTOB (IJIEMEHTOB,
BEIIECTB, MATEPHUAJIOB U MPOIIECCOB).

B conepxxarenbHOil TUHUN «Xumus u J#CU3HBY PACKPBIBAIOTCS JIOTHYECKUE
CBSI3U MEXIY CBOMCTBAMU, MPUMEHEHUEM, TIOJIyYCHUEM BEIIECTB B JJaOOPATOPHBIX
YCIOBUSIX W Ha NPOU3BOJICTBE; GopMUpYETCS KyJabTypa 0€30MacHOro u
AKOJIOTUYECKHU TPAMOTHOTO O0paleHUsl ¢ XUMUYECKUMU O0BEKTaMHU.

B kypce 3HauuTenbHas poOJb OTBOAUTCS XUMHYECKOMY 3SKCIEPUMEHTY:

MPOBEACHUIO TPAKTUYECKUX pPabOT M JIAOOPATOPHBIX OMNBITOB, (UKCALHMH U
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aHallM3y UX PE3yJIbTaTOB, COOJIIOJECHUIO HOPM U MNpaBUil 0€30MacHO padoOThI B
XUMHUYECKOM KaOuHeTe (J1abopatopun).

Peanuzamust mporpamMmel  Kypca B Iporecce OOy4YeHHs]  MO3BOJHUT
00yJaroIuMCcs TIOHATh POJIb U 3HAUCHHE XUMHUH CPEIU APYTUX HAYK O MPHUPOJIE, T.
€. PacKpbBITh BKJIAaJ XUMUU B (POPMHpPOBAHHE IEIIOCTHOH €CTECTBEHHO-HAYYHOU

KapTUHBI MUpA.

MecTo npeamMera B y4eOHOM IJIaHE

®denepalibHbIN rOCyJIapCTBEHHBIN oOpa3oBaTeIbHbIN CTaHAapT
NpeayCMaTPUBAECT U3YYEHHE Kypca XMMHUHM B OCHOBHOM WIKOJE KAaK COCTaBHOM
YacTH NpeIMeTHOM o0nactu «EcTecTBEHHO-HAYyYHbIE TTPEIMETh».

Kypc paccuutan Ha oéazamenvnoe uzyuenue npeomema B o0béMme 140
yuyeOHBIX dYacoB mo 2 dYaca B Hegemo B 8—9 xkimaccax. Kpome »sTtoro,
MpeAyCMaTPUBACTCA U3YYCHUE XUMUU C 7 Kilacca B 00bEMe 35 ydeOHBIX 9acoB 10
1 yacy B Henento.

Oco0oe MecTo B y4eOHOM I1aHe U 0co0ast poiib B U3YUECHUU XUMUH B KypcCe
OTBOJUTCS] nponedesmuke xumuu ¢ [ Kuacce.

[Ipenmaraempiii  OPONEAEBTUYECKHM KypC HOCUT PEKOMEHIATEIbHBIN
XapakTep M SBIAETCS aBTOHOMHBIM IO OTHOILEHHUIO K 00s3aTElbHOMY KYpCy
OoCHOBHOU mIKOJbI. [loaTOMYy B HEM Hen30eXHBI HEKOTOPBIE MOBTOPHI Y4EOHOTO
COJIEp>KaHMsl, MOJAHHOTO B 0053aTeIbHOM Kypce yxe B apyroMm ¢opmate. OgHaKko
OHM HE HaApYyIIAlT CUCTEMHOCTH M MOCIEAOBATEIHOCTH Kypca. YUHTEIO
oCTaéTcsl JIMIIb NMPUHITH BO BHUMaHUE 3TOT (akT Npu pa3paboTke COOCTBEHHBIX
pabouux Iporpamm.

[Ipennaraemslii Kypc XOTS U HOCUT OOILEKYJIbTYPHBINA XapakTep U HE CTABUT
3a/1a4y NpOoQPeCcCUOHAIBLHON MOJATOTOBKU O0YUYarOIIMXCs, TEM HE MEHEE MO3BOJISET

UM ONPEJIEIUTHCS C BBIOOPOM NMpoduist 00ydeHHUs B CTAPLIEH IIKOJIE.



JINYHOCTHBIE, MeTaNpeIMEeTHbIE U NPeIMETHbIE Pe3yJIbTATHI

OCBOECHMS Kypca

[To 3aBepiIeHUIO Kypca XMMHH Ha Tare OCHOBHOTO 00IIero oopa3oBaHus
BBITTYCKHUKH OCHOBHOU TITKOJIBI JIOJDKHBI OBJIAJIETh CICAYIONTUMU PE3YJIbTaTaMMu:

l. Tuunocmmuwie pezynomameot:
1) ocosnanue CBOEH STHHYECKOW NPUHAMICKHOCTH, 3HAHHE HCTOPUU XUMHH H
BKJIAJ1a POCCUKMCKON XMMUYECKON HAYKH B MUPOBYIO XUMUIO;
2) ghopmuposanue OTBETCTBEHHOTO OTHOIICHHS K TTO3HAHUIO XHMHH; TOTOBHOCTH U
CIOCOOHOCTH OOYYaIOIIMXCS K CaMOpPa3BUTHUIO M CaMOOOPA30BAHMIO HA OCHOBE
U3YYEHHBIX (DaKTOB, 3aKOHOB W TEOPUH XHWMHH; OCO3HAHHOTO BbIOOpa W
MOCTPOCHUE MHANBUIYAIbHON 00pa30BaTeIbHOM TPAEKTOPUH;
3) @opmuposanue  1ETOCTHOM  €CTECTBEHHO-HAYYHOHM  KapTHHBI  MHPAa,
HEOTHEMJIEMOM YaCThIO KOTOPOU SIBISCTCS XUMHYECKask KApTHHA MHPA;
4) oe1adenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO PA3BUTHS HAYKH
U OOIIECTBEHHOU MPAKTUKH, B TOM YHCIIE 1 XUMUYCCKUM;
5) oceoenue conmambHBIX HOPM, TIPABWII MOBEICHUS, pOJicH U (HOPM COIUAIBLHOM
KU3HH B COIMyME, TMPUPOJC M YACTHOM >KM3HU HA OCHOBE DKOJOTUYECKOMN
KyJBTYPBI B 0€3011aCHOTO OOpAICHUS C BEIIECTBAMHU U MaTepUajaMH,
6) ¢opmuposanue KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOIICHHH CO
CBEPCTHHUKaMH U B3pPOCIBIMH B TMIpollecce 00pa30BaTeIbHOM, OOIIECTBEHHO
MOJIE3HON,  y4eOHO-MCCIIEeIOBATEbCKOM, TBOPYECKOM W JAPYrUX  BUJIOB
NESITENIbHOCTH, CBSI3aHHBIX C XUMHEH.

Il. Memanpeomemmnuwie pezyromamot:
1) onpedenenue neneit coOCTBEHHOro OOYUYCHHMS, IOCTAHOBKA U (POPMYIMPOBAHIUE
JIJIsT ceOs1 HOBBIX 3a]1a4;
2) naaHuposanue MyTEH IOCTHKEHHS KETaeMOro pe3yJbTrara OOyueHUsS XUMHU
KaK TEOPETHYECKOT0, TAK U AKCIIEPUMEHTAIBLHOTO XapaKTepa;
3) coommecenue CBOMX JEHCTBUUA C TUIAHUPYEMBIMH  PE3yJIbTaTaMH,

ocywecmejilieHue KOHTPOJIA cBoOEH ACATCIBHOCTH B IIPOHECCC TOCTHIKCHUA
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pe3yabTata, onpeoeneHue CiocoOOB NEUCTBUM MPU BHIOIHEHUN JT1a00OPATOPHBIX U
IPAKTUIECKUX pabOT B COOTBETCTBUU C MTPABUIIAMU TEXHUKU O€30MaCHOCTH;
4) onpedenernue NICTOYHUKOB XUMHUYECKON MH(POPMAIUH, ITOTydCHUE W aHAH3 ef,
co3ianue MH(GHOPMAIMOHHOTO TPOIYKTA U €ro Mpe3eHTaIus;
5) ucnonvzosanue OCHOBHBIX MHTCIUICKTYaJIbHBIX OIEpallfii: aHadM3a U CHHTE3a,
CpaBHEHUS U CHUCTEeMaTH3allMHM, OOOOIIEHHS W KOHKPETU3AIUU, BbliGIeHUE
IPUYUHHO-CIIEICTBEHHBIX CBSI3€M U nOCmpoeHue JOTMYECKOTO PACCYKICHHUS U
YMO3aKIt0ueHus1 (MHIYKTUBHOIO, JEAYKTUBHOIO M MO aHAJOTMHM) Ha MaTepuaie
€CTECTBEHHO-HAYYHOI'0 COJIEPKAHUS;
6) ymenue co3naBath, MPUMEHATh U TPEOOPA30BHIBATh 3HAKW M CHMBOJIBI, MOJICITH
U CXEMBI JIJIsl pelieHus y4eOHBIX U MO3HABATENIbHBIX 3a/a4;
7) ¢opmuposanue v pazeumue SKOIOTHUECKOTO MBIIIICHHUS, YMEHHE MPUMEHSThH
€ro B II03HABATEJIbHOW, KOMMYHUKATUBHOW, COLMAIBHOW IPAKTUKE W
npodeCCHOHaTBLHON OPUEHTAITUH.
8) eemepuposanue wuneil M OUpENENCHHE CPEACTB, HEOOXOMUMBIX [UIS HX
peanu3anuu.

l11. IIpeomemnsie pesyromameot:
1) ymenue 0003HAYATh XMMHYECKHE SJIEMEHTHI, HA3bIBaTh MX U XapaKTePU30BaTh
Ha ocHOBe nonoxxeHus B [lepuognueckont cucreme /. 1. Menaeneena;
2) ¢opmynuposanue W3YYCHHBIX TIOHSATHIA: BEIIECTBO, XMMHUYCECKHH DIIEMCHT,
aTOM, MOJIEKYJIa, NOH, KATUOH, aHUOH, MPOCTOE U CIOKHOE BEIIECTBO, XUMUYECKasI
peakuus, BUAbl XUMUYECKUX PEAKUIUN U T. II.;
3) ompedenenue MO GOpMyNIaM COCTaBa HEOPTAHMYECKUX W OPTraHUYECKUX
BEILIECTB, BAJCHTHOCTHM AaTOMOB XHMHWYECKUX OJJIEMEHTOB WJM CTENEHU HUX
OKHUCJICHUS,
4) nonumanue VHPOPMALUHN, KOTOPYIO HECYT XHMHUYECKHE 3HAKH, (QOPMYIbI U
YpaBHEHMUS;
5) ymenue knaccuguyupoéams mpocThie (METAIUIBI, HEMETAIUIBI, OJArOPOIHBIC

ra3bl) ¥ CIOXHbIe (OMHApHBIE COCTUHEHUS, B TOM YHCIE€ W OKCHJIBI, a TaKkKe
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THAPOKCUIBI — KHUCIIOTBI, OCHOBaHHUA, aM(OTEpHBIC THAPOKCHUIBI U COJIH)
BEIIECTBA,;

6) popmyruposanue Ileproauueckoro 3aKoOHa, 0OBsICHeHUe CTPYKTYPhl U
uHdopmaimu, kotopyro Hec€T [lepuonanueckas cucteMa XMMHYECKUX DJIEMEHTOB
. . Menneneesa, packpvimue 3HaueHus [lepuoguyueckoro 3aKoHa;

7) ymeHnue xapaxmepu3oeams CTPOCHUE BEIIECTBA — BHUJIBI XUMHUYECKUX CBSI3CH 1
THUIIBI KPUCTALTHYCCKUX PEIIETOK;

8) onucanue cTpoeHHs aTOMOB XUMHYECKHX 3JeMEHTOB Ne 1—20 m Ne26 wu
omoopasicenue UX C TOMOIIbIO CXEM;

9) cocmaenenue GHopMysl OKCHIOB XHMHYECKUX DJIEMEHTOB M COOTBETCTBYIOLIUX
UM THJIPOKCHIOB;

10) muanucamue CTPYKTYpHBIX (OPMYJ MOJICKYJSIPHBIX  COCAMHEHHH |
(GOpMYIBHBIX €IWHWI] HWOHHBIX COCIWHEHHWH TI0 BAJICHTHOCTH, CTENEHSIM
OKHCJICHHS WJIH 3apsiaM HOHOB;

11) ymenue ghopmyrupoéams OCHOBHBIC 3aKOHBI XUMHUU — TIOCTOSIHCTBA COCTaBa
BEIIECTB MOJIEKYJISIPHOTO CTPOCHHS, COXPaHEHUS MAacChl BEIECTB, 3aKOH
ABorajpo;

12) ymenue popmyruposéams OCHOBHBIEC IIOJOKEHHUS ATOMHO-MOJIEKYJISIPHOTO
YUEHUS U TEOPUH DIEKTPOTUTUIECKON TUCCOIUAIINH;

13) onpeodenenue NMpU3HAKOB, YCIOBUI MPOTCKAHUSA U MPEKPAIICHUS XHUMHYCCKUX
peakuuit;

14)  cocmaenrenue  MONCKYJSIPHBIX  YPaBHEHHMH  XMMHUYCCKHX  PEAKIHil,
MOATBEP)KIAIOMINX ~ OOIMHWE  XWMHYECKHE CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPTaHWYECKUX BEIIECTB M OTPAXKAIONIUX CBSI3H MEXKAY KJIacCaMU COCTUHEHU;
15) cocmasnenue ypaBHEHUH pPEaKIM C ydacTHEM ODIICKTPOJIUTOB TaKKe U B
HMOHHOU (opMe;

16) ompedenenue MO XUMHYECKUM YPABHCHHUSM MPUHAIICKHOCTH PEAKIUN K

ONpENEIEHHOMY TUITY WUJIM BULY;
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17) cocmasnenue ypaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN C
MOMOILIbIO METO/1a 3IEKTPOHHOIO OaslaHca;

18) nmpumenenue  TIOHATHA  «OKUCJICHHWE» W  «BOCCTAHOBJICHHE»  JUIS
XapaKTePUCTHKU XUMHUYECKUX CBOMCTB BEIIIECTB;

19) onpeodenenue ¢ TOMOIIBIO KAaYeCTBCHHBIX PpEAKIUH XIOpUA-, Cyabhar- H
KapOOHaT-aHHOHBI M KATHOH aMMOHHSI B PaCTBOPE;

20) obvscHenue BIAMSHUS Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XHUMHYECKHX
peakuuii;

21) ymenue xapaxmepuzoéams TOJIOKECHHUE METAJVIOB W HEMETA/UIOB B
[lepuoanueckoil cucTemMe JE€MEHTOB, CTPOSHUE WX aTOMOB M KPHCTAJUIOB, 00IIHe
(bU3HMYECKUEe M XUMHYECKHE CBOWCTBA;

22) 00vscHeHue MHOTOOOpa3vs MPOCTHIX BEIISCTB SBJICHUEM aJUIOTPOIHH C
YKa3aHUEM €€ IIPUYNH;

23) ycmawuosenenue Pa3TMUUN  TUAPO-, THUPO- U DIIEKTPOMETAJUIPTHH H
ULIIOCMpUpoéaHue WX TPUMEpPaMU MPOMBIIUICHHBIX CHOCOOOB  MOJTY4YEHHS
METAIIJIOB;

24) ymenue oasams oOmyro xapaktepuctuky siementoB |, I, VIIA rpymm, a
TaKXKe BOJOpOAA, KHCIOpoaa, a3ora, cepbl, (ocdopa, yriepoma, KpeMHHS U
00pa30BaHHBIX MMM TMPOCTHIX BEIIECTB M BAXKHEHIIMX COCAMHEHHI (CTpOCHHE,
HaXOXXJEHUE B TMPHUPOJAE, TNOIy4YeHHE, (U3MIECKHE W XHWMUYECKHUE CBOMWCTBA,
IpUMEHEHUE);

25) ymenue onucviéams KOPPO3UIO METAIUIOB U CIIOCOOBI 3aIMTHI OT HEE;

26) ymeHnue npouzeo0umv XUMUYECKHE PACYEThl C HWCIOIB30BAHUEM IOHSATHIA
«MaccoBasi JIONISl BEI[ECTBA B CMECH», «KOJMYECTBO BEIIECTBA», «MOJISIPHBIN
00BEM» 10 (hopMyJIaM U ypaBHEHUSIM PEaKLUid;

27) onucanue CBOWCTB W TPAKTUYCCKOTO 3HAYCHUS W3YyUYEHHBIX OPTaHMYECKUX
BEIIIECTB;

28) evinonnenue 00O3HAYCHHBIX B TPOTPaMME JKCIIEPUMEHTOB, PACNO3HABAHUE

HCOPIraHNYCCKHUX BCHICCTB I10 COOTBCTCTBYIOIIUM IIPU3HAKAM,
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29) cobniodenue TipaBW  Oe30macHOW pabOTBl B XUMHUYECKOM KaOWHETE

(maGopartopun).

Conepxanue Kypca

Cojep:kaHue nMponeaeBTHYECKOr0 Kypca

IIpeamer XuMHHM M METOABI €€ M3yYeHHUS

[Ipenmer xumun. 3HaYEHUE XMMUU B )KU3HM COBPEMEHHOI0O yeyioBeka. Tema
u BenecTBa. CBoiicTBa BemiecTB. [[puMeHeHre BEIECTB HA OCHOBE MX CBOWCTB.

du3nyecKue sBICHUSA U XMMHUYECKME peakuu. BemecTBa, y4acTByIOIHNE B
peaKUyH: MCXOJHbIE BEIIECTBA WU MPOMYKTHl peakuuu. [Ipu3Haku XUMUYECKHX
peaKkuuii: U3MEHEHHUE I1[BETA, BBINAJCHUE WM PACTBOPEHUE OCAIKa, BBIJIEICHUE
rasa, BbIJICJICHUE WU MOTJIOIIEHUE TEIJIOTHI U CBETA, MOSBIICHUE 3aI1axa.

HaGniogenne M sKcrepuMEHT B XuMHUHU. V3ydeHuwe mnjnaMeHu CBeYd U
cnupToBKU. ['Mnore3a u BeiBoA. OdopmiieHHne pe3ynbTaToB SKCIIEPUMEHTA.

JleMOHCTpaLHM.

e Komiekuus CTEKIIHHON XUMHYECKON TOCY/IBI.
e Komiekuus u3aenui u3 aTtOMUHUS U €r0 CIIJIaBOB.

[TonyuyeHne yriaekucioro ra3a v €ro B3auMOAEHCTBUE C U3BECTKOBOM BOJIOM.
B3aumopenictBue  pacTtBopa  NUIIEBOM  COABI € YKCYCHOM  KUCJIOTOM.
B3anmonenictBue pacTBOPOB MENHOIO KyIIOpOCa M HAIIATBIPHOIO CHUPTA.
[Tomxuranue mMepCTIHON HUTH.

JlaGopaTopHslii onibIT. 3yueHue cTpoeHuUs INIAMEHN CBEYN U CIIUPTOBKHU.
IIpakTnyeckas pa6ora. 3HAKOMCTBO C JlabopaTopHBIM 000pynoBanueM. [IpaBuia

TEXHUKHU 0€30MacHOCTH MpHU paboTe B KaOWHETE XUMHUH.
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CrpoeHue u arperaTHble COCTOSIHMS BelIeCTB
Atombl. Monekynbl. bpoyHoBckoe paBwkenue. uddysus. OcHoBHBIE
MIOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO yueHus. MoHbl. BemecTtBa MOJIEKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSL.
l'azer. JKunkoctn. TBEpasie BemecTtBa. B3anmHbIe mEpexonbl MEXIY
arperaTHbIMH COCTOSIHUSIMH BEIIIECTBA: BO3TOHKA (CyOJIMMAIIus) U JecyOaumanus,
KOHJICHCALIUSI U UCTIAPEHUE, KPUCTAIUIM3AIIMS U TUIABJICHUE.
JdeMoHcTpauuu.
o Jluddys3us nepMaHraHaTa Kajaus B BOJE.
o CoOupanue mpubopa s TIONy4yeHUs Ta3a U TMpoBEpKa €ro Ha
TePMETUYHOCTh. BO3roHKa «CyXOoro jbaa, noja uid HadTaanuHa.
e HabOmonenrue 3a OpOYHOBCKUM JBHIKEHHEM (JBHKEHUE YACTHUI[ TYIIH B
Boze). Auddy3uss KOMIOHEHTOB J1€30/10paHTa B BO3IyXe.
o Jluddys3us nepMaHraHaTa Kajaus B BOJE.

o AFpel"aTHI)IC COCTOAHHA BOIBI.

CMecu BelecTB, MX COCTAB

UucTteie BemecTBa W CMECH. ['OMOreHHbIE W TeTEPOTEHHBIE CMECH.
["a3000pa3nble, KUIKUE U TBEPBIE CMECH.

Boznyx — npuponHas rasoBas cMmecb. CoctaB Bo3ayxa. OObEMHas 10
KOMITOHEHTa Tra30BOM cMmecu. Pacdyé€rel ¢ MCIOJB30BaHUEM MOHSATHUS «O0BEMHAs
JI0JIs1 KOMITOHEHTA CMECH.

[TonsiTHe O KOHIIEHTpallUM pacTBOpa. MaccoBas J0JisI pacTBOPEHHOIO
BEIIIECTBA KaK OTHOIIIEHHWE MAacChl PACTBOPEHHOrO BEIIECTBA K MAacCe€ pacTBOpa.
Pacuéthl ¢ ncnonp30BaHNEM MOHATUS «MacCoOBasi J10Js1 PACTBOPEHHOTO BEIIECTBA.

[TonsiTHe 0 TexHUYECKOM 00pasiie, 00 OCHOBHOM KOMITOHEHTE U O IMPHUMECH.
MaccoBas noss npuMecu. Pacu€rsl ¢ UCIIOJIb30BAHUEM MOHATHSA «MAcCOBas IOJIA
MIPUMECEN».

JdemoHcTpauuu.
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e Paznuunbie 00pa3isl MpaMopa.

o Komnekuus MuHepaaoB U TOPHBIX TOPO.

e Komnekuus ObITOBBIX, KOHAUTEPCKUX U MEJULIUHCKUX CMECEH.

e BuneodparmeHT no oOHapyXeHHI0 00ObEMHON JOJIU KHUCIOPOJa B BO3IyXE.
BuneodbparmeHTsl 1 cinaiapl: MpaMOpHBIEC apTe(aKThI.

e BuneodparMeHTsl U caiipl: U31EAHUS U3 BEECTB 0COOON YHUCTOTHI.

o DOddext Tunmans 11 KOJIIOUIHBIX PACTBOPOB M ra30BbIX B3BECEH.

e (OOpa3upl MEIUIMHCKUX W TMHUIIEBBIX PACTBOPOB C yKa3aHUEM MacCOBOM
JI0JI KOMIIOHEHTA.

IIpakTHyeckast padora.

[IpurorosiieHue pacTBopa ¢ 3aJaHHOW MacCOBOM J10JI€d paCTBOPEHHOIO BELIECTBA.

du3uvecKue siBJIeHUs] B XUMHU
Paznenenue cMmeceli Ha OCHOBE pazMuvil (PU3UUECKUX CBOMCTB UX
KOMITIOHEeHTOB. OTcTauBanue u aekantauus. Llentpudyruposanue.
®dunpTpoBanre U (UIbTpaT. YCTaHOBKA Uil (PUIBTpOBaHUS U MpaBUiia
paboThl ¢ Hell. beiToBbIe GUIbTPHI A1 BoAbl. Ancopouus. [Ipotusoras.
HuctmimpoBanHas Bojga wu e€  moimydeHue. lleperonka Hedtw.
Pextudukammonasie KoJoHHBL. HedTenpomyKThI.
JdeMoHcTpauuu.
e PaszneneHue cMecu MOPOIIKOB XKEJIE3a U CEPHI.
e OrtcraMBaHue U JIEKAHTAILIUSI U3BECTKOBOI'O MOJIOKA UJIM B3BECU MeJjia B BOJIC.
e PaszneneHue BOJHON CMECH PACTUTENBHOIO Macia ¢ MOMOIIBIO JAEIUTEIbHON
BOPOHKH.
e [lentpudyrupoanue (BuaecopparMeHr).
e Komnekuus crnaiiioB: ObITOBbIE M MPOMBILUIEHHbIE MPUOOPHI, B KOTOPBIX
IpUMEHSETCS TICHTPpU(PyTrupoBaHue.
e VYcraHoBKa /i QUIbTpOBaHUA U €€ padoTa.

e Komnekiust ObITOBBIX (DUIIBTPOB.
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e AncopOuus KyKypy3HbIMU MMAJIOUKaMU TAPOB MAaXy4ynX BEIIECTB.
e Kosekuus MoBsI30K U pECIIUPATOPOB.
e VYcraHoBKa JJIi IEPErOHKM JKUAKOCTEW M €€ pabora (mosydeHue
JUCTUILTUPOBAHHOM BOJIBI).
e Buneodparment «PexktudukanionHas KojloHHa HedTenepepadaThIBaOLIEro
3aBOJIa U CXeMa €€ YCTPOMCTBAY.
o Komnekuus «HedTb 1 HEPTEPOAYKTHI».
JlaGopaTopHBbIH OIBIT.
®dnoTtanus cepbl U3 CMECH C PEUHBIM ITECKOM.
IIpakTHyeckue padoOThI.
e BripammBaHue KpUCTaIJIOB COJH.

e (OunCTKa NOBAPEHHOM COJIA

CocraB BemiecTB. XUMHYECKHE 3HAKH U (popmyJibl

[Tomoxxenue siemMeHTOB-HEMETAJUIOB B Ilepumommueckont cucreme JI. .
MenneneeBa. bnaroponnsie rasel. AyuioTponus kuciopona. CpaBHEHUE CBOWMCTB
MPOCTHIX BEILIECTB METAVIOB U HEMETAJUIOB.

[IpencraButenu HemetasioB. Dochop U €ro amwioTpOIHbIe MOAUGDUKAIIUHU.
CpaBHenue cBOKCTB Oenoro u kpacHoro ¢ocdopoB. ObmacT UX MPUMEHEHUS.
Cepa m oOnacty €€ NMpUMEHEHHWs. YTIEPOJ, €ro auIOTPOIHBIC MOIU(PUKAINN
(ayma3, rpaduT, QyuiepeHsl), ©X CBOMCTBA M MPUMEHEHHE. A30T, €r0 CBOWCTBA U
IPUMEHEHHUE.

JdeMoHcTpanuu.
e Koiekus MEeTaaioB U CIJIaBOB.
e Komneknus «HyryH u cTamby.
o Komtekus u3aenui u3 aJrOMUHUS U €ro CIIJIaBOB.
o Kosuieknug u3eIuu u3 oJoBa.
e Komiekuus HEMETaJUIOB — MPOCTHIX BEIIECTB.

L KOHHCKHI/I}I ((AKTI/IBI/IPOBaHHBIﬁ YToJib U o0Jy1acTu ero IMIPUMCHCHUS.
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e BuneodpparmeHTsl u cmaiael  «MeTamuibl M CIUIaBBI B MCTOPHUU
YEJI0OBEYECTBAY.

e BuneodpparMeHTsl U claipl «XyA0KECTBEHHbIC HW3JCIUS U3 4YyryHa M
CTaJIn.

e BuneodparMeHTsl U cialbl «30J0TO — MaTepuall IOBEIUPOB U MUPOBBIC
JEHBIU.

e Buneopparment «llasuue». Buneodpparment mmm cnaiin «Kucinopon —
BEILIECTBO TOPEHUS U JbIXaHUs». BuneodparMeHTsl U cliaiiibl « AJUIOTPONUS
yIIaepoaa.

e [lonyuenue G6enoro ¢pochopa u U3yuyeHHE €TO CBOMCTB.

e Mojenu KpUCTAJUIMUYECKUX PEIETOK ajiMasa u rpadura.

e [‘openue cepsl u ochopa.

JlaGopaTopHbIe ONBITHI.
e (3HaKOMJIEHHE C KOJUIEKIIMEN METAJIJIOB U CIIJIABOB.

e (3HaKOMJIEHHME C KOJUIEK[IUEU HEMETAJLIOB.

Ci10KkHBIE BellecTBa

BaneHTHOCT Kak CBOMCTBO aTOMOB OJHOTO XHWMHYECKOTO JJIEMEHTa
COEIIMHATBCS. CO CTPOrO ONPEAEIIEHHBIM YHCIOM ATOMOB JIPYTOr0 XHMHYECKOI'O
AJIeMEHTa. DJEMEHTBI C TOCTOSHHON U MEPEMEHHON BaJeHTHOCThIO. CTPYKTYpHBIE
Gopmynbl. BbeiBox Qopmynsl coequHeHMss 1o BajeHTHocTdu. OnpeneneHue
BAJICHTHOCTH XMMHYECKOrO0 3jieMeHTa 1o ¢opmyne BemectBa. CocraBiieHue
Ha3BaHUN COEAMHEHUH, COCTOSIIMUX M3 JBYX XHMHUYECKHX D3JIEMEHTOB, IIO
BAJICHTHOCTHU.

CocTtaBneHue Ha3BaHUW  OKCHJIOB. Oxkcuaipl  MOJIEKYJSIPHOIO U
HEMOJIEKYJSIDHOTO CTpoeHus. Pomb okcunoB B mpupone. KuciaoTtHele noKau.

[TapHUKOBBIN 3P EKT.



18

[IpencraButenu oxcuaoB. Bopga, yriekucneiit ras, okcup yriepoxaa(ll)
(yrapubiii raz), okcun cepbl(IV) (cepuuctsiii ra3), okcun kpemHuaA(IV), ux
CBOWCTBA U IPUMEHEHUE.

Kucnorsl, ux coctaB u kiaccupukamua. Kuciaotel opraHuyeckue u
Heopranudeckue. Muaukaropel. Tabmuna pactBopumoctu. ConsiHass M cepHas
KHCJIOThI, UX CBOMCTBA U MPUMEHEHUE.

OcHoBaHusl, WX cocTaB W Ha3BaHusa. [wuapokcorpymnma. OcHOBaHUS
pacTBopuMbIe (IIETOYN) U HEepacTBOpuMble. MI3MeHeHne OKpacKu MHIUKATOPOB B
mesIouHoM cpene. ['MApoKcuapl HATpus, KaJIds W KalblKs, MX CBOWCTBA M
IPUMEHEHHE.

Commn, ux coctaB W Ha3BaHMA. PacTBOpMMOCTH coiiei B BoAe. XJOPHUL
HaTpus U KapOOHAT KaJbIUsl, UX CBOWCTBA U IPUMEHEHHE.

Krnaccudukanus Heopraamdeckux BemecTs. [IpocTeie BelecTBa: METAIITBI U
HeMeTaluTbl. CII0’KHbBIE BEIIECTBA: OKCUIbI, OCHOBAHUS, KUCIIOTHI, COJIH.
JdeMmoHcTpanmu.

e Komneknus okcuaos.

e Komnekius Kucior.

e Komneknuys oCHOBaHUM.

o Kosuieknus cojen.

e [amenue u3zBectu. Bo3ronka «cyxoro jibaa.

e l3MeHeHre OKpacKu MHAMKATOPOB B IIEJIOYHON U KUCIOTHOM Cpeaax.

e [IpaBuo pa3zbaBiaeHUs] CEPHON KUCIOTHI.

e (OOyrnuBaHWe OPTraHUYECKHUX BEIIECTB M MATEPUAJIOB CEPHOM KHUCIOTOM.

Ta6JII/IHa PaCcTBOPHUMOCTH OCHOBaHI/Iﬁ, KHCJIOT U COJIEH B BOJC.

JlaGopaTopHbIe ONBITHI.
e [IpomyckaHue BBIABIXa€MOI'0 BO3AyXa Yepe3 U3BECTKOBYIO BOJY.
e lccrnegoBanue pacTBOPOB KUCIOT UHIUKATOPAMH.

L I/ICCJIC,Z[OB.’:IHI/IC PacTBOPOB HICHO‘IGﬁ HWHAWKATOpaMH.
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Conep:xkanue 00s13aTeJILHOT0 Kypca

8 kiacc

HavanbHble NOHATHSA U 3aKOHbI XUMHHU
Tema m BemecTBa. CBOMCTBa BEIICCTB. DTaIOHHBIE (DU3WUYECKHE CBOMCTBA
BellecTB. MaTtepuansl 1 MaTepuanoBeaeHue. Poinb XMMUM B )KU3HH COBPEMEHHOIO
oburecTBa. OTHOIIEHHE O0IIECTBA K XUMHUH: XeMOPUIHs U XeMohoous.

Meronb! n3zyuenus xumuu. HaOmronenue. DxcniepuMeHT MonenrpoBaHue.
Monenu maTepHalIbHbIE U 3HAKOBBIE UIIM CUMBOJIBHBIE.

['azer. JKuaxoctu. TEpable BemecTBa. B3anmHblE IEpEXOabl MEXKIY
arperaTHbIMHM COCTOSIHUSIMHM BEIIECTBA: BO3TOHKA (CyOquManus) u jaecyonumarius,
KOHJEHCAIUs U UCIIapeHue, KPUCTAIUIM3ALIMS U IJIaBJICHUE.

dusnyeckue sABICHUA. YHUCTbIE BemecrBa M CMecH. [OMOreHHble U
rereporeHHble cmecu. Cmecu razooOpasHble, kuakue u TBEpable. CrnocoOsbl
pazJieNieHusl CMecei: MeperoHka, Wik AUCTUUIALUS, OTCTauBaHue, GUiIbTPOBAHHE,
KpUCTAJUIM3alUsl WM BblMapuBaHue. Xpomartorpadus. Ilpumenenue >THX
Croco0OB B 1a0OpaTOPHOM MPaKTHKE, HA TIPOU3BOJICTBE U B OBITY.

XVMMHYECKHE DJIIEMEHTBl. ATOMBI M MOJIEKYJbl. IIpocTeie M CllOXKHBIE
BelIECTBA. AJUIOTPONUS Ha IpuMepe Kuciaopoga. OCHOBHBIE MOJI0KEHUSI ATOMHO-
MOJIEKYJIIpHOro ydeHus. VloHbl. BemiecrBa MOJEKYJISPHOrO U HEMOJIEKYJIIPHOTO
CTPOCHHUSI.

3Haku (CUMBOJIBI) XUMUYECKUX 3JIeMEHTOB. MHpopManus, KOTopyro HecyT
3HAKU XMMHYECKUX 3JIEMEHTOB. DTHUMOJIOTMs Ha3BAHUM HEKOTOPBIX XMMHUYECKHX
anemeHTOB. [lepronuueckas Tabnuia xumuyeckux emeHToB J[. 1. Menneneena:
KOPOTKONEPUOAHBIA W JUIMHHONEPUOAHBIA BapuaHTbl. [lepuonbl W rpymnmsl.
I'maBHas n nmobGouyHast noarpynisl Wik A- u b-rpynnsl. OTHOCUTENbHAS aTOMHAs
Mmacca.

Xumuueckue @opMynbl. HMuaekcel u ko3 duimeHTsl. OTHOCHUTEIbHAS
MOJIEKyJIsIpHass Macca. MaccoBast J10J1sl XMMHYECKOrO 3JIEMEHTAa B COEIUHEHUHU.

Nudopmanusi, KOTOpyro HECYT XUMUYECKHUE (POPMYIIBI.
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Banentnoctb. CtpykTypHble (Qopmysbl. XHUMUYECKHE DJIEMEHTHI C
MOCTOSIHHOM W TEepEeMEHHOW BalleHTHOCTHIO. BbIBOI (hopmMynbel coenmuHEHHS IO
BaseHTHOCTU. OmpeneneHne BaJCHTHOCTH XUMHUYECKOTO dJIeMeHTa 1o (dopmyrie
BellecTBa. CocTaBieHUE HA3BaHUM COCTMHEHUN, COCTOSIIUX U3 JBYX XUMHYECKUX
AJIEMEHTOB, 110 BAJIEHTHOCTU. 3aKOH IOCTOSIHCTBA COCTaBAa BEIIECTB.

Xumuueckue peakuuu. PeareHTel W npoaykTel peakuuu. [IpusHaku
XUMHYECKUX peakiuil. YCIOBHUS HMX TNPOTEKaHUs U TpekpaiieHus. Peakuuu
TOpEHHUs. DK30TEPMUYECKHE U IHIOTEPMUYECKNE PEAKIIUH.

3aKOH COXpaHEHHUsI MacChl BEUIECTB. XUMHUUYECKUE ypaBHEHU. CocTaBiIeHUE
XUMUYECKUX ypaBHeHU. IHPpopmMalus, KOTOPYIO HECET XMMUYECKOE YpaBHEHUE.

Knaccudukanus XUMUYECKUX pPEaKIUi MO COCTAaBYy M YHUCIY PEareéHTOB U
NPOAYKTOB. THIBI XMMUYECKUX peakuui. Peaknum coequHEeHUs, pa3ioKeHUs,
3ameleHus 1 oomeHa. KatanuzaTopbl U KaTaaus.

JdeMoHcTpauuu.
e Komeknus matepuaioB U U3JI€TUNA U3 HUX.
e Mogenu, ucnonb3yemMble Ha ypokax pu3nku, Onosioruu u reorpaui.
e (OOBEMHBIE U IIAPOCTEPIKHEBBIE MOJIETH HEKOTOPHIX XUMUUYECKUX BEUIECTB.
e Mojenu KpUCTAUNTMYECKUX PEIIETOK.
e (CoOupanue mpubopa nisi TOJIy4YEHUsT Ta3a M TMPOBEpPKa €ro Ha
TEPMETUYHOCT.
e Bo3roHka cyxoro JibJia, nojia uiv HadTaanHa.
e ArperaTHbl€ COCTOSIHUS BOJIBI.
e PazneneHne JAByX  HECMEIIMBAKOIIMXCS  KUAKOCTEM € IOMOIIBIO

JNENUTENbHON BOPOHKHU.

e JlucTmmiarop u ero pabora.
e VYcraHoBka /i GUIbTpOBaHUA U e€ paboTa.
e VYcraHoBKa i BbIapuBaHus U e€ paboTa.

e Komnekuus ObITOBBIX TPUOOPOB [l GUIBTPOBAHUS BO3IyXa.
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e PazneneHue Kpacsiiero BemiecTBa ¢iomacTepa € IMOMOIIBI0 OyMa)XHOM
xpoMartorpaduu.
e Mogenu aqIOTPONHbIX MOIU(HUKAIIUMN YTIIIEpOia U CEPHI.
e [lonyuenue o30Ha.
e Tloprpers U. 5. Bepuemnyca u JI. . Menneneesa.
e KoporkonepuogHsli W JUIMHHOIIEPUOJHBIN BapuaHThl llepuoanueckoit
cuctemsbl /1. . Menneneera
e KoOHCTpyHpOBaHNE MAPOCTEPIKHEBBIX MOJEIEN MOJIEKYII.
e Amnmnapar Kunmna.
e PazjoxeHue OUxpomaTa aMMOHHS.
e [‘opeHue cepbl U MarHUEBOMU JICHTHI.
e [loptperst M. B. Jlomonocosa u A. JI. JlaBya3sbe.
e  OnbIThl, WJUTIOCTPUPYIOLIME 3aKOH COXPAHEHUSI MAaCChl BEIIECTB.
e [openue ochopa, pacTBopeHrE TPOTyKTa TOPEHUS B BOJIC U MCCIIEIOBAHUE
MOJIy4YEHHOTO PACTBOPA JIJAKMYCOM.
e B3auMmopelicTBue CONMSHOW KUCIOTHI C IMHKOM.
e [lonyuyenue ruapokcuaa meau(Il) u ero pasiaoxkeHue Npu HarpeBaHUU.
JlaGopaTopHble ONBITHI.
1. O3HaKOMJIEHHE C KOJUIEKIMEH JabopaTOPHOU MOCY/IbI.
2. TlpoBepka mpubdopa AJist MOTyYeHUsI Ta30B HA TEPMETUYHOCTb.
3. O3HaKOMJIEHHE C MUHEpaJaMu, 00pa3yIOIUMH TPAHUT.
4. TlpurotoBiieHME TETEPOT€HHOW CMECH IOPOIIKOB CEpPbl M Kejle3a U HX
paszeieHue.
5. B3aumogeicTBie pacTBOPOB XJIOPUIOB U HOJUIOB Kallusl C pAaCTBOPOM HHUTpAaTa
cepedpa.
6. Ilonyuenue runpokcuaa meau(ll) u ero B3aumojielicTBUE C CEPHOM KUCIOTOM.
7. B3auMoieliCTBHE PacTBOPA COABI C KUCIIOTOU.
8. IIpoBepka 3aKOHa COXpaHEHHMsI MAacChl BEIIECTB HA MPUMEPE B3aUMOJCHUCTBHUS

MIEJIOYN U KUCJIOTEL.
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9. IIpoBepka 3aKOHA COXpPAHEHHUsI MACChl BEHIECTB HA MPUMEPE B3aUMOJCUCTBUS
ménoun u conu xenesa (III).

10. PaznoxkeHue mnepokcuaa BOAOPOAA C MOMONIbI0 oOkcuaa Mmapranma (IV).
11.3amenienue xene3oM MeIu B METHOM KyIOpOCe.

IIpakTuyeckue padoThl.

1. 3uHakomcTBO ¢ JabopaTopHbIM oOopymoBanueMm. llpaBuia TEXHUKH
0e3omacHoCTHU Mpu padbote B kabuHere xumuu. Hekoropbie BUibI palboT.

2. Anamu3 1o4Bbl (aHajor padoThl «OYKMCTKA MTOBAPEHHOM COJINY).

Ba:xuHeiimue npeacTaBuTe/Id Heoprannyeckux BemecTs. KosimuecTrBeHHbIe
OTHOILIEHUS B XUMMHU

CocraB Bo3ayxa. [lonstre 06 00beMHOI 107€ (¢) KOMIIOHEHTA MPUPOTHOM
ra3oBoi cMecH — Bo3ayxa. Pacuer o0beMa KOMIIOHEHTa ra30BOM CMECH IO €ro
00BEMHOI1 1071€ 1 HA00OPOT.

Kucnopon. O3on. [lonyaenne kucnopona. Codupanue u pacro3HaBaHue
KUCI0poAa. XMMHUUYECKHE CBOMCTBA KHCIOPO/IA: B3aUMOJACHCTBUE C METAJNIAMMU,
HEMETaJJIAMH U CIIOKHBIMU BelectBaMu. [Ipumenenue kucinopoaa. Kpyrosopor
KHUCIIOPOJia B TIPUPO/IE.

Oxcunpl. OOpa3zoBaHU€ HA3BaHUIM OKCHJIOB 10 UX Gopmynam. CocTaBiieHne
dbopmyJ1 OKCHIOB 1O UX Ha3BaHUAM. [IpeacTaBuTeN OKCHIOB: BOAA U YTICKUCIIBIN
ras, Heraui¢Hasi U3BeCTh.

Bonopon B npuponie. @uznyueckue 1 XUMHUYECKUE CBOMCTBA BOJOPO/IA, €T0
MOJTyYEHUE U IPUMEHEHUE.

Kucnotsl, ux coctaB u ux kinaccudukamnus. Uunukatopsl. Tabnuia
pactBopumoctu. CoJisiHast U cepHas KUCIOThI, UX CBOMCTBA U MPUMEHEHUE.

Conu, ux coctaB ¥ Ha3BaHus. PacTBOpUMOCTH coJield B BOJIE.

[IpencraBuTenu comneil: XJI0pua HaTpus, kKapOoHAT HATPHUsA, pocdaT KaIbLUA.
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[TocTostnnas ABoraapo. KonnuectBo Bemecrsa. Monb. MonspHas macca.
KpaTHbie enrHUIB H3MEPEHHS KOTMYECTBA BEIIECTBA — MUJUIMMOJIb U KHJIOMOJIb,
MUJUTUMOJISIPHASL ¥ KUJIOMOJISIPHAS MAacChl BEIIECTBA.

Pacdersl ¢ UCIIONB30BAHUEM MOHATHI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS
Macca, «loCTOssHHasi ABOraJipo.

3akoH ABoragpo. MossipHbIil 00BEM Ta3000pa3HbIX BEIIECTB.
OTHOCHUTENBHAS TUIOTHOCTH OJHOTO ra3a Mo APYroMy.

KpatHble eTMHUIBI U3MEPEHNUS] — MUJUIMMOJISIPHBIN U KHJIOMOJIAPHBIN
00BEMBI Ta3000pa3HbIX BEIIECTB.

Pacdersl ¢ UCMOIB30BaHUEM MOHSITHI «KOJIMYECTBO BEIIECTBAY, «MOJISIpHAs
Maccay, «MOJIIPHbIH 00BEM T'a30B», «IIOCTOSTHHAsE ABOTaApO».

Pacuersl ¢ UCIIOIB30BAaHUEM MOHATHI «KOJIMYECTBO BEIIECTBA», «MOJISIpHAs
Maccay, «MOJISIPHBIM 00BEM ra30By, «UUCIO ABOTAZIPOY.

I'mnpocdepa. KpyroBopot Bojsl B mpupoe. PU3NUECKHE U XM MHUYECKHE
CBOWCTBA BOJBI: B3aUMOJICICTBUE C OKCUIAAMH.

OcHoBanus, UX coctaB. PactBopuMocTh OCHOBaHUM B Boje. MI3MeHeHne
OKPACKH UHJUKATOPOB B LIEIOUHOM cpene. [IpencrtaBurenu menouei:
TUAPOKCUIBI HATPUS, KAl U KaJIbLUs.

PacTBoputens u pactBop€HHOE BeliecTBO. PacTtBopsl. PacTBopenue.
I'mppatel. MaccoBast 10J1s1 paCTBOPEHHOIO BelecTBa. Pacuersl, cBsA3aHHbIE C
VCITOJIb30BAHUEM TTOHATHS «MACCOBAs J10Js1 pACTBOPEHHOTO BEILIECTBA.

JdeMoHcTpauuu.

e OmpeneneHue coiepKaHus KUCIOPOAA B BO3IYXE.
e [lomyyeHue Kucnopoaa pa3joKEHHWEM MEpMaHraHaTa Kalaus U MEepOKCUIA

BOZOpOAA.

e (CoOupaHue METO/IOM BBHITECHEHHUS BO3/1yXa U BOJIBI.
e Pacno3HaBaHUE KHCIOPOJA.
e [‘opeHue Maruus, xelnesa, yris, cepbl U Gpocdopa B KUCIOPOJIE.

e Komieknust OKCHUI0B
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e [lonyuyenue, cobupaHue U pacrio3HaBaHHUE BOJIOPO/IA.
e [‘opeHue BOIOpOJA.
e BzaumogerictBue Bogopoaa ¢ okcugom meau (I1).
e Koiekuus MUHEpaJbHbIX KUCIIOT.
e [lpaBuio pa3zbaBiaeHHs CEPOIl KUCIOTHI.
e Komeknus comnei.
e Tabnuia pacTBOPUMOCTH OCHOBAHUM, KHCIIOT U COJIEH B BOJIE.
e HexoTopsie MeTaibl, HEMETaIbl U COCIMHEHUSI KOJIMYECTBOM BELIECTBA B
1 Mob.
e Mojenb MOJSIPHOTO 00beMa Ta3000pa3HbBIX BEIECTB.
e Koseknust ocCHOBaHUM
JlaGopaTopHblie ONBITHI.
12. ITomyTHEHHE N3BECTKOBOM BOJbI IPU IIPOIYCKAHUH YTIIEKUCIIOTO Ta3a.
13. IlonyueHnue BOJ0pO/1a B3aUMOJICUCTBUEM IIUHKA U COJITHOM KUCIIOTHI.
14. Pacno3HaBaHu€ KUCIOT UHIUKATOPAMU.
15. U3MeHeHne OKpacku MHAUKATOPOB B IIEJIOUHON Cpele.
16. O3nakomiieHHE C MOpenapartaMd JIOMAIllHEH WM WIKOJbHOW amnTeYkKu —
pacTBOpaMM MEPOKCUJA BOJIOPOJA, CIMPTOBOM HACTOMKM HMOJIa M HAIIATBIPHOTO
crigprTa.
IIpakTHyeckue padoOTHI.
3. Ilonyuenue, cobupaHue U pacro3HaBaHUE KUCIOPO/Ia.
4. Tlony4yeHue, coOupaHue U pacro3HaBaHKUE BOJIOPO/IA.

5. [IpuroToBjeHUe pacTBOPOB COJIEH C X 3aJIaHHONM MacCOBOM JOJICH.

OcHOBHbBI€ KJIACChl HEOPraHUYECKUX COeTUHEHUH
O6o0mmenue cBeleHUH 00 OKCHAaxX, WX KiacCH(UKaIuy, Ha3BaHUAX U

cBoiicTBax. CriocoObI MOTyYEHUST OKCHIIOB



25

OcHoBanusl, Ux Kiaccudukaius, Ha3BaHUs U CBOMCTBa. B3anmopeiicTBue ¢
KHCJIOTaMU, KHUCJIOTHBIMH OKCHJAMH M COJSIMH. Pa3jiokeHne HepacTBOPUMBIX
ocHoBaHMi. CrtOCOOBI MOTYYEHUSI OCHOBAHUM.

Kucnorel, ux knaccupukamnus v Ha3BaHus. OOIMe XUMHUUYECKHUE CBOMCTBA
KUCJIOT. B3auMojelcTBUE KHCIOT C€ METAUIAMH. OJEKTPOXUMHUUYECKUM Ppsif
HANPSDKCHUM  METAUIOB. B3aMMOJIENMCTBUE KHUCIOT C OKCHJAaMH METaJIJIOB.
B3auMopelictBue KUCIOT C OCHOBAaHHUSIMHU — PpEaKlUs HEUTpan3aluu.
B3aumonetictBue kuciaor ¢ coisaMu.  [lomydeHue  OECKUCIOPOIHBIX U
KUCJIOPOACOAEPKAIIUX KUCIIOT.

Comu, wux Kiaccupukanuss ¥ CBoOWcTBa. B3aumMmopeiicTBue coned ¢
MeTaJuilaMu, 0COOEHHOCTHU ATUX peakiuil. BzanmoelicTBue coseid ¢ CoIsIMU.

['eHeTnueckue psapl MeTaUla U HEMETauia. ['eHeTuuecKas CBA3b MEXKIY
KJIACCAMH HEOPTAHWYECKUX BEIIECTB.

JlaGopaTopHbIe ONBITHI.
17. BzanMojielicTBHE OKCHIA KaJbIUs C BOJIOM.
18. IloMmyTHEHHE U3BECTKOBOM BOJIBI.
19. Peakuus HeWTpaIM3aIium.
20. Ionyuenne runpokcuna meau (I1) u ero B3aumosielicTBue ¢ KUCIOTOM.
21. Paznoxenue runpokcua meau (1I) mpu HarpeBanuu.
22. B3auMopaencTBue KUCIOT C METaZIaMH.
23. BzauMoaelncTBrE KHUCIOT C COJISIMU.
24. O3HaKOMJIEHHE C KOJUIEKIIUEN COJIEH.
25. Bzaumopeiicteue cyibdara meau (1) c xxenezom.
26. B3zanMoaelicTBrE COJIEN C COIAMMU.
27. I'enernueckas CBsi3b HA IPUMEPE COCAUHEHUN MEN.
IIpakTHyeckue padoThI
6. Pemenne skciepuMeHTABLHBIX 3a7a4.
Iepuoanueckuii 3axoH u [lepuoanyeckas cucreMa XMMHYECKHX 3JIEMEHTOB

.. MenpaesieeBa U CTPOCHHE aTOMA
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EcrecTBeHHBIE CceMeCTBA XUMHYECKHX JJIEMEHTOB: IIEIOYHBIE U
MIEJIOYHO3EMEJIbHBIC METaJlIbl, TallOTeHbl, WHEPTHBIC (OJAaropo/HbIE) Ta3bl.
AmdorepHOCcTh. AMOTEpHBIE OKCHIBI U THAPOKCU IBI. KoMILIEeKCHBIE COMH.

OtkpseiTue . . MenaeneeBbiM [lepuoauueckoro 3akoHa M CO3/IaHUE UM
[Ieproanueckor CUCTEMBbI XUMUYECKUX JIEMEHTOB.

ATombl Kak ¢opma CYIIECTBOBAHUS XUMHUYECKHX 3JeMEHTOB. OCHOBHBIC
CBEJICHUA O CTPOCHUU aTOMOB. [lokazaTenbCTBa CI0KHOCTA CTPOCHUSI aTOMOB.
OnswiTel Pesepdopaa. [lnanerapHas Mozienb CTPOSHUS aTOMA.

CocTaB aTOMHBIX SiA€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHAs
Macca. B3anMOCBSI3b NOHATHI «IIPOTOH», «HEUTPOH», «OTHOCHUTEJbHASI aTOMHAS
Macca.

Mukpomup. OnekTpoHbl. CTpoeHHE BJIEKTPOHHBIX YPOBHEH aTOMOB
xuMudecknx 3JeMeHTOB NoeNe 1-20. IlonsitTue 0 3aBEpIICEHHOM 3JIEKTPOHHOM
YPOBHE.

N3otonbl. @Pu3nmueckuid CMBICH CUMBOJIMKK [lepuoamyeckoin cucTEMBI.
CoBpemenHnas (opmymupoBka Ilepuoamdeckoro 3akoHa. F3MeHeHUs CBOKMCTB
AJIEMEHTOB B TepuUoAax M Tpynmax, Kak (YHKIUS CTPOSHUS AIIEKTPOHHBIX
000JI0YEK aTOMOB.

XapaKTepuCTUKa JJIEMEHTa-MeTaula M JJIEMEHTa-HeMeTaula 10 X
nonoxkeHuro B Ilepuoguueckoin cucreMe xumuueckux aneMmeHtos . .
MenneneeBa.

JdeMoHcTpaumu.
e Paznuynbie PopMbI TaOIUI] TEPUOANYECKON CUCTEMBI.
e MopemupoBanue tnioctpoenuss  Ilepmogmueckont  cucremsr . U

Menneneena.

e Mogenu aTOMOB XUMHYECKHUX JIEMEHTOB.
e Mojenu aToMOB AJIEMEHTOB 1—3-T0 IEpHOJI0B
JlaGopaTopHbI€e ONBITHI.

28. [lonydenrie aMmpoTEepHOro TUIPOKCUIA U UCCIIEOBAHUE E€T0 CBOMCTB.
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Xumuyeckas cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

HonHas xumuueckas cBs3b. MoHBI, 0Opa3oBaHHbIE aTOMaMU METAJUIOB U
HemeTaioB. Cxembl 00pa3oBaHUsI MOHHOM CBSI3M NIl OMHAPHBIX COEIMHEHU.
HNonnble kpucTauimyeckue pemeéTkd U (U3NYECKHe CBOWMCTBA BEIIECTB C ITUM
TUNOM petméTok. [TousTre o GopMyIbHON €TUHUIIEC BEIIECTBA.

KoBanenTHas xumuueckasi CBsI3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBI.
[Tonsitue o BanentHocTH. KoBaneHTHast HenousipHas cBs3b. CxeMbl 00pa3oBaHUs
KOBAJICHTHOW CBSI3U Uil OWMHApHBIX COeAMHEHUN. MOJeKyspHble M aTOMHBIE
KPUCTAIUIMYECKHUE PEIIETKHU, U CBOMCTBA BEILIECTB C 3TUM THIIOM PELIETOK.

DIEKTPOOTPUIIATENBHOCTb. Psn snexkrpooTpunarensHocTd. KoBaneHTHas
noJisipHass XuMmu4ueckass cBs3b. Jumonb. Cxembl 00pa3oBaHUs KOBAJIEHTHOM
MOJIAPHOM CBSI3M ISl OMHAPHBIX COENMHEHWI. MONEKyIspHble M aTOMHBIE
KPUCTAJUIMYECKHUE PEIIETKH, U CBOWCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.

Merammueckass XMMUYECKass CBSA3b W METAJUIMYECKas KpUCTAIIIMYecKas
pemérka. CBOMCTBA BEIMIECTB C 3TUM THUIIOM PEMIETOK. Enunas npupona
XUMHYECKHUX CBS3EH.

Crenenb okuciieHusi. CpaBHEHHE CTENEHU OKHUCIEHHS U BaJCHTHOCTH.
[IpaBuia pacuéra cTeneneit OKucieHus mo GopMysiaM XUMHUYECKUX COCTUHEHUM.

OKHCIIUTENBHO-BOCCTAHOBUTENIbHbIE peakuuu. OnpeneneHue CcreneHen
OKHUCJIEHHS JIJIsl 3JIEMEHTOB, OOpa3ymoIIMX BEIIECTBA Pa3HbIX KiaccoB. Peaknuu
MOHHOTO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTETh U
BOCCTAHOBHUTENIb, OKHCJIEHHME M BOCCTaHOBJICHHE. (COCTaBIICHHE YpaBHEHUU
OKHUCJIUTENbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI METOJIOM JIEKTPOHHOTO OaslaHca.

JdeMmoHcTpauuu.

Buneodpparmentsl u cnaitabl «MloHHAsS XUMUYECKas CBSI3bY.

Konneknusa BemecTB ¢ HOHHON XUMHYECKOUN CBS3BIO.

L MO,IICJII/I HOHHBIX KPUCTAJTININYICCKUX pGHIéTOK.

BuneodparmenTs! u crnaitipl «KoBaeHTHAsS XMMUYECKAs CBI3bY.
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e Komekius BEecTB MOJEKYISIPHOIO 1 @aTOMHOT'O CTPOCHUS.
e Monenu MOJEKYJISIPHBIX M @TOMHBIX KPUCTAJUIMYECKUX PELIETOK.
e BuneodparmenTs! u cnaiipl «Metannudyeckas XUMUYECKask CBSI3bY.
o Komneknusa «MeTanjbl U CIIJIaBbI».
e BzaumojeicTBUE IIUHKA C CEPOil, COISTHON KUCIOTOM, xnopuaom meau (I1).
e ['opeHue mMaruus.
e BzaumopelcTBHE XJIOPHON U CEPOBOIOPOIHON BOJIBI.
JlaGopaTopHbIe ONBITHI.

29. U3zroroBieHue MO, WILTIOCTPUPYIONICH CBOWCTBA METAJUTMUECKOM CBS3H

9 kJ1acc
IloBTOpeHUe U 00001IeHUE CBeIeHUI 0 Kypcy 8-ro Kiacca
bunapnbie coenunenus. OKcUibl coneoOpas3yrolme U Hecoieoopasyroue.
I'uapokcuasl: ocHoBaHusA, ampoTepHbie, KUCAOThl. CpenHue, KUCIble, OCHOBHbIC
COJIN.

O6obOmienre cBeneHU O XUMUYecKuX peaknusax. Krnaccudukamms
XUMUYECKUX PpEaKUUM 1O pa3IMYHbIM OCHOBAHUSIM: COCTaBY M YHCIY
pearupyromux U 00pa3yroNInxcs BEMIECTB, TEIIOBOMY 3¢ (deKTy, HampaBICHUIO,
U3MEHEHHMIO CTENeHEeHl OKHUCIEHUS JJEMEHTOB, OOpa3yIOIIUX pearupyrolime
BEIIECTBA, (ha3e, UCIOIb30BAHHIO KaTaINu3aTopa.

[ToHATHE O CKOPOCTHM XHMHUYECKOM peakuuu. DaxTopbl, BIUAKOLIAE HAa
CKOpOCTh ~XMMHMUYECKMX pEaKIUi: TMpUpOAA pPEarupyrolux BEHIeCTB, UX
KOHIEHTpalus,  TeMmIepaTrypa,  IUIOMaAb  CONPUKOCHOBEHHUS,  HaJIU4YUE
katanusaropa. Katamus.

JdeMmoHcTpauuu.
o O3HaKOMIIEHHE C KOJUJIEKIIUSIMU METAJJIOB Y HEMETAJJIOB.
o O3HaKOMJICHUE C KOJUIEKIIUSIMUA OKCUIOB, KHCIIOT U COJICH.
® 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH pEaKIMu OT MPUPOJbl pPEearupyrommx

BCIIICCTB.
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e 3aBUCUMOCTb CKOPOCTU XHMHYECKOM peakluu OT KOHIIEHTpAIUu
pearupyroumx BeuecTs.
e 3aBUCHUMOCTh  CKOPOCTH  XMUMHUYECKOW  peakuuu  OT  IUIOWAJu
COINPUKOCHOBEHUS PEArPYIONIUX BEIIECTB («KHUIISIIUI CIIOI).
e 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW pEaKUMH OT  TeMIEepaTypbl
pearupyroumx BeuecTB.
JlaGopaTopHbIe ONBITHI.
1. B3aumopaeiicTBrEe aMMuaKka 1 XJIOpPOBOJIOPOA.
2. Peakuusi HEUTpaIM3aluu.
3. Ha6moaenue TensoBoro 3¢ dexra peakiiuu HeUTpain3alum.
4. B3aumojeicTBre cepHoi KUcaoThl ¢ okcuaoM meau (11).
5. Paznoxenune nepokcuaa BOAOPOIa ¢ MMOMOIIBIO0 KaTada3bl kKapToderns
6. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEaKIuu OT IPUPOJIbI pearupyromumx
BEIIECTB HA TPUMEPE B3aUMOCHCTBHUS PACTBOPOB THOCYIb(aTa HATPUS U
xyopua 0apusi, THOCyIb(aTa HATPUSI U COISTHOU KUCIIOTHI.
7. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMU OT IPUPOJIbI METAJUIOB MPU UX
B3aMMOJEHUCTBUU C COJISTHOM KHCIIOTOM.
8. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUU OT NPUPOAbI KUCIOT MPH
B3aUMOJCHUCTBUHU UX C JKEIJIE30M.
9. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOU PEAKIIUH OT TEMIIEPATYPHI.
10.3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKLIUH OT KOHLIEHTPALWH.
11. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIUH OT IUIOIIAJAN COIIPUKOCHOBEHUS
pearupyroumx BemecTs.

12. 3aBUCUMOCTH CKOPOCTH XMMHUUYECKON PEAKIIMU OT KaTaau3aTopa.

XuMHYECKHE peaKlud B PACTBOPAaX 3JIEKTPOJIUTOB
[TonsiTie 00  BIEKTPOJMTUYECKOM  IUCCOLMMALMU. ODJEKTPOJIUTHI U

HEAJIEKTPOIUTBL. MeXaHu3M  JUCCOLMAIMM  BJEKTPOJUTOB C  pPa3IU4YHBIM
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xapakTtepoM CBs3U. CTeneHb 3JIEKTPOIUTHYECKOM aucconuanuu. CuiabHbIE H
cia0ble DJIEKTPOJIUTHI.

OCHOBHbBIE  TOJOKEHUSI TEOPUU  DBIEKTPOJIUTHUYECKOM  JUCCOIUALIUU.
Knaccudukanus HOHOB M X CcBoMCTBAa. KHCIOTBI, OCHOBaHUS W COJU Kak
ANEKTPOIUTHL. X KiIaccuukaius u Juccoruanus.

OO0mue XUMHYECKHEe CBOMCTBA KUCTOT: M3BMEHEHHE OKPACKHW WHIUKATOPOB,
B3aMMOJICHCTBUE C METAJIaMH, OKCUJAMHU U THUAPOKCHUIAMU METAJIJIOB U COJISIMHU.
MornekyJisipable ¥ HOHHbIE (TIOJHBIE M COKpAIEHHBIC) YpaBHEHUS pPEaKIUM.
XUMHYECKHUN CMBICII COKPAIIEHHBIX YPABHEHHUH. Y CJIOBUS MPOTEKAHUS PEAKIUU
MEXKy DJIEKTPOJIUTAMHU 10 KOHIA. PsiJ1 aKTHBHOCTH METAJLIOB.

OO0mue XUMHYECKHE CBOMCTBA IIEJIOYECH: B3aMMOACHCTBHEC C KHCJIOTAMHU,
OKCHUJIAMH HEMETAJUIOB, cosiMu. OO0IIMe XMMUYECKHE CBOMCTBA HEPACTBOPHUMBIX
OCHOBAaHHWM: B3aUMOJEHCTBHE C KUCIOTAMU, PA3JIOKEHUE IIPU HAarPEBAHMH.

OOmue XMMHYECKHME CBOWCTBA CpPEIHUX COJEH: B3aMMOJECHCTBUE C
KUCJIOTaMH, LIEJI0YaMH, COJSIMA Y MeTajulaMU. B3anMonecTBrUE KUCIIBIX COJIEN CO
IETI0YaAMMU.

['unponus, kak 0OMEHHOE B3aMMOJICHCTBUE COJIeH ¢ Bomoi. ['uaponu3 comm
CHJIBHOT'O OCHOBAaHUS M Ca0O0il KUCIOTHI. ['Maponu3 comu ciaboro OCHOBaHUS U
cuiibHOM KucioTsl. [Ikama pH.

CBoiicTBa KHUCJIOT, OCHOBAHWM, OKCHUIOB M COJIEH B  CBET€ TEOPUU
AJIEKTPOJUTUYECKOM  UCCOIMAIMU U OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuui.

JdeMoHcTpauuu.
e licnbpITaHKE BEUIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJHOCTh
e 3aBHCHUMOCTD 3JIEKTPOIPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIEHTPALINH.
e J[BMI)KEHHE OKPAIIEHHBIX HOHOB B JIEKTPUYECKOM I10JIE
e Ompenenenne xapakTepa Cpeabl B pacTBOpax COJIEH.
JlaGopaTopHbI€e ONBITHI.

13. ducconumanus ciadbiX AJIEKTPOIUTOB HA MMPUMEPE YKCYCHOM KUCIIOTHI.
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14. I3MeHeHne OKpACKH MHAUKATOPOB B KUCIIOTHOM Cpee.
15.Peakius HeWTpanu3auy pacTBopa MIEIOUYH pa3IMuHbIMUA KUCIOTAMH.
16. ITonyuenune runpokcuna meau(Il) u ero B3anmoielicTBUE C pa3IMyHbIMU
KHCIIOTAMH.
17. B3aumojelicTBue CUIbHBIX KUCTOT ¢ okcuaoMm meau(Il).
18-20. B3aumoelicTBre KUCIIOT C METaJIJIaMHU.
21. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.
22. Ilomy4deHue CTyJHA KPEMHUEBOU KUCIIOTHI.
23. KauecTBeHHas peakiys Ha XJIOPUI- WU CyJib(aT-uOHbI
24. 3MeHeHne OKpacKu MHIUKATOPOB B IIEJIOYHOU CPEIE.
25. B3zaumopeincTBue menoyueil ¢ yriieKMuClibIM Ta30M.
26. KauecTBeHHas peakiys Ha KaTHOH aMMOHMSI.
27. Homyuenue runpokcuna meau(Il) u ero paznoxenue.
28. B3aumoaeiicTBre KapOOHATOB C KUCIOTaAMHU.
29. Ilonmyuenue ruapokcua xemneza(Ill).
30. BaumonetictBue xkene3a ¢ pactBopom cynbdata meau(Il)
IIpakTuyeckue padoThl
1. CBolicTBa KHUCIIOT, OCHOBAHUM, OKCUJIOB H COJIENl B CBETE TEOPUU
ANEKTPOJUTHUECKON JUCCOIUALINU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuui
HeMmeTasibl M MX coeIMHEHU S

CrpoeHue aTtoMOB HEMETAVIOB M HUX MonoxeHue B Ilepuoanueckoi
cucreme. Pan snexkrpoorpunarensHocTi. Kpucrammmueckue pemeTku HeMETauloB
— TMPOCTBIX BeIIECTB. AJutoTponus U e€ npuurHbl. DU3NYECKUE CBOWMCTBA
HeMeTaioB. OOIMe XUMHUYECKHME CBOMCTBA HEMETAJUIOB: OKHCIUTEIbHBIE H
BOCCTAHOBUTEJIbHBIE.

["anorensl, cTpoeHHE UX ATOMOB M MOJIEKYJd. PU3NMYECKHE U XUMUUYECKUE

CBOWCTBA TaJIOTEHOB. 3aKOHOMEPHOCTHM W3MEHEHHUS CBOWCTB TaJlOTEHOB B
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3aBUCUMOCTH OT uX nonoxeHuss B llepuonmueckon cucreme. Haxoxnenue
TaJIOTEHOB B IIPUPOJIE U UX MOJyYEHUE. 3HAYEHHUE U IPUMEHEHUE TAJIOTEHOB .

["aoreHoBOOPOABI W COOTBETCTBYIOIIME WM KHCJIOTHI: IJIABUKOBAs,
coJisiHasi, OpomMoBOJOpoAHAsi, uojoBojgopoaHas. [amorenuanl. KadecTBeHHbIE
peakuMu Ha TraJoreHua-uoHbl. IIprMEeHeHHe COEIWHEHUN TalloT€HOB M UX
Ononoru4ecKas polib.

Oo6mas xapakrepuctuka snemeHToB VI A — rpynmnel. Cepa B nipupoje u eé
nojiydyeHue. AJIOTPONHbIE MOAUQPUKAIMU CEPhl U HX CBOMCTBA. XHUMHUYECKHE
CBOMCTBA CEPbI U €€ MPUMEHECHUE.

CepoBofopoA: CTpOEHHUE MOJEKYJbl, (PU3MYECKHe UM  XUMHUUYECKHUE,
nosyuyeHue u 3HadeHue. CepoBogoponaHas kuciota. Cynbpuabl U UX 3HAYEHUE.
JlroMmuHOG OPBHI.

Oxcua cepri(IV), cepuucras kucnora, cyiabputhel. KauecTBeHHas peakuus
Ha CyJIb(PUT-UOH.

Oxcun  cepoi(VI), cepnas kucinora, cyiabdarel. Kpucrammoruaparsi.
KauectBennas peakuus Ha Cyab(paT-HOH.

CepHast KUCIIOTa — CHJIBbHBIN 31ekTposauT. CBOMCTBa pa30aBIECHHON CepHOI
KHCJIOThI, KAK TUIIMYHOW KUCJIOTHI: B3aUMOJIEUCTBUE C METAJUIAMHU, OCHOBHBIMU U
aM(}OTEepHBIMA OKCHUJAMH, OCHOBAHHMSIMU U aM(OTEPHBIMU THAPOKCHUIAMH,
cossimu. KauectBeHHast peakuus Ha cynb(aT-HOH.

OO1ast xapakTepucTuKa 3J1eMeHTOB VA rpymnmnbl. A30T, CTPOCHHE aToMa U
MoJIeKyJIbl. DU3NYECKHE U XUMHUYECKHE CBOWCTBA M MPUMEHEHUE a30Ta. A30T B
MPUPOIE U €ro OMOIOrHYecKasi pob.

AMMMAK, CTPOEHUE MOJIEKYJIBI U (PU3NYECKUE CBOMCTBA. AMMHa4Has BOJaA,
HalIATBIPHBIM COUPT, THUApAT aMMHaka. J(OHOPHO-aKLENTOPHBIM MEXaHU3M
oOpa3oBaHMs KaTHOHA aMMOHUA. BoccTaHOBUTENBHBIE CBOMCTBAa ammuaka. Comnu
aMMOHHUS U UX NpuMeHeHne. KauecTBeHHas peakiysl Ha KaTHOH AMMOHHSL.

Oxkcuabl a30Ta: HECONEOOPA3yIONIUEe M KUCIOTHBIE. A30THUCTasi KUCIOTa U

HUTPUTHI. A30THas KUCJIO0Ta, €€ MOJy4YeHue U cBoiicTBa. HuTpartsl.
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®ocdop, crpoenune aroma u amnorponus. Dochunbl. Dochun. Oxcup
dochopa(V) u oprodhochopuas kuciaora. Docharei. DochopHbie yaoOpeHHS.
NacekTunmasl.

OO61mast xapakTepucTrKa 351eMeHToB [V A- rpymmbl: 0COOEHHOCTH CTPOCHHUS
aTOMOB, TIPOCTBIX BEUIECTB W COCAMHEHUHA B 3aBUCUMOCTH OT TMOJOXKEHHS
aneMeHToB B [lepuoanueckoil cucreme. Yriepona. AIOTpONHbIE MOAUDUKAIUY:
anma3s, rpadut. AMop(dHBINA yriepoa U ero copra: caxka, aKTUBUPOBAHHBIN yTOJIb.
Ancopb6uus. Xumudeckue cBoicTBa yriepoja. KokcoxuMuueckoe mpou3BOACTBO
u ero npoaykuus. KapOumsl.

Oxcupn yrnepoaa(ll): crpoeHue Mosekynbl, MOJy4eHHUE U €ro CBOMCTBA.
Oxcun yraepoma(IV): cTpoeHue Moyiekysbl, MOJIY4YEHHWE U €r0 CBOMCTBA.
VYronpHas kucimota. Comu yrojlbHOM KHCIOTHI: KapOOHATHl W THUAPOKAPOOHATHI.
TexHuueckas ¥ nuuIeBas conaa.

Heopranuyeckue u opraHu4eckue BEIIECTBA. Y TJIEBOJOPOAbI. XUMUYECKOE
CTPOCHHUE OPraHUYECKUX BEUIECTB, KaK MOPSAIOK COCAUHEHUS] aTOMOB B MOJIEKYJIE
10 BAJICHTHOCTH.

MertaH, 3TaH, KaK NpeAeibHbIE YIJIE€BOJOPOJbl. DTUIEH U alleTHJICH, KaK
HenpeneabHble (HEHACHIIIEHHBIE) YIIEBOAOPOAbl. ['OpeHHe yrieBoJI0pOoB.
KauecTBeHHbIE peaKIIMU HA HENIPEEIbHbIE COETMHEHUS.

OTWIOBBIA CHOUPT, €ro IMOoJIydeHUue, MNpuMeHeHHe | (U3HOJIOTUUECKOE
nercreue. TpexaToMHbI cnupT rauuepuH. KadecTBeHHass peakuus Ha
MHOTOaTOMHbBIE€ CIUPTHI. Y KCYCHas — IPEACTaBUTEINb Kilacca KapOOHOBBIX KUCIIOT.

Kpemunii, crpoeHne ero aroma © cBoucTtBa. KpeMHuii B mpupose.
Cuwmnnuast v cunad. Oxeun kpemausi(IV). KpemuueBast kucnora v €€ comu.

[IpouzBoncTBO  crekna W HemeHTa.  [Ipoaykuus — CHJIMKaTHOM
MPOMBINIICHHOCTH:  ONTHYECKOE  BOJIOKHO, Kepamwuka, dapdop, dasHc.

OnTrYecKoe BOJOKHO.
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Hemeramnel B npupone. @pakunoHHas NEPETOHKA XKUIKOIO BO31yXa, Kak
croco0 MOMy4eHUs KUCIopoaa, a3oTa, aproHa. [lomyuenume docdopa, KpemHus,
XJIOpa, HoAa. JNEKTPOJIU3 PACTBOPOB.

[lonmyyeHue cepHOW KHCIOTHI: ChIPbE, XMMH3M, TEXHOJIOTMYECKAs CXEMa,
METOJ] KHISIIETO CJIOs, MPUHIUIBI TEIJIO0O0OMEHA, MPOTHUBOTOKA M IUPKYIISIIUH.
OneymM. IIpon3BOACTBO aMMHaKa: ChIPbE, XUMU3M, TEXHOJIIOTHUECKAS] CXEMA.

JdeMoHcTpanuu

e Komeknus HeMeTamios.
e Monenmu  KpUCTAUIMYECKUX  PEHIETOK  HEMETAJUIOB:  aTOMHBIE U

MOJIEKYJISIPHBIE.

e (O30HATOP ¥ NPUHLMIIBI €TO PAOOTHI.
e [opeHne HeMeTaIIOB — MPOCTBIX BEILIECTB: cephl, (ocdopa, APEeBECHOrO

YTJISL.

e (OOpa3upl rajJoreHoB — MPOCTHIX BELIECTB.

e B3anMoJelcTBUE TAIOTEHOB ¢ METAJIJIAMH.

e BriTecHeHHEe XJ10pa OPOMOM WIIM HOJA U3 PACTBOPOB UX COJIEH

e Komiekuus NpupoIHbIX COEANHEHUH XJIOpa.

e BzaunmopencTBUe cepbl C METAJUIAMU.

e ['opeHue cepbl B KUCIOPOJE

o Komekius cyabQuaHbIX py.

e KayecTBeHHas peakius Ha CyIbQU-UOH

e (OOGecuBeurBaHUE OKPALICHHBIX TKAaHEN U IIBETOB CEPHUCTHIM Ia3oM.

e B3auMopelicTBre KOHIEHTPUPOBAHHOM CEPHOU KUCIIOTHI C MEJIBIO.

e OOyrnuBaHMEe OPraHUYECKUX BEIIECTB KOHILIEHTPUPOBAHHON CEpHOM
KUCJIOTOU.

e Jluarpamma «CocTaB BO3ayXxa»

e Buneopparments u cnaiasl «[Itnusu 6a3apbi»

e JlonyuyeHue, coOMpaHue U pacno3HaBaHUE aMMHUAKa

e PazjoxxeHue OuxpomaTa aMMOHHUS
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B3anmonernictBre KOHIEHTPUPOBAHHOW A30THOU KUCIIOThI C MEABIO

['openue u€pHoro mopoxa

PaznoxkeHne HUTpaTa Kajiusi 1 TOPEHHUE IPEBECHOTO YrOJIbKa B HEM
OO0pa3siel TPUPOHBIX coeNUHEeHHH docdopa.

['openne Gpochopa Ha BO31yXe U B KUCIOPOJIE.

[Tonyuenue Genoro ¢ocdopa 1 UCIBITAHUE €TO CBOWCTB

Komnekmust «O06pasiisl IpUPOIHBIX COSTUHEHUH YTIIEpOar

[Toptper H. JI. 3enunckoro. IlornoiieHne aKTUBHUPOBAHHBIM YIJIEM
PacTBOPEHHBIX BEILIECTB WJIMA ra30B.

Y CTporcTBO MPOTUBOrasa

Mopaenu MoJIeKy1 MeTaHa, dTaHa, STUJICHA U alleTUJIEHA.

B3auMopaeiicTBue 3TWJIEH ¢ OPOMHOM BOJIOM M PAcTBOPOM I€pMaHraHaTa
KaJIHsl.

OO6nIme XMMUYECKHE CBOMCTBA KUCIOT Ha MIPUMEPE YKCYCHOM KUCITOThI
KauecTBeHHas peakuusi HA MHOTOAaTOMHBIE CIAPTHI

Komnekuus «O0pa3ibl IPUPOIHBIX COEAUHEHUN KPEMHUS

Komnneknus crekina, kepaMuKuy, IEMEHTA U U3ACIIUN U3 HUX

Konnekuust npoiyKIuy CUIMKATHON MPOMBIILIEHHOCTH

BuneodparmenTs! u crnainpl «IIpon3BOACTBO CTEKIIA U IIEMEHTA )
Komnexkuusa «IIpupoaabie coeTMHEHUS HEMETAIUIOBY

BuneodparmenTs! u crnaitapl «@pakiimoHHas IEperoHKa >KHIKOTO BO3TyXa»
Buneodpparmenter u cuaiigel  «l[lomydeHme Bojopoja, KUCIOpoAa H
TaJIOT€HOB AJIEKTPOIIMTUYECKUM CTIOCOOOM)

Mopenu annapartoB sl IPOU3BOACTBA CEPHOU KUCIOTHI.

Mopenb KUITAIIETO CIIOS.

Mopenbs KOJIOHHBI CHHTE3a aMMHAKA.

Buneopparments! u cnaitasl «II[pon3BoaCTBO CEPHON KUCIOTHI»

Buneopparments! u cnaitasl «II[pon3BoacTBO aMmmMuakay
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o Komneknus «Chipb€ M1 MOJTYYECHUSI CEPHOU KUCIOTHI»
JlaGopaTopHbIe ONBITHI
31. Pacrio3zHaBaHuE rajoreHuI-uoHOB
32. KauecTBeHHBIE peakliu Ha CyJIb()aT-HOHbI
33. KauecTBeHHas peaklysi HA KATUHOH aMMOHUSI
34. XuMHUY€EeCKHE CBOMCTBA a30THOM KUCJIOTHI, KaK 3JIEKTPOJIUTA
35. KauecTBeHHBIC peakiiuy Ha GocdaT-uoH
36. ITosryyeHue u CBOMCTBA YIOJIbHON KUCIOTHI
37. KauecTBeHHas peakius Ha KapOOHAT-UOH
38. IIponyckaHue YIIIEKMCIOrO ra3a 4epe3 pacTBOpP CHIIMKATa HATPHUS
IIpakTHyeckue padoTbI
2. VI3yueHue CBOICTB COJSTHON KUCTIOTHI
3. U3yuenue cCBOICTB CEpHON KUCIOTHI
4. IlonyyeHne aMMHaKa U U3y4€HHE €ro CBOMCTB
5. IlonydyeHue yriekuciaoro raa U M3y4eHUe ero CBOMCTB

MeTanuabl 1 ux coequHeHus (16 4)

[Tonoxenne meraimioB B [lepronnueckor cucreMe XuMU4YeCcKuX 3neMeHToB [l. U.
MenaeneeBa, CTpOCHHME HMX aTOMOB M KPUCTAUIOB. Merammmueckas CBS3b U
METAJUIMUECKasi KpucTrajumueckas pemérka. dusnyeckue CBOMCTBA METAJUIOB:
ANEKTPO- W TEIUIONPOBOJHOCTh, OTPAXKAIOIIAsl CIHOCOOHOCTh, IIIACTUYHOCTb.
CriaBbl UEpHBIE U LIBETHBIE.
Meramnbl Kak BOCCTAHOBUTENH. OJJEKTPOXMUMHUYECKHN psii  HAOPSKEHUU.
B3anmonelicTBue METAUIOB C HEMETALUIAMHM, OKCHAAMH, KUCIOTAMH, COJSIMHU.
ATIOMUHOTEPMHUSL.
OKcuapl W TUAPOKCUABI WIEJIOYHBIX METAJIOB, WX IIOJYyYEHUE, CBOMCTBA,
IpUMEHEHNE. BaxHEHIINE COMM IIEJIOYHBIX METAUIOB, X 3HAYECHUE B KUBOM U

HEXVUBOW MPUPOJE U B KU3HU YEJIOBEKA.



37

OKcuIbl U THAPOKCUIBI MIETOYHO3EMENIBHBIX METAJLJIOB, UX MOJIYYE€HUE, CBOMCTBA
U npuMeHeHue. BaxkHeiiire comu meénouHo-3eMeNIbHbIX METAJIOB, NX 3HAYEHUE B
IPUPOJIC U KU3HU YenoBeka. KapOoHaThl U THApOKapOOHATHI KaIbITHS.
XKéctkocTh BOABI: BpeMeHHasi U mocTosiHHasg. CrocoObl yCTpaHEHUs BPEMEHHOM
xEcTKOoCTH. CrocoObl yCTpaHEHUs MOCTOSSHHOM XECTKOCTH. VOHUTHI.
CoenuHeHHs alIOMUHHUS B TMpUpoae. XUMHUUYECKUE CBOWMCTBA aTOMHUHUSL.
Oco0eHHOCTH OKCHJIa M THAPOKCHIA aTIOMUHHUS Kak amM(pOTEpPHBIX COCIUHEHUH.
Baxneimue conmu amroMuHus (XJ10pu, cyibdar).
OcoOeHHOCTH cTpoeHMsl aToMma skene3a. JKene3o B mpupoze. Baxueitmue pyzbi
xene3a. [lonyyenue uyryna u cramu. Okcuasl U runpokeunbl xeneza(ll) u (I).
Comu xene3za(Il) u (III). OOHapykeHHE MOHOB KaTHOHOB »eje3a B PacTBOpE.
3HayeHue COeIMHEHUN Keme3a.
Koppo3ust xumudeckast ¥ 3JIeKTpOXUMUYecKas. 3alluTa METaJJIOB OT KOPPO3UH.
Meramibsl B npupoje: B cBOOOJHOM BHUe W B Buje coeauHeHuil. [lonsitue o
METaJUTyprUHu. UEpHass W 1LBETHas METAJLTYprusl. [Mupomeramnyprus,
THAPOMETAILTYprusi, ayekTpomeramtyprus. [lomennsiii mporecc. [lepepabotka
YyTyHa B CTaJIb. DJIEKTPOJIU3 PACILJIABOB.
JdemoncTpauuu

e B3anMmoaencTBue HATPUs, JIUTUS U KaJIbLUs C BOJIOK.

e ['openue HaTpusi, MarHus U >Kejie3a B KUCIOPOJE.

e BcrnblKka TEPMUTHON CMECH.

e B3auMopelicTBrue cMecu MOPOUIKOB CEPHI U JKEJle3a, [IMHKA U CEPHI.

e Bs3aumopelicTBue aIFOMUHUS C KUCIIOTAMM, IIET0YaMU U BOJIOM.

e Bs3aumopelicTBue xkene3a U MEQU C XJIOPOM.

e BzaumopencTBUE MEIM C KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM M a30THOM

KHUCJIOTOM (pa30aBJICHHOW U KOHIIEHTPUPOBAHHOM ).
e Okpacka INIAMEHU COCTMHEHUSIMU IIEJIOYHBIX METAJIJIOB
e Okpacka IJIaMEHU COETUHEHUSIMH IIETOYHO3EMETIbHBIX METAJUIOB

e ['amieHue M3BECTH BOJOM.



38

e [lomyueHue #ECTKOM BOABI B3aUMOJECHCTBUEM YIJIEKHUCIIOTO C MU3BECTKOBOM
BOJIOM.
e VYcTpaHeHUE BPEMEHHOM KECTKOCTU KUIITYEHUEM U JOOABKOW COBI.
e VYcTpaHEHUE MOCTOSTHHOM XKECTKOCTU I00aBKOM COJIBI.
e VOHUTHI M IPUHLMIT UX JeHCTBUS (BUI€OhPArMEHT).
e Kosteknyst npupOaHBIX COEAUHEHUN ATFOMUHUS.
e Buneodparments! u cnaiabl «OKCUJT ATIOMUAHUS M €70 MOAU(DUKAITAN.
o [lonyuenue am@oTepHOr0 THUIPOKCHIA ATIOMUHUS M HCCIEAOBAHUE €ro
CBOWCTB
e Komneknus «XuMHYECKUE UCTOYHUKHU TOKA»
e Pe3ynbpTaThl NIMTENBHOIO SKCIEPUMEHTA MO U3YUYEHUIO KOPPO3UHU CTaJIbHBIX
W3EIUN B 3aBUCUMOCTH OT YCJIOBUU MPOLIECCOB
e Boccranosnenue meau u3 okcuaa meau(Il) Bogopoaom
e BugaeodparmenTs! u cnaiiabl «I[Ipon3BOACTBO YyryHa U CTAJIN
e BupneodparmenTsl u cnaipl «M3nenus u3 yyryHa u cTajim»
e Buneodparmentsl u cnaiiibl «II[pou3BOACTBO aTFOMUHUS
JlaGopaTopHbie ONBITHI
39. B3aumonetictBue xkene3a ¢ pactBopom cynbdata meau(Il)
40. Ilomy4yeHue N3BECTKOBOW BOJIBI M OIBITHI C HEM
41. IMonyuenue ruapokcuaos xenesa(ll) u (1)
42.KauecTBEHHBIE PEAKLIMY HA KATHUOHBI XKele3a
IIpakTHyeckune padboThl
6. [lomydeHune keCTKON BOJIBI U CITOCOOBI €€ YCTpaHECHHS
7. Pemienue aKcriepuMeHTaIbHBIX 3aj1a4 110 TeMe «MeTalibl»
XUMHA ¥ OKPYKAIOLIAs Cpexa
Crpoenue 3emnM: sApO, MaHTHs, 3€MHasg KOpa, HMX XUMHUYECKHH COCTaB.
JIutochepa u e€ xummueckuil cocraB. Munepanbsl. Pynpl. OcagouHbie MOpPOBI.
[lone3nsle uckonaemble. XUMHUYECKUN COCTaB rugpochepbl. XMMUYECKUNA COCTAB

aTMochephl.
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HNcTouyHrKNM XUMHUYECKOTO 3arpsi3HEHUs OKpykarouied cpenpl. [oOanbHble
HKOJIOTHYECKHE TIPOOIEeMbl YEIOBEUECTBA: MAPHUKOBBIA A(M(PEKT, KUCIOTHBIE
JIO’KT, O30HOBBIE JBIPBI. MEXIyHApOAHOE COTPYAHHYECTBO B 00JIACTH OXpaHbI
OKpY’KaroLIEN cpeabl OT XUMUYECKOT 0 3arpA3HEHHUS. «3eIEHAS XUMUS.
MapkupoBKa YHNaKOBOYHBIX MAaTEpHUAIOB, DSJEKTPOHUKH U OBITOBOM TEXHHUKH,
MPOAYKTOB MUTAHMS, STUKETOK 10 YXOAY 32 OJICKOM.
JdeMoHcTpaunu

e Buneodparments! u cnaiiasl «CtpoeHue 3eMiu U €€ XUMUYECKUM COCTaB»

e Komiekuys MUHEpaioB U TOPHBIX TOPO/T

e Komreknus «Pyapl MeTamuioB»

e Bunecodpparmentst u cnaigsl «l 7100anbHBIE JKOJIOTHYECKHE TMPOOIEMBI

YEJI0BEUECTBAY

e BuneodparMeHThI U caiibl O CTENEHU IKOJIOTHYECKOW YUCTOTHI TOBapa
JlaGopaTopHbIe ONBITHI
43. 3y4yenue rpanuta
44,  UV3ydyeHwe MapKUpPOBOK  pa3UYHBIX BHJOB  MPOMBIIUICHHBIX H
IIPOJIOBOJILCTBEHHBIX TOBAPOB

O06001mIeHNe 3HAHUI IO XUMMH 32 KyPC OCHOBHO#M 1K0JIbI. [logroroBka k

OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHY

CtpoeHne atoma B COOTBETCTBHHM C TOJIO)KEHHEM XHMHUUYECKOTO JJIEMEHTA B
[lepnognueckoit cucremMe. CTpoeHHE BeEIIECTBA: XUMHYECKas CBS3b U
KPUCTALTMYECKUE PEUIETKU. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3J€MEHTAMHU
IPOCTHIX BELIECTB (METAJJIOB, HEMETAJIJIOB, OJArOpPOJHBIX I'a30B) OT MOJOKEHHUS
aneMeHToB B llepuomnueckor cucreme. THIOIOrvss HEOPraHWYECKUX BEIIECTB,
JIeJIeHUE UX Ha KJlacchl U rpynmsl. [IpencraBurenu.
IIpr3sHaku u  ycnoBHsT MNPOTEKAHWUS XUMHYECKUX peakuuu. Tunosorus
XUMUYECKUX PEaKIUi MO Pa3IMYHbIM OCHOBAHUSIM. PeakiiuM MOHHOTO OOMeEHa.

OKHCIUTEIIbHO-BOCCTAHOBUTEILHBIC PCaKIUU.
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XHAMHUYECKAE CBOMCTBA NMPOCTHIX BEHIECTB. XapaKTEPHbIE XUMHUUYECKHE CBOWCTBA
COJIe00Pa3yIOIIUX OKCHUIOB, TUIPOKCUIOB (OCHOBAHMU, KHUCIOT U aM(pOTEPHBIX

TUAPOKCUIOB), COJIEH.



IIpumepHoOe TeMaTHYECKOE IJIAHNPOBaHMeE Kypca 7 KJjacca

(1 4 B Hene10, Bcero 35 4, u3 Hux 1 4 — pe3epBHOE Bpemsi)

NeNe Tema ypoka Conep:xanue ypoka XapakTepucTuKa OCHOBHBIX BUI0B JAeSITeJbHOCTH
YPOK o0yuyaromuxcs (Ha ypoBHe y4eOHBIX el cTBHUIA)
0B
n/n
1—4 IIpeamer xuMuM U MeToAbI €€ n3ydeHus (4 4)
1 [Ipeamer xumun 3HaueHHe XUMUU B )KM3HU COBPEMEHHOTO 4eloBeKa. | O0bsicHAmMb NUANEKTHKY B3aMMOOTHOILICHUI YeloBeKa
Tena n Bemecrsa. CpoiicTBa BewecTB. [IpuMeHeHne | U NpUpPOAbl, ULIFOCMPUPOsams €€ NIpUMEpPaMH.
BELIECTB HA OCHOBE UX CBOMCTB. Xapaxmepuzoeams IpeIMET XUMHH.
JdemoHcTpanuu. Komneknus CTEKJIIHHOM | Paznuuams Tenna U BEIECTBA.
xumuueckoil mocynel. Komnekuuss wuznenuit w3 | Xapakmepuszoeéams ~ CBOMCTBA  BELIECTB KAk  MX
QIIOMUHUS U €T0 CILIaBOB VHJUBUyaJIbHbIC IPU3HAKH.
Yemanasnueams ~ NpPUUMHHO-CIIEACTBEHHBIE  CBA3U
MEXJy CBOMCTBAaMM BEIIECTB M OONACTAMH HX
MIPUMEHEHUS.
Onucvieams ~ CBOWCTBA HEKOTOPBIX  BELIECTB IO
ONPENCIIEHHOMY IUIaHy
2 SBnenus, duznyeckre SABICHUS W XUMHYECKHE peakuuu. | Paziuuams (Qu3nueckue W XUMHUYECKHUE SIBJICHMS,

MPOUCXO AAIIUC C

BemiecTtBa, yuyacTBylollMe€ B pEaKLUU: HCXOJHBIC

HCXOOHBIC BCUICCTBA U NTPOAYKTEI pCaAKIIUH.
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BCIICCTBaAMU

BEIIECTBA M  IPOAYKTHI peakuuu. I[IpusHaku

XUMHUYCCKHUX peaKHHﬁZ HU3MCHCHUC OBCTAa,

BBIMAJICHUE WIA PAcTBOPEHHE OCAaIKa, BBIJIEICHUE
ra3a, BbIJICJICHUE WUJIU TOMJIOIIEHUE TEIJIOTHl U CBETA,
MOSIBJICHUE 3araxa.

Jemoncrpanuu. IlomyyeHue yriekucioro rasa u
U3BECTKOBOU

€ro  B3aUMOJEWUCTBUE C BOJIOH.

B3auMopeiictBe pacrtBopa MHINEBOH COABI  C

YKCYCHOM KHCJIOTOW. B3ammoneicTsue pacTBOpOB

MCIHOTO KYIIopoCa W  HaIaTbIpHOr0  CHOupTa.

ITomxuranue MepeTsHON HUTH

Ycemanasnueams B3auMOCBSA3HU MCKAY XUMHUYCCKHUMU

SBJICHUAMU u IIPU3HAKAMU, KOTOpbIE ux
COIPOBOXKAIOT.
Obvacuame  TPU3HAKW  XUMUYECKUX  peakiuil

pa3IM4YUsAMHU B CBOMCTBAX PEareHTOB U NMPOAYKTOB

HaOmronenue n
IKCIIEPUMECHT B

XUMHUHN

W3yueHue miamMeHu CBeYM M CHUPTOBKH. I'unoresa u
BbIBOJI. OopMiieHHE PEe3yabTaTOB SKCIIEPUMEHTA.
JlaGopaTropHble ONBITHI.

N3yyenue crpoeHus

IJIaMCHU CBCYU U CIIMPTOBKU

Xapaxkmepusosams ~ OCHOBHBIE  METOJbl  H3yYCHHUS
€CTECTBO3HAHUS: HAOIIOICHNE, YKCIICPUMCHT.
Ilpeonacames  cniocoObl  (PUKCUPOBAHHS PE3yIbTATOB
HKCHEPUMEHTA.

Habniodams 3a TopeHueM CBEYU M uU3yuams CTPOSHHUE
IUTAMEHHU.

Dopmynuposams PaBUIIa ONITUMAIIEHOTO HArpeBaHUsI C
UCIIOJIb30BaHUEM IIJIAMEHH.

Cobnio0oams TpaBUIa TEXHUKH OE30MACHOCTH IPH

paboTe ¢ HarpeBaTeIbHBIMH ITPHOOpPaMH
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4 [TpakTryeckas paboTa | 3HAKOMCTBO C JIAOOPATOPHBIM 000PYAOBAHHEM. Pabomams ¢ nabopaTopHbIM O0OpPYyIOBaHUEM U
Ne 1l [TpaBuina TexXxHMKH O€30MACHOCTH TpU paboTe B | HATPEBATEIBHBIMH MPHOOPAMH B COOTBETCTBUU C
KaOMHETe XUMHHU NPaBUJIAMHU TEXHUKH O€30MAaCHOCTH.
Habnooams 3a cBOWCTBAaMM BEIISCTB U SIBJICHUSIMH,
MPOMCXOSIIIUMH C BEIIECTBAMH.
Onucviéams XUMHYECKUH D3KCIIEPUMEHT C IOMOIIBIO
pycckoro (pOJHOTO) S3bIKA U SI3bIKA XUMHH.
Ob6obwams pe3ynbTaThl HaOMIOAEHU B (popMe BBIBOJA
Ha OCHOBE MPOBEIAEHHOTO SKCIIEPUMEHTA
5—6 CTpoeHue BelleCTB U MX arperarHbie COCTOSHNSA (2 1)
5 CTpoeHue BemecTB ATOMBI U MOJICKYJIBI. O6vsicHAMb, YTO TAKOE aTOMBI, MOJICKYJIbI, HOHBI.

Juddysus. BpoyHoBCKOE ABHKEHHE.

OCHOBHBIE  TOJIOXKEHUS  ATOMHO-MOJIEKYJISIPHOTO
yueHus. MoHslL.

BemectBa MOJIEKYISAPHOTO U HEMOJEKYISPHOTO
CTPOCHHS.

HMemoncTpamuu. Juddys3us nepmanranara xKaaus B
BOJIE.
JlaGoparopHble ONBITHI. Habmonenue 3a
OpOYHOBCKUM JIBKEHHEM (JIBUKEHHE YacTHUI] TYIIN

B Boje). Juddy3us KOMIOHEHTOB MA€30/0paHTa B

Apaymenmuposamso peabHOCTh CYIIIECTBOBAHUS

MOJIEKYT sBIeHUAMU JupPy3un U OpPOYHOBCKOTO

JIBYDKEHUSL.

Dopmynrupoeams ~ OCHOBHBIE  IIOJIOXKEHHS  aTOMHO-
MOJICKYJISIPHOTO YYEHHUS.

Paznuuameo BEILIECTBA MOJIEKYJISIPHOTO u

HEMOJIEKYJIIPHOT'O CTPOECHUS
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Bo3ayxe. uddysus caxapa B Boje

6 ArperatHblie I'aspl. JKunkoctu. TBEpawle BemectBa. Bsaumuble | Paznuuamb TpU arperaTHBIX COCTOSIHUS BELIECTBA.
COCTOSIHMS BEILIECTB NEepeXopl MEXAY arperaTHbIMM  COCTOSHUAMHM | Yemanaenueams B3aMMOCBS3M MEXIY HUMHU Ha OCHOBE
BEIIECTBA: BO3TOHKA (CyOIUMAIIHs) U JecyOMManusi, | B3aUMHBIX TIEPEXO/I0B.
KOHJCHCAllUsl W MCHApeHue, KpUcTaumsauus WU | Marrocmpuposams 3TH NEPEXOAbl IPUMEPaMHU.
TIJIaBJICHHE. Habnrooams XuMUYeCKUN DJKCIIEPUMEHT U denamb
HMemoncrpanuu.  CobOupanne  mnpubopa Uil | BBIBOJBI HA OCHOBE HAOJIIOACHUIA
MOJTy4YEHUS Ta3a U MPOBEpPKa €ro Ha repMEeTHUYHOCTb.
Bosronka cyxoro nbja, H0a Wik HapTaIuHA.
JlaboparopHble ONBITBI. ATrperaTHble COCTOSHMS
BOJIBL.
7— CwMmecu BemiecTB, ux cocras (5 4)
11
7 Uuctele BemiectBa U | UncThle BemiectBa U cMecd. [ oMmoreHHsle | | Paziuuams 9UCTHIE BEUIECTBA U CMECH; TOMOTEHHbBIE U
cMmecu reTeporeHHble cMecH. ['a3000pasHble, >KMIKHE U | TETEPOTEHHBIE CMECH; Ta3000pa3Hble, JKHIKHE H
TBEPIBIE CMECH. TBEPBIE CMECH.
Jemoncrpaumuu. Paznuunbeie o0pasubl Mpamopa. | Mantocmpupoeams pa3In4HbIE THUIIBI cmecen
Kounnexiust MuHEpanoB ¥ TOPHBIX TOPOA npuMepamu
8 I'a3oBBIE CMecH Bo3nyx — mnpuponHas razoBas cmeck. CocTaB

Bo3ayxa. OOBEMHAs JOMsI KOMIIOHEHTa Ta30BOM.

Pacuérel ¢ wucnosp30BaHUEM MOHATHS «OO0BEMHAA

Ob6vscHAMb, 9TO BO3IyX — MPUPOJIHAS TA30Basi CMECh.
Xapaxmepuzosams 00BEMHYIO JOJI0 KOMIIOHEHTA

ra3oBOW CMECH U Ha 3TOM OCHOBE — COCTaB BO31yXa.
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J0JIs1 KOMIIOHCHTAa CMCCHU)

IIposooumsb pacdéThl C HUCHOIB30BAHUEM MOHSITHS

«00BéMHAs J0JI1 KOMIIOHCHTA CMECCH»

9 MaccoBas Jost | PactBopbl, pacTBOPUTEND U pACTBOPEHHOE BEIIECTBO. | Xapakmepu3o6ams PACTBOPEHHE W PACTBOPBI, Kak
PacTBOPEHHOTO ITonsaTne 0 KOHIIGHTPAIlMK ~ PacTBOPEHHOTO | (PM3UUECKOE SBIICHHE.
BEILIECTBA BEIIIECTBA. Paznuuams pacTBOpHUTENb U PACTBOPEHHOE BEILIECTBO.
MaccoBast 107151 pacCTBOPEHHOTO BELIECTBA U pacueThl | Xapakmepuzosams MacCOBYIO JOJIO0 PacTBOPEHHOTO
C UCIMOJIb30BaHUEM 3TOTO MOHATHS. BElIEeCTBA.
JemoncTpanuu. Buneodparment mo o6HapyxkeHuto | Ilposooums pacd€rsl ¢ HCIOIB30BAHUEM TTOHSATHUS
00BEMHOM JTOJIM KUCTIOpOJa B BO3IyXe «MaccoBasi J0JIs1 paCTBOPEHHOTO BELIECTBAY.
10 | IIpaktuueckas pabota | [IpuroroBnenue pacTtBopa ¢ 3aJaHHONW MaccoBou | Pabomams ¢ 11a0OpaTOpHBIM  OOOPYJAOBaHHEM U
Ne 2 JI0J1e pacTBOPEHHOTO BEILIECTBA U3MEPUTENFHBIMU  MIPUOOpaMH B COOTBETCTBUU  C
MPaBUJIAMU TEXHUKU O€30MMaCHOCTH.
Ilposooums pacd€Tbl C HCIOJIB30BAHUEM TOHSITHS
«MaccoBasi 07151 PACTBOPEHHOTO BEILIECTBAY.
Habmooams 3a cBOWCTBAMH BEIIECTB U SIBICHUSIMH,
MPOHMCXOSIIIUMH C BEIIECTBAMH.
Onucvieambs XUMUYECKUN 3KCHEPUMEHT C IOMOIIBIO
pycckoro (pOoJHOTO) S3bIKA U SI3bIKA XUMHH.
Obobwams pe3ynpTaThl HaOMIOACHUN B (popMe BBHIBOAA
Ha OCHOBE MPOBEIEHHOTO SKCIIEpUMEHTA
11 MaccoBas nonst | [lonatue o TexHudeckoM oOpasiie, 00 OCHOBHOM | YcmaHnasnueams  aHANOTUU — MEXKIY  TMOHSATUSMHU
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npumecei

KOMIIOHEHTE U O IIpuMecH. MaccoBasi 107151 IPUMECH.
Pacuérel ¢ HCHOIB30BaHMEM TIOHATHS «MaccoBas
JI0JIs IpUMeceii».

JdemoHcTpanum.

BuneodparmenTs u CITai bl MpPaMOpPHBIX
apredakToB. BuneodparmMeHTsl W Ccrainbl W3aenuil
U3 BeIecTB 0c000i uncToThl. Komiekuus ObITOBBIX,
KOH/IUTEPCKUX U MEAMUMHCKUX cMmeced. OOpasibl
MEAMIMHCKUX U TMHULIEBBIX PACTBOPOB C YKa3aHUEM
MaccoBOH Josiu KoMroHeHTa. Ddext Tunmans ans

KOJUIOMJHBIX paCTBOPOB U I'a30BbIX B3BeCeH

«MaccoBasi J0Js  pacTBOPEEHHOIO  BEIIECTBA» U
«MaccoBasi A0JIs IPUMeEcei».

IIpoéooums  pacu€Tbl C  MCIOJIB30BAaHUEM  ITOTO
TIOHSATHSI.

HUnnocmpuposams ~ CTENEHb  YHUCTOTHI  BEIIECTB

[IpUMeEpaMH.

12— dusnyeckue siBJeHUsT B Xumuu (3 4)
14
12 | Hekoropele crocoObl | Paznenenne cmeceli Ha OCHOBE pasnuuuil B | Xapakmepuzoeams CHIOCOOBI pPa3feiCHUS CMECeH Ha

pa3aciiCcHuA cMmeceit

¢usnueckux  CcBOHMCTBAaX  MX  KOMIIOHEHTOB.
OrcrauBanue. Jlekantanus. llenTpudyrupoBanue.
@unbTpoBanne u  ¢QuibTpar. YcTaHOBKAa IS
¢bunpTpoBaHMs U mpaBuia paboThl ¢ Hel. BrITOBEHIE
¢buneTpel Ui BOIbl.  AncopOrus. YCTpOWCTBO
POTHUBOTA3a.

Hemoncrpanun. PazneneHne cmecu MOPOUIKOB

OCHOBE pa3nuuuii B (U3UYECKUX CBOHCTBAX UX
KOMITOHEHTOB.

Pa3znuuams oTcTanBaHue, NEKAHTAIMIO, aICOPOIIHIO,
¢unpTpOoBaHKE, LIEHTPU(DYTUPOBAHHE.

I1Ipugooums IpUMeEpHI UCTIOJIL30BAHMSI THX CIIOCOOOB
paszieneHust cMeceit B ObITY U Ha IPOU3BO/ICTBE.

Habnwooams XaMUYECKUNA SKCIEPUMEHT U 0elamb
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kenesa u cepbl. OTcTanMBaHWEe U JICKAHTAIUS
M3BECTKOBOTO MOJIOKAa WJIM B3BECH Mela B BOJIE.
Pa3znenenve BOIHOUW cMecH PAacTUTENBHOTO Macia ¢
TIOMOIILIO NENTEILHON BOPOHKM.
entpudyrupopanue (Bumeopparment). Kommeknus

CJIaiiIoB OBITOBBIX M MPOMBIIUICHHBIX MPUOOPOB, B

KOTOpPBIX  INPUMEHSETCS LHEHTPU(YTHUpOBaHUE.
VYcraHoBka st QuiubTpoBaHus U e€ pabora.
Konnexkuust ObITOBBIX  (DUIBTPOB. Ancopbuus

KYKYPY3HBIMH ITaJJOYKaMH I1apOB MaXy4UX BEIIECTB.
Konnekuus noBs30k U peciupaTopoB.
JlaGoparopHbie ONBITHI.

dnoTtamnus CCPhBI U3 CMECH C PCYHBIM IICCKOM

BBIBOJIBI HA OCHOBE HAOIIONCHUI

13

Jluctunnsmus,

MeperoHka

N

HuctunnupoBaHHas BoJa M €€ NOJIyYEHHE.

[Teperonka Hedru. Hedrenpoayker.
JleMOHCTpaLH.

VYcraHoBKa /IS TIEPETOHKHU KHUIAKOCTeH U e€ paboTa
(momyuenue

JTACTWIITMPOBAHHOM BOJIBI).

Buneopparment  «PekTudukanmoHHas ~— KOJIOHHA

HedTenepepadaThIBAIOMIETO0 3aBoAa H  cxema eé
«Hedtb "

YCTpOICTBaY. Komnnexkuus

Xapaxmepuzoeams NIEPETOHKY, WIH TACTUIUIALHIO.

Ycemanasnueams B3aMMOCBSI3M MEXKAY 3TUM CIHOCOOOM

pa3aciiCcHuA CMecCeHr U ero MPAKTUYICCKUM 3HAYCHUCM
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HEPTENPOAYKTHD»

[IpakTuueckast pabora

Ne3

BrIpammBanue KpUCTaUIOB COIU

Koncmpyuposame ~ mpubop Ui BBIpaldBaHUs
KPHUCTAJLJIOB.

CaMoCTOSITENBHO 1PO8OOUMb IKCIIEPUMEHT.
Habniooams 3a cBOWCTBAMHM BELIECTB U SIBICHUIMH,
HPOUCXOIIIUMH C BELIECTBAMHU.

Onucvléams XAMHYECKUH DKCIIEPUMEHT C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA M SI3bIKA
XUMHH.

O606wams pe3ynbTaThl HAONIONEHUH B (hopMe BBIBOJIA

Ha OCHOBE MPOBEIEHHOTO SKCIIEPUMEHTA

14 | [IpakTudeckast pabora | OUKCTKa TOBAPEHHON CONU Pabomams ¢ nabopaTopHbIM O00OOpYyJOBaHHUEM W
Ne 4 HArpeBaTeNIbHBIMU TpUOOpaMH B COOTBETCTBUU C
NPaBUJIAMU TEXHUKH O€30MaCHOCTH.
Habmooams 3a cBOWCTBAMH BEIIECTB U SIBICHUSIMH,
MPOUCXOSIIIUMU C BEIIECTBAMHU.
Onucvléams XAMHYECKUH DSKCIIEPUMEHT C TIOMOIIBIO
pycckoro (pOoJHOTO) S3bIKA U SI3bIKA XUMHH.
Ob6obwams pe3ynbTaThl HaOMIOAEHU B (popMe BBIBOJA
Ha OCHOBE MPOBEIAEHHOTO IKCIIEPUMEHTA
15— CocraB BemecTB. Xummnueckue 3Haku u popmyast (5 1)
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19
15 | Xumuueckue BemectBa MOJIEKYISPHOTO M HEMOJEKYISPHOTo | Paznuuamo BEIIECTBA MOJIEK YJISIPHOTO u
3JIEMEHTHI cTpoeHuss. XUMUYECKUN 3JIEMEHT KaK ONPEACIEHHBIA | HEMOJIEKYJIIPHOTO CTPOCHHUS.
BUJ aroMoOB. XUMHYECKHE 3JIEMEHTbl B Hpupone. | O6vscHAmb, UYTO TAKOE « XUMUUYECKUH DJIEMEHT).
OneMeHTHbIM cocTtaB IulaHeThl 3emusi U e€ | Onucvliéams XAMUUECKUH cOCTaB JIMTOChEpBHI.
reojoruueckux obomouek. IIpocTele U cioxHbIE | Xapakmepu3osams MPOCTHIE U CI0XKHbIEC BEIIECTBA,
BELIECTBA. Annotponust " AJJIOTPOIHBIE | AJJIOTPOIIHIO U aJNIOTPOIHbBIE MOJU(PUKATUN
MOAU(UKAITAH.
Jemoncrpaumun. Bungeodparmentsl u  ciaiiabl
«OJEeMEHTHBI COCTaB TEOJIOTHYECKUX 000JI04eK
3eMiin. Annotponus KHUCJI0pOoJa. Mogenu
(mapocTepKHEBBIE u Crroapra—-bpurneba)
MOJIEKYJT Pa3JIU4HBIX IPOCTHIX U CIOKHBIX BEIIECTB
16 | Xumuyeckue 3HaKu. XHUMHUYECKHE CHMBOJIBI, HX Hpou3HouleHue u | Omobpadicamb XUMHYECKHE 3JIEMEHTbl C IOMOLIbIO
ITepnoguueckas Ha3BaHMA. OTHMOJIOTMYECKHME Hayaja Ha3BaHUM | XUMHUYECKUX 3HAKOB (CHMBOJIOB).

cUcTeMa XUMHUYECKUX
anementoB Jl. W.

MenneneeBa

XUMHUYECKHUX 3JeMeHTOB. llepuonmyeckas cucrema
xumudeckux ajemeHToB [l M. MenneneeBa u e€
CTPYKTypa: mepruoabl (OOTbIIME U MANbIE) U TPYIIIIHI
(rmaBHBIE W TOOOYHBIE MOATPyMIbl). OTAeTbHBIC

XUMHNYCCKUX OJICMCHTOB!:

IpYIIIBI

METaJlJIbl, I'aJIOT'CHBI, 6J'Ial"OpO,Z[HBIe Tra3hl.

ICJIOYHBIC

Obvacuams  ITAMOJIOTHYECKHE  Hadajla Ha3BaHUN

XUMHUYCCKHUX DJICMCHTOB U OTACJIIBHBIX UX T'PYIIIL.

Xapaxmepuszosambo [Tepuonnueckon

CTPYKTYpY

CHUCTeMBI XuMuueckux 3nmeMenToB (.M. Menaeneena

49



JAeMoHCcTpanuu. IIepuonuueckas cucrema

xumuueckux anementoB JI. WM. MeHnneneeBa
(xopoTkonepuonublii BapuanT). I[loptperst U. Sl

bepuennyca u JI. 1. Menneneera

17 | Xumuyeckue Xumuueckue (opmynasl U (opMyiabHbIE €AUHULBL | Omobpadcams COCTaB BELIECTB C MOMOLIbIO (OPMYIL.
(hOpMYyITHI. Koaddummentsr u uaaexcel. Muadopmanms, koropyro | Pazruuams KodHPHUIIMEHTH 1 HHICKCHI.
OTHOCHUTEITbHBIE HECYT XUMUYECKHE CUMBOJIBI M (POPMYIIBI. Xapakmepuzoéamv ~ OTHOCHUTENBHBIE  ATOMHYIO H
aTOMHas 1 OtHocuTenpHass atoMHass Macca. OTHOCHUTENbHAs | MOJEKYISIPHYIO MAacChl M HAXOOUMb HX.

MOJIEKYJISIpHAsl MacChl | MOJIEKYIISIpHas Macca M e€ HaxoxJeHue. MaccoBas | Onpedenamb UH(pOpPMAIHIO, KOTOPYIO HECYT
oML DJIeMEHTa B CIIO)KHOM  BEIIECTBE. | XUMUYECKUE CUMBOIIBI U (POPMYIIBI
JomnonuuTtenbHas uHpoOpManus, KOTOPYIO HECYT
XUMUYecKue GopMyIibl

18 | IloBTOpeHue u TectupoBaHue, pelieHue 3aa4 U yIpaxxHEHUH 110 Bvinonnamu TeCTbI, pewiams 331a4d U YIPAKHEHUS 110
0000I1IeHN e TEMBI. TemMe TeMe.

IToaroroska x Ilposooums ONEHKY COOCTBEHHBIX JOCTI)KCHUHA B
KOHTPOJIBHOU paboTe YCBOCHUU TEMBI.
Koppexmuposamb cBOM 3HaHUS B COOTBETCTBUH C
TUTAHUPYEMBIM Pe3yIbTaTOM
19 KonTponbnas padora Ne 1. «HucTeie BenecTBa U CMeCH. XUMHUYECKasi CHUMBOIIUKA)»
20— IIpocrobie BemecTBa (4 4)
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23
20 MeTamisl Meramiel: XUMHUYECKHE DJIEMEHTBI U IPOCTRIC | Pazauuams METALIBI —— XUMHYECKHUE DIEMEHTbI U
BelIECTBA. MeTayulbl M CIUIaBBI B UCTOpUU METAIITB — MPOCTHIE BEIIECTBA.
YeJI0OBEUECTBA: MEJHBIM, OpOH30BBIH M KEJIE3HBIN .
Xapakxmepuzoseamv (puznyeckue CBOWCTBA METAIOB H
BeKa. 3HaueHHe MeTaioB U cruiaBoB. OOmue
CIUIABOB.
¢du3nueckue cBOCTBa METAJIIOB.
Yemanasnueams ~ TPUYMHHO-CIIEACTBEHHBIE  CBA3U
Jemoncrpanuu. Koymeknuss MeTaluioB W CIUIABOB. .
MEX]y CBOMCTBAMH METAJIOB U CIUIABOB U OOJIACTAMMU
Buneodparments! u ciaiinpl « MeTaisl U CIUIaBbl B
UX IPUMEHEHUS
UCTOPUHU YEJIOBEUECTBAY.
JlaboparopHubie  ombIThl.  O3HaKOMJIEHHUE  C
KOJUIEKIIMEH METAJIJIOB U CIIJIaBOB
21 | IlpencraBurenu XKenezo. TexHUUECKH YUCTOE M XUMHUYECKU 4YUCTOE | Haxooums WCTOYHMKM HWH(POPMALMM O BBIOPAaHHOM

METaJIIIOB (YPOK —
yYeHHUECKast

KOH(epeHIIs)

)keme3o.  JKemes3o —  OCHOBAa  COBPEMEHHOU
MIPOMBIIUIEHHOCTH M CENbCKOro X03siiicTBa. CIiaBbl
JKeJe3a: Yyr'yH U crtalib. llepenenbHblii U JTUTEHHBINA

3HauYeHUE.  YIIIEPOAUCTAs W

YYT'yHBI,  UX
JETUpOBaHHAas CTanu, uX 3HadeHue. [loHATtHe O
YEPHOH U LIBETHON METaJLIypTUU.

AOMUHUN. Hcropus MPOMBIILIEHHOTO
MIPOU3BOJACTBA aMOMUHUSA. [IpHMeHeHHne anroMUHUA

Ha OCHOBE CBOWCTB.

METaJJIe U €ro CIJIaBaX, aHAIu3upoeams WHHOPMALHIO,
20mosums UHPOPMALMOHHBIN MPOAYKT, NPEOCMABIAmMb
ero, eecmu JUCKYCCHUIO H KOPPEKMUpO8ams CBOIO

MTO3ULIMIO 110 €€ pe3ysIbTaTaM
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3onoro. Pomp 30510Ta B HUCTOpUHU YEIIOBEYECTBA.
30/10TO — MeTalll IOBEIUPOB U ATAJIOH MHUPOBBIX
neser. [IpuMmeHeHne 30510Ta Ha OCHOBE CBOMCTB.
OnoBO, €ro cBOWCTBAa M NPHUMEHEHHE. AJUIOTPOIHUA
0JI0Ba: cepoe U Oenoe 0510B0. « OJIOBSIHHAS YyMay.
Jdemoncrpammu. Komnekuus «Yyryn u  craiby.
Konnexkuus us3nenuii U3 aatOMHUHUSA U €TI0 CIUIABOB.
Komnexknust uznenuit u3 osnoa. BugeopparmeHTst u
cnaiapl «XyA0XKECTBEHHbIE W3NS W3 4YyT'yHa H
cranm». BupeodparmeHThl W chaiinel «3010T0 —
MaTepuan  IOBEJIMPOB U MHPOBBIE  JIEHBIW.

Buneodparment «Ilasguue»

22

Hemeramsl

[Tonoxxenue 3JIEMEHTOB-HEMETANIOB B
Ilepuonnueckonn cucreme JI. WM. Menneneesa.
bnaropomnbie  rasel.  AJUIOTponMs — KHCIOpOJA.
CpaBHEHHE CBOMCTB IPOCTBIX BEUIECTB METALIOB U
HEMETAJUIOB.

Hemoncrpanun. Komiekuuss  HEMETAIOB  —
IPOCTBIX BEWIECTB. BuaeopparMeHT WM crianf
«Kucnopog — BeecTBo ropeHust ¥ IbIXaHUsD).

JlaGoparopHsblie onbIThbl. O3HaKOMIJIEHUE C

Xapaxmepuzoeams MOJI0KEHUE 3JIEMEHTOB-HEMETAIJIOB
B [Iepuognueckoii cucreme /[I.1. Menneneesa.
Onucviéams 61aropoHbIE ra3bl.

Cpasnueams amnoTPONHbIE MOAMGHUKAIMUA KUCIOPOJa,

MCETAJIJIbI 1 HEMETAJIJIbI
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KOJUIEKLIMEN HEMETAILJIOB.

23 | IlpeacraBurenu @ochop u ero amnorponHble Moaudukauuu. | Haxooums WCTOYHUKM HH(POpPMALMK O BBHIOPAHHOM
HEMETAJUIOB CpaBHeHHe CBOWCTB Oenoro u KpacHoro (oc(opoB. | HEMETaule U €ro COCOUHEHUSX, AHAIUIUPOBAMDb
(ypox — yuenmnueckasi | O6iacT uX NPUMEHEHUSI. UHPOPMALUIO, 20Mmosums MHPOPMAITMOHHBIN MPOIYKT,
KOH(epeH1Ius) Cepa u obnactu e€ mpUMeHEeHHUsI. npeocmasnsime ero, eecmu JUCKYCCHUIO u

VYrnepos, ero amuioTponHble MoAM(UKALUU (anMma3, | Koppekmupoeams CBOIO MO3ULHUIO MO €€ pe3yabTaTaM.
rpaduT, QyuIepeHsl), UX CBOMCTBA U NPUMEHEHUE.
A30T, €ro CBOWCTBA U PUMEHEHHE.
Jemoncrpaumu. Buneodparmentsl u  ciaiabl
«Annotponus YIIIEpOiay. Mopnenun
KPUCTANIMUYECKUX pPEmETOK anMaza U rpadura.
Komneknus « AKTHBUPOBAHHBIN yroJib U 00J1aCTH €ro
npumeHeHus». [lomydenue Oenoro ¢ochopa u
u3yueHue ero cBorctB. ['openue cepsl u dochopa
24— Cuaoxnble BemecrBa (11 v)

34

24 | BaneHTHOCTh BanentHocTh.  DnemMeHTBI ¢ NOCTOSIHHOW U | Xapakmepuszoéams BAJIEHTHOCTh M HAXOAUTh €€ IO
NEePEMEHHOW  BaJIEHTHOCTBbIO. BbIBOI  Qopmyisl | hopMylie COeANHEHUS.
COEMHEHUs 0 BaJeHTHOCTH. Ha3Banue coenunenus | Boigooums (HOpMyIlbl COEAMHEHUS O BAaJEHTHOCTH M
10 BaJIGHTHOCTH oasams UM Ha3BaHUs

25 Oxcuasl Okcunpl ¥ cnocod oOpa3oBaHuss WX Ha3BaHUU. | OObsACHAMb, YTO TAKOE OKCHIBI.
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Okcuzpl  MOJIEKYJISIPHOTO UM HEMOJIEKYJISIPHOTO

ctpoeHusi. Pons okcumoB B npupope. [TapHuKoBbIN
3¢ hexT.

Hemoncrpanun. Komnekuust okcuaos. [amenue
u3BeCTH. BO3roHKa «CyXoro JibJiay.

JlaGoparopHble

OIBITHI. IIponyckanue

BBIABIXaCMOI'0 BO3yXa 4€pC3 N3BCCTKOBYIO BOAY

Bv16ooums GopmyInbl OKCHIOB ¥ 0asams UM Ha3BaHMUSL.
Xapaxmepuzoeams poib OKCUIOB B IIPUPOJIE.

1Iposooums pacuétel o hopMyaaM OKCHUIOB

26 | IlpencraBurenu Bopa, yrnekucnsiii ra3, okeug kpemaus(IV), nx Haxooums wuCTOYHMKM WHPOpPMAMK O BBIOPAHHOM
OKCH/JIOB. CBOMCTBa U NPUMEHEHUE OKCHJE, aHanu3upoéams WHPOPMAIHIO, 20MOouUmMb
(Ypox — yueHuueckas MH(POPMALMOHHBIN MPOAYKT, HPeOCmasisims €ro, 8ecmu
KOH(epeH1us) IUCKYCCHIO Y KOpPEKmupogams CBOIO MO3ULHIO 10 €€
pe3ynbTaTam
27 | Kucnotsl Kucnotsl, ux coctaB u kinaccudukaius. Kuciorsr Xapaxmepuzosamuv KACIOTHI.

opraHu4eckue u Heopranmyeckue. HIUKaTOpHI.
Tabnuia pacTBOPUMOCTH.

Nemoncrpanun. Komrekuus kucnot. Tabnuma
pPacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJE.
W3MeHeHne OKpacku MHIUKAaTOPOB B KUCIOTHOM
cpere.

JlaboparopHble onbIThI. VcciienoBanue pacTBOpOB

KHCJIOT MHAUKaTOpaMu

Paznuyams  OCHOBHOCTb KHCIIOTBI M BaJE€HTHOCTh
KHMCJIOTHOTO OCTATKa.
Knaccugpuyuposams ~ KUCIOTBI 1O  Pa3IHUYHBIM
OCHOBAHMSIM.

Pacnosnasams KUCIOTHI C TOMOIBIO UHAUKATOPOB.
Onucvléams CTPYKTYpY TaOJIMLIbI pACTBOPUMOCTH.

IIposooums pacy€rsl 10 GopMysIaM KHUCIOT
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28 [IpencraBurenu ConsiHast 1 cepHasi KMCJIOThI, UX CBOMCTBA U Haxooums wcTOYHMKM WHPOPMAIUU O BBIOPAHHOMN
KHCIIOT. npuMeHeHue. J[pyrrue MUuHepalbHbIE KUCIOTHI. KHCIIOTe, aHaiu3uposams WHOOPMALUIO, 20mMo8ums
(ypox — yuenuueckas | Jlemoncrpanuu. [IpaBuio pa3zdaBineHus cepHOi MH(GOPMAITMOHHBIN IPOAYKT, npedcmasiams ero, gecmu
KOH(epeH1s) KkucaoTel. OOyrMBaHUE OPraHUYECKUX BEIIECTB U JTUCKYCCUIO U KOPPEeKmuposams CBOIO MO3UIHIO MO €€
MaTepualoB CEPHON KUCIOTON pe3ysbTaram
29 | OcHoBaHuUsl. OcHOBHUSI, UX COCTaB U Ha3BaHUA. [ uapokcorpymnmna. | Xapaxmepuzosams OCHOBaHHUS.
IIpeacraBurenn OcHoBaHus pacTBOpUMBIE (ménoun) u | Paznuyams ménoun.
OCHOBaHHM HepacTBOpuMbIe. MI3MeHeHne OKpacKku MHIUKATOPOB | Pacnosnasams OCHOBaHMS C OMOIIBIO MHIUKATOPOB.
B LIEJIOYHOI cpefie. Hcnonvzoeams TabJMIly ~ PacTBOPUMOCTH  JJIst
I'uapokcuapl HaTPUsl, KaJIKs M KajdblUsl, UX CBOMCTBA | XapaKTEPUCTUKU OCHOBAHMI.
U IPUMEHEHHUE. IIposooums pacuétsl 1o popMyaaM OCHOBAHUH.
Hemoncrpanun. Koiekuuss OCHOBaHUM. Haxooums wctounukun wuHOpPMAMd O BBHIOpAHHOU
W3MeHeHne oKpacky UHIMKATOPOB B LIETOUHOM mENnoun, auanuzuposams WHPOPMAIHIIO, 20MOBUMb
cpene. Tabnuia pacTBOPUMOCTH OCHOBAHUH, KUCIOT | MHPOPMAIIMOHHBIN NPOAYKT, 1pedcmasiamy €ro, 8ecmu
U COJIEH B BOJE. JUCKYCCHIO U KOPPEKmuposams CBOIO MO3UIMIO 10 €€
JlaGopaTopHbie ONBITHI. pe3ynbTaram
HccnenoBanue pacTBOPOB LIeNOUel WHANKATOPaAMHU
30 | Comun Counn, nx cocra u HazBaHus. PactBopuMocts conell | Xapakxmepuszoeams coln Kak TPOIYKTHl 3aMEIICHHUS

B BOJIE.

HMemonctpanuu. Komnekuus comeii.  TabGnuma

pPacTBOPUMOCTHA OCHOBAHUM, KUCIIOT U COJIEH B BOJIE

BOJIOPOJIa B KUCJIOTE HA METAIL.
3anucvieams GOPMYIIBI COJIEH IO BAJICHTHOCTH.

Ha3zvieams conm no ¢popmymnam.
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Hcnonvzoeams TaONMUIly  PAacTBOPHUMOCTH  JJIst
XapaKTEPUCTUKU CBOMCTB COJIEH.

1Iposooums pacuétsl o GopmynaaMm coyent

31 | IIpencraBurenu coneil | XIopua HATpUs U KapOOHAT KaJbIUs, UX CBOMCTBA 1 | Haxooums WCTOYHHKK WHQPOPMAIUU O BBIOPAHHOMN
(YpoKk — ydeHuveckasi | IpUMEHEHHE CONH,  ananuzuposams  HWHOOPMAIIHIO,  20MOBUMb
KOH(pepeHIIHs) WHPOPMAITMOHHBIN MPOAYKT, NPEOCMasisims €ro, 6eCmu

JMICKYCCHIO U KOPPEKmUpo8ams CBOIO TO3UIUIO 10 €&
pe3ynbTaTam

32 | Knaccudukarms BeriectBa, ux kiaccuukanys ¥ MHOrooopasmue. Bvinonnsampb TeCThI, pewiams 3a1a4d U YIPOKHESHUS 110
HEOPTraHUIECKUX [TpocTeie BerecTBa: METAJUTHI M HEMETAJUTHI. TEMe.

BEIICCTB CrnoxHbIe BEUIeCTBA: OKCHJIBI, OCHOBAHUS, KHCIIOTHI, | //[p0600ums OLEHKY COOCTBEHHBIX JIOCTHIXKEHHH B
conu YCBOCHUU TEMBI.
Koppexmupoéams cBOM 3HAaHUST B COOTBETCTBUU C
TUTAHUPYEMBIM PE3YIbTaTOM

33 | KorrponbsHas padora Ne 2 «OCHOBHBIC KJIACCHI HEOPTAHUIECKUX COCTUHEHUIN)

34 AHanu3 KOHTpOJIbHOM paboThl. [ToaBeneHne UToroB yueOHOTO roaa

35 Pe3epBHOe Bpemst
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IIpumepHoOe TeMaTH4YeCKOe IJIAHMPOBAaHNE Kypca 8-ro kiacca

(2 4 B Henemo, Beero 70 4, u3 HUX 6 U — pe3epBHOE BpeMA)

Home
pa
OcHoBHOE coep:kaHue XapaKTepuCcTHKA OCHOBHBIX BH/IOB JIeSITeJIbHOCTH
YPOK Tema ypoka
YpPOKa oOyuyarommxcs (Ha ypoBHe y4eOHbIX el cTBHIl)
OB
n/n
8 kiace
HauyanbHble MOHATHS M 3aKOHBI XuMuu (20 4)
1 [Ipeamer  xumuu. | Tena u BemecrBa. CBoiicTBa BEHIECTB. DTAJOHHBIE ObvsicHamsb, 4YTO  TPEOMETOM  HW3YYEHUS  XUMHU
Ponp  xumum B | pu3Myeckue CBOMCTBAa BelIeCTB. Marepuainbl U | SIBJISIIOTCS BEIIECTBA, MX CBOMCTBA U UX MPEBPALCHUS.
KU3HU YEJIOBEKA MarepuaiioBeneHue.  Poinb  XumMum B KU3HHU Pasnuuams Tena u BemecTsa, BelIECTBA U MaTepUAIbL.

coBpeMeHHOTO obmiectBa. OTHomeHue oO0mecTsa K
XUMUH: XeMo primns u xemohoousi.

JdemoncTpanuu. Komiekius MmarepranoB U U3aenuit
U3 HUX.
O3HakoMjeHue ¢

JlaboparopHbie ONbITHL 1.

KOJUIEKIMeN 1a00paTOpHON MOCY bl

Ycemanasnueams ~ TPUYMHHO-CIIEACTBEHHBIE  CBSA3H

MEX/1y CBOMCTBAaMH BEILIECTB U UX IPUMEHEHUEM
Xapakmepuzo6ams TOIOKUTEIBHYIO U OTPULATEIBHYIO

POJIb XMMHHU B )KM3HH COBPEMEHHOT'O OOIIECTBA.
Apeymenmupoeams CBOE OTHOIIEHHWE K XeMODUIMU U

xeMo poOumu.
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Mertoapl  u3ydeHust | Meronsl n3yuenus: xumun. Habmonenue. DkciepuMenT | Xapakmepuzoeamu OCHOBHBIE METO/bI H3y4eHUs
XUMUU MopnenupoBanue. Mozenu MarepuaabHbIE M 3HAKOBBIC | €CTECTBEHHO-HAYYHBIX JUCLIUILINH.
WM CUMBOJIbHBIE. I1Ipusooums mpuMepsl MaTepUATbHBIX U 3HAKOBBIX MU
JleMoHcTpaumu. Mojenu, HCHoNb3yeMble Ha YpPOKax | CUMBOJIbHBIX MOJIENIEH, UCIOb3YEMbBIX Ha YPOKaX (PU3UKH,
¢u3uku, Ouomormu u rteorpadpuu.  OObEMHBIE | | OMONOTHH U Teorpaduu.
IIAPOCTEPIKHEBBIE MOJEIN HEKOTOpbIX Xumuueckux | Cooupamb 0ObEMHBIC M IIAPOCTEPIKHEBBIE MOJIEITU
BeniecTs. Mozeny KpUCcTaNINYECKUX PEILIETOK HEKOTOPBIX XUMUYECKHUX BEIIECTB
ArperaTtHeie I'aser. JKuaxoctu. TBEpaple BemecTBa. Bsaumublie | Pasiuuams TpU arperaTHbIX COCTOSIHHS BEIIECTBA.
COCTOSIHUA BEILECTB | MIEPEXOJbl ~ MEXJY  arperaTHbIMM  COCTOSIHUSIMM | Yemanaeénueams B3aUMOCBSI3M MEXKJy HUMU Ha OCHOBE

BEILIECTBA: BO3rOHKa (cyOuimmanus) u jaecyOnumarns,

KOHJIGHCAllUsl U HCIapeHue, KpUCTaUIM3alus U
TUIaBJICHUE.

JemoncTrpanuu. Cobupanue npudopa JUisl MOTy4EHUS
rasa M IMpoBEpKa €ro Ha I€pMETHYHOCTb. Bo3ronka
CYyXOro JbJa, HOJAa WIM HapTanuHa. ArperaTtHsle
COCTOSIHUS BOJIBL.

JlaGoparopubie onbIThl. 2. IIpoBepka mpubopa mis

MMOJIY4YCHHA Ira30B Ha ICPMCTUIHOCTD

B3aMMHBIX [1EPEXOJIOB.
Hnniocmpuposams 3TH IEPEXO bl IPUMEPaAMHU.
Habnrooams xuMudeckuit SKCIIEPUMEHT U 0elamb BBIBOJIBI

Ha OCHOBE HaAOJIIOICHUNA
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[IpakTuyeckas 3HaKOMCTBO C J1a0OpaTOpHBIM 000PYIOBaHHUEM. Pabomamy ¢ naGopaTopHbIM  O0OpYyJOBaHHUEM U
pabora Ne 1 [TpaBuna TexHUKH 6€301aCHOCTH MpH padboTe B HarpeBaTeJbHBIMM ~ IpUOOpaMM B COOTBETCTBUM  C
kabuHete xumMuu. Hekotopslie Buabl pador. NPaBUJIAMHU TEXHUKH 0€30MacHOCTH.
Buinonnames npocrteiinme MaHUNYISIUU C J1a00paTOPHBIM
obopynoBaHueM: ¢  J1a0OpaTOPHBIM  INTAaTUBOM,  CO
CIIUPTOBKOM
dusnueckue ®dusnueckue sBiaeHusA. Yucrele BemectBa M cMecH. | Paznuuams (uzndeckue U XUMHUYECKUE SIBICHUS, YUCThIE

SIBJICHUA B XUMHUHN
KakK OCHOBa

paszesieHus cMeceit

['omorennsle u  rereporeHHble  cmecu. Cwmecu

razoo0Opasuble, xuakue ©u  TBEpABIC. CrocoObI

pa3leNeHnsl CMecel: IEeperoHKa, WM JUCTHIUIALNA,
¢bunpTpOBaHMUE,

OTCTauBaHHUC, Kpucrajjm3aigud HIn

BhIapuBanue. Xpomartorpadus. [IpuMeHeHune 3TUX
CIOCO0OB B JTAOOPATOPHOM MPaKTHKE, HA MMPOU3BOJICTBE
U B OBITY.

I[eMOHCTpaIII/II/I. Pa3I[€JICHI/I€ JABYX HECMCUINBAIOIUXCA

JKUJIKOCTEM C TOMOIUBK  JICJIUTEIBHON  BOPOHKH.
Huctumarop u  ero  pabora. YcraHoBKa — Juis
¢unpTpoBaHMsT W e€ pabora. YCTaHOBKa  JUIs

BhImapuBaHusi u e€ pabora. Kosmekmus OBITOBBIX

npubopoB st punbTpoBaHUS Bo3nyxa. PazneneHue

BEIIIECTBA U CMECH.
Knaccugpuyuposams cmecn.
Ilpusooums mpuUMEpPHl CMECE Pa3TUYHOTO arperaTHoro
COCTOSIHUA.

Yemanasnueames TPUUMHHO-CIIEACTBEHHBIE CBSI3M MEXIY
(bu3nYecKUMU CBOWCTBAMHU BEIIECTB CMECH U CIIOCOOAMH MX
paszesieHus. Paznuuame

ux, onuceleams n

xapakmepuzoeambsv NPAKTUICCKOC 3HAYCHUC.
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Kpacslero BemiectBa  ¢uomacrtepa C
OyMaxHOH Xpomarorpadumu.
JlaGoparopHble oOmnbITHL. 3.

MHUHEpaIaMH, 00pa3yromuMu TPAHUT. 4.
IIpuroroBieHne reTeporeHHON CMECH IMOPOIIKOB CEpbI

H KCJIC3a U UX pa3ACIICHUC.

IIOMOIIBIO

O3HaKOMJIEHHE C

[IpakTrueckas
pabota Ne 2 (ananor
paboTsl «OurcTka

MTOBAPEHHOU COJIN)

AHaIM3 mMOYBbI

Pabomams ¢ nabopaTopHblM  00OpyJOBaHUEM U

Harpe€BaTCJIbHBIMU HpI/I60paMI/I B COOTBETCTBHH C

MIPaBUJIAMHU TEXHUKH O€30MaCHOCTH.
Buinoanams  mpocrenmme

npuéMbel  oOpalieHus ¢

1a00paTOpHBIM  00OPYAOBAHHEM: BOPOHKOH, (PHIBTPOM,
CIIUPTOBKOM.
Habnwooams 3a CBOWCTBAMH BEIIECTB W SIBJICHHUSMHU,

MPOUCXOAAIIMMHU C BEIICCTBAMMU.

Onucvlgambs XUMUYECKUWA HKCIIEPUMEHT C TOMOULIbIO
pyccKoro (pOAHOrO) SI3bIKA U S3bIKA XUMUHU.
Jlenams  BBIBOABI TO  pe3yibTaTaM  MPOBEIEHHOTO

JKCIIEPUMEHTA




61

ATtomHO- XUMHYECKHUE DIIEMEHTBI. ATOMBI U MOJIeKyIbl. [IpocTeie | OO6vbscHAmb, YTO TAKOE XUMUYECKUI IIIEMEHT, aToM,
MOJIEKYJISIPHOE U CJOXHbIE BELIECTBA. AJUIOTPONMS Ha MpUMEPE | MOJIEKYJa, AJFIOTPONUS, HOHBI.

yYYEHHUE. KHUCII0poa. OcHOBHBIE MOJIOKEHUS aTOMHO- | Paszauuams IPOCTHIE U CIIOKHBIE BEILIECTBA, BEILIECTBA
XUMUYECKUE MOJIEKYJISIPHOTO YYECHHS. Honsl. BeniecTBa | MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS.
JJIEMEHTBI MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHS. Yemanasenueams NpUUNHHO-CIIEICTBEHHBIE CBS3U MEXLY

JemoncTpanuu. Mojienu ajuloTpONHBIX MOAU(DUKAIIMI | COCTABOM MOJIEKYJI M CBOMCTBAMH aJNIOTPOITHBIX
yriepoja u cepsl. [lonmydyenue o30Ha. MOJUpHUKAIMNA KUCIOPO/a.
Dopmynruposams OCHOBHBIE IOJI0KEHUSI aTOMHO-

MOJICKYJIIPHOTO yUEHUS

3HaKU XUMHYECKUX | 3HAKHU (CMBOJIBI) XUMHUYECKHX aJeMeHTOB. | Hazvieams U 3anucvléams 3HAKUM XUMHUYECKUX JIEMEHTOB.
AJIEMEHTOB. Nudopmarus, KOTOpPYHO HECYT 3HAKM XHUMHYECKUX | Xapaxmepuzoeamv WHHOPMALIUIO, KOTOPYIO HECYT 3HAKU
[Tepuonnueckas AJIEMEHTOB.  ODTHMOJIOTHS ~ Ha3BaHUM  HEKOTOPBIX | XHMHUYECKHUX JICMEHTOB.

Tabnuia XUMUYECKUX dJemMeHToB. [lepuoamueckas Ttabnuma | Onucvliéams CTPYKTYPY TAOIUIIBI XUMHUYECKHAX DJIIEMEHTOB
XUMHYECKUX xumuueckux  anemeHtoB  J[. WM.  Mengeneesa: | /.. Menaeneena.

sanementoB J[. W. | KOpPOTKONMEPUOAHBI W ATUHHOTEPUOIHBIA BapUaHThL | OObsacHAMb 3TUMOJIOTHYECKHUE Hayasa Ha3BaHUU
Meneneena. [Tepuoap! u rpynmbl. ['MaBHAs U MOOOYHAS MOATPYMIBI | XUMUYECKUX JIEMEHTOB M MX OTACTBHBIX TPYIII.

unu A- u b-rpynnel. OTHOCHUTENbHAS aTOMHAsI Macca. Paznuuame  KOpPOTKONEPUOAHBIA M IJIMHHONEPUOIHBIN
Jlemoncrpamun. Ioprpers: 1. 5. Bepuenunyca u JI. U. | Bapuantst Ileprommaeckoit cucremst J. M. Menneneesa
Menpeneesa. Kopotkonepuoansiit u
JUTMHHOIIEPUOIHBIN BApUAHTHI [Iepnonnueckoit

cuctemsl [. 1. MenaeneeBa
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10-11 | Xumuueckue Xumuueckue ¢Gopmynbl. Munekcsl u kodpounueHTsl. | Omobpadcams COCTAaB BEIIECTB C MOMOILIbI0 XUMHYECKUX
bopmyItbl OTHOCHTENbHAs MOJICKYIISIpHass Macca. MaccoBast 1oist | GOpMyIL.
XUMHUYECKOTO 3JIEMEHTa B coenuHeHuu. MHopmarus, | Paziuuams WHICKCH U KOA(DOUIIHMCHTHI.
KOTOPYIO HECYT XUMHUYECKHEe (hOPMYIIBI. Haxooums ~ OTHOCHUTENBHYID  MOJIGKYISIPDHYIO ~ Maccy
BEIIECTBA W MAaCCOBYIO JIOJIO XMMHYECKOTO 3JeMEHTa B
COE/IMHEHHUHU.
Tpancruposams nH(pOpMaLHIO, KOTOPYIO HECYT
XUMUYECKHE HOPMYITbI
12-13 | BaneHTHOCTH Banentnocts. CtpykTypHBble hopmynbl. Xumudeckue | OO0vsacHAMb, YTO TAKOE «BAJTCHTHOCTHY.

3JIEMEHTHI C IIOCTOSTHHOU 1 HCpCMCHHOI;'I BaJICHTHOCTBIO.

BeiBon  Qopmynsl  coequMHEHHS MO  BaJIEHTHOCTH.

OHpCIICJIeHI/IC BAJICHTHOCTH XMMHYCCKOI'O 3JIEMCHTA 110

bopmyne BEIIIECTBA. Cocrapnenue Ha3BaHU U
COCIMHEHUW, COCTOAIIMX M3 JBYX XUMHYECKHUX
AJIIEMEHTOB, [0 BAJEHTHOCTH. 3aKOH IOCTOSHCTBA

COCTaBa BELIECTB.
Jemoncrpammu. KoHcTpynpoBaHue

I1ApOCTEPKHEBBIX MOJAEIIEH MOJIEKYI

Ilonumams OTpa)keHHE NOPAIKA COCIUHEHUS aTOMOB B
MOJIEKYJIaX BEIIECTB IMOCPEJACTBOM CTPYKTYPHBIX (POPMYII.
GopMyNnbBl  COENMHEHHWH  T0

BAJICHTHOCTH U onpedeﬂ;zmb BAJICHTHOCTDB 2JICMCHTA

Ymemo cocmaesjisimos

o GopMyIie ero CoeTMHEHHSI
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14 | Xumnueckue Xumnueckue peakuuu. PeareHTsl 1 IpOyKThl peakuuu. | Xapakmepuz06amb XUMHUYECKYIO PEAKIIUIO U €€
peakuuu. [lpusnaku | [IpusHakum  XuUMHUYecKMX  peakuuil. VYCIOBHS  MX | yYACTHUKOB (pEareHThbl U MPOAYKTHl PEAKLIUH).
U YCIIOBUS UX IIPOTEKaHusi W TpekpameHus. Peakuum ropeHusd. | Onucvieams NPU3HAKU U YCIOBHS TEUEHHS] XUMUYECKUX
MIPOTEKaHUs DK30TEepMUYECKUE U SHIOTEPMHUECKHE PEAKIIHH. peaxiuii.
Jemoncrpaumu. Annapatr  Kunna.  Pasnoxenue | Paziuyams ~ dK30TEPMUYECKHME U DHAOTEPMUUYECKHE
Ouxpomara aMMoHusA. ['OpeHHME cepbl M MarHuMeBOM | peakLuH.
JICHTBI. Coomnocums PpeaklMd TOPEHHS U 3K30TEPMUYECKUE
Jlaboparopuble  ombIThl. 5.  B3aumoneiictBue | peakuuu.
pacTBOpPOB XJIOPUJOB U HOJUAOB Kajusl ¢ pacTBOpoM | Habawooame W onuceléams XUMHUECKUH 3KCHEPHUMEHT C
HuTpara cepedpa. 6. [lonydenue runpokcuna meau(ll) n | momomibro pycckoro (poAHOrO) sI3bIKa U A3bIKA XUMHUU.
€ro  B3aMMOJEHCTBHE C CEPHOM  KHUCIOTOWM. 7.
B3auMozeiicTBre pacTBopa coAbl ¢ KUCIOTOU
15-16 | 3akoH coxpaHeHHUs] | 3aKOH COXpPaHEHHUS MacChl BEIIECTB. XHUMHYECKHe | Popmyauposams 3aKOH COXPAHEHHS MACChI BEIIECTB.

MAaccChl BEIIECTB.
XUMHUYecKue

ypaBHEHHUS

ypaBHeHus. (CoOCTaBIEHHE XUMHUYECKUX YypaBHEHHI.

WNudopmarus, KOTOpYI0 HECET XUMUYECKOE YpaBHEHHE.
JMemoncrpanuu. [Toprperst M. B. Jlomonocosa n A. JI.

JlaByasne. I'openue OnbITHI,

docdopa.
WITIOCTPUPYIOIIHNE 3aKOH COXPAHEHHSI MAcChl BEUIECTB.

Jlabopatopubie ombIThl. 8. IIpoBepka 3akoHa

COXpaHCHUA MacCChbl BCIICCTB Ha npumMepe

B3aMMOACUCTBUS IIEN0YM M KucinoTtel. 9. IlpoBepka

Cocmasnsims Ha €ro OCHOBE XMMUUYECKHUE YPABHEHUS.
Tpancnuposams MHPOPMALIUIO, KOTOPYIO HECYT
XUMHUYECKHUE YPaBHEHHUS.

DKCHEePUMEHTATILHO 100MEepI#cOams CIPaBeINBOCTh

3aKOHa COXpaHCHHA MACChl BCIICCTB.
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3dKOHa COXpaHCHUA MaACChl BCHICCTB Ha IIPUMCPC

B3auMo/IeicTBUs E10uM U comu xenesa (111).

17-18 | Tunsl xumuveckux | Knmaccudukanuss xumMuueckux peakuuii mo cocraBy u | Knaccuguyuposams XUMHUECKHE PEAKIMU 1O MPU3HAKY
peaxkuuit YuUCIy pPEareHTOB M MPOAYKTOB. THUIBI XMMHMUYECKHMX | UHCIIA U COCTABA PEAreHTOB U IIPOIYKTOB.
peakuuil.  Peakuum — coemumHeHMs, — pasjoxeHus, | Xapakmepuzoeams PpoJib KaTaau3aropa B MPOTEKaHUU
3aMenieHus u oomeHa. Karanuszaropsl u katanus. XUMUYECKOHN peaKitu.
HemoncTpanmu. [openune docdopa, pactBopenue | Habrrwooams M onucvléams XUMHUECKUNW IKCIEPUMEHT C
IpOAYKTa TOpPeHMs B BOJE M  HCCIEAOBAaHUE | IIOMOIIBIO PyCCKOTO (POAHOIO) SI3bIKA U SI3bIKA XUMUU
IIOJIyYEHHOTO pacTBopa JJaKMycoM.  BzaumopelictBue
COJISTHOM KHUCIIOTHI ¢ IMHKOM. [lomyuenue ruzppokcuaa
meau(ll) u ero paznokeHue npu HarpeBaHUH.
Jlaboparopubie onbiThl. 10. Pa3noxxenue nepokcuaa
BOJIOpPO/Ia C TOMOINbI0 okcuaa Mapranma (1V).
11.3amernienue xene3oM MeIM B METHOM KYIOpOCeE.
19 [ToBTOpEHKE N TectupoBanue, pelIeHUE 3a/1a4 U BBITIOJIHEHUE

0000II[EHHE TEMBL.
Iloaroroska K

KOHTPOJIbHOU

YIPaXHEHUH 110 TeMe
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pabore

20 KonTponbnas padota Ne 1 «HavanbHbIe TOHSTHS ¥ 3aKOHBI XUMUW
Bakueiilme npeacTaBuTe M HeOprannieckux BenlecTB. KoinvyecrBeHHnble oTHOIIeHUs B xumuu (18 1)
21 | Bo3myx u ero CocraB Bo3nyxa. Xapaxkmepuzoeams 00bEMHYIO TOJI0 KOMIIOHEHTA TaKOU
COCTaB [TonsTue 06 00BEeMHOI 1071€ (P) KOMIIOHEHTA MPUPOJAHON Ta30BOM CMECH, KAK BO3IYX, U pACCUUMbBIBAMb

NPHUPOIHOM ra30BOM CMECH - BO3yXa €€ 110 00bEMY 3TOI CMeCH.
Pacuer 00beMa KOMIIOHEHTA Ia30BOI CMECH 110 €r0 Onucwvisams 00BEMHBIN COCTaB aTMOC(HEPHOTO BO3TyXa U
00BEeMHOM J10J1€ ¥ HA00OPOT. NOHUMAmMb 3HAYEHHUE ITOCTOSIHCTBA 3TOTO COCTaBa IS
JemoncTpaumu. Onpesienenre coiepkanus KUuciaopoaa | 310pOBBL.
B BO3JYyXE€.

22 | Kucnopog Kucnoponu. O3om. [Tonyuenne kucnopona. Codupanue | Xapakmepuzoeams 030H, KaK aJUIOTPOITHYIO MOIU(PHKAIIIO

U pacro3HaBaHUe KUCIOpoaa. XUMUYECKHE CBOWCTBA
KHUCIJIOPO/JIa: B3aUMO/JIEHCTBHE C METaJIaMH,
HEMETaJUIaMU U CIIOKHBIMU BeriecTBamu. [Ipumenenue
Kucioposia. KpyroBopoT kuciopoja B Ipupo/e.
Jemoncrpanuu. [lonydyenune kucnopoaa
pa3oKeHUEM TIepMaHTaHaTa KaJlus ¥ TIEPOKCHIA
Bozioposia. CoOupaHue METOJIOM BBITECHEHHS BO3/lyXa U
Bo/bI. Paco3naBanue kucioposa. ['openue maruus,

xKenesa, yris, cepbl 1 pocdopa B KUCIOpoOIe.

KHCIIOpOJIa.

Onucvieams ~ (QU3NYECKHE W XUMHYECKHE CBOMCTBA,
MOJTly4YeHUE U MPHUMEHEHUE KHCIOpOoJa C HCIOIb30BaHUEM
PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMHH.

Yemanasnueams TPUYMHHO-CIICACTBEHHBIC CBS3H MEXKY
(U3NYECKUMU CBOWCTBAMH KHCJIOpPOJa W CIOCO0aMH €ro
coOupaHusl.
IIposooums, Habmooams W OnUCKIGAMb XUMUYECKUIN

IKCIICPUMCHT 110 IMMOJIYYCHUIO, CO6I/IpaHI/IIO u
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pacCiio3HaBaHUKO  KHCJIOpoJa C CO6.HIOI[€‘HI/I€‘M IpaBHJI

TEXHUKHU 0€30IT1aCHOCTH

23 [TpakTudeckas [Toryuenue, cobupaHue v pacro3HaBaHUE KUCIOPOaa Pabomams ¢ mabopatopHbiM  00OpyJOBaHHWEM U
pabota Ne 3 HarpeBaTeNbHBIMM ~ TpubOOpaMu B COOTBETCTBUU  C

MPaBUIIAMU TEXHUKH 0€30MaCHOCTH.
Buinonnams  mpocrteiiive  mpuemMbl  oOpallieHHs ¢
mabopaTOpHBIM  000pYyIOBaHUEM: COOUpaTh TPHOOP AJIs
MOJTyYeHUs] Ta30B, IMPOBEPSATh €ro0 Ha TEePMETUYHOCTH U
MCIONB30BaTh IS MOJIy4YEHUS] KUCIOPO/Ia.
Cobupamp KHUCIOPOJ METOIOM BBITECHEHUS BO3IyXa M
PAacno3nasams €ro.
Habnwooams 3a CBOWCTBAMH BEIIECTB W SIBJICHHUSMHU,
MIPOUCXOISIIIUMU C BEIIECTBAMHU.
Onucviams XUMHYECKUNH OKCIEPUMEHT C TOMOIIBIO
€CTeCTBEHHOTO (PYCCKOTO WM POIHOTO) SI3bIKA U SI3bIKA
XUMUH.
Cocmasnams  OT4€T TIO pe3yibTaTaM TPOBEACHHOTO
IKCIIEPUMEHTA

24 Oxcuabl Oxcuapl. OOpa3zoBaHre Ha3BaHUI OKCHJIOB 110 MX Buvioensme cyiecTBeHHBIC TPU3HAKK OKCHUJIOB

dopmynam. CocraBieHue GopMysl OKCHIOB 1O UX

/Jlasamb Ha3BaHUS OKCHIOB 1O UX (hopMyaMm
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Ha3BaHUAM. HpeﬂCTaBI/ITCHI/I OKCHOOB: BOJa U
VIJIEKUCIBIN Ta3, HeraméHasi H3BeCTh.
JemoncTpanuu. Komiekius okcumioB
Jlaboparopubie onbIT. 12. [TomyTHEHHE N3BECTKOBOM

BO/IbI IIPU IIPOITYCKAHUU YIIIEKUCIIOTO ra3a

Cocmasnsims HOpMyIbl OKCHJIOB IO UX HA3BAHUSAM
Xapaxmepuzoeams TaKUX TpeACTABUTENEH OKCHAOB, Kak

BOJa, YFJ'ICKI/ICJIHﬁ ra3 u HeramiéHasi U3BeCTh.

25 Bognopon Bognopon B npupojie. dusnveckre U XUMUYECKUE Xapaxmepuzoéams COCTaB MOIIEKYJbl, (u3ndyeckue u
CBOICTBa BOIOPO/JIa, €TO MOIYYEHHUE U IPUMEHEHHE. XUMHYECKHE CBOWCTBA, TIOJIyUCHHE U  TPUMEHEHHUE
JemouncTpauuu. [lonyuenue, cobupanue u BOJIOpOA.
pacrio3HaBaHue Bojopoza. ['openue Bogopoa. Yemanasnueams TpUYMHHO-CIIEACTBEHHBIE CBSI3M MEXIY
BsaumoneiictBue Bomopoaa ¢ okcuaom meau (11). ¢buznyeckuMu CBOMCTBAaMHM U crocobamMu  cobupaHus
Jlaboparopubie onbIT. 13. [Tonydenue Bogopoaa BOJIOPOJIa, MEXKIY XHUMHUYECKUMH CBOMCTBAMM U €rO
B3aMMOJICHCTBHEM LIMHKA U COJITHON KHUCIOTHI MIPUMEHEHHUEM.
Ilposooumsb, Habnooamv W onucvl8ams XAMHYECKUN
AKCIIEPUMEHT o MOJTyYEHU O, COOMpPAHUIO u
pacro3HaBaHUIO BOJOpPOJa C  COONIOJCHHEM MPaBUII
TEXHUKHU 0€30MacHOCTH.
26 | [IpakTHueckas [Tosyuenue, cobupanue 1 paco3HaBaHUE BOAOPOJA Pabomamvy ¢ nabopaTopHbIM  O0OpYyIOBaHHUEM U
pabota Ne 4. HarpeBaTeNbHBIME ~ TpuOOpaMu B COOTBETCTBUU  C

IIpaBuJIaMH TCXHUKH 0€e30MacHOCTH.

Buinoansams  mpocreidimme  mpueMbl  oOpaimieHus ¢

nabopaTOpHBIM  000pYyIOBaHUEM: COOUpaTh TPHOOP AJIs
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HOHy‘ICHI/IH ra3osB, HpOBepHTL €ro Ha I‘epMeTI/I‘-IHOCTL 148
HCIOJIB30BaTh IS MOJIydEHHUS BOJIOPO/IA.

Cobupams BOAOPOA METOJOM BBITECHEHHMS BO3JyXa U
PpAacno3nHasams €ro.

Habniooams 3a CBOUCTBAMU BCIISCTB M SBJIICHUSIMH,
HpOI/ICXO,Z[ﬂH_[I/IMI/I C BE€ICCTBAMMU.

Onucvieams XUMHYECKUN OKCIEPUMEHT C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) sI3bIKa U sI3bIKA
XUMUH.

Cocmasnams  OTY€T TIO pe3yibTaTaM TPOBEIACHHOTO

JKCIIEPUMEHTA

27

Kuciaotsl

Kucnotel, ux coctaB U UX Kiaccuukamus.
WNupukaropsl. Tabnuna pactBopumoctu. ComnsiHast 1

CCpHas KUCJIOThI, UX CBOMCTBa U IMPUMCHCHHUC

IleMOHCTpaIII/II/I. KOJ'IJ'IeKI_[I/IH MHHCPAJIbHBIX KHUCJIOT.

[TpaBuiio pazbaBiieHUs CEPON KUCIIOTHI.
JlaGoparopHuble onbIT. 14. Pacrio3HaBanue KUCIOT

HHIAUKAaTOPpaMHU.

Ananuzuposams cOCTaB KUCIOT.

Pacnoznasame KUCIOTHI C TOMOLIBIO UHIUKATOPOB.
Xapaxmepuzosams TPENCTABUTEIEH KHUCIOT: COJIIHYIO U
CEPHYIO

Ymemsv xapakTepuzoBaTh pacTBOPUMOCTb COEAMHEHUH C
MTOMOIIBIO TaOIHUIBI PACTBOPUMOCTH.

Yemanasnueams TpUUMHHO-CIEICTBEHHBIE CBSI3M MEXKIY
CBOMCTBAMHU COJITHOM W CEPHON KHCJIOT U OOJNACTIMHU WX

MMPUMCHCHMU.
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Ocosnasams ~ HEOOXOTUMOCTb ~ COOJIIOJICHHUS  IMPaBHII

TEXHUKHU 0€30IT1aCHOCTH Ipu pa60Te C KUCJIOTaMH.

28 Conu Conu, ux coctaB U Ha3BaHus. PacTBopuMoOCTh coneld B | Xapakmepuzoéams COAM  KaK MPOAYKTHl  3aMeIeHUs
Boze. [IpencraBurenu coseil: xiopua HaTpusi, KapOOHAT | BOJOPOJA B KUCIOTE HAa METAJl.
Hatpusi, GocdaT KaabIus. 3anucvieamv GOpMyIIBI COJIEH IO BAJICHTHOCTH.
demoncrpanun.  Komnmekmust  comed.  Tabnuna | Hazvieams conu 1o GopMyIiam.
pPacTBOPUMOCTH OCHOBAHHI, KUCIIOT U COJIEH B BOJIE Hcnonvzosams TaOIUILy pPacTBOPUMOCTHU TUTS
XapaKTEePUCTUKH CBOMCTB COJIEH.
1Iposooums pacuétsl 1o Gopmynam coyent
29 KomnuecTBo [TocTostnnast Aoraapo. KonuudectBo BemiectBa. Monb. | O6vscHAmMb, YTO TaKOE «KOJIMYECTBO BEIIECTBA», «MOJbY,
BelecTBa Monspuas wmacca. KparHble eAMHUIIBI W3MEpPEHUsS | «IIOCTOSTHHAs ABOTAIpO», «MOJISIPHAS] Maccay.

KOJIMYECTBA BEIIECTBA — MUIMMOJb U KHJIOMOJIb,
MHJIJTUMOJISIPHAS] ¥ KUJIOMOJISIPHASE MacChl BEIIECTBA.
PacyeTrsl ¢ WCIOIB30BAaHHMEM MOHATHH «KOJHMYECTBO
BEIIIECTBAY, «MOJISIpHas Maccay, «IIOCTOSITHHAS
ABoraapoy.

Jdemoncrpanun. HekoTopble MeTajlibl, HEMETAUIbI U

COCIMHCHUA KOJINMYCCTBOM BCIICCTBA B 1 monn

Pewams 3aJa4yun C HCIIOJIB30BaHUEM MMOHATH U

«KOJIMYECTBO BCIICCTBA», «KMOJISIPHAA MacCa», «IIOCTOSSHHAaA

ABorajipo
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31 | MomsipHslii 00beM 3akoH ABoraapo. MomsipHblii 00beM ra3000pa3HbIX | O0bACHAMb, YTO TaKOE «MOJIAPHBIA O00bEM Ta30BY,
ra3o000pa3HbIX BemecTB. OTHOCUTENbHASA IUIOTHOCTh OAHOTO ra3a IO | «HOPMaJlbHbIE YCIOBUSY.

BEILIECTB JIpyroMy. Pewams 3anaun ¢ NCNONb30BaHUEM MOHITUN «KOJIHMYECTBO

KpaTHble eauHUIBI U3MEPEHUs — MUUIMMOJIAPHBIA U | BEIIECTBa», «MOJISIpHAsl Maccay, «MOJISIPHbBII 00beM ra3oBy,
KWJIOMOJISIPHBIN 00BbEMBI I'a3000pa3HbIX BEILIECTB. «TOCTOSIHHAsE ABOTaJIpoO».
Pacuersl ¢ HCHONB30BAHUEM IIOHATUH «KOJIMYECTBO
BEILIECTBA», «MOJISIpHAs Macca», «MOJBIPHBI 00beM
ra3oB», «IIOCTOSIHHAs ABOTazipo».
JemoHcTpanmu.  Mogens  MoJsipHOro  o0bema
ra3000pa3HbIX BEIIECTB
32-33 | Pacuérsl o PacueTsl ¢ UCHONB30BAHUMEM MOHATHH «KOJIMYECTBO Xapakmepuzosambo KOJINYECTBEHHYIO CTOPOHY

XUMHUYECKUM BEILIECTBA», «MOJISIpHAas Macca», «MOJBIPHBI 00BEM | XUMHUECKHUX OOBEKTOB U IPOLIECCOB.

YpaBHEHUSM ra3oB», «4UCI0 ABOTraapo» Pewams  3amaun ¢ UCHOJB30BaHUEM  MOHATUH
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Macca», «MOJIIPHBIN
00bEM I'a30B», «IIOCTOSIHHAsE ABOTaIpo»

34 | Bona. OcHoBaHus I'mapochepa.  KpyroBopor Bomel B mpupogne. | O0vsacHAmb, 4YTO  TaKOe€  «OCHOBAHUS»,  «IIEIOYM»,
dusnueckue U XUMHUYECKME  CBOWCTBA  BOJBI: | «KAUECTBEHHAs PEAKIMsDY, KHHAUKATOP).

B3aNMOJICHCTBHE C OKCHIAMHU.

OcHoBaHusA, UX cocTaB. PacTBOpHUMOCTh OCHOBaHHI B

Knaccuguyuposams ocHOBaHMSI TI0 PAaCTBOPUMOCTHU B BOJIE.

Onpeodensimo NPUHAIIKHOCTH HEOPTAaHUYECKUX BEIIECTB K
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BoJie. MI3MEHEHHE OKPACKH MHIAUMKATOPOB B LIEIOYHOU
cpene. [lpencraBuTenu 1meaodeil: TUIAPOKCUIBI HATPHUS,
KaJIMsI ¥ KaJabIvs.

OCHOBaHMIA.

JdemoHcTpanum. Komnekuust

JlaGoparopubie onbIT. 15. V3MmeHeHue oxkpacku

MHJMKATOPOB B IIIEJIOYHOM Cpele.

KJIacCy OCHOBaHUi 1o (opmyie.

Xapaxkxmepuzosams CBOWCTBAa OTIECNBHBIX MPEACTABUTENICH
OCHOBaHHH.

Hcnonvzoeams TaONHIy paCTBOPUMOCTH ISl OTIPEICTICHUS

pacTBOPUMOCTH OCHOBAHUM.

35

PacTtBOpBI.
MaccoBas
pacTBOPEHHOTO

BCIICCTBA

J0JI4

PactBopuTens m pacTtBOpEHHOE BemecTBO. PacTBOpHI.

PactBopenue. I'unparer. MaccoBas JloJs

pacTBOpEHHOIO BellecTBa. PacueTsl, CBSI3aHHBIE C

HCIIOJIb30BaHUEM IIOHATHA «MaccoBas HO0JIA

pPacCTBOPEHHOTO BEMIECTBAY .
Jlaboparopuble omnbIT. 16. O3HakomieHHE C
npenapaTaMy JOMallHEd WIM IIKOJbHOM anTeyku —
pacTBOpaMH  IIEPOKCHJIA

BOJIOPOJIa,  CIIUPTOBOM

HACTOMKM HOJa U HAIaTBIPHOT'O CIIUPTA.

Obvsacuamb, 4TO TaKOE «MaccoBasi JOJs PacTBOPEHHOTO
BEILIECTBAY.

Yemanasnusamo aHaJIOTUU C 00BEMHON noJen

KOMIIOHEHTOB Ia30BOM CMecH
Pewamo 3aJa4u C HCIIOJIb30BaHUEM MMOHATHH «MaccoBas

J0JIsA 9JICMCHTA B BCIICCTBE, «MacCoBasia JOJIA

PaCTBOPCHHOTI'O BCUICCTBA», «00BbeMHas J0JIA

ra3000pa3Horo BELIEeCTBa»
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36 IIpakTnueckas [TpuroToBneHue pacTBOPOB coyiell C HX 3amgaHHON | Pabomams ¢ nabopaTopHbIM  00OpYyIOBaHHEM U

pabota Ne 5 MaccoBOH aoJei HarpeBaTeJbHBIMM ~ IpUOOpaMM B COOTBETCTBUM  C
MPaBUJIAMHU TEXHUKH O€30MacCHOCTH.
Buinonnams  mpocreiimive  mpuemMbl  oOpallleHHsT  C
1a00paTOPHBIM 000PYIOBAHUEM: C MEPHBIM HUJIUHAPOM, C
BECAMHU.
Habmooams 3a CBOMCTBAMH BEIIECTB M SIBICHUSIMHU,
IPOUCXOSIIMMU C BELIECTBAMM.
Onucvléams SKCIIEPUMEHT C TIOMOIIBIO E€CTECTBEHHOTO
(pycckoro WM pPOAHOTO) si3bIKa W SI3bIKA  XUMUH.
Cocmagnsame OTYETHI 11O pE3yIbTaTaM MPOBEACHHOTO
HKCIEPUMEHTA
T'omosums PpacTBOpbI C ONPEAEICHHOM MaccoBOW aosei
PacTBOPEHHOTO BEIIECTBA.

JomarHuii BelpamuBanue KpHUCTaUIOB ANIOMOKAIMEBBIX KBACLOB | Buinonuams 6€30NacHbIE B JOMAITHUX YCIOBUSAX

skcriepuMeHT Ne 1

HJIM MCJIHOTI'O KYIIOpOcCa.

AKCHEPUMEHTBI, TPOBOIUTH HAOIIOACHHS 32 POCTOM
KpPHUCTAJIJIOB.
Ogpopmnsims OTUET O IPOACTAHHON padoTe ¢

HCIIOJIb30BAHUCM PYCCKOT'O SI3bIKA M A3bIKa XUMHWH.
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37 O0001eHue 1 cucTeMaTH3aIMs 3HaHUH 10 TeMe « BakHelIe npeIcTaBUTeNIu HEOPTraHUIECKUX BellecTB. KondecTBeHHbIE OTHOIICHHUS B
XUMH»

38 KonTponbHas pabota mo Teme « BaxxHelnme npeIcTaBuTe M HEOPraHnIeCcKrX BelecTB. KoMmuecTBeHHbIE OTHOIICHUS! B XUMU)

OcHoBHbBIE KJIacChl HEOpraHuyeckux coeqnuennii (10 4)

39 Oxcunr: O06o00mienue cBeaeHuit 00 okcuaax, ux knaccuukanuu, | O0vsiacHAmMb, YTO TaKOE «HECOJIEOOpa3yIOIINe OKCHIBDY,
KJIacCU(PUKAIMS U | Ha3BaHUSAX U cBOMCTBaX. CrocoObI MOyUYeHUsI OKCUAOB | «coeo0pa3ylolyue  OKCHUIbD», «OCHOBHBIE  OKCHIBD,
CBOMCTBA JlaGoparopuble onbIThl. 17. B3aumopeiicTBie okcuaa | «KMUCIOTHBIE OKCHIBD).

Kanblus ¢ Bomoi. 18. [lomyTHEHHE U3BECTKOBOM BONBI | Xapakmepuzoéams ~ 0O0IME  XUMHYECKHE  CBOWCTBA
CONEO0pa3yIomuX OKCHIOB (KUCIOTHBIX W OCHOBHBIX)
Cocmagnames ypaBHEHHSI pPEAKLMl C ydyacTUEM OKCHJIOB.
Habniooams v onuceiéams peakuiuu ¢ y4acTHEM OKCHJIOB C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U
SI3bIKA XUMUH.
Ilposooumsb  ONBITHL, TOATBEPKJAIOIMINE  XUMHUYECKHUE
CBOMCTBA OKCHAOB C COONIOJIEHUEM TPaBUI TEXHUKU
0e30macHOCTH

40 OcHoBaHus: OcHoBaHus, WX KiIaccuduKaius, Ha3BaHus U cBoricTBa. | Cocmasnams ypaBHEHUS PEAKIMN ¢ yYaCTHEM OCHOBAHUM.
Kinaccuukanus ¥ | B3amMogeilicTBue ¢ KUCIOTaMH, KHCIOTHBIME OKcuaaMu | Habnooams U onucvliéams PEeaklMHd C y4acTUEM KHUCIOT C
CBOIICTBA u comsimMu. PasznoxkeHne HEpacTBOPUMBIX OCHOBAHUMU. | TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U

CriocoObI TIOJTy4eHHsI OCHOBAaHUM.

JlaGoparopHble onbIThI. 19. Peakuus Herpanuzanuu.

sI3bIKa XUMHH.

1] (PO6 00Umb OIIBITHI, MOATBCPKAAIOIIUC XUMHYCCKHE
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20. [Ilomyuenue mMemu () um ero

21.

TUAPOKCHIA

B3aUMOJIEUCTBHE C  KHCIOTOH. Paznoxenue

runpokcuna menu (1) mpu HarpeBanum.

CBOMCTBa OCHOBAHMM, C COOJNIOJEHHEM MpPAaBUI TEXHUKU

0e30macHOCTH

41-42 | KucioTsr: Kucnorel, wx knaccudukanusi u Ha3Banus. OOmme | Xapaxkmepuzosams 00UINE XUMHUECKHAE CBOMCTBA KUCIIOT
KIacCU(UKAIMS U | XAMUYECKHE CBOWCTBa  KHUCIOT. BzaumopelictBue | Cocmasnsime ypaBHEHHS PEAKIUH C y4acTHEM KHUCIOT.
CBOICTBa KHCIIOT C MeTalaMH. ODJEKTPOXUMHUYECKUN psan | Habrooame M onucvléams peakiyi ¢ y4acTHEM KHCIOT ¢

HamNpsOKEHUH MeTasioB. B3auMopelicTBHE KHUCIOT C | IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U
OKCHIIaMH MeTaIoB. B3amMojeicTBHe KHCIOT C | SI3BIKa XUMHH.

OCHOBaHUSIMHU — peakius HeuTpanuzauuu. | [Ipogooums  OMBITHI, TOJTBEPKAAIONINE  XUMHUYECKUE
BzaumopeiictBue kucinotr ¢ consiMu. [lomydeHue | cBOWCTBa KHCIOT, C COOJIOACHHEM TpPaBUI TEXHUKHU
OECKHCTIOPOIHBIX U KUCIOPOCOAEPKAIINX KHCIIOT. 0€30I1aCHOCTH

JlaboparopHble onbIThl. 22. B3anumoaeicTBre KUCIOT

¢ MetayuiaMu. 23. B3anMoaelicTBHE KHUCIOT C COJIIMU

43-44 | Comnu: Conn, 170, KJIaCCHU(PHUKAIUSI H cBOiiCTBa. | Pa3nuyarh NOHATHS «CPEIHUE COJIM», «KHUCIBIE COJUY,
kinaccudukanus W | BlaumonelictBue coseid ¢ MeTalslaMH, OCOOCHHOCTH | «OCHOBHBIE COJIW).

CBOliCTBa ATUX peakuuil. B3aumoelicTBue coiei ¢ CosIMU. XapakTepu3oBaTh O0IIMEe XUMUIECKHE CBOWCTBA COJICH.

JlaGoparopubie onbIThl. 24. (O3HaKOMJIEHHE C
KOJJIeKIMen coneil. 25. BsaumoneiictBue cynbgara
memu (1) ¢ sxemesom. 26. BzammopeiicTBue coneit c

COJIAIMM.

Cocmasnames ypaBHEHMsI peaklUUid C Y4YacTHEM COJIEH.
Habnwooams M onuceiéams peakd ¢ y4yacTHEM COJIeH ¢
MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) SI3bIKA U

A3bIKa XUMHH.
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1] (PO6 00Umb OIIBITHI, MOATBCPKAAOIIUC XUMHYCCKHE

CBOMCTBA cCoOleH C CO6J'IIOI[€HI/IGM npaBujlI TCXHUKH

0e30MacHOCTH
45 I'eneTnueckast cBs3b | ['eHeTnueckue  psapl  MeTaula W HeMeTaa. | Xapakmepuzoeams NOHATHE «TEHETUYECKUH PS».
MEXIy  Kiaccamu | ['eHeTmueckas CBsI3b MEX]y KiIaccaMH HEOpPTaHWYECKUX | Muntocmpupoéams TEHETUYECKYIO B3aUMOCBA3b MEXIY
HEOPraHUYECKUX BEIIIECTB. BEIIECTBAMHU: MPOCTOE BEIIECTBO — OKCHJl — THJIPOKCH]
BEIIIECTB JlaboparopHble onbIThbl. 27. ['eHeTHMYeCKas CBSI3b HA | — COJIb.
IIpUMEpE COEAUHEHUN MEIH. 3anucvliéamv  ypaBHEHUSI peakluid, COOTBETCTBYIOIIUX
IIOCJIEIOBATEIIbHOCTH («1erouxe») IIpEeBpAILCHUN
HEOPraHMYEeCKUX BEIECTB Pa3IMYHbIX KJIACCOB.
46 [IpakTrueckas Pemenune sxcriepuMeHTaIbHBIX 3a/1a4 Ymems obOpamatecs ¢ mabopaTOpHBIM 000PYIOBAaHUEM H
pabota Ne 6 HarpeBaTeJIbHBIMM ~ NpUOOpaMH B COOTBETCTBHUH  C

NpaBHJIaMU TEXHUKU O€30MacHOCTH.

Pacnosnasams HEKOTOpBIC AaHMOHBI M KATHOHBI.
Habniooams CBOWCTBA IIEKTPOJIUTOB M HMPOUCXOISAIIUX C
HUMM SIBJICHUI.

Habniwooams W onuceiéams  peakuuu C  y4acTHEM
AIIEKTPOJIMTOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIH
POHOTO) SI3bIKA M SA3bIKA XUMHH.

@opmynuposampb BBIBOABI 10 pe3yJbTaTaM MPOBEICHHOTO
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JKCIIEPUMEHTA

47

O06o01eHne 1 cucTeMaTu3anus 3HaHui 1Mo Teme « OCHOBHBIE KJIACChl HEOPTaHUYECKHUX COCTUHEHUI

48

KOHTpOJ’IBHaSI pa60Ta o TeMe «OCHOBHBIE KJIACChI HCOPTaHNYCCKUX COCIMHCHUI

Iepuoaunuecknii 3akoH u [lepnoanyeckas cucrema xumnueckux 3jemeHToB /.. MenaesneeBa u crpoenune aroma (8 4)

49

EcrecTBenHbBIC
ceMelcTBa
XUMUYECKUX
3JIEMEHTOB.

AmdoTepHOCTh

EcrecTBeHHbIE cemMelWCTBA XUMHYECKUX JJIEMEHTOB:
HIETIOYHBIE U IET0YHO3EMENIbHbIE METaJUIbl, T'aJOTEHBI,
WHEpTHBIC (OJaropojHple) Trasbl. AMdoTepHOCTD.

AmdoTepHBIE OKCHUABI W TUIAPOKCHABL. KoMIuiekcHbIE

COJIH.
JlaGoparopHbie ONBITHI. 28. [Tonyuenune
aMm(pOTepHOr0 THUAPOKCHIA M  HUCCIEIOBaHHE €ro
CBONCTB.

ObvacHamb NPU3HAKHY, TT03BOJISIONINE O0bEIUHAT TPYIIIIHI
XUMUYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMENCTBA.
Packpvisams xumuyeckuil cMbICT (3TUMOJIOTHIO) Ha3BaHU I
€CTECTBEHHBIX CEMENUCTB

Apaymenmuposams OTHOCUTEIBHOCTh HA3BaHUSI K MTHEPTHBIC
razph»

Obvsacuamp, 4YTO Takoe «aM(pOTEpHBIE COEIMHEHUS.
Habnooams n onucvieams peakuuii MeXAy BEIIECTBAMH C
MTOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Xapakmepuzoéamv TBOWCTBEHHBIH XapaKTepe CBOWCTB
aM(OTEPHBIX OKCUIOB M THIIPOKCHJIOB.

IIpo6ooumsb OMBITHI TO MOJYYCHUIO U TOJTBEPKICHHIO
CBOMCTB  aM{(OTEepHBIX

XUMHUYCCKHX OKCHIOOB n

THAPOKCHUIOB C CO6J'IIO,I[CHI/IGM IIpaBUJI TEXHUKHU

0€30IaCHOCTH.
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50 Otkpsitue 1. Otkpeitue JI. M. MenneneessiM  Ilepuoguueckoro | Pasauuamo €CTECTBEHHYIO u HUCKYCCTBEHHYIO
MenpeneeBeiM 3aKkOHa M co3fgaHue uM Ileproandeckoi CHUCTEMBI | KJIacCUPHUKALMH.

ITeprognueckoro XUMHYECKUX JIEMEHTOB. Apeymenmuposams oTHeceHue llepmonndeckoro 3akoHa K

3aKOHa JleMoHCTpanuu. Paznuunbie ¢bopMmbI TabNUIl | €CTECTBEHHOW KilacCH(PUKAIIUU.
MEPUOANYECKON CHUCTEMBI. MognenupoBanue | Moodenuposamu XUMHUYECKHE 3aKOHOMEPHOCTH c
noctpoenust  Ilepuoamueckoir  cuctemsl  JI. . | BbIOeNeHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W
MeneneeBa NPEACTaBICHUEM UX B NMPOCTPAHCTBEHHO-Tpa(puiIecKoil min

3HAaKOBO-CUMBOJIMYECKOH (opme
o1 OcHoBHEbIE cBefleHUSI | ATOMBI  Kak (opma CYIIECTBOBAaHHS XUMHUYECKUX Obvsacuamp, UYTO TaKOE  «IPOTOH», «HEHUTPOHY,

O CTPOCHHUU aTOMOB.

sneMeHTOB. OCHOBHbBIE CBEICHUSI O CTPOECHHUU ATOMOB.
JlokazarenbCcTBa CI0KHOCTH CTPOEHUSI aTOMOB. OMBITHI
Pesepdopaa. [lnanerapHas Moaenb CTPOCHHSI aTOMA.
CoctaB  aTOMHBIX  s€p: TMPOTOHBI, HEHUTPOHHI.
OTHOCHUTENLHAsT aTOMHAas Macca. B3auMoCBS3b MOHATHI
«IPOTOH», «HEUTPOH», «OTHOCUTENIbHAs aTOMHas
Maccay.
Jdemoncrpanun. Mojienu aToMOB XUMHYECKUX

9JICMCHTOB.

«IQJICKTPOH», «XUMHUYECKHMN QJICMCHT», «MacCOBOM YHCIIO».

Onucwieamo CTPOCHUE aTomMa

aqpa UCHIOB3YS
[Tepuonnueckyro cucremy xumMuueckux syemeHToB J[.H.
MenneneeBa.

Ionyuams wHPOPMAIUIO 1O XUMHU U3 Pa3ITUIHBIX

HUCTOYHUKOB, aHaA1u3upoeams e€.
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52 Crtpoenue Mukpomup. Dnektponbl. CTpoeHHe dJIEKTPOHHBIX | OO0vbscHAmMb, YTO TaKOE «IJIEKTPOHHBIA CIOW» WIH
AIEKTPOHHBIX ypoBHell atroMoB xuMmuueckux 3yeMeHTOB NoNe 1-20. | «3HepreTudeckuil ypoBEHbY.

YPOBHEM aTOMOB [TonsiTHE O 3aBEpLUIEHHOM 3JIEKTPOHHOM YpPOBHE. Cocmaenams CXeMbl pacHpeieseHUus SJIEKTPOHOB 0
XUMHUYECKHUX AJICKTPOHHBIM CJIOSIM B 3JICKTPOHHOU 000JI0UYKe

anemeHnToB NoNel-20

B Tabmuue J. 1.

MenneneeBa.

53 [Tepuonnueckuit N3oTombI. Du3nyecKuit CMBICII CUMBOJMKHU | Packpvieams (HU3UUECKUN CMBICI: TOPSIKOBOIO HOMEpa
3akoH J[. 1. [Tepuoanueckoi CHUCTEMBI. CoBpeMeHHast | XUMUYECKOTO dJIEMEHTa, HOMepa IIepuoja H Homepa
MenneneeBa u dopmynupoBka Ilepuonnyeckoro 3akona. l3MeHEHUS | TPYIIIBL.

CTpOEHHUE aTOMa CBOMCTB DJIEMEHTOB B IMEpUOAAaX U TIpynmnax, kKak | O0vacHAmMb 3aKOHOMEPHOCTH U3MEHEHHSI METAJUIMYECKUX U
(GYHKIMS CTPOEHUS JIEKTPOHHBIX 0007I04YeK aTOMOB. HEMETAUNINYECKUX CBOMCTB XMMHYECKHUX 3JIEMEHTOB U HMX
COCIMHEHUH B MEPUOJaX U TPYIIIaX.

54-55 | Xapaktepucruka XapakTepucTUKa OJJIeMEHTa-MeTallyla | JJIeMeHTa- | Xapakmepuzoeams  XUMHUYECKHE  3JeMEHThl  |—3-To
XUMHYECKOTO HEMETalUla MO MX NOoJIo)KeHHo B lleproguyeckoit | nepuoaoB mo ux mnosnoxeHuro B [lepmoanueckoil cucreme
3JIeMEHTa Ha cucTeMe Xxumuueckux anementoB JI. V1. Meneneena. xuMH4eckux sneMeHToB 1. Y. Meneneena.

OCHOBAHUHU €T0 JeMoHcTpanmu. Mojenu aToMOB 3JeMEHTOB 1—3-10 | Apeymenmuposams CBOUCTBA OKCHIOB W THJIPOKCHIIOB
MOJIOKEHUS B MEepPHOJIOB METaJJIOB U HEMETAJIOB MOCPEACTBOM YPaBHEHUM peaKIIvil
[Tepuoanueckoii
CUCTEME

56 3HaueHue CooOmieHnss  ydammxcss O OKM3HM, HaydyHoW W | Onpedensamb UCTOUHUKN XUMUYECKON HH(pOpMau
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Ilepuonnueckoro
3aKOHa U
[Tepuoanueckoi
CHCTEMBI
XUMHYECKUX

anemenToB /. .

obmecTtBeHHor  aesrenbHoctd  J[.M.  MeHneneeBa
«IlepronueckomMy 3aKOHY HE TPO3UT pa3pylICHHE, a

TOJIBKO PAa3BUTHUC U HaI[CTpOﬁKH O6€I.[IaIOTC$I»

Ionyuams HEOOXOOMMYIO HMHQPOPMAIHMIO W3 Pa3sTUYHBIX

HCTOYHUKOB, aHanu3uposams eé, ogopmasams
MH(POPMALMOHHBIA TPOAYKT, Npe3eHmosams €ro, eecmu
HAY4YHYIO IUCKYCCHIO, OMCmMasams CBOIO TOUKY 3pEHUS WIH

KOppekxmupogamy €g.

MeHnpeneera
XuMudeckas cBsi3b. OKNCJIUTEIbHO-BOCCTAHOBHUTEJIbHbIE peakuuu (8 1)
57 Honnas HNonnas xumudeckas cBsi3b. HoHbl, o00pazoBaHHble | QObsACHAMb, YTO TAKOE HOHHAS CBS3b, HOHBI.
XHMHUYECKas CBA3b aTOMaMH METaJUIOB U HeMeTauioB. CxeMbl 00pa3zoBanus | Xapakmepuzosams MeXaHU3M 00pa30BaHMsI HOHHOW CBS3U.
WOHHOW CBs3u Uil OmHapHBIX coeauHeHuil. Wonubie | Cocmasnsims cXeMbl 00pa30BaHUS HOHHOM CBSI3H.
KPUCTAUTMYCCKHAE PEmIETKH W (DU3MUECKHe CBOWCTBA | Mcnonv306ams 3HAKOBOE MOICITUPOBAHUE. Onpedensimo
BEIIECTB C OTUM TUMOM pemeTok. [loHsATHE O | THII XUMHYECKOU CBS3H MO (hOpMYJie BEIIECTBA.
(hopMyIBHOM €IMHHIIE BEIIECTBA. IIpusooums puMepkl BEIIECTB C HOHHOM CBA3BIO.
JemoucTpauuu. Bugeobparments! u cnaiifapl « MonHas | Yemanasniueams TPUYUHHO-CICICTBEHHBIE CBSI3U MEXITY
XUMHYECKasg CBs3b». KoJUleKnMs BEmECTB C HOHHOM | COCTAaBOM BEIIECTBA M BUIOM XMMHUYECKOW CBSA3U, MEXKIY
XUMHYECKOMN CBSI3bIO. Mogenu VMOHHBIX | MOHHOM CBS3bI0 U KPUCTANIMYECKUM CTPOEHUEM BEIIECTBA,
KPUCTAJUIMYECKUX PEIIETOK. MEXKy KPUCTAUIMYECKUM CTPOCHUEM BEIIECTBA U €rO
(U3NIECKUMU CBOWCTBAMU
58 KoBanenTHas KoBanenTHass xumuueckass CBA3b. OJEKTpOHHbIE U | OObACHAMb, YTO TAKOE KKOBAJICHTHAS CBS3bY,

XUMHUYCCKas CBA3b

CTpYKTypHBIE (opmynbl. [loHSTHE O BaJIEHTHOCTH.

«BAJICHTHOCTbB».
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KoBanentnas HenomnsipHasi cBsizb. Cxembl 00pa3zoBaHHA

KOBAJICHTHOM CBSI3H JJIA 6I/IHapHLIX COCﬂHHGHHﬁ.

MOJ'ICKy.]'IHpHBIC n AaTOMHBIC KpUCTAJININICCKUC

PEMIETKH, U CBOMCTBA BEHIECTB C 3TUM THUIIOM PEHIETOK.

JemMoHcTpanmu.  BujpeopparmMeHTsl U CIIAWBI
«KoBanentHag  xumudeckas  CBA3b».  Koiuiekmusg
BELIECTB MOJIGKYJIIPHOTO ¥ aTOMHOIO  CTPOCHHS.

Monenu MOJICKYJIIPHBIX U ATOMHBIX KPUCTAJINYCCKUX

pPEUIETOK.

Cocmasnsaimsb cxeMbl 00pa30BaHUsI KOBAJICHTHOM
HETIOJISIPHONM XUMUYECKOMN CBSI3H.

Hcnonvszoeams 3HaKOBOE MOJIENIMPOBAHUE.

Onpedensimv TN XUMUYECKOH CBSI3U TI0 opMyJie
BEIIIECTBA.

IIpusooumsb mpUMEpHI BEIIECTB C KOBAICHTHOW CBA3BIO.
Yemanasnueams npUUMHHO-CIIEACTBEHHBIE CBS3H MEXTY
COCTaBOM BEI[€CTBA U BUIOM XUMUYECKOU CBSI3U, MEKIY
KOBAJICHTHOM CBSI3BI0 M KPUCTAITMIECKUM CTPOCHUEM
BEIIIECTBA, MKy KPUCTAJUTMUECKUM CTPOCHHUEM BEIIECTBA

U ero GU3NIECKUMH CBOHCTBAMHU

59

KosanentHas
MOJISIpHAS

XUMHUYCCKas CBA3b

DJIEKTPOOTPHULIATEIIBHOCTD. Psij
AIEKTPOOTpHIATEIbHOCTH. KOBasieHTHAs moJisipHast
XUMUYecKas CBsi3b. Jumonb. CxeMbl 00pa3oBaHus
KOBaJICHTHOM MOJSIPHOM CBSI3U JUIs OMHAPHBIX
coelMHEeHUN. MOJIeKyIpHbIE U aTOMHBIE
KPUCTAUIMYECKUE PEIIETKH, U CBOKMCTBA BEUIECTB C
3TUM TUIIOM PEIIETOK.

JdemoncTpanuu. Mojenu MOJNEKYISIPHBIX U aTOMHBIX

KPUCTAUIMYECKUX PEIIETOK.

O6’bﬂCH}ZI’I’lb, YTO TaKO€ «KOBAJICHTHAs IIOJApHAsA CBIA3b»,

«IJIEKTPOOTPHUIIATETLHOCTY, «BO3TOHKa 1 R)0%
«Cyomumanus»).

Cocmasnsams cxeMbl 00pa30BaHUs KOBAJICHTHOM MOJSPHON
XUMHYECKOH CBSI3H.

Hcnonvzosams 3HaKOBOE MOJICTTUPOBAHUE.
Xapakmepuzosams MeXaHU3M 0Opa30BaHUS TOJSPHOU
KOBAJICHTHOM CBSI3H.

cBs3U 1O (opMmyIe

Onpedensimo  THN  XUMHUYECKOU

BCIICCTBA.
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Ilpusooumsb TpUMEPHI BEIIECTB C KOBAICHTHOW MOJISPHON
CBA3BIO.

Yemanasnueamp TPUUMHHO-CIEICTBEHHBIE CBSI3M MEXKIY
COCTaBOM BEIIECTBA U BHJIOM XUMHUYECKOW CBSI3H, MEXIY
KOBAJEHTHOM CBSI3bI0 U KPUCTAIMYECKUM CTPOEHUEM
BEILIECTBA, MEXAY KPUCTAJUIMYECKUM CTPOECHUEM BEILLECTBA
1 ero GU3NYeCKUMHU CBOKWCTBAMMU.

Cocmasname  popmynbl  OWHApPHBIX COEAUHEHUH IO
BAJEHTHOCTU U HAXOOUMb BAJEHTHOCTH 3JIEMEHTOB IIO
dbopmyne OMHAPHOTO COCTUHEHHUS.

Hcnonwvzosamo MaTCpruajIbHOC MOJACIIMPOBAHNC

60

Metannueckas

XUMHUYCCKasl CBA3b

Meramnnueckass XMMHYECKas CBsS3b U METaJLIM4ECKas
KpucTajuinueckas pemérka. CBoICTBa BEIIECTB C ATUM
TUIIOM PEILIETOK. Enunas npupoma XMMHUYECKUX
CBA3EN.

JemoncTpanun. BuneodpparmMeHTs! U craii st
«Merammyeckas xumudeckast cBsi3b». Komrekuus
«MeTausl ¥ CIUIaBbD).

JlaGopaTropHusle onbIThl. 29. M3roToBieHne MOICNH,

WJUTIOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOM CBS3U

ObvacHAmb, 4TO TAKOE METAJUIMYECKAs CBA3b.

Cocmasnams  cxeMbl ~ O0pa3oBaHUS  METAUTMYECKOM
XUMUYECKOMN CBSI3H.

Hcnonvszoeams 3HaKOBOE MOJICITUPOBAHHUE.
Xapaxmepuzoeams MeXaHU3M o0pa3oBaHUs
METAJITMYECKOH CBSI3H.

Onpedensimp  THN XUMHYECKOW CBS3M 10  opMyIe
BEIIIECTBA.

Ilpusooums puUMepHI BEIIECTB C METAJUTMYECKOU CBSI3bIO.

Yemanasnusamnb MNPUIUHHO-CIICACTBCHHBIC CBA3U MCKIY
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COCTaBOM BEULIECTBA U BUJOM XUMHUYECKOU CBS3H, MEXKIY
METAJUIMYECKON CBS3bI0 M KPUCTANIMYECKMM CTPOCHUEM
BEIIECTBA, MEXKY KPUCTALUINYECKUM CTPOCHUEM BEIIECTBA
U ero GpU3N4ecKUMHI CBOWCTBAMHU.

Hcnonvzosamo MaTCpruajIbHOC MOJACIIMPOBAHNC

61 CreneHn Crenienp okucieHus. CpaBHEHHE CTENEHU OKUCICHUS M | O0vsicHAamb,  UYTO  TaKOE€  «CTEMEHb  OKHUCIICHUS,
OKHCJICHHS. BaseHTHOCTU. [IpaBuiia pacuéra cTemeHell OKUCICHHS | «BAJICHTHOCTBHY.
1o GopMysaM XMMHUYECKHX COECTUHEHUH. Cocmasnams  popMmynbl OMHApHBIX COEAMHEHUH Ha
OCHOBE 00I1IET0 crocoda UX Ha3BaHUM.
Cpasnusamo 6aneHmHOCMb U CTENIEHb OKUCIICHUS
Paccuumvieams ~ creneHun  OKuCIEHUS 10  QopMmyrnam
XHMHYECKHX COEIMHEHHUH.
62 OKUCIUTEIBbHO- OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH. ObvscHamy, YTO TaKkoe «OKHMCJIUTEIBLHO-
BOCCTaHOBHUTENbHBIC | OmpeneneHue CTENeHEH OKHUCICHHS I 3JEMEHTOB, | BOCCTAHOBUTEILHBIC peaKIum, «OKHUCJIATENDY,
peakiuu 00pa3ylomux BeIIEeCTBA Pa3HBIX KJaccoB. PeakIuu | «BOCCTAaHOBUTENBY, OKHCICHUE)», K BOCCTAHOBJICHHE) .

MOHHOTO 00OMEHA U OKUCIHTEILHO-BOCCTAHOBUTEIHHBIC
pCaKknuu. OKHCIUTEID U BOCCTAaHOBUTECIIb, OKUCICHUEC U
BoccTtaHoBiieHne. CocTaBlieHUE ypaBHEHUI OKUCIUTENb
HO-BOCCTaHOBUTEIIbHBIX peaxiuii METOIOM
AJICKTPOHHOTO OanaHca.

demoncTrpanuu. BzauMmopelcTBue ILMHKA C CEpOH,

Knaccugpuyuposams xXuMHuecKHe PpeakUUil MO IMPU3HAKY
«M3MEHEHHE CTETIEHEW OKUCIICHHS 2JIEMEHTOBY.
Onpedenames OKUCTUTEIb W BOCCTAHOBHUTENb, MPOIECCHI
OKHCJICHUSI U BOCCTAHOBJICHHS.

Hcnonvzoeamsb 3HaKOBOE MOJCIINPOBAHUC
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coistHOM  kucnoTol, xnopuaom wmemu (II). T'openume
MarHus. B3aumonencTBue XJIOpHOW M CEPOBOJIOPOIAHOM

BOJBI.

63 OO6o0menne u cucremaruzanus 3HaHui nmo Temam «llepuonmueckuil 3akoH u Ilepuogmueckas cuctemMa XUMHUECKUX 3yeMeHTOB J[.U.
MeneneeBa u ctpoenue atoma» 1 « Ctpoenue BeniectBa. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUN»
64 | KontponbHas pabota o temam «Ilepmomnueckunii 3akon u [lepuonuueckas cucrema xumudeckux siaemeHToB J[.M. MenneneeBa u ctpoeHue
aroMa» 1 «Ctpoenue BeniecTBa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIMI
Pesep | 64
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IIpumepHoOe TeMaTHYeCKOe IJIAHNPOBaHUE 9-T0 Kiacca
(2 u B Hepedro, Beero 70, u3 HUX 4 4 - pe3epBHOE BpeMs).

Home
pa
ypoK Tema ypoka OcHoBHOe coaeprxaHue XapaKTepMCTmca OCHOBHBIX BU/10B )IeﬂTfJ'leOSTI/I
OB YPOKa o0yvyaromuxcst (Ha ypoBHe y4eOHbIX A€l CTBHUIH)
n/n
IHoBTOpEeHMe 0 00001ICHUE CBEeICHUH IO KYpPCY 8-10 Kiacca. Xumu4yeckue peakunu (S 4)

1 Kiaccuduxarus bunapubie coemuuenusa. Oxkcunbl cojeoOpasytomue U | Xapakmepuszosams OKCHUABI, THUIPOKCHABI (OCHOBaHUS,
HCOPTaHUYICCKUX HCCOJ'ICO6p asyrourue. FI/II[pOKCI/IIlBI . OCHOBaHUs, aM(I)OTepHBIC THAPOKCHUBI, KHCJIOpOACOoACpIKAIINC
BCIICCTB U UX aM(bOTepHI)Ie, KHUCJIOTBHI. CpCI[HI/IC, KHCJIBIC, OCHOBHBIC KI/ICJ'IOTI)I) H COJIM IIO IJIaHYy: COCTaB, CIIOCOOBI 06p330BaHI/I${
HOMCHKIJIaTypa COJIn. HaSBaHHﬁ, XapaKTCPHBIC CBOMCTBA U MOJIy4YCHHC.

JemoncTtpanuu. O3HakoMmJIeHHEe C  KoOJUIGKIMAMH | Kiraccuguyuposams OKCUIBI, THIPOKCUIBI (OCHOBAHUSA,
METAUIOB U HEMETAJJIOB. OznakomiieHue ¢ | aMmpOTEpHbBIE TUIPOKCUIBL, KHUCIIOPOACOAEPKALINE
KOJUVICKOMAMHM OKCHUAO0B, KUCJIOT U coJei. KI/ICJ'IOTBI) M COJIK IO PA3JIMYHBIM IIPpU3HAKAM.
Ymemv  monaTBepkIaTh  XapaKTEPUCTUKY  OTAEJbHBIX
HpeﬂCTaBHTCHCﬁ KJIaCCOB HCOPTraHNYICCKUX BCIICCTB
YPaBHEHUSIMHU COOTBETCTBYIOIIMX PEAKIUN.
PaCKpbleal’l’Ib B3aUMOCBA3b MCKIAY KJlacCaMu
HCOPraHN4ICCKUX COCHHHCHHﬁ, KaK TCHCTHYCCKYIO

2-3 | Knaccudukanus O0oOmmeHne CBEICHUH O XUMHYECKUX peaknusaX. | OQ0wscHAmb, 9TO TAKOe «XUMUYECKas PEaKIUsy, «PEaKIuu
XUMUYECKUX Knaccupukanus XMMUYECKUX PEAKIHNA 10 Pa3IMYHBIM | COCIUHEHUS», « PEAKIIUU PA3TIOKEHHU», « PEaKIIUU OOMEHay,
peaKI_[I/Iﬁ oo OCHOBAHUAM: COCTaBy H UYHUCIY pCarupyromux ¢u | «pCaknuuun 3aMCIICHUA), «peaKkuuu HeﬁTpaHHBaLIHPI»,
pa3IM4YHBIM 00pa3yIomMXcs  BEIIECTB,  TEIUNIOBOMY  3(PQEKTy, | «IK30TEPMHUECKHE peakuum», «3HJIOTEPMUYECKHUE
OCHOBAaHUAM HAITpaBJICHUIO, HU3MCHCHUIO CTereHeln OKHCJICHHUS | pCaKInn», «06paTI/IMBIe pCaKkium», ((H606paTI/IMLIe
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AJIEMEHTOB, OOpPAa3YIOIIMX pearhpyrolue BeUlecTBa,
(aze, UCIOIB30BAHUIO KAaTaIN3aTOPA.

JlabopaTropuble omnbiThl. 1.  BzaumopelictBue
aMMuaKa " XJIOPOBOJOPOIA. 2. Peakuus
Heltpamm3anuu. 3. HaGmronenue temmoBoro 3¢ dexTa
peakuuu HelTpanusauuu. 4. B3aumoneiicTBue cepHOi
kucinotel ¢ okcugom wmemu(ll). 5. Pasnoxenwue
HEPOKCHJIAa BOJOPOA C MOMOIIbIO KaTaja3bl KapToders.

peaKum», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUNY,
«TOMOTEHHBIE  PEAKIHUNW», «TETEPOreHHBbIE  peaKLun»,
«KaTaJTUTUYECKHE peakimmny, «HEKaTaJINTUYECKHUE
pPEaKIUN», KTETUIOBOM 3(PHEKT XMMUYECKON PEaKLIm».
Knaccugpuyuposams xumuueckue peakuy Mo PasIndHbIM
OCHOBAHUSM.

Onpedensimo OKUCIUTENb W BOCCTAHOBUTENb, IPOLIECCHI
OKHCJIEHUS U BOCCTaHOBJICHUS.

Habnwoams 1 onucvbléams peakllud MEXIY BEIIECTBAMH C
MIOMOILBIO PYCCKOTO (POJHOTO0) A3BIKA U SI3bIKA XMMUU

4-5

[TonsaTHE O CKOpOCTH
XUMHYECKOUN
peakuuu. Karanus.

IToHsATHE O CKOPOCTH XMMHYECKOM peakuuu. PakTopsl,
BIUSIOIINE HA CKOPOCTh XUMHUYECKHUX PEaKIUM:
IIpUpPOJa PEarnpyroluux BEIIECTB, UX KOHIIEHTpauus,
TeMIIepaTypa, IUIOIIAJb COINPUKOCHOBEHHUs, HAJIN4YUE
Karanuzaropa. Karamms.

JeMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaklMy OT MPUPObI PEATUPYIOIINX BEILIECTB.
3aBHCUMOCTb CKOPOCTH XUMUUYECKOH peakliy OT KOH-
LEHTpPALMK pearupyrluX BeMEeCTB. 3aBUCUMOCTh
CKOpPOCTH XMMHUYECKON PEaKIMK OT IJIOIAIN
COTIPUKOCHOBEHUSI PEArupYIOIIUX BEIIECTB («KUTISIIIHIA
CJI0I» ). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEeaKIuu
OT TeMIEpPaTypbl PEarupyrONINX BEIIECTB.
JlaGoparopHble onbIThI. 6. 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peakuu OT MPUPO/IbI PEarupyromux
BEIIECTB HA IPUMEPE B3aUMOICHCTBUS pacTBOPOB
THOCYNb(haTa HATPHs U XJIopuaa 6apus, THOCYIb(aTa
HATpHs U COJITHOW KUCIOTHI. 7. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOM peaKkIuu OT MPUPOIbI METAILIOB MPH UX
B3aUMOJIEWCTBUH C COJISTHOM KHCIOTOM. 8. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKON PEaKIMH OT IPUPOJIbl KUCIOT

ObvacHamb, 4TO TAKOE «CKOPOCTh XUMUYECKOU peaKIum.
Apaymenmuposams BHIOOP eAUHUI] H3MepeHus V.
Ycemanaenueams NpUUMHHO-CIIEICTBEHHBIE CBSA3M BIMSHHUSA
pa3UYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKHX PEAKITU.
Habnwooams 1 onucvbieams peakliui MEXIY BEIIECTBAMH C
MTOMOIIBIO PYCCKOTO (POTHOTO) SI3BIKA U SI3bIKA XUMUU
IIpo6ooums  ONBITHL, IMOATBEPXKJAIOIINE 3aBUCHMOCTb
CKOPOCTH XMMHUYECKON PEAKINH OT PAa3INYHbIX (DaKTOPOB
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IIPYU B3aUMOJICHCTBUHU UX C JK€JIE€30M. 9. 3aBUCUMOCTh
CKOPOCTHU XMMHUUYECKOW peakuu oT Temneparypsl. 10.
3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PEAaKIIMU OT
KOHLIeHTpanuu. 11. 3aBUCHMOCTh CKOpPOCTH
XUMUYECKOM peakliuy OT IJIOLAAN CONPUKOCHOBEHHUS
pearupyromux BeecTs. 12. 3aBUCHMOCTb CKOPOCTU
XMUMHMYECKOM PEaKIUU OT KaTalu3aTopa.

Xumnuyeckue peakuuu B pacteopax (10 1)

DNeKTpoIuTHYECKas
JIMCCOLIAAITHS

[Tonatne 00  DIEKTPOTUTHYECKOH  JTUCCOIMALINU.
DNEKTPOIUTHI u HEDJIEKTPOJIUTHI. Mexanusm
JUCCOLMALIMI JIEKTPOJIUTOB € Pa3IM4YHBIM XapaKTEPOM
cBsa3u. CTeneHp 3JIEKTPOIUTHYECKON TUCCOLMALMH.
CunbHbIe U cl1a0ble AJIEKTPOJIUTHI.

JemoncTpanmu. VcnbiTaHue BEIECTB U UX PacTBOPOB
Ha AJIEKTPOIPOBOJAHOCTH

Jlaboparopubie onbIThl. 13. Jluccommanus ciaObix
AJIEKTPOJIMTOB HA IPUMEPE YKCYCHOM KHUCIIOTBHI.

Xapaxmepuzoseams MTOHSTHUS «AIIEKTPOJINTHYUECKAS
JUCCOIHALIHS , «IJIEKTPOJIUTBD , «HEIJICKTPOIUTHI.
Yemanaenueams TPUIMHHO-CIICACTBEHHBIC CBS3H MEXKITY
NPUPOIOH JICKTPOJIUTA U CTCIICHBIO €r0 JUCCOIUAIIHH.
Yemanaenueams TPUIMHHO-CIIEACTBEHHBIC CBS3H MEXKITY
TUTIOM XHMHYECKOH CBSI3U B DJICKTPOJIIUTE M MEXaHH3MOM
€ro JUCCOLMAIIH.
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OcHOBHBIE OCHOBHbIE TIOJIOKEHUSI TEOPUU DIEKTPOIUTUYECKOU | Xapakmepuzosamsb TIOHATUS «CTENEHb AUCCOLMALIMK,
MOJIOXKEHUST TeopuH | Aucconuanuu. Kiaccudukanys HOHOB M UX CBOMCTBA. | «CHIIBHBIC  JJIEKTPOJIUTBD),  «CJIA0bIe  DJIEKTPOJIMTHDY,
ANEKTPOJUTHYECKON | KHCIIOTBI, OCHOBaHUS M COJIM KaK SJEKTPONUTHL. WX | «KaTUOHBD»Y, «AHUOHBDY, KUCIOTBD, «OCHOBAHUS, «COIID.
JIACCOLUALIN T KJIACCHU(PHUKAIUS U AUCCOLIUAIIHS. Cocmaéname ypaBHEHHsI SJIEKTPOIUTHUECKON AUCCOLUALIUN
(TOMO). JeMoHCTpanuu. 3aBUCUMOCTH 3JIEKTPONPOBOAHOCTU | KUCIIOT, OCHOBAHHUM U COJIEH.
YKCYCHOM KHUCIOTBI OT KOHLEHTpauuu. J[[Buxkenue | Hunocmpuposams TNpUMEpaMU OCHOBHBIE — IOJIOKEHUS
OKpAaIICHHBIX HOHOB B AJIEKTPUUECKOM TOJIE. TEOPUH IEKTPOJIUTUUECKON TUCCOLUALIUH.
Pasnuuams  KOMIIOHEHTHI  JIOKa3aTelbCTB  (TE3HMCOB,
apryMeHToB U ()OpMBI JJOKA3aTeIhCTBA)
8—9 | Xumuueckue OO0mue XUMUYECKHE CBOWCTBA KHCIOT: H3MEHEHUe | Xapaxkmepuzoeams OOIIHEe XUMUYECKHUE CBOWCTBA KUCIOT C

CBOMCTBa KHUCIIOT B
CBETE TEOPUU
JIEKTPOIUTUYECKOM
JMCCOLUAINH

OKpacKl MHAMKATOPOB, B3aUMOJCHCTBUE C METaJlJIaMH,
OKCHUJIaMU M THUAPOKCHIAMU METANIOB U COJSIMHU.
MonekynspHbsle 1 UOHHBIE (TIOJHBIE M COKPAIIEHHBIC)
YpaBHEHHUS peakuui. XHUMHUYECKUI CMBICII
COKpAILEHHBIX YPaBHEHMU. YCIOBUS  IPOTEKAHMS
peakuuMid MEXIy OJJEKTPOJUTaMH JO0 KOHIA. Psan
AKTUBHOCTU METAJUIOB.

JlaGoparopubie onbIThl. 14. H3MeHneHue okpacku
WHJIUKATOPOB B  KHUCIOTHOW cpene. 15.Peakuus
HEUTpaIM3allMi  pacTBopa  MIENOYM  Pa3IUYHBIMU
kucinotramu. 16. Ilomyuenue ruapoxcuna meau(ll) u ero
B3aMMOJICHCTBUE C Pa3JIMYHBIMK KHCIOTaMu. 17.
Bzaumopeiicteue cuibHbIX KHCIOT ¢ okcuaom meau(ll).
18-20. BsaumopeiictBue KuCIOT ¢ Mertauramu. 21.

MO3MIINI TEOPUH ICKTPOIUTHUCCKON AMCCOIIHALINH.
Cocmaenisime MOJIEKYISIPHBIC, TIOJHBIE M COKpAlIEHHbIE
HOHHBIC YPABHEHHS PEAKIHIA C yYaCTHEM KHCIIOT.
Apeymenmuposams BO3MOXKHOCTb TPOTEKAHUS pPEAKIUil ¢
y4acTHEM KHCJIOT Ha OCHOBe mpaBmia bepromie u  psga
AKTUBHOCTHU MCTAJIJIOB.

IIpo60ooumsb ONBITHI, TOATBEPIKAAIOIINE XUMUICCKHE
CBOWCTBA KHCJIOT, C COOJIOICHUEM MPABUIT TEXHUKU
0€30IaCHOCTH.

Habnwooams v onucvléams peakiiyu ¢ y4acTHEM KHUCIIOT ¢
MOMOIIIBIO0 PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU
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KauecTBennass peaknuss Ha  KapOOHAT-wOH. 22.
[Tonydyenne cCTygHsT KpPEMHHMEBOM  KHUCIOTBHI.  23.
KauecTBeHHas peakius Ha XJIOPHJI- WIH CYlb(aT-HOHBI
10 XuMHUYECKHUEe OO6mue XUMUYECKUE CBOICTBa mienoueit: | Cocmaegnsames MOJEKYJSPHBIC, TOJHBIE M COKpAIICHHBIE
CBOICTBa OCHOBaHUH | B3aMMOJEHCTBUE C KUCIOTAaMH, OKCHJIaMU HEMETAJUIOB, | HOHHBIE YPABHEHUS PEAKIINi ¢ y4aCTHEM OCHOBAHHIA.
B CBETE TEOPUHU COJISIMU. OO6mme XUMHUYECKHE CBOICTBA | Apeymenmuposams BO3MOXKHOCTb INPOTEKAHUS PEaKLUl C
AJIEKTPOJINTUYECKON | HEPAaCTBOPUMBIX  OCHOBAaHMM:  B3aUMOJEHCTBHE C | y4aCTMEM OCHOBAHMH Ha OCHOBE mpaBuia beproiie.
JUCCOLIMAIINU KHMCIJIOTaMU, Pa3JIoKEHHUE ITPU HarpEeBaHUU. Ilposooums  ONBITBI, MNOJATBEP)KIAIOIINE XUMHUYECKUE
JlabopaTopHble onbIThl. 24. lI3MeHeHHE OKpacKH | CBOMCTBA OCHOBAHUH, C COONIOJIEHHMEM MPAaBUI TEXHUKH
MHAMKATOPOB B IIEJIOYHOU cpene. 25. BzaumoneiictBue | 6e30macHOCTH
menovyed ¢ yriuekucnabM rasoMm. 26. KauectBeHHast | Habarodams M onuceléams Peakluu ¢ y4aCTHEM KHCIOT C
peakuuss Ha KaTHOH aMMoHus. 27. IlodydeHue | MOMOIIBIO0 PYCCKOTO (POIHOTO) sA3bIKA U SI3bIKA XUMUU
ruapokcuaa meau(ll) u ero paznoxenue
11 | Xumuueckue OO0me XuMHUYECKUE CBOMCTBA CPETHUX COJICH Xapaxmepuzosams 0OIIME XUMUYECKHE CBOWCTBA COJEH C
CBOICTBA COJIEH B B3aMMOJEHUCTBUE C KUCIOTaMHU, IIEJI0YaMH, COJIIMU U MO3ULUI TEOPUHU AIEKTPOIIUTUYECKON JUCCOLUALINH.
CBETE TEOPUU MeTaj1laMH. B3aumoieficTBue KUCBIX COJIEl CO Cocmasnsame MONEKYJIspHBIC, TOJHBIE U COKpAIIEHHbIE
ANEKTPOJINTUYECKON | IIEJTI0UaMH. VOHHBIE YPaBHEHHUS PEAKLUI C y4aCTHEM COJIEH.
JUCCOLMALIN T JlabopaTopuble onbIThl. 28.  B3aumogelcTBue | Apeymenmuposams BO3MOXKHOCTh TPOTEKAHUS PEAKIHA C
kapOoHatoB ¢ kuciotamu. 29. IlomydyeHne ruapoKcHa | ydacTHEM coliell Ha OCHOBE mpaBuiia beprose.
xene3a(lll). 30. BzaumoneiicTBue xene3a ¢ pacTBOpoM | [Ipogodums  ONBITH,  TOATBEPXKIAIONINE  XUMHYECKHE
cynbdara menu(1l) CBOWCTBAa COJNEH, C COONMIOJIGHUEM TPABUI TEXHHUKHU
0€3011acCHOCTH.
Habniooams n onucvieams peakiyi C y9acTUEM COJICH C
MTOMOIIBIO PYCCKOTO (POJTHOTO) SI3BIKA M SI3bIKA XUMUHU
12 [Tonsitue o I'uaponus, xkak oOMEHHOE B3auMOAEHcCTBUE cosiel ¢ | YcemaHnasnueams 3aBUCUMOCTh MEXKIY COCTaBOM COJU U
TUAPOJIU3E COJIEH BOJION. ['MIponu3 coyii CHIIPHOTO OCHOBAHUS M CIIA00W | XapaKTepoM THIPOJIH3a
KUCTOThL. ['maponus comu cnaboro OCHOBaHMS W | AHanuzuposams Cpeoy pacTBOpa COJM C  TOMOIIBIO
cuibHOM kucaotel. lkana pH. VHJIUKaTOPOB
JemoncTrpanuu. OrmpeneneHue xapaktepa cpeabl B | [lpoenosuposams TN TUAPOIM3a COJIM HAa OCHOBE aHAIIM3a
pacTBOpax CoJeil. ero GopMyIbl
13 [IpakTrueckas CBoiicTBa KHCJIOT, OCHOBaHHWH, OKCHJOB W cojieil B | Ymems oOpamarbcs ¢ JabOpaTOpHBIM 000OpYyIOBaHUEM H

pabora No 1.

CBETE TEOPUU DJIEKTPOJUTUYECKOW JUCCOLMAIUU U

Harp€BaTCjIbHbBIMU HpI/I60paMI/I B COOTBCTCTBUU C




89

Pemenue
AKCIEPUMEHTAIIbHBIX
3ajad o  TeMme
«DNEKTPONUTHYECKA
sI TUCCOITHAITHSI

OKHCIUTCIIbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ.

NpaBUJIaMHU TEXHUKH O€30MaCHOCTH.

Habniwooams cBOWCTBA 3JIEKTPOIUTOB U MPOUCXOAALINX C
HUMM SIBJICHHIA.

Habniooams u  onuceiéams  peakuud C  y4aCTHEM
AJIEKTPOJIUTOB C TOMOUIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) S3bIKA U SI3bIKA XUMUH.

Dopmynuposampb BBIBOJBI TI0 pE3yabTaTaM IMPOBEICHHOTO
HKCIEPUMEHTA

14 O06001eHue 1 cUcTeMaTH3AIMS 3HAaHUH 0 TeMe « XMMHUYECKHEe PEAKIIMH B PACTBOPAX IIIEKTPOIUTOBY
15 KonTponbaas pabota Ne 1 o Teme « XUMHUYECKHE PEaKIIUU B PACTBOPAX IEKTPOIHUTOBY
HemeTasuibl M UX coenHeHud (25 1)
16 Oomas CtpoeHre aTOMOB HEMETAJUIOB M MIX TIOJIOKEHHUE B Obvsicnsamy, 9TO TAKOE HEMETAILIIEL.
XapaKTepUCTUKA [Tepuonuueckoii cucreme. Psn Cpasnueamsv anaoTPONHbIE BUJOU3ZMEHEHUS KHCIOPOAA.
HEMETAJIJIOB ayIeKTpooTpunaTenbHocTH. Kpucrannnueckue pemérku | Packpvliéams TPUIMHBL aJLIOTPOITUH.
HEMETAJJIOB — MPOCTHIX BEIIECTB. AJIIOTPONUS U € Xapakmepuzo6amb XUMHYECKUE 3JEMEHThI-HEMETAIIbl U
npuurHbl. Pusnyeckre cBOMCTBa HeMeTayioB. O0IMe | MPOCThie BEIIeCTBAa-HEMETAUIbI: CTPOCHHE, (pU3HuecKue u
XUMHUUYECKHUE CBOMCTBA HEMETANIOB: OKHCIUTENbHBIE U | XUMUYECKHE CBOWCTBA HEMETAJLIOB.
BOCCTaHOBHUTEJIbHBIE. Obvacuamo 3aBUCHMOCTb OKHUCIIUTEIbHO-
Nemoncrpauun. Komnekiuss HemeTauioB. Mojenu | BOCCTAaHOBUTENBHBIX — CBOMCTB (MM MpeocKasbiéamby
KPUCTAINIMYECKUX PEMIETOK HEMETAUIOB: aTOMHBIE M | CBOWCTBA) 3JIEMEHTOB-HEMETAUIOB OT HX IOJIOKEHHS B
MoJeKyssipHble. O30HATOp M HMpUHLUNBI ero padoTsl. | [lepuoandeckoil cucreme xumudeckux snemeHtoB /[l U.
['opeHre HeMeTamIOB — MPOCTHIX BEIIECTB: cepbl, | MeHeneena.
docdopa, 1peBecHOTO yris. Ycemanasnueamy TPUUMHHO-CIIEACTBEHHBIE CBA3M MEXIY
CTPOGHHEM  aToMa, XUMHYECKOH  CBA3bIO,  TUIIOM
KPHUCTAUIMYECKON PEIIETKH HEMETAJJIOB U UX COCAMHEHUH,
uX (PU3NUYECKUMHU CBOHCTBAMHU.
Jlokasvliéamb OTHOCUTEIBHOCTb MOHITHH «MeTallD» U
«HEMeTaJD»
17 Oo6uas [amoreHsl, CTpoeHHME WX aTOMOB U  MOJIEKYN. | Xapakmepuzoeams CTpOEHUE, (PU3MUECKUE M XUMUYECKHE
XapaKTepUCTUKA dusznueckue M XUMHUYECKHE CBOWCTBA TaJOrCHOB. | CBOWCTBA, MOJY4YEHHWE U NPUMEHEHUE TaJloTeHOB B IUIAHE

snemMeHToB VIIA

3aKOHOMEPHOCTH HW3MEHEHHUS] CBONCTB TaJlOT€HOB B

00111eT0, 0COOEHHOI0 ¥ €NUHUYHOTO.
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IpyIIBl — 3aBUCUMOCTH OT uX nonoxeHus B Ilepuonuueckoit | Yemanasnuseams TPUUUHHO-CIEICTBEHHBIE CBSI3HM MEXIY
raJlOT€HOB cucreMe. HaxoxzaeHue rajoreHoB B INPUPOAE M HUX | CTPOCHHEM  aroMa,  XUMHUYECKOM  CBSI3bIO,  THUIIOM
[OJIy4yeHHUE. 3HAYEHUE U IPUMEHEHNE raJIOr€HOB. KPUCTAITTMYECKON PEHIETKH TaJOreHOB, UX (PU3MYECKUMH U
Jemoncrpanuu. OOpa3ubl TaJOr€HOB — MPOCTHIX | XUMUYECKHMMHU CBOMCTBAMHU
BEILIECTB. B3auMOelCTBUE TaJIOT€HOB C METAJUIAMHU.
BeiTecHeHue xiopa OpoMOM MIIM MOJIa U3 PACTBOPOB UX
CoJIeH
18 Coenunenus ["amoreHoBOOPOABI M COOTBETCTBYIOIINE UM KHUCIOTHI: | Xapakmepuzoeams cOCTaB, (U3NYECKHE W XUMHUYECKHE
rajJoreHoB IUIABUKOBAs, COJIsIHas, OpOMOBOJIOpO/IHAs, | CBOMCTBA, IOJIy4deHHE U  INPUMEHEHUE COCAMHEHMM
MOJI0BOJIOPO/IHAS. ["anorenn apl. KauecTBeHHBIE | TaJOT€HOB C UCIIOJIB30BAHUEM PYCCKOTO (POJIHOTO) S3bIKA U
peakuuun Ha rajJloreHu/1-HOHBI. IIpumeHeHne | A3bIKa XUMHH.
COEIMHEHUI TaJIOT€HOB M UX OMOJIOrHYEcKas poJib. Hazvieams  coequHeHUs TaloreHoB 1o dopmyle Hu
Jemoncrpauus. Kouiekuust mpUpOIHBIX COETUHEHHN | cocmagnams (popMyIIbl IO UX HA3BAHUIO
XJIopa. Ycmanasnueams TPUYMHHO-CIEACTBEHHBIE CBA3HM MEXKIY
JlabopaTtopusie onbIThl. 31. PacioznaBanue XUMHUYECKON CBA3bIO, TUIIOM KPUCTALIMYECKOW PEIIETKU
raJOTCHUI-NOHOB COEMHEHUH TaJIoreHOB, UX (PU3NYECKUMHM U XUMUYECKHUMHU
CBOMCTBaMHU.
Ilposooumsb, HabMOOaMv> WM  ONUCHIBAMb XUMHYCCKHUI
HKCIIEPUMEHT 110 pPAaclO3HAaBaHUIO TaJIOTEHUI-UOHOB C
COOJIIOZICHUEM TPaBWJI TEXHUKU 0€30IaCHOCTH.
Buvinonnams  pacueTsl 1O XUMHUYECKHM (opmyrnaMm H
YPaBHEHUSM  peaklMil, NPOTEKAIOIMX C  y4acTUEM
COCMHEHNN TaJIOTEHOB
19 [IpakTrueckas ConsiHast KUCIIOTAa — CHJIBHBIN 2JIEKTpOauT. Tunudnasie | Ymems oOpamarbcs ¢ 1a00OpaTOpPHBIM 00OPYIOBaHHEM U
pabota Ne 2. peakuuu KHUCJIOT: B3aMMOJEWCTBUE C METallJlaMH, | HarpeBaTeJIbHBIMU ~ NPUOOpaMH B COOTBETCTBHM  C

«M3yueHne cBOMCTB
COJISTHOM KUCJIOTBD»

OCHOBHBIMH U aM(OTEpHBIMU OKCHUJAMU, OCHOBAHUSIMU
)51 amM(pOTepHBIMU TUJAPOKCUIAMH, COJIIMM.
KauecTBeHHas peakuus Ha XJIOPHUI-UOH.

IPaBUJIaMU TEXHUKH O€30M1aCHOCTH.

Habniooams cBOUCTBa AJIEKTPOJIUTOB U MPOUCXOISIIUX C
HUMHU SIBJICHUH.

Habniooams 4 onucvieams  peakuud C  y4acTHEM
AJIEKTPOJIUTOB C TOMOIIbIO €CTECTBEHHOIO (PYyCCKOTO WU
POJHOTO) sA3bIKA U SI3bIKA XUMUH.

Dopmynuposampb BBIBOJIBI MO pe3yabTaTaM MPOBEIECHHOTO
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IKCIIEPUMEHTA

20 Oo6uas OO6mas xapakTepuctuka 31eMeHToB VI A — rpymnisl. Jlasamb  0O0OLIyI0 XapaKTEpPUCTUKY aTOMaM, IPOCTBIM
XapakTepuCcTuKa Cepa B npupoze U €€ noaydeHue. AIOTPOIHbIE BELIECTBAM U COEIMHEHUSAM XaJIbKOTE€HOB B 3aBUCUMOCTHU OT
aneMeHToB VI A - MOJU(HKAIINN CEPBI U UX CBOICTBA. XUMHUYECKUE UX Ioj10keHus B [leprnoanyeckoit cucreme.
xanbKkoreHoB. Cepa | CBOMCTBA cepbl U €€ IPUMEHEHUE. Xapakmepuzoéams CTpOEHUE, ANIOTPONUs, (U3UUECKUE U

JeMoHcTpanuu. B3auMoielicTBUE CEphl C METAUIAMHU. | XMMUYECKHE CBOMCTBA, MOJYyYEHUE U IPUMEHEHUE CEPBI.

I"'opeHue cepel B KUCIOPOAE Ycmanasnueams TPUUMHHO-CIIEACTBEHHBIE CBA3M MEXKIY
CTPOGHMEM  aTroMa, XHUMHUYECKOH  CBSI3bl0,  THUIIOM
KPUCTANIMUECKOW pPEmETKH cepbl, e (u3nyecKkumu u
XHUMHYECKHMH CBOMCTBAMH.
Boinonrnams  pacd€Tel O XUMHUYECKHM (QopMynam |
YPaBHEHUSM PEAKIHM, IPOTEKAIOIIUX C yYaCTUEM CEPBI.
IIposooums, mHabr0O0ame W OnUCHIGAMb XUMHYECKHUI
JKCIIEPUMEHT 10 TOPEHUIO CEPBI HA BO3AYXE U B KUCIOPOE
¢ COOJIIOJIEHNEM IPaBUJI TEXHUKU O€30M1aCHOCTH

21 CepoBoniopon u CepoBOIOpO/I: CTpOCHHE MOJCKYIbI, (Qu3ndeckue u | Xapaxmepuzoeamv cOCTaB, (U3NYECKHE U XUMHYECKHE

Cynbhu b1

XUMHUUYECKHE, MoNydeHrne u 3HaueHne. CepoBo1opoIHas
kuciota. Cynbpuapl U ux 3HaueHue. JIoMUHOPOPHI.
Jemoncrpanms. Komekuus cynbGuaHbIX py.
KavecTBeHHast peakuus Ha CyIb(OUI-HOH

CBOMCTBA, IIOJIy4CHHE U NPUMEHEHUE COCIUHEHUN CEphl B
CTCNIEHW OKHUCIEHHA —2 C HCIOJIb30BAHHEM PYCCKOIO
(poHOTO) A3BIKA U SI3bIKA XUMUH.

Haszvieamb COeqUHEHUS Cepbl B CTEIIEHU OKUCIECHHA —2 IO
bopmyiie u cocmasnsims GOPMYIIBI IO UX HA3BAHUIO.
Cocmasnames  MOJIEKYNSPHbIE W  HOHHBIE YPABHECHMS
peaKkuuii, XapakTepHU3YIOIIUE XUMHYECKHE  CBOMCTBA
COECJMHEHUH CEPBI B CTEIICHU OKUCIICHUS —2.

Onucvieams IIPOLIECCHI OKHCJICHUSA-BOCCTAHOBIICHUS,
onpeodensiams OKUCIUTENb U BOCCTAHOBUTENb U COCMABNAMb
JIEKTPOHHBIN OajgaHC B peakUUsX € ydacTHEM Cepbl B
CTETIEHU OKUCJIEHUS —2.
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Yemanaenueams TPUUMHHO-CIIEICTBEHHBIE CBSI3M MEXIY
XUMHUYECKON CBSI3bl0O, THUIOM KPHUCTAUIMYECKOW PpEelIETKU
COCIMHEHUN Cepbl, UX (UINYECKUMU U XUMUYECKUMU
CBOMCTBaMHU

22 Kucnoponusie Oxcupn cepwi(IV), cepHucras kucnora, cyabQuThl. | 3anucvieams (HOPMYIbl OKCHUAOB CEpbl, Hazvieamsv WX,
COEIMHEHUS Cepbl KavecTBeHHast peakuus Ha Cyab(UT-HOH. onucvléams CBOWCTBA HAa OCHOBE 3HAHUM O KHUCJIOTHBIX
Oxcup cepoi(VI), cepHas kuciaoTa, CyiabQarsl. OKCHJIaX.
Kpucramnoruaparsl. KauecTBeHHas peakius Ha Xapakxmepuzoéamv coOCTaB, (HU3NUECKHE U XUMHUUECKHE
cynbdar-uoH. CBOMCTBA  CEPHOM  KHUCJIOTBI  KaK  DJEKTpOJIMTa ¢
JemoncTpanuu. OGeciiBeYrBaHNE OKPALICHHBIX UCIOJIb30BAaHUEM PYCCKOTO (POJHOr0) s3blKa M  SI3bIKa
TKaHEW U 1[BETOB CEPHHUCTHIM ra3oM. XUMHH.
B3anMozelicTBre KOHIIEHTPUPOBAHHON CEPHOU Cocmasnsame  MONEKYISIPHbBIE W WOHHBIE YPAaBHEHMS
KHMCIIOTHI ¢ Meapt0. OOyriMBaHNe OpraHM4eCKUX peakuii, XapakTepU3yIOUIMX XMMHUECKHE CBOWCTBA CEPHOM
BEILIECTB KOHIICHTPUPOBAHHOM CEPHON KUCIOTOM. KHUCJIOTBHI.
JlaGopaTopHble ONBITHI. Pacnosnasams cynb@ar-uoHsl.
32. KadecTBeHHbIE peaKIuy Ha CYJIb(aT-HOHBI. Xapaxkmepuzoeams CBONCTBA KOHIICHTPHUPOBAHHON CEpPHOM
KHCJIOTBl KaK OKMCIMUTENS C MCIONb30BAaHUEM PYCCKOIO
(poaHOTO) sA3BIKA U A3bIKA XUMUHU.
Cocmaenamo YpaBHEHMUSI OKHUCIIUTETBHO-
BOCCTAHOBUTENbHBIX PEAKLUUIl METOIOM 3JIEKTPOHHOI'O
OanaHca.
Bvinonnams  pacy€Tel MO XUMHUYECKUM (GopMynaM U
YPAaBHEHUSIM PEAKLHM, MPOTEKAIOUIMX C y4aCTHEM CEpHOMU
KHCJIOTHI.
Habnwooams v onucvléams XUMUYECKUHA HIKCIEPUMEHT
23 [TpakTryeckas CepHast kuciora — cuibHbIM 3sekTponut. CBoiicTBa | Ymems oOpamarbecsi ¢ 1a0OpaTOPHBIM 00OPYAOBAaHHEM U
pabota Ne 3. pa30aBlieHHOW CEpHOM KHUCIOTBHI, KaK TUIIMYHOM | HarpeBaTeJbHbIMU  NPUOOpPaMH B COOTBETCTBHUM  C

«3yuenue cBONCTB
CEPHOU KHUCIIOTBI»

KHCJIOTBI: B3aUMOJICHCTBUE C METAIJIAMH, OCHOBHBIMHU U
aM(bOTepHBIMI/I OKCHJaaMu, OCHOBAHUsIMHAN u
am(bOTepHBIMU TUAPOKCUAMH, colisiMu. KadecTBeHHas
peakus Ha Cyib(haT-uoH.

MpaBUJIAMHU TEXHUKU O€30MaCHOCTH.

Habniooams cBOUCTBa AJIEKTPOJIUTOB U MPOUCXOISIIUX C
HUMM SIBJICHUM.

Habnrwoams w  onucvieamv  peaknu C  y4acTHEM
AJIEKTPOJIUTOB C TOMOIIbIO €CTECTBEHHOIO (PYCCKOTO WM
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POJIHOTO) s13bIKA U SI3bIKA XUMUHU.
@opmynuposamb BBIBOJIBI MO pe3yabTaTaM IMPOBEIECHHOTO
HKCIIEPUMEHTA

24

OOmas
XapaKTepUCTHKA
XUMHUYECKUX
3JIeMEHTOB VA
rpymnmsl. A30T

OO0mast XapakTepHCTUKA 3JI€MEHTOB V A Tpymnmnbl. A30T,
CTpoeHHe atoMa U MoJjekyinsl. ®dusznueckue u
XMMUYECKHUE CBOWCTBA M NpPHUMEHEHHE a30Ta. A30T B
IPUPOIE U ero OMOJI0ruyYecKas poJb.

Jemonctpanusi. luarpamma «CoctaB Bo3yXay.
Buneodparments u cnaiiast «IItuusu 6azapbny

Hasams OOLIYI0 XapaKTEPUCTUKY AaTroMaM, IIPOCTHIM
BEIIECTBAM M COEIMHEHHSIM IMMHUKTOT€HOB B 3aBHCHUMOCTH
OT UX nosnoxenus B Ilepuonnyeckoii cucreme.
Xapaxkmepuzoeams CTpoeHHEe, (PU3NUECKUE U XUMHUYECKHE
CBOMCTBa, TOJy4YeHHME W  NIpPUMEHEHHWE as3oTa ¢
HCIIOJIb30BAaHUEM PYCCKOTrO (pOJHOr0) s3blKa M S3bIKA
XUMUH.

Ha3zvieams coequHeHus azoTa 1no GopMmyie U cocmasisims
(bopMyIbI 10 UX HA3BAHUIO.

Ycemanasnueams TpUUMHHO-CIIEACTBEHHBIE CBA3M MEXIY
CTPOCHHMEM aTOMa M MOJIEKYJIbl, BUAOM XHUMUYECKOH CBSI3H,
TUIIOM  KPUCTAIJIMYECKOM  pemEéTKM a30Ta U €ro
GU3NYECKUMHI ¥ XUMHUYECKHUMH CBONCTBaMH.

Boinoanams  pacd€Tel O XUMHUYECKAM (QopMylam |
YpaBHEHUSIM pPeaKIfii, MPOTEKAIOIIKX C YYaCTUEM a30Ta

25

Ammuak. Conu
aMMOHUSA

AMMMHaK, CTpPOSHHE MOJIEKYJIBI U (PU3HUYECKHE CBOICTBA.
AMMuayHas BOJA, HAIIATBIPHBIA COUPT, THAPAT
aMMHaKa. JIOHOpHO-aKIENTOPHBIN MEXaHU3M
oOpa3oBaHMs KaTHOHa aMMOHHs. BoccTaHoBuUTENbHBIE
CBOMCTBAa aMMHUAKa.

Conun amMMOHMS M UX IPUMEHEHUE.
peakiusi Ha KaTUOH aMMOHWUSI.
JMemonctpamnuu. [Tonydenue, cooupanue u
pacnio3HaBaHrue amMmmuaka. Paznoxkenue buxpomara
aMMOHUSI.

JlabopaTropHbie ONbITHI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHUS

KauectBennasa

Xapaxkmepuzoéams  COCTaB, CTPOCHHE  MOJIEKYIIBI,
(1)I/I3I/I'-ICCKI/IC U XUMHYCCKHUC CBOﬁCTBa, MMOJIYYCHUC H
NPUMEHEHHE aMMHaKka C HCIOIb30BAaHUEM PYCCKOTO
(poaHOTO) SA3BIKA U A3BIKA XUMUHU.

Ha3zvieams conu aMMOHHS 110 (GOpMylaM U COCMABIAMb
(bOpMyITBI TI0 MX Ha3BaHUSIM.

3anucvieams  MONEKYJSpHbIE W  HOHHBIE YpaBHEHUS
peakiui, XapakTepU3ylolMe XUMHUYECKHE  CBOMCTBA
aMMHaKa M CoJIed aMMOHHS.

Cocmasnsamo YpaBHEHUS OKHCIIUTEIBLHO-

BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C YydJaCTHEM aMMHaKa C
MMOMOIIBIO 3JICKTPOHHOT'O OaraHca.

Yemanasnusame IMPUYIUHHO-CIICACTBEHHBIC CBA3HU MCXKIY
BUJaMHM XHMHUYCCKHUX CB}I3CI\/'I, TUTTAMH  KPUCTAJINYCCKUX
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pemEToOK aMMHUaKa M cojie aMMOHHS U X (PU3HYECKUMH U
XAMUYECKHMHU CBOWCTBAMH.

Ilposodumsb, Habawoame W ONUCHIBAMb XUMUYECKUN
OKCHEPUMEHT 0 pACIIO3HABAHUID HMOHOB AaMMOHHUS C
COOJIO/ICHHE TIPaBHJI TEXHUKHU O€30MaCHOCTH.

Boinonusims  pacu€rel MO XUMHUYECKUM (GOpMylam U
YpPaBHEHHSM PEaKIHid, TPOTEKAOIIMX C yIaCTHEM aMMHaKa

26 ITpakTnueckas [Tonyuenue, cobrpanue 1 paclio3HaBaHWE aMMHUAKa. Ilonyuams,  cobupamv W pacnoswaéamsv  aMMHaK
pabota Ne 4, N3yueHue pacTBOPUMOCTH aMMHaKa B BOJIE U Obpawamscss ¢ 1a00OpaTOpHBIM ~ OOOpYIOBaHMEM U
«ITomyuenue XapaKTepHCTUKA OCHOBHBIX CBOMCTB TMipaTa aMMHaKa. | HarpeBaTelIbHbBIMU  NpHOOpaMH B COOTBETCTBUH  C
aMMuaka u uydyenue | KauecTBeHHas peakuusi Ha KATHOH aMMOHUS. NpaBUJIaMU TEXHUKH O€30MaCHOCTH.
€ro CBOMCTB» Habnwoams n onucvieams XAMHYECKUH HKCHEPUMEHT C

MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI MO pe3yJabTaTaM IPOBEIEHHOTO
IKCIIEPUMEHTA.

Compyonuyams B TIpOIlECCE YYEOHOTO B3aUMOJCHCTBUS
npu paboTe B rpymmax

27-28 | Kucnopozaconepxani | OKcuabl a30Ta: HECOJIC00pa3yoNIHe U KHCIOTHBIE. Xapakmepuzoeamv COCTaB, (U3NUECKUE U XUMHUUYECKHE
M€ COCTMHEHUS A3OTHCTast KUCIIOTA U HUTPUTHI. CBOIMCTBa, MOJY4YEHHUE U IPUMEHEHHE OKCHJIOB a30Ta C
a3ora A30THas KUCIOTa, €€ MoJlydeHrue U cBoMcTBa. HuTpaThl. | MCIIOIB30BaHUEM pYCCKOTO (POJHOIO) sI3blKa M sI3bIKa

JeMoHcTpanuu. B3anmonencreue
KOHLICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO.
I'openune uépHoro nopoxa. Paznoxxenue HuTparTa Kaiaus
Y TOPEHUE APEBECHOTO YrOJbKa B HEM.

Jlaboparopuble onbIThbl. 34. XUMHUYECKHE CBONCTBA
A30THOM KHUCIIOTBI, KaK AJIEKTPOJIUTA

XUMUH.
Cocmaéname  MOJNEKYJISIPHBIE W HOHHBIE
peakuui, XapakTepU3ylollue  XUMHYECKHE
OKCHJIOB a30Ta.

Yemanaenueams TPUUMHHO-CIEICTBEHHBIE CBA3U MEXAY
BUJIOM XUMHUYECKOW CBSI3M, THUIIOM KPHUCTAUINYECKON
peIIETKY OKCHJIOB a30Ta W UX (PUIUYECKUMU U

ypaBHEHUS
CBOICTBa
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XUMUYECKUMH CBOMCTBAMM.

Xapaxkmepuzoéams cocTaB, (uU3NUeCKUe H XUMHUYECKHE
CBOMCTBA a30THOM KUCJIOTHI KaK 3JIEKTPOJIUTA, IPUMEHEHUE
C HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) S3bIKa M SI3bIKA
XUMUH.

3anucvieams ~ MONEKYJSApPHbIE W  HOHHbBIE
peaKkiuii, XapaKTepU3yIOIIHMEe  XUMHUYECKUE
A30THOM KHUCIIOTBI KaK 3JIEKTPOJIUTA.
IIposooums, Habr0O0ame W OnUCHIGAMb XUMHYECKHUI
DKCIIEPUMEHT,  XapakTEPU3yIOLIUH  CBOMCTBA  a30THOU
KHUCIIOTBI KaK DJIGKTPOJIUTa, C COONIOACHHEM TMpaBUII
TEXHUKU 0€30IaCHOCTH.

Xapaxkmepuzoeams a30THYIO KHCJIOTY KaK OKHUCIUTENb.
Cocmasnsamo YpaBHEHMSI OKHUCITUTEIHHO-
BOCCTaHOBHUTEJIbHBIX peakumii, XapaKTEPHU3YIOLIUX
XUMUYECKHUE CBOMCTBA a30THOM KHUCIOTHI KaK OKUCIUTENS, C
MOMOIIBIO AJIEKTPOHHOTO OajaHca.

Ilposooums, Habr0O0ame W ONUCHIGAMb XUMHYECKHUI
SKCIIEPUMEHT,  XapaKTEepPU3YIOLIUMH CBOWCTBAa  a30THOM
KHUCJIOTHI KaK OKUCIIUTESA, C COOTIOICHUEM TTPaBUII TEXHUKHU
Oe3omacHOCTH

ypaBHEHUS
CBOICTBa

29

docdop u ero
COCIMHCHHUS

®ocdop, ctpoenue aroma u amnorponus. Pochumbl.
®ocpun. Oxcua docdhopa(V) u oprodochopHas
kucnota.  @Docdarel.  DocopHble  ynoOpeHus.
HNucexTunuae!.

Jemonctpanun. O6pasibl IPUPOJHBIX COSTUHEHUN
docdopa. 'openune dhochopa Ha Bo3ayXe U B
kucnopoae. Ilomydenue 6enoro ¢pocdopa u ucnsiTaHne
€ro CBOICTB

JlaGoparopHble onbIThl. 35.KauecTBeHHbIE peakIIun
Ha (ocdar-uoH.

Xapaxmepuzoeams CTpOEHHE, aJUIOTPONHIO, (PU3NIECKUe U
XUMHUYECKHUE CBOMCTBA, MOJIYYeHHE U TpuMeHeHne Gocdopa
C WCIIONB30BAaHMEM PYCCKOTO (POJHOTO) SI3bIKa M SI3bIKA
XUMUH.

CamocrosaTenbHO onucvigams cBoiicTBa okcu pochopa(V)
KaK KHCIIOTHOTO OKCHJAa W CBOWCTBa OPTOPOCHOpPHOU
KHCIIOTBIL.
Hnnrocmpuposameo ITH
COOTBETCTBYIOIINUX PEAKIIUN.
Ilposooumsb, Habawoame W ONUCHIBAMb XUMUYECKUN
OKCIIEPUMEHT € COONIONICHHEM  TpPaBWJI  TEXHUKH

CBOIiCTBa ypaBHEHUSIMU
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0€301acHOCTH.
Pacnosznasame pochar-nonsl

30 OO6mas OO6mast xapakTepucTuka 31eMeHToB |V A- rpynmsr: Jasams  OOLIYI0 XapaKTEPUCTUKY AaTroOMaM, MPOCTHIM
XapaKkTepUCTHUKa 0COOCHHOCTH CTPOEHUSI aTOMOB, IPOCTHIX BEIIECTB U BEIIECTBAM U COEAMHEHUSM 3leMeHToB [V A- rpynmsl B
snemeHToB 1V A- COEIMHEHUI B 3aBUCUMOCTH OT IOJIOKEHHUS 3JIEMEHTOB | 3aBUCUMOCTHU OT X mosoxeHus B [lepuoanueckoii cucreme.
IpyIIbL. YTIIepon B [lepnoauueckoii cucreme. Yriepol. AJTIOTPOIIHbIE Xapakmepuzoeams CTpOEHHE, AJIOTPONHIO, PU3UUECKUE U

MoaupuKanuu: anmas, rpaputr. AMop(dHBIN yriepoaq U | XAMUYECKUE  CBOMCTBa, TMOJy4eHHE U INPUMEHEHHE

ero copTa: ca)ka, akTHBUPOBAHHBIN yroib. AIcopOuus. | aMOp(GHOTo Yriepoja U €ro COpPTOB C HCHOJIb30BaHUEM

Xumuueckue cBoicTBa yriepoaa. Kokcoxumuueckoe PYCCKOro (POAHOTO) SI3bIKA U SI3bIKA XUMUH.

MIPOM3BOJICTBO U €ro nmpoaykius. Kapoumpr. Cpasnueamsb CTpOSHHE U CBOICTBa aniMasa u rpadura.

Jemoncrpamuu. Komnekuus «OOpasubl npupoAHbix | Onucvliéams OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA

coenuHenui yriepoaa». I[loprper H. JI. 3emunckoro. | yriepopa.

[Tornomenne akTUBUPOBAHHBIM YITIEM pacTBOPEHHBIX | [Iposodums, Habaodams W ORUCLIGAMb XUMHUYECKHUH

BEIIECTB WM T'a30B. Y CTPOMCTBO IPOTHUBOras3a OKCIIEPUMEHT C  COOJIOJEHHMEM  MPaBUI  TEXHUKHU
6€301acHOCTH

31 Kucnoponconepxam | Oxenn yrinepona(ll): crpoenue mosekynsl, nonydeHue | Xapakmepuzoeams cocTaB, (U3NYECKHE U XUMHUYECKHE
1€ COCIMHEHUS u ero cpoiictBa. Oxcun yraepoma(IV) ): crpoenue | cBOICTBa, MOJydYeHHE W NMPUMEHEHUE OKCHJIOB YIJIEpoja ¢
yriepoja MOJIEKYJIbI, TOJIY4Y€HME W €ro CBOMCTBA. YTOJIbHAs | UCIOJIb30BAHUEM PYCCKOTO (POJHOrO) s3bIKa M  SI3bIKA

kucinotra. Conu yrolpHOM KHUCIOTHI: KapOOHAThl H
ruapokapOoHarsl. TexHuueckas U MUILEeBast co/a.
JlabopaTropHble ONbITHI.

36. [lonyyenue u cBOMCTBa YroJibHOM KUCIOTHL. 37.
KauectBennas peakiusi Ha KapOOHAT-HOH

XUMHH.
Yemanaenueams TPUYMHHO-CIEACTBEHHBIE CBSA3H MEXIY
BUJaMU XHMHUYECKHX CBS3€H, THUIAMHU KPUCTAJUIMIECKHX
pEmIETOK  OKCHJOB  yriiepona, uX (U3HYECKUMH W
XAMUYECKHMHU CBOWCTBAMH, a TAK)KE TIPUMECHEHHUEM.
Cobnodams  TpaBUia TEXHUKU  OE30MACHOCTH
UCIIOJI30BaHUH TTEYHOTO OTOTUICHHS.

Oxasviéams TEPBYIO TIOMOIIb MPH OTPABICHUH YTrapHBIM
ra3om.

Xapakxmepuzoéamv cOCTaB, (PHU3NUECKUE U XUMHUUYECKHE
CBOICTBa, MOJly4eHUE U NMPUMEHEHHE YroJIbHOW KUCIOTHI U
e€ comet (kapOoHATOB W  TUAPOKApOOHATOB) C
HCIOJB30BAaHUEM PYCCKOTO (POJHOTO) sI3bIKAa M SI3bIKA

npu
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XUMUH.
HUnnrocmpuposams 3aBUCUMOCTh CBOWCTB COJIEH YTOJIbHOMN
KHUCJIOTBI OT UX COCTaBa.

Ilposodumsb, HabawOoame W  ONUCHIBAMb XUMUYECKUN
OKCIIEPUMEHT C  COOJIIOJIGHMEM  MpaBWJI  TEXHUKHU
0€301acHOCTH.

Pacnosnasamp xapOoHAT-HOH.

Boinonnamu pacy€Tbl 10 XUMUYECKUM (QOpMyIam

Y YPaBHEHHSIM PEaKIU, MPOTEKAIOIIUX C YIaCTUEM
COCIMHEHUH yriiepoaa

32 [TpakTuueckas [Tony4yenue, cobupanue u pacrio3HaBaHue yriekucioro | I[lonyuams, cobupamv W pacno3Haéamsv YrIEKUCIBIA Ta3
paborta Ne 5. raza. M3yuenue pacTBOPUMOCTH YIIIEKUCIIOTO Ta3a B Obpawamvcsi ¢ 11a0OpaTOPHBIM  00OpyIOBAaHUEM |
«ITomyuyenue BOJIE U XapaKTEPUCTUKA KUCIOTHBIX CBOICTB YrOJbHOW | HarpeBaTeNbHBIMM ~ IpUOOpaMu B COOTBETCTBUU  C
VIJIEKUCIIOro Ta3a U | KUchnoThl. KauecTBeHHas peakiius Ha KapOoHAT- U MpaBUJIaMU TEXHUKU O€30MMaCHOCTH.

U3y4YCHHE €ro THIPOKApOOHAT-HOHBI Habnwoams n onucvieams XAMHYECKUH HKCHEPUMEHT C
CBOMCTB» MOMOIIBIO PYCCKOTO (POJHOTO) S3bIKA U A3bIKA XUMHUH.
Dopmynuposams BBIBOIBI TI0 PE3yIbTaTaM IMPOBEICHHOTO
JKCIIEPUMEHTA.
Compyonuyams B TIpOIlECCE YYEOHOTO B3aUMOJCHCTBUS
npu paboTe B rpymnmnax
33 YrieBoaopoabl. Heopranuyeckue u opraHn4ecKue BEIIeCTBA. Xapaxmepuzosams OCOOCHHOCTH COCTaBa M CBOWCTB

YrieBogopoipl. XUMHUYECKOE CTPOCHUE OPraHUYECKUX
BEILIECTB, KaK MOPSII0OK COEAMHEHHS aTOMOB B MOJIEKYJIE
10 BaJICHTHOCTH.

MertaH, 3TaH, KaK IpeesbHble YIIeBOJOPOIbl. DTHIICH
U alleTUJICH, KaK HenpeaesibHbIe (HEHACHIIICHHbIE)
yIi1eBo10poibl. ['openue yrineBogopoaos.
KauecTBeHHbIE peakliiy Ha HeTpeiebHbIE
COEUHEHHS.
demoncrpanun. Mojienu MOJIEKyJl ME€TaHa, 3TaHa,
ATWJIEHA U alleTWIeHA. B3anMozelcTBre STHIIEH C

OPraHUYECKUX COEAUHEHHI.

Pasznuuams nipenenpHble U HENPEIEIbHBIE YTIIEBOI0POIbI.
Haszvieams wn 3anucvieams (HopMynbl (MOJEKYISApHBIE U
CTPYKTYpHBIE) BAXKHEHUIINX IpeAcTaBUTENe
YIJI1€BOAOPOJIOB.

Ilpeonazams 3KCIEPUMEHT MO PACTIO3HABAHUIO COCTUHEHUM
HEIPENEIbHOIO CTPOCHHUS.

Habniodams 3a XOOOM XHMHUYECKOTO OKCIIEPHUMEHTA,
OIMCHIBATh €T0 U JIeJIaTh BBIBO/IbI HA OCHOBE HAOIIOACHHUIA.
Qurcuposams PE3yNbTAThl JKCIEPUMEHTA C ITOMOULIBIO
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OpOMHOIi BOJIOM 1 PaCTBOPOM IepMaHraHaTa Kayusl.

pycckoro (pogHOTO) sI3bIKa, a TakKKe C IOMOIUIBIO

XUMHYECKUX POPMYI M YpaBHEHU.

34 Kucnoponconep:ka- | OTUIOBBIM CIIUPT, €TO MOJyYEHUE, IPUMEHEHHUE U Xapaxkmepuzoéams CIHAPTBI, KaK KHUCIOPOACOAEPKALINE
M€ OpraHnyeckue | (pU3MoJorHyecKoe AeicTBre. TpexaTOMHBIN CIUpPT OpraHUYECKUE COCIUHECHUS.
COEIVHEHUS riuueprH. KauecTBeHHas peakius Ha MHOTOAaTOMHBIE Knaccugpuyuposams cuiupTsl IO aTOMHOCTH.
CIUPTHL. YKCYCHas — IIPEACTaBUTEIb Kilacca Ha3zvieamov nipecTaBuTENeH OJHO- U TPEXATOMHBIX CIIUPTOB
KapOOHOBBIX KUCIIOT. U 3aIMCHIBATh U3 (DOPMYIIBI.
Jemoncrpanun. O0uiyie XuMU4ECKUE CBOMCTBA KUCIOT | Xapakmepu3o6ams KHCIOTBI, KaK KHCIOPOACOJECpIKAIIIE
Ha IIpUMepe YKCYCHOM KucnoTsl. KauecTBeHHas OpraHU4eCcKue COCAVHCHMUS.
peakuysi Ha MHOTOaTOMHBIE CITUPTBHI. Haszvieamov nipeacTaBUTENnEed NMpEAeIbHBIX U HEMPEIEIbHbBIX
KapOOHOBBIX KUCIIOT U 3aIMChIBATh U3 (DOPMYIIBI.
35 Kpemnuii u ero Kpemnuii, crpoenue ero aroma u csoiicrBa. Kpemuuit B | Xapakmepuszoéams CTpOEHHE AaTOMOB U KPHUCTaJUIOB,

COCIMHCHUA

npupoe. Cumuiuasl v cunad. Oxkensr kpemHuA(1V).
KpemnueBast kucnora u €€ coiu.

Jemoncrpanuu. Komtekius «O0pasisl MpUPOIHBIX
COEIMHEHNN KpeMHUs». Kosuekuus cTekia, KepaMuKH,
LIEMEHTA U U3JIeJIUHI U3 HUX.

JlabopaTtopHusle onbIThI. 38. [Iponyckanue
YIJIEKHCIIOTO Ta3a 4epe3 pacTBOP CHIIMKATa HaTpHs

¢u3nyeckue W XMMUYECKHE CBOICTBA, IIOJy4EHHE U
IIPUMEHEHUE KPEMHHMS C HCIIOJIB30BAHMEM PYCCKOIO
(poaHOrO) A3BIKA U A3BIKA XUMUHU.

Ycmanasnueams TPUUMHHO-CIEACTBEHHBIE CBA3M MEXKIY
CTPOGHMEM aTOMa, BUJOM XHUMHUYECKOM CBSI3U, TUIIOM
KPUCTAIITMUECKON PEIETKN KPEeMHHS, ero (GU3NUYEeCKUMHU U
XUMHYECKUMH CBONCTBAMH.

Boinoanamu pacy€rbl 10 XUMHYECKUM (OpMyTiamMm

Y YPaBHEHMSIM PEaKLMH, IPOTEKAOIUX C y4aCTHEM
KPEMHHSI ¥ €70 COCIMHEHUN.

Xapakmepuzoeamv COCTaB, (U3NUECKUE U XUMHUYECKHE
CBOICTBA, MOJIYYEHHE U MPUMEHEHNE COECUHEHUNH KPEMHUS
C HCHOJb30BAHUEM PYCCKOro (POIHOIrO) sA3bIKa M S3bIKA
XUMUH.

CpasHusams THOKCUIBI YriIepoga U KPEMHUS.

Onucvieams BaXHEWUIINE TUIBI MPUPOJHBIX COEIUHEHUM
KPEMHHUSI KaK OCHOBHOT'O 3JIEMEHTA JIUTOC(EPHI.
Pacnosnasams cuimkar-uoH
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36 CunukaTtHas [IpouzBoacTBo crekna u nemenTta. [Ipoaykus Xapaxmepuzoeams CUIMKATHYIO IPOMBILIIEHHOCTb U €€
MIPOMBIIUIEHHOCTh CUJIMKATHOM IMPOMBIIIEHHOCTH: ONTUYECKOE BOJIOKHO, | OCHOBHYIO MPOAYKIHIO.
Kepamuka, apdop, pasac. OnTuyeckoe BOJIOKHO. Yemanasnueams ananorun Mex1y pa3iMyHbIMHU OTPaCIIIMU
JemoncTpanuu. Komiekius npoayKuuy CUIMKATHON CUJIMKATHOM TPOMBIIUIEHHOCTH
NPOMBIIIJICHHOCTH. BuieodparMenTs! u cinaiasl
«I1pon3BOACTBO CTEKIA U LIEMEHTAY.
37 [Tonyuenne Hewmeramnsl B mpupo/e. Onucvieams HaXOXKICHHE HEMETAIIJIOB B IPUPO/IE.
HEMETAJJIOB OpakMOHHAs MEPEroHKa KUJIKOTO BO3oyXa, Kak Xapaxkmepuzoeams  (HPaKLUOHHYIO IEPETOHKY KUAKOTO
croco0 Moyy4eHus: KUCIopo/ia, a30Ta, aproHa. BO3/yXa, KaK COBOKYITHOCTb (PU3MYECKUX MPOLIECCOB.
[Tonyuenue pocdopa, KpeMHHUS, XJI0pa, HOJA. Apeymenmuposams OTHECEHHE aKTUBHBIX HEMETAJUIOB K
DIeKTpoJIn3 PacTBOPOB. OKUCIIUTENbHO-BOCCTAHOBUTEIBHBIM IIPOLIECCAM
demoncrpanun. Komteknus «IIpupoassie coequHeHus
HEMETAJIIOB. Buneodparmentst u CIai bl
«DpakiMOHHAs  TEPEeroHKa  JKUJKOTO  BO3JIyXay.
Buneodparmentsr u cnaiinel «Ilomyuenue Bomopona,
KHCIIOpOJa M TaJOr€HOB  3JIEKTPOJIUTUYECKUM
CIOCOO0MY
38 ITonyyenue ITonyyeHnue CEpHOM  KHUCIOTBL:  CBIPBE, XHUMMW3M, | Xapakmepuz06amb XUMH3M, ChIPbE, allllaparypy, Hay4HbIE
BAKHEUIIUX TEXHOJOTUYECKAass CXeMa, METOJ KHIISIIEro CJIos, | IPUHUMUIIBI U IPOLYKIIMIO IPOU3BOACTBA CEPHON KUCIIOTHI.
XUMHYECKUX MPHUHIIUATIBI TEIUI000MEHa, MPOTHBOTOKA M NUPKYISuU. | CpagHueams IPOU3BOJICTBO CEPHON KHUCIOTHI C
COCIMHEHUN Oneym. MPOU3BOACTBOM aMMHaKa
[TIpousBoacTBo aMMHaKa: CBIPBE, XUMM3M,
TEXHOJIOTUYECKas CXeMa.
JdemoHcTpanuu.
Mopenu anmnaparoB JiIsl IPOU3BOACTBA CEPHOU
KHCIIOTbL. MoJienpb KUMsero ciost. Moaenb KOJIOHHBI
CHHTE3a aMMHaKa. BupeopparMeHTHI U claiiabl
«IIpou3BoacTBO cepHOM KUCIOTH». BuaeopparmeHTs
u cnanael «IIpousBoacTBo ammuakay. Komekuus
«CpIpb€ 14 MOJTYYEHUSI CEPHON KHCIIOTBD.
39 O6001meHne o TeMe | YpOK-yIpaKHEHHE C UCIIOIb30BaHUE CAMOCTOSTENbHOU | [Ip0600umsb OLIEHKY COOCTBEHHBIX IOCTHKEHUN B YCBOCHUH
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«Hemeramnel 1 ux
COEIUHEHUS

paboTHI IO BBHITTOIHEHUIO TIPOBEPOYHBIX TECTOB,
3aIaHUI U YIIPAKHEHHUM.

TEMBI.

Koppexmuposamy cBOM 3HaHHA B COOTBETCTBUH C
IUTAHUPYEMBIM PE3YJIbTaTOM

Ionyyame XUMHYECKYI0O HMH(DOpPMALUU U3  PA3TUYHBIX
HCTOYHHUKOB.

Ilpeocmaeniame wHpopMmanuio no Teme «Hemeramib B
BUJIe TAaOJIMI], CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCJE C
npuMmenenuem cpeacrs MKT.

40 Kontponbaas padbot Ne 2 mo teme «HemeTamibl 1 X COSAMHEHUS
MeTtaJjiiibl M ux coequHenus (16 1)
41 ITonoxenune [Tonoxxenne wmetamoB B Ilepmoamueckoit cucreme | OO6vscHAMb, 9TO TAKOE METAIUTHI.
METAaJIJIOB B xuMudeckux snementoB [[. . MenneneeBa, crpoenue | Paziuyams HOpMBI CyIIECTBOBAHHS METAIIIOB: JIEMEHTHI U
ITepnonnueckon UX aTOMOB M KpHUCTAIOB. Meramnyeckass CBA3b M | IIPOCTHIE BEIIECTBA.
CUCTEME, CTPOCHHUE MeTandecKas KpHUCTaJUIMYecKast pem€rka. | Xapakxmepuzoeams XUMUYECKHUE 3JIEMEHThI-METAIUIbI 110 UX
aTOMOB U @u3NYeCKHe  CBOMCTBA METAJIOB:  JJIEKTpo- U | mosoxkeHuto B [lepuogmueckoii cucreme 1. 1. Menzaeneena.
KPUCTaJJIOB TEIJIONPOBOAHOCTb, oTpaxaromas CIOCOOHOCTH, | [IpocrHo3upoéams CBOWCTBA HE3HAKOMBIX METAIIOB 10
M1acTUYHOCTh. CIiJIaBbl YEPHBIE U 1IBETHBIC nonoxkenuto B Ilepromnueckoil cucTeMe€ XUMHUYECKHX
anemenToB 1. 1. Menneneena.
Yemanasenueams TPUUMHHO-CIEICTBEHHBIE CBA3UM MEXAY
CTPOEHHEM aToMa, BHUJIOM XUMUYECKOW CBSI3H, THUIIOM
KPUCTAUIMYECKON PEIETKH METAJNIOB — MPOCTHIX BEIIECTB
U UX COCIUHEHUN
42 OO6mme xumudeckre | MeTalibl KaK BOCCTAHOBHUTEIH. DJEKTPOXUMUUYECKUH | OObsACHAMb, YTO TAaKOE P AKTUBHOCTH METAJLIOB.

CBOICTBa METAJJIOB

PN HalpsDKEHUN. B3auMonencTBHe METaUIOB  C
HEMETAJUIAMH,  OKCHJAMH,  KHUCIOTaMH,  COJIAMH.
ANIOMUHOTEPMHUSL.

demoncTpanun. B3anMonelcTtBue HaTpus, JATHS U
Kalblus ¢ BOAOW. ['OpeHre HaTpus, MarHus U >Kelie3a B
KHUCJIOPOJIE. Bcenpbimka TEPMUTHOU CMECH.

Ipumensims €ro Ui XapaKTEPUCTHKH XUMHUYECKUX CBOMCTB
MPOCTHIX BEIIECTB-METAIIIOB.

Ob60Owams CUCTEMY XMMHYECKMX CBOHCTB METAIOB Kak
«BOCCTAHOBHTEIIbHBIC CBOWCTBAY.

Cocmasname ~ MONGKYISpPHBIC ~ ypaBHEHHS  PEaKIHi,
XapaKTePU3YIOMUX XHUMHUYECKUE CBOWCTBA METAUIOB B
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B3anmoneiictBue cmecH NOPOLIKOB CEpPbl U IKEIIE3a,
IMHKa U CEpBhL. B3aumoneiictBue amioOMHHHS C
KHCJIOTaMH, IelodaMu H BoJoH. B3auMoneiicTBue
JKenesa U MeOu ¢ XJIopoM. BsammopeiicTBue Menu ¢
KOHILICHTPUPOBAHHOW CEPHOM KHCIOTOM M a30THOU
KHCTIOTOH (pa30aBiieHHOW U KOHIIEHTPUPOBAHHOM).
JlaGoparopHublie onbIThl. 39.B3auMoeiicTBue xenesa ¢
pactBopoM cyabdara meau(1l)

cBeTe yuyeHHs 00 OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIX
mporeccax, a Peakuh C y4acTHEeM  3JICKTPOJIMTOB,
MPEJCTABIATh TAKKE U B MOHHOM BUJIC.

Habniooams n onucvliéams peakliud MeXAy BEIIECTBAMHU C
MOMOIIIBIO PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUHU.
CaMOCTOSITENIBHO  1p08OOUMb  OTBITHI, TOATBEPKIAIOIINE
XUMHYECKHE CBONCTBA METAIOB C COOJIOJICHUEM TIPaBHII
TEXHUKH 0€30IacHOCTH

43-44 | Obwas CTpoeHre aTOMOB M NPOCTBHIX BEIECTB. 3aBUCUMOCTb | OObACHAMb YTUMOJIOTHUIO HA3BAaHHS TPYIIBl  «IIEIOYHbIC
XapaKTepUCTHUKA GU3MUECKUX W XUMHYECKHX CBOMCTB MICTIOYHBIX | METAJLTIBD).
IIEJTOYHBIX METAIOB OT 3apsAnoB sifep uX atoMoB. Oxcuusl u | Jasams OOLIyI0 XapaKTEPUCTUKY LIETOYHBIM METaulaM IO
METaJlJIOB THIPOKCUIBI MICTOYHBIX METAUIOB, WX TMOJy4YeHHe, | UX TMOoJoXKeHHio B [leproandeckol crcTeMe XUMHYECKUX
CBOMCTBA, NpUMEHEHUE. BaxHenmue coyn Ieao4uHbIX | aneMmeHToB [l M. Menzeneesa.
METaJIOB, X 3Ha4CHHE B )KMBOI M HE&XXMBOH npupoe u | Xapakmepuzoéams CTPOEHUE, (PU3MUECKUE M XUMUYECKHE
B )KM3HH YEIIOBEKa. CBOWCTBA INEJOYHBIX METAJUIOB B CBETe  OOIIEro,
Jemoncrpanun. OKpacka I1aMeHn COeJUHEHUSAMU 0COOEHHOI'0 ¥ €JUHUYHOTO.
IIEJIOYHBIX METAJIOB IIpeockaszvisames (U3NUeCKue W XUMHUYECKHE CBOHCTBA
OKCHJIOB M THJPOKCUIOB HIEIOYHBIX METAJUIOB Ha OCHOBE
UX COCTaBa ¥ CTPOCHUS W TOATBEPKIATH TPOTHO3BI
YPaBHEHUSIMU COOTBETCTBYIOIIMX PEaKLUil.
Ilposooums pacu€Thl TO XUMHUYECKHUM (opMmynaMm H
YPaBHEHUSM  peaklHif, MPOTEKAIIUX C  y4acTHEM
I1EJ0YHbIX METAJIOB U UX COEMHEHHH.
45-46 | Obmas CtpoeHHEe aTOMOB W MPOCTHIX BEIIECTB. 3aBUCUMOCTH | OObsACHAMb STUMOJIOTHUIO HAa3BaHUS TPYIIBI  «IIEITOYHO-
XapaKTepUCTHUKA bu3nIecKux u XAMHUYECKHX CBOWCTB | 3eMEJIbHbIE METAILIBLY.
I1€JI0YHO3EMEIIbHBIX | II€J0YHO3EMENbHBIX METAIJIOB OT 3apsAloB suep uX | Jasams oOmyro xapakrepuctuky meramiam |IA rpymnmel
METaJlIIOB atoMoB. OKcuIbl U TUIPOKCHU[IBI IIETOYHO3EMENBbHBIX | (ILIENOYHO-3eMENbHBIM METallllaM) [0 HX TOJOXKEHHI0 B

METAJIOB, UX IMOJIydeHHE, CBOWCTBA U TNPUMEHEHHE.
Baxwueimue conn IMIEIOYHO3EMEIIBHBIX METAIIOB, HX
3Ha4YeHHE B MPUPOJIE U KU3HU YenoBeka. KapOoHaThl u
THIPOKAPOOHATHI KAJIbIIHS.

JemoncTpanun. Okpacka IIaMeHH COSAMHEHUSIMU

[lepuoauueckoit cucreme xumuyeckux sjaemeHToB JI. U.
Menneneena.

Xapaxmepuzoeams cTpoeHue, GU3NYECKUE U XUMUYECKUE
CBOMCTBa MIEJIOYHO-3€MEILHBIX METAJVIOB B CBETE OOIIEro,
0COOEHHOTr0 U €UHUYHOTO.
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MIETOYHO3EMEIbHBIX METaI0B. [ almeHne n3BecTu
BOJIOH.

JlaboparopHusble onbIThl. 40.Ilony4ueHne n3BecTKOBOM
BOJBI U ONBITEI C HEH.

Ilpeockaszvieams GU3NYeCKUe W XUMUYECKHE CBOICTBA
OKCHJIOB M THIPOKCHUIOB MeTayuioB |IA rpymmbl Ha OCHOBE
UX COCTaBa M CTPOCHUS W HOOMBEEPI’COAmsd TPOTHO3BI
YpPaBHEHHSIMH COOTBETCTBYIOIIUX PEAKITHIA.

Ilpoeooums pacy€rhl TO XUMHUYECKMM (GOpMyIaM U
YPaBHEHUSAM  peaklMi, NPOTEKAIOIMX C  y4acTUEM
IIEJIOYHBIX METAJUIOB U UX COEIMHEHUM
47 JKéctrocTh Bogpl 1 | JKECTKOCTH BOJBI: BpeMeHHAs W MOocTostHHAsA. Crioco0bl | OO6bscHAmMb, YTO TAKOE «KECTKOCTh BOJIBD».
CIIocoOb! €€ YCTPAaHEHHUsT BPEMEHHOM  KECTKOCTHU. CriocoOsb1 | Pazauuams BPEMEHHYIO U IOCTOSIHHYIO )KECTKOCTh BOJIBL.
yCTpaHEHHUSI yYCTpaHEHMsI IOCTOSHHOM )KECTKOCTH. VIOHUTHI. IIpeonazame criocoObl yCTpaHEHUs HKECTKOCTU BOJIbI
JdemoHcTpauum. [Tomyuenne  kE€cTkOM BOMBI | [Iposooums, Habmodamv W ONUCLIBAMb XUMUYECKHMA
B3aMMOJICWCTBUEM YIJIEKHCIOTO C M3BECTKOBOW BOJIOM. | DKCIIEPUMEHT, C  COOJIOAEHHMEM  TpPaBUI  TEXHUKHU
VYcTpaHeHne BpEeMEHHOM XKECTKOCTH KHUISTYEHHEM M | O€30MaCHOCTH.
00aBKO#M COMBl. YCTpaHEHHE MOCTOSHHON KECTKOCTH
no06aBkoil conmpl. MOHUTBI M OPUHIMN WX JACUCTBUS
(BupeodparmenT).
48 ITpakTnueckas [Tonyuenue x€cTKOM BOJIbI B3aUMOJIEICTBUEM Ilonyuams, cobupamv M pacnosnasams YIIIEKUCIBIA Ta3
pabota Ne 6. YIJIEKUCIIOTO C U3BECTKOBOM BOJOW. Y CTpaHeHHe Obpawamscss ¢ 1a0OpaTOpHBIM  OOOPYIOBaHHEM U
«ITomyuenue BPEMEHHOM ’KECTKOCTH KUIITYEHUEM U J00ABKOM COAbl. | HarpeBaTeNbHBIMM ~ IpUOOpaMu B COOTBETCTBUU  C

’KECTKOU BOJBI U
CIIOCOOKI €6
YCTpaHEHHUSI»

VYcerpaneHne moCTOSHHON KECTKOCTH J00aBKOU COBI.
HcnbrTanue ;KE€CTKOM BOJABI pACTBOPOM MbLIA.

MIPaBUJIAMU TEXHUKU O€30MMaCHOCTH.

Habniooams u onuceiéams XAMUYECKUH SKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POHOTO) SI3BIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOIBI TIO pE3yabTaTaM IMPOBEICHHOTO
HKCIIEPUMEHTA.

Compyonuyams B TIpOIlECCE YYEOHOTO B3aUMOJCHCTBUSA
npu paboTe B rpymnmnax
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49 AJIOMUHMI U €ro CoenuHenuss aliOMUHMS B npupoje. XuUMHUECKHE | Xapakmepu3oéamb alIOMUHUNH IO €ro IOJIOKEHHUIO B
COEIMHEHUS cBoiictea  amomuuua. OcoOeHHoctu okcuga u | [lepuoguueckoil cucreme xumuueckux anementoB J[. U.
THJIPOKCH/Ia AIFOMUHMS KaKk aM(pOTEpHBIX coenHeHUN. | MeHaeneena.
Baxneiimue conu amoMunus (X10pui, cyabdar). Onucvieams  CTpoeHUE, (GU3NYECKHE U  XUMHUYECKHE
Hemoncrpanun. Koyutekuust npupoIHbIX COSIMHEHUN | CBOMCTBA AJIFOMUHMS, TOATBEPK/IAast UX COOTBETCTBYIOUIUMH
amoMunus. Buneodparmentst u crnaitapl « Okenp YPaBHEHUSIMHU PEAKLUIA.
aJIIOMUHUSA U ero Moaugpukanumy. [lonydyenne ObvsacHamb TBOVCTBEHHBIM XapaKTep XMMHYECKHX CBOICTB
amM(pOTEpHOTO I'MJIPOKCH/IA ATFOMUHUS U UCCIIEI0OBAaHUE | OKCHJIA M THMIPOKCHA AITFOMUHHUSL.
€ro CBOMICTB Konxpemuszuposams ~ 3IEKTPOJUTUYECKOE  ITOJYYECHHE
METAJIJIOB OIIMCAHUEM IIPOU3BOJICTBA AIFOMHUHMSL.
Yemanasnueams  3aBucuMOCTb  0OsacTel  IpHUMEHEHUs
QIIOMHMHHUS U €T0 CIUIaBOB OT CBOMCTB.
Ilposooums pacu€Thl TO XUMHUYECKHM (opMmynaMm H
YPaBHEHUSIM  peaklMi, NPOTEKAIOIMX C  y4acTUEM
AIIIOMUHHSA U €T0 COSTUHEHUN
50-51 | XKene3o u ero OcobeHHOCTH CTpOCHHUS aTroma kenesa. JKeneszo B Xapaxmepuzosamsb TiONOXKEHUE kene3a B [lepuommyeckoit

COCAMHCHUA

npupoje. Baxneiimue pyabl sxenesa. Oxcuasl u
ruapoxcusl xenesa(ll) u (II). Comm xeneza(1l) u (I1I).
OO0HapyxeHHe HOHOB KaTHOHOB JKeJle3a B PaCTBOPE.
3HaYeHHE COCAMHEHUN JKeIe3a.

JlaGopaTopHbie ONBITHI.

41. IMonyuenue rugpokcuaos xeaesa(ll) u (11).
42.KauecTBeHHbIE PEAKIIMM Ha KaTHOHBI kKele3a

cucreMe xumuueckux »dsieMmeHToB JI. U. Menneneena,
O0COOEHHOCTH CTPOEHUS aToMa.
Onucvisams HU3NYECKUE U XUMHUYECKHUE CBOMCTBA JKeie3a,

MOATBEPXKJAasi MX  COOTBETCTBYIOUIMMH  YPaBHEHUSIMU
peaKuuid.
Obvacuamp  HaIU4UE 1B TEHETUYECKUX  PAJIOB

o 2+ +
coenuHeHuit xenesa Fe* u Fe .

Yemanasnueams  3aBUCUMOCTH — 00JIacTeld  TPUMEHEHUS
JKeJie3a U ero CIUIaBOB OT CBOMCTB.
Ilposooumsv pacy€rel 1O XUMHUYECKUM (dopmyraM H

YPABHEHUSM PEAKILIMM, MPOTEKAIOMUX C YYaCTUEM XKEe3a U
€ro COCIMHEHUM.

Habnwoams n onucvieams peaknui MEXy BEIICCTBAMU C
MOMOII[BIO PYCCKOTO (POJHOTO) SI3bIKA U S3bIKA XUMHHU
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52 [TpakTudeckas Pemmenue IKCIIEPUMEHTATBLHBIX 3aa4 Ha | DKCIIEPUMEHTAIIBHO UCCe008amb CBOMCTBA METAJUIOB M MX
pabota Ne 7 pacrio3HaBaHWe W  TMOJYYEHHE METalIOB U WX | COCIUHEHHM, peliaTh SKCIepUMEHTANbHbIE 3a]a4u 10 TeMe
«Pemenue COCIUHEHUH «MertamisDy.

AKCIIEPUMEHTATbHBIX Pabomams ¢ naboparopHbIM  O0OpyIOBaHHUEM  H
3a7a4 Mo TeMe HarpeBaTeNbHBIME ~ NpHOOpaMHU B COOTBETCTBUU  C
«Mertamibn MPaBUJIAMU TEXHUKU O€30MMaCHOCTH.
Habniooams CcBOWCTBA METAIOB W WX COCAUHCHUU W
SIBIICHUH, TIPOUCXOAIINX C HUMH.
Onucvieams ~XUMUYECKHA OKCIIEPUMEHT C  TIOMOIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U S3bIKA XUMHUH.
@opmynuposams BBIBOJIBI TIO Pe3yibTaTaM IPOBEICHHOTO
IKCIIEPUMEHTA
Onpedensimo (MCXOs U3 yIeOHOU 3a7aun) HEOOXOAUMOCTh
WCTIOJTb30BaHUs HAOTIOACHMSI FITH DKCIIEPUMEHTA
53 Kopposus metaimo | Koppo3ust xumudeckasi ¥ dJieKTpoxumudeckast. 3amuta | O0bsicHAmb, 9TO TAKOE KOPPO3HSL.
U CHOCOOBI 3aIIUTHl | METAJUIOB OT KOPPO3HH. Paznuuame XUMHYECKYIO U DJIEKTPOXUMHUYECKYIO KOPPO3HH.
OT Heé JleMOHCTpalyu. Unniocmpuposams  TOHATHS  «KOPPO3US», «XUMHUYECKAS
Konnexuus « XuMudeckre HCTOUHUKH TOKaY. KOPPO3USD», «IIEKTPOXUMHUYECKA KOPPO3HsD» MPUMEPAMHU.
Pe3ynbTaTel UIMTETHHOTO SKCIIEPUMEHTA 110 U3YUCHHIO | Xapaxkmepuzoéams  CIIOCOOBI  3aIIUTHl  METALUIOB  OT
KOPPO3UHU CTATBHBIX U3JICITUN B 3aBUCUMOCTH OT KOppO3uu
YCIOBHM NMPOLIECCOB

54-55 | Merasibl B Mertauibl B Ipupojie: B CBOOOTHOM BHUJC U B BUJIE Knaccuguyuposamo  hopmbl  TPUPOAHBIX  COCITUHEHUM
npupose. [TorsTre 0 | coOeTMHEHUI. METaJIJIOB.

MeTaJTypTrun [Tonsitue o metayutyprun. UEpHas u nBeTHast Xapaxkmepuzoeams 0011ME CIIOCOOBI TOMYYEHUSI METAILJIOB!

METaAJLTYprusl.

[TupomMeTaimyprus, THAPOMETALTYPIHs,
ANEKTpOMETAITYprus. JJOMEHHBII TTpo1iecc.
[TepepaboTka 4yryHa B CTajb.

DJIEKTPOJIN3 PaCILJIaBOB.

JemoHcTpanuu. BoccTaHoBneHe MM U3 OKCUIA
meau( 1) Bogoponom. BuneodhparmeHTs! 1 caiiapt

MUPO-, TUAPO- U AICKTPOMETAIUTYPTHH.

Koukpemuszuposams ~ 3TH  CIIOCOOBI ~ IPUMEpPaMH |
YPaBHEHUSMH PEAKIMA C COCTABJIICHUEM D3JIEKTPOHHOTO
OanaHca.

Onucvieams JTOMEHHBIA TPOLECC W AJIEKTPOJUTHICCKOES
MOJTy4YECHUE METAJIIOB.

Paznuuame 9€pHblie U IBETHBIC METAILIBI, YYT'YHBI U CTAJIN
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«ITpousBoacTBO UyryHa u cranu». BuneopparmeHnTs! 1
cnangsl «M3nenus u3 yyryHa u cTaiam».
Buneodparments! u cnaiinst «IIpousBoacTso
TIOMUHHUSD

56 O060061eHue 3HaHU | YPOK-yIpaKHEHUE C HCIIOIb30BAHUE CAMOCTOSITENbHON | [Iposodumsb OLIEHKY COOCTBEHHBIX IOCTHKEHUN B YCBOCHUH
o Teme «MeTtauibl»y | pabOTHI 10 BHIOJHEHUIO POBEPOUYHBIX TECTOB, TEMBI.
3aJJaHUI U YIIPAKHEHUH. Koppexmuposamb cBOM 3HaHHA B COOTBETCTBUU C
IUTAHUPYEMBIM PE3YJIbTaTOM
Ionyuams xuMudeckyrd UWHGOpPMAUA U3  PA3TUYHBIX
HMCTOYHUKOB.
Ilpeocmasnsame vHbOpMAIUIO IO TeMe «MeTauibhy B BHIIE
TaONMUI, CXEM, OIOPHOrO KOHCIEKTa, B TOM 4YHCIE C
npumenenuem cpeacts MKT.
o7 Kontponbnas padot Ne 3 o reme « MeTtamiby
XHuMHS M OKpY:Kaomas cpena (2 4)
58 Xumuyeckas Crpoenue 3emuu: sApo, MaHTHsS, 3€MHas Kopa, HUX | MHmezpuposamsb cBeneHus no puznyeckoil reorpaduu B
opraHu3anus XUMUYeCKUi cocTaB. Jlutochepa m e€ XUMHUECKHH | 3HAHUS O XUMUYECKOW OpTaHU3AIMU [IJIaHETHI.
IJIAHEThI 3eMIIs cocraB. Munepanbl. Pynesl. Ocanousnble  TOPOIBI. .
MonesHsie  MekomaeMbe.  XUMAUCCKHH — COCTAB Xapaxmepuzoeams XUMUYECKMH COCTaB TI'€OJOIMUECKHX
ruspochepbl. XUMUYECKHI COCTaB aTMOC(EpHI. 000no%eK eMIH.
NemomcTpamnn.  Bupcodparments: m  craigs Paznuuame MyuHepasbl U TOpHBIE OPOJIbI, B TOM YUCIE U
«Ctpoenne 3emMianm U €€ XUMHUYECKHH COCTaB». PYyJbt
Komnekuusa mMuHepasioB u ropHbIx nopoia. Kosieknus
«Pyzasl MmeTaiuioBy.
JlaGoparopHsle onbIThl. 43. M3ydyeHue rpaHura.
59 Oxpana VcTOYHUKHM XMMHUYECKOTO 3arps3HEHHs OKpYyXKarolel | Xapakmepuzoeams UCTOUHUKA XUMHYECKOTO 3arpsi3HEHUS

OKpYKaroLIEH Cpe/Ibl
OT XMMUYECKOTO
3arpsA3HEHU

cpenpl. ImoGanbHBIE  HKOJIOTHYECKHE  MPOOIEMBI
4eJoBeYecTBa: MApHUKOBBIA  3(dexT, KHUCIOTHBIE
JIOK]TH, 030HOBBIE JbIPHI. MexayHapoaHoe

COTPYAHUUCCTBO B obmactu OXpaHbI oxpynca}omeﬁ

OKpY>KaroILEu Cpeibl.

Onucviéams T100aTBHBIE SKOJIOTUYECKHE TPOOIEMBI
YEJI0BEUECTBA, CBA3AHHbBIC C XUMHYECKUM 3arps3HCHUEM.
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cpeapl OT XUMHUYECKOro 3arpsA3HEHMs.  «3enéHast

XUMUA .

JemoncTpauuu. BuneopparmMeHTs! U craiiipl
«I'mobanbHbIe HKOJIOTUYECKUE TTPOOIIEMBI
YeJI0BEYECTBAY

Ilpeonacame myTH MUHUMU3ALUN BO3JICHCTBUS
XUMHUYECKOTO 3arps3HEHUS Ha OKPYXKAIOIIYIO CPeLy.

IIpusooums nipuMepbl MEXAYHAPOIHOTO COTPYIHUYECTBA B
00JIaCTH OXpaHbl OKPYXAIIIEH Cpelbl OT XUMHYECKOIo
3arpsi3HEHHS

O0o01eHHe 3HAHNT IO XUMHH 32 KYPC OCHOBHO# 1IK0JIbI. [I0AroTOBKa K 0CHOBHOMY rocyiapcTBeHHOMY 3Kk3ameny (OI'D) (7 v)

60 Bemectsa CrpoeHue aromMa B COOTBETCTBUM C TOJIOKE€HUEM | [Ipedcmasnams uHpopmanuio no teme «llepuoanueckuit
XHMHYECKOT0 311eMeHTa B [lepuonuyeckoii cucreme. 3akoH u llepuommueckas cucrema [I. M. MenneneeBa B
CtpoeHne  BemiecTBa:  XHUMHYECKass  CBs3b W | CBETE TEOPUM CTPOCHHS aToMa» B BHUAC TaOJHUIl, CXEM,
KPUCTAUIMYECKUE PEHIETKU. 3aBUCUMOCTh CBOMCTB | OLIOPHOTO KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM CPEICTB
00pa3oBaHHBIX  dyeMeHTamMu  npocThix  BemiectB | MKT.
(MeTannoB, HEMETaIOB, OIaropoJHBIX Ta30B) OT | BuinoaHsams TECTOBBIC 3a[JaHUs IO TEME.
MOJI0KEeHUS 2JIeMeHTOB B [lepronnueckoil cucreme. IIpeocmasnsamos uHGOPMALIUIO TIO TeME « BUIBI XUMHUYECKUX
Tunonoruss HEOPraHMYECKUX BEIIECTB, JEJIECHUE UX HA | CBA3EH WM THUIbl KPUCTAIUIMYECKUX PEMIETOK. B3aumocBsi3b
KJyaccsl U rpynmsl. [IpeacraButenu CTPOCHHMSI U CBOWCTB BEIIECTB» B BUJE TaONIHIl, CXEM,
OTNIOPHOTO KOHCIIEKTa, B TOM YHCIIE C TPUMEHEHUEM CPECTB
KT
61 XuMuyeckue [Tpu3Haku U ycIOBHSI MPOTEKAHUSI XUMHUYECKHUX Ilpeocmasname undopmanuio no teme «Kmaccudukanus
peakuuu peakuuid. TUnonorusa XuMUYECKUX peaKHil 1o XUMUYECKUX  pEakud 10  Pa3IMYHbIM  MPHU3HAKAM.

pa3InYHbIM OCHOBAHUSM. Peaknuu noHHOIO oOMeHa.
OKHCIIMTEIIFHO-BOCCTAaHOBUTEILHEIC pE€aKuunu

CKOpOCTh XMMHMYECKMX pEaKkLMi» B BUIE TaOIHIl, CXEM,
OIIOPHOTO KOHCIIEKTA, B TOM YHCJIE C IPUMEHEHUEM CPEJICTB
HKT.

Bovinonnsams TECTOBBIE 33/1aHUS IO TEME.
Xapakmepuz06amsb OKUCIUTEIIHO-BOCCTAHOBUTEIILHBIC
pEaKINH, OKHCIUTENh U BOCCTAHOBUTEb.

Omauyams 3TOT TUT peaKUuil OT peakiuii oOMeHa.
3anucvisame ypaBHEHUS] OKHCIUTENBHO-
BOCCTAaHOBHUTEIHHBIX PEAKIINIA C TIOMOIIBIO 3JICKTPOHHOTO
OanaHca
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62-63 | OcHOBBI XUMHUYECKUE CBOMCTBA MPOCTHIX BEILIECTB. Xapaxmepuzosams obuue, 0COOCHHBIC U UHANBUIYAIbHBIS
HEOpraHu4ecKon XapakTepHble XUMHUECKHE CBOMCTBA cOJIE00Pa3yIOLIMX | CBOMCTBA KHCIOT, OCHOBaHHMH, cOJIell B CBETE TEOPUH
XUMHUH OKCHJIOB, THIPOKCHIOB (OCHOBaHMH, KHUCIOT U | ANEKTPOIUTUYECKON TUCCOIMAIIUH.
aM(OTEepHBIX THIPOKCUJIOB), COJEH Apaymenmuposams BO3MOXHOCTb MIPOTEKaHNUs XUMHUYECKHX
peakuii B pacTBOpax JEKTPOIUTAX UCXOSI U3 YCIOBHA.
Knaccuguyuposames HeopraHuueckue BeLIECTBa O COCTaBY
Y CBOMCTBaM.
IIpugooums npuMeps! NpeAcTaBUTENEH KOHKPETHBIX
KJIACCOB M IPYII HEOPTaHUYECKUX BEIIECTB
64 [ToBTOpeHue n TectupoBanue, pemieHHE 3a1ad W BBIIOJIHEHUE | BbinoaHams TECTH U YIPAXKHEHUS, peuiams 3a1a4d 10
0000IIIeHHE TI0 TeMe. | YIPaKHEHUH TI0 TeMe TEMe.
ITogroToBka k IIposooums OLeHKY COOCTBEHHBIX JOCTHKEHUHN B YCBOEHUU
KOHTPOJIbHOU TEMBIL.
pabore Koppexmuposamb cBOM 3HaHUS B COOTBETCTBUU C
TUTAHUPYEMBIM PE3yIbTaTOM
65 KonTponbhas padota Ne4 «Mtorosast mo Kypcy OCHOBHOH IIKOJIBD)
66 AHanmm3 KOHTpOJbHOU paboThl. IloaBeneHre nToros roja.
67-70 | Pe3epBHOE Bpems
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Y4eOHO-MeTOAMYECKOE O0ecTieYeHre KYpca XUMUH
OCHOBHOI1 00111€00pa30BaTeIbHOM HIKOJIbI

Y4eOHO-METOIMYECKUI KOMIUIEKT MJIi HM3y4YeHHs Kypca XuMuu B 7—9
KJlaccaxX, CO3JaHHBIA aBTOPCKUM KOJUIGKTMBOM Tmoj pykoBoactBomM O. C.
I'aGpuenstHa, comepUT, KpoMe Y4eOHBIX IOCOOMH, ydeOHO-METOMUYECKHE H
TUIAKTUYECKUE TI0COOMsS, TETpaaud JUIsl  BBINOJHEHUS Ja0OpaTOpPHBIX U
IpaKTUYECKUX padoT U JIp.

YMK «Xumusa. 7 knacc»
1. Xumus. 7 knacc. Yueonoe nocodue (aBropsl O. C. I'abpuensin, U. T
Octpoymos, C.A. Crnazikon).
2. Meronuueckoe nocodue. 7 kiace (aBtop O. C. 'abpuensn). [Iporpamma xypca
xuMuu s 7—9 kiaccoB 0011eo0pazoBarenbHbIX yupexaeHui (aBtopsl O. C.
INa6puensn, U. I'. Octpoymos, C. A. Cnagkos).
3. Pabouas terpaas. 7 knacc (aBropsl O. C. 'abpuensn, C. A. Cnankos).
4. Terpans a1 1abOpPaTOPHBIX OMBITOB U IPAKTUYECKUX pabOT. 7 Kiacc (aBTOPHI
O. C. I'abpuensu, U. B. AkcéHnona).
5. DnekTponHas Gopma yaeOHOTro mocoous.
YMK «Xumusa. 8 knacc»

1. Xumus. 8 kinacc. Yuednoe nmocodue (aBropsl O. C. 'abpuensn, 1. T.
Octpoymos, C.A. CnazkoB).
2. Meronnueckoe nmocooue. 8 kiacc (apropsl O. C. 'abpuensu, U. I'. OctpoymoB,
C. A. CnaakxoB). Ilporpamma kypca xumum a1 7—9  Kjaccos
oO1reodpazoBarenbubix  yupexxaenuit  (aproper O. C. Tabpuensua, W. T.
Octpoymos, C. A. Cnaako).
3. Pabouas terpaas. 8 kmacc (aBropel O. C. 'abpuensn, C. A. Cnankos).
4. Terpans ayia 1abOpPaTOPHBIX OMBITOB U IPAKTUIECKUX paboT. 8 Kiacc (aBTOPHI

O. C. TI'abpuensn, 1. B. Akcénona).
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5. IlpoBepouHbie ¥ KOHTpOJbHBIE padoThl. 8 kiacc (aBTopel O. C. ['abpuensu, U.
B. Tpury6uax).

6. Xumus B TecTax, 3ajadax u ynpaxuenusx. 8 kiacc (aptopsl O. C. 'abpuens,
. B. Tpury6uax).

7. DnexktponHas hopma ydeOHOro mocoous.

YMK «Xumusa. 9 knacc»
1. Xumus. 9 xnacce. Yue6noe nocooue (aBtopsl O. C. I'abpuensn, 1. T.
Octpoymos, C.A. CrnazikoB).
2. Meronuueckoe nocodue. 9 knacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos,
C. A. CnaakoB). Ilporpamma kypca xumuu s 7—9  Kjaccos
obmeoOpa3zoBarenbHbiX  yupexaeHuin (aBroper O. C. Tabpuwensn, U. T.
Octpoymos, C. A. CnazkoB).
3. Pabouas terpans. 9 ximacc (aBroper O. C. I'abpuensn, C. A. Cnankos).
4. Terpans i 1abOpaTOPHBIX OMBITOB U IPAKTUYECKUX paboT. 9 kiacc (aBTOpPHI
O. C. I'abpuensn, 1. B. Akcénona).
5. IIpoBepouHbie 1 KOHTpOJIbHBIE pa0boThl. 9 Kiacc (aBTopsl O. C. I'abpuensn, .
B. Tpury6uax).
6. Xumus B TeCTax, 3ajavax u ynpaxkuenusx. 9 kiacc (atopsl O.C. ['abpuensiy,
. B. Tpury6uak).

7. OnexTpoHHas Gpopma yueOHOTro mocoous.

Hugpopmayuonnwvie cpeocmea
Humepnem-pecypcol Ha pyccKkom A3vike
1. http://www.alhimik.ru. TlIpencraBiaeHbl clenyronMe pPYOPHKH: COBETHI
A0UTYpPUEHTY, YUUTEIIO XUMUH, CIPABOYHUK (O4EeHb OOJbIIas moadopKa Tadaul u
CIPaBOYHBIX MATEpPUAJIOB), BecEnasi XMUMHs, HOBOCTH, OJIMMIIMAbI, KYHCTKaMepa

(Macca HHTEPECHBIX HCTOPUYECKHUX CBEJICHUN).


http://www.alhimik.ru/
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2. http:/lmwww.hij.ru. Xypran «XuMmus ¥ KA3HB» TOHSATHO W 3aHUMATEIBHO
pacckaspiBaeT 000 BCEM HMHTEPECHOM, YTO MPOMCXOJUT B HayKe W B MHUpE, B
KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html. DnextponHbIii KypHan «XUMUKH H
XUMHS», B KOTOPOM TPEJICTABICHO MHOYKECTBO OIBITOB 10 XUMHUH, 3aHUMATEIbHOM
UH(pOpPMAIIMHK, TO3BOJISAIONICH YBJICYb YYCHHKOB OSKCICPUMCHTAIBHON YaCThIO
npeaMeTa.
4. http://c-books.narod.ru. BceBo3morkHas murepaTypa Mo XHMHH.
5. http://www.prosv.ru/. TTocoOust 1Is ydanuxcs, B TOM YHCIE U JJIA MOATOTOBKH
Kk utoroBoil arrecraruu (OI'D u EI'D), metonuueckue mocodus Ijisi yduTeslew,
HAY4YHO-TIOMYJIIpHAs JIUTEepaTypa Mo XUMHUHU.
6. http://lseptember.ru/. Xypuan mns yuuteneli m He TONBKO. boibiioe
KOJIMYECTBO Pa0OT YICHHKOB, B TOM YHCJIC U UCCIIEIOBATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIBHBINA TOPTAT
CO CCBUIKaMH Ha 00pa30BaTEIbHBIC CAUTHI 10 XMMHH.
8.  www.periodictable.ru. COopHuk craTeii O XHMHYECKUX DJIEMEHTaX,
WILTFOCTPUPOBAHHBIN 3KCIIEPUMEHTOM.

Humepnem-pecypc na anenuiickom si3vike

http://webelementes.com. Conmep>XUT HMCTOPUIO OTKPBITHS W OIUCAHUE CBOWCTB

BCEX XMMHMUYECKHUX JIEMEHTOB. ByeT nmoneszeH i 00y4darommxcst S3bIKOBBIX IIKOJ
U KJIACCOB, TaK KAaK COJIEP>KUT HA3BAHHUSI SJIEMEHTOB M BEIIECTB HA PA3HBIX S3bIKAX.
Oo0vexmul yueOHbIX IKCKypCuil

1.  My3sen:  MHUHEpaJIOTHMYECKHE,  KpaeBEAYECKHE,  XYAOXKECTBEHHBIE,
[TonmuTexHn4eckuii.

2. Jlabopatopun: y4eOHBIX 3aBEICHHI, arpOXUMIa00paTOPUH, IKOJIOTUUECKUE,
CaHAIUIIMHUOJIOTUYECKHE.

3. Anreku.

4. 1lpou3BOJACTBEHHbIE OOBEKTBI: XUMUYECKHE 3aBOJAbI, BOJOOYUCTHBIE

COOPY>KEHHS U APYTUE MECTHBIE ITPOU3BOJCTBA.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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MarepuajibHO-TEXHUYECKOE o0ecriedeHre KaOuHeTa XMMHUHU
HatypanbHble 00beKThI

HartypanbHbie 00BEKTHI, HCHONB3yeMble B 7—9 Kiaccax mpu OOydeHUH
XUMUH, BKJIIOYAIOT B ce0sl KOJUIEKIIMM MUHEPAJIOB U TOPHBIX MOPOJ, METAIIOB U
CIUIaBOB, OKCHJOB, KHCJIOT, OCHOBaHMi, COJEW, B TOM YHCIE W MHHEPaIbHBIX
ynoOpeHuii, a Takxke o0pa3lbl OpPraHMYeCKHX BEIIECTB W MaTepHalioB,
npenycmotrpeHHbix @I'OC. O3HakomiieHue ¢ o0pas3llaMd HCXOIHBIX BEIECTB U
TOTOBBIX M3JIEJMI TO3BOJISIET MOJYYUTh HATJISAHBIE TIpelcTaBlieHUus 00 3THUX
MaTepuanax, UX BHEIIHEM BHJE, a TaKXKe O HEKOTOPBIX (PU3MUECKHX CBOICTBaX.
3HauuTeNbHbIE y4E€OHO-MIO3HABATEIbHBIE BO3MOXHOCTH HMEIOT KOJUIEKIUH,
W3rOTOBJIEHHBIE CaMUMH oOOyvaromumucs. I[lpeaMersl a8 TakuX KOJUIEKLIHMA
coOuparoTcs BO BpeMsl 3KCKYPCUN U IPYTUX BHEYPOUHBIX 3aHSITHIA.

Konnekiun HCmonb3yloT TOJMBKO MAJII O3HAKOMIIGHUS OOYYaromMXCs C
BHEIIHUM BUJOM U (PU3NYECKUMHU CBOMCTBAMM PpAa3IUYHBIX BEIIECTB MU
MaTepuanoB. /(s mpoBeneHHS XMMHYECKMX ONBITOB KOJUIEKLMH HCIIOJIb30BaTh
HENb34.

XumMHu4ecKue peakTuBbl U MATEPHAIBI

OOpaiieHue co MHOTUMHU BEHIeCTBAaMH TpeOyeT CTPOTOro COOJIOICHHUS
IpaBUJl TEXHUKH O€30MacHOCTH, OCOOCHHO MPHU BBHIMOJHEHUU OMNBITOB CAMUMH
oOydaronumucs. Bce HeoOXogumble Mepbl MPEAOCTOPONKHOCTH yKa3aHbl B
COOTBETCTBYIOIIMX JOKYMEHTaX W MHCTPYKIMSIX, a TaKke B IOCOOMAX MJis
YUUTENIEW XUMHH.

Bce peaktuBel W MaTepualibl, HY)XHbIE JJII IPOBENCHUS JE€MOH-
CTPAlIMOHHOTO M YYEHHMYECKOro  JKCIEPUMEHTa,  IMOCTaBISIOTCS B
oOpa3oBaTenbHbIe YUpexkAeHUs 001Iero oO0pa3oBaHUsl IEHTPAIM30BAHHO B BHJIC
3apaHee CKOMILIEKTOBAaHHbIX HabopoB. Ilpu HeoOxogmmocTu mpuoOpeTeHus
JOTIOJIHUTENIbHBIX ~ PEaKTUBOB M MaTepHalioB  cleAyer oOpamarbcs B

CIICHHUAJIM3UPOBAHHBIC Malra3WHbI.
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XuMHYeCKasi JTJA00paToOpHAs MOCY/1a, aNNapaThl U MPHOOPHI

XuMu4eckasi Tocyna TMojpaseisieTcss Ha JIBE TPYIIBL: ISl BBITOJHCHHS
OITBITOB OOYYAFOIIUMHUCS U JJIS1 JEMOHCTPAIIHOHHBIX OITBITOB.

[Tpubopkl, ammapaTsl ¥ yCTAHOBKH, UCIIOIB3yeMbIe Ha YPOKaxX XUMHUH B 7—9
KJaccax, KIaCCH(UIMPYIOT Ha OCHOBE NPOTEKAIONIMX B HUX (U3UYECKUX H
XAMHYECKUX TIPOIECCOB C Y4YacTHEM BEIISCTB, HAXOISAIIMXCS B Pa3HBIX
arperaTHbIX COCTOSTHHSX:

1) mpubopsl uis paboTHI C ra3aMu — TOJIy4YCHHE, COOMpPaHHe, OYHMCTKA, CYIKa,
TIOTJIONICHNE Ta30B; PEaKIIMN MEXKIY MOTOKAMH T'a30B; PEaKIIMH MEXIy ra3aMu B
AIEKTPUYECKOM Pa3psje; Peakiiuyu MEKIy Ta3aMH IPU MOBBIIICHHOM JaBJICHUY;

2) ammapathl U MPUOOPHI JIJIS OMBITOB C JKUJIKMUMH W TBEPABIMU BEIICCTBAMU —
Meperonka, (GrIbTPOBaHWE, KPUCTAIUIM3AIMS; IPOBEIACHUE PEAKIUH MEKIY
TBEPJABIM BEIICCTBOM M JKHUJIKOCTBIO, JKHUIKOCTBIO W JKHJIKOCTBIO, TBEPIBIMH
BEIIECTBAMU.

BHe or1oli kimaccmbuKanmu HAXOAUTCA ydeOHas ammaparypa, Mpen-
Ha3HA4YCHHAsT JUIS HW3YYCHHSI TEOPETHYECKHX BOMPOCOB XHUMHH — JUIA
WUTIOCTPAIlMM  3aKOHA COXPAaHCHHsI MAacChl BEIIeCTB, JUIS JICMOHCTPAIIMH
AJIEKTPOITPOBOTHOCTH PACTBOPOB M JIBI)KEHUSI HOHOB B AJICKTPUYECKOM IIOJIE, JIJIS
U3YYEHUS CKOPOCTH XHMHYECKOW pEaKIH, IOCICA0BATEIbHOCTH BBITECHCHHS
raJIOTCHOB U3 PACTBOPOB X COCTMHCHUM.

BcrmomoratensHy0 pojib UIPAIOT U3MEPHUTEIbHBIC M HarpeBaTelIbHBIC MPHOOPHI,
pa3IUYHbIE MPUCTIOCOOICHUS IJISl BBITIOJTHEHUS OTIHITOB.
Monesnun

OObeKkTaMHd MOJICTUPOBAHUS B XUMHUHU SBJISIOTCS aTOMBI, MOJICKYJIBI,
KpUCTAJUTbI, 3aBOJACKME ammaparbl, a TakXke IMPOUCXOANINE TPpOoIecch. B
MpEroAaBaHUN XUMHUHU HCIIONB3YIOT MOJEIH KPUCTAUIMYSCKUX PEIIETOK ajiMasa,
rpaduTa, cepsl, pochopa, okcuna yraepona(lV), noaa, xkenesa, Meau, Marausl.

Beinyckarorcss HaOopbl  MoJeled aToOMOB ISl  COCTaBJIEHUS IIapo-

CTCPIKHCBBIX MOJ eJiel MoJI CKYIJL
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Y4eOHbIe IOCOOMS HA IIEYATHOM OCHOBE

B mnpomecce o0ydeHHsT XHMHU HCIOJB3YIOT CIEIYIONINE TaOIUIIBI
IIOCTOSIHHOTO ~ 3KcnoHupoBaHus:  «llepuonnueckas cucrema  XUMHYECKUX
anemenToB JI. 1. MenneneeBay», «Tabauiia pacCTBOPUMOCTH KHCJIOT, OCHOBAHUMN U
coJIel», « INEKTPOXUMUYECKUH Pl HAPSHKEHUI METaJUIOB» U .

Jlns  opraHu3anuy  CaMOCTOSITETbHOM paboThl OOydaronmmxcs Ha ypoKax
UCIIONIB3YIOT pa3HOOOpa3Hble AUAAKTHUECKUE MaTepualibl: TETpaaud Ha Me4aTHON
OCHOBE WJIM OTJAEJIbHbIE paboune JMCThl — HHCTPYKLHMH, KAPTOUKHU C 3aJaHUSMU
pPa3HOI CTENEHU TPYAHOCTH IJIi M3YyYEHHsS HOBOTO MaTepualia, CaMONPOBEPKH U
KOHTPOJI 3HAHUMU.

JKPaHHO-3BYKOBbIE CPeICTBA 00y4YCeHHS
K skpaHHO-3BYKOBBIM CpEACTBAM OOYy4YE€HUsI OTHOCST TaKue MOCOOUSI, KOTOPHIE
MOTYT OBITh BOCHPHHATHI C TOMOINBIO 3PEHHS U CIOyXa. OTO KWHO(DUIBMBI,
KHHO(PparMeHTsl,  AUAGUIBMBI,  JUATIO3UTHBBI (cnaiinbl), €AUHUYHBIE
TpaHcmapaHTel s rpadonpoekropa. Cepuu  TpaHCIAPAaHTOB TO3BOJISIFOT
UMUTUPOBATh JBWKEHUE TYTEM IOCIEIOBATEIILHOTO HAJIOXKEHHUS  OJIHOrO
TpaHCIapaHTa Ha APYTOM.
Texnuveckue cpencrsa o0ydenusi (TCO)

BonbIIMHCTBO W3 TEXHUYECKUX CPEICTB 00yudeHUs He pa3pabaThIiBAIOCHh
CHEIUAJIbHO JUIS IIKOJIBI, @ W3HA4YajdbHO CIYXXWJIO JUIs Tepeaadd U o0paboTKu
uH(pOpMAIMU: 3TO PA3IMYHOIO POJia MPOSKTOPHI, TEIEBU30PbI, KOMIIBIOTEPHI U T.
1. B yueOHO-BOCIIUTATENILHOM MPOIIECCE KOMITBIOTEP MOXKET MCIOJIb30BATHCS ISt
pelIeHus 3a/1a4 HAYYHOW OPraHu3aluu TPY1a YUUTEINS.

[Ipu ucnonb30BaHUM TEXHUYECKUX CPEIICTB OOyUEHHUS CIEAYET YUUTHIBATH
BPEMEHHbBIE OTrpaHuYCHUs, Hanaraemble CaHUTApHBIMHU MpPaBUIAMU W HOpMaMHU
(CanlluH). HenpepbiBHast IpOJOIKUTEILHOCTh JEMOHCTPALUKM BUIEOMATEPHUATIOB
Ha TEJNEBU3MOHHOM OHKpaHE M Ha OOJBIIOM D3KpaHE C UCIOJIb30BaHUEM
MyJbTUMEINWHOTO IPOEKTOpPAa HE JODKHA MpeBblmaTe 25 MuH. Takoe xe

orpanudyeHue (He Oonee 25 MHUH) pacupoCTpaHseTCs Ha HEMpPEpPhIBHOE
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WCIIOIb30BaHNE UHTEPAKTUBHOMN JIOCKH U Ha HEMPEPBIBHYIO PadOTy 00ydaromuxcs
Ha IIEPCOHAIIBHOM KOMIIbIOTEpE. YHCIO YpPOKOB C HCIOJB30BAHUEM TAKHUX
TEXHUYECKUX CPEACTB OOyUEHHs, KaK TEIEBU30pP, MYIbTUMEAUNHBIN MPOESKTOP,
UHTEpAKTUBHAS JOCKa, JOKYMEHT-Kamepa, IOJKHO ObITh HEe Oojiee IIeCTH B
HEZeN0, a YHUCIO YPOKOB, Korja oOydaromuecs padoTaloT Ha MEepCOHAIbHOM
KOMIIbIOTEpE, — He 0oJiee TPEX B HENEIMIO.

Ob0opynoBaHue KaOMHETA XUMHH

Kabuner  xumum  JOKEH  OBITH 0o0Opy/ZiOBaH  CHEIUATbHBIM
JEMOHCTPALIMOHHBIM ~ cTosioM.  Jlnmst  oOecriedeHust  Jiydiied  BHAMMOCTH
JEMOHCTPALIMOHHBIN CTOJI PEKOMEHIYETCSl YCTAHABIIUBATH HA MOJAYM.

B kaOuHerax XWMHHM YCTAaHaBJIMBAIOT JIBYXMECTHbIC YUYCHUYECKHUE
7ab0paTOpHBIE CTONBI C TOABOAKOW DJIEKTPOIHEPTUU. YUEHUUYECKHE CTOJBI
JOJDKHBI MUMETh TOKPBITUE, YCTOMYHUBOE K JIEUCTBHUIO ATPECCUBHBIX XUMHYECKHX
BEIIECTB, W 3allUTHBIE OOPTUKMA 1O HAPYyKHOMY Kparo. KaOuHEeThl XuMHuu
000pYAYIOT BHITSDKHBIMH ITKa(amMu, PacloNIOKEHHBIMUA Y HAPYXKHOW CTEHBI BO3JIE
crona yuurtens. Jlns mpoBeneHus J1abopaTOPHBIX OMBITOB HCIONB3YIOT TOJBKO
MHHU-CIIUPTOBKH.

VY4eOHble TOCKUA AOMKHBI OBITH M3TOTOBJIEHBI M3 MaTEpUANIOB, UMEIOIINX
BBICOKYIK) aAIe€3UI0 C MaTepuallaMu, HCHOJIb3YEMBbIMU JUIS ITHCbMA, XOPOILIO
OUMINATHCS BJIAXKHOU I'yOKOM, OBITh HM3HOCOCTOMKUMH, UMETh TEMHO-3€JIEHBIN 1[BET
U aHTUOJIMKOBOE TMOKPBITHE. YUEOHbIE JOCKH O0OpYAYIOT coHuTaMu, KOTOpPHIC
JNOJDKHBI TPUKpEIIAThCcd K creHe Ha (0,3 M BbIlIE BEPXHETO Kpas [OCKH U
BBICTYyNIAaTh BIepéxn Ha paccrosiuue 0,6 M.

TeneBu3opsl ycTaHABIMBAIOT Ha CIENUAIbHBIX TyM0Oax Ha Bwicote 1,0—1,3
M ot mnona. Ilpm mnpocMorpe Tenenepenad 3pUTEIBCKHE MECTA  JOJDKHBI
pacrosiaraTbCsi Ha PACCTOSIHUM HE MEHee 2 M OT 3KpaHa J0 IJ1a3 00y4YaroluXxcsl.

JIns MakCMMaJIbHOTO MCITOJb30BAHUS JHEBHOIO CBE€Ta W PABHOMEPHOIO
OCBEILICHHSI Y4YEOHBIX IOMEIIEHUH HE CleNyeT pa3MellaTh Ha MOJOKOHHHKAaX

IMUPOKOJIMCTHBIC PACTCHUA, CHHXXAIOIIKUC YPOBCHb CCTCCTBCHHOI'O OCBCHICHMA.
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BricoTa pactenuii He nomkHaA mpeBblmaTh 15 cM (0T mogoKOHHUKA). PacteHus
1e7ecoo0pa3Ho pa3MeIIaTh B IMEPEHOCHBIX IIBETOYHHUIIAX BBICOTOM 65—70 cM OT
T10J1a MJIW MOJIBECHBIX KaIlo B MPOCTEHKAaX MEXIY OKHAMU.

Jlnst oTAenKyu ydeOHBIX IOMEIICHWM MCIOJIB3YIOT MaTepHaibl M KPacKH,
CO3/AI0IINE MATOBYIO IMOBEPXHOCTh. JlJI1 CTeH y4eOHBIX IMOMEIICHHH Cleayer
HCITOJIB30BaTh CBETJIBIC TOHA XENTOro, 6€XXEBOro, pO30BOTO, 3€JIEHOr0, TOJIyO0ro
I[BETOB; JIJIsl IBEPEH, OKOHHBIX paM — OEJIbIN IIBET.

Kabuner xumuu JomkeH OBbITh OCHAIIEH XOJOAHBIM M TOPSYUM
BOJOCHA0KEHHEM U KaHAJIM3allueH.

B xabunere xuMun 00A3aTeIbHO JA0IKHA ObITh alTeYKa, B KOTOPYIO BXOST:

1. XKryT KpoBOOCTaHABIMBAIOLINMN, pE3UHOBBIN — | mIT.

2. Ily3b1pb Ay apaa — 1 wt. (rumorepMUyYecKuii maker — 1 1mir.).

3. buHT crepunbHbIM, MPOKUN 7 X 14 cM — 2 .

4. bUHT CTEpWIBHBIN 3 X 5 ¢M — 2 mT.

5. buHT HecTepuIbHBIN — 1 wIT.

6. Canderku crepuiibHble — 2 YII.

7. Bara crepunbHas — | nmauka.

8. JlelkoracTelpb MMPUHOMN 2 ctM — | kaTymika, S cM — 1 kaTymika.
9. bakTepuIuHbIN JEUKOMIACTBIPh Pa3HbIX pa3MepoB — 20 mT.

10. CninproBoii pactBop noaa 5%-Heiii — 1 daakoH.

11. Boauslii pacTBOp amMmmuaka (HalaTbIpHBIA CIUPT) B ammyiax— 1 yi.
12. PactBOp nepokcuaa Bogopoxaa 3%-ueiidi — 1 ym.

13. Ilepmanranat Kanvs KpUCTAIUIMYECKUN — 1 yII.

14. Anansrus 0,5 r B Tabnerkax — 1 ym.

15. Hacrolika Banepuansl — 1 y1I.

16. Hoxxauner — 1 mT.
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Ilinanupyemsie pe3yjbTaThl 00y4eHUA

BpbinycKHMK HAY4YHUTCH

® 3Hamb (NOHUMAMD).
— XUMHYECKYK0 CHMBOJIHKY: 3HAaKd XUMHUYECKHX DJIEMEHTOB, (HOPMYIIbI
XUMUYECKUX BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUM;
— BQXXHEUIINE XUMUYECKHUE IOHATHUA: BEIIECTBO, XUMHWUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHASI U MOJIEKYJISIpHAsA MAacChl, MOH, KATUOH, AHUOH,
XUMUYECKAs CBS3b, JIEKTPOOTPUIATEIBHOCTh, BAJICHTHOCTD, CTEIIEHb OKHUCIICHNUS,
MOJIb, MOJISIpHasi Macca, MOJSIPHBIM OOBEM, pacTBOPBI, DIEKTPOIUTHI U
HEAJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS IUCcColraIus, OKHUCIIUTEINb 17}
BOCCTAHOBHTEJIb, OKHCIIEHHE M BOCCTAaHOBJIEHHE, TEIUIOBOM 3(PQEKT peaxuuu,
OCHOBHBIE TUIIBI PEAKLIMI B HEOPIraHUYECKON XUMHUU;
— (hOopMyITUPOBKHU OCHOBHBIX 3aKOHOB U T€OPUN XMMHUM: ATOMHO-MOJIEKYJISIPHOTO
YYEHMS; 3aKOHOB COXPAHEHMS MAacCChl BEHIECTB, ITOCTOSIHCTBA COCTaBa BEILIECTB,
Asoranpo; [lepnonnueckoro 3akona (.M. MenaeneeBa; Teopun CTpOEHUs aTOMA U
Y4EHUS O CTPOCHMHM BEUIECTBA; TECOPUM DIIEKTPOJMTHUYECKON AUCCOLMALMU U
YUYEHUSI O XUMUYECKOU PEaKIUH;

® Hazvigamy:
— XAMHUYECKHE DIIEMEHTHI,
— COEIMHEHMS U3YUYEHHBIX KJIACCOB HEOPIaHUYECKUX BEILIECTB;
— OpraHMyYecKHe BellecTBa Mo UX (opmyne: MeTaH, 3TaH, STHIIEH, alleTHJIEH,
METaHOJI, 3TaHOJI, TJINLEPHUH, YKCYCHAs KMCIIOTa, INIFOK03a, caxapo3a;

® 00bACHAMY:
— (UBUYECKUN CMBICT ATOMHOTO (MOPSAKOBOT0) HOMEPA XUMHUYECKOTO 3JIEeMEHTA,
HoMepa rpynnsl U nepuona B Ilepmommueckou cucreme . M. MenneneeBa, k
KOTOPBIM 3JIEMEHT IIPUHAJIEKUT;
— 3aKOHOMEPHOCTHM W3MEHEHUS CTPOCHHUS AaTOMOB, CBOWCTB DJJEMEHTOB B
npenenax MallblX NEpPUOJOB M A-Tpymm, a TakKe CBOMCTB 00pa3yeMblX HMH

BBICHINX OKCHUIOB U TUAPOKCHUIOB,
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— CYIIHOCTh MpOIlecca SIAEKTPOIUTHYECKON NUCCOLMAIUM U PEAKI[Ui MOHHOTO
oOMeHa;

® XapaKkmepu3oeamo:
— XUMHUYECKHUE PJIEMEHTHI (OT BOJAOPOA A0 KaJbIKsl) HA OCHOBE UX IMOJIOKEHUS B
[lepnonnueckorr cucreme xumuueckux osieMeHToB JI. WM. MenpeneeBa wu
0COOEHHOCTEH CTPOCHUS UX AaTOMOB;
— B3aUMOCBSA3b MEXK]y COCTaBOM, CTPOCHHEM M CBOWCTBAMU HEOPraHUYECKHUX
BEILIECTB;
— XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKHUX BEIIECTB (MPOCTHIX
BEILIECTB — METAJVIOB M HEMETAJIOB, COCIMHEHUW — OKCHUIOB, KHUCIOT,
OCHOBaHM, aMPOTEPHBIX OKCUJOB U TUJIPOKCUIOB, COJEH);

® onpeoensamn:
— COCTaB BEILIECTB 10 X (popmynam;
— BaJICHTHOCTh Y CTEIEHU OKHCJIEHUS DJIEMEHTOB B COCIMHEHUU,
— BU/JIbl XUMUYECKON CBSI3U B COCIMHEHUSIX;
— THUIIbI KPUCTAJUTMYECKUX PEIIETOK TBEPBIX BEIIECTB;
— MPUHAJICKHOCTD BEIIECTB K ONPEICIEHHOMY KJIACCY COCIUHECHUN;
— TUIIbI XUMUYECKUX PEAKIIUM;
— BO3MOKHOCTh MTPOTEKAHUS PEeaKIUii HOHHOTO OOMEHA;

® CoCmagnamo:.
— CXEeMBbI CTpOeHHsI aTOMOB IepBbIX 20 anemenToB [lepunonnueckon cucremsl /l.
H. Menaeneena;
— (GopMyJIbI HEOPTAHUYECKUX COSTUHEHUN N3YUEHHBIX KJIACCOB;
— ypaBHEHUS XHUMHYECKHX pEaKUUil, B TOM YHUCIE U OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX, C TIOMOIIIbIO METO/Ia 3JIEKTPOHHOI0 OajaHca;

e 0e3onacHo obpawamovcs:
C XMMHUYECKOH MOCY/I0i 1 J1a00paTOpHBIM 000PY/IOBAHUEM;

® npo600uUNb XUuMu4eCcKuii IKCRepuMeHm:

— MOJATBEPKAAOIIAN XUMHUYECKUI COCTAB HEOPTaHUYECKUX COCIIMHECHUI;
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—  TOATBEPKIAOLINI XMMHYECKHUE CBOMCTBA M3YYECHHBIX  KJIACCOB
HEOPTraHWYECKHUX BEIIIECTB;
— 10 TIONYYCHHUIO, COOMpPAHWIO M PACIO3HABAHHUIO TIa3000pa3HBIX BEIIECTB
(kucmopoza, BOJ0Opoa, YIriSKUCIIOro raza, aMMHaKa);
— TI0 ONpPEACNICHUIO XJOPHUI-, CylbdaTr-, KapOOHAT-WOHOB W HMOHA aMMOHHS C
MTOMOIIBIO KAYECTBEHHBIX PEAKIINN;

®  @bLIUUCIAMD .
— MacCCOBYIO JIOJIK0 XUMHUUYECKOTO AJIeMeHTa 1Mo (hOpMYyJie COCTUHEHUS;
— MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
— MAacCy OCHOBHOI'O BEILIECTBA MO U3BECTHOM MaCCOBOM 107U MMPUMECEH;
— O00BEMHYIO JI0JIF0 KOMITOHEHTAa ra30BOM CMECH;
— KOJIMYECTBO BEIIECTBA, 00BEM MJIM MACCy BEIIECTBA MO KOJUYECTBY BEILIECTBA,
00BEMY WUJIM MACCE PEareHTOB, WJIM MPOYKTOB PEaKINU;

® uUCnonv3oeamv NPUOOPEemMEHHbBIE 3HAHUA U YMEHUA 6 NPAKMUUECKOU

0essmenibHOCHU U NOBCEOHEBHOTL HCUZHU:

— g 0e3o0macHoro oOpallleHHs ¢ BEIeCTBaMU U MaTepUaiaMu B MOBCEIHEBHOM
KU3HU M TPAMOTHOTO OKa3aHWUs MEPBOM MOMOIIM MPU OXKOTrax KHUCJIOTaMu U
[ICJI0YaMU;
— JJ11 OOBSICHEHUSI OTJENbHBIX (DaKTOB Y MPUPOIHBIX SIBJIICHUM;

— JI7IS1 KpUTUYECKOM OLIEHKH MH(OPMAIIHU O BEIIECTBAX, UCTIOIb3YyEMBIX B OBITY.

BbInycKHMK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

XapaKTepU30BaTh OCHOBHBIE METOJIbI MO3HAHHMS XHMHYECKHX  OOBEKTOB:
HaOJII0/ICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJISITMPOBaHUE.

pa3InvaTh XUMHUYCCKUE OOBCKTHI (B CTATHKE):

— XMMHUYECKUE DJIEMEHTHI U MPOCTHIC BEIIECTBA;

— METaJUIbl 1 HEMETAJUIbl U XapaKTEePU30BaTh OTHOCUTEILHOCTD MPUHAJICKHOCTH
TaKuX O0OBEKTOB K TOM WJIM WHOM TPYIIIIE;

— OPraHN4YCCKUC U HCOPIraHUICCKUC COCANHCHUM A,
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— TUIPOKCUABI (KUCIOPOACOAEpKAIIME KHCIOThl, OCHOBaHUsA, aM(OTEpHbIE
TUAPOKCHUBI);

— OKCHJIBI HecojeoOpa3yrole W coyieoOpasyromue (KHCIOTHBIE, OCHOBHBIC,
aMmdoTepHbIe);

— BAJICHTHOCTH M CTETIEHb OKHUCIICHUS,;

— CHCTEMAaTUYECKHE U TPUBHAIbHBIC TEPMUHBI XUMUYECKOW HOMEHKJIATYPHI;

— 3HAKOBYIO CHCTEMY B XMMHH (3HAKH U (POPMYJIbI, MHAECKCHl U KOIDPUIUEHTHI,
CTPYKTYPHBIE U MOJIEKYJISIpHBIE (OPMYJIIbI, MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS
peakiuii, TOJHbIE ¢  COKpalleHHblE HMOHHBIE  YpPaBHEHHUS  peakiuii,
TEPMOMOXUMHUYECKHE ypaBHEHHs, O0O3HAUEHHUs CTEMEHU OKHUCIICHUS U 3apsja
HMOHa B (POpMyJsie XUMHYECKOT'O COSTUHEHMUS );

pa3nuvaTh XUMHUYECKUE OOBEKTHI (B TUHAMUKE):

— (pu3uUeckre U XUMUYECKUE CTOPOHBI MPOIIECCOB PACTBOPESHHUSI M JUCCOIHAIINY;
— OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU U PEAKIMU 0OMEHA;

— CXEMbI M YPaBHEHHSI XUMUUCCKHUX PEAKIIHIA;

COOTHOCHT:

— DK30TEPMHUUYECKUE PEAKIINH U PEAKIIUU TOPEHUS;

— KaTaJUTHYECKHE U ()EPMEHTATUBHBIC PEAKIINH;

— METaJUl, OCHOBHBII OKCHJI, OCHOBaHUE, COJIb;

— HEMEeTaJU1, KUCJIOTHBIN OKCUJ|, KUCIIOTA, COJIb;

— CTpOEHHME aTOMa, BUJl XUMHUYECKOM CBS3M, TUI KPUCTALIMUECKOM pEmETKH U
(u3nuecKkue CBONWCTBA BELIECTBA;

— HaXOXJEHHUE DJJIEMEHTOB B TNPHUPOAE M MPOMBIIUICHHBIE CIHOCOOBI MX
MOJTyYEHUS;

— HEOOXOJIMMOCTh XHUMHUYECKOr0 TPOU3BOACTBA U TpeOOBaHUN K OXpaHe
OKPY’KAIOIIEN CPEIbI;

— He0OXOJUMOCTh TPUMEHEHHSI COBPEMEHHBIX BEIIECTB M MaTepuajoB U

TpeOOBaHUs K 3I0POBLECOEPEIKEHUIO;
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BBIJIBUTAaTh U AKCIIEPUMEHTAJIBLHO MPOBEPATh TUIOTE3bI O XUMHUYECKUX CBOMCTBAX
BEILIECTB HA OCHOBE UX COCTaBa U CTPOEHUS U MPUHAJICKHOCTH K ONPEICIEHHOMY
KJjaccy (TpyIe) BElIecTs;

MPOTHO3UPOBATh CIIOCOOHOCTh BEIIECTBA TMPOSBIATh OKHUCIUTEIbHBIC WIIU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEW OKUCIEHUS 3JIEMEHTOB,
BXOJSIIIIUX B €r0 COCTaB, a TAKXK€ MPOJYKTOB COOTBETCTBYIOIIUX OKHCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUIA;

COCTaBJISITh yYpPaBHEHMS pEaAKIUA C y4daCTHEM THUIUYHBIX OKUCIUTENEH W
BOCCTAHOBHTEJIEH HA OCHOBE 3JICKTPOHHOTO OaaHca;

OMpENENsATh BO3MOXKHOCTh TMPOTEKAHUSI XHUMHUYECKHUX peaKklUid Ha OCHOBE
AIEKTPOXUMHUYECKOTO psana HanpsiKEeHU U METaJUIOB, psana
ANEKTPOOTPULIATETLHOCTH HEMETAJIOB, TaOJUIbl PAcTBOPUMOCTH U yuéra
YCJIOBUM UX IPOBE/ICHUS,

MPOBOAUTH PACUETHI O XUMUUYECKUM (DOpMyJiaM U ypaBHEHUSIM:

— JI71s1 BBIBO/IA (POPMYJIBI COSUHEHUS 110 MAaCCOBBIM JIOJISIM 3JIEMEHTOB;

— TI0 IPUTOTOBJIEHUIO PACTBOPA C UCIOJI30BAHUEM KPHUCTAJUIOTHUIPATOB;

— [0 HAaXOXKICHUIO [IOJIM BBIXOAA MPOAYKTa pEaKUWHU [0 OTHOLIEHHUIO K
TEOPETUUECKH BO3MOKHOMY;

— ¢ ucnosib3oBanueM npabuia ['eii-JIroccaka 06 00BEMHBIX OTHOIIEHUSIX TA30B;
— C HCIIOJIb30BAHUEM MOHATUH «KMOJIb», «MMOJIbY, «4UCI0 ABOraapoy,

— T10 TEPMOXHUMHUYECKUM YPaBHEHUSM PEAKIUU;

IPOBOJIUTH XUMUYECKUIN HKCIIEPUMEHT C HEYKOCHUTEIbHBIM COOIIOIEHUEM TTPaBHII
TEXHUKH 0€30MacCHOCTH:

— TI0 YCTAHOBJICHHUIO KaY€CTBEHHOIO U KOJIMYECTBEHHOT'O COCTaBa COCIMHEHNS,
— TIPU BBITIOJIHEHUH UCCIIEI0BATEIBCKOTO MPOEKTa;

— B JIOMAIIHUX YCIOBUSIX;

UCIIOJIb30BaTh TMPUOOPETEHHBIC KIIOUEBbIE KOMIETEHIMH [IJI1 BBITTOJHEHUS
MPOEKTOB M y4€OHO-UCCIIEOBATENILCKUX 3a7]ay M0 U3YYEHHUIO CBOMCTB, CIIOCOOOB

MOJIy4YCHHU U pacCIiO3HAHMUA BCIICCTB,
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e omnpeneiasaTh HMCTOYHUKH XHMHYECKOH WH(GOpMAIUU, TIPEICTaBIATh CITUCOK
UH()OPMAITMOHHBIX PECYpPCOB, B TOM YHCJIC U HAa MHOCTPAHHOM SI3BIKE, TOTOBHTH
UH(POPMAITMOHHBIA MPOAYKT U IIPE3CHTOBATH €r0;

e OOBEKTHBHO OIICHMBATH MH(OPMAIIUIO O BEMIECTBAX M XUMHUYECKUX IPOIECCaXx,
KPUTUYECKH OTHOCUTCS K TICEBIOHAYYHON WH(GOpMAINK, HEJ00pOCOBECTHOU
peKiiaMe B CpeICcTBaX MacCoBOM MH(OpMAIUK;

e CO3aBaThb MOJICIIN U CXCMbI OJIAA PCIICHUA y‘-Ie6HBIX H I1I03HaBaTCJIbHBIX 3a1a4.



