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Xumus. [Ipenmernas nunus yueOaukoBO. C. 'abpuensna, 1. I'. Octpoymosa, C. A. Crnaakosa.
8—9 xiaccer : yueb.mocobue s obmeodOpazosar. opranuzanuii / O. C. TI'abpuensn, C. A.
CnankoB — M. : IIpocBemenue, 2021

PaGouass mnporpamma Kypca XuMmuu paszpaboraHa Kk ydeOHmkam aBtopoB O. C.
['a6puensina,l. I'. OctpoymoBa, C. A. CnankoBa st 8—9 kiaccoB 0011e00pa3oBaTeIbHBIX
opranuzaiuii. CTpykTypa U cojepxaHue pabouell mporpamMMbl COOTBETCTBYIOT TPEOOBAHHUSAM
®denepanbHOTO  TOCYIApCTBEHHOTO  00pa30BaTENIbHOTO  CTaHAAapTa OCHOBHOTO  OOIIEro
obOpazoBanus. [locobue anmpecoBaHo yuurTensiM 0OIIEOOpPa30BATENBHBIX — OpPTaHU3AIHIA,
paboraronum o YMKO. C. I'abpuensina, U. I'. Octpoymona, C. A. Cnaakosa.

IosicHuTeIbHAS 3aMUCKA

PaGouas nmporpamMMa Kypca XUMHH I OCHOBHOH IIKOJIBI pa3paboTaHa B COOTBETCTBUU C
denepanbHBIM FOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM 00IIero oopa3oBanus. B Hel
TaKXKe YYHUTBHIBAIOTCS OCHOBHBIE HJIEH W MOJIOKEHUs [Iporpammbl pa3BUTHA U (HOPMUPOBAHHS
YHUBEpPCAIbHBIX YUEOHBIX JEHCTBUIM JJIsl OCHOBHOI'O OOIIETr0 00pa30BaHusl.

B coOTBeTCTBHM C 3TUMH JOKYMEHTaMHU OOY4YalolIMecs JOJDKHBI OBJAJETh MPUEMAaMHU,
CBSI3aHHBIMU C OIPEJCICHUEM IOHSITHI: OTPAaHUYMBATH MX, OMHUCHIBATh, XapaKTePU30BATh U
cpaBHUBaTh. Tak Kak XMMHs — HayKa SKCIIEPHMEHTAJIbHAS, 00YyJaromrecs TOJKHBI OBIIA/IETh
TaKAMHU TIO3HABATEIBHBIMA YY€OHBIMH JCHWCTBUSMH, KaK OSKCIIEPHUMEHT, HaOIf0/IeHue,
U3MEpeHue, OIMHUCAHWEe, MOJEeNUpOBaHMEe, I'MIIOTe3a, BBIBOJ. B mpolecce u3ydeHus Kypca y
o0ydaromuxcsi MPOJOIDKAIOT  (OPMUPOBATHCS YMEHHS CTaBUTh  BOIPOCHI, OOBSICHSTH,
KJIaccu(UIMpoBaTh, CpaBHUBATh, OINpPENENATh HCTOYHWUKKA HMH(POPMAIUH, TOIy4aTb U
aHATM3UpPOBaTh €€, TOTOBHTH WH(GOPMAIMOHHBIA TPOIYKT, IPE3CHTOBAaTh €ro M BECTH
muckyccuto. CrieoBaTeNbHO, JAEATENIbHOCTHBIA MOAXO0J B HM3YYEHHH XHMHH CHOCOOCTBYIOT
JOCTHKEHUIO JIMYHOCTHBIX, IPEIMETHBIX U METAPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B ocHOBY Kypca IMOJI0KEHBI CIICAYIONINE HAEH:

e MaTepHalbHOE €IMHCTBO U B3aUMOCBS3b O0BEKTOB U SBICHHI MIPUPOIBI;

e BeAylas poJib TEOPETHUECKUX 3HAHWW JJIs1 OOBSICHEHUS U MPOrHO3UPOBAHMS
XUMHUYECKHX SBICHUH, OIICHKU MX MPAKTHUYECKON 3HAYHMMOCTH;

® B3aUMOCBSI3b KAUECTBEHHOM M KOJMYECTBEHHOM CTOPOH XHUMHMYECKHX OOBEKTOB
MaTepHaIbHOTO MHPA;

® pa3BUTHE XMMHYECKOW HAYKH U MPOU3BOJICTBO XMMUYECKUX BEIIECTB U MaTEPUAJIOB
JUI yIOBJICTBOPEHUSI HACYIIHBIX TOTPEOHOCTEW delIOBEeKa W OOINECTBa, PEUICHHUS
r100aTbHBIX TPOOJIEM COBPEMEHHOCTH;

® T'CHCTHUYCCKAsA CBsA3b MCKAY BCIICCTBAMM.
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OTH uJeu peanu3yroTcss B Kypce XHMHUHM OCHOBHOM UIKOJIBI IYTEM JTOCTUYKEHUS
CIEAYIOLIUX LeJIe:

* opmuposanue y y4aluxcsi XMMUYECKONM KapTHHBI MHUpa, KaK OPraHUYECKOM YacTH €ro
LIEJIOCTHON €CTECTBEHHO-HAYYHO! KapTHHBI.

* Pazeumueno3HaBaTEIbHBIX HHTEPECOB, HHTEIIEKTYAIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEN
YYaIIUXCs B MIPOLIECCE U3YUCHUS UMM XMMUYECKOM HAyKU U €€ BKJIaJa B COBPEMEHHbIN HAYyYHO-
TEXHUYECKUH mporpecc; (HOpPMUPOBAHME BaXKHEHWIIMX JIOTMYECKUX ONEpaluil MBIIUICHHS
(ananu3s, cuHTe3, 00001IEHNE, KOHKPETU3allKs, CPAaBHEHHE U JIp.) B IPOILECCe IIO3HAHUS CUCTEMBI
BAKHEUIINX IIOHATHN, 3aKOHOB M TEOPHM O COCTaBe, CTPOCHUM M CBOMCTBAX XUMHUYECKHX
BEILECTB.

* Bocnumanue yOexIEHHOCTH B TOM, YTO IPUMEHEHHE MTOJYYSHHBIX 3HAaHUN U YMEHUH 1O
XUMUHU SIBIII€TCSI OOBEKTUBHOM HEOOXOIUMOCTBIO Ul Oe30macHO paboThl C BELIECTBAMU U
MaTepHrajamMH B OBITY ¥ Ha TIPOU3BOJICTBE.

» [Ipoekmupoeanue u peanuzayus  BBITYCKHUKAaMH OCHOBHOM  INKOJBl  JIMYHOU
0o0pa3oBaTeIbHOW TpAaeKTOpuHU: BbIOOp mnpoduias oOydyeHHs B cCTaplied IIKoJe WM
npo¢eCCHOHATBLHOI0 00Pa30BaTEIbHOIO YUPEKICHHSL.

* Osnaodenue KA104esblMu KOMHNEemeHyusamu: y4eOHO-TI03HaBaTEIbHBIMH,
MH(OPMaLIMOHHBIMH, [IEHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMHU.

1.Ilnannpyembie pe3yabTaThl OCBOCHHA Y4eOHOI0 peaMera

ITo 3aBepuIeHHIO Kypca XMMUHU HA 3Tarie OCHOBHOTO 00111er0 00pa30BaHus BBITYCKHUKH
OCHOBHOM IIKOJIbI IOJKHBI OBJIAJIETh CIEAYIOIUMU Pe3yIbTaTaMu:

1. /IuyHOCTHBIE Pe3yJbTAThI:
1)  ocosnanmuecBOed  STHUYECKOH  NPHHAUICKHOCTH, 3HAHHUE HCTOPUM  XUMHU U
BKJIAZIJaApOCCUMCKON XMMHUYECKON HAYKH B MUPOBYIO XHUMHIO;
2)  ¢opmuposanue  OTBETCTBEHHOTO  OTHOIICHHS K  IO3HAHHIO  XHUMHH;FOTOBHOCTH
U CIIOCOOHOCTHYYAIIUXCSl K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE M3YUYEHHBIX (PaKTOB,
3aKOHOB W TEOpPUM XHMMHH; OCO3HAHHOIO BBIOOpPAa M IMOCTPOEHUE WHAWBUIYAIbHOU
00pa3oBaTeNbHON TPAEKTOPHUH;
3) popmuposanue 1ENOCTHOW ECTECTBEHHO-HAYYHOH KApTHHBI MHPa,HEOTHEMJIEMOW YaCThIO
KOTOPOU SIBJIAETCS XUMHYECKAsI KApTUHA MUDA;
4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOUIMM YPOBHIO DPa3BHTHUS HAyKH H

0OIIECTBEHHON PAKTHKH, B TOM YUCJIE U XUMHUYECKUM;
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5) ocsoenue couuanbHBIX HOPM, TPABUJI IMOBEIACHHS, poJied ¥ (HOpM COIMATBHOW JKU3HU B
couuyMe, MPHUPOJIE W YACTHOHM KHU3HH Ha OCHOBE HIKOJOTHYECKOW KyJIbTYyphl M O€30MaCHOTO
oOpallieHus ¢ BElIeCTBaMU U MaTepuaiaMu;
6) @opmuposanue KOMMYHUKATHBHOH KOMIIETEHTHOCTH B OOIICHHH CO CBEPCTHHUKAMU U
B3pOCIBIMH B Ipolecce  oOpa3oBaTeibHOH,  OOIIECTBEHHO  MOJE3HOH,  y4yeOHO-
WCCJICIOBATEILCKOM, TBOPUECKOHN M IPYTHX BUIOB JIEATEIBHOCTH, CBI3aHHBIX C XUMHUEH.

2. MeranpeaMeTHbIe pe3yJIbTAThI:
1) onpeodenenue ueneir coOCTBEHHOro OOydYEHHS, IMOCTAHOBKA M (DOpPMYyIHMpOBaHHE s ceOs
HOBBIX 33/1a4;
2) nIaHUposaHuenyTeil  JOCTHDKCHHUS OJKEIAeMOro pe3yibTata OOy4YeHHS XHUMHH — Kak
TEOPETUYECKOI0, TaK U SKCIEPUMEHTAIBHOIO XapaKTepa;
3) coomnecenue cBOUX NEHCTBUIl C MJIAHUPYEMBIMHU PE3yIbTaTaAMHU, OCYUECMEIeHUe KOHTPOIIS
CBOCH JIEATEIBHOCTH B IIPOIIECCE TOCTHIKEHUS PE3YIbTATa, ONpedeeHiecrioco00B TeHCTBHIM MpH
BBITIOJTHCHUH J1a00paTOPHBIX M MPAKTUYECKUX PabOT B COOTBETCTBUHM C NPABHJIAMHU TEXHUKH
0€30I1aCHOCTH;
4) onpedenenue WCTOYHUKOB XUMUYECKOW HHGOPMAIMH, MOJYYECHHE W aHAIU3 e, CO3TaHue
WH(OPMAITMOHHOTO IPOAYKTA U €T0 MPE3CHTAIINS;
5) ucnonv3zo6anue OCHOBHBIX UHTEIICKTYaJbHBIX OINEpAIMii: aHAIM3a U CUHTE3a, CPABHEHHS U
CUCTeMaTH3aIiH, 0000IIeHNsI U KOHKPETU3ALlH, 6bis16/1eHUe TPUINHHO-CIIEICTBEHHBIX CBsI3el U
nocmpoeHue JTOTHIECKOTO PACCYKIEHUS U YMO3aKIIIOUeHUs (MHIYKTUBHOTO, IEAYKTUBHOTO U TIO
AHAJIOTHH ) Ha MaTepualie eCTECTBEHHO-HAYYHOT'O COJICPKAHNUS;
6) ymenue co3naBath, IPUMEHSATh U IPEOOPA30OBHIBATH 3HAKUA U CUMBOJIBI, MOJICIIM U CXEMBI IS
pelieHus yueOHbIX U TO3HABATENIbHBIX 33/1aY;
7) ¢opmuposanue W pazeumue SKOJOTHUYECKOTO MBIINUICHHS, YMEHHE TNPUMEHSATh €ro B
MO3HABATEIbHON, = KOMMYHUKAaTHMBHOW,  COIMAJIbHON  MpakTUKEe U NpodecCHOHaTbHON
OpHCHTAITNH;
8) cenepuposanue unei N onpeeNeHNe CPeICTB, HEOOXOJUMBIX JUIS UX peaTH3alu.

3. [IpenmeTHbIe pe3yJIbTATHI:
1) ymenue 0003HaYaTh XMMHYECKHE JJIEMEHTBI, Ha3bIBaTh WX M XapaKTepPH30BaTh HAa OCHOBE
NoJokeHus B nepuoandeckoi cucreme /1. 1. Menneneena;
2) gpopmynuposanue W3yYCHHBIX MOHATHIN: BEIIECTBO, XMMHYCCKHIA 3JIEMEHT, aTOM, MOJICKYJIa,
WOH, KATHOH, aHUOH, NMPOCTOE U CIOKHOE BEIIECTBO, XUMUYECKAs PEaKIIHs, BUIbI XUMUIECCKIX

peaKkuui 1 T.11.;
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3) ompedenenue mO (GopMydaM CcoCTaBa HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB,
BAJICHTHOCTH aTOMOB XUMHUYECKUX JIEMEHTOB WJIM CTENICHH UX OKUCIICHHS,;

4) nonumanue nHGOPMAIMH, KOTOPYIO HECYT XMMHUYECKUE 3HAKH, HOPMYIIbI U yPaBHEHHS;

5) ymenuexnaccuguyuposams IpocThie (METAIIBI, HEMETAIUIBI, OJIATOPOIHBIC Ta3bl) U CIIOKHBIC
(OuHapHBIE COCMHEHUS, B TOM YHCIIE€ U OKCHUJIBI, a TAKXKE THAPOKCHUIBl — KHCIOTHI, OCHOBaHHUS,
am(oTepHbIe THIPOKCUIbI — U COJIN)BEILIECTBA,

6) popmynuposanuenepuoaMIECKOTO 3aKOHA, 00bsICHEeHUe CTPYKTYPBl U HHYOPMALIUHU, KOTOPYIO
HecéT mepuoauyueckas cuctemMa xumuueckux osiemeHtoB J[.M. MenneneeBa, packpwvimue
3HAYCHHS IEPUOINIECKOTO 3aKOHA;

7) ymeHue xapakmepu3o6amb CTPOCHUE BELIECTBA — BUJAbl XUMHUYECKUX CBS3CH W THIIBI
KPUCTAITMYECKHUX PEIIETOK;

8) onucanue CTpOCHHS aTOMOB XHMHYECKHX DJIEMEHTOB C MOPSAKOBbIMH HOoMepamu 1—20 u
26,0mobpasicenue UX C TIOMOIIBIO CXEM;

9) cocmasnenue GOpMya OKCHIOB XHMHUYECKHX JJIEMCHTOB M COOTBETCTBYIOIIUX UM
TUAPOKCHUJIOB;

10) nanucanuecTpyKTypHBIX (OPMYI MOJEKYISAPHBIX COCTUHEHUH H HOPMYIbHBIX €IHHUIL
MOHHBIX COETMHEHHU TI0 BAJIGHTHOCTH, CTETIEHN OKHUCJICHUS WK 3apsy HOHOB;

11) ymenue ¢opmynruposams OCHOBHBIC 3aKOHBI XHMHH. IOCTOSHCTBAa COCTaBa BEIICCTB
MOJIEKYJISIPHOTO CTPOECHHUS, COXpPAaHEHHsI MacChl BELIECTB, 3aKOH ABOTafIpo;

12) ymenue popmynupoeams OCHOBHBIE MOJOKEHUS aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI U TEOPHH
AIIEKTPOIIUTUIECKOH TUCCOIMALINY;

13) onpedenenuenpu3HakoB, yCIOBHI MPOTEKAHHS U MPEKPALICHUS XUMUICSCKUX PEAKITHIA;

14) cocmaenenue MONEKYISIPHBIX YPaBHEHUI XUMHUYCCKUX PEAKIUi, TTOATBEPKAAIOIINX OOIIUe
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BEIIECTB M OTPAXKAIOIIUX CBS3U
MEXK]ly KJIacCaMU COECIMHEHUH;

15) cocmaenenue ypaBHEHHIN peakiuii ¢ y4acTHEM 3JICKTPOJIHUTOB TAK)Ke B HOHHON(OpME;

16) onpedenenue MO0 XMMUYECKUM YpaBHEHUSM MPUHAUICKHOCTH PEAKIMH K ONpeAeIEHHOMY
TUITY WU BULY;

17) cocmasnenue ypaBHEHHHOKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIHHA C TIOMOIIBI0 METO/a
AIIEKTPOHHOTO OajaHca;

18) npumenenue MOHITUIKOKHUCIIEHUE» U «BOCCTAHOBJICHHE» JJISI XaPAKTEPUCTHKH XUMHYECCKUX
CBOMCTB BEIIIECTB;

19) onpeoenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIUI XJIOPUI-, CYIbdar- U KapOOHAT-aHHOHOB

M KaTHOHa aMMOHU A B PaCTBOPCE;



20) obwsicHeHue BIASHYS PA3THYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHIA;

21) ymenue xapakmepuzosams NOJI0KESHIUEC METAIUIOB U HEMETAJUIOB B IIEPHONYECKON CUCTEME
AJIEMEHTOB, CTPOSHHE UX aTOMOB M KPUCTAJIOB, 00MIHe GU3NIESCKAE M XUMUUYCCKIE CBOMCTBA;
22) obwachuenue MHOTOOOpa3us MPOCTHIX BELIECTB SBJICHHEM AJUIOTPOIUH C yKa3aHHEM eé
PUYHH;

23) ycmanosnenue pa3iuuuil TUAPO-, THPO- U DICKTPOMETAIUTYPTHH U WILIIOCHMPUPOBAHUE ITUX
pa3In4uii IpUMEPaMH MPOMBIIUICHHBIX CITIOCOOOB IMOYYEHHS METAILIOB;

24) ymenue oasams 001yt0 XapaktepucTuky 3aementos |, 1, VIIA rpymm, a Takke Bomoposa,
KHCIIOpO/Ia, a30Ta, cepbl, Gpocdopa, yriaepoaa, KpeMHHsI 1 00pa30BaHHBIX MU MTPOCTHIX BEIIECTB
U BOKHEHIIUX COCIMHEHUH (CTpPOCHHE, HAaXOXKICHHE B MPHUPOJE, MOJy4YeHHE, (PpHU3MUecKue u
XUMHYECKHE CBOWCTBA, IPUMCHEHHE);

25) ymenue onucvieams KOPPO3HIO METAIOB M CIIOCOOBI 3aIMTHI OT HEE;

26) ymenue npou3eo0ums XUMUYECKUE PACUYEThl C UCIOJIBb30BAaHUEM TOHSITHN «MaccoBas OIS
BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSIPHBIA 00BEM» 1O Qopmyrnam u
YPaBHEHHSIM PEAKIIHA;

27) onucanue CBONCTB U MPAKTUIECKOTO 3HAUCHHS U3YYCHHBIX OPraHMUYCCKHUX BEIIIECTB;

28) svinonnenue 0003HAUCHHBIX B MPOrPaAMME 3KCIIEPUMEHTOB, pACNO3HABAHUE HEOPTAHUIECKUX
BEIIIECTB 110 COOTBETCTBYIOIIUM IPH3HAKAM;

29) cobmodenue paBui 6€30MACHON PabOTH B XMMHUYECKOM KaOuHeTe (71abopaTtopun).

Coaep:xanue yueOHOI0 npeamera

8 KJIACC
HavajabHble MOHATHS U 3aKOHbI XUMHHU
Tena u BemiectBa. CBoiicTBa BelIEeCTB. JTaJlOHHbIE (U3NYECKUE CBOWCTBA BEIIECTB.

Marepuansl u MaTepranoBeieHne. Posib XuMUU B )KU3HU COBPEMEHHOTO o01iecTBa. OTHOIICHNE
oOriecTBa K XUMHUH: XeMopmIns 1 xemopoOus.

Mertoasl u3ydenuss xumuu. HaOmronenwme. DxcnepuMmeHT MopenupoBanue. Mojenun
MaTepHaTbHbIC U 3HAKOBBIE MJIM CHMBOJIbHBIC.

l'azer. Kunkoctu. TeEpnbie BemiecTBa. B3auMHble nepexonbl MEXIY arperaTHbIMHU
COCTOSTHUSIMU BEIIECTBA: BO3TOHKA (CyOnmuMaIus) u JecyonuMalivs, KOHJISHCAlHs U CIapeHue,
KPUCTAJUTU3AIINS U TIJIaBJICHUE.

dusnyeckue apieHus. YucToie BENIECTBA U CMECU. [ OMOT€HHBIE U TETEPOT€HHBIE CMECH.
Cmecu ra3oo0passble, xujakue u TBEpAbIe. CrOCOOBI pa3feNieHuss CMECeil: MeperoHka, Wiu

JUCTUILIALINA, OTCTauBaHUC, (I)I/IHBTpOBaHI/Ie, KpucTajuii3anus HIIN BBIITApUBAHUC.
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Xpomarorpadus. [IpumeneHne 3Tx crmoco0oB B 1a00paTOPHOI MpaKTHKE, HA IIPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE DSJIEMEHTBl. ATOMBI U MOJIEKyJbl. [IpocTele W CIOXHBIE BelleCTBa.
Annorponus Ha npumepe Kuciaopoaa. OCHOBHbBIE MOJOKEHUS ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
Housl. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOI'O CTPOEHHUS.

3Haku (CUMBOJIBI) XHMHUYECKHX 3JeMeHTOB. MHdopmanus, KOTOPYIO HECYT 3HaKu
XUMUYECKUX JJIEMEHTOB. OTHUMOJIOTMS HAa3BaHUW HEKOTOPBIX XHMHYECKHUX JIJIEMEHTOB.
[Tepnonnueckas Tabnuma xuMmudeckux daemMeHToB JI. M. MennmeneeBa: KOpPOTKOIECPUOIHBIA U
JUTMHHOTIEPUOIHBINA BapuaHThl. [lepros! u rpynmsl. [ 1aBHas U mOOOYHAS OATPYIIIBI, WIH A- U
b-rpynnsl. OTHOCUTENIbHAS aTOMHAs Macca.

Xumuyeckue QGopmynsl. Muaekcel u kodgdunueHTsl. OTHOCUTENbHAS MOJEKYISpHas
Macca. MaccoBasi 1oJisi XUMHUYECKOTO 3JIeMEeHTa B coequHeHuH. MHpopmalus, KOTOPYI0 HECyT
XUMHUYECKHE (DOPMYIIBL.

Banentnocts. CtpykrypHbie (GOpMYysbl. XUMHUYECKHE DJIEMEHTHI C IMOCTOSTHHOM U
MEPEMEHHOI BaJICHTHOCTHIO. BhIBOJ (hopMyInbl coequHeHHs 1O BalieHTHOCTH. OmpeneneHue
BaJICHTHOCTH XUMHUYECKOr0 »djieMeHTa 1o ¢opmyne BemecTtBa. CocTaBleHHE Ha3BaHUUN
COCIMHEHUH, COCTOSIIIMX U3 JBYX XHMMHMUYECKHX OJJIEMEHTOB, II0 BAJIEHTHOCTHU. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB.

XuMmuyeckue peakuuu. PeareHTsl M IPOAYKTHl peakuuu. lIpu3HakM XUMHYECKHX
peakuuii. YClIOBUS MX NPOTEKaHUS U NpeKpaleHus. Peaknuu ropeHus. ODK30TEPMHUYECKUE U
SHIOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHHs MaccChl BEIIEeCTB. XuMuieckue ypaBHeHus. CocTaBleHUE XUMUYECKUX
ypaBHeHMH. THpOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccugukanus XUMHUYECKUX peakIUil MO0 COCTaBy M YHCIY PEareHTOB U MPOIYKTOB.
Tunbl xuMuyeckux peakiuil. Peaknmu coenvHeHHs, Pa3joKEHUs, 3aMEIIeHUs W OOMeEHa.
KaranusaTopsl u kaTanms.

JleMoHCTpanun

e Komnekius MatepuanoB U U3AETUN U3 HUX.

e Mopaenu, ucnonb3yeMble Ha ypokax (pU3uku, OM0I0ruu u reorpaduu.

e OOBEMHBIE U MIAPOCTEPHKHEBBIC MOJIEIH HEKOTOPHIX XUMUYECKUX BEIIECTB.
e Mopenu KpUCTAIUIMUECKUX PEIIETOK.

e Cobupanue npubopa AJs MOITYIEHHs ra3a 1 MpoBepKa ero repMETUYHOCTH.
e Bosronka cyxoro napa, nojia win HadTaauHa.

® ArperaTHLIe COCTOAHHA BOJHI.



e Paszgenenue 1ByX HECMENIMBAIOUIMXCS KUIAKOCTEN C MOMOIIBIO JEIIUTEIBHON BOPOHKHU.

e JlMCTMILIATOD U ero paborta.

e VYcraHnoBka 1 puiabTpoBaHus U €€ paboTa.

e VYcraHOBKa JJs BeIIapuBaHus U e€ pabora.

e Komnexmus GbITOBBIX TPUOOPOB AJIst (PUIBTPOBAHUS BO3AYXa.

e Paznenenne kpacsumiero BemiecTBa (puoMactepa € IOMOIIBIO MeToJa OyMakHOM
xpomaTorpadum.

e Mojenu aJuIOTPONHBIX MOAU(UKALUN YIIIepoaa U Cepbl.

e JlomydyeHnue o30Ha.

e [lopTpetsl . 4. bepuenunyca u /1. 1. Menneneesa.

e KopOoTKOneprnoAaHblii W JUIMHHONEPUOIHBIN BapuaHThl nepuoanuyeckor cucrems! [1. M.
Menneneena.

e KoHcTpynpoBaHue MIapOCTEPKHEBBIX MOZEIEH MOJIEKYIL.

e Amnnapar Kunna.

e PaznoxeHue Guxpomara aMMOHHS.

e ['openue cepbl 1 MarHUEBOM JICHTBI.

e [loprperst M. B. JlomonocoBa u A. JI. JlaBya3be.

e OnbITHl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MacChl BEIIECTB.

e Topenue dQocdopa, pacTBOpeHHE TMPOJYKTa TOPEHUS B BOJAE M HCCIIEIAOBaHUE
IIOJIy4YEHHOT'O PacTBOPaA JIAKMYCOM.

e  B3auMOJENCTBHUE COIAHON KUCIOTHI C IUHKOM.

e Tlonyuyenue ruapoxcuna meau(ll) u ero pasnoxxenue npu HarpeBaHUU.
JlabopaTopHbIe ONBITHI

* O3HaKOMJIEHHUE C KOJUIEKIMEH 1abopaToOpHOI MOCYIbI.

* [IpoBepka repmeTnyHOCTH TPUOOpA AJIsk OTyYEHUS Ta30B.

* O3HaKOMJIEHHE C MUHEpaJlaMy, 00pa3yoIMMHU IT'PaHUT.

* [IpuroroBiieHKE reTEPOreHHON CMECH IIOPOIIKOB CEPBI C XKEJIE30M U UX pa3JeIcHHE.

* B3aumopelicTBie pacTBOPOB XJIOPUIOB U HOAMIOB KaJIHsl C paCTBOPOM HHUTpaTa cepedpa.

* [Tonyuyenue ruapoxcuaa meau(Il) u ero B3anmopeicTBue ¢ cepHOM KUCIOTOM.

* B3aumMoieiicTBHE pacTBOpPa COJIbI C KUCIOTOM.

* [IpoBepka 3aKOHa COXpaHEHUS MAcChbl BELIECTB HA IIPUMEPE B3aUMOACUCTBUS IIEIOUH C

KHCJIOTOM.
* [IpoBepka 3aKOHa COXPAaHEHHs MACChl BEHIECTB Ha NPUMEPE B3aUMOJEUCTBUSA IIENOYH C

coubro sxene3za(1Il).
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» PaznoxeHue mepokcuaa BoJaopona ¢ nmomouibro okcuaa mapranua (IV). 11.3amemenue

JKEJIE30M MEM B METHOM KYIIOpPOCE.
IIpakTuyeckue padoThl

1. IlpaBuia TeXHUKH O€30MACHOCTH U HEKOTOpbIE BUABI pabOT B XMMHUUYECKOI 1abopaTropun
(kabuHETE XUMUH).

2. HaGmroieHue 3a ropsiiieit cBe4oi.

3.Anamm3 nousbl(aHanor paboTel «OYUCTKA TOBAPEHHOM COTNY).

BaskHelilue npeacTraBuTe I HeOPraHudeckux BeulecTs. KoimyecTrBeHHbIe OTHOLIEHHUS B
XUMUH

Cocras Bo3ayxa. [Toustre 06 00bEMHOI 101 () KOMIIOHEHTA IPUPOIHOM Ta30BOM CMECH
— Bo3ayxa. Pacuér o0béma KOMIIOHEHTA ra30BoOi cMecu 1o ero 00bEMHOM J10J1e U HA00OPOT.

Kucnopon. O3o0mn. [Tonydenue kuciopona. CoOupanue u pacro3HaBaHue KUCIOPOa.
XUMHYECKUE CBOMCTBA KMCIOPO/Ia: B3aUMOJCICTBUE C METAJNIAMU, HEMETAJIJIAMU U CIIOAKHBIMHU
BeulectBamu. [Ipumenenue kucinoponaa. KpyroBopor kucioposa B pupoie.

Oxkcunel. O0pazoBaHue Ha3BaHUN OKCHIOB 10 UX Gopmynam. CocraBieHue Gopmy
OKCHJIOB 10 UX Ha3BaHUsAM. [IpencraBuTeny OKCUAOB: BOJIa U YIIIEKUCIbIN ra3, HerameéHas
U3BECTb.

Bonopoa B npupoae. ®uznueckne 1 XUMUYECKHE CBOMCTBA BOJIOPO/IA, €r0 MOJYYEHUE U
MpUMEHEHHE.

Kucnotel, ux cocraB m ux kiaccudukamus. Munukatopel. Tabnuia pacTBOPUMOCTH.
CepHas U CONSTHAsKUCIIOTHI, UX CBOMCTBA U TPUMEHEHUE.

Comm, ux coctaB W Ha3BaHus. PacTtBopumocTh coiseil B Boze. lIpencraBurenu comei:
XJIOpUJI HaTpus, KapOoHaT HaTpusl, pocdaT KanbLus.

[Tocrosunas ABoraapo. KommuectBo BemectBa. Monbs. MonsipHas macca. Kparthbie
€MHUIBI U3MEPEHHUs KOJIMYECTBA BEIIECTBA — MUJUIMMOJb U KWUJIOMOJb, MUJUIUMOJSIpHAs U
KHJIOMOJISIPHAsI MacChl BEIIECTBA.

Pacuérsl ¢ ucronb3oBaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHASI Maccay,
«IOCTOSTHHAsI ABOTaapo».

3akoH AsBoraapo. MonsapHeiii 00BEM ra3oo0pa3HbIXx BemiecTB. OTHOCHUTENbHAS
IJIOTHOCTH Ta3a Mo APyromy rasy.

Kparnple enuHMIBI HW3MEpPEHUS — MWUIMMOJSPHBIA W KUJOMOJSPHBIA 0OBEMBI
ra3000pa3HBIX BEIIECTB.

Pacu€rel ¢ ucnonb30BaHMEM IOHATHN «KOJMYECTBO BEIIECTBA», «MOJIAPHAs Maccay,

«MOJISIPHBII 00BEM ra3zoBy, «4HCI0 ABOTAPO».
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I'uapocdepa. KpyroBopoT Boas! B ipupoje. PU3NUECKue 1 XUMHUECKUE CBOMCTBA BOBIL:
B3aUMOJICUCTBUE C OKCUAAMM.

OcHoBanus, ux cocraB. PacTBOpMMOCTb OCHOBaHMH B Boxe. M3MeHeHue okpacku
WHIWKAaTOPOB B WLIENIOYHOM cpene. IlpencraBurenu menoyeil: TMAPOKCUABI HATPUSA, KA U
KaJIbLHUS.

PactBoputens u pactBopéHHoe BemectBo. PactBopbel. PactBopenume. ['mapartsl.
MaccoBas 1oy pacTBOPEHHOTO BewiecTBa. Pacu€rel, CBSI3aHHBIE C UCIIOJIB30BAHMEM ITOHATHUS
«MaccoBas J0Js paCTBOPEHHOTO BEILIECTBAY..

JlabopaTopHblie ONBITHI

* [IoMmyTHEHUE N3BECTKOBOM BOJIbI IIPU MPOIMYCKAHUU YTJIEKUCIIOTO rasa.

* [Tony4yenue Bogopoa B3auMOAECHCTBUEM LIMHKA C COJISTHOM KMCIIOTOM.

* Pacnio3HaBaHue KUCIOT ¢ IOMOILBIO MHIMKATOPOB.

* I3MeHeHne OKpacKu MHAUKATOPOB B LIEJIOYHOM Cpejie.

* OzHakoMJIEHME C IIpernapaTamMM JOMAIlHEW WIM IIKOJIbHOW aNTe4YKu: PpacTBOpaMu
NIEPOKCHJIA BOJIOPO/A, CHMPTOBOM HACTOWKHU MOJA,aMMHUAKA.

IpakTnyeckune padoThl

4. Ilonyuenue, cobrpaHue 1 pacrio3HaBaHUE KUCIOPO/a.

5. [lomyuenue, cobupanue 1 pacio3HaBaHHE BOJOPOJIA.

6. IlpuroToBieHue pacTBOpa ¢ 33JaHHOM MacCOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA.

OcHOBHBIE K/1aCChl HCOPTAHUYECKUX COeIMHECHU I

O6o0mmenne cBeAeHUN 00 OKCcHIax, WX KIacCH(UKAIMKM, HAa3BaHUSAX U CBOMCTBax.
Croco0b! OTy4eHHUsT OKCHUIOB

OcHoBaHusl, ux Kiaccuukanus, Ha3BaHUA U CBOMCTBa. B3auMoneiicTBue ¢ KucioTamu,
KHUCIOTHBIMM OKCHJIaMH U COJNSIMU. PasniojkeHue HepacTBOPUMBIX OcCHOBaHUH. CrocoObl
MOJTYyYECHUSI OCHOBAHUM.

Kucnotel, ux kimaccudukammss u HazBaHus. OOmMe XWMHUYECKHE CBOWCTBA KHCIOT.
B3aumoneicTBue KUCIOT C MeTallaMU. OJNEKTPOXMMHUYECKUN PpsJl HaNpsyKEHUH METaJuIoB.
B3aumoneiicTBue KMCIOT C OKCHIaMU METaIoB. B3aumoaeicTBue KUCIOT ¢ OCHOBaHHUSIMU —
peakiusi HeWTpanu3auuu. B3aumozeiicTBue kuciot ¢ consMu. [lonydeHue OGeCKUCIOPOIHBIX U
KHCIIOPOJCOAECPKAIINX KUCIIOT.

Comu, ux kmaccupukanus | CBOHCTBa. B3ammojeiicTBue coneil ¢ Meramiamy,
O0COOCHHOCTH 3TUX peakuuid. BzauMmopeiicTBue coeit ¢ COMsIMH.

I'enernyeckue psapl MeTalia M HeMeTaula. ['eHeTmdeckas CBs3b MEXIy KilaccaMu

HCOPTaHNYCCKUX BEIICCTB.
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JlabopaTopHbIe ONBITHI
* B3aumoeicTBrUe OKCHIa KaJIbIUs C BOJOM.
* [ToMmyTHEHHE U3BECTKOBOM BOBI.
* Peakuusi HEUTpaau3aiuu.
* [Tonyuenue runpoxcuna meau(Il) u ero B3auMoaencTBrE ¢ KUCIOTOM.
* Paznoxxenue rugpokcuaa menu(Il) npu narpesanum.
* B3aumoeicTBHE KMCIIOT C METAJIJIAMH.
* B3anmojeicTBHE KMCIIOT C COJISIMH.
* O3HaKOMIICHUE C KOJIJICKIIUEH COIeH.
* Bzaumoneticteue cynnhara menu(Il) c sxene3zom.
* B3auMoelcTBHIE COJIEH C COIIMMU.
* ['eHeTnueckas CBsI3b MEX]Y KJAcCaMHU HEOPIaHMYECKUX BELIECTB HA MPHUMEPE COCAUHEHUU
MEIIH.

IIpakTuyeckune padoTsl

7.PenieHre  AKCHEpPUMEHTANBHBIX 3amad 1o TeMe «OCHOBHBIE KJIacChl HEOPTaHHMYECKHX
COEIMHEHUI.
IMepuoauyeckuii 3aKOH ¥ MEPUOANYECKAS] CHCTEMAa XUMUYecKuUX dJjemeHToB J[.A.
MenpeneeBa. CTpoeHue aToma

EcrecTBeHHBIE ceMeiicTBa XMMHYECKHUX DJJEMCHTOB: IINEIOYHBIC W IIEIIOYHO3EMEIbHBIC
METAaJJIbl, TAJIOTeHbI, HHEPTHBIE (OaropoHbie) ra3pl. AM(OTEpPHOCTh. AMGOTEpHBIE OKCHIBI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpertue J[. . MenaeneeBbM NepuoOIUIECKOTO 3aKOHA M CO3/IaHHE UM TTEPUOTUIECKOM
CHCTEMBI XHMMHUUECKHX DJIEMEHTOB.

ATombl Kak ¢opMa CYIIECTBOBAHHUS XUMHYECKHX 3JeMeHTOB. OCHOBHBIE CBEIEHUS O
CTpOCHHH aToOMOB. JloKka3zaTenbcTBa CIOKHOCTH CTpoeHuss atomoB. OmbiTel Pesepdopra.
[InanerapHast MOJEb CTPOEHUS aTOMA.

CoctaB aTOMHBIX siep: MNPOTOHBI, HEUTPOHBL. (OTHOCUTENBbHAs aTOMHas Macca.
B3anMOCBsI3b MOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI aTOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpO€HHE 3IJIEKTPOHHBIX YPOBHEH AaTOMOB XUMHYECKHX
aneMeHToB 1—20. [ToHsiTHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. dusnueckuii cMmbici cumBoiMKU lepuogmueckoit cuctemsl. CoBpeMeHHas
(dbopMyITUpOBKa TMEPUONUYECKOTO 3aKOHA. VI3MeHEHUsi CBOWCTB J3JEMEHTOB B TEpHOAAX U

rpynnax Kak (GyHKIHsI CTPOEHUS JIEKTPOHHBIX 000JI04YEeK aTOMOB.
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XapakTepucTuKa 3J€MEHTa-MeTajlyla M JJIEMEHTAa-HEMETala 10 HMX IOJIOKEHUIO B

IIEPUOIUYECKON CUCTEME XUMUYECKUX IeMeHTOB [[. 1. Menneneesa.
JlaGopaTopHbIe ONBITHI
* [Toryuenure aMmpoTEepHOro ruIPOKCUIA U UCCIETOBAHNE €T0 CBONUCTB.
Xumuyeckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIHT

HNonnas xumuyeckass cBsi3b. VOHBI, 00pa3oBaHHBIE aTOMaMH METaJIOB UM HEMETaJUIOB.
Cxembl 00pa3oBaHMsI MOHHOM CBSI3U Ui OMHAapHBIX coeluHeHHH. VIOHHble KpUCTauIM4ecKue
pewéTky U (U3NYECKUE CBOMCTBA BELIECTB C 3TUM THIOM pewmérok. [lonsaTue o GpopmynpHON
€IMHMIIE BELIECTBA.

KoBanentHast xumuueckasi cBsi3b. DJIEKTPOHHbBIE U CTPYKTypHble (opMyibl. [Tonstue o
BasieHTHOCTH. KoBasieHTHast HemosisipHas cBsi3b. Cxembl 00pa3oBaHMs KOBAJEHTHOM CBSI3U JUIA
OMHApHBIX COETUHEHUH. MOJIEKyJIsIpHbIE M aTOMHbIE KPUCTAJIMYECKUE PEIIETKH U CBOMCTBA
BELIECTB C TUM TUIIOM PELIETOK.

DneKTpoOTpULATENIbHOCTb. Psin  anexkTpoorpuniarenbHoctd. KoBaneHTHast mnosisipHast
XUMHyeckast cBs3b. JJunons. Cxembl 00pa3oBaHMsl KOBAJCHTHOM MOJIIPHOM CBSI3U JUIsl OMHAPHBIX
coequHEeHUN. MONEKyIspHbIE U aTOMHBIE KPHUCTAJUNIMYECKUE PEUIETKH U CBOWMCTBA BEILIECTB C
3TUM TUIIOM PELIETOK.

Mertannnueckass XUMHUYECKas CBSI3b M MeTajIMdeckas KpUCTalsIndyeckas peméTka.
CBolicTBa BEIIECTB € TUM TUIIOM pelI€TOK. EanHas mpuposa XMMHUYECKHUX CBS3EH.

Crenenp okucnenus. CpaBHEHUE CTENIEHU OKUCIICHMs U BaJleHTHOCTHU. [IpaBuna pacuéra
CTeNeHe OKUCIEHUs 110 PopMyIaM XUMUYECKUX COETMHEHUH.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE peakuuu.OnpeaeneHne cTerneHeldl OKUCICHMsS s
AJIEMEHTOB, O0Opa3yIoLIMX BEIIeCTBa pPa3HbIX KiaccoB. Peaknuum uHOHHOro oOMeHa U
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHbBIE peakuu. OKUCIUTENh U BOCCTAHOBUTENb, OKHCIECHUE U
BoccTaHoBjieHHe. (CocTaBlieHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUui
METO/IOM IJIEKTPOHHOTO OajaHca.

JlabopaTopHbie ONbITHI
* M3roToBII€HNE MOJIENH, NILTIOCTPUPYIOIIEH CBOMCTBA METAJNINYECKOM CBSI3U
9 KJIACC
IToBTOpeHue 1 0000IeHNEe cBeleHUI 0 Kypcy 8 kiacca

bunapubie  coenumHeHus. Okcuisl  coneoOpasylolMe U HecoleoOpasyrolue.

['mapokcunapl:  OcHOBaHUS, aM(oOTepHbIE THIPOKCHABI, KHCIOPOJACOJACPIKALINE KHUCIOTHI.

CpeI[HI/Ie, KHUCJIBIC, OCHOBHBIC 1 KOMIIJICKCHBIC COJIN.
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O060011eHne CBECHUN 0 XMMUYECKUX peakuusx. Kmaccupukanus XuMHUYECKUX peaKIuii
[0 Pa3UYHBIM TPU3HAKAM: COCTaBYy M YHCIY pPEAarupyoUMX U OOpa3yIOIIMXCS BEIIECTB,
TEII0BOMY 3¢ (eKTy, 00paTUMOCTH, U3MEHEHHIO CTEIIEHEN OKHCIEHUS 3JIEMEHTOB, 00pa3yoLuX
pearupyromue BelECTBa, arperaTHOMY COCTOSIHUIO PEarupyroluX BEUIECTB, MCIOJIb30BaHUIO
KaTaJIn3aTopa.

IlonsiTHe O CKOPOCTM XUMHYECKOM peakuud. DakTopbl, BIMAKOIIKAE HA CKOPOCTh
XUMHUYECKMX PEaKLMW: IPHUPOJA pPEarupyrolluX BEIIECTB, MX KOHLEHTpauus, TEMIIEparypa,
IUI01IAa/lb CONPUKOCHOBEHHUS], HAIM4YUeE KaTann3aropa. Karanus.

JlabopaTopHblie ONBITHI

* 3aBUCUMOCTb CKOPOCTHM XUMHYECKONW peakuMM OT MpPUpPOJAbl METaUIOB MpU HX
B3aMMOJEHCTBUH C COJITHOM KMCIIOTOM.

* 3aBHCHUMOCTb CKOPOCTM XMMMUYECKOM pEakIMM OT MNPUPOABl KHCIOT IpU HX
B3aUMOJICVICTBUU C KEIIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOU pEaKuy OT TEMIIEPATYPBHI.

*3aBUCHMOCTb CKOPOCTU XMMHUYECKOM peaKLUU OT KOHLEHTPALUH.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peaKLUy OT IUIOIIAIN COIPUKOCHOBEHUS
pearupyroImnx BeIECTB.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT KaTaau3aTopa.

XHMHYeCKHe PeaKIHi B PacTBOPAX 3JIEKTPOJINTOB

[Tonatne 00 AJIEKTPOIUTUYECKON AUCCOLMAIMM. OJEKTPOJUTBI U HEIIEKTPOJIUTHL
MexaHusm  auccolManuil  3JEKTPOJIMTOB C  pPa3IMYHBIM  XapakTepoM cBsi3u. CreneHb
AIIEKTPOJINTUYECKON Aucconuaniy. CHIIbHBIE U Cl1a0ble AJIEKTPOJIUTHI.

OCHOBHbBIE TOJIOKEHUSI TEOPUU DJIEKTPOIUTHUYeCKOH muccoruanuu. Knaccudukanums
MOHOB M UX cBoicTBa. KHCIOTBI, OCHOBaHUS U COJU KakK 3JEKTpoiuThl. VX knmaccudukanus u
JTUCCOLMAIINS.

OO0mue XMMHYECKHE CBOMCTBA  KHCIOT: H3MEHEHHME OKpacKd HHJIUKATOPOB,
B3aUMOJCUCTBUE C MeETallaMM, OKCUJAAMM M THUIPOKCHUIAMU METalIOB U  COJSIMHU.
MonekymnsipHble U HOHHBIE (TIOJIHbIE U COKpAIIEHHBIE) YPaBHEHUS peakluil. XUMUYECKUN CMBICIT
COKpAIIEHHBIX YPAaBHEHUWI. YCIIOBHS NMPOTEKAHMS PEAKIUN MEXAY IJIEKTPOJIUTAMH 10 KOHIA.
Psag akTHBHOCTH METAJIOB.

OOme XMMUYECKHe CBOMCTBA INENOYEH: B3aUMOICWCTBUE C KHUCIOTaMH, OKCHJAMH
HEeMeTalioB, coysiMu. OOmme XHMMHYECKHE CBOMCTBA  HEPACTBOPUMBIX  OCHOBAHMIU:

B3aMMOJICICTBHE C KUCIOTaMH, pa3yioKeHNE IPU HarPEBaHUU.
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OO0mue XWMHUYECKHE CBOWCTBA CpPEOHUX COJIEH: B3aMMOJEUCTBHE C KHCIOTAMH,
IIeI09aMH, COJISIMH U MeTalaMu. B3auMo1eicTBHE KHUCIIBIX COJICH CO IIeI0YaMH.

I'uaponu3 kak oOMEHHOE B3aMMOJICMCTBHE COJICH C BOAOW. ['MAPOIM3 COMM CHIIBHOTO
OCHOBaHHUSI M Ciab0W KucCHOTHL. [maponm3 comu c1aboro OCHOBAHHMS U CHJIBHOW KHCIIOTHI.
Bopopoansiit moka3zatens(pH).

CBoiicTBa KHUCIIOT, OCHOBAaHUM, OKCHUJOB M COJIEH B CBETE TEOPUM DJIEKTPOJIUTHUECKOMN
JIMCCOITUAITMN U TIPEJICTABIICHUH 00 OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.

JlaGopaTopHbie ONBITHI

* Jlucconumanust ciadbIX JIEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCIIOTHI.

* lI3MeHeHne OKpacku MHANKATOPOB B KUCIOTHOM Cpeie.

*Peakiius HeUTpaau3aluy pacTBopa MIENOUH PAa3ITUnYHBIMU KUCIOTaMHU.

* [Tonyuenue ruapoxcuaa meau(Il) u ero B3anmoaelicTBre ¢ pa3nuYHBIMU KUCIOTAMHU.

* B3aumoelicTBie CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).

* B3aumoecTBrE KMCIIOT C METaJlJIaMH.

» KayecTBeHHas peakius Ha KapOoOHAT-HOH.

* [lonmydyeHnue cTyaHs: KDEMHUEBOU KUCIIOTHI.

» KauecTBeHHas peakius Ha XJIOPU/I- WK CYJIb(PaT-UOHBI.

* lI3MeHeHne OKpacku MHANKATOPOB B IIETIOUHOMN Cpeie.

* B3auMoIelcTBrE ET0YEH C YIIEKUCIIBIM Ia30M.

» KayecTBeHHas peakiys Ha KATUOH aMMOHMUSI.

* [Tomyuenne ruapokcuaa menu(ll) u ero paznoxxenue.

* BzaumonelicTBrue kapOOHATOB C KUCIOTaMHU.

* [Tonyuenue ruapoxcuaa xenesa(Ill).

* BzaumonelicTBue xene3a ¢ pactBopoM cyibdata meau(1l).

IIpakTHyeckue padoTnl

1. Pemenune sKkCcrepuMEHTaIbHBIX 33/1a4 TI0 TeMe «DJIEKTPOTUTHICCKAs
nucconuanys». Hemerasibl M UX coeTHHEHHS

CrpoeHue aToMOB HEMETAUIOB M HUX IOJIOKEHUE B NEPUOJUYECKON cucrteme. Psij
ANEKTPOOTPHUIATEIFHOCTA. KpucTaynyeckne pemeéTkn HEMETalIOB — MPOCTHIX BEIIECTB.
dusznueckue cBoictBa HeMeTauioB. OOIIHEe  XMMHUYECKHE  CBOMCTBA  HEMETAJIOB:
OKHUCJIUTCIbHBIC K BOCCTAHOBHUTEIBHBIC.

lanorensl, cTpoeHHE HX aTOMOB M MOJIEKYJl. DU3HUECKHE U XMMUYECKHE CBOMCTBA

TaJIOr€HOB. 3aKOHOMepHOCTI/I H3MCHEHMS CBOMCTB I'aJJOT€HOB B 3aBUCHMOCTH OT HX ITOJIOJKCHHS
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B IepHoAMYecKOW cucteme. HaxoxkIeHHe TaloreHoB B TMPHUPOAE M HUX IOJyYCHHE.
Buonornyeckoe 3HauCHUE U TPUMEHEHUE TAIOTEHOB.

["amoreHoBOJOPOABl W COOTBETCTBYIOIME UM KHUCJIOTHI: IUIABUKOBas, COJIAHA,
OpoMoOBOIOpOIHAs, MOAOBOJOpoaHas. [amoreHunpl. KauecTBeHHble peakluu Ha TaloreHua-
nOoHbIL. [IpuMeHeHne coeIMHEHUH TaJIOT€HOB.

OOmas xapakrepuctuka s1neMeHToB VIA-rpynmel. Cepa B mpupojen €€ moiydeHue.
AnnorponHsle MOAM(UKALMU cepbl M HMX cBoiicTBa. XMMHUYECKME CBOWCTBA cepbl M €€
IPUMEHEHHUE.

CepoBozIOpO/I: CTPOCHUE MOJIEKYJIbI, PU3NIECKAE U XUMUYECKHE CBOICTBA, MOTYyYCHUE U
3Hauenue. CepoBogopoanas kuciota. Cynbpuasl 1 ux 3HadeHue. JIIOMUHODOPEI.

Oxcun cepoi(IV), cepuuctas kucnora, cynbdurel. KayecTBenHas peakuus Ha Ccysib(uT-
HOH.

Oxkcun cepri( V1), cepras kucnora, cyabdarsl. Kpucramioruaparsr.

CepHasi KMCIIOTa KaK CHJIbHBIN 31eKTpoiuT. CBoICcTBa pa30aBieHHON CEPHON KUCIIOTHI
KaKk THUIWYHOM KHUCIIOTBI: B3aUMOJEHCTBME C MeETallJlaMHM, OCHOBHBIMM U aM(pOTEPHBIMU
OKCHJIaMH, OCHOBaHHUSAMHU M aM(OTEPHBIMHM T'MIPOKCUAaMH, coiisiMu. KauecTBeHHast peakius Ha
cynbQaT-HoH.

OOmiass xapakTepuUCTHKa »3JIEMEHTOB VA-rpynmbl. A30T, CTpPOEHHE €ro aroma
U MoJsieKynbl. Pu3ndeckue 1 XUMHUUECKUe CBOMCTBA U TPUMEHEHHE a30Ta. A30T B MPUPOJIE U €T
Ouosornyeckas pob.

AMMHaK, CTpOSHHE MOJIEKYJIBI U (PU3NYECKHE CBOWCTBA. AMMHAYHAs BOJIA, HAIIATHIPHBIN
CIHPT, THApPAT amMMHaka. JIOHOPHO-aKIENTOPHBIA MEXaHU3M OOpa30BaHMs CBSI3U B KaTHOHE
amMMoHus. BoccraHoBuTenpHble cBoiicTBa ammuaka. CoiauM aMMOHMS M HMX IpPUMEHEHHE.
KavecTBeHHast peakiyst Ha KAaTHOH aMMOHHSI.

Oxcuzpl a3ora: HeconeoOpasyrole W KUCIOTHBIC. A30THCTas KUCIOTa W HUTPHUTHI.
A30THas KKCI0Ta, €€ mojiyueHue u cBorictBa. HuTpaTh.

®ocdop, crpoenne aroma u amnorponus. Docunsl.Pochun. Oxcun dochopa(V) u
dochopnas (oprodpocdopnas) kucnora. docdatsl.

Obmiass xapakTepucTtuka 3yeMeHTOoB I[VA-rpynmbl: 0COOEHHOCTH CTPOEHHSI aTOMOB,
MPOCTHIX BEMIECTB M COCIWHEHHI B 3aBUCHMOCTH OT TIOJIOKEHUS DJIEMEHTOB B IEPHOIHMYECKON
cucreMe. Yriepoa. AJIIOTpOIiHbIe MOIUGUKAIMK: anMa3, rpadut. AMOpdHBII yriaepon: caxa,
AKTUBUPOBAHHBIM yroib. ApcopOums. XuMHUYecKHe CBOWCTBa yriepoaa. Kokcoxumuueckoe

MIPOU3BOJICTBO U ero npoaykuus. Kapouasr.



16

Oxcun yrnepozna(ll): ctpoenue Monekynbl, momydeHue u cBoicta. Oxeup yraepona(IVv):
CTPOEHHUE MOJIEKYJIbl, [IOJIy4YEeHHE U CBOMCTBA. YTojbHas Kuciaora. ConM yroJbHOM KHCIOTHI:
KapOOHAaThI U ruApokapOoHaThl. TexHUYecKas U MUIeBas coja.

Oprannyeckast XuMus. YTJI€BOIOPOABI.

Mertan, 3TaH M OpomaH Kak IpelesibHblE (HACBILIEHHbIE) YIJIEBOJOPOJAbl. OJTUIEH U
alleTWICH KakK HeIpeaenbHble (HEHACHIEHHBIE) YIIeBONOpoabl. CTpyKTypHBIE (HOPMYJIbI
BeniecTs. ['openue yraesonoponos. Peakuyu qeruapupoBaHus NpeesIbHbIX yIIIEBOJOPOIOB.

Cruptel. OTWIOBBIH CIIUPT, €ro MOJIy4YEeHUE, IPUMEHEHHE U (PU3MosIorndecKoe JeicTBue.
TpéxaTOMHBIN COUPT MIMLIEPHUH. YKCYCHAsI KUCIIOTA KaK MPEICTaBUTEIh KAPOOHOBBIX KHCIIOT.

Kpemuuii: crpoenne atoma u HaxoxjaeHue B npupoge. Cwimuuasl u cuinad. CpoiicTBa
kpemHus. Oxcun kpemHus(IV). Kpemuueas kucnora u e€ com.

IIponsBoncTBo crTekna M nemeHta. [Ipoaykuus CHIMKAaTHOM NPOMBIIUIEHHOCTH:
ONTHYECKOE BOJIOKHO, Kepamuka, papdop, dhasHac. Onruueckoe BOJOKHO.

Hemerannsl B mpupose. @PpakiMOHHAs MEPEroHKa >KUAKOTO BO3/AyXa Kak croco0
HOJy4YeHUs: KUCIOpoAa, a3zora u aproHa. llomydenue Qocdopa, KpemHHs, Xjopa, iofa.
DIEKTPOIN3 PaCTBOPOB.

[lonydyenne cepHOW KHUCIOTHL: CBIPbE, XMMM3M, TEXHOJIOIMYECKas CXeMa, METOJ
KUIISIILETO CJI0s, MPUHIUIBI TeII000MeHa, TPOTUBOTOKA U HUpKyisiuuu. Oneym. [IpousBoacTso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHUECKAS CXEMA.

JlabopaTopHbIe ONBITHI

* Pacnio3HaBaHue rajJoreHn/1-uOHOB.

» KauecTBeHHbIE peakiiuu Ha Cynb(aT-HOHBI.

» KauecTBeHHas peakiysa Ha KATHOH aMMOHHUS.

* X¥MMHUYECKNE CBOMCTBA a30THOM KMCIIOTHI, KaK JIEKTPOJIUTA.

*KayecTBeHHbIe peakunu Ha Gpocdar-nuoH.

* [TomydyeHne u cBOKCTBA YrOJbHON KHCIIOTHI.

» KauecTBeHnHas peakius Ha KapOOHAT-HOH.

* [IponyckaHue yrieKuciioro ra3a 4epe3 pacTBOp CHIIMKAaTa HaTpHUs.
IIpakTuyeckue padoTnl

2./3yueHne CBOMCTB COJISTHON KUCIIOTHI.

3.M3y4yeHue cBOICTB CEpHOM KHCIIOTHI.

4. Ilony4yeHne aMMuaKa U U3y4e€HUE €r0 CBOMCTB.

5. [lonyuyenune yraekucnoro ra3za. KauectBeHHas peakiusi Ha KapOOHAT-HOHBI.

MeTasiibl 1 UX COCANHCHUA
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[lonoxeHue MeETAIIIOB B IEPUOAMYECKOM CHUCTEME XHUMHUYECKMX 3ieMeHToB [I. 1.
MenpeneeBa, CTpOEHHME AaTOMOB U KPUCTAJUIOB MeTauloB. MeTamueckas CBs3b U
METAJIJIMYECKass KpUCTauIMYecKas pemerka. DU3MyecKue CBOMCTBA METAUIOB: JJIEKTPO- U
TEIUIONPOBOAHOCTb, OTPAXKAIOILAS CIIOCOOHOCTb, INTACTHYHOCTh. YEPHBIE U LIBETHBIEMETAILIIBL.

MerTtannpl Kak BOCCTAaHOBUTENN. DJIEKTPOXUMHUYECKHUI psii HanpshkeHU. BzanmonelictBue
METAJIJIOB C HEMETAJlJIaMH, OKCUJIaMH, KUCJIOTAMHU, COJIIMU. AJIFOMUHOTEPMHUSL.

OOmast xapakrepuctuka 31eMeHTOB |A-rpynnbl. OKCHIBI M TMIPOKCHABI ILIEIOYHBIX
METAJIJIOB, UX IOJIyYE€HUE, CBOMCTBA, IPUMEHEHHUE. BakHelre conu men0YHbIX METalIoB, HX
3HauUEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

O6mass  xapakrepuctuka  31meMeHToB  |lA-rpynmbl.  Oxcuabl ¥ THIPOKCHIIBI
LIEJIOYHO3EMENBHBIX METAJIJIOB, UX IIOJyYEHHUE, CBOMCTBA M NpHUMEHeHue. Bakueimme comu
I1€JI0YHO3EMENIbHBIX METAJIJIOB, MX 3HAYCHHME B IMPHUPOJE U KU3HU uenoBeka. KapOoHaTel u
THIPOKapOOHATHI KaJIbIIHS.

BpemenHnast u moctosiHHast KECTKOCTh BOJbI. CIIOCOOBI YCTpaHEHHS BPEMEHHOH KECTKOCTH.
Crioco0b! ycTpaHEeHHUsI OCTOSHHOM KECTKOCTH.

CoenuHeHHs allOMUHMS B INpUpOJE. XUMHUECKHE CBOMcTBa amtoMHHUA. OcoOeHHOCTH
OKCHJIa ¥ TUAPOKCUIA ATIOMUHUS KaKk aM(OTEepHbIX coeuHeHU. BaxHeire coan anroMuHus
(xmopun, cynsdar).

OcobeHHocTu cTpoeHHsl aToma skenesa. JKeme3o B mpupone. Baxkueiimme pyasl xenesa.
[Tomyuenue uyryHa u cranu. Oxcuasl u ruapokcuasl xenesa(ll) u (II). Conu xeneza(Il) u (IID).
OO6HapyxeHne KaTHOHOB eJle3a B pacTBOpe. 3HaU€HHE COETMHEHUI JKenesa.

Koppo3ust ra3zoBas (XMMHUECKas) U DICKTPOXUMHUYECKass. 3alluTa METaUIOB OT
Koppo3uu.Mertamuibl B npupoge. Ilonstue o meramrypruu. UépHas u LBETHas METaJLUIyprus.
[TupomMeTanmyprusi,  TMAPOMETAUIyprus,  JIEKTpoMeTauryprus. JlomeHHbIi  mporecc.
[TepepaboTka yyryHa B CTaib. DIEKTPOIN3 PACIIIIABOB.

JlaGopaTopHbie ONBITHI

* B3aumopeiicTBue xene3a ¢ pactBopoMm cynbparta meau(ll).

[losryueHre U3BECTKOBOM BOJBI U OIIBITHI C HEH.

* [Tony4uenue ruapokcumos xkenesa(ll) u (11).

*KavecTBeHHbIE peakliiy Ha KaTHOHBI JKeJe3a.

IIpakT4yeckune padoThl

6. JKE€cTkoCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

7. PemieHne sKCIEepUMEHTANIBHBIX 337134 110 TeMe «MeTabl».

XuMHUSA U OKPYKAKOIIAs cpeaa
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Crpoenne 3emiau: sIpo, MaHTHs, 3eMHas Kopa, JuTocdepa, ruapochepa, aTrmocdepa.
Xumnueckuit cocrtaB 3emud. ['opubie mopoasl. Munepassl. Pyasl. Ocagounbie rOpHbBIE TOPOIBI.
[Tone3Hble UCKOMaeMbIe.

HcTOYHUKH XMMHUYECKOTO 3arpsi3HEHUS OKpyKarolei cpenpl. ['modaabHble SKOIOrHUecKre
npoOJeMbl  YeJIoBEYEeCTBA: HApYIICHHE OHOT€OXMMHUYECKUX KPYrOBOPOTOB XHMHYECKHX
3JIEMEHTOB, NOTEIJIEHUE KIIMMaTa, KUCIOTHbIE AOKAU U ap. O30HOBBIE AbIpbl. MexayHapoaHOe
COTPYIHUYECTBO B OOJACTH OXpPaHbl OKPYXKAIOIMIEW cpeAbl OT XUMHYECKOIro 3arpsi3HEeHUs.
«3enéHas XuMUs».

JlabopaTopHblie ONBITHI

*/I3y4yenue rpanura.

*/I3yueHne MapKUPOBOK Pa3TUYHBIX BUJIOB MPOMBIIUICHHBIX U IPOAOBOIbCTBEHHBIX
TOBapOB.

O000menue 3HAaHUI 10 XUMHH Kypca OCHOBHOM HIKOJIBI.
IMoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHYy

CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XUMHUYECKOT0 JIEMEHTa B MIEPUOIUYECKOM
cucteme. CTpoeHHUE BEIIECTBA: XUMHUYECKasl CBA3b U KpUCTAIIIMYECKasl peméTka. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX 3JIEMEHTaMH MPOCTHIX BEHIECTB (METAJIJIOB, HEMETAIJIOB, 0JIArOPOIHBIX
ra3oB) OT IOJIOXKEHUsI 3JIEMEHTOB B IEPUOAMYECKON cucTeMe. THIOJIOTHS HEOpPraHM4eCKHX
BEIIIECTB, pa3jielieHne UX Ha Kiacchl ¥ rpynmnsl. [IpeacraBureny.

[Tpu3Haku U yCIOBUS MPOTEKAHUS XUMHUECKUX peakiuid. TUIIONOrus XUMHUECKUX peakiui
o Pa3IUYHBIM MIPU3HAKAM. Peaxiun HWOHHOTO oOMeHa. OKHCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

XUMHUECKHE CBOHCTBA MPOCTHIX BEHIECTB. XapaKTepHble XUMHUYECKHE CBOICTBa
COoJIe00pa3yoIuX OKCHJIOB, THJIPOKCHUAOB (OCHOBAaHHUM, KHUCIOPOACOAEPKAIIUX KHCIOT H

aM(pOTepHBIX TUIPOKCHJIOB), COJIEH.
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HpnMepnoe TEMATHYICCKOC IIJIAHUPOBAHUE

8 KIIACC

(2 g B HEnemo, Bcero 70 4, u3 HUX 6 4 — pe3epPBHOE BPEMS)

Homep OcHOBHOe coep:KaHue XapakTepucTHKA OCHOBHBIX BU/I0B /I€ATEJIbHOCTH
YpPOKa Tema ypoka
yYpOKa y4yalmmxcs (Ha ypoBHe y4eOHbIX AeiCTBHI)
n/n
HavaabHble NOHATHS M 3aKOHBI XuMuu (20 4)
1 [Ipeamer xumumu. Tena u BemectBa. CBoiicTBa BemiecTB. JTaloOHHBIE | OObACHAMb, YTO MPEAMETOM H3YUEHUS XUMUU SIBISIOTCS
Ponb xumun du3MYecKue  CBOKMCTBA  BEHIECTB.  MaTepualibl | BEIIECTBa, UX CBOMCTBA U MPEBPAIICHHMS.
B JKM3HH YEJIOBEKA Y MaTepHaIOBeIcHUE. XUMHYECKHE sBieHUA. Ponb | Paznuuame Tella U BENIECTBA, BEMIECTBA U MAaTEPUATIbI.
XHAMHA B JKU3HM  COBPEMEHHOTo  oOmiecTBa. | Ycmarnasiusams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
OtHomieHue 0OIIECTBA K XUMHH: XeMO(HUIUS U | CBOWCTBAMH BEIIECTB U UX MPUMEHEHHEM.
xemodoous. Xapakmepuzoeamv TONOKUTEIBHYI0O M OTPULIATEIBHYIO
Hemoncrpaumnu. Koyuiekuus MaTepruaioB U pPOJIb XUMUHU B )KU3HU COBPEMEHHOTO OOIIECTBA.
W3AEUI U3 HUX. Apeymenmuposams  CBOIO TO3WIIMIO IO  OTHOIIEHUIO
JlabopaTopubie ombIThl. 1. O3HakoMIeHHE | K XeMOGWIHH U XeMohoouu
C KOJIJIEKIIMEH JTab0opaTOPHOM MOCYIbI
2 Meroasl  u3ydenus | Meroabl U3y4YeHUs XUMUHU. Hab6monenue. | Xapakmepuzosams OCHOBHBIE METOJIbI WU3y4YECHUS
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XUMHH OKCHEPUMEHT MonenupoBaHue. Mopnenu | ecTeCTBEHHO-HAYYHbIX JTUCIUIUINH.
MaTepuaibHble  (BELUIECTBEHHBbIE) U 3HAKOBBIE | /Ipu6ooums NpUMEpPhIMATEPUAIbHBIX U 3HAKOBBIX, WIH
(cuMBOJIBHBIC). CHUMBOJIbHBIX, MOJI€JIEH, UCTIONIb3yeMbIX Ha YPOKax (pU3MKH,
JemoncTpanuu.Mojenu, UCHojab3yeMble Ha ypokax | OMOJIOruu U reorpagum.
¢usuku, Ouosorun u reorpapuu. OObEMHBIE U | Cobupamb 0ObEMHBIE U HIAPOCTEPHKHEBBIE MOJIETH
IIAPOCTEP)KHEBBIE MOJIETIN HEKOTOPBIX XHMUYECKUX | HEKOTOPBIX XMMUYECKHX BEIIECTB
BeecTB. MoJieny KpUCTANINYECKUX PEeIETOK

ArperaTHble I'a3pl. XKuakoctu. Tépnble BemiectBa. Bzaumuble | Paziuuame TpU arperaTHbIX COCTOSIHUS BEILECTBA.

COCTOsHHA BEIICCTB

Nepexoanl BCIICCTBA nus3 OJJHOTI'O arperatHoro

COCTOSIHMSI B JIpyroe: BO3TOHKa (cyOnumanusi) u

necyOonumanus, — KOHAEHcCalMs W UCHapeHwue,
KpHUCTaJNTU3aLMs U TUIaBJICHUE.
JleMoHCTpanum. Cobupanue npubopa It

MOJYyYECHHUSI Ta3a U MPOBEPKA €ro T'ePMETUYHOCTH.
Bosronka cyxoro mpaa, uoga wuiau HadTadMHA.
ArperatHble COCTOSIHUSI BOJIBI.

ONBITHI. 2.

JlaboparopHble [IpoBepxka

FepPMETUYHOCTH Mprbopa /s MOJTyUYESHHs ra30B

Yemanagénueams — B3aMMOCBS3b  MEXIY — arperaTHBIMU
COCTOSIHUSIMH Ha OCHOBE B3aMMHBIX IIEPEX0JIOB BEUIECTBA.
HnnocmpuposamvB3aliMHbIE nepexoabl BEIIECTB
pUMepaMHu.

Habniooams XxuMuyeckuil S5KCIIEPUMEHT U Oelamb BBIBOIbI

Ha OCHOBE HaOIOAeHU I
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Ilpakmuueckasn

paboma 1

HpaBI/IJIa TEXHHMKH 0€30IaCHOCTU U HCKOTOPLIC BUJIbL

paboT B XMMUYECKOH JJabopaTopru (KaOMHETE XUMHH)

Pabomams C 1a00paTOPHBIM 00opy0BaHHEM

" HarpCBaTCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBUH
C MpaBUJIaMH TEXHUKH O€30MacCHOCTH.

Beinoanams mpocTeime MaHUIYISIUHA C J1a00pPaTOPHBIM
1a00paTOPHBIM

000pyI0BaHUEM: c ITaTUBOM,

CO CIIUPTOBKOM

Jlomawinuti

IKCnepumenni

HabGnronenue 3a ropsiei cBe4oi

Buvinonnams 6e3onacHbie B JOMAIIHUX YCIOBHSIX
9KCIIEPUMEHTHI, POBOIUTH HAOIIOACHHUS 32 TOPSIIei
CBEUOM.
Ogopmnsms  oT4€T O  TpoAeNaHHOW  pabore ¢
UCTIONB30BAaHUEM PYCCKOTO (POJHOTO) sI3bIKA U S3bIKA

XUMHNHU

duznueckue
SIBJICHUS — KaK
OCHOBA pa3/IeJICHUs

cMeceliB XUMUU

duznueckue aBieHus. YUCThIE BelleCTBA M CMECH.

I'omorenHsIe u IreTCPOTCHHLIC CMCCH. CMmecu

razoobpasuble, kuakue u  TBEpABIE. CrocoObI
pa3feneHus CMeCcei: MeperoHka, Wi JAUCTUIUISLUSL,
OTCTanBaHUE, (bHJ'IBTpOBaHI/Ie, Kpuctajuii3daiuusa WA
BhIMapuBaHue. Xpomarorpadus. IIpumeHenue sTHX
Croco0OB paszzeneHuss cMecel B JabopaTopHOU
NPaKTUKe, Ha TPOU3BOJICTBE U B OBITY.

JdemoHcTpaumu. Paznenenue

JIBYX

Paznuuame (1)I/I3I/I‘IGCKI/IC U XUMHYCCKHUE SABJIICHUS, YUCTBIC
BEILECTBA U CMECH.

Knaccugpuyuposamo cmecu.

Ilpusooums TpUMEpHl CMeECEil, HMMEIOMUX PA3ITUIHOE
arperatHoe COCTOSIHUE.

Yemanasnueamo IMPUYIUHHO-CIICACTBCHHBIC CBA3HW MCIKAY

(buznuecKuMu CBOWMCTBaMH KOMIIOHEHTOB cMecHu
Y CI0CcO0aMHU UX pa3IeleHHUS.
Paznuuamo CIOCO0BI pazaeneHus cMmecen,
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HECMEIIMBAIOIINXCA ~ KHUIKOCTEH € TIOMOLIBIO | ONUCHIBAMbY 0XAPAKMEPUIOBbIEAMBUX IPaKTHYECKOE

JeUTEeNbHON BOPOHKH. JlucTHimsaTop M ero paboTa. | 3HaAYCHHE

VYcraHoBka ans  ¢QuibTpoBaHMs M e€  pabora.

VYcraHoBka s BblIapuBaHus U e€  pabora.

Koneknust OBITOBBIX TPUOOPOB ISt (pUIBTPOBAHUS

BOo3Ayxa.  PasnenmeHme — Kpacsimero — BeIIeCTBa

diomactepa ¢ IOMOLIBIO  MeToAa  OyMa)KHOH

xpomarorpadumu.

JlaboparopHble ONBITHI. 3.0O3HaKoOMJIEHUE

C MUHEpaJIaMH, o0pa3yromumMu IPAHMUT.

4. ITpuroToBieHne TeTEpOreHHON CMecH IOpPOILIKOB

CepHl C JKEJIEe30M M UX pa3zielieHue
Ipaxmuueckas AHanmn3 nNouBbl Pabomamp C 1a00paToOpHBIM 00opynoBaHEM
paboma 3(ananoe U HarpeBaTeIbHBIMM ~ IpuOopaMH B COOTBETCTBHUH
pabomul «Ouucmka C MpaBUJIaMH TEXHUKH O€30MaCHOCTH.
NOBAPEHHOU CONUY) Buinoansame npocTeimmne IIPUEMBI oOparieHus

¢ JJabOpaTOpHBIM 00OPYJAOBAHHEM: BOPOHKOW, (HUIBTPOM
U CIIHPTOBKOM.

Habniooams 3a cBOWCTBaMHU BEIIECTB U MPEBPAIICHUSIMH,
MIPOUCXOJISIIIMMH C BEIIECTBAMHU.

Onucvieamb ~ XUMUYECKUN

OKCIIECPUMCHT C IIOMOIIBIO
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PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

/Jlenamv  BBIBOABI 1O  pe3yjbTaTaM  IPOBENEHHOTO
JKCIIEPUMEHTA
7 ATOMHO- XVWMUYECKUE IJIEMEHThI. ATOMBI ¥ MOJEKYNBI. | O0bsACHAMb, 9TO TAKOE XUMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJISIPHOE [IpocTeie M cOXHBIE BelleCTBA. AJIOTPONHUS HA | MOJEKYJIA, aJIOTPOIUs, HOH.
YUEHHE. npumepe kuciaopoaa. OCHOBHBIE TOJIOKEHUSI aTOMHO- | Pa3nuuams IPOCTHIE U CIOKHBIE BEIIECTBA, BEIIECTBA
XuMudeckue MOJIEKYJISIPHOTO YUCHHUS. Nonsr. BemiectBa | MONEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI.
3JIEMEHTHI MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOT'O CTPOCHHSL. Yemanaenueams NTpUUMHHO-CIEACTBEHHBIE CBSI3H MEXKY
JleMoOHCTpaLUH. Mopenn AJUIOTPOIIHBIX | COCTABOM MOJIEKYJ Y CBOMCTBAMU aJUIOTPOITHBIX
Moaupukanuii yraepoaa u cepsl. [lonydenue ozona MO UK KACIOPOIa.
Dopmynuposams OCHOBHBIE MTOJIOKEHUS aTOMHO-
MOJIEKYJIIPHOTO YUEHUS
8—9 | 3Hakum XUMHUYECKUX | 3HAKH (cumMBOITBI) XAMHUYECKHX 3JIEMEHTOB. | Haszvlieams v 3anucvléams 3HAKM XUMUYECKUX 3JIEMEHTOB.

3JIEMEHTOB.
[Iepuonnueckas
Tabiuna
XUMHUYECKUX
3JIEMEHTOB

a. N

Menneneesa.

Nudopmanus, KOTOPYIO HECYT 3HaKH XMMHUYECKHX

9JICMCHTOB. OTHUMOJIIOTHS Ha3BaHUM HEKOTOPBIX

XUMUYECKUX dyieMeHToB. Ilepumomnueckas Ttabnuia
xumudeckux  anemednToB  JI. WM. MeHnnaeneena:
KOPOTKONEPUOJHBIM U JUIMHHONIEPUOAHBIA BapUAHTHI.
mobouHas

Ilepuoner wu I'maBHags wm

TPYIIIIBL
noarpynnsl, wim A- u b-rpynnsl. OTHOcHUTeNbHas

aTOMHas Macca.

Xapaxmepuzosams nHGOPMAIINIO, KOTOPYIO HECYT 3HAKU
XHUMHYECKHUX 3JIEMEHTOB.

Onucvleams CTPYKTYPY NMEPUOTNUECCKOMN TaOTUITBI
xumudeckux anmemenToB .M. Menaeneena.

Obvsicusams STUMOJIOTHYECKHE Hayaja Ha3BaHMI
XUMHUYECKUX AJIEMEHTOB U UX OTIEIbHBIX FPYIIII.
Paznuuams  KOpOTKONEPUOAHBIA U JJIMHHONEPUOIHBIN

BAapUaHTHI eproanyeckoi cucremsl . 1. Menneneesa
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Jlemonctpanun. Iloprperst M. 5. Bepuemnyca u 1.
n. Meneneesa. KopoTkonepuoaubri u

,I[J'II/IHHOHepI/IO,Z[HHﬁ BAapHUAHTLBI HCpHOI[H‘ICCKOﬁ

cuctemsl J. 1. Menpaeneepa

10—11 | Xumuueckue Xumnuaeckue ¢opmynbl. Manekcsl u kodhdunuentsl. | Omobpadcams COCTaB BEIIECTB C IMOMOUIBI0 XUMHYECKUX
(bopMmyIbI OtHocuTenbHAass MoOJEKyJspHass Macca. MaccoBas | hopmyi.
70 XUMHYECKOTO  3JIeMEHTa B  COCOUHEHHH. | Pasiuuame WHICKCH U KOA(QQHUINCHTHI.
Nudopmanus, KOTOPYIO HECYT XUMU4ecKue GopMynsl | Haxooums  OTHOCHTENBHYIO — MOJEKYISIDHYIO — Maccy
BEIIECTBA U MAacCOBYIO JOJI0 XHMHYECKOTO 3JICMEHTa B
COEIMHEHUH.
Tpancnuposams UH(pOpMALHIO, KOTOPYIO HECyT
XUMUYeCKHe (OpMYIIbI
12—13 | BaneHtHOCTB BanentHocth. CTpykTypHas gopmyna. Xumuueckue | O6vsacuams, YTO TaKOE BAJIGHTHOCTb.

JEMEHTBI  C  IIOCTOSIHHOM M TNEpPEMEHHOHU
BaJICHTHOCTHIO0. BBIBOA (opMyInbl coenuHeHus o
BaJICHTHOCTHU. Omnpenenenue BaJICHTHOCTHU
XUMHYECKOTO DJJeMeHTa 1o QopMmyie BellecTBa.
CocraBieHne Ha3BaHUM COCAUHCHHUM, COCTOSIIUX H3
JIBYX XHUMHUYECKHUX DJEMEHTOB. 3aKOH ITOCTOSHCTBA

coCTaBa BCUICCTB.

Ilonumames OTpaXXeHHE TOpPAJKA COCIUHEHHS AaTOMOB
B MOJIEKYJIaX BEUIECTB IMOCPEICTBOM CTPYKTYPHBIX (POPMYII.

Ymemso COCIMHEHUN

bopmyb

110 BA&JICHTHOCTH H Ol’lp@@éﬂ}ln’lb BaJICHTHOCTHb DJ3JICMCHTA

cocmasiiAinis

1o ¢GopMyJie eT0 COCTUHECHHS
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JemoncTpanun. KoncrtpyupoBanue

IAPOCTEPAKHEBBIX MOJEIIEH MOJIEKYII

14 XUMHUECKHE Xumuueckue peakuuu. PeareHTel W NpoAyKTHl | Xapakmepu3o06ams XUMAYECKYIO PEAKLIMIO U €€
peakuuu peakuuu. [Ipu3Haku XMMHUYECKUX peakUui. YCIOBHs | yHaCTHUKOB (peareHThl U IPOAYKThI pEaKLUN).
UX INpOoTeKaHus M mpekpameHus. Peakuuu ropenus. | Onucviéams NPU3HAKU U YCIOBUS TEUEHUS XUMHUYECKUX
TemnoBoit 3¢ dexT peakuu. DK30TEPMHUUYECKHUE U | PEAKIIMIA.
SHIOTEPMHUUYECKHUE PEAKIUU. Paznuuams  3K30TepMUUYECKHE M 3HAOTEPMHUYECKHUE
JMemoncTpanun. Anmapar Kunma. Pasznoxenue | peakiumu.
Oouxpomara amMMoHus. ['openue ceppl U MaruueBod | Coomnocums peakuuu TOpPEeHUs U IK30TEPMUYECKUE
JICHTBI. peaxkuuu.
JlabopaTopHbIe ONBITHI. 5.BzaumoneiictBue | Habniodams W onucbiéams XUMHUYECKUH SKCIEPUMEHT C
pacTBOpOB XJOpHJA HATPUsl M HOAUAA KalHsl C | MOMOIIBIO PYCCKOTO (POIHOTO) S3bIKa U A3bIKA XUMHUH
pactBopoMm HuTpatra cepebpa. 6. Ilomyuenue
ruapokcuaa meau(1l) u ero B3aumoielicTBuE ¢ cepHOM
KUCJIOTOW. 7. B3aumopencTBue pacTtBopa COIBI C
KUCJIOTOU
15—16 | Xumuueckue 3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHYECKHE | Popmynuposams 3aKOH COXPAHEHHS MaCChl BEIIECTB.
ypaBHEHUs ypaBHeHud. CocTaBiieHME XUMHUYECKMX YypaBHeHUH. | Cocmasnsimb Ha €70 OCHOBE XMMUYECKHE YPABHEHHUS.

Nudopmanus, KOTOPYIO HECET  XUMHUYECKOE

ypaBHEHHE.

HemoncTpauuu. [Toprperst M. B. JlomoHocoBa u A.

Tpancruposams MHPOPMAITUIO, KOTOPYIO HECYT
XUMUYECKHUE YPABHEHUS.

DKCMEPUMEHTATBEHO 100MEEPHCOAMb CTIPABETTNBOCTh
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JI.  JlaByazee. lopenme  docdopa.  OmbIThI,
WUIIOCTPUPYIOIIME  3aKOH  COXPAHEHUS  MaccChl
BEIIIECTB.

JlaGopaTtopuble omnbiTbl. 8.IIpoBepka  3akoHa
COXpaHEHMsI ~ MacChl  BELIECTB Ha  IpUMEpE
B3auMozecTBUs 1€noun U kuciaotel. 9. IlpoBepka
3aKOHAa COXpaHEHMsI MacChl BEIIECTB Ha MpUMEpe

B3auMoieiicTBus ménoun u comu xenesa(lll)

3daKOHAa COXPAaHCHUA MACChI BCIICCTB

17—18

THUIBI XUMHYECKUX

peakuuii

Knaccugukanuss XMMUYECKHX PEaKLIUi M0 COCTaBy U
YHUCIly PEareHTOB U MNPOAYKTOB. THUIBI XMMHUYECKUX
peakuuii. Peakuum — coequHEHMs,  pa3IOKEHUS,
3amMerieHus 1 ooMeHa. Karanuzaropsi.
Jemoncrpanuu. Topenue ¢ocdopa, pacTBopeHHE
OpOAyKTa TOPEeHHs B BOAE M  HCCIEJOBaHHE
IIOJIyUEHHOI'0 PacTBOpaA JIaKMycoM. B3aumopeiicTBue
COJITHOM KHCIOTHI ¢ HUHKOM. ITomyuenue runpokcuna
meu(ll) u ero pasnoxxeHue nMpu HarpeBaHUH.
JlaGoparopubie onbiThl. 10. Paznoxenne nepokcuaa
BOJIoposia ¢ Tomomblo okcuma  Mapranma(lV).

11. 3amemnieHue xene30M MeId B METHOM KyIopoce

Knaccugpuyuposams XUMUYECKHE pEAKIUU IO IPU3HAKY
qucia U COCTaBa PeareHTOB U IPOJYKTOB.
Xapakmepuzoéamy poib KaTajau3aropa B INPOTEKaHUU
XUMHUYECKON PEaKIIHH.

Habnwoams M onuceieamvs XAMUYECKUN HKCIEPUMEHT

C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SA3BIKA XUMHHU
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19 IToBTOpEeHUE TectupoBanue, peieHue 3a/1a4 1 BIIIOJIHEHUE
1 0000IIIEHNE TEMBI. | YIIPaXXHEHHH 110 TeMe
IToaroroBka x
KOHTPOJIbHOU
pabote
20 Koumponvnasa paboma Ino teme «HauanbHble TOHATUS U 3aKOHBI XUMHI)
Ba:kneiinue npeacraBuTe 1 Heopranudeckux BeulecTs. KosinvyecrBennbie oTHOLIeHUsI B xumMun (18 1)
21 Bosnyx u ero coctaB | CocraB Bo3ayxa. [Tonstue 06 06bemMHOI g0i1e () Xapaxkmepuzoeams 00BEMHYIO 10JII0 KOMIIOHEHTA TaKOU
KOMIIOHEHTA MPUPOJHOM Tra30BOM CMECH — BO3/yXa. IPUPOJHOM ra30BOM CMECH, KaK BO3JyX, U
Pacuer 00bE€Ma KOMITOHEHTA ra30BOM CMECH T10 €0 paccuumvléamsO0BEMHYIO OO 110 00BEMY 3TOM CMECH.
00BEMHOI JT07Ie M HA0OOPOT. Onucvlieams 00BEMHBIN COCTaB aTMOC(EPHOTO BO3AYyXa
JemoncTpanuu. OnpeaeneHue coaepKaHus U NOHUMAmMb 3HAYEHUE ITOCTOSHCTBA 3TOr0 COCTaBa JUIs
KHCJIOPOJIa B BO3/1yX€ 310pOBbS
22 Kucnopon Kucnopon. O3on. [lonydenne kuciaopoaa. Xapaxkmepuzoeams 030H, KaK aJNIOTPOITHYIO MOIU(DUKAINIO

ColOupanue u pacro3HaBaHUE KUCIOPOa.
XUMUYECKUE CBOWCTBA KUCIOPOA: B3aUMOJIEVCTBUE C
MeTaJIaMH, HEMETaJIJaMU U CJIOKHBIMH BEILIECTBAMMU.
[Tpumenenue kucmopoaa. Kpyropopor kucimopoaa B
MpUpPOJE.

JAemoncTpanun. [Tonyyenue kuciaopona

KHCIIOPO/IA.

Onucvieamsy ~ QU3NYECKUE W  XUMHUYECKHE CBOMCTBA,
MOJyYEHUE U NMPUMEHEHHE KHUCIOPOJa C MCIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

Yemanaenueams TPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXKIY

(I)I/I3I/ITICCKI/IMI/I CBOMCTBaMH Kucjaopoga u crocobamMu €ro
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pa3oXKEHUEM IepMaHTaHaTa Kajaus | MePOKCHIa
Boziopoaa. CoOupaHue KHCIOPOa METOI0M
BBITECHEHHUS BO3/yXa M BOjbl. Pacrio3HaBaHue
Kucinopona. 'opeHune maruusi, xenesa, yrisi, Cepbl 1

docdopa B kuCIOpOL.

coOupanus.

IIposooumvy Hab0OaMb XUMUYECKHH SKCIEPUMEHT IO
HOJIyYCHHIO, COOMPAHUIO M PACIIO3HABAHUIO KHCIOPOJA
C COONIOJICHUEM  TPaBWI  TCXHUKH  OE30MaCHOCTH.

OnucvléambXUMUYECKAN OKCIICPUMCHT

23

Ipaxmuueckas

paboma 4

HOJ'Iy‘IeHI/Ie, CO6I/IpaHI/Ie " pacClio3HaBaHUC KUCJIOPOOda

Pabomams ¢ naGopaTopHblM  000pYyAOBaHHEM U
HarpeBaTeIbHBIMU ~ MpHOOpaMH B COOTBETCTBUU  C
NpaBUIaAMU TEXHUKH 0€301TacCHOCTH.

Buinoanams  mpocteiimime  npuéMmbl  oOpaleHuss ¢
nabopaTopHbIM 000pyJIOBaHHEM: coOupaTh NpuOOp JUIs
NOJY4YEeHUs1 Ta30B, MPOBEPATh €ro TIePMETUYHOCTb MU
WCTIOJIB30BATH JIJIS TOTYYEHHS KHCIOPOIa.

Cobupams KUCIOPOA METOJOM BBITECHEHMSI BO3AyXa U
PpAcnosHasams KUCI0POO.

Habniwooams 3a CcBOWCTBAaMHM BEIIECTB M SIBICHUSIMH,
MPOUCXOISATIIMMH C BEIECTBAMH.

Onucvléams XAMHYECKHMH 3KCIHEPUMEHT C  IOMOIIBIO
pYccKoro (poHOTO) sI3bIKa U S3bIKa XUMHHU.

Cocmaenams  OTYET 1O pe3ynbTaTaM MPOBEAEHHOTO

JKCIIEPUMEHTA
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24 Oxkcuabl Oxkcunel. Hazpanus okcunoB. CoctaBienue Gopmyi Buvidenamu cyniecTBeHHbIE TPU3HAKH OKCHJIOB.
OKCHJIOB 110 UX Ha3zBaHusM. [IpencraBurenu OKCUIOB: | [aéamb HA3BaHUS OKCUIOB IO X (HOPMYIIaM.
BOJIa, YIJIEKUCIBIN ra3, HerameéHasi U3BecCTh. Cocmasnssms GOPMYIIbI OKCUIOB 10 UX HA3BAHUSIM.
JemouncTpanuu. Komuiekuust oKCuaoB. Xapaxmepuzoeams TaKNX NPEICTaBUTENCH OKCUIOB, Kak
JlabopaTopHble onbIT. 12. [loMmyTHEHHE U3BECTKOBOI | BOJA, YIVIEKHUCIIbIN ra3 U HeraméHas u3BecTb
BOJIBI ITPH MIPOIYCKAHUH YTIIEKHCIIOTO Ta3a
25 Bognopon Bonopon B npupoe. dusznueckue U XUMUYECKUE Xapaxmepuzoeams COCTaB MOJEKYIbI, (U3NYECKUE W
CBOIICTBa BOJIOPO/Ia, €0 MOJyYSHHE U TPUMEHEHHUE. XUMHYECKHE CBONCTBA, TMOJY4YeHHME U MPUMEHEHUE
Nemoncrpanuu. [lonydenue, cobupanue u BOJIOpOAA.
pacrno3HaBaHue BoJopo/ia. ['opeHue Bogopoaa. Yemanaenueams TPUUMHHO-CIICACTBEHHBIE CBSI3U MEXKIY
BzaumogeiictBue Bogopoaa ¢ okcugaom meau(ll). (¢bu3nuecKkUMU CBOWCTBaMH M CHOCO0aMU  COOHMpaHus
JlabopaTopusle onbIT. 13. [TonydyeHue Bogopoaa mpu | BOAOPOAA, MEXKAY XUMUYECKUMHU CBOWCTBAMHU BOAOPOJA U
B3aWMO/JICVCTBUH IIUHKA C COJITHON KUCIOTON €ro MPUMEHECHUEM.
Ilposooums W HabIOOAMbLXUMUYECKUIN SKCIIEPUMEHT 110
HOJYYEeHUI0, COOMpAaHMIO M PaclO3HaBaHMIO BOJOpOJA C
coOJII0ICHHEM paBUII TEXHUKU 0€30MacHOCTH.
OnucvleambXUMUYECKHNA IKCTIEPUMEHT
26 Ilpakmuyeckas [Tonydyenue, cobupaHue u pacrio3HaBaHue Bojopoga | Pabomams ¢ 1abOpaToOpHbIM  00OpylOBaHHEM U
paboma 5 HarpeBaTebHBIMU  MPUOOpPAaMH B COOTBETCTBUHU  C

IpaBHJIaMH TCXHUKU 0C30ITaCHOCTH.

Buvinonnams  mpocrtedimme  npuéMbl  oOpaleHusT ¢
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1a00paTOpHEIM  00OpYyIOBAaHUEM: COOMpATh TPHOOpP IS
MOJYYCHHUST Ta30B, IMPOBEPAThH €ro TEePMETUUYHOCTD WU
UCIIOJIB30BAaTh JIJISl TOJTYYEHHS BOAOPO/A.

Cobupams BOJIOPOJ METOJAOM BBITECHEHUS BO3JyXa U
PAcno3Hasams 8000poo.

Habniooams 3a CBOMCTBAMH BCIISCTB U SBJICHHSIMH,
HPOMCXOJISIIIIUMU C BEIIECTBAMH.

Onucvlieams ~XUMHUYECKHIA SKCIIEPUMEHT C TOMOIIBIO
pycckoro (pOAHOTO0) A3bIKA M SI3bIKA XUMHUH.

Cocmaensims  OTY4ET 1O pe3ysibTaTaM IPOBEAEHHOTO

OKCIICPUMCHTA

27

Kucnotsl

Kucnotsl, ux coctaB ¥ UX KiIacCUPUKaIUS.
Nunukatopsl. Tabnuia pactBopumoctu. CepHast u
COJISIHAsl KUCJIOTHI, UX CBOMCTBA U IPUMEHEHHE.
Jemoncrpanuu. Kosuiekuysi MUHEpalIbHBIX
kucnot.IlpaBuiio paz0aBieHus cepoil KUCIOTHI.
JlaGoparopHbie onbIT. 14. Pacio3HaBaHue KUCIOT C

MMOMOIIIbIO UTHAUKATOPOB

Amnanusuposams cOCTaB KUCIOT.

Pacnosnasams KUCIOTHI ¢ TOMOIIBIO HHIUKATOPOB.
Xapaxkmepuzoeams  TPEACTABUTEIIEH  KUCIOT: CEPHYIO
U COJIAHYIO.

Onpedensams  PACTBOPUMOCTb COCIUHEHHUH C IMOMOIIBIO
TaOJIMIBI PACTBOPUMOCTH.

Yemanaenueams TPUYUHHO-CIIEICTBEHHBIE CBSI3M MEXKIY
CBOWCTBAMM CEpHOW M COJIIHOM KHCIOT M 00JacTAMH HUX

IMPHUMCHCHUS.
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Ocosnasams ~ HEOOXOAUMOCTh  COONIOJEHHS  MpaBUII
TEXHUKU 0€30MaCHOCTH NPU pabOTe ¢ KUCIOTaMU
28 Comu Counn, uX cocTaB U Ha3BaHMA. PacTBOpUMOCTE cojield B | Xapakmepuzoéams COMM  KaK HPOAYKTHl  3aMELICHHS
Bozie. [IpencraBurenu comneil: XJI0pu HATpus, BOJIOPO/Ia B KUCIIOTE HA METAJLIL.
KapOoHaT Kanblus, GpocdaT KanbIus. 3anucvieams GopMyIbl coNielt IO BaJICHTHOCTH.
Nemoncrpanuu. Komreknus — coneit.  Tabmuna | Hazsieams conu o Gpopmysam.
PacTBOPUMOCTH OCHOBAHUH, KHCJIOT M COJIEH B BO/IE Hcnonvzoeams TaOIHILY pPacTBOPUMOCTH ISt
XapaKTEPUCTUKU CBOWCTB COJIEH.
1Iposooums pacuéTsl 1o Gopmynam cojeit
29—30 | KonuuectBo Yucno Asoraapo. KomnuyectBo BemectBa. Momb. | O0bAcHAMbIIOHATHS «KOJIHMYECTBO BEIIECTBA», «MOJbY,
BEIIIECTBA Monsiprass macca. KpaTHble eIWHHIIBI HW3MEPEHHUS | «UUCIO ABOTAIPO», «KMOJISIPHAS Maccay.

KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb W KHIJIOMOJIb,
MUJUTUMOIIIPHAsS ¥ KMJIOMOJISIPHASE MAacChl BEIIECTBA.
Pacuétel ¢ Hcmonb30BaHMEM TMOHATUH «KOJIUYECTBO
BEIIIECTBA», «MOJISIPHASI MAaccay, «IUCiio ABOTAaApPO».
JMemoHcTpanuu. Hekotopble MeTauibl, HEMETAUTBI |
COCIMHEHUS] C KOJUYECTBOM BEIIECTBa, pPaBHBIM 1

MOJIb

Pewamo 3agaun ¢ UCIOJIB30BAHUEM HOHITUM «KOJIHYECCTBO

BCIICCTBaA», «KMOJISIpHAaA Maccay, «4UCJIO ABOF&I[pO
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31 Monsipublit 00bEM 3akon ABoraapo. MomsipHbIii 00beM Ta3000pa3HbIX | OObACHAMGIIOHITHS «MOJISIPHBIHN 00bEM razoBy,
ra3oB BemecTB. OTHOcHUTENbHAST IUIOTHOCTh Ta3a [0 | KHOPMAaJIbHBIE YCIOBUS.
Ipyromy rasy. Pewamv 3amaun ¢ UCNONB30BaHUEM MOHATUN «KOJTUYECTBO
KpaTHble equHuUIbI U3MEPEHUS — MUJUIMMOJISIPHBIN U | BEIIECTBa», «MOJISIPHAS Macca», «MOJISIPHBIN 00BEM ra3oB,
KHJIOMOJISIPHBIN 00beMBI Ta3000pa3HbIX BEIICCTB. «4uciIo ABOTazipoy
Pacué€rpl ¢ UCHONB30BAaHUEM MOHITUH «KOJIMYECTBO
BEIIECTBA», «MOJISIpHAs Macca», «MOISPHBIA 00BEM
ra3oB», «4UCIO0 ABOTaIpo».
JemMoHcTpanuu. Mojaens MoJsipHOTo 00bEMa ra3oB
32—33 | PacuétsI 110 Pacuérel ¢ ucnosb30BaHUEM MOHSITHM «KOJMYECTBO | Xapakmepu3o6ams KOJIMUYECTBEHHYIO CTOPOHY XMMUYECKUX
XUMHYECKUM BEIIECTBA», «MOJISIpHAs Macca», «MOJIAPHBIA OO0BEM | OOBEKTOB U MPOIECCOB.
ypaBHEHUSAM ra3oB», «4UCIO0 ABOTaApO» Pewamy 3amaun ¢ UCTIONB30BaHUEM TOHATUN «KOJTUYECTBO
BEILIECTBA», «MOJISIPHASI Maccay, «MOJIAPHBIN 00BbEM ra3oBy,
«4ucIo ABOTazIpo»
34 Boga. OcHoBanus I'unpocthepa. KpyroBopor Boasl B mpupope. | O0vbsacHAmMbIOHITUS «OCHOBAHHUSI, «Enoum,
Ouznyeckue W XUMHYECKHE CBOWCTBA  BOJBL | «KAUECTBEHHAS PEAKIHsD», «AHIUKATOP.

B3alMOJICHCTBUE C OKCUJIAMHU.
OcHoBaHus, UX cOCTaB. PacTBOPUMOCTh OCHOBAaHUH B

Bojie. MI3MeHeHne OKpacky MHAMKATOPOB B IIEITOYHON

Knaccuguyuposams ocHOBaHUS 110 PACTBOPHUMOCTH B BOJIE.
Onpedensmo o bopmyne

HCOPraHNMYCCKUX BECIICCTB K KJIACCy OCHOBaHMHI.

OPHUHAIJIC)KHOCTD
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cpene. IlpeacraBurenu  mienodeil:  TUIPOKCHIBI
HATpUsl, Kaaus U KaJbLUA.
JdemMoHcTpaumu. Konmexuus OCHOBaHUIA.

JlaGoparopublii onbIT. 15. V3MmeHeHue okpacku

WHJUKATOPOB B IIEJIOYHOMU Cpenie

Xapaxmepuzosams CBONCTBA OTIEIbHBIX IPEACTABUTENEH
OCHOBaHUH.
Hcnonvzoeame TabIUIly paCTBOPUMOCTH JUIsI OTIPEICICHUS

PaCTBOPUMOCTH OCHOBaHMUI

35

PactBOpbI.
MaccoBas
PacTBOPEHHOTO

BCIICCTBA

JIOJISt

PacTBOopuTEah M pacTBOPEHHOE BEIIECTBO. PacTBOpHI.
PactBopenue. I'mapatel. ConbBarbl. MaccoBasi J10is
pacTBOPEHHOrO BelIeCTBA. PacueThl, CBs3aHHbBIE C
HCIIOJIE30BaHUEM ITOHSATHS «MaccoBas OIS
pacTBOPEHHOTO BEWIECTBA.

JlabopaTopubiii  onbIT. 16. O3HakoMieHHE C
npenaparaMy JOMAIIHEHd WM IIKOJbHOW anTeuyKu —
pacTBopamMu  IEPOKCHUIIA

BOJIOPO/Ia,  CIHMPTOBOM

HACTOWKH MOJa U aMMHAaKa.

O0vACHAMBIIOHATUSL ~ «MaccoBasi  JIOJISI  PAaCTBOPEHHOT'O
BEILIECTBAY.
Yemanasnusame aHaJIOTMH C 00BEMHON noJien

KOMITIOHEHTOB I'a30BOU CMECH.
Pewams 3agady ¢ HUCIIOJB30BAaHHUEM IIOHSITHH «MaccoBas

H0JIA QJICMCHTA B BCIICCTBCY, «maccoBas JOJIA

paCTBopéHHOFO BCIICCTBA», «00BEMHAs H0JIA

F33006p33H01"0 BCIICCTBa»
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36 Ipaxmuueckas [IpuroroBneHnue pacTBopa 3aJaHHONW MAccoBOU Aoneit | Pabomams ¢ 1abOpPaTOpHBIM  OOOpPYJOBAaHUEM  H
paboma 6 pPacTBOPEHHOTO BEIIECTBA HarpeBaTelIbHBIMH ~ NPUOOpPaMH B COOTBETCTBHUH  C
NpaBUIAMU TEXHUKHU 0€301TaCHOCTH.
Buvinonnsams  mpocteiimme  npuéMbl  oOpameHHs ¢
71a00paTOPHBIM 00OPYIOBAHUEM: C MEPHBIM LIMJIMHIPOM, C
BECAMHU.
Habnrooams 3a CBOWCTBAMHM BEIISCTB W SIBICHUSMH,
HPOUCXOJISIINMU C BEIICCTBAMH.
Onucvieams SKCIEPUMEHT € ITOMOIBIO PYCCKOIO (POIHOIO)
A3bIKA U A3bIKA XUMHNU.
Cocmaenams OTY4ETHI 1O pe3ylbTaTaM MPOBEAEHHOTO
JKCIIEPUMEHTA.
T'omosums pacTBOpPbl C ONPEAECIEHHON MAacCOBOM AOJIEH
PacTBOPEHHOTO BEIIECTBA
- HHomawmnuii BripaniBanue KpuCTaIOB aTlOMOKAIHEBBIX KBACIOB | Buinonnsams 6e30macHbie B JOMAIIHUX YCIOBHSIX
IKCHepuMeHm WIA METHOTO KyTopoca HKCIEPUMEHTBHI, TPOBOIUTH HAOIIIOICHHS 32 POCTOM

KpPHUCTAJIIOB.
Ogpopmnsims OTYET 0 MpoAETaHHON paboTe ¢

HCIIOJIb30BAHHUEM PYCCKOI'O A3bIKA U A3bIKA XUMUU.
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37 O06o001IeHre U cucTeMaTU3alus 3HaHUK 10 TeMe «BakHel re nmpeicTaBuTe I HeOpraHMIecKux BemiecTB. KonmuecTBeHHbIE OTHOIICHHMS B
XUMUI)

38 Koumponvnas paboma no teme «Baxxneiume npeicTaBuTeIM HEOPraHMUECKux BemiecTs. KonnuecTBeHHbIE OTHOIICHUS B XUMUI

OcHOBHBIE KJIACCHI HEOPraHudecKux coequuenuii (10 u)

39 Oxcunpl, UX O060061IEHNE CBeICHUI 00 OKCHaX, ux | O0vbACHAMBIIOHITUS «Hecoleobpasyroriue OKCHIBI»,
KJIaCCU(UKAIIHS KJIacCU(UKAIIMY, Ha3BaHUSAX U cBoHcTBaxX. CIOCOOBI | «COICOOpa3yIOMIMe  OKCHIBI», «OCHOBHBIC  OKCHJIBI»,
XUMHUYECKUE U MOJTYYSHUS] OKCHUIOB «KHUCJIOTHBIE OKCHUIBIY.

CBOICTBA Jladoparopubie omnbIThl. 17. B3aumopeiictBue | Xapakxmepuzoeams ~ o0OlMe  XHUMHYECKHE  CBOWMCTBA
okcyuaa Kampimsi ¢ Bomod. 18. IlomyTHeHme | coneoOpasyrommx OKCHJIOB (KUCIOTHBIX u
M3BECTKOBOM BOJIBI OCHOBHBIX).Cocmasnsims ypaBHEHUsI PEaklMid C y4acTHEeM
OoKcun0B. Habnrwooams n onucviéams peakiuu C ydacTHEM
OKCHJIOB C MOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3BIKA
XUMUH.
Ilpo6ooums  ONBITHI, TMOJATBEPKAAOIINE XUMHUYECKUE
CBOMCTBA OKCHIOB C COOJIIOJIGHHEM TIPaBUI TEXHUKU
0e30MacHOCTH

40 OcHoBaHus, ux OcHoBanmsi, wux kimaccudukanus, HazBauuss u | Cocmasnsims ypaBHEHUS PEaKIMA C yYaCTHEM OCHOBAHMIA.

KJ1accupuKanus CBOMCTBA. B3anmopeiictue c KHcaoTamu, | Habnooame u onucviéams peakuu ¢ y4acTHEM OCHOBAHMM

U XUMHWYECKHUEC

CBOMCTBA

KHUCJIOTHBIMHK OKCHAAMH HW  COJISIMH. Paznoxenue
HCPAaCTBOPUMBIX ocHoBaHui. CIOCOOBI MOJIY4YCHUA

OCHOBaHHUH.

C MOMOIIIBIO PYCCKOTO (POAHOTO) A3bIKA M SI3bIKA XUMHUH.

Hpoeodumb OIIBITHI, MOATBCPIKAAOIINC XUMHUYCCKUC

CBOMCTBaA OCHOBaHHﬁ, C CO6J'IIOJICHI/ICM MMpaBUJI TEXHUKU
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JlaboparopHble OIIBITHI. 19. Peakuus
neirpanuzaun. 20. [Tonydenue rugpoxcuaa meau(ll)
U €ro B3auMOIEHUCTBUE ¢ KUCIOTOH. 21. Pa3zmoxenue

rugpokcua meau(ll) mpu HarpeBanuu

0€e30IacCHOCTH

41—42 | Kucnorsl, ux Kucnotel, ux knaccudukamus u HasBanus. OOmme | Xapakmepuzosamv 00INE XUMHYECKHAE CBOMCTBA KHCIIOT
KJaccupuKanus XUMHYECKHE CBOicTBa KuCIOT. B3aumoneiictBue | Cocmasniams ypaBHEHUS pPEaKIMA € y4aCTHEM KHCIOT.
U XUMHYECKHe KHCIIOT C MeTajulaMU. OIJIEKTPOXUMHUYECKUH psin | Habnooams M onucvligams PEaKIUH C y4acTUEM KHUCIOT
CBOICTBa HAMpPsDKCHUH METaIoB. B3auMojeiicTBHE KHUCIOT C | ¢ IOMOIIBIO PYCCKOTO (POIHOIO) A3bIKA U SI3bIKA XUMHUH.
OKCHJAMM MeTajuioB. BzaumopeiictBue Kuciaor c | [I[pogooums  ONBITHI, MOATBEPKAAOIIME XMUMHUYECKUE
OCHOBaHUSIMU  —  peakuus HEUTpaau3aluu. | CBOMCTBA KHUCIOT, C COOJIOJEHHUEM MpaBWJI TEXHUKU
BzaumopeiictBue kuciaor ¢ comsmu. [lomydenue | 6e3omacHOCTH
OECKUCIOPOAHBIX U KHUCIOPOICOACPIKAIIUX KUCIIOT.
Jladboparopubie onbIThl. 22. B3aumopeiicTBue
KHACJIOT ¢ MeTaulaMu. 23. B3auMoaeicTBre KHUCIOT ¢
COJIIMHU
43—44 | Comn, ux Conn, nx Kiaccuukranus u CBOMCTBA. | Pa3nuyaTe MOHATHUS «CPEOHUE COJIN», «KHUCIBIE COJIN,
KJ1accupuKanus PactBopuMocTs coneii B Boje. B3amMopaeincTBuE | «OCHOBHBIE COJIH.

1 XUMHWYCCKHUEC

CBOMCTBA

coJie ¢ KHCJIOTaMHU M IeaodamMu. BzammojeiicTBue
coleil ¢ MerajiaMd, OCOOEHHOCTH J3THUX PEaKIIHiA.
BzaumopeilicTBue coiei ¢ COIIMH.

O3HakoMIIEHUE C

JlaGoparopHble ONbITHI. 24.

XapaxkTepu30BaTh 00IINE XUMUYECKUE CBOWCTBA COJICH.
Cocmasnams ypaBHEHUs] peakUUil C ydacTHeM COJeH.
Habnwooams M onucvbiéams peaklMyu ¢ y4yacTHEM COJIeH ¢

MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA U A3bIKA XUMHH.
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KoJUleKuen coseid. 25. B3aumoneilictBue cynbdara

meau(ll) ¢ xenezom. 26. B3aumoneiictBue coieil c

Hpoeodumb OIIBITHI, MOATBCPKAAOIIUC XHUMHUYCCKUC

CBOWMCTBA COJIEH, C COOJIOJIEHUEM TMPABWI TEXHUKH

COJIIMHU Oe3omacHOCTH
45 I'enetndeckas cBs3b | ['eHeTHMUECKME  pAxbpl  MeTalula M HeMeTauia. | Xapakmepu306ambs NOHATAE «TE€HETHYECKUM Ps».
Mexxay — kiaccamu | ['enerndeckas CBSI3b MEXKTY Kiaccamu | Mnirocmpuposams TeHETUYECKYIO CBSI3b MEXKTY
HEOPraHU4YeCKUX HEOPraHUYECKUX BEIECTB. BEILIECTBAMH: MPOCTOE BEIIECTBO — OKCHJ — THIPOKCH]
COeTMHEHU I JlaGoparopubie onbIThI. 27. ['eHeTHYECKast CBSI3b HA | — COJIb.
IpuMepe COeANHEHUN Mean 3anuceiéamv  ypaBHEHHS PpEaKIMH, COOTBETCTBYIOLIUX
II0CJIEI0BATEILHOCTH (memouke) IpeBpaleHuN
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIaCCOB
46 Ipaxmuueckas Pemenne oskcnepuMeHTaldbHBIX 3a1ad Mo Teme | Yuems oOpamarbes ¢ J1abopaTOpHBIM 000pYAOBaHUEM
paboma 1 «OCHOBHBI€ KJIaCChl HEOPIAHUYECKUX COETUHEHHI» U HarpeBaTeNbHbIMU  NPUOOpPaMH B COOTBETCTBHH

C MpaBUJIaMH TEXHUKH OE€30MaCHOCTH.

Pacnosznasams HEKOTOpHIE aHUOHBI U KATHOHBI.
Habniooams cBOWCTBAa 3JIEKTPOIUTOB U MPOUCXOIAIMINX
C HUMU SIBJICHUH.
Habniwooams W onucvléams  peakud €  y4yacTHEM
ANIEKTPOJIUTOB C TOMOIIBIO PYCCKOTO (POAHOTO) si3bIKa

U sI3bIKa XUMHH.
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Dopmynuposampb BBIBOJBI 110 PE3yJbTaTaM MPOBEAEHHOIO

JKCIIEPUMEHTA
47 O06o01ieHne 1 cucTeMaTu3alys 3HaHui 1o TeMe «OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COCTUHEHUI
48 KontpomnsHast pabora 1o Teme «OCHOBHBIE KJIACChl HEOPIrAaHUYECKUX COEANHEHUI»

Ilepuoanueckuii 3aK0H U MepHOANYECKAsl cMcTeMa XuMu4iecKux djemMenToB JI.U. MenaeneeBa. Ctpoenue atoma (8 u)

49

EcrectBenHEbIC
ceMencTBa
XUMHYECKHUX
3JIEMCHTOB.

AmdorepHOCTD

EcTecTBeHHBIE ceMelcTBA XHMHYECKHX DJIEMEHTOB:

IICJIOYHBIC n IICJIOYHO3CMCIIBbHBIC MCTAaJJIbI,

raJoreHsl, VHEPTHBIE (6naropoaHble) rasbl.

AMOOTEpHOCTS. AmdorepHbie OKCHUIbI U
rUIpoKcubl. KoMIuiekcHble COH.

JlabopaTopHbIe ONBITHI. 28. [Tomryuenune
amM(oTepHOr0 THUAPOKCHAA U HCCIENOBAHUE €ro

CBOWCTB

ObvscHams MPU3HAKY, MTO3BOJISIIOIINE O0BEAUHSTD TPYIIIbI
XUMHUYECKUX AJIEMEHTOB B €CTECTBEHHBIE CEMEICTBRA.
Packpvisams xuMuueckuii CMbICT (3TUMOJIOTHIO) Ha3BaHUN
€CTECTBEHHBIX CEMEWCTB.

Apeymenmuposams OTHOCUTEIBLHOCTh Ha3BaHUSI «UHEPTHBIE
ra3bi».
Obvsacuams, TIOHATHE  «aM(OTEpPHBIE  COCIUHECHHS.
Habniooams u onucviéams peakuuu MeEX]y BelleCTBaMHU
C TIOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.
Xapaxkmepuzoeams  TBOWCTBEHHBIM XapakTep CBOWCTB
aM(}OTEepHBIX OKCUJIOB ¥ THIPOKCHIOB.

Ilpoooumsv OMBITBI TO TIOJYYCHHUIO W TOJITBEPKICHHUIO
XUMUYECKUX  CBOMCTB

aM(QOTepHBIX ~ OKCUAOB U

THAPOKCUAOB C  COONMIOJEHUEM  TPaBHJI  TEXHHUKHU

0€e30I1aCHOCTH
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50 OTtkpbiTHE Otkpeitue [[. W. MenneneeBbiM nepuoaudeckoro | Paziuuamo €CTECTBEHHYIO u HCKYCCTBEHHYIO
MIEPUONYECKOTO 3aKOHAa M CO3JaHHME MM MEPHOAMYECKOW CHCTEMBI | Kiaccu(ukanuu.
3akona/l. 1. XUMHUYECKHUX 3JIEMEHTOB. ObvscHams,  TMOYEMYNEPUOAUYECKUNA  3aKOH  OTHOCST
MenpeneeBbiM JemoncTpanuu.  Paznuunbie  ¢dopMbl  TaOJMI[ | K €CTECTBEHHOMN KiacCU(DUKAIIUH.
epPUOANYECKON CUCTEMBI. MonenupoBanue | Mooeruposams XUMUYECKHE 3aKOHOMEPHOCTH, BBIIEIAS
NoCTpoeHus  nepuoanyecko  cucreMbl JI. M. | cyliecTBeHHbIE XapaKTEPUCTUKU OOBEKTA U IIPEICTABIISIS UX
Menneneena B MIPOCTPAHCTBEHHO-TpaduIecKon W 3HAKOBO-
cUMBoOIIMYecKoi hopme
o1 OcHoBHbIE cBeicHHS | ATOMBI Kak (hopMa CyIIECTBOBAaHUS XUMHUYECKUX | OOvbsicHAmb, 4YTO  TaKoe  «IPOTOH»,  «HEHTPOHY,

O CTPOEHUU aTOMOB

s1eMeHTOB. OCHOBHEIC CBCACHUA O CTPOCHUN aTOMOB.

I[OKaSaTCJ'ILCTBa CJIO)KHOCTH CTPOCHUHA aTOMOB.

OmnsiThl Peszepdopna. [InanerapHas Moaenb CTpoeHUs

aToma.

CoctaB aTOMHBIX siZiep: TPOTOHBI, HEUTPOHBI
MaccoBoe umcimo. COBpeMEHHOE  ONpEAEICHUE
HOHATUS «XUMHMYECKHH »s1emMeHT». OTHOCHUTENbHas

aTOMHasi Macca. B3auMOCBS3b TNOHATUH «IIPOTOHY,
«HEUTPOH», KOTHOCHUTEIIbHASI AaTOMHAsI Maccay.
JemoncTpauuu. Mozenn aTOMOB XUMUYECKUX

9JICMCHTOB

«BJICKTPOH», «XUMHYECCKUHN 9JICMCHT), «MAaCCOBOH YHCIIO».

Onucvieamow CTPOCHUC AApa aToMa HCIIOJIb3Ys

NEPUOJINYECKYI0 CHUCTEMY XHUMHUYecKux sieMeHToB J[.U.
Menpeneena.
Tonyuamo

UHOOpMAIIMIO 10 XUMHUM U3 Pa3IUYHbIX

HCTOYHHUKOB, arHalusupoeanib eé
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52 Crpoenue Muxkpomup. DnexTpoHsl. CTpoeHHe >HepreTHdeckux | OO0bacHAmMbIIOHATHE «IJICKTPOHHBIN CIIOI, WIH
3IEKTPOHHBIX YpOBHEH aTOMOB XUMHYECKHX JIeMEeHTOB 1—20. | «3HEepreTH4ecKuii ypoBEeHbY.
000JI04€K aTOMOB [TonsiTre 0 3aBepIIEHHOM 3JIEKTPOHHOM CJIOE. Cocmaensams CXeMbl pacHpEleNIeHUs DJIEKTPOHOB 10
ANEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0UKe
53 [lepuoanueckascuct | M3oTomsl. Ouznyeckuit CMBICT CUMBOIIUKH | Packpvieams (PU3NUECKUII CMBICT TOPSAKOBOTO HOMeEpa
eMa XUMHUYECKIX NePUOANYECKON CUCTEMBL. CoBpemeHHast | XUMUYECKOTO dJJIEMEHTa, HOMEpa Iepuoja U HoMepa
anemenToB J[.W. dbopMynupOBKa MEPHUOJUUECKOTO 3aKOHa. V3MEeHeHHUs | TpyIIbL.
Menneneena CBOMCTB DJJIEMEHTOB B TNEpHOJax U Tpynnax Kak | O0wsacHamb 3aKOHOMEPHOCTH U3MEHEHUS! METAJUTMYECKUX U
(GYHKIUS CTPOSHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB. | HEMETAJUTMYECKUX CBOMCTB XMMHUYECKHUX JJIEMEHTOB U MX
COEIMHEHUI B IEpUOJaxX U rpymmax
54—b55 | XapakrepucTrka XapakTepucTuka »dJeMEHTa-MeTauila W DJJIeMEHTa- | Xapakmepu306ams XUMUYECKHUE dJIEMEHTH 1—3 mepuoioB
3JIEMEHTa HEMeTa/ula 10 MX TOJOXXEHUI0 B TEPUOJUYECKOHN | MO MX MOJOKEHHUIO B IEPUOIUUECKON CUCTEME XUMUYECKUX
I10 €ro MOJIOKEHUID | cUcTeMe XuMHUUYecKkux aemeHToB [[. . Menneneesa. | anementoB /1. 1. Meneneena.
B IIEPUOANYECKOM JemoncTpanuu. Mojenn aToMoOB 3JeMEHTOB 1—3 | Apeymenmuposams CBOWUCTBA OKCHAOB U THAPOKCHIOB
cUcTeMe 1050 (i (0):! METaJUIOB U HEMETAJIJIOB TIOCPEJICTBOM YPAaBHEHHH peaKIuii
56 3HavyeHue CooOmienust  ydammxcs O  OKM3HHM, HayyHOU | Onpedenams NCTOUHUKUA XUMHUYECKON HHPOPMAIIIH.
MEPUOINYECKOTO u obmiecTBeHHO nesrenpHocTH J[.M. MeHneneeBa IHonyuams HeoOXonuMyr0 HWHGOPMAIUMI0O M3 PA3TUYHBIX
3aKOHa HCTOYHUKOB, aHanu3UpoBamy ee, ogopmaams

U NIEPUOTUYECKON

CHUCTCMBI

MH(OPMALIMOHHBIA TIPONYKT, Hpe3eHmosams €ro, eecmu

HAaYYHYIO IOUCKYCCHUIO, omcmaueams CBOIO TOYKY 3PCHUA
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XUMHNYCCKUX
9JICMCHTOB

. . MenneneeBa

WU KOppeKmuposams e

Xumnueckas cBsi3b.OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€aKIuu (8 ‘{)

57 Nonnas xumuueckas | Monnas xumudeckas cBsizb. Monbl, oOpazoBanHble | O0bACHAMb, UTO TAKOE HOHHAS CBSI3b, HOHBI.

CBSI3b aTOMaMHd  METalIOB ©  HeMmeTawioB.  Cxembl | Xapakmepuzosams MEXaHU3M 00pa30BaHUS HOHHOU CBSI3H.
oOpa3oBaHusi HMOHHOW cBsi3u i OuHapHbIX | Cocmasnsims cXeMbl 00pa30BaHUs HOHHOM CBSI3H.
coenuHeHuil. MoHHas Kpucramnueckas pewmérka u | Mcnonv3osams 3HAKOBOE MOJIEIUPOBAHUE.

(¢u3MYECKHUE CBOWCTBA BEIIECTB C JTHUM THIOM | Onpedensimp TN XHUMHUYECKOW CBsi3u 10 hopmyrie
pemérku. Ilonsitne o  (GOpMYIBHOH  €IMHUIE | BEIIECTBA.
BEILIECTBA. IIpusooums IpUMepHI BEIIECTB C HOHHOM CBS3BIO.
Nemoncrpanun. Buneodparmentst u  chaiinel | Yemanagnueams TPUYMHHO-CIENCTBEHHBIC CBSI3U MEXKAY
«onHast xuMu4eckas cBsi3b». KOJUIeKIMs BEIIECTB C | COCTAaBOM BEIIECTBA W BUJOM XHUMHYECKON CBSI3U, MEXKIY
VOHHOW XHMHWYECKOW CBA3BIO. MOJENM HOHHBIX | HOHHOM CBSI3bIO M KPUCTAINIMYECKUM CTPOCHUEM BEILIECTBA,
KPUCTAJUTMYECKUX PEHIETOK MEXAY KPUCTAUIMYECKUM CTPOEHUEM BEIIECTBA M €ro
(bu3MUECKUMHU CBOMCTBAMHU

58 KoBanentnas KoBasieHTHast ~xuMuueckas CBSI3b. JEKTPOHHBIE | OOBACHAMBIIOHITHS «KOBAJICHTHAS CBS3bY», «BAJICHTHOCTHY.

XUMUYECKas CBSI3b U CTPYKTYpHBIE bopMyIBI. Banentnocts. | Cocmasniams cxembl 00pa30BaHUs KOBaJICHTHOM
KoBanienTHas HETOoJIsSIpHas CBSI3b. CxeMbl | HETIONSIPHOW XUMUYECKOH CBS3H.
o0pa3oBaHUsl KOBAICHTHOW CBSI3M B OWHApHBIX | Mcnonv3o6ams 3HAKOBOE MOACITUPOBAHUE.

COCUHEHHUSIX. MonexynspHas | Onpedensams TATT XAMUYECKON CBS3U TIO (opMyIie
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Y aTOMHAsKpUCTAJUIMYECKUE PEIIETKH, W CBOMCTBA
BEILECTB C TUM THUIIOM PEIIETOK.

JemoncTpanuu. BugeopparMeHTB ©  Clalbl

«KoBaneHTHasT XHMMHYECKass CBSI3bY. Komnnexmus

BEIIIECTB MOJICKYJISIPHOTO W aTOMHOTO CTPOCHHUSI.
Monenu

MOJICKYJIAPHBIX n ATOMHBIX

KpUCTAJUIMICCKUX pCI_HéTOK

BELIECTBA.

1Ipusooums puUMepHI BEILIECTB C KOBAJIEGHTHOM CBA3BIO.
Ycemanasnueams npuYMHHO-CIIECTBEHHbBIE CBSI3U MEXKY
COCTaBOM BEIIECTBA U BUIOM XUMHUECKOH CBSI3U, MEXKIY
KOBAJIEHTHOM CBSA3BIO U KPUCTAJUTMUYECKUM CTPOCHUEM
BEIIECTBA, MEXAY KPUCTAIIMYECKUM CTPOCHHEM BEIIECTBA

n €ro (1)I/ISI/I‘ICCKI/IMI/I CBOMCTBaMH

59

KoBanentnasa
HETMOJIAPHAS
U TIOJIIpHAs

XUMHUYCCKas CBA3b

DIEeKTPOOTPULIATETLHOCT. Psij
IEKTPOOTpHUIIATeIbHOCTH. KOBaJIGHTHASI HENOJIIpHAST
U TIONISIpHAst XUMHU4YecKast CBsi3b. Jumonb. Cxembl
00pa3oBaHMs KOBAJIEHTHOU MOJIIPHON CBS3U

B 6I/IHapHI)IX COCANHCHUAX. MOJ'IGKy.]'IprHaSI 1 aTOMHas
KPUCTAJUIMYECKUE PEIIETKYU, U CBOWCTBA BEIIECTB

C OTUM THUIIOM PEIIETOK.

JemoncTpanuu. Moenn MOJIEKYJISIPHBIX M aTOMHBIX

KPUCTAJUIMYECKUX PELIETOK

Ob0vACHAMBTIOHATUSL  «KOBAJICHTHAsI TOJSIPHAS  CBSI3bY,

«QIIEKTPOOTPULIATEIILHOCTDY, «BO3TOHKA», WIH
«CyOonMManus».

Cocmasnsams cxeMbl 00pa30BaHUS KOBAJIEHTHOH MOISAPHON
XUMHUYECKOHN CBSA3U.

Hcnonvzoeams 3HaKOBOE MOJIETTUPOBAHUE.
Xapakmepuzoéamb MeXaHU3M 00pa3oBaHMS IOJISPHOM
KOBAJICHTHOM CBS3U.

Onpedensmb THN XUMHYECKOW CBs3M 10  (dopmysie
BEILIECTBA.

Ilpuooums TpUMEpHI BEIIECTB ¢ KOBAICHTHON MOJISPHON
CBA3BIO.

Yemanasnusamn IPUYUHHO-CJICACTBCHHBIC CBA3U MCKIY
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COCTaBOM BEIIECTBA U BHJIOM XHMHYECKOH CBS3H, MEKIY
KOBAJICHTHOW CBSI3bI0 W KPHUCTAJUIMYECKUM CTPOCHHEM
BEIIECTBA, MEX/Y KPUCTALUTMUYECKUM CTPOSHHEM BEIIECTBA
¥ ero (PM3NYECKUMHU CBOWCTBAMH.

Cocmasnsims  GOpMyNIBI  OMHAPHBIX  COCAUHCHHHA  I10
BAICHTHOCTH W HAXOOUMb BAJIEHTHOCTH DJEMEHTOB IIO
(hopmMyIie OGMHAPHOTO COEAMHEHHUS.

Hcnonvzosams MaTCpHaAJIbHOC MOJACIIUPOBAHNC

60

Meramnueckas

XUMHNYECKas CBA3b

Mertannuueckasi XMMUYECKasi CBA3b U METAJIMYECKas
KpucTajimueckasi pemérka. CBoiicTBa BELIECTB C
ATUM TUIIOM PEIIETKU. EnrHas npuposa XuMHUUYECKHX
CBS3EH.

JemoncTpanuu.BugeodparMeHTsl U ciaiibl
«Merannnyeckass XumMuueckas cBsizby. Komnexnus
«MeTasl U CIIJIaBbI».

JlabopaTropHble onbIThI. 29. 13roToBieHne Moaenu,
WUTIOCTPUPYIOIIEH 0COOEHHOCTH MEeTaJITNYeCKON

CBsA3HU

O0vscHAMb, UTO TAKOE METAJUIMYECKAs CBA3b.

Cocmaenams ~ CXeMbl ~ O0pa3oBaHUS  METATUYECKOM
XUMHYECKOH CBSI3H.

Hcnonvsoeams 3HaKOBOE MOJECTUPOBAHNE.
Xapaxkmepuzosamuo MEXaHHU3M o0Opa3oBaHUs
METAUTMYECKOMN CBSI3H.

Onpedenams THUN XUMHUYECKOHM CBSI3M 1O  (popmyie
BEIIIeCTBA.

IIpusooumsb IPUMEPHI BEIIECTB C METAJUTMYECKOM CBSI3BIO.
Ycemanasnueamb TPUYUHHO-CIICCTBEHHBIC CBSI3H MEXITY
COCTaBOM BEIIECTBA U BHUJIOM XHMHYECKOH CBSI3H, MEKIY
METATUYECKON CBS3bI0 M KPHUCTAUIMYECKUM CTPOCHHEM

BCIICCTBA, MCXKAY KPHUCTAINIMYCCKUM CTPOCHHUEM BCIICCTBA
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1 ero GU3NYECKUMU CBOMCTBAMHU.

Hcnonvzosams MaTCpraJIbHOC MOACIIUPOBAHNC

61

Crenens okucinenus: | Crenens okucieHus. CpaBHEHUE CTETIEHH OKHUCIEeHUS | OObscHamb TIOHSTHS «CTETICHb OKHCJICHUSY,
Y BAJICHTHOCTH. IIpaBuna  pacuéra  CTENEHEH | «BAJICHTHOCTHY.
OKHUCJICHUA 10 POopMyIaM XUMUYECKUX COeTUHEHUN Cocmasnsams HOpMyIlibl OMHAPHBIX COEIMHEHUI Ha OCHOBE
o01iero crroco0a UX Ha3BaHUI.
Cpasnusamo 6aieHmMHOCMb U CTETICHb OKUCIICHUS.
Paccuumvieams ~ cTeneHU  OKHCICHHS 1O  Qopmyiam
XHMHYECKHUX COCITMHECHUMN
62 OKuCIIHTEIIFHO- OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. ObwsacHams TIOHATHSL «OKHMCIUTEIHHO-BOCCTAHOBUTEIbHEIE
BOCCTaHOBUTENbHBIE | OmpesienieHne CTeNeHeH OKHUCIEHUS  DJIEMEHTOB, | PEaKIun», «OKHCIIUTEIb, «BOCCTaHOBUTEIIbY,
peakiumn 00pa3yromux BENIeCTBa Pa3HbIX KJIACCOB. Peakiuu | «OKUCIEHUE», KBOCCTAHOBICHUE.

HOHHOTO oOmeHa 151 OKHCJIHUTCIBbHO-

BOCCTAHOBUTCIILHBIC pCaKknuu. OxucnuTenb

1 BoccTaHOBHUTENIb. OKHCICHHE M BOCCTAHOBIICHHE.

CocraBneHue ypaBHEHUU OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMI METOJIOM AJIEKTPOHHOIO
Oananca

JlemoncTpauuu. B3amMojelcTBUE IIMHKA C CEpOM,

Knaccuguyuposampxyumuuecke peakumidi Mo MPHU3HAKY
V3MEHEHUS CTENICHEW OKUCIIEHUS YJIEMEHTOB.

Onpedensamb OKUCIUTENb W BOCCTAHOBUTEIb, IPOLECCHI
OKHCJIEHUS U BOCCTAHOBJICHHUS.

Hcnonvzoeams 3HaAKOBOE MOJCIINPOBAHUC
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coysiHOM kucioroi, xnopunom wmeau(ll). I'openue
MarHusl. Bzaumoneiicteue XJIOPHOM

U CEpOBOJIOPOJIHOM BOJIBI

63 O6o06menrne u cucreMarusanus 3HaHuid 1o TeMaMm «llepuonuyeckuii 3aKOH M TEPUOAUYECKAs CHUCTEMAa XUMHUYECKHX HIIEMEHTOB
. 1. MenneneeBa. CtpoeHue atoma» u «XumMudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIII
64 Koumponvnasa paboma no temam «lleprnoaudeckuil 3aKoH U epuoanyecKas cucteMa xumudeckux anemenTon .M. Menneneea. CtpoeHue
aToma» U «Xumudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUN»
Pesep | 64
HOE

BpeEMs
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(2 4 B Hepemto, Bcero 70, U3 HUX 4 4 — pe3epBHOE BpeMsi)

Homep OcHoBHOe coJep:kaHue XapakTepucTHKA OCHOBHBIX BU/I0B JIeATEJIbHOCTH
ypoka Tema ypoka
ypoka yyammxcs (Ha ypoBHe y4eOHbIX el cTBHIA)
n/n
IHoBTOpEeHue U 0000mIeHHe CBeleHuiT 0 Kypcy 8 kiacca. XuMnuyeckue peakuuu (5 1)
1 Knaccudpukanus bunapusie coenunenusi. Oxkcunabl coseodpaszywoue | Xapakmepuzosams OKCHIBI, THUIPOKCHUABI (OCHOBaHUS,
HEOPraHUYeCKUX U HecojeoOpasywmue. ['mapokcuasl: ocHOBaHHS, | aM(pOTepHBIE TUAPOKCHIBI, KHCJIOPOJICO/ICpKAIIIIE
BEIIECTB U UX ampoTepHbIe TUIAPOKCUIBI, KHCIOPOACOAEpKAIINE | KHCIOThI) U COJIM IO IUIaHy: COCTaB, CIIOCOOBI 00pa3oBaHUs
HOMEHKJIaTypa KHUCJIOTHI. Cpennue, KHCIIBIE, OCHOBHBIE, | HA3BaHMI1, XapaKTepHbIE CBOWCTBA U MOJyYEHUE.
KOMIUIEKCHBIE COJIH. Knaccuguyuposams oxcunpl, TUAPOKCHIBI (OCHOBAHUSA,
JdemoncTpauuu. O3HAKOMIIGHHE C KOJUIEKIUSMHU | aM(pOTEpHbIE TUAPOKCHIBI, KHUCJIOPOJICO/ICpKAIIIIE
MeTaoB W HeMmeTaisioB. (O3HAKOMJIEHHE C | KHCIIOTHI) M COJIA MO Pa3IMYHbIM MPU3HAKAM.
KOJUIEKUHSMH OKCUIOB, KUCJIOT U COJIEH Ymemsv  moaTBepKIaTh  XapaKTEPUCTUKY  OTHAEIbHBIX
MPEACTaBUTENCH  KJIACCOB  HEOPTaHMYECKUX  BEIIECTB
YpaBHEHUSMH COOTBETCTBYIOIINX PEAKITUH.
Packpvisamb  TeHEeTHYECKYI0 CBSI3b  MEXKIY KIIACCAMHU
HEOPraHWYECKUX COETMHEHHI
2—3 Knaccudukanms O6o00menre CBEACHUH O XUMHUYECKUX peakiusaxX. | OObjACHAMbIIOHATAS <«XUMUYECKAsT PEAKIU», «PEaKIuu
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XMMHYECKUX PEAKIUI
10 Pa3JIMYHbIM

OCHOBAaHHAM

Knaccudpukanus XUMHUYECKUX peakuui o
pa3JIMYHBIM OCHOBAHMUSAM: IO COCTaBY M YHCIY
pearupyomux W o0pa3yIomuXCcs BEIIECTB, 10
TeroBoMy 3(QeKTy, o arperaTHOoMy COCTOSHHUIO
pearupyromux BeIIeCTB, IO OOpaTUMOCTH, IO
M3MEHEHMIO CTEINSCHEH OKHCICHUS DIIEMEHTOB, IIO
KCIOJIb30BAHUIO KaTaau3aTopa.
onbITHI. 1.

JlaGopaTtopHble B3aumoneiictBue

aMMHaka M xJopoBojopoma. 2.  Peakuus

HeuTpanu3auuu. 3.  HaOmonenue

s dexTa

B3aumozeictBue CEepHOM KHUCIIOTBI

TEIUIOBOTO
peakuun HENTpaIu3aluu. 4.
C OKCHJIOM
meau(ll). 5. Pasnoxenue mnepokcuga Bomopoaa ¢

MTOMOIIIBIO KaTalia3bl KapTodens

COCAMHCHU A, «KPCAKIIUN PA3JIOKCHUA», KPCAKIIUN 06M€Ha»,

«peaKIMu  3aMElICHUs», «PEaKIUu  HEeUTpaIu3aluumny,
«OK30TEPMHUYECKHE peaKIm, «OHJIOTEPMHYECKHUE
peaknun»,  «oOpaTUMbIE  pPEaKIUU»,  «HEOOpaTHMbIC

pCakuumn», «OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUN,

«T'OMOI'CHHBIC pCakuuun, «CTCPOrCHHLIC pCakuun»,

«KaTaTUTHYECKHE peakuuny, «HEKaTaTUTHYECKHE
peaKum», «TeraoBor 3PHEeKT XUMHUUECKON peaKIum».
Knaccugpuyuposames XuMUYECKHE PEAKIUH IO Pa3TUIHBIM
OCHOBAHUSIM.

Onpeodensams OKUCIUTENh W BOCCTAHOBHUTENb, MPOIECCHI
OKHCIIEHUS U BOCCTAHOBJICHUS.

Habniooams n onucvieams peakliui MeXAY BELIECTBAMHU C

MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

Ilonsarue o CKOpPOCTH
XHUMHYECKOH pCaKknunu.

Karanus

[loHsiTHE O CKOPOCTM XMMHYECKON peakuu.
@akTophl, BIUAIOIIMEHA CKOPOCTh XHWMHUYECKHUX
peakmuii: TpUpoaa PEarupyrolux BEMIeCTB, HX
KOHIICHTpAIIUs, TeMIiepaTypa, IUIOIIAab
COMPUKOCHOBEHUS, HaJau4ue KaraausaTopa.
Karanns.

JdemoHcTpanum. 3aBHCHUMOCTD CKOPOCTH

Ob6vsacuams, YTO TAKOE «CKOPOCTh XUMUYECKOH peakiumy.
Apaymenmuposams BbIOOp eUHULL U3MepeHus V.
Yemanaenueams pUYUHHO-CIICICTBEHHBIE CBS3H BIUSHHS
pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKIUH.
Habniooams v onucvieams peakiud MEX]y BELIECTBAMU C
MIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU
IIposooums 3aBUCUMOCTH

ONBITHI, TOJATBEPKIAIOIINE
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XUMHYECKON PEaKIUH OT MPHPOABI PEarupyrOIINX
BEILIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH
peaKkiuu OT KOHIIEHTPAIMN Pearupyromnux BEeIIeCTB.
3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOH peakiuud OT
TIJIOIIA I COTIPUKOCHOBEHUS PEarupyrOIINX BEIIEeCTB
(«kunsimui - cnoit»). 3aBUCHUMOCTH  CKOPOCTH
XUMHUYECKON peakIuu OT TeMIepaTyphl pearu-
PYIOIIUX BEIIECTB.

JlabopaTopHbie ONbIThI. 6. 3aBUCIMOCTh CKOPOCTH
XUMHYECKOH PEAKIUH OT MPHPOIBI PEardupyrOIINX
BEIIECTB Ha TNpPHUMEpPE B3aMMOJCIHCTBHUS PACTBOPOB
THOCylbGaTa  HaTpuss U XJIopuga  Oapws,
THOCYyJb(paTa HATPUS U COJSHOM KHUCIOTBL 7.
3aBUCUMOCTh CKOPOCTH XHWMHUYECKOW PpPEaKIUuu OT
MPUPOABI METAIOB TpPH HUX B3aUMOJEUCTBUU C
COJITHOM KHUCIOTOM. &. 3aBHUCHUMOCTb CKOpPOCTH
XUMHYECKOH pEAKIMH OT MPHUPOJBI KHUCIOT TpH
B3aUMOJICICTBUM HMX C KeJae3oM. 9. 3aBUCHUMOCTh
CKOPOCTH XHMHYECKOW peakluud OT TeMIepaTyphl.
10.

3aBUCHMOCTD CKOpPOCTH XHMHYIECKOM p€akuuu OT

CKOPOCTH XUMHUYECKOH PeaKIMy OT PA3ITUYHBIX (PaKTOPOB
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KOHLEHTpalluM  pearupymoomux  Bemects.  11.
3aBUCHMOCTh CKOPOCTHM XHUMHUYECKOW pEeaKIuu OT
IUIOILAaIU CONPUKOCHOBEHHMS pearupyrommux
BemecTB. 12. 3aBUCMMOCTb CKOPOCTH XUMHYECKOU

peaKkuuu OT HaJIM4Ms KaTaluu3aTopa

Xumuyeckue peakuuu B pacrpopax (10 u)

DNeKTpoIUTHYECKAst

JUCConranus

[TorsiTie 00 3JIEKTPOTUTHYCCKON IHCCOIHAIIHH.
DONEKTPONIUTBl M HEIJICKTPOJUTHL.  MexaHu3m
JIUCCOLMAIUI  DJIEKTPOJIUTOB  C  Pa3lIUYHBIM
xapaktepoMm cBs3u. CTeneHb AIEKTPOTUTUYECKON
nuccoruanuu. CUIIbHBIE U CIIa0bIe SJICKTPOJIUTHI.
JemoncTpanuun. lcnplTaHue BemeCTB W WX
PacTBOPOB Ha ANEKTPOMPOBOTHOCTD
JlaGopaTopublii onbIT. 13./[ucconnanus crnadbIx

AJEKTPOJIUTOB Ha MMPUMEPE YKCYCHOM KUCIIOTBHI

Xapakmepuweamb IIOHATHA (OQIICKTPOJIUTHUUICCKAA
aucconuanusay, «JICKTPOJIMUTBD), KHEIJICKTPOJIUTLD).
Yemanasnusamo IMPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKAY
HpI/IPOI[OI\/’I QJICKTPOJINTA U CTCTICHLIO €0 JUCCOLMALINH.
Yemanasnusame IMPUYIUHHO-CJICACTBCHHBLIC CBA3U MCKAY
TUIIOM XHUMHYECKOM CBSI3H B SJICKTPOJIUTE U MCXAaHU3MOM

Cro aucconuanummn
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7 OcHOBHEIE OCHOBHBIE IIOJIOKEHUS TCOpHUU 3J'I€KTpOJII/ITI/I‘IeCKOI>'I Xapakmepus'oeamb IIOHATHUA «CTCIICHb AHUCCOIHALIUN)),
ITOJIOKCHUA TCOPUU JUucconuanuu. Knaccn(bmcauml HMOHOB u UX | «CUJIbHBIC SJICKTPOJIUTBIY, ((CJIa6BIe OJICKTPOJIUTHD?,
JIEKTPOITUTUICCKOM cBoricTBa.KMCIIOTBI, OCHOBaHMS ¥ COJNM  KaK | KKATHOHBI», «AHUOHBI», «KHCIOTBI», KOCHOBAHUS, «COJIH.
muccormanuu (TOl) | anexTponutsl. Ux knaccudukamnus u nuccormanus. | Cocmasnsims ypaBHEHUS SJICKTPOIUTHUSCKON JUCCOIUAIIH

JleMoHCTpALIUH. 3aBHCHUMOCTH | KUCIIOT, OCHOBAaHUHN M COJICH.
AJIEKTPOIIPOBOTHOCTH  YKCYCHOM  KHCIIOTBI  OT | Muntocmpupoéams TpUMEpaMU  OCHOBHBIC — TTOJIOKCHUS
KOHIICHTpaluu. J[BI)KCHHE OKpAIICHHBIX HOHOB B | TEOPHUHU DIICKTPOJUTHUCCKOM JUCCOIMAIIUH.
AJIEKTPUUYECKOM TI0JIC Pasnuuams  KOMIIOHEHTBI ~ JIOKa3aTelbCcTB  (TE3HCOB,
apryMEHTOB M ()OPMBI JJOKA3aTEIIHCTBA)
8—9 | Xumuyeckue OO0mme XMMHYECKHe CBOWCTBAa KHUCIOT: M3MEHEHUue | Xapaxmepuzoeams OOIINE XUMHUYECKHE CBOMCTBA KHUCIOT C

CBOMCTBA KMCIIOT KakK

ANIEKTPOJUTOB

OKpaCKM  HMHJIUKATOpPOB,  B3aWMOJEUCTBHE  C
METaJUIaMH, OKCUJAaMU U TUIPOKCUAAMHU METAJUIOB U
consiMu. MoleKymsipHble UM HOHHBIE (TIOJIHBIE U
COKpalI€HHbIE) YpAaBHEHHUs peakuui. XUMHUYECKUN
CMBICII ~ COKpalI€HHBIX  ypaBHEHUH. Y CIIOBHUSA
MIPOTEKAHUs PEaKUU MEXAY OJIIEKTPOJIUTAMU [0
KOHIIA. Psi1 akTUBHOCTH METAIIIIOB.

JlaGoparopHbie onbIThbl. 14.M3MeHeHHE OKpacku

WHJIMKAaTOPOB B KHUCIOTHOM cpene. 15.Peakums

MO3ULUN TEOPUH DIEKTPOTUTHUECKON AUCCOLUAIIH.
Cocmasnams MOJNEKyISpHbIE, TOJHbIE W COKpAIIEHHBIE
VMOHHBIEC YPaBHEHUS PEAKIIUH C y4acTHEM KHUCIIOT.
Apaymenmuposams BO3MOXKHOCTh NPOTEKAHUS PEAKIHUi C
ydyacTHEeM KHCJIOT Ha OCHOBe mpaBuwia bepromne u psna
aKTUBHOCTH METAJUIOB.

IIposooums XUMHUYECKHE

ONBITHI,  TOJATBEPKIAOIINE

CBOMCTBA KHCIIOT, C COOJIIOJICHHMEM TPaBWI TEXHHUKHU

0€30I1aCHOCTH.
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HEUTpanu3alMu pacTBOpa IMIENOYH  Pa3IUIHBIMU
kucinoramu. 16. Ilonyuenue rugpokcuaa meau(ll) u
€ro B3aMMO/JICUCTBUE C PA3IMYHBIMU KUCTOTaMU. 17.
BzaumoneiicTBue CHIBHBIX KHCIOT C  OKCHAOM
memu(ll). 18—20. BsaumojeiicTBHe KHUCIOT C

Metasmamu.  21. KauecTBeHHas ~ peakuust  Ha
kapOoHaT-uoH. 22. [lonydyeHnue cTynHd KpEeMHHEBOU
KuCaoThl. 23. KauecTBeHHas peakius Ha XJIOpH-

WIH CyTb(aT-UOHBI

Habnwooams n onucvieamo pC€aKkuu C y4aCTUCM KUCIIOT

C IOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

10 XUMUYECKUE O6mme XUMHYECKHE CBOICTBA menoueit: | Cocmagnsams MOJEKYJSIPHBIC, TOJHBIE M COKpalIEHHBIE
CBOMCTBA OCHOBAHMW | B3aUMOJEHCTBUE  C  KHCJIOTaMy, OKCHJIaMH | HOHHBIE YPABHEHUS PEAKIIUI C yUaCTHEM OCHOBAHMIM.
KaK 3JIEKTPOJIUTOB HEMeTaJlIoB, coisiMu. O0IIMe XUMUYECKUE CBOWCTBA | ApeymeHmupoeams BO3MOXKHOCTb MPOTEKAHUS peakiuil ¢
HEpPACTBOPUMBIX OCHOBAHHWI: B3aMMOJEHMCTBHE C | y4acTHEM OCHOBAaHUM Ha OCHOBe npaBuia beproiie.
KHCIIOTaMH, Pa3JI0KEHHE IPU HarPEBAHUU. Ilpo6ooums  ONBITHI, TMOATBEPXKAAIOIINE XUMHUYECKHE
JlaGopaTopHble onbIThl. 24.l13MeHEeHHE OKpacKM | CBOMCTBA OCHOBAaHUM, C COOJIIOJCHHEM MpPaBUI TEXHHUKH
MHIVKAaTOPOB B LIEJIOYHOMN cpene. 25. | Ge3zomacHOCTH.
B3aumogeiicTBrue mienouyeit ¢ yriaekuciabM Ta3oM. | Habrnooams M onucvléams PEaKIMU ¢ ydacTHEM KHUCIOT C
26. KauecTBeHHas peakIMsi Ha KaTHOH aMMOHHS. | IOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA U SI3bIKa XUMUU
27—28. Tlomyuenune ruapokcuga meau(ll) m ero
pasnokeHue
11 XUMUYECKUE OO0mre XUMUYECKHE CBOMCTBA CPETHUX COJICH: Xapaxmepuzosamsp 0O0IIME XUMHUYECKHE CBOWCTBA COJIEH C
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CBOMCTBA COJIEU KaK

AIIEKTPOJIUTOB

B3aMMO/ICHCTBHUE C KUCIIOTAMU, IIECJI0YaMU, COISIMU

U MeTajuiaMu. B3anMoaeicTBUE KUCIIBIX COJIEN CO

HIEeJI0YaMH.
JlaGoparopHble  omnbIThl.  29.B3aumopeiicTBue
kapoboHnatoB ¢  kuciotamu. 30. Ilomyuenue
ruapokcuaa kenesa(lll).  31. BsaumonelictBue

xelesa ¢ pactBopoM cynbhara meau(Il)

ITO3ULIMKA TEOPUH JICKTPOIMTUYECKON TUCCOLUALIUN.
Cocmaensams MOIEKYJSIPHBIE, IOJHBIE M COKpallEHHbIE
VOHHBIC YPABHEHMSI PEAKLIUI C y4aCTHEM COJIEH.
Apeymenmupoéams BO3MOXHOCTb IIPOTCKaHUS peaKUUi

C y4acTHEM COJIEM HAa OCHOBE mpasuiia beproie.

IIposooums  OUBITHI, TOATBEPKIAOIINEC XUMUYCCKHC
CBOMCTBa coJiel, ¢ COOJIOACHHEM NPaBHJI TEXHUKHU
0€30IaCHOCTH.

Habniooams u onuceiéams peakuMu € y4acTHEM COJIEH

C TIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

12 ITonsatue o ruaponuze | ['maponus kak oOMeHHOe B3auMojeicTBue conet ¢ | Yemanasenueams 3aBUCHUMOCTb MEXAY COCTaBOM COJIM U
coneit BOAOW. I'MIponu3 conmM CHIBHOTO OCHOBAaHUS H | XapaKTEpOM €€ IMApOJIn3a.

cmaboit  kucnoTel. [mapomu3  comu  cmaboro | Ananuzuposams  Cpely pacTBOpa COJM C  MOMOIIBIO
OCHOBaHMS M CWIBHOW KHCIOTBL. BOJXOPOJHBIN | HHAUKATOPOB.
nokasareins (PH). IIpocno3zuposams THII TUAPOJIA3A COJIM HAa OCHOBE aHAJIN3a
Jemoncrpanuu. Onpenenenue xapakrepa cpelbl B | €€ GpopMyisl
pacTBopax cojen

13 IIpaxmuueckas CBoiicTBa KHCIIOT, OCHOBaHMH, OKCHIOB U cojieil B | YVmems oOpamaTtbecst ¢ J1abopaTopHbIM 000pYyJOBaHUEM

paboma 1. PemieHue
AKCIEPUMEHTATBHBIX

3aaa4 Io TEMEC

CBCTC TCOpHUU SHCKTpOHHTH‘{CCKOﬁ JUucconmuanmmn
n HpeIICTaBJ'ICHI/Iﬁ 00 OKHCIIUTCIBHO-

BOCCTAHOBUTCIIBHBIX PCAKIUAX

N HarpCBaTCJIbHbIMHA npn60paMH B COOTBCTCTBHU
C IIpaBUJIaMU TCXHUKHU 0C30ITacCHOCTH.

Habniooamws cBolicTBa 37IEKTPOIUTOB.
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«INEKTPOIUTUYECKAS

IIUCCOLIHALIHIY

Habniooams ¥ onucvléamv  PEaKUUU C  y4aCTHEM
JIEKTPOJIIUTOB C MOMOIIBIO €CTECTBEHHOIO (PYCCKOrO WU
POZHOTIO0) A3bIKA U SI3bIKA XUMUHU.

@opmynuposamb BBIBOJBI MO pe3ylbTaTaM IMPOBEIEHHOTO

IKCIIEPUMEHTA
14 O06001IeHre 1 cucTeMaTU3aIys 3HaHUH 110 TeMe «XHUMHYECKHE PEAKIIUU B PACTBOPAX AJICKTPOJIUTOBY
15 Konmponvnas paboma I o teme «XMMHYECKHUE PEAKIIUHA B PACTBOPAX IJICKTPOIUTOBY
HemeTtanabl n ux coequHeHus (25 1)
16 Oobmas CrpoeHne aTOMOB HEMETAJUIOB U UX MoJoXkeHue B | OO0vACHAMb, YTO TAKOE HEMETAILIBL.
XapaKTEPUCTHKA MIePUOTUYECKON cCUCTEME. Psan | Xapaxmepuzoeams XuMu4eCKHE 3JIEMEHTH — HEMETAJUIBI U
HEMETaJIJIOB ANEKTPOOTPHUIIATETLHOCTH. Kpucrannuueckue | ctpoenue, Gu3nueckue U XUMUYECKHE CBOMCTBA MPOCTHIX
pEIIETKH HEMETANIOB — TIPOCTBIX  BEMIECTB. | BEIIECTB — HEMETAIIIOB.
®dusnueckue  cBoWictBa  HeMerawioB.  O6mwme | Ob6viacHames 3aBUCUMOCTh OKUCITUTEIHHO-
XUMHUYECKHE CBOMCTBA HEMETAIJIOB: OKUCIUTEIbHBIC | BOCCTAHOBUTEIBHBIX  CBOWCTB (WM mpedcKazvléams

M BOCCTaHOBHTENLHBIE.
Hemoncrpaumnu. Komnekuuss HemeTtamuioB. Moaenun
KpHCTaHHquCKHX peIHéTOK HEMECTAJIJIOB: ATOMHBIC U
MoJeKyisipHble. O30HATOP U MPUHIIUIBI €70 PAOOTHI.
['openue mpocThIX BELIECTB — HEMETAIOB: CEpHI,

dbocdopa, TpeBeCHOTO yTIas

CBOI>'ICTB8.) 9JICMCHTOB-HCMCTAJIJIOB OT HUX IIOJOXCHHA B

nepno;mqecxoﬁ CUCTEMCE XUMHYCCKHUX 9JICMCHTOB

J. 1. Menneneena.
Yemanasnueams TPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY
CTPOCHHEM  aToMa, XUMHUYECKOU

CBA3bIO, THUIIOM

KPHUCTAJUIMYECKOM PEIETKH HEMETaula U €ro COCAMHEHUHN
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U(PU3NIECKUMH CBOMCTBAMU JIaHHOTO HEMETalljla U €ro

COEIMHEHU M.
/Jloka3b16ambOTHOCUTENIBHOCTh ~ MOHATUH — «METaU» U
«HEMeTaJL»

17 Oo6mas layorensl, cTpoeHHE HX aTOMOB U MOJEKYN. | Xapakmepuzosams CTpOCHHE, (PUBHUECKHE U XUMHUYECKUE
XapaKTepUCTHKA Ousnyeckue U XUMHYECKHUE CBOICTBA TaJIOT€HOB. | CBOMCTBA, MOJIyYCHHWE M MPUMEHEHHE TaJOTeHOB B IUIaHE
anemeHnToB VIIA- 3aKOHOMEPHOCTH M3MEHEHUS! CBOICTB TaJOT€HOB B | 001Iero, 0COOEHHOTO M €IUHUYHOTO.

TPYNIbl — TaJOT€HOB | 3aBUCMMOCTH OT UX TOJIOKEHHUS B NMEPUOAMYECKOH | VcemaHnasnueams TPUUUHHO-CIEACTBEHHBIE CBA3U MEXKIY
CHUCTEMC. HaXO)KZIeHI/IC TaJIOrCHOB B INPUPOAC U UX | CTPOCHUCM aToMa, XUMHUYECKOHU CBA3bIO, TUIIOM
MOJTy4YEHHUE. buonoruueckoe 3HAYCHHE U | KPUCTAUTNICCKOW PEMETKH Y TaJIOTCHOB U (PU3NYCCKUMU H
MIPUMEHEHHUE TaJOreHOB. XUMUYECKUMH CBOMCTBAMU 3THX BEILIECTB
JdemoncTpanun. O0pa3ipl raJoreHOB — MPOCTHIX
BemiecTB. B3anmoielicTBre TaJJOrTeHOB ¢ METaIaMH.
BriTecHenue xsopoM Opoma WM M0/1a U3 PacTBOPOB
HUX COJIEN

18 Coenunenus ['aoreHOBOIOPOABI M COOTBETCTBYIOIIUE UM | Xapakmepuzoeams ¢ UCIOIb30BAHUEM PYCCKOTO (POIHOTO)
TaJIOTCHOB KHCJIOTHI: IIJIaBUKOBasi, COJIsAHAsd, 6p0M0130;10p0)1Ha$[, SI3bIKa U A3bIKA XHUMHHU COCTAaB, (I)I/ISI/I'-IGCKI/Ie U XUMHUYCCKUEC

nonosonopoanas. lamorennasl. KauecTBeHHBIE
peakuuu Ha  rajoreHuJ-uoHsl.  IIpumenenue
COCIMHEHU IaJIONEeHOB.

JeMoHCcTpanus. Komneknus MIPUPOIHBIX

CBOICTBa, TMOJY4YEeHHME U MPUMEHEHHE COEAMHEHUN
raJIOT€HOB.
Haszvieamv  coenuHeHHs TaloreHoB 1o  (opmyne U

cocmasnsims GOPMYIIbI 110 UX HA3BAHMIO.
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COEAMHEHUH XJIOpa.
JlabopaTopHblii onbIT. 32.Pacnio3naBanue

TraJorcHuJ-uoHoOB

Yemanasenueams TPUUYMHHO-CICACTBEHHBIE CBS3H MEXKIY
XUMHUYECKOH CBSA3BIO U TUIIOM KPUCTAUIMYECKOM PELIETKU B
COEJMHEHUSAX TaJIoreHOB U (PU3NYECKUMHU U XUMUYECKHUMHU
CBOMCTBAMM 3TUX BEILECTB.

IIposooums, Habniooamv W ONUCLIGAMb XAMHUYECKHN
DKCIIEPUMEHT 110 PACHO3HABAHMIO TaJOTCHUJ-UOHOB C
co0JII0/IEeHHEeM IIPAaBUJI TEXHUKU OE€30IaCHOCTH.

Buinoansamo

pacuéTel MO XUMHYECKHM (QopmynaMm u

YPaBHEHUSIM  pPEaKLMi, NPOTEKAIIMX C  y4aCTUEM

COE€IMHEHHI TAJIOTEHOB

19

Ilpaxmuueckas
paboma 2. zyuenue
CBOWCTB COJITHON

KHCJIOTBI

ConsgHas KHCIOTa KaK CHIIBHBIN QJICKTPOJIUT.

Tunuynasie peakiuu KHUCJIOT, XapaKTCpHBIC IJIid
COJISHOM KHCJIOTBI: B3aMMOJICHCTBHE C METalllaMH,
OCHOBHBIMH n aM(l)OTepHI)IMI/I OKCHuJaMu,
OCHOBAHUSAMHU H aM(I)OTepHBIMI/I TUAPOKCUIAMU,

consmu. KauecTBeHHas pCaKnus Ha XJIOpUA-UOH

Ymems oOpamarbes ¢ 1a00paTOpHBIM 00OPYJOBAHUEM H

HarpeBaTelbHBIMM ~ NpUOOpaMH B COOTBETCTBUU  C
IpaBUJIaMU TEXHUKH 0€30IaCHOCTH.

Habniooams cBOWCTBA 3JEKTPOIUTOB U MPOUCXOISANINX C
HUMH SBJICHU.
Habniooams W onucvliéams  peaklMM C  y4acTHEM
AIIEKTPOJMTOB C MOMOIIBIO PYCCKOTO (POJHOTO) s3bIKa M
SI3bIKA XUMUH.

Dopmynuposamb BBIBOJBI 10 pe3yJbTaTaM IPOBEIEHHOTO

9KCIICPUMCHTA
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20 Oo6mas OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnsl. | /Jasame  00IIyl0  XapaKTEpPUCTHKyaTOMaMm,  MPOCTBIM
XapaKTepUCTHKA Cepa B mpupomen e€ mnoiydeHue. AJIIOTPONHBIC | BEIIECTBAM U COCIMHEHUSM XaJbKOTEHOB B 3aBUCUMOCTH OT
anemenToB VIA- MOIU(UKAIMKM Cepbl U HUX CBOMCTBA. XMUMHYECKHE | MX ITOJIOKCHUS B IEPUOMUYECKOM CHCTEME.

TpYIIBI — CBOICTBA cepbl U €€ IPUMEHEHHE. Xapaxmepuzosams CTpOEHHE, AUIOTPOIUIO, (pU3NIECKUE H
xaspkoreHos. Cepa JdemoHcTpanuu. BzaumoaeiictBue cepsl ¢ XUMHUYECKHE CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHUE CEPBI.
MeTajuiaMu. ['opeHune cepsl B KUCIOpOIe Ycemanaenueams TPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
CTpOGHHEM  aTOMa, XWMHYECKOH  CBSI3bIO,  THUIIOM
KPHCTAJUINYECKOW PEIETKH cephl M e (U3NYECKHUMU |
XUMHAYECKHUMHU CBOWCTBAMH.
Bvinonnsams  pacy€rbl MO0 XUMHUYECKHM (GOpMYyIaM |
YPaBHEHMSIM PEAKLIUH, IPOTEKAIOIIUX C YYACTHEM CEpBHI.
IIposooumys, Habmooams W onucvLleamv XUMUYECKUI
HKCTIEPUMEHT T10 TOPEHHUIO CEPhl Ha BO3/IyXE U B KHUCIOPOJIC
C COOJTIOZICHNEM TIPaBIII TEXHUKH 0€30TacCHOCTH
21 CepoBojiopo 1 CepoBoJ1opoJI: CTpOEHHE MOJEKYIbI, (husnyeckue u | Xapaxmepuzosams ¢ UCHOIb30BAHUEM PYCCKOTO (POIHOTO)

Cyb(pUIBI

XUMHUYCCKUC CBOﬁCTBa, MOJIY4YCHHUEC U 3HAYCHUC.

CepoBogoponnass kucinotra. Cynb@uapl U HX
3HaueHwue. JlroMmuHOPOPHI.
Jemoncrpanuu. Komnekius CcyabQUIHBIX Y.

KauecTBennas pCakuusa HaCYJ'IB(I)I/I,Z[-I/IOH

A3bIKA M S3bIKA XUMHH COCTaB, GU3NUYECKUE U XHUMHUYECKUE
CBOICTBa, TMOJIYYCHUE W TPUMCEHEHUE COCAMHCHHUU CEphl B
CTENeHN OKUCICHUS —2.

Ha3zvieams coenquHEHUs cepbl B CTETIEHU OKUCICHHS —2 TIO
bopmyne u cocmagnams GOpMyYIIBI IO UX HA3BAHUIO.
Cocmasnamo HOHHBIE

MOJICKYJIAPHBIE U YpaBHCHUA
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peakuuii, XapakTepU3yIOIIHE XHUMUYECKHUE  CBOMCTBa
COCIMHEHUH CEpbl B CTENIEHU OKUCIICHUS —2.

Onucvieamo MIPOLIECCHI OKHUCJICHUS-BOCCTAHOBJICHUS,
onpeoensams OKUCIUTEIb U BOCCTAHOBUTEIb U COCMABIAMb
AJICKTPOHHBIA OaJlaHC B pEaKIMsIX C YJacTHEeM CEphl B
CTETNEHU OKUCIICHUS —2.

Yemanasenueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
XUMHUYECKOH CBSI3bI0 U TUIIOM KPUCTAJUIMYECKOUN PEIIETKH B
COCIMHEHUSX CEepbl W (PU3NYCCKUMU H XUMHUYCCKUMU

CBOMCTBAMU DTUX COEIMHEHUN

22

Kucnoponnsie

COCAUHCHUS CCPhI

Oxcun cepni(IV), cepHucras KucioTa, CyabQUTHI.
KavecTBeHHast peakiyst Ha CyJb(UT-HOH.

Oxkcun cepwi(VI), cepHas kucinora, CyibQaThl.
Kpucramnorngparsl. KauecTBeHHass peakuus Ha
Cynb(aT-uoH.

Jemoncrpanuu. OOecuBeurBaHHE OKpallEHHBIX
TKaHEH U [[BETOB CEPHUCTHIM T'a30M.
KOHIIEHTPUPOBAHHOMN

BsaumopeiicTBue CepHOM

KHCIOTHI ¢ Menpto. OOyrmuBaHue OpraHMYECKHX
BEILIECTB KOHIEHTPUPOBAHHOM CEPHOU KHUCIOTOM.

JlaGoparopubiii onbIT.34. KauecTBeHHbBIE peakIMU

3anucvieams  HOpMYNBI OKCHIIOB CEpBI, HA3bl8aAMb WX,
Onucvi6ams CBOWCTBA HAa OCHOBE 3HAHUM O KHUCIOTHBIX
OKCH/JIaX.

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKA M S3bIKA XUMHH COCTaB, GU3NUYECKUE U XUMHUYECKUE
CBOWCTBA CEpPHOM KUCIIOTHI KaK 3JIEKTPOJIUTA.

Cocmasnsams  MONEKYNISIPHbIE W  HWOHHBIE YpPaBHEHHS
peaKkuuii, XapaKTEPU3YIOIINX XUMUUYECKUE CBOMCTBA CEPHOMU
KHUCJIOTBIL.

Pacnosznaeams cynbhaT-nuoHbI.

Xapakmepuzoeams ¢ UCHOIb30BAHUEM PYCCKOrO (POIHOIO)
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Ha cyNb(haT-uOHBI

SA3blKa M S3bIKA XUMHUU CBOWMCTBA KOHUEHTPUPOBAHHOMN

cepHoﬁ KHCJIOTHBI KaK OKUCJIUTCIIA.

Cocmasensame ypaBHEHUS OKMCIIMUTENHHO-
BOCCTAHOBUTEJIBHBIX ~ PEAKIMH METOJIOM  DJIEKTPOHHOI'O
OanaHca.

Buinoanams  pacdérel MO0  XUMHUYECKUM  QopMylaM |

YpaBHCHUAM peaKHHﬁ, MIpOTCKAOIIUX C Yy4aCTUEM cepHoﬁ
KHCJIOTHI.

Habnwooams 1 onucviéams XUMAYECKUH SKCIIEPUMEHT

23 Ilpaxmuueckas CepHass KHWCIOTa KaK CHJIBHBIH  DIIEKTPONUT. | Ymems oOpamaTthCsi ¢ 1a00OpaTOpHBIM 00OpYIOBaHHEM U
paboma 3. zyyenne | TUNWYHBIE pEaKIUU KHUCIOT, XapaKTepHbIe /s | HarpeBaTeIbHBIMA  NpUOOpaMH B COOTBETCTBUU  C
CBOMCTB CEpHOM pa30aBiIeHHON CEpPHOM KUCIOTHI: B3aUMOJACHCTBHE C | MPaBUJIAMH TEXHUKH O€30MaCHOCTH.

KHUCJIOTBI MeTajlIaMy, OCHOBHBIMH " amotepHbiMU | Habniooams CBONCTBA 3JEKTPOIUTOB U NMPOUCXOIANINX C
OKCHJJaMU, OCHOBAaHUsSIMU )51 aM(bOTepHI)IMI/I HUMH SIBJICHUH.
ruapokcuaaMu, consmu. KadectBenHas peakius Ha | Habniodams W onucvléams  PeakUM € y4acTHEM
cynb(haT-uoH AIIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIU
POJTHOTO) SI3BIKA M SI3bIKA XUMUH.
@opmynuposamb BBIBOJBI MO pe3ylbTaTaM IMPOBEIEHHOTO
AKCIIEPUMEHTA
24 Oobmas OOmiasi xapakTepucTUKa dJIeMEHTOB VA-rpynnsl. | [Jagams  0OLIyl0  XapaKTepUCTUKyaTOMaM,  IPOCTBHIM
XapaKTepUCTUKA A30T, CTpoeHHWe aroMa ¥ MOJEKYJbl a30Ta. | BEECTBAM W COCAMHEHHUSM »dJieMeHTOB VA-Tpynmbl B
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XUMHUYCCKUX
31eMeHTOB V A-

rpynmsl. A30T

dusnyeckue U XMMUYECKHME  CBOWCTBA M
MpUMEHEHUE a30Ta. A30T B TMPUPOJE U €ro
Ouosoruueckast poiib.

Hemoncrpaumu. [uarpamma «CocTaB BO3IyXan.

Buneodparmentst u cnaiiasl «lItuusu 6azapbi»

3aBUCUMOCTH OT UX IOJIO)KEHUS B IIEPUOIUYECKON CUCTEME.
Xapakmepuzoeams ¢ UCNOIB30BAHUEM PYCCKOrO (POIHOIO)
A3blKa M S3blKa XMMHUU CTpOEHHE, (u3HUecKHue U
XMMHYECKHE CBOMCTBA, IIOJIyYCHUE U IIPUMEHEHHUE a30Ta.
Hasvieams coenuHeHus a3ora Mo (GopMylie U cocmasisame
(GopMyJIbI 110 UX HA3BAHHUIO.

Yemanasnueams TpUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CTPOEHHEM aToOMa U MOJIEKYJIbI, BUAOM XMMHUYECKOHN CBS3H,
TAIIOM  KPUCTAJUIMYECKOM  pemETKM a30Ta MU €ro
($U3NYECKUMU U XUMUYECKUMU CBOWCTBaMHU.

Buvinonnams  pacy€rbl MO0 XMMHUYECKMM (GOpMylnaM M|

YpaBHCHUAM peaKHHﬁ, MPOTCKAOUINX C YHAaCTUCM a30Ta

25

Ammvunak. Coiu

AMMOHU

AMMHAK, CTpOCHHUE MOJEKYJIbl U (PU3NUECKHE
CBOMCTBA. AMMHayHas BOJA, HAIIATBIPHBIA CIUPT,
ruapar aMMuaka. JIOHOpHO-aKUENTOPHbIA MEXAHU3M
oOpa3oBaHHsl CBSA3M B  KaTHOHE  aMMOHHUSIL.
BoccranoButenpHBIE CBOMCTBA aMMHAaKa.

Comu ammoHMA W uX HpuMeHeHue. KadecTBeHHas
peakuys Ha KaTUOH aMMOHHUS.

coOupanue U

demoncrpauuu.  IlomyueHnue,

pacCriosHaBaHWEC aMMHakKa. Paznoxenune Juxpomara

Xapaxmepuzoeams ¢ UCNOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3blKa M sA3bIKa XHUMHUHU COCTaB, CTPOEHUE MOJEKYJIbI,
¢u3nyeckue M XUMHUYECKHE CBOWCTBA, TOJIYy4YE€HUE U
IIPUMEHEHHE aMMUaKa.

Ha3zvieams conu amMmMmMoHMs 110 GopMyliaM U coCmasisamy
(bopMyIIbI 110 UX HA3BAHUSM.

3anucvieamv  MOJEKYJISpHbIE U  WOHHBIE ypaBHEHHUS
XUMHYECKHE  CBOMCTBA

peakumii,  XapaKTepHU3YIOIIUX

aMMHMaKa U COJIEM aMMOHMUS.
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aMMOHUSI.
JlabopaTopHblii onbIT.36. KauecTBeHHast peakiius

Ha KaTUOH aMMOHUA

Cocmasnamo ypaBHEHUS OKHCIIUTENLHO-
BOCCTAHOBUTEJIBHBIX PpEAKIMH C ydyacTHEM aMMHaKa C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajaHca.

Yemanasnueams TPUYMHHO-CICACTBEHHBIC CBSI3H MEXKIY
BUJIOM XHUMHYECKOW CBSI3M, THUIIOM KPHUCTAJUIMYECKOU
PEIIETKHB aMMHAKe M COJSX aMMOHHUS U (DU3WYECKUMHU U
XAMHYECKHMU CBONCTBAMM 3THX BEIIECTB.

Ilposooums, mnabroO0ams W ONUCHIGAMb XUMHYCCKHUI
AKCIIEPUMEHT TI0 pPAaCMO3HABAHMIO HOHOB AaMMOHHS C
COO0JTI0/ICHHE TTPABHII TEXHUKHU 0€3011aCHOCTH.

Buvinonnamo

pacu€rbl MO XHMMHUYECKMM GopMylnaM M|

YpaBHCHUAM peaKHHﬁ, MPOTCKAOMIUX C YyHaCTUEM aMMUaKa

26

IIpakmuueckas
paboma 4.1lony4yenue
aMMHaKa 1 U3y4eHHe

€Tr0 CBOIICTB

[Tomy4yenue, cobnpaHue U pacrio3HaBaHUE aMMHAKa.

N3yueHne pacTBOpUMOCTH aMMHaka B BOJIE U

XapaKTCPUCTHUKA OCHOBHBIX CBOMCTB ruapara
ammuaka. KauecrBeHHas pcaKkiusgd Ha KaTHOH
AMMOHUA

Lonyuame, cobupamsw U pacnosHasamo
ammuak. Oopawamuvcs ¢ 1a00paTOpHBIM 000PY/IOBAaHUEM U
HarpeBaTeNbHBIMU ~ MPUOOpPaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habnwoams W onucvbiéams XAMUYECKUH DSKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUH.
@opmynuposams BBHIBOABI MO pe3ylbTaTaM MPOBEIEHHOTO
HKCIIEPUMEHTA.

Compyonuuames B TIpOIECCE Y4EOHOTO B3aMMOJICHCTBHS
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npu paboTe B rpymmax

27—28

Kucnoponusie

COCANHCHHUA a30Ta

Oxkcuibl a30Ta: HECOJIEOOPA3YIOIINE U KUCTIOTHBIC.
A3oTucTas KUCJIOTa U HUTPUTBL. A30THasl KHUCIIOTA,
e€ Ioy4yeHue U cBorcTBa. Hurparsl.
JdemoHcTpanmu. B3aumopeiicteue
KOHIICHTPUPOBAHHOM Aa30THOW KHCIIOTBI C MEIBIO.
I'openne uy€pHoro mnopoxa. Pasnoxenue HuTpara
KaJIusl ¥ TOPEHUE IPEBECHOTO YTOJIbKA B HEM.
JlabopaTopHblii onbIT. 37. XUMHYECKHE CBOMCTBA

a30THOM KHUCJIOTHI KaK OJICKTPOJIUTA

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POJHOIO)
A3bIKA U SA3bIKa XUMHUM COCTaB, (PU3UYECKHE U XMMUYECKHE
CBOICTBa, [TOJIyYE€HUE U IPUMEHEHUE OKCHJIOB a30Ta.
Cocmasnams  MOJEKYJISIPHbBIE W WOHHbBIE YPaBHEHHS
peakuuii, XapakTepU3yKIUX XHUMUYECKHE  CBOMCTBA
OKCH/JIOB a30Ta.

Yemanasnueams TPUYMHHO-CICACTBEHHBIE CBSI3H MEXKIY
BUJIOM XHMHMYECKOW CBA3H, THUIIOM KPHUCTAJUIMYECKOU
peméTKM B OKCHUJAX a3oTa M HUX (QU3NYECKUMH H
XUMHAYECKUMH CBOMCTBaMHU.

Xapakmepuzo6ams ¢ UCNOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SA3bIKAa XUMHUH COCTaB, (PU3NYECKHE U XMMUYECKHE
CBOMCTBA Qa30THOM KHUCJIOTBI Kak OJJIEKTPOJIUTa M €€
IIPUMEHEHNE.

3anucvieamo MOJICKYJIIPDHBIC W HWOHHBIC  YPABHCHHS
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peakuuii, XapakTepU3yIOIIHE XHUMUYECKHUE  CBOMCTBa
a30THOM KUCJIOTHI KaK JIEKTPOJIUTA.

Ilposooums, Habn0OO0amMs W ONUCHIGAMb XUMHYCCKHUI
SKCIEPUMEHT, XapaKTepU3YIOIIUA  CBOMCTBA  a30THOMU
KHCIIOTBI KaK OJJICKTPOJIUTA, C COOJIOJICHUEM TIPABHII
TEXHHUKHU 0€3011aCHOCTH.

Xapaxmepuz06amba30THYIO KUCIOTY KaK OKUCIUTEIb.
Cocmasnams

YpaBHCHUA OKHUCIHUTCIIBHO-

BOCCTaHOBUTEIBHEIX peakuuid, XapaKTEPU3YIOIINX
XUMHYECKHE CBOMCTBA a30THOM KUCIOTHI KaK OKUCIIHTENS, C
MOMOIIBIO0 METO/Ia STIEKTPOHHOTO OaaHca.

IIposooumys, Habmooams W onucvLleamv XUMUYECKUI
SKCIEPUMEHT, XapaKTepU3YIOIIU  CBOWMCTBA  a30THOMU
KHUCJIOTHI KaK OKUCIIUTENS, C COOTIOIEHUEM MTPABUIT TEXHUKHU

0€30I1aCHOCTH

29

®docdop u ero

COCIUHECHUA

docdop, crpoeHue aroma u annorponus. Pochuabl.
®ochun. Oxcun dochopa(V) u  dochopHas
kucnora. Pocatsl.

JemoncTpamuu. O0pa3ubl IPUPOJHBIX COSAMHEHUN
dochopa. T'openue ¢dochopa Ha BO3ayXe U B

kucnopone. Ilomydenue OGemoro Qochopa wu

Xapaxmepuzoéams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
SA3bIKA U A3bIKa XUMUH CTPOCHUC, AJUIOTPOIIUIO, (bH?)PI‘IeCKI/Ie
U XHUMHYECCKUC CBOﬁCTBa, IMOJIYUCHHUEC W TMPUMCHCHUEC
docdopa.

CaMOCTOSTEIBbHO onuceledams CBOMCTBa OKCHIa

dochopa(V) Kak KHUCIOTHOTO OKCHJIa H CBOWMCTBA
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HCIIBITAHUE €TI0 CBOMCTB.
JlabopaTopublii onbIT. 38.KauecTBeHHast peakiius

Ha docdar-uon

bocopHOIi KHCITOTHI.

dochopa(V) wu

dbocpopHOl KHCIOTHl ypaBHEHUSIMH COOTBETCTBYIOIIUX

HnnrocmpuposamsCBOWCTBA  OKCHAA

peaKIui.
IIposodums, Hab0OaGmMb W ONUCLIBAMb XUMHYECKUH
OKCHEPUMEHT €  COOJIIOJJICHHEM  TpaBWI  TEXHUKHU
0€301MMacHOCTH.
Pacnosznasams dhochar-noHsl
30 Oobmas OOmas xapakrepuctuka syneMeHToB |VA-rpynnsl: | Jasames 0O0LIyl0 XapakTEpUCTUKY aroMaM, MPOCTHIM
XapaKTepUCTHKA 0COOEHHOCTH CTPOCHHSI aTOMOB, ITPOCTHIX BEIIECTB U | BEIIECTBAM M COCIMHEHHSIM OJJIeMeHTOB I[VA-rpynmsl B

3reMeHToB IV A-

IPYIIBL. YTIEpOL

COE€TMHEHUI B 3aBUCUMOCTHU OT TIOJIOXKCHHUA

3JIEMEHTOB B IIEPUOAUYECKON CHUCTEME. YTJIEPO..
KpyroBopor yriepoma B mpupoje. AJUIOTPOIHbBIE
rpa¢put.  AmopdHBIii

yIJIepoAd: caxka, JPEeBECHBIH yroiab. AjncopOuus.

MoauUKaIUH: aimMas,

XUMHYECKHE CBOMCTBA yriepoza.
KokcoxnMmuueckoe Ipon3BOACTBO U €0 MPOIYKIIHS.
Kap6uasr.

Jemoncrpanuu. Komnexius «O06pa3isl MpUpOIHBIX
IToprper H. M.

COCIIMHEHUI  YIJIepoAay.

3enuHckoro. [lornonenne akTUBUPOBAHHBIM YITIEM

3aBUCUMOCTH OT X IOJIOKEHHSI B IEPUOINICCKON CUCTEME.
Xapaxmepuzoéams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOIO)
SA3bIKA U A3bIKa XUMUH CTPOCHUC, AJUIOTPOIIUIO, (1)I/I3I/I‘-ICCKI/IC
U XHUMHYECCKUC CBOI\/JICTBa, MMOJIYYCHUEC W TMPUMCHCHUC
amopdHoTo yrieposa.

Cpasnueams CTpOCHUE U CBOMCTBA aniMa3a U rpaduTa.

Onucpl8ampOKUCIUTEIBHO-BOCCTAHOBUTENILHBIE ~ CBOMCTBA
yrieposa.
IIpogooumys, Habmooams W oOnuUCLIBAMb XUMUYECKUI

9KCIICPUMCHT C CO6JIIO,[[CHI/I€M IpaBUJI TCXHUKHU

0€301I1acHOCTH
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pacTBOPEHHBIX BELIECTB WJIM Ta30B. Y CTPOWCTBO

pOTUBOTa3a

31

Kucnopoausie

COEIMHEHMS yriepoaa

Okcun  yraepoma(ll):  cTpoeHne  MOJIEKYJIBI,
nonydyeHue u cBoiictBa. Oxcun yriaepoga(IV):
CTPOCHHE MOJIEKYNbI, TIIOJIyueHHE W CBOWCTBA.
VYronpHas kucnora. Conu  yroJbHOH  KHUCIIOTHI:
KapOoHaTel W TUApOKapOoHaThl. TexHuueckas u
MUIIeBas cofa.

JlabopaTopHublii onbIT.39. Ilomydyenne u cBOWCTBa

YTOJIBHOM KHUCJIOTHI

Xapakmepuzoeams ¢ NCTOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U S3bIKAa XUMHUHM COCTaB, (PU3MYECKHE U XUMUYECKHE
CBOIICTBA, MTOJTyYCHHE U TIPUMEHEHUE OKCHIOB YTIIEPO/a.
Yemanaenueams TNPUYMHHO-CIICICTBEHHBIC CBSI3U  MEXKILY
BUJOM XHMHYECKOW CBS3M M THIIOM KPHCTALTHYECKON
pPEmIETKH BOKCHAAX yrjiepoga W HUX (U3NYECKHUMU H
XUMHUYECKHUMHU CBOWCTBAMH, a TAK)KE IIPUMEHEHUEM.
Cobniodams  TpaBUJa TEXHUKH  O€30MAaCHOCTH  TIpHU
MCIOJIb30BaHUH NTE€YHOT'O OTOIJICHHUS.

Okasvieams TIEPBYIO TOMOILNL TPH OTPABICHUU YTapHBIM
ra3om.

Xapakmepuzoeams ¢ NCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SA3bIKa XUMHUH COCTaB, (PU3NYECKHE U XMMUYECKHE
CBOWCTBA, MOJIy4Y€HHE U IMPUMEHEHNUE YrOJbHOM KHCIOTHI U
e€ counell (kapOOHATOB U THIPOKApOOHATOB).
HUnnrocmpuposams 3aBUCUMOCTH CBOMCTB COJIEH YTOJIBHON
KHCJIOTHI OT UX COCTaBa.

IIpogooumys, Habmooams W ONUCLIBAMb XUMUYECKUN

OKCIICPUMCHT C CO6J'IIO)I€HH€M IIpaBuJI TCXHUKU
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0€30I1aCHOCTH.
Pacnosnasamn xapOOHAT-NOH.
Bovinonnuameo

pacuéTel 1O XHMMHYECKUM (QopMmyIaMu

YpaBHEHUSIM peaxiui, MIPOTEKAIOIINX c

Y4aCTUEMCOEAMHEHHI yriaepoaa

32 Ipakmuueckas [Tonyuenue, coOupanue W  pacrnosHaBanue | [lonyuams, cobupams W  pacno3Hagamsv  YTIEKUCIBIA
paboma 5.Ilomyuenue | yriaekucinoro raza. W3ydenwe pactBopumocTH | ra3z.Obpawamscsi ¢ 71a0OpPaTOpPHBIM  O0OpPYIOBAaHUEM H
YIJCKUCIOr0 ra3a M | YIJIGKHCIOrO ra3a B BOJAE U XapaKTePUCTHKA | HATPEBaTEIbHBIMU  NMpPUOOpaMH B COOTBETCTBHH  C
M3Yy4YEHUE €ro CBOMCTB | KUCIOTHBIX CBOMCTB YT OJIbHOM KHUCJIOTHI. | IPaBUJIAMH TEXHUKU O€30MaCHOCTH.

KayectBennast  peakuus Ha  kapOoHar- U | Habniooame W onucvléamvs XUMAYECKHHA DKCIIEPHUMEHT C
TUIPOKapOOHAT-UOHBI MTOMOIIIBIO PYCCKOTO (POJTHOTO) S3bIKA U S3bIKA XUMHH.
@opmynuposams BBHIBOJABI MO pe3ylbTaTaM MPOBEIEHHOTO
IKCIIEPUMEHTA.
Compyonuuames B TIpOIIECCE Y4YEOHOTO B3aMMOJICHCTBHS
npu paboTe B rpymnmnax
33 YrieBoaopoibl Oprannueckasxumus. YriaeBoaopoabl. MeraH, 3TaH | Xapakmepuzoeams OCOOCHHOCTH COCTaBa M CBOWCTB

n npomnan KakKk NpEaACIIbHBIC (HaCBIH_[CHHBIe)

YrJIICBOAOPOIBI. OTujeH n allCTHUIICH KakK
HCTIPCACIILHBIC (HeHaCBIH_ICHHBIe) YTrJIICBOAOPOABI.

CtpykTypHble (OPMYINIBI OPraHWYECKHX BEIIECTB.

OpPraHMYECKUX COCTUHEHHM.
Pasznuuamsb ipenenpHbple N HENPEAEIbHBIE YTIIEBOAOPOBI.
Hasvisams u 3anuceiéams (HopMynbl (MOJEKYJISpPHbIE U

Ba)KHEHUIIHNX MpeJICTaBUTENEH

CTPYKTYpHBIE)
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['openue yrneBogopoaoB. Peakiuu geruipupoBaHus
IIpeEIbHBIX YIIIEBOJIOPOIOB.

JemMoncTpanuu. Mojenu MoJeKyl MeTaHa, JTaHa,
STWIIEHA U aleTuieHa. B3aumoneiicTBue 3TuieHa ¢

OpOMHOIA BO/IOH 1 pacTBOPOM TEpMaHraHaTa KaJIHs

YIJIEBOJOPO/IOB.

Habniooams 3a XOAOM XUMHUYECKOTO 3KCICPUMEHTA,

OIKCHIBATH €T0 U JEJIaTh BBIBOBI HA OCHOBE HAOIIOICHHIA.
Quxcuposams PE3yNbTaThl AKCIEPUMEHTA C IOMOUIBIO
pycckoro (poaHOro) s3bIKa,

a TaxKXkE C [OMOHIIbIO

XUMUAYECKUX (POPMYI U ypaBHEHHI

34 Kucnoponconepxa- CrnupTsl. OTWIOBBI  CIIUPT, €ro IOJy4YeHHUe, | Xapakmepuzoeams CIAPTHI Kak KHUCIOPOACOAEpKAILNE
1I1€ OpraHu4ecKue IpUMEHEHHEe M (U3UOJOIMUYECKOe  JICHCTBHE. | OPraHUYECKUE COSIUHEHUS.
COCIMHEHMS TpéxaTroMHusIii ciupT rmuepuH. YKcycHas kuciota | Knaccuguyuposams CnupThl TO YUCIY THIPOKCHIBHBIX
KaK MpPeJCTaBUTENb KapOOHOBBIX KUCIIOT. IPYIII B UX MOJIEKYJaxX.
Jemoncrpanuu. OOmme xuMHYeckHe CBoHcTBa | Haszvieams peacTaBuTeNeil OAHO- U TPEXATOMHBIX CIIMPTOB
KUCIOT Ha  TpuUMepe  YKCYCHOM  KHCJOTHI. | M 3alUCHIBATh UX (OPMYIIBI.
KauecTBeHHas peakiiisi Ha MHOTOAaTOMHBIE COUPTHL | Xapakmepu3zoeambKapOOHOBbIE KHCIIOTBI KaK
KHCIIOPOJCOAEPKAIUE OPTAHNYECKUE COCAUHECHHUS.
35 Kpemuuii u ero Kpemuuii, ctpoeHune ero atoMa M HaxOxXJIeHHE B | Xapakmepu3oeams C UCHOIb30BAHUEM PYCCKOTO (POIHOTO)

COCIUHECHUA

npupoje. CBoiictBa kpeMHus. CHIMIIHABI U CUJIAH.
Oxcun kpemuusa(IV). KpemnueBas kucinora u eé
COJIH.

Hdemoncrpanun. Komnekius «O06pa3iibl mpupoIHbIX
COCIMHEHU I Konnexuus

KPpCMHU». CTCKJIA,

KE€paMUKH, HEMCHTA U I/ISJIG.]'II/Iﬁ U3 HUX.

sA3bIKA W A3bIKA XMMHUHU CTPOCHHE ATOMOB M KpHUCTAJIIOB,
(1)I/I3I/I'—ICCKI/IG n XHMHUYCCKUC CBOﬁCTBa, IMOJIY4YCHHUE U
MPUMCHCHUC KPCMHMU.

Yemanasnusame MMPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKAY
CTPOCHUCM aTOMa, BHUIOM XUMHYECKOMN CBsA3U, THUIIOM

KPUCTAIIMYECKON PEIIETKU KPEMHHUS U ero GU3NYECKUMU U
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JlabopaTopHble ONBITHI. 40.ITponyckanue

YIJIEKUCIIOTO T'a3a Yepe3 pacTBOP CUIIMKATa HaTPUs

XUMHUYECKMH CBOMCTBAMH.

Bvinonnams  pacu€Tel MO  XMUMHUYECKHM  (QopmyliaMu
YPaBHEHMSIM PEaKLUM, MPOTEKAIOIUX C YyYaCTHEMKPEMHHUS
U €r0 COCTUHEHUN.

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POIHOIO)
S3bIKA U SI3bIKAa XUMHUH COCTaB, (PU3MUYECKHE W XUMHYECKHE
CBOWCTBA, [10JIy4YEHHE U IPUMEHEHUE COCIMHEHUI KPEMHUSI.
Cpasnusams TUOKCUABI YIIIEPOJa U KPEMHUS.

Onucvieamy BaXHEWIIUE TUMBl HTPUPOJHBIX COEIUHEHUHN

KpEMHUS KaK OCHOBHOT'O DJIEMEHTA JINTOC(EPHI.

36 CunukaTtHas [IpousBoncTtBo crtekna u  uementa.llponykuus | Xapakmepuzosams CUTUKATHYIO TPOMBIIUIEHHOCTh M €€
MIPOMBIIIITIEHHOCTh CHJIMKaTHOMN MPOMBIIUIEHHOCTH :ONITUYECKOE | OCHOBHYIO MPOIYKITHIO.
BOJIOKHO, Kepamuka, dapdop, dasuac. Ontuueckoe | Yemanasnusames aHaIOTUN MEKIY PA3TUIHBIMHU OTPACIISIMU
BOJIOKHO. CUJIMKATHOU MMPOMBIINIJICHHOCTH
JleMoHCTpaLuM. Konnexuust MPOTYKITHH
CIJIMKaTHOM TMPOMBILIUIEHHOCTH. BumeopparmMeHTsI
u cnaipl «IIpon3BOICTBO CTEKIIA U LIEMEHTA)
37 [Tonyuenue Hemerannet B mpupopae.dpakioHHas meperoHka | Onucvléams HaXOXKACHUE HEMETAIIOB B IPUPOJIE.
HEMETAJIJIOB KHUJKOTO  BO3JyXa Kak Crmoco0d  monydeHus | Xapakmepuzosamo (GpaKIMOHHYIO TIEPETOHKY KUIKOTO

KHCJIOpoAa, a3oTa U aprosa. Ilomydenue docdopa,

KpeMHUS, XJI0pa, Hoa. DJIEKTPOIU3 PacCTBOPOB.

BO31yXa KaK COBOKYITHOCTb (I)I/ISI/I‘-ICCKI/IX IIpOIECCOB.

Apeymenmupoeéams  OTHECEHHE IPOLIECCOB  MOTYYEHUS
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JdeMoHcTpanuu. Komnexnus «Ipuponusie

COCMHEHUS HEMeTaioBy». BuaeopparmMeHTsl u

CJ'I&IZI[BI ((CDp AKIIMOHHasA IIEPETOHKA KHUIKOIo

Bo3ayxa». Bugeodparments! u cnaitnbl «llomydenue

AKTHUBHBIX HEMCTAJIJIOB K OKHCIHUTCIBHO-

BOCCTAHOBHUTCIIbHBIM IIpOLIECCaM

BOJ0OpOAA, KHCII0poJia u raJloreHOB
ANEKTPOIIUTUYECKUM CIIOCOOOM»
38 [Tonyuenue [lonydyeHue CepHOUM KHUCIOTBL: CBIPbE, XUMM3M, | Xapakmepuzosamsb XUMU3M, CBIPBE, aIllIaApaTypy U HAy4YHbIE
BAKHEHIINX TEXHOJIOTUYECKAsi CXEMa, METOJ KMILSILEro CJIosl, | IPUHUUIIBI IPOU3BOJCTBA CEPHON KHCIIOTHI.
XUMHUYECKHUX IIPUHIATIIBI Terno0o0MeHa, nportuBotoka U | Cpasnueéams ~ TPOU3BOACTBO  CEPHOM  KUCIOTBI U
COEIMHEHU I uupkyasaauu. Oneym. IIPOU3BOJICTBO aMMHUaKa
HEMETAJIJIOB IIpousBoncTBO  amMmuaka: CBIpBE,  XHMMM3M,
TEXHOJIOTHYECKAsl CXEMa.
Jemoncrpaunu.Monaenu armaparoB JUIst
MPOU3BOJACTBA CEPHOM KUCIOTHI. Mo/IeNIb KUMSIIETO
cios. Mojenb KOJOHHBI CHUHTE3a aMMHakKa.
Buneopparmentst u  cnaiigsl  «IIpousBoacTBo
CepHOIl KHCIOTB». BuaeodparMeHTsl u craiiabl
«[IpousBonctBo ammuakay. Komnekuust «Coipb€ 11st
IIOJIyYEHUS CEPHOM KUCIIOTBI»
39 O06o0muieHue o TeMe | YpOoK-ylpakHeHHe c UCTOJIb30BaHuEM | [Ipo6ooumsb OLEHKY COOCTBEHHBIX JJOCTH)KEHUH B YCBOCHUHU
«Hemeramnbl u ux CaMOCTOSITENIbHOM ~ pabOThl MO  BBINOJHEHHUIO | TEMBI.
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COCOANHCHUA»

IIPOBEPOYHBIX TECTOB, 3aJaHUMN U YIIPAKHECHUN

Koppexmuposamb cBOM 3HaHUS B COOTBETCTBHM C
IUIAHUPYEMBIM PE3YJIbTaTOM.

Ionyuams xXumMudeckyro HWHGOpPMALUU U3  PaA3TUYHBIX
HMCTOYHUKOB.

IIpeocmasnams uHpOpMammio mo teme «Hemeramms» B
BUJE TaOIMIl, CXEM, OIMIOPHOIO KOHCIEKTa, B TOM YHUCIIE C

npuMmeHenuem cpencts MKT

40 Konmponvnas paboma 2 no teme «HemeTalasl 1 UX COCTUHEHHS
MeTtauibl 1 ux coequHenus (16 1)
41 Oo6was [Tonoxenue MeTayuioB B Inepuoauyeckoi cucreme | O0wsacHAmb, YTO TAKOE METAIUIbI.
XapaKTEepUCTHKA xumnueckux osnementoB JI. M.  Menpgeneesa, | Xapakmepuzoeams XUMUYECKUE dJIEMEHTBI-METAIUIBI TI0 UX
METaJUIOB CTPOEHHE UX aTOMOB U KpUCTAJUIOB. MeTaimmuyeckas | OJIOKEHUIO B iepuoandeckon cucreme /1. 1. Menneneena.
CBA3b U METAJUIMYECKash KpUCTauIMYecKas pewmeérka. | [Ipoenozupoeams CBONCTBA HE3HAKOMBIX METAJIOB 110
@u3nyecKkue CBOMCTBA METAJIOB: JJIEKTPO- U | MIOJIO)KEHUIO B IEPUOJUYECKON CHUCTEME XUMHYECKHX
TEIUIONPOBOJHOCTb, ~ OTpaXKarollasi CIOCOOHOCTH, | aneMeHTOB /. V1. Menneneena.
IJIaCTUYHOCTh. YEpHBIEH 1IBETHBIE METAJLIbI Yemanaenueams TPUUYMHHO-CIEACTBEHHBIE CBSI3H MEXKIY
CTPOEHHEM aTOMa, BHUJOM XHMHUYECKOM CBSI3M M THUIIOM
KPUCTAINIMYECKON PEIETKH Yy METAJJIOB — IPOCTHIX
BEUIECTB U UX COEAUHEHHUN
42 XuMuyeckue Mertainibst KaK BOCCTaHOBUTENH. | OObACHAMb, YTO TAKOE P AKTUBHOCTU METAJIIIOB.
CBOMCTBA METAJIOB DNeKTPOXUMHUUECKHM pan HanpspDkeHul. | [lpumensams €ro A1 XapaKTepUCTUKN XUMUYECKUX CBOMCTB
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BzaumogeiictBue  MeTaLIOB C  HEMETaLIaMHu,
OKCHJIaMHU, KUCIIOTaMH, COJISIMU. AJTIOMUHOTEPMUSL.

Jemoncrpauuu. B3aumoselictBue HaTtpus, JUTHS U
KaJbliUsl € BOAOW. ['opeHume HaTpus, MarHus |
Kelle3a B KUCIIOpoze. Bemblllika TEpMUTHOM CMECH.
B3anmoneiicTBre cMeCH MOPOIIKOB CEPbI U KENE3A,
LMHKa W cepbl. B3auMmopeiicTBue aatOMUHHS C
KHCJIOTaMH, IIeJ04aMu W BOAOW. BzaumonerictBue
xKellesa U Meau ¢ XJiopoM. B3aumonelictBue meau c
KOHILICHTPUPOBAHHOM CEPHOM KHCIOTOW M a30THOM
KHCIIOTOH (pa30aBiIeHHON M KOHIIEHTPHUPOBAHHOM).

JlabopaTopHblii onbIT.41.B3aumoneicTeue xenesa

¢ pactBopoM cynbdata meau(1l)

MPOCTHIX BEIIECTB-METAILIOB.
Obobwams cCUCTEMY XUMHUYECKHX CBOMCTB METAIIOB KakK
«BOCCTaHOBHTEIIBHBIC CBOMCTBAY.

Cocmaensims ~ MOJNEKYJSIPHBIC ~ ypaBHEHUS  PEaKIIHH,
XapaKTePU3YIOIMUX XUMHUYECKHE CBOWCTBA METAUIOB B
CBETe

YUCHUA 00 OKHCINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX

mporeccax, a peakuud C y4acTHEeM dJIEKTPOJIHUTOB,
MPEJICTABIIATh TAKKE U B MOHHOM BUJIE.

Habniooams n onucvieams peakliud MEXAY BELIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XMMUH.
CaMOCTOSITENIBHO 1p08OOUNDb  OMBITHI, TMOATBEPIKIAIOIINE
XUMHUYECKHE CBOMCTBA METAJIOB, C COONIOJCHUEM MPABHI

TEXHUKHA 0€30MMaCHOCTH

13—44

O61mmas
XapaKTePUCTHKA

351eMeHTOB |A-

TPYIIIBI

CrpoeHne  aTOMOB M TPOCTBIX  BEIIECTB.

3aBHCHMOCTD (I)I/I3I/I"ICCKI/IX U XUMHYECKHX CBOMCTB
mMECI0OYHBIX  MCTAJIOB  OT

3apsAa0B  AACp HUX

aTOMOB.OKCI/IHBI n THAPOKCUIBI IICITOYHBIX
MCTAJIJIOB, UX ITOJYUCHHUC, CBOMCTBA U IMPUMCECHCHUC.
Baxwueiine conm mECJIOYHBIX  MCTAMJIOB, HX
3HAYCHUC B IIPUPOJAC U KU3HU YCIIOBCKA.

JemoncTpaums. Okpacka MIaMe€HHU COCIUHEHUSIMU

O0vsicHAMb STUMOJIOTUIO Ha3BaHUS TPYIIIbl  «UIEJIOYHbIE
METaJUIbI».

Jasams OOIIYI0 XapaKTEPUCTHKY IIETOYHBIM METaJlIaM IO
UX TIOJIO)KEHUIO B TEPHOJAMYECKONW CHUCTEME XHMHYECKHX
anemenToB /I. 1. Menpaeneera.

Xapakmepuzoeams CTpoeHUE, (U3NUECKUE U XMMUYECKHE
CBOICTBA METaJlIOB B o0rero,

MICJIOYHBIX CBCTC

0COOEHHOTO U €IUHUYHOTO.
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M CJI0YHBIX MCTAJIJIOB

IIpeockaszvieams (U3NYECKHE W XHUMHYECKHE CBOHCTBA
OKCHUJIOB U THUJPOKCHJIOB IIEJIOYHBIX METAJUIOB Ha OCHOBE
UX COCTaBa W CTPOCHHMSI U TOATBEPKIATh IPOTHO3BI

YpaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.

IIposodums  pacdy€Tel MO XUMHUYECKHM (GopMylIaM |
YpaBHEHHSIM  pEaKIuii, TMPOTEKAIOUIMX C  Yy4acTHEM
IEJIOYHBIX METAJUIOB M UX COCTUHCHUI

45—46 | Obmas CtpoeHne  aTOMOB W TPOCTBIX  BemiecTB. | OOvsiacHAMD 3TUMOJIOTHIO Ha3BaHUsA y0) 7000131

xapakrepuctuka l1A-

IPYIIIBI

3aBUCUMOCTh (PU3MUECKMX M XUMHYECKUX CBOWCTB
LIEJIOYHO3EMENbHBIX METAJIIOB OT 3aps/IOB AJep UX
aToMOB.OKCUBI U THIPOKCHUIBI IIET0YHO3EMEIBHBIX
METAJIJIOB, UX MOJIY4YEHHE, CBOMCTBA U IPUMEHEHHUE.
Baxnenmme conn METOYHO3EMENBLHBIX METANIOB,
WX 3Hau€HUWE B TMPUPOAE U HKU3HU 4YeJIOBEKa.
KapOoHatsl u TupokapOOHATHI KaJIbLHU.
JdemoncTpanun. OKpacka IUIAMEHU COEIUHEHUSIMU
IIeJIOYHO3EMENbHBIX METaUIoB. [amieHue u3BecTu
BOJIOM.

JlabopaTopHblii onbIT. 42.1lonyyeHne n3BeCTKOBOM

BOJbI U ONBITHI C HEM.

«IIETIOYHO3EMETbHBIE METAILITBDY.
Jasams o0uyt0 XapakTepuctuky metamuiam |lA-rpymisl
(IenoyHO3eMeNbHBIM  METalJIaM) IO HX TOJIOKEHUIO B
NEpUOJIMYECKOll  cHcTeMe  XUMHUYECKHUX  3JIEMEHTOB
. . Menneneena.

Xapakmepuzoeams cTpoeHUE, (U3NUECKUE U XHUMHUYECKHE
CBOMCTBA IEJIOYHO3EMENIBHBIX METAJIJIOB B CBETE OOIIETO,
0COOEHHOT0 ¥ €TUHUYHOTO.

Ilpeockazvieams (pu3nyeckue W XHUMHYECKHE CBOWCTBA
OKCHUJIOB M THAPOKCHUIOB MeTayioB || A-Tpymnmbl Ha OCHOBE
UX COCTaBa U CTPOCHUS U HOOMEepH#cOamsv TPOTHO3bI
YPaBHEHHUSIMU COOTBETCTBYIOIUX PEAKIIUH.

Mo XHMHUYECKHM QopMyiIaM |

IIposooums  pacu€Tsl
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YPaBHEHUSIM  pPEAKLM, NPOTEKAIMX C  y4aCTUEM

MCJI0YHO3CMCIIbHBIX MCTAIJIOB U UX COCZ[I/IHGHI/Iﬁ

47 XKécTtkocTb BOJBI U XKéctkocTh BOABI: BpeMeHHas M MOCTOSHHAA. | OObACHAMb MIOHATHE «OKECTKOCTH BOJBIY.
CIOCOOBI e CriocoOpl  ycTpaHEHMsI BpEMEHHOM KECTKOCTU. | Pasznuuams BPEMEHHYIO U IOCTOSTHHYIO KECTKOCTD BOIBI.
YCTpaHECHHS Crioco06bl yCTpaHEeHHs TTOCTOSIHHON KECTKOCTH. IIpeonacame criocoObl yCTpaHEHUS KECTKOCTU BOJIBI.
Jdemoncrpanuu. Ilomyyenue xk€ctkoli  BOIBI | [Ipogoodums, Habmwooams W ONUCLIBAMb XUMUYECKUI
B3aMMO/JICHICTBHEM  YIJIEKHCIOTO C H3BECTKOBOMW | OKCIIEPUMEHT C  COOJIOACHMEM  MpaBUI  TEXHUKH
BOAOW.  YcTpaHeHHE  BpEeMEHHOW  KECTKOCTH | 0€30MacHOCTH
KUIISTYCHUEM U J00aBJIEHHEM COJbl. Y CTpaHEHUE
MIOCTOSIHHOM ~ JKECTKOCTH  J100aBJIEHUEM  COJBI.
VoHUTBI M IPUHLIKI UX AEHCTBUS (BUACOPPArMEHT)
48 Ilpaxmuueckasn [Tonyuenue k€cTkoifi BOABI B3aumojelcTBueM | [lonyuams, coboupamvs W pacno3HABams  YTICKUCIBIA

paboma 6. )KECTKOCTH
BOJIBI U CTIOCOOBI €€

YCTpaHEHUS

YIJIEKUCIIOTO € WM3BECTKOBOM BOJOH. YcCTpaHEHHE

BpeMeHHOﬁ JKECTKOCTH BOABI KHUIISSYEHHEM H

,[[O6aBJ'IeHI/IeM COJHbI. yCTpaHCHI/Ie MMOCTOSTHHOM

JKECTKOCTH BOJIBI JOOABIIEHHUEM COBL.

HcnbiTanue %ECTKOM BOABI paCTBOPOM MbLIa

ra3.Oopawamvcsi ¢ 1a00OpaTOPHBIM O0OpPYJOBaHUEM U

HarpeBaTebHBIMH ~ NPUOOpPaMHU B COOTBETCTBUU  C
NpaBUJIAMU TEXHUKHU 0€30TIaCHOCTH.

Habmooams M onuceieams XUMUYECKHA 3KCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI TIO pe3yJbTaTaM MPOBEIEHHOTO
IKCIICPUMECHTA.

Compyonuuams B Tpolecce ydeOHOro B3aMMOJCHCTBUS

npu paboTe B rpymnmnax




73

49 AJIFOMUHUH U €ro CoenuHeHus aaOMUHUS B Mpupoae. XUMHUYECKUe | Xapakmepuzosams aJIIOMUHUNA 10 €ro IOJOXKEHUIO B
COETMHEHUS CBOICTBAa M MpuUMeHeHHue amoMuHuA. OCOOEHHOCTH | MEPUOJUYECKOH  CHCTEME  XUMHUYECKHX  JJIEMEHTOB
OKCHJIa M TUIPOKCHIA aTroMUHHS Kak amdorepHbix | [. 1. Menneneena.
coequHeHni. Baxkneiue conu antoMunus (xyaopull, | Onuceiéams — CTpoeHUE, (U3NYECKUE U XMMHUYECKHE
cynbdar). CBOIICTBa allFOMUHUS, TOATBEPK/Iasi UX COOTBETCTBYIOIIUMU
JleMoHCTpaLuM. Komnnexuus MPUPOJHBIX | YPABHEHUSIMHU PEaKIUil.
coequHeHnil  amomuHuA. Buneodparmentsl U | O6vacHAmMb ABOWCTBEHHBIN XapaKTep XMMHUYECKUX CBOWCTB
crnaiipl «OKCHIl aIIOMUHUS U €r0 MOAM(UKAIUIY. | OKCUA U THUIPOKCHIA ATFOMUHHUSL.
[Tonyyenne amdpoTepHOTO THAPOKCHIA AMOMUHHA U | KoHkpemusupoéams — DIEKTPOIUTUYECKOE  IMOJTyYCHHE
HCCIIEIOBAaHUE €T0 CBOMCTB METaJUIOB ONIMCAHUEM MTPOU3BO/ICTBA ATFOMUHHSL.
Ycemanasnueams  3aBUCHUMOCTH  OONacTell  MPUMEHEHUS
QJIFOMHHMSI U €r0 CIUIaBOB OT CBOMCTB 3THX BEIIECTB.
Ilpo6ooums pacu€Tbl 1O XUMHUYECKHUM QopmyiamM H
YpaBHEHUSM  peaklMii, TMpPOTEKAIHUX C  y4acTUEM
QIIOMMHMSI U €r0 COETUHEHUU
50—51 | XKemneso u ero OcobenHoctu cTpoeHHs aToma kenesa. JKeme3o B | Xapakmepuzosamsv TONOXKEHHE XKejle3a B MEPUOIAYECKON

COCIMHCHUA

npupose. Baxueitmme pyzasl ckene3a. Okcuabl U
ruapokcuabl xene3a(ll) u (II). Conm xeneza(ll) u
(ITI). OGHapyxeHHe KaTHOHOB Kelle3a B PacTBOPE.

3HaueHne COEIUHEHNH JKee3a.

cucreMe xuMHYeckux sneMeHToB . 1. MenngeneeBa u
OCOOCHHOCTH CTPOCHHSI aTOMa XKeJe3a.

Onucvieams HU3NUECKUE U XUMUYECKHE CBOMCTBA JKenesa,
MOATBEpXKIast  HX

COOTBCTCTBYIOIIITMMHU YpaBHCHUAMU
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JlaGopaTopHble OnbITHL43. [Tonyuenue
rugpokcuoB kenesza(ll) u (I11). 44.KayectBeHHbIe

PE€aKI Ha KaTHOHBI JKEJIC3a

peaKuui.

Obvsichamb ~ HanWuuWe  JBYX  TEHETHYECKHX  PSJIOB
COECMHEHUHN Kelie3a Fe?* u Fe*".

Yemanasnueams  3aBUCHMOCTH  00JacTel  MPUMEHEHUS
JKeJie3a U ero CIJIABOB OT CBOMCTB 3THX BEILIECTB.
IIposodums  pacdy€Tel MO XUMHUYECKHM (GopMyiIaM |
YpaBHEHUSM PEaKIIHii, MPOTEKAIOIINX C YYacTHEM >Keje3a U
€r0 COeIMHEHUI.

Habnwoams n onucvleams peakuud MEXy BEUIECTBAMHU C

MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

52

Ilpaxmuueckas
paboma 7.

Pemenne
JKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe

«MeTtamib»

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4d Ha
pacCnio3dHaBaHUC HW TOJYYCHHUC MCETAJJIOB U HUX

COE€IUHEHUN

DKCIIEpUMEHTAIIBHO UCCIe008amb CBOWCTBA METAIIJIOB U MX
COEIMHEHUH, pelIaTh HKCIIePUMEHTaIbHbIC 3a]]a4l M0 TeMe
«MeTab.

Pabomams ¢ nabopaTtopHbIM  00OOpylOBaHHMEM U
HarpeBaTeNbHBIMU ~ MPUOOpPaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habnooams cBOWCTBA METAIUIOB M UX COEIUHEHUH.
Onucvieambs XUMHYECKUWA HDKCIEPUMEHT C TOMOILIBIO
PYCCKOro (POHOTO) SI3bIKA H S3bIKA XUMUH.
@opmynuposams BBHIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO

OKCIICPUMCHTA.




75

Onpeoensmo (Mcxonst U3 y4eOHOU 3a71auu) HEOOXOIUMOCTh

HCIIOJBb30BaHUA H3.6JIIOI[€HI/ISI HJIN SKCIICPUMCHTA

53 Kopposust meramios u | Kopposus razoBas (Xumuueckasi) u ObvscHAmMb TIOHITHE KKOPPO3US.
CTOCOOBI 3aIUTHI OT | AIEKTPOXUMHYECKas. 3alIiTa METAJIIOB OT Pasnuuams  XUMUYECKYI0O W DJIEKTPOXUMHUYECKYIO
Heé KOPPO3HH. KOPPO3HIO.
Jemoncrpauuu.Komnexmus «Xumuueckue | Unnocmpuposams  TpUMEpaMH  TIOHATHS  «KOPPO3US»,
WUCTOYHUKH  TOKa». Pe3ymbTaThl  JJIMTEIBHOTO | «XHMHYECKAst KOPPO3HS», «IIIEKTPOXUMUIECKAS KOPPOZHD».
HKCIEPUMEHTa IO W3YYEHHIO KOPPO3HMH CTAIBHBIX | Xapakmepu3oéams  CIOCOOBI  3allUTHI  METAIOB  OT
U3JIENUH B 3aBHCUMOCTH OT YCJIOBHH MPOIIECCOB KOppO3HHU
54—55 | Meramnsl B ipupose. | Meramuiel B npupone. Ilonartue o wmeramnypruu. | Knaccuguyupoéams — GOpMbl  NPUPOIHBIX  COETMHEHHUN
[TonsiTue o Uépnas 51 IIBETHAs METAJUTyPTHs. | METAJIOB.
METaJUTYPTHH [Mupomerammyprus, THIIPOMETAIUTYPTHS, | Xapakmepuz06ams OOIUE CIIOCOOBI OTYYCHUS METAIIOB!
AJIEKTPOMETAIUTYPI UL JloMeHHbII npoliecc. | MHpo-, TUAPO- U ANEKTPOMETAIUTYPIHIO.
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[TepepaboTka CTaJIb. DIEKTPOIIN3

YyryHa B
pacIuIaBoB.

JemMoucTpamun. BoccTtaHoBlieHHE MeIu M3 OKCHA
menu(ll) BogopomoM. BuumeodparMeHTsl W Citaidibl

«IIponsBoncTBo cTajam».

YyyryHa u
Buneodparments! u cnaiinel «3aenus u3 uyryHa u

cTan». BuneodparmenTst 51 cJIaii bl

«HpOI/IBBOI[CTBO AJIFOMHNHUA»

Konkpemusupoéams ~ criocoObl  NOJY4YEHUS]  METAJLIOB
[IpUMEpaMU W YpPAaBHEHUSMU pEaKLUUHd C COCTaBJICHUEM
3JIEKTPOHHOI0 OanaHca.
Onucviéams JTOMEHHBIM IpOLECC M 3JIEKTPOIUTUYECKOE
NOJIy4EHHE METAJLIOB.

Pa3znuuamsb y€pHble U LIBETHBIE METAJLIbL, YYyT'YH U CTAJIb

56 O060061eHre 3HaHu’ VYpok-ynpaxHeHHe ¢ UCIIOJIb30BaHUE 1Ipo6ooums oueHKY COOCTBEHHBIX JOCTH)KEHUN B YCBOCHHUU
1o Teme «MeTaJibl» | CaMOCTOSITETIbHON paObOTHI IO BHIITOJITHEHHIO TEMBI.
IIPOBEPOUYHBIX TECTOB, 331aHUH U yIIPa)KHEHUH Koppexmuposamb cBOM 3HaHMS B COOTBETCTBUU C

IUTAHUPYEMBIM PE3yIbTaTOM.
Ilonyuams XuMu4ecKyr0o HWHGOpPMALUU U3 Pa3IUYHbBIX
HCTOYHUKOB.
IIpeocmasnams uHopMaluio 1o remMe «MeTamisl» B BHJIE
TaONUI, CXEeM, OIOPHOIO KOHCHEKTa, B TOM YHUCIE C
npuMeHenneM cpeacts UKT

57 Konmponvnasa pabom 3 no reme «MeTtaibh»

XHMHUS M OKpYsKawmas cpeaa (2 4)
58 Xumunyeckuit coctaB | Ctpoenue 3emuu: SApo, MaHTHs, 3eMHas Kopa, | Mumespuposams cBeleHus no (usmueckoi reorpaduu B

IUTAHETHI 3eMIIs

nutocdepa, runpocdepa, armochepa. XuMUISCKUAN

3HAHUS 0 XUMHYIECKOH opraHu3aliyvu MJIaHCTHhI.
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cocraB 3emsd. ['opHble noponabl. Munepainsl. Pynsl.
[Tone3Hblie uckonaeMeie.

JemoncTpauuu. Buaecodparmentsl u  craiiabl
«Ctpoenue 3emiaum M €€ XUMHUYECKHUA COCTaBy.
Konnekuust  MuHEpaJioB M TOPHBIX  TOPOJI.
Komnekuus «Pyapl MmeTamnosy.

JlaGopaTopHblii onbIT. 45. M3yueHue rpanuta

Xapakmepuzoeams XUMHUYECKHH COCTaB T'€OJOTHMYCCKHX
000J104eK 3eMIIu.

Pasznuvamo MHHEPAJIbI 1 TOPHBIC IIOPOABI

59

Oxpana okpyxarouiei
Cpelbl OT
XUMHUYECKOTO

3arpsA3HCHUA

HUctounuku XUMHNYCCKOI'O 3arpA3HCHUA

OKpy»Karomen cpezbl. [100anbHbIe IKOJOTUYECKHE
IPOOIJIEMBI: HapylIeHNUE OMOTeOXMMHYECKUX
KPYTOBOPOTOB XUMHUYECKUX 3JIEMEHTOB, IMOTEIIIICHUE
KJIUMAaTa, KAUCJIOTHbBIE JOXKU U Ap. O30HOBBIE JBIPHI.
obnactu

MexnyHapogHOe  COTPYIHHYECTBO B

OXpaHbl OKPYXKAKOWIEH Cpeabl OT XUMHUYECKOTO

3arpsA3HCHUA. «3enéHas XUMH».

Jemoncrpanuu. BuaeopparmMeHTsl U - ciaisl
«['nobanpHbIe JKOJIOTHYECKHE po0GIeMbI
4eJI0BEYECTBA»

Xapaxmepuso@amb HCTOYHHUKHN XHUMHUUYCCKOI'O 3arpsA3HCHUA

OKPYXAaIOIIEH CPEIbI.

Onucvieamv  TII00ATBHBIE  DKOJOTUYECKUE  MPOOJIEMBI,
CBSI3aHHBIE C XUMUYECKUM 3arpsi3HEHUEM.
IIpeonacamo IyTH MHHHUMHA3aIINA BO3JICUCTBUS

XUMHUYECKOI0 3arpsiI3HEHUS Ha OKPYXKAIOLIYI0 Cpeay.
IIpuooums puMepsl MEXTyHAPOIHOTO COTPYIHUYECTBA B
0o0nacTu OXpaHbl OKpYKAOIIEH Cpeasl OT XHUMHYECKOTO

3arpsA3HCHUA

O0001menne 3HaAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBka Kk 0CHOBHOMY rocyiapcTBeHHoMY 3k3ameny (OI)) (7 u)
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60 BemecrtBa Crpoenne aromMa XHMHYECKOTO »dJeMeHTa B | [lpeocmaerams wHpOpManuio no teme «llepmommaeckuit
COOTBETCTBUM C IIOJIOKEHUEM 3TOrO JJIEMEHTAa B | 3aKOH M nepuoamueckas cucrema . M. Menneneesa B
MIEPUOINYECKON CUCTEME. CBETE€ TEOPHM CTPOCHMsI aToOMa» B BHJE TaOJIUL, CXEM,
CrpoeHne BemiecTBa:  XUMHU4YECKass CBS3b UM | OIOPHOI'O KOHCIIEKTAa, B TOM YHUCJIE C IPUMEHEHHUEM CPELICTB
KpUCTaJIIM4ecKre peméTku. 3aBucuMocTh cBoicTB | UKT.
00pa30BaHHBIX AJIEMEHTAMH TPOCTHIX BEIIECTB | Bulnonnams TECTOBBIC 3aJaHUS IO TEME.
(MeTayII0B, HEMETauIoB, OJaropoJHbIX Tra3zoB) OT | [Ipeocmasnsams MHPOpMaLUIO 10 TeMe «Buapl XuMu4yeckoi
II0JIO’KEHHUS DJIEMEHTOB B IIEPUOJUYECKOM CUCTEME. | CBSI3M M THUIIBl KPHUCTAUIMYECKUX PpelETOK. B3aumocBs3b
Knaccudukanums HEOpPraHUYECKUX | CTPOEHHUSI U CBOWMCTB BEIIECTB» B BHJE TaOIMI, CXEM,
Bewects. [IpencraBurenn pPa3HBIX  KJIACCOB | ONIOPHOI'O KOHCIEKTA, B TOM YHUCJIE C IPUMEHEHUEM CPEJICTB
HEOPraHWYeCKUX BEILECTB HKT

61 Xumnueckue peakiuu | [IpuzHaku ¥ ycloBHsI TNpOTEKaHUS XuUMHuYecKuX | /Ipedcmasnams uHpopmanuio no teme «Kiaccudpukarms

peakuuii. THUMOJOrMST XUMHUYECKHUX pPEaKIUil 10
pa3IM4YHBIM  OCHOBAaHUSM. Peakuuu  HWOHHOIO
oOMeHa. OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIE
peakuuu

XUMHYECKUX PEaKUU{ IO pa3INYHbIM MPU3HAKAM» B BUJE
TaOIUI, CXEeM, ONOPHOrO KOHCIEKTa, B TOM YHUCIE C
npumeHenneM cpencts UKT.

Buvinonnamo TecTOBBIE 3aJaHUS 110 TEME.
Xapaxmepu306ambOKUCIATEIBHO-BOCCTAHOBUTENBHBIE
peakIyu, OKUCIUTENb U BOCCTAHOBUTENb.
OmauuambOKUCIATEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU OT
peakiuii oOMeHa.

OKHCIIUTENBHO-

3anucvieamo ypaBHEHUs
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BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C IIOMOIIBIO METOJa

AJIEKTPOHHOTO OaslaHca

62—63 | OcHOBEI XUMHUYeCKUe CBOMCTBa MPOCTHIX BEUIECTB. | Xapakmepuzosams 0011MEe, OCOOCHHBIC U WHIUBUAYyaIbHBIE
HEOpPraHUYeCKOn XapakTepHble XUMHYECKHE CBOIICTBa | CBOMCTBAa KHCIOT, OCHOBAaHHUW U COJ€l B CBETE€ TEOPUU
XUMHAH COJICO0PA3YIOINX OKCHJIOB, THIPOKCHUJIOB | AJICKTPOIMTUYECKON TUCCOIIUAITIH.

(OCHOBaHMI, KHUCIIOPOACOACPKAIMUX KUCIOT U | Apeymenmuposans BO3MOKHOCTh TPOTEKAHUS XUMUICCKIX
aM(OTEepPHBIX THUIPOKCUIIOB), CONEH peaxiuii B pacTBOpax MEKTPOIUTAX UCXOMS U3 YCIOBUH.
Knaccugpuyuposams Heopranndeckue BEIIECTBa [0 COCTaBY
Y CBOMCTBAM.
Ilpusodums  TpUMEpHl  TPEACTABHTENCH  KOHKPETHBIX
KJIACCOB U TPYIIIT HEOPTraHMYECKHUX BEIIECTB
64 [ToBTOpEeHME U TectupoBanue, pemieHue 3adad M BBINOJHEHUE | Boinonuams TECThl U YOPAXKHEHUS, pewams 3aJadyul 1O
000011IeHHE 110 TEME. | YIPaKHEHUH 10 TeMe TeMe.
[ToaroroBka k 1Ipo6ooums o1eHKY COOCTBEHHBIX JOCTH)KEHUN B YCBOCHHUH
KOHTPOJBHOM paboTe TEMBI.
Koppexmuposeamb cBOM 3HaHUS B COOTBETCTBHH C
TUTAHHPYEMBIM Pe3yIbTaTOM
65 Konmponvnas paboma 4(utoroBast mo Kypcy OCHOBHOM IITKOJIBI)
66 AHanu3 KOHTPOJIbHOH paboTsl. [loaBeneHue UToros rojaa
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67—70

Pe3epBHOe Bpemst
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