MyHuyunansHoe Kasénnoe o6ueobpasosamensroe yupesicoeHue
«IleHeeuuckas OCHOBHAA 001 COOPA306aMEIbHAA WKOIA)

&
ﬁpummm Ha 3acedaHuu \% r173ep.91.c;(‘)ﬂ«/9}'1i,' X
neoazo2u4ecko2o coeema A upez{(‘gfoj;(j\ﬂfdy i ‘ N
Mpomoxon Om“}ﬁ\ 28 L0475 /t/ / ! il i
Ho xumuu
v
0. €. Ta6puensina, W. T. Ocrpbymosa, C. A. ChakoBa
(o)
Cocmasumensv npozpammel: &
Huwrun Cepeet Anexceesuu
Yuumeno xumuu
A 3 2
2020—2021




Cooepocanue

TIoACHUMENBHAA 3ANUCKA «ocuvvveinriiinriiinsriisresenscsssssosnssosnsmnnesl
Memoouueckue 0cooeHHOCMU NPENOOABAHUA KYPCA XUMUU. «...ouessoeecd
Oouan xapaxmepucmuKka y4eOH020 BPEOMEMA......ovveeeeesennnssssmnnes/
Mecmo npeomema 8 YUeOHOM HIIAHE. .....oovvsreeesessssssssccsssssssssssceed
JTuunocmmuvie, memanpeomemmuoie
U npeomemnHule Pe3yabmamol 0C60CHUA KYPCA XUMUN . ...vveeesresnneeessd
Cooeporcanue Kypca xumuu

B L 77 2"

L T P
Ilpumepnoe memamuuecxkoe nianupoganue

B L 77 s 1 11

L T Y %
Yuebno-memoouueckoe ooecneuenue Kypca xumuu 0CHOBHOU
00ULE00PA30BAMETIDHOU UIKOIBL. vssseeessssssssssscsssssssssssssccsssssesss I8
Mamepuanvno-mexnuueckoe obecneuenue KadOunema Xxumuu......100

Inanupyemoie pe3yibmMamol 00PUCHUA ... veeveeeeesrrsssssssssssssenns 05



IlosichuTe/IbHAS 3alIMCKA

PabGouas mporpamma Kypca XHMHH 11 OCHOBHOHM IIKOJBI pa3paboTaHa
B COOTBETCTBMM ¢  DenepalibHBIM  TOCYJAapCTBEHHBIM  00pa30BaTEIbHBIM
cTaHjgapToM oOmiero oopa3zoBanus. B Hell Takke YYUTHIBAIOTCS OCHOBHBIC HICHU
U niojiockeHust [IporpaMmbl pa3BuTHs ¥ (GOPMHUPOBAHUS YHUBEPCATBHBIX YYCOHBIX
JEUCTBUM 1711 OCHOBHOT'O O0IIEro 0Opa3oBaHuUsl.

B cooTBeTCTBUM ¢ 3THMH JOKyMEHTaMH OOYydYaromiuecs JOJDKHBI OBJIAJICTh
npuéMaMH, CBS3aHHBIMH C OINPEJCICHHEM TIOHSITHH: OTpaHUYUBATh WX,
ONKMCHIBATh, XapaKTEPU30BaThb W CpaBHHBAaTh. [aK KaKk XUMHUS — Hayka
SKCIIEpUMEHTATbHAs, 00YYAFOIIHECs JTOJDKHBI OBJIAJICTh TAKMMH TI03HABATEIbHBIMH
y4eOHBIMHU JICHCTBUSAMHM, KaK SKCIICPUMEHT, HAOJIIOJICHUE, U3MEpPEHUE, ONUCaHUE,
MOJICJTMPOBAaHKE, THUIIOTE3a, BBIBOJ. B mporiecce u3ydeHus Kypca y 00yJaroImXxcs
NPOJOJKAIOT  (OPMHUPOBATBCA  YMEHUS  CTaBUTh  BOIIPOCHI,  OOBSICHSTH,
KJIacCU(UIIUPOBATh, CPAaBHUBATD, ONPEACIIATh ICTOUHUKH WH(OPMAIIMH, TTOJIYYaTh
U aHaJU3UPOBaTh €€, TOTOBUTh MH(POPMAIMOHHBIA MPOAYKT, IPE3CHTOBATh €ro M
BeCTH AuCKyccuto. ClieIoBaTeIbHO, ACATCIBHOCTHBIN MOIX0/] B U3YUYCHUU XHUMHH
CIIOCOOCTBYIOT JIOCTHIKCHHMIO JIMYHOCTHBIX, IPEAMETHBIX W METalpeIMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTATOB.

B ocHOBY Kypca MMOJI0KeHBI CIASTYIONNE HAEH .

® MaTepuajbHOE SIMHCTBO U B3aUMOCBSI3h 0OBEKTOB U SBJICHUIN TIPUPO/IHI;

e Beaylmas  poJib  TEOPETHUYCCKMX  3HAHMM IS 00BICHECHUS
Y TIPOTHO3MPOBAHUS XUMHUUYCCKUX SBJICHHH, OICHKH WX MPaKTHYCCKOU
3HAYUMOCTH;

® B3aMMOCBS3b KAaUCCTBEHHON W KOJHMYECCTBEHHOH CTOPOH XHUMHUYCCKUX

00BEKTOB MaTEpPUAIBLHOIO MUPA;



® pa3BUTHE XUMHUYCCKON HAYKW WM TPOU3BOJCTBO XMMHYECKHUX BEIIECTB
Y MaTepUAJIOB 7S YAOBICTBOPEHUS HACYIIHBIX MOTPeOHOCTEN YeToBeKa
1 00I1IecTBa, peieHus rI00aIbHBIX IPOOJIEM COBPEMEHHOCTH;

® TeHETHYECKas CBS3b MEX/Y BEIIECTBAMHU.

OTH uAeu peanus3yrTcs B Kypce XUMHHM OCHOBHOM IIKOJIBI ITYTEM
JTOCTH)KCHUS CICAYIONINX LeJIei:

* Qopmuposanue 'y yYallUXCsl XUMUYECKOM KapTHHBI MHpa, Kak
OpPTaHUYECKOM YaCTH €ro LEIOCTHON €CTECTBEHHO-HAYYHOW KapTHHBI.

* Pazéumue TO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUECKUX
CIIOCOOHOCTEH ydaluxcsi B MPOIECCe M3YYCHHS WMH XUMHUYECKOW HAyKH U €€
BKJIaJla B COBPEMCHHBIH HAyYHO-TEXHHYECKUH Tporpecc, QopMUpOBaHHUE
BOXHEUITNX JIOTMYECKUX OINEpanuid MBINUICHUA (aHamu3, CHHTE3, 0000IIeHue,
KOHKPETHU3AIHs, CPAaBHEHUE M JIp.) B MPOIECCE MO3HAHUS CHUCTEMBbl BKHEHIIINX
MOHSITHM, 3aKOHOB M TEOPUUA O COCTaBE, CTPOCHUM W CBOMCTBAX XUMHUYECKUX
BEIIECTB.

* Bocnumanue y0exaEHHOCTA B TOM, YTO NMPUMEHEHHUE MOTYYECHHBIX 3HAHUMI
U YMEHHUH MO XUMHUHU SBJISICTCS OOBEKTUBHOM HEOOXOIMMOCTHIO sl Oe30macHoM
paboThI C BEIIECTBAMH M MaTepuaiaMu B OBITY M Ha IPOU3BOJICTBE.

* [Ipoexmuposarnue u peanuzayus BbITyCKHUKAMU OCHOBHOMW IIKOJIBI JIMYHOMN
00pa3oBaTeIbHON TPAaeKTOPHUH: BBIOOP Mpoduis oOydeHHUs B CTapIIeH MIKOJIe WU
po¢hecCHOHATILHOTO 00Pa30BaTEIBLHOTO YUPEKICHHUS.

* Osnadenue KIOUeGbIMU — KOMNemMeHyusmMu: Y4eOHO-TI0O3HABATEIbHBIMH,
WH(OPMAITMOHHBIMU, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMH.

MeToanueckne 0COOEHHOCTH MPENOAABAHNA Kypca XUMUH

[Ipennaraemsplii Kypc OTIWYAeTCA OT JAPYTMX KYpCOB XMMHUH JJISI OCHOBHOMU
IITKOJTBI, BKITIOUEHHBIX B DefiepanbHbIi TIepeueHb yUeOHUKOB, HATUIUEM BANCHBIX
MemoouuecKux ocobenHocmeu.

1. Conep:kanne U MeTObl U3yYeHHs MpPeAIaraeMoro Kypca XuMHuH JJIs

OCHOBHO# IIKOJBbI OTBEYaIOT CTPYKTYPHO-ACATCIBHOCTHOMY NOAXO0OY. Onu



pa3paboTaHbl B COOTBETCTBUH C TEOPHUEH MOITATHOTO (OPMUPOBAHUSI YMCTBEHHBIX
JNEUCTBUM, MPEINJIOKEHHON OTedueCTBEHHBIM ncuxojorom II. f. T'ambnepunsiM, B
KOTOPOM BBIJIENAECTCS HECKOJIBKO 3TAIOB.

Oman co30anusi OpueHmMuUpOBOYHOU OCHOBbI Npeocmoawell 0esimenlbHOCmuU
(O0/]). Yyamuecs nojaydaroT UHPOPMAIUIO O IEIU MPECTOSIIEH NeaTebHOCTU
u e€ TpeaMmeTe, y3HaIT, KaKk M B KaKOW MOCIEN0BATEIbHOCTA OHH JOJKHBI
BBITIOJIHSITH OPUEHTAIIMOHHBIE, UCTIOTHUTEILCKUE U KOHTPOJIHLHBIC JCHCTBUS.

Bce nunakTudeckue euHULIBI YYeOHBIX KHUT JUIsl 7—9 KJIacCOB HaYMHAKOTCS
C TIOCTAaHOBKHM OOpa3oBaTEebHOM MpOOJIEMBbI, KOTOpasl peliaeTrcss B Ipolecce
u3y4eHus naparpada Ha OCHOBE HIMEHHO JESTEILHOCTHOTO MOIX0/1a.

B 9 knacce npu uzyueHun xuMuu seMeHToB B kauectBe OO[J] BbicTymaer
OOIIIMIA TJIaH XapaKTePUCTUKU METAIJIOB, HEMETAJJIOB U MEPEXOIHBIX DJIEMEHTOB.

Oman  gopmuposanus  MamepuaibHou  OesimeabHocmu.  Ydaluecs
BBITIOJHSIOT JACHCTBUSL BO BHEIIHEH (opMe, CTAIKUBASCh C CAMUMH IPEeIMETaMU
WIM MOJEISMH: BBIACISIOT TOJIOXKUTEIBHOE W OTPULIATENIBHOE 3HAYECHUE
KOHKPETHOTO XMMHYECKOTO BEIIeCTBA WM peakluu B cdepe UeTOBeHUECKOU
NEATEIbHOCTU WA B OKPY KAIOLEM MUPE; ONPEAEISIIOT XapaKTepHbIE MPU3HAKU
COCTaBa WJIM CBOWCTB BaXKHEWIIHUX KIIACCOB HEOPraHUYECKUX COCIUHEHUN;
CaMOCTOSITEJIbHO XapaKTepU3yIOT KOHKPETHbIE XUMUUYECKUE JIEMEHTHI; MIPOBOAST
7a00paToOpHbIe M TMPAKTHUYECKHE Pal0OThI, TOTOBAT COOOIICHUS WU TMPE3CHTAIINH;
OCYIIECTBIISIIOT TPOSKTHYIO IESITEILHOCTh IO BHIOPAHHOW TEMAaTHKE.

Oman enewneu peuu. JIecTBUA ydamuxcs BepOalu3ylOTCS B YCTHOW WIIU
MMCbMEHHON peYH, OHU MPOTOBAPUBAIOTCSA M yCBAWBAIOTCS B 0000mEHHON (popme.
Tax, ydamuecs: 03By4nBaIOT, KaKyt0 HHPOPMAIUIO HECET XUMHUIECKasi CHMBOJIMKA
XAMHUYECKUE 3HAKH, XUMUYECKHE (HOPMYIbI U YPAaBHEHHS XUMHUYECKON pPEaKIlnw,
cuMmBosMKa [lepuonnueckon cucteMbl XuMu4eckux 3semenToB 1. 1. Menaeneesa.

Oman eHympenHeli peuyu. BepbalbHOE OCBOCHHE JEUCTBUS TIPO ceOs,
MporoBapuBaHue omnepanuii mnpo cebs, 0e3 BHemHedl peuun. [elicTBue

penyuupyercs, HaupuMep, MOCJE MPOBEAEHHOIO YYUTEIIEM HHCTPYKTa)Ka Iepen



MIPaKTUYECKON MM 1a00paToOpHOM pabOTON YUEHUK JOKEH IPOrOBOPUTH €ro Mpo
ce0s, 0OCO3HATh €ro, BHYTPEHHE COIVIACUTHCS C HUM WM BBIICHUTH HENOHSTHBIC
MOMEHTBI; TO K€ MPOUCXOJUT NPU PEPIEKCUU JTUUHBIX JOCTHKEHUI U BHIPAOOTKE
IlaHa TOBBILIEHUS UX YpoBHA. OcoOyr0 Ba)XXHOCTh 3TOT ATall MUIpaeT MpH
BBIITOJIHEHUN YYEHUYECKOTO HCCIIEN0BATEIBCKOIO MPOEKTA.

Humepuopuzayus oevicmeus. JleficTBue CTAHOBUTCSI BHYTPEHHUM MPOLECCOM,
aKTOM MBbICIIA, JIEUCTBUEM B YME. YUEHHUK IEpPE] BBINOJHEHUEM XHUMHUYECKOTO
HKCIIEPUMEHTA WM pelieHus pacu€THOM 3amau mo (GopmysiamM U ypaBHEHHUAM
MBICJIIEHHO TPEACTABISAET MOCIEI0BATEIbHOCTh CBOUX JEWCTBUM IO pealn3aluuu
BBIPa0OTAHHOIO IJIaHA.

2. Teopernueckue TMOJOKEHUSI KYpCca XHMHH OCHOBHOHM IIKOJIBI
PACKPBIBAKTC Ha OCHOBe IIHPOKOr0 HCHOJb30BAHMUA B O0y4YeHUM
XHMHUYECKOIr0 IKcnepuMeHTa (J1abOpaTOPHBIX OMBITOB M MPAKTUYECKUX padoT),
BTOM 4YHUCJI€ W MPOBOJAMMOIO B  JOMAIIHUX  YCJIOBHUSX, a  TaKxke
JEMOHCTPALMOHHOTO SKCIIEPUMEHTA, KOTOPBIN MTOKA3bIBAET YUUTEIb.

3. PasButne WHPOPMAUMOHHO-KOMMYHMKATUBHOH KOMIIETEHTHOCTH
o0yyaromuxcsi: oOpalleHue K  Pa3jJM4YHbIM  HCTOYHUKAM  XUMHYECKOM
uHGOpMAIINK, TOATOTOBKY HH()OPMAIIMOHHOTO MPOJYKTAa W €ro IMpe3eHTaIus,
YMEHUE BECTH AUCKYCCHIO, OTCTaWBaTh CBOIO TOYKY 3PEHHUS U KOPPEKTHPOBATH
NO3ULIMI0 HA OCHOBE aHAJIM3a apryMEHTOB YYAaCTHUKOB JUCKYCCHH.

4. MertanpeaMeTHbId XapakTep CcOAepP:KaHUA Y4eOHOr0 MaTepuaJa:
peanu3anus CBA3ECH C NPEeaAMETaMHu HE TOJIBKO €CTECTBEHHO-HAYYHOI'O LIMKIJIA, HO U
C UCTOPHUEH, JINTEPATYPOU, MUPOBOM XYJ0KECTBEHHON KYJIBTYPOU.

5. IIpakTHKO-OPHMEHTHPOBAHHAsl 3HAYMMOCTHL OTOOpPa  y4yeOHOro
coldep:KaHUsl: CBiI3b M3y4aeMOro MaTepuala C JKU3HbIO, (POpMHUpPOBAHHE
HKOJIOTMYECKOM T'PaMOTHOCTH NpH OOpalleHHMM C XUMHUYECKUMHU BEIIECTBAMH,
MarepuaJlaMM M NpPOLECCaMM, OTBEYANOLUIUMHU TPEOOBAaHUSM IPaBUJ TEXHUKH
OezomacHocTd Tmpu  paboTe B  XUMHUUYECKOM KaOuHere (JabopaTtopun)

U MTOBCETHEBHOU KU3HU.



6. JlocTHikeHHUS] TIPeAMETHBIX, MeTANPEAMETHBIX M JHMYHOCTHBIX
pe3yJbTaTOB TOCPEICTBOM CTPYKTYPUPOBAHUS 3aJaHUN MO COOTBETCTBYIOIIUM
pyOpuKam:

«IIpoBepbTe CBOM 3HAHUS;
«ITpuMeHuTE CBOM 3HAHUSY;
«Mcnonp3yiTe JOMOJHUTEIBHYIO HH()OPMALIHION;
«BbIpazute cBOE MHEHUE.
OO01as xapakTepucTUKA y4e0HOr0 nmpeamera

[Ipennaraemas paboyasi mporpamMma Mo XMMHH PacKpbIBaeT BKJIAJ Y4EOHOTO
npeaMeTa B JOCTHKEHHUE IeJied OCHOBHOTO 00IIero oOpa3oBaHUs U OIpeeseT
BOKHEHIIINE COJIEPKATEIbHBIE TUHUM TPEAMETA!

® «Bewecmeo» — B3aUMOCBSI3b COCTaBa, CTPOCHHUS, CBOMCTB, MOJYUYEHHUS
Y TIPUMEHEHHUS BEIIECTB U MATEPUAJIOB;

o «Xumuueckas peakyus» — 3aKOHOMEPHOCTH MPOTEKAHUS U YIPABICHUS
IpolieccaMy MOJTYYEHHs U IPEBPAICHUSI BEUIECTB;

® «Xumuueckuti A3bIK» — OINEPUPOBAHUE CHUCTEMOM BaKHEUIINX
XUMHUYECKUX TIOHSATHM, BJAJCHUE XUMHYECKOM HOMEHKIATypoOHd WU
CUMBOJIMKOM (XUMUYECKUMHU 3HaAKaMHu, (pOpMyJIaMu U YpaBHEHUSIMU);

® «Xumusa u dHcuzHb» — COOIIOJICHUE TIPABUI XUMUUYECKONH O€30MaCHOCTH
npu oOpalleHHuH C BeHIeCTBAMHU, MaTepHalaMdM M XUMHYECKHUMU
IIPOLECCAMU B IOBCEIHEBHOW KM3HU U HA MPOU3BOICTBE.

Kypc opuenTupoBaH Ha OCBOEHHE OOYYAaIOIUMHUCS OCHOB HEOPTaHUYECKOUH
XUMHU U KpaTKOe 3HAKOMCTBO C HEKOTOPBIMH TOHSATHUSMU UM OOBEKTaMU
OpPraHUYE€CKON XUMHHU.

B conepxarenbHON MHUM «Bewecmeoy» pacKpbIBAETCA YYEHUE O CTPOCHUU
aToMa U BEIlleCTBa, COCTABE U KJIaCCU(UKAIIMA XUMUUECKUX BEIIECTB.

B conepxarenbHON nuHUM «Xumuueckas peakyusy PacKpbIBAETCS yYEHHUE O
XUMUYECKUX  Tpoleccax:  KiaacCH(UKalmMs  XUMHUYECKUX  peakuud U

3dKOHOMCPHOCTH HX IIPOTCKaHHA; KAYCCTBCHHAA M KOJIHMYCCTBCHHAs CTOPOHLI



XAMHYECKUX TIPOIECCOB (pacd€Thl MO XUMHYECKUM (OpMyjaM W YpaBHCHUSIM
XUMUYECKUX peaKIuit).

B copepxartenbHOW nuHUM «Xumuueckuu A361k» (HOPMHUPYIOTCI YMEHUS
ydalluxcsi Ha3blBaTh BellecTBa Mo (opMmysiaM M COCTaBIATh (POPMYIBI MO UX
Ha3BaHUSIM, 3alMCHIBATh YPABHEHHS PEaKIMi M XapaKTepHU30BaTh MX, PACKPHIBATH
uHGOPMAITUIO, KOTOPYIO HECET XMMHUUECKasi CHMBOJIMKA, B TOM YHCIIC BBIpaXCHHAS
U B TabmuuHoM ¢dopme (mepuoAauvecKas CHCTEeMa XUMUYECKHX 3JIEMEHTOB
. . MenneneeBa, Tabiuiia pacTBOPUMOCTU BEIIECTB B BOJE); HCIIOJIB30BATh
CUCTEMY XUMHUYECKHUX IMOHATUHN IS OTIMCAHUSI XUMUYECKUX 00BEKTOB (2JICMEHTOB,
BEIIECTB, MATEPUATIOB U TIPOIIECCOB).

B conepxxarenbHON TUHUW «Xumusi u J#CU3HLY PACKPBIBAIOTCS JIOTHYECKUE
CBSI3M MEXK]y CBOWCTBaMH, MPUMEHEHHEM, TTOJTyYEHUEM BEIIECTB B J1a00paTOPHBIX
YyCIOBUSAX W Ha TMPOU3BOJACTBE; (OpMHUpPYEeTCs KylbTypa Oe30macHoro M
HKOJIOTHYECKH TPAaMOTHOTO O0pAaIlleHHUs ¢ XUMUYECKUMU 00bEKTaMU.

B kypce 3HauuTenpHas poOJb OTBOAMUTCS XUMUYECKOMY OKCIIEPUMEHTY:
IPOBEJICHUIO TMPAKTUYECKUX paboT M JabOpaTOpPHBIX OIBITOB, (UKCAUU WU
aHaJU3y WX Pe3yJIbTaTOB, COOJIFOACHUIO HOPM U MpaBUI O€30MacHOM paboThl B
XUMHUYECKOM KabuHeTe (11abopatopun).

Peanuzanms mporpamMmbel  Kypca B Ipoiiecce  OOy4eHHs]  MO3BOJIUT
oOy4JaromuMcs TOHATh POJIb M 3HAYCHUE XUMUU CPedu APYTHMX HAyK O MPHUPOJE,
T. €. PaCKpbITh BKJIaJ] XUMUU B (POPMUPOBAHUE IEJTOCTHON €CTECTBEHHO-HAYYHOU

KapTUHBI MUpA.



MecTo npeamera B yueOHOM ILIaHe
denepanbHbIN rOCYy1apCTBEHHBIN oOpa3oBaTeabHbIN CTaHAapT
IIPENyCMaTPUBAET M3Y4YCHHE Kypca XUMHUU B OCHOBHOM IIKOJE KaK COCTaBHOU

YacTH NpeaMeTHO obnactu « EcTecTBEeHHO-HayYHBIE PEIMETHI.

Kypc paccuntan Ha o0s3aTenbHOE uU3y4YeHHE mOpeamera B o0béMe 140
yuyeOHBIX YacoB Mo 2 4aca B Henemo B 8—9 kimaccax. Kpome »storo,
peaycMaTpUBAETCA U3yUYeHHEe XUMUU ¢ 7 Kiacca B 00béMe 35 yueOHBIX YacoB 10
1 gacy B Henernto.

[Ipennaraemslii Kypc XOTS U HOCUT OOIIEKYJIbTYPHBIN XapakTep U HE CTABUT
3a/1auy Mpo(eCcCHOHATBHON MOJArOTOBKH 00Yy4aloIIKUXCsl, TEM HE MEHEe MO3BOJISIET

UM OTPEJEIUTHCS C BBIOOpOM Ipodusisi 00ydeHus: B CTapIIe MKoJe.
.JII/I‘IHOCTHLIQ, METANIPCAMETHBLIC U MIPEAMECTHBIC PE3YJIbTAaThI

OCBOCHHS Kypca XUMHH

Ilo 3aBCPIICHHIO KYpCa XMMHUH HaA 3TAIIC OCHOBHOI'O O6HIGFO 06p330BaHI/IH

BBIITYCKHHUKH OCHOBHOM IIKOJIbI AOJIDKHBI OBJIAZACTD CIICAYIOINUMU PC3YyJIbTaTaMU!

1. JInyHOCTHBIE pe3yIbTAThI:
1) ocosnanue cBOCH STHUYECKON MPHHAJICKHOCTH, 3HAHME HCTOPUU XHUMHU H
BKJIaJ1a POCCUIMCKON XUMHUYECKON HAYKH B MUPOBYIO XUMHIO;
2) ¢popmuposarue OTBETCTBEHHOTO OTHOIICHHS K IMO3HAHUIO XWMHH, TOTOBHOCTH
Y CIIOCOOHOCTH yYalIuxcss K CaMOpa3BUTHI0O M CaMOOOPa30BaHUIO HA OCHOBE
W3y4eHHBIX (AaKTOB, 3aKOHOB H TEOPHM XWUMHUHU;, OCO3HAHHOTO BBIOOpa
Y TIOCTPOCHHUE MHAUBUAYATHLHON 00pa30BaTEIbHON TPACKTOPHH;
3) ¢@opmuposanue  TEIOCTHOW  €CTECTBEHHO-HAYYHOH  KApTUHBI  MHPA,
HEOTHEMJIEMOM YaCThIO KOTOPOU SABIISIETCA XUMHUYECKasl KapTUHA MUPA;
4) ognadernue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHUS HAYKH

u O6H_ICCTBCHHOI71 IIPaKTUKH, B TOM YUCJIC U XUMHUUYCCKHM,



5) oceoenue connaNbHBIX HOPM, TPABWII MOBEACHUS, poJici U (HOPM COIUATBEHON
KU3HU B COIMyME, MPHUPOJEC M YACTHOW JKU3HM HA OCHOBE HKOJIOTHYECKOM
KYJbTYpbI U 0€301MacHOr0 0OpallleHHsI C BEIECTBAMU U MaTeprajaMu;
6) @opmuposanue KOMMYHUKATHBHOH KOMIICTCHTHOCTH B OOINEHHH CO
CBEPCTHHUKAaMHU M B3pOCIBIMH B Ipolecce o0pa3oBaTeiabHOW, OOUIECTBEHHO
MOJIE3HOW,  Y4EOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM W JOpPYrUX  BUJOB
JESTebHOCTH, CBSI3aHHBIX C XUMUEH.

2. MetanpeaMeTHbIe Pe3yJbTaThI:
1) onpedenenue neneit coOCTBEHHOrO 00YYCHHUsI, TIOCTAHOBKA M (DOpMyITUpOBaHHE
JJIs ce0sT HOBBIX 3a/a4;
2) nianupoeanue MyTEH MOCTIKEHHS KEJIAeMOTo pe3ysbraTta OOydeHHsS XUMHUU
KaK TEOPETHYECKOT0, TaK ¥ SKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coomHecenue  CBOMX JCHCTBUH C  IUIAHUPYEMBIMH  pPE3YJIbTaTaMHU,
ocywecmeiieHue KOHTPOJISI CBOEH JIEATETbHOCTH B TIPOIECCe JIOCTHXKCHHS
pe3ynbTaTa, onpeoeieHue CIOCOOOB JEUCTBHI NpPHU BBHIMOJHEHUH JaOOPATOPHBIX
U TIPAKTUYECKUX padOT B COOTBETCTBUU C IIPABWIIAMH TEXHUKH 0€30MaCHOCTH;
4) onpeodenenue UCTOYHUKOB XUMUYECKON MH(MOpMAIMH, TIOTYUYCHUE U aHAIU3 et,
co3aaHue HHGOPMAIIMOHHOTO MPOAYKTa U €Tr0 Mpe3eHTAIUS;
5) ucnonvzosanue OCHOBHBIX WHTEUICKTYaJIbHBIX OINEPAIlMil: aHAIM3a M CHHTE3a,
CpaBHEHHUS W cHCTeMaTH3alud, OOOOIICHHS U KOHKPETH3AlUU, BblAGICHUE
IPUYUHHO-CIIEICTBEHHBIX CBSI3ed M nocmpoeHue JOTUYECKOTO PACCYKICHUS
¥ YMO3aKJIIOUeHUs (MHAYKTUBHOTO, AEIYKTUBHOTO U [0 aHAJIOIMM) Ha MarepHualie
€CTECTBEHHO-HAYYHOI'O COJIEPKaHUS;
6) ymenue co3maBath, MPUMEHATHh U MPEOOPA3OBBHIBATH 3HAKH U CUMBOIIBI, MOJICIH
Y CXEMBI JUIsl pelIeHns yueOHBIX U MO3HABATEIbHbIX 33/1a4;
7) gpopmuposanue u pazeumue dKOJIOTUISCKOTO MBIIUICHUS, YMEHUE MPUMEHSThH
€ro B  [O3HABAaTEIbHOW, KOMMYHUKATHBHOM,  COLHMAJIBHOM  INPAKTHUKE

1 poeCCUOHANIBHOW OpPUEHTAIINH;



8) ecenepuposanue WNEH W ONpPENCIICHHE CPEICTB, HEOOXOMUMBIX JUIS HX
peanuszanuu.

3. IIpeameTHbIe pe3yJibTaThl:
1) ymenue 00603HAYATH XMMUYECKHE JJICMEHTHI, HA3bIBATh UX M XapaKTePHU30BaTh
Ha OCHOBE I10J10’KeHUs B Ilepuoauueckon cucreme 1. . Menneneesa;
2) Gopmyruposanue WM3YYSHHBIX TOHSATHIA: BEIIECTBO, XUMUYECCKHU DJIEMCHT,
aTOM, MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE U CIO0KHOE BEUIECTBO, XUMUYECKas
peakIusi, BUJIbl XUMUYECKUX PEAKIU U T. 11.;
3) onpedenenue mo GopMylnaM COCTaBa HEOPraHUYECKHMX W OPraHUYCCKUX
BEIIECTB, BAJICHTHOCTH AaTOMOB XHMHMUYECKHX JJIEMEHTOB WM CTENEHU UX
OKHCJICHHS;
4) nonumanue wHGOPMAIUK, KOTOPYIO HECYT XHMHYCCKHE 3HAKH, (HOPMYJIbI
U ypaBHEHUS,
5) ymenue rknaccuguyuposams MpocThie (METaIbl, HEMETAUIbI, 0JaropojHbIC
ra3pl) U ClOXKHble (OMHApHBIE COEIMHEHHSA, B TOM YHCIE€ U OKCHJIbI, a TaKXKe
TUAPOKCUIBI — KHUCIOTHI, OCHOBaHHUA, aM(OTEpHbIE TUIPOKCUABI — U COJH)
BEIIIECTBA;
6) @opmyruposanue TEPUOINIECKOTO  3aKOHA, OOBACHEHUe  CTPYKTYPHI
1 MHGOpMAIIMH, KOTOPYIO HECET MEPUOUYECKAsI CUCTEMA XUMHUYECKUX AJIIEMEHTOB
. . MenpaeneeBa, packpbvimue 3HaAYEHUS IEPUOJAYECKOTO 3aKOHA;
7) ymenue xapakxmepu3o6ams CTPOSHUE BEINECTBA — BHJbI XUMHUUYECKUX CBS3CH
Y TUIIbI KPUCTAITIMYECKUX PEHIETOK;
8) onucanue CcTpOCHUS aTOMOB XHMHYECKHUX DJJIEMEHTOB C IOPSIKOBBIMH
Homepamu 1—20 u 26, omobpadicenue UX ¢ TTOMOIIBIO CXEM;
9) cocmagnenue HopMyn OKCHIOB XUMHUYECKUX DJIEMEHTOB U COOTBETCTBYIOIINX
UM TUJIPOKCHUJIOB;
10)  wmanucanue  CTPYKTYpHBIX  (OPMYJI  MOJCKYJISPHBIX  COCAMHCHH
1 QOPMYNBHBIX €IMHUI[ HOHHBIX COEAWHEHUW MO BaJECHTHOCTH, CTEIECHU

OKHUCJICHHA W 3apsAaay HOHOB,
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11) ymenue gopmyrupoéams OCHOBHBIC 3aKOHBI XHMHUU: TIOCTOSHCTBA COCTaBa
BEIIECTB MOJIEKYJSIDHOTO CTPOCHHSA, COXPAaHEHHS MacChl BEIIECTB, 3aKOH
ABoranpo;

12) ymenue ¢opmyauposams OCHOBHBIE TOJOXKCHUS ATOMHO-MOJIEKYIISPHOTO
YUEHUS U TEOPUH DIICKTPOIUTUIECCKON JUCCOIUAIINH;

13) onpedenenue NPU3HAKOB, YCIOBUI MPOTEKAHUS U MPEKPAIICHHUS] XUMHUSCKUX
peaxkuuu;

14)  cocmasnenue  MOJCKYJSPHBIX  YPaBHEHUH  XMMHYECKUX  PEaKIIUH,
NOATBEP)KAAIOMIMX  OOIME  XMMHUYECKHME  CBOMCTBA  OCHOBHBIX  KIIACCOB
HEOPTaHWYECKUX BEIIECTB M OTPAKAIOIIMX CBS3H MEXKIY KJIacCaMH COSTMHEHUH;
15) cocmaenenue ypaBHEHUN peakinii ¢ y4aCTHEM DJICKTPOJIUTOB TaK)Ke B MOHHOM
bopme;

16) onpedenenue TNO XUMHUYCCKMM YpPaBHEHUSM TPUHAICKHOCTH pPEaKIUi
K OTIpeAcIEHHOMY THITY W BUIY;

17) cocmasnenue ypaBHEHUH OKHCIIMTEIIbHO-BOCCTAHOBHUTEIBHBIX —pPEaKIUH
C TIOMOIIIBI0 METO/Ia AJIEKTPOHHOTO OanaHca,

18) nmpumenenue  TIOHATUH  «OKUCJICHHE» ¥  «BOCCTAHOBJICHHE»  JUIS
XapaKTEPUCTUKH XUMHYECKHX CBOWCTB BEIIECTB;

19) onpedenenue ¢ TIOMOIIBIO KAaYCCTBCHHBIX PEAKIUN XJIOPHUA-, Cyabdar-
M KapOOHAT-aHMOHOB M KATHOHA aMMOHHS B PacTBOPE;

20) obvscHenue BIHSHHUS PANTAYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYCCKUX
peaKiuu;

21) ymenue xapaxmepuzoeams  TIOJOKEHHE METAJUIOB W  HEMETAJIOB
B NIEPUOAMYECKON CHUCTEME 3JIEMEHTOB, CTPOEHHE HX AaTOMOB U KpPUCTAJIOB,
obmue pusnueckre U XUMUYECKUE CBOWCTBA;

22) obwsichenue MHOTOOOpa3usi TPOCTBIX BEMISCTB SBJICHHEM aJUIOTPOIIHH

C yKa3aHUeM €€ IIPUYHH;
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23) ycmawnognenue  pasNTUUMANA  THAPO-, THPO- U DICKTPOMETAILTYpPTHUU
U WIIIOCMPUPO8anUue dSTUX PA3IWYUil TpUMepaMu MPOMBIIIICHHBIX CIOCO00B
MOJTyYEHUS] METAJUIOB;

24) ymenue oasame oO0IIyI0 xapakTepucTHKy siementoB I, II, VIIA rpymm, a
TaKXKe BOJOpPOJAA, KHUCIOpOAa, a30Ta, cepbl, ¢ocdopa, yriepoaa, KpemMHHS U
00pa30BaHHBIX MUMH MPOCTHIX BEIIECTB, W BAKHEHIINX COCAMHEHHU (CTPOCHHE,
HaXOXXJIEHUE B MPHUpOJE, TMONy4YeHHEe, (HU3MUeckne M XHMHYECKHE CBOMCTBA,
NpUMEHEHHE);

25) ymenue onucvlieams KOPPO3UIO0 METAIIOB M CITOCOOBI 3aIIUTHI OT HEg;

26) ymenue npou3e00ums XUMHUYECKUE Pacu€Thl C HCIOJIb30BAHUEM TMOHSATHUI
«MaccoBasi JIOJIsl BEIIECTBA B CMECH», «KOJHMYECTBO BEIIECTBA», «MOJISIPHBIN
00BEM» 1O (hopMyJIaM U YPaBHEHUSIM PEaKIUii;

27) onucanue CBOWCTB M TMPAKTHYSCKOTO 3HAUCHHS HM3YYCHHBIX OPTaHUYECKUX
BEIIIECTB;

28) evinonnenue 00O3HAYEHHBIX B IIPOrpaMMe ADKCIIEPUMEHTOB, PACHO3ZHABAHUE
HEOPTaHWYECKUX BEIIECTB 10 COOTBETCTBYIOIINM NPU3HAKAM;

29) cobmooenue npaBua 0Oe30macHOW pabOTBl B XHMHYECKOM KaOHHETE

(;tabopaTtopun).
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Coaep:xxanue Kypca XuMHUHU

8 KIIACC

HavanbHble NOHATHS U 3aKOHbI XMMUH
Tena m BemiectBa. CBOMCTBa BEUIECTB. JTajlOHHbIE (U3UUECKHE CBOWMCTBA
BelIeCTB. Marepuansl U MaTepuanoBeeHue. Poib XMMUU B )KU3HU COBPEMEHHOTO
oOmectBa. OTHOIIEHHE 00IECTBAa K XUMUU: XeMOPUIHS U XeMOo(poOusl.

Mertoasl u3zydenuss xumun. HaGmogenue. DkcniepuMeHT MojaenupoBaHue.
Mojenu MaTepuaibHbIE U 3HAKOBBIE WU CUMBOJIBHBIC.

l'azel. XKupkoctu. TBEpable BemiecTBa. B3auMHble TEpEeXOabl MEXKITY
arperaTHbIMU COCTOSTHUSIMM BEIIIECTBA: BO3TOHKA (CyOIMMaIius) u aecyoaumanius,
KOHJICHCALIMS U UCHapeHue, KPUCTAIIIIM3AllHS U TIJIaBJICHUE.

Odusnyeckue sBiIeHUs. YHWCThIE BeEIIECTBA M CMECH. [ OMOT€HHBIE U
retreporenHble cMecu. Cmecu rasooOpasHbie, >kunakue u TBEpAbIE. CrocoObI
paszeseHusl CMecei: meperonka, Uiu TUCTUIUIALNS, OTCTauBaHUE, (PUIBTPOBAHUE,
KPUCTATM3AIMS WM BblllapuBaHue. Xpomartorpadus. Ilpumenenune >THX
CIoco0OB B JIa0OPATOPHOM MPAKTUKE, HA IPOU3BOJACTBE U B OBITY.

XHUMHUYECKAE HIEMEHThl. ATOMBI W MOJEKYIbl. [IpocThle W CIOXKHBIE
BellecTBa. AJUIOTPONHKS Ha mpuMepe Kuciopoaa. OCHOBHBIE MOJIOKEHHUSI aTOMHO-
MoOJIEKyJIsipHOTO yueHus. MoHbl. BeliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS.

3Haku (CMMBOJIBI) XUMHYECKHX 3JIEeMEHTOB. MHbopMaIlys, KoTopyro HECcyT
3HAKH XUMHUYECKUX DJIEMEHTOB. DTHUMOJOTHS HA3BaHUU HEKOTOPBIX XUMHUUYECKUX
anemMeHToB. [lepronnueckas Tabnuia xumudeckux ayemeHToB /. Y. Menneneena:
KOPOTKONEPUOAHBIM W JJIMHHOIIEPUOJIHBIM BapuaHThl. [leproabl W TpPYIIIbL
I'maBHasg u moOoyHas moArpymmsl, Wid A- u b-rpynnel. OTHOCUTENbHAS aTOMHAs
Mmacca.

Xumuueckue ¢opmynbl. HMuaekcsl u kosdduuuentsl. OTHOCHUTENbHAS
MOJIEKYyJIsIpHass macca. MaccoBasi J10Js XMMHYECKOTO 3JIEMEHTAa B COEAWHECHUMU.
Nudopmaiiusi, KOTOpyro HECyT XUMUYECKUE (DOPMYIIBI.
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BanentHocts.  CTpykTypHBIE  (OpMysbl.  XUMHUYECKHE  BJIEMEHTHI
C IOCTOSIHHOM M MEPEMEHHOW BaJeHTHOCTHIO. BbIBOA (OpMyNbl COCAMHEHHS IO
BajieHTHOCTH. OnpeniesieHne BaJIEHTHOCTH XMMHUYECKOIo 3JIeMEHTa 1Mo (Gopmyrie
BemecTBa. COCTaBIEHUE HA3BaHUI COEIMHEHUM, COCTOSAIIUX U3 JBYX XUMHUYECKUX
AJIEMEHTOB, 10 BaJIEHTHOCTU. 3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB.

XuMHYecKue peakuuu. PeareHTel W NpOayKThl peakuuu. IlpusHaku
XUMHUYECKUX pPEaKUUU. YCIOBHUS MX IPOTEKaHUs U IIpekpauieHus. Peakiuu
TOPEHHUsI. DK30TEPMUYECKHUE U IHAOTEPMHUUECKNE PEAKIIUU.

3aKOH COXpAaHEHUs MAacChl BEIECTB. XUMHUECKue ypaBHeHUs. COCTaBIeHNE
XUMHYECKUX ypaBHeHUU. NHDopmaius, KOTOPYIO HECET XMMUYECKOE YpaBHEHHE.

Knaccudukanuss XxumMudeckux peakuuid 1Mo COCTaBy M YHUCIY PEareéHTOB U
IPOAYKTOB. THUIBl XMMHUYECKHX peakuui. Peakuuu coeauHeHus, pas3yIoKECHUS,
3aMmeleHus 1 oomeHa. KatanuzaTopsl v KaTasus.

JdeMoHCcTpamuun

o Koulekuus MatepuanoB U U3AEIUNA U3 HUX.

e Moenu, UCTIOIB3yEMBbIE HA YpOKaX (PU3UKH, OUOIOTUH U reorpaduu.

o (OOBEMHBIC U IAPOCTEP>KHEBBIE MOJIENIN HEKOTOPHIX XUMUYECKUX BEIIECTB.
e Moenn KpUCTALNINYECKUX PEIIETOK.

o (CobOupanue npudopa A MOTYUCHH Ta3a U MPOBEPKA €ro repMEeTUYHOCTH.
e Bo3ronka cyxoro Jbja, uoja wivd HadTaauHa.

® ArperatHble COCTOSIHUS BOJBI.

e Paznenenue JOBYX  HECMEIIMBAKOIIUXCS  KUAKOCTEM C  IOMOLIBIO

JEJINTEIIbBHON BOPOHKH.

e Jluctumisitop u ero padora.

e VYcraHoBKa A GuUIbTpoBaHUS U €€ padoTa.

e VYcCTaHOBKA JJIA BhIIApUBaHUA U € pabora.

o Kosexius ObITOBBIX PHOOPOB AJis (HUIBTPOBAHUS BO3YXa.

e PazneneHue Kpacsmiero BeliecTBa (omactepa € TOMOLIBIO METOoJa

OyMaxkHOU XpomaTtorpaduu.
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e Mojenu aJuTIOTPOINHBIX MOAUPUKAIIMNA YTIIepoaa U CEPHI.

e [lomyuyeHue o30Ha.

e Tloprpersl U. 5. Bepuemuyca u JI. YI. Menneneesa.

e KopoTkonepuoaHbslii W JIMHHONEPUOAHBIM BapUaHTHl IEPUOAUYECKOU
cuctemsbl /1. 1. Menneneena.

e KoHCTpyupoBaHUE MAPOCTEPKHEBBIX MOJIEIIEH MOJIEKYI.

e Amnmnapar Kunma.

e PazjnoxeHnue Ouxpomara aMMOHHS.

e ['opeHue cepbl U MarHUEBOU JICHTHI.

e [loptperst M. B. JlomonocoBa u A. JI. JIaByasbe.

e OnbIThl, WTIOCTPUPYIOIINE 3aKOH COXPAHEHUS MacChl BELIECTB.

e [‘openue docdopa, pacTBOpEHUE MPOIYKTA TOPEHUS B BOJIE U UCCIIEOBAHUE
IIOJIy4YEHHOT'O pacTBOPA JIAKMYCOM.

e DBzauMonencTBHE COJISIHOM KUCIOTHI C IUHKOM.

o [lonyuenne ruapokcuna Meau(ll) u ero pasnokeHue Npu HarpeBaHUMU.

JlaGopaTopHblie ONBITHI

® O3HaKOMJICHHE C KOJIIEKITUEH 1a00paTOpHOM MOCY/IbI.
® [IpoBepka repMEeTHUHOCTH pHOOpa JIJIsl TOTYYESHUS Ta30B.
® O3HaKOMJIEHHE C MUHEpaIaMH, 00pa3yIOIIMMH TPaHUT.

® IIpurotoBiieHHE TETEPOr€HHOM CMECH MOPOIIKOB CEPBI C JKEIE30M U HUX
pazzelieHue.

® BsauMojeicTBUE pPACTBOPOB XJIOPUIOB U HOAUAOB Kallusg C PacTBOPOM
HUTpaTa cepeodpa.

® Ilomyuenue runpokcuna wmeau(ll) m ero B3aumMoAelCTBUE C CEpHOMU
KHUCJIOTOM.

® B3zanmopencTBre pacTBOpa COAbl C KUCIOTOM.
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® IIpoBepka 3aKOHa COXpAaHEHUsSI MACChl BELIECTB Ha IPUMEPE B3aUMOACHCTBUA
LIETI0OYU C KUCIIOTOM.

® [IpoBepka 3aK0Ha COXpAaHEHUS MACChl BELECTB HA IIPUMEpPE B3aUMOIACHUCTBUSA
ménouu ¢ conbto xenesa(lll).

® PaznoxxeHue nepokcuaa BoAopoJa ¢ momoibio okcuaa Mapranna (IV). 11.

3aMelleHue Keae30M MEIM B METHOM KYIIOpOce.
IIpakTyeckue padoThI
1. IlpaBuna TeXHUKH O€30MACHOCTH U HEKOTOPBIE BUJIBI PA0OT B XMMUYECKOU
naboparopuu (KaOMHETE XUMUH).
2. HaGmronenue 3a ropsiei CBe4ou.

3. Ananu3 nouBbl (aHaJIOT paboThl «OUYKCTKA TOBAPEHHOM COTIN»).

Baxkueiimue npeacTaBuTe M HEOPraHm4eckux BemecTs. KommyecrBeHubie
OTHOIIIEHHUSI B XUMHH

CocraB Bo3ayxa. [lonstue 06 00BEMHOMN 110J1€ (¢) KOMITOHEHTA TPUPOTHON
ra3oBoil cMecu — Bo3ayxa. Pacuér o0bémMa KOMIOHEHTa Ta30BOM CMECH 110 €T0
00BEMHOM 10J1€ 1 HA0OOPOT.

Kucnopoa. O3zomn. [lomyuenue kucnopoaa. Cobupanue u pacrio3HaBaHUE
KUCIIOpoAa. XMMHUYECKHE CBOMCTBA KUCIOPO/a: B3aUMOJACHUCTBUE C METAJIAMHU,
HEMETAJUIaMH U CIIOKHBIMU BelecTBaMu. [[pumenenue kuciaopona. Kpyrosopor
KHUCJIOPOJa B IIPUPOJIE.

Oxcunpl. ObpazoBanne Ha3BaHUN OKCUAOB MO UX Gpopmynam. CocTaBiieHne
dbopMyJT OKCHJIOB IO UX Ha3BaHUAM. [IpeacTaBuTenn OKCHUAOB: BOJA U YTICKUCITBIA
ras, Heraui¢Hasi U3BECThb.

Bopopon B nipuposie. uzndeckne U XMMUYECKHE CBOMCTBA BOJIOPOJIA, €0
MOJIY4YEHUE U IPUMECHEHHUE.
Kucnotel, ux coctaB u wux kiaccupukanus. HWuaukatopel. Tabnuia

pactBopuMocTh. CepHasi U COJSIHAS KUCIOThI, UX CBOMCTBA U PUMEHEHUE.
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Comu, ux coctTaB W Ha3BaHusA. PacTBOpUMOCTH COJiell B  BOJE.
[IpencraButenu coneil: Xinopu HaTpus, KapOoHAT HaTpus, pocdar KanbLus.

IloctossnHass ABoragpo. KommuectBo BemiectBa. Monb. MonsipHas macca.
KpaTtHble ennHUIBI U3MEPEHUST KOJTMYECTBA BEIIECTBA — MUJLIMMOJIb U KUJIOMOJIb,
MHJUTAMOJISIPHAS ¥ KWJIOMOJISIPHASI MAaCChl BEILIECTBA.

PacuéTel ¢ uCcnonp30BaHNEM MOHATUN «KOJIUYECTBO BEUIECTBAY», «MOJISIpHAS
Maccay, «IoCTOsIHHAsi ABOTaipo».

3akoH  ABoragpo. MomspHblii 00bEM  Ta3000pa3HBIX  BEIIECTB.
OtHOcHTENBHAS TIIOTHOCTH ras3a Mo Jpyromy rasy.

KpaTtuble enuHMIBI U3MEPEHUS] — MWUIMMOJSIPHBIA W KUJIOMOJISIPHBIN
00bEeMBbI Ta3000pa3HBIX BEIIECTB.

PacyéThl ¢ MCTIOIB30BAHUEM MOHATHN «KOJHMYECTBO BEIIECTBAY, «MOJSIpHAS
Maccay, «MOJIIPHBIA 00BEM Ta30BY», «UUCTIO0 ABOTAAPO».

I'unpocdepa. Kpyroopor Bonbl B mnpupojie. @usndeckne M XUMHUUYECKHE
CBOMCTBA BOJIbl: B3aUMOJIEUCTBUE C OKCHIAMMU.

OcHoBanus, UX cocTtaB. PacTBOpuMOCTh OCHOBaHUM B Boje. M3meHeHue
OKpACKM WHJIHUKATOpPOB B MIEIO4YHOM cpene. llpeacraBurenu 1mienoden:
TUAPOKCUIBI HATPUS, KU U KaJbIU.

PactBoputens u pactBOpéHHOE BemecTBO. PactBopbel. PacTBOpenwme.
I'mpparel. MaccoBass 10jsi pacTBOPEHHOIO BelIECTBA. Pacyé€rbl, CBSI3aHHBIC
C HUCIMOJIb30BAHUEM MOHATHS «MaCCOBasi 10Js1 PACTBOPEHHOTO BELIECTBAY.

JdemoHcTpanumn

e OrmpeneneHue coaepKaHusl KUCIOpPOaa B BO3IYXE.
o [lonyyeHune kuciopoaa pa3lokKEHHEM INEpMaHraHaTa Kajaus U IMEPOKCUa

BOJOPOJIA.

e (CoOupaHne METOJOM BBITECHEHUS BO3/1yXa M BOJIBI.
e Pacno3HaBaHHWE KUCIOPOAA.
e [‘openue maruus, xenesa, yris, cepbl U ¢pochopa B KUCIOPOJIE.

e Kouiexumsa oKCUI0B.
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e [lonyueHue, coOupaHue U pacrio3HaBaHHe BOAOPOAA.

e [opeHue Bomopoza.

e BsaumonelictBue Bogoposa ¢ okcuaom meau(Il).

e KoJekius MUHEpaIbHBIX KUCIOT.

e [IpaBuiio pa3zbaBieHUs CEPOM KUCTOTHI.

o Komiekuus comnen.

e TalOnuia pacCTBOPUMOCTH KUCIIOT, OCHOBAaHUM U COJIEH B BOJIE.

e HekoTopbie MeTaIbl, HEMETAUIBI U COSIMHECHUS ¢ KOJMYECTBOM BEIIECTBa,
paBHbIM 1 MOJIb.

e Mojens MOJISIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

e Komiexusa ocHOBaHUM.

JlaGopaTopHble ONBITHI

® [ToMmyTHEHHE U3BECTKOBOM BOJIbI MPU MPOMYCKAHUU YTIIEKUCIIOrO ra3a.
¢ [lonydyenue BOgOpOAa B3aMMOJICMCTBUEM LIMHKA C COJITHOW KUCIOTOM.
® Pacnio3HaBaHWE KUCJIOT C MTOMOIIbIO UHINKATOPOB.

¢ M3MeHeHre OKpacKU MHIUKATOPOB B IIEIIOYHOU CpETIE.

® (O3HakOMJICHME C MOpenapaTamMu JOMAIlHEH WM IIKOJbHOW aNTeuKHu:

pacTBOpaMu MepoOKCHUAa BOJOPOIa, CHUPTOBOM HACTOWKHU MOAA, aMMHAKA.
IIpakTnyeckue padoThI
4. Tlonyuyenue, coOupaHue M pacro3HaBaHUe KUCIOPOaA.
5. Ilonyuenue, coOupaHue U pacro3HaBaHUE BOAOPO/A.
6. IlpuroToBneHne pacTBOpa € 3aJaHHOM MAacCOBOM JOJEH PACTBOPEHHOIO

BCIICCTBA.

OcHOBHbBIE KJIACCHI HEOPraHUYECKHX COeTMHEeHH
OO6o06mieHne cBeneHU 00 OKCHIax, MX KilacCU(DHUKAIMU, HA3BaHUSAX U

cBoiicTBax. CrocoObl MOTYUYEeHHUST OKCHIOB
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OcHoBanus, ux kinaccuukaius, Ha3BaHUsI U CBOMCTBA. BzaumoneiicTBue ¢
KUCJIOTaMH, KHCJIOTHBIMU OKCHUJIAMU W COJSIMHU. Pa3iiokeHne HepacTBOPHUMBIX
ocHoBaHuM. CrIocOOBI OJTyYeHUsI OCHOBaHUIA.

Kucnotsl, ux xnaccudukanus u HazBanus. OOIIMe XUMUUECKHUE CBOWMCTBA
KHUCJIOT. B3amMoaelcTBHE KHUCIOT C METAUIAMHU. OJIEKTPOXUMHYECKHUA P
HANPSDKEHUW METAJUIOB. B3aMMOIEUCTBHE KHCIOT C OKCHJAAMH METAJUIOB.
B3aumopelicTBue KHUCIOT C OCHOBAHUSMU — pEAKUMS HEUTpaIu3aluH.
B3aumopeiictBue  kuciaor ¢ coiasaMmu. [lomydeHue  OECKHUCIOPOJIHBIX U
KUCJIOPOACOAEPKAIIUX KUCIIOT.

Comu, wux wiaccudukanus U CBOWCTBA. BiauMmopelcTtBue comeld ¢
MeTajiaMu, 0COOCHHOCTH 3TUX peakiuil. BzanMoelicTBie coiei ¢ COsIMH.

I'enetndeckue psapl MeTalsla U HEMETAJUIa. ['eHeTuueckas CBA3b MEXIY
KJIACCAMHU HEOPTAaHUYECKUX BEIIECTB.

JlaGopaTopHblie ONBITHI

® B3aumoencTBre OKCHIa KaJabIlUA C BOJOM.

¢ [lomyTHEHHE N3BECTKOBOW BOJIBI.

® Peakuus HeUTpaau3amuu.

® [Tonyuenue runpokcuaa meau(Il) u ero B3auMoAecTBUE C KUCIOTOM.
® Paznoxxenue runpokcuna meau(Il) mpu HarpeBanuu.

® B3anMoIeiCTBHE KHUCJIOT C MeTaJJIaMH.

¢ B3anMoIeiCTBHE KHUCJIOT C COJISIMH.

® O3HaKOMJICHHE C KOJIECKIIUEN COJIEH.

® BzaumogerictBue cynbdarta meau(Il) c sxemnezom.

® B3auMoJIeNCTBUE COJIEN C COISIMH.
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® ['eHeTnyeckas CBS3b MCXKIY KJIaCCaMM HCOPraHMYCCKHX BCUICCTB Ha IMPHUMECPC

COCAMHECHUN MENHU.
IIpakTyeckue padoThI
/. Pemenue 53KCIEpUMEHTAIbHBIX 3a7ady 10 TeMme «OCHOBHBIE KJIACCHI

HCOPraHU4YCCKHX COCI[HHﬁHHﬁ».

Ilepuoagnuyecknii 3aKOH ¥ NMEPUOAUYECKAS CUCTEMA XUMHUYECKUX IJIEMEHTOB
. U. MenaeneeBa. CTtpoeHue aToma
EcrecTBeHHBIE  ceMelCTBA  XMMHUYSCKHUX  DJIEMEHTOB:  IIEJOYHBIE U
IEJIOYHO3EMEJIbHBIE METaJUIbl, TaJlOTeHbl, HWHEPTHbIC (OJaropogHbIC) Ta3bl.
AMdoTtepHOCTh. AMGBOTEpPHBIE OKCUIBI U THAPOKCH B, KOMIUIEKCHBIE COJIH.

OtkpseiTue . . MenaeneeBbiM MEPUOINUECKOTO0 3aKOHA M CO3JaHUE UM
NEePUONUECKON CUCTEMBI XUMUYECKUX DJIIEMEHTOB.

AToMBI Kak ¢opma CYIIECTBOBAHHMS XUMHUYECKUX 3J1eMeHTOB. OCHOBHBIE
CBEJICHUA O CTPOCHUU aTOMOB. Jloka3zaTenbCTBa CI0XHOCTH CTPOCHHUSI aTOMOB.
Omnbitel Pezepdopaa. [Tnanerapuas Moens CTpOSHUS aToMa.

CocTtaB aTOMHBIX fAJ€p: MPOTOHBI, HEUTpPOHBI. OTHOCUTENIbHAs aTOMHAas
Macca. B3auMOCBsA3b MOHATHUI «IIPOTOH», «HEUTPOH», «OTHOCHUTEIbHAA ATOMHAas
Macca.

Mukpomup. OnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX YPOBHEW aTOMOB
XUMHAYECKHUX 3JIeMeHTOB 1—20. [ToHATHE 0 3aBEpIIEHHOM JIEKTPOHHOM YPOBHE.

N3oTonpl. Pu3nYEeCKUid CMBICH CUMBOJMKH lleproanyeckoid CHCTEMBL.
CoBpemenHass (GopMyITUPOBKA TMEPHOIWYECKOTO 3aKoHA. V3MeHEHHs CBOKWCTB
2JICMEHTOB B IIepUOJaxX M Tpynmax KakK (QYHKIOHS CTPOSHUS SJISKTPOHHBIX
000JI0YEK aTOMOB.

XapaKTepUCTUKa JJIEMEHTAa-METAUIAa M dBJIEMEHTa-HeMeTajula MO0 HX
MOJIOKCHUID B TMEPUOJUYECKONM CUCTEME XUMHYECKuX snemeHtoB J[. .
Menaeneena.

JdemoHcTpanumn
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e Paznuunbie PopMbl TAOIHUI] TEPUOIUIECKON CUCTEMBI.

e MonxenupoBaHue NOCTpoeHus nepuoandeckout cucremsl 1. 1. Menneneesa.
e Mogenu aTOMOB XUMHUYECKUX JIEMEHTOB.

e Moenu aTOMOB 3JIEMEHTOB 1—3-T0 IEPHOIOB.

JlaGopaTopHble ONBITHI
® [lonydyenue aMmpOTEpHOro rUIAPOKCUIA U UCCIEIOBAHUE €T0 CBOMCTB.

Xumudeckasi CBfi3b. OKHUCIUTETBHO-BOCCTAHOBUTEJIbHbIE PEAKIIUMU
HNonnass xumuueckasi cBsizb. VOHBI, 0Opa3oBaHHBIE aTOMaMU METAUIOB U
HeMeTalioB. CxeMbl 00pa3oBaHMs MOHHOUM CBSI3U I OMHApPHBIX COCJAMHEHUH.
HNonHuble KpucTammyeckue pemeéTku U (U3NYecKrue CBOMCTBA BEIIECTB C ITUM
TUTIOM peméTok. [lonsTue o GopMybHON eIUHUIIE BEIIECTRA.

KoBanenTHass xumuueckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTYpPHBIC (DOPMYIIBIL.
[Tonsitue o BasieHTHOCTH. KOBaneHTHas HemnonsipHas cBA3b. CxeMbl 0Opa3oBaHUs
KOBaJCHTHOW CBSI3W i1 OWHApHBIX COEAUWHEHUN. MOJEeKylIsIpHbIE U aTOMHBIE
KpUCTAJUIMYECKHE PEIIETKU U CBOKMCTBA BELIECTB C 3TUM THUIIOM PEIIETOK.

DNEeKTpOOTPULATENBHOCTb. P anekTpooTpuniatenbHocTd. KoBaneHTHas
noJisipHasi XuMu4eckas CBs3b. Jlumomnb. Cxembl 00pa3oBaHHs KOBAJIEHTHOMN
MOJIIPHOW CBSI3M IS OWHAPHBIX COCAMHEHUH. MOJEKyIsIpHbIE M aTOMHBIC
KPUCTAJUIMYECKHE PEIIETKU U CBOKMCTBA BELIECTB C 3TUM TUIIOM PEIIETOK.

Meramdeckass XUMUYECKass CBSI3b U METAJUIMYECKAS KPUCTAILIAYECKAS
pemérka. CBOMCTBa BEIIECTB € ATUM THUINOM pewmerok. EnunHas mnpupoaa
XUMHUYECKHUX CBS3EH.

Crenenp okwucienus. CpaBHEHHUE CTENEHU OKHCICHUS W BaJEHTHOCTH.
[TpaBuna pacuéra cTeneHe OKUCIeHU 1Mo GOpMyIaM XUMHUYECKUX COCTHHCHHM.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OmnpenelieHne CTeneHei
OKHUCJIEHUS JJIs 3JIEMEHTOB, OOpa3yIoIIMX BEIIECTBAa Pa3HbIX KiaccoB. Peakiuun
MOHHOTO OOMEHA M OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuuu. OKUCIUTENb U
BOCCTAHOBHTENb, OKHCIEHHE W BoOccTaHOBieHHE. (CoOCTaBlIE€HHE YpaBHEHUU

OKHCIHUTCIIBHO-BOCCTAHOBUTCIbHBIX peaKuHﬁ MCTOOOM JSJICKTPOHHOI'O Oaianca.
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JdemoncTpanuu
e BuneopparMeHTsl u crnaiipl « MoHHAsS XUMUYECKask CBSI3bY.
e KoJuiekuus BEemecTB ¢ HOHHOW XUMHUYECKOHN CBA3BIO.
o Moaen HOHHBIX KPUCTALIMYECKUX PELIETOK.
e BuneopparMeHTsl u cinaiiapl «KoBaneHTHAs XUMUYECKask CBSI3bY.
e KoJuekuus BemecTB MOJIEKYJISIPHOTO U aTOMHOTO CTPOEHHSL.
e Moaenu MONEKYIAPHBIX U aTOMHBIX KPUCTALINYECKUX PELIETOK.
e BuneopparMeHTsl U crnaipl «MeTaminyeckas XauMudeckast CBsI3by.
o Komnexkuus «MeTaibl ¥ CIIJIaBbI».
e BsaumojelcTBHE IIMHKA C CEPOH, CONSIHOM KucaoToH, xiaopuaom mean (II).
e [‘opeHue marsus.
e B3anmMoAeliCTBUE XJIOPHOU U CEPOBOAOPOTHON BOBI.

JlaGopaTopHbIie ONBITHI

® I3rotoBiicHUE MOACIIN, I/IJIJII-OCTpI/Ipy}OH.Ieﬁ CBOMCTBA METAJUINYECKOMN CBSI3U

9 KIIACC
IToBTOpEeHUe U 00001IeHNE CBeIeHUIT MO KYpCY 8 Kiacca
bunapubie coenunenus. Okcuabl coeodpas3yromue 1 Hecoeoopasyromue.
['unpokcuasl: OcHOBaHMS, aM(OTEpHBIE THAPOKCUIBI, KHCIOPOACOIEpKAIINe
KucioThl. CpeHue, KUCible, OCHOBHBIE U KOMILIEKCHBIE COJIU.

O6oOmenne cBeAeHU O XUMHYeCKHX peakmusax. Kmaccudukanus
XUMUYECKUX PEAKIUNA MO pa3INYHbIM IPU3HAKAM: COCTABY U YUCIY PEarupyromux
1 00pa3yloIMXcsl BEIIECTB, TEIUIOBOMY 3(PdeKTy, 0O0paTHMOCTH, H3MCHECHHIO
CTETICHEH OKHCIIEHUS DJJIEMEHTOB, OOpa3yIolMUX pearupyroniue BEIIeCTBa,
arperaTHOMY COCTOSIHUIO pearupyrolux BeleCTB, HCIO0Jb30BAHUIO KaTaIn3aTOPA.

[TondaTHE O CKOpOCTH XMMHYECKOW peakunu. DakTophl, BIHSIOIMIKE HA
CKOPOCTh XMMHMYECKHUX pEaKlUMil: TMpUupoja pearupyromux BeHeCTB, HX
KOHIIGHTpAlusi,  TeMmmepaTrypa,  IUIOMaAb  CONPUKOCHOBEHHUS,  HaJU4yue

Katanusartopa. Karanus.
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JdemoHcTpanuun

O3HakoOMJIEHHE C KOJUIEKIIUSMHA METAJIOB U HEMETAJUIOB.

O3HakoMJIEHHE C KOJUIEKIIUSIMHA OKCUIOB, KHCIIOT U COJIEH.

3aBUCHMOCTh CKOPOCTH XMMHUYECKOW pPEaKLMHU OT MPUPOIbI PEArupyOMINX
BEILECTB.

3aBUCHMOCTh CKOPOCTHM XUMHYECKOM pEaKkUMu OT KOHIIEHTPALUU
pearupyrommx BEMIECTB.

3aBUCHMOCTh ~ CKOPOCTM  XMMHMYECKOM  peakuMd  OT  IUIOLIAJU
CONPUKOCHOBEHHUS PEarupyrolnX BEMIECTB («KUIISIIIUMI CII0i»).
3aBUCHMOCTh CKOPOCTM XMMHMYECKOM peakuuu OT TeMIepaTypbl

pearupyronmx BemecTB.

JlaGopaTopHble ONBITHI

® B3aumopencTBUE aMMHaKa U XJOPOBOJIOPO/IA.

® Peakuus HeUTpaanu3alvu.

® HaGmronenue terioBoro 3pgexra peakiinu HeuTpain3aiuu.

® B3zaumogeiicTBre cepHOil KUCIOThI ¢ okcuaoMm meau(Il).

® Pazyio)keHne nmepoKcuaa BOAOPOAa C TOMOIIBIO KaTana3bl KapToders.

® 3aBUCHUMOCTh CKOPOCTH XHMHYECKON PEAKIUU OT MPUPOABl PEAruPYIONIUX

BEIIECTB HA IPUMEPE B3aUMOICHCTBUS PACTBOPOB THOCYIIb(haTa HATPHS U XJIOpUIa

Oapus, THoCcyIb(haTa HATPHSI ¥ COJSTHON KHUCIIOTHI.

® 3aBUCUMOCTb CKOPOCTH XMMUYECKOW pEaKIUU OT MPUPOJIbI METAIIIOB IIPU UX

B3aUMOJENCTBUH C COJISTHON KHUCIOTOM.

® 3aBHCUMOCTh CKOPOCTH XMMHUYECKOW PEaKUUHU OT MPUPOJbI KUCIOT HPHU UX

B3aUMOJENCTBUH C KEJIE30M.

® 3aBUCUMOCTbh CKOPOCTH XUMUYECKON PEAKLUH OT TEMIIEPATYPBI.
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® 3aBHCHUMOCTBH CKOPOCTH XMMHUYECKOW PEAKIIMU OT KOHLEHTPALIUH.

® 3aBHCUMOCTbh CKOPOCTH XUMUYECKON PEAKIMU OT ILTIOIIAN
COINPUKOCHOBEHUS PEATUPYIOLINUX BELIECTB.

® 3aBUCHMOCTb CKOPOCTH XUMHYECKOM PEAKIIMM OT KaTalau3aropa.

XuMHUYeCKHe peakiui B PACTBOPAX 3JIEKTPOJIUTOB

[TonsiTue 00  DIEKTPOJUTUYUECKON  JAUCCOIMAIMU.  ODJIEKTPOJIUTHI U
HEAJIEKTPOJUTHL.. MexaHu3M  JUCCOLMALMN  DJIEKTPOJIUTOB €  Pa3IMYHbIM
xapakTepoM CBsi3u. CTeneHb SJICKTPONUTUYECKOM aucconuanuu. CuiibHbIE U
ca0ble DJIEKTPOJIUTHI.

OCHOBHBIE  TOJIOXKEHHUSI TEOPUM  DICKTPOJIMTHUYECKON  JIMCCOIMALINU.
Knaccudpukanyus WOHOB M WX cBoicTBa. KHCIOTBI, OCHOBaHHMS W COJH Kak
ANEKTPONUTHL. X Kaccudukanms u TUCCoOIraus.

OO6mue XUMHYECKHe CBOMCTBA KUCIOT: U3BMEHEHUE OKPACKU MHAMKATOPOB,
B3aUMOJICMCTBHE C METAJUIAMH, OKCUJAMU U THAPOKCHUIAMHU METAJUIOB U COISIMHU.
MonekynsipHble W HWOHHBIE (TMOJIHBIE W COKpAIIEHHBIE) YPAaBHEHUS pPEaKIUil.
XUMUYECKUNA CMBICII COKPALIEHHBIX YPaBHEHUW. YCIIOBUS NPOTEKAHUS PEAKLUU
MEXIY JEKTPOJIUTAMU 10 KOHLA. Psii akTHBHOCTH METaJUIOB.

OOme XUMHUYECKHE CBOMCTBA IIEJIOUEli: B3aMMOJEHCTBHE C KHCIOTAMHU,
OKCUJaMHU HEMETaJJIOB, coysiMu. OOIIMe XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX
OCHOBAaHMI: B3aUMOJCHUCTBUE C KUCIOTAMHU, Pa3JI0KEHUE IIPU HATPEBAHUHU.

OO0mme XUMUYECKHE CBOMCTBA CpPEIHUX COJEH: B3aWMMOJCHCTBHUE C
KHUCJIOTaMH, II€JI0YaMU, COJISIMU U MeTajulaMH. B3anmoneicTBre KUCIBIX COJIEH CO
IETIOYaMHU.

I'maponu3 kak oOMeHHOE B3auMOJEHCTBHE coyieil ¢ Bojoil. ['maponus conum
CUJIBHOTO OCHOBaHUS M cJaboi KUCIOThL. ['maponu3 conu caaboro OCHOBAHUS U

CUJIbHOM KUCJIOTHI. Bomopoaueiii mokasatens (pH).
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CBolicTBa KHUCIOT, OCHOBAaHUW, OKCHUJIOB U COJ€M B CBET€ TEOPHUU
ANEKTPOJIUTUYECKON  JAUCCOIMAIMM U TPEJCTAaBICHUM 00 OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUX.

JdemoHcTpanumn

e llcnpiTaHKE BELIECTB U UX PACTBOPOB HA JIEKTPONPOBOAHOCTb.

® 3aBHCHUMOCTbH AJIEKTPONPOBOJHOCTH YKCYCHON KUCIOTHI OT KOHLIEHTPAIMH.
® J[BMKEHHE OKpAIICHHBIX HOHOB B AJIEKTPUUECKOM IIOJIE.

e QOmpeaeneHnue XapakTepa cpelibl B paCTBOpax COJICH.

JlaGopaTopHblie ONBITHI

® Jlucconmanusi ciaadbIX 3JIEKTPOJIUTOB HA TPUMEPE YKCYCHOM KUCIIOTHI.
® I3MeHeHne OKpacKy UHIUKATOPOB B KUCIIOTHOM Cpejie.
® Peakius HEUTpanu3aIuu pacTBopa MEI0UH Pa3IMuHbBIMU KUCTOTaMHU.

® [Tonmyuenue rugpokcuaa Mmeau(ll) u ero B3auMoielicTBHE C pa3TMIHBIMH
KHUCJIIOTaMH.

® B3zaumopeicTBre CHIIBHBIX KUCIIOT ¢ okcuaoMm meau(Il).
® B3auMmoaencTBre KUCIOT C METaJJITAMHU.

¢ KayecTBeHHas peakius Ha KapOOHAT-UOH.

® [Tony4yeHue CTyIHSI KPEMHUEBOW KUCIIOTHI.

¢ KayecTBeHHasl peakiys Ha XJIOPHUI- WU CyIb(aT-HOHBI.
® MI3MeHeHne OKpacKu MHIMKATOPOB B IIEJIOYHON Cpeae.
® B3zanmoaencTBrE MIEIOYEN C YITIEKUCIIBIM Fa30M.

¢ KauecTBeHHas peakius Ha KATUOH aMMOHHMS.

® [Tonyuenue rugpoxcuaa Mmeau(ll) u ero paznoxxeHue.

® B3zaumopeiicTBrue KapOOHATOB C KUCJIOTAMH.
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® [Tonyuenue rugpokcuna xemnesa(lll).

® B3aumogelictBue xene3a ¢ pactBopom cyiibdara meau(ll).

IIpakTyeckue padoThI
1. Pemenue skciepuMeHTaIbHBIX 3a71a4 10 TeMe «DJIEKTPOJIUTHIECKAs
JTUCCOITUALIUSI.
HeMeTa/ibl U MX COeTUHEHUSA

CtpoeHre aTOMOB HEMETAJUIOB U UX TOJIOKEHHUE B MEPUOIUICCKON CUCTEME.
Psn  snexrpoorpunarensHocTH. Kpuctamueckue peméTku HEMETauioB —
npocThix BemecTB. PDusmyeckue CBOMCTBa HeMmeTawioB. OO0IMe XUMUYECKUE
CBOMCTBA HEMETAJIIOB: OKUCIUTENIbHBIC U BOCCTAHOBHUTEIIbHBIC.

l"anorensl, cTpoeHUe UX aTOMOB M MOJEKyJd. DU3MYECKUE U XUMUUYECKHUE
CBOMCTBA TaJIOTCHOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB TaJOreHOB B
3aBUCUMOCTH OT HX IIOJIOKEHHUSI B Mepuoauyeckor cucreme. Haxoxnenue
rajJjioreHoB B MPUPOJAE U UX MOIy4YeHHE. bruonornyeckoe 3HaueHUE U MPUMEHEHUE
rajoreHoB.

l'anoreHoBoAOpOABl M COOTBETCTBYIOIIME WM KHUCJIOTBHI: IJIaBUKOBas,
coJisiHas, OpOMOBOJOPOJHAs, HOJAOBOJMOpoAHas. [anmoreHuanl. KauecTBeHHBIE
pEaKIMu Ha rajoreHu1-uoHbl. [IpuMeHenne coeIMHEHUH TajlOreHoB.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmel. Cepa B mpupoae u eé
MOJIy4eHHE. AJUIOTPOIHBIE MOAU(UKAIMU CEPhl U MX CBOMCTBA. XHUMHUYECKHE
CBOWCTBA CEPBI U €€ NIPUMEHEHHUE.

CepoBo0OpOI: CTPOCHUE MOJIEKYJIbI, (PU3UYCCKHE U XMMHUYSCKHE CBONCTBA,
nonyuenre u 3HadeHue. CepoBogopomHas kuciora. CynbQuabl U WX 3HAYCHUE.
JlroMmuHOOPHI.

Oxkcup cepsi(IV), ceprucras kucioTa, cyiabpuThl. KauecTBeHHAs peakiys
Ha CyJTb()UT-HOH.

Oxkcup cepsi(VI), cepras kuciora, cynbdatsl. Kpucranioruaparsl.

CepHast KuclOTa Kak CWIbHBIM 5iekTpoinut. CBoiicTBa pa30aBiIeHHOM

CEpHOM KHUCIIOTHl KAaK THUIMWYHOMW KHCJIOTBHI: B3aWMOJCHCTBHE C MeETaJlJIaMH,
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OCHOBHBIMU U aM(OTEPHBIMU OKCHJAMHU, OCHOBaHUSIMHU U  aM(pOTECPHBIMU
ruapokcuaamu, consimu. KauecTBeHHas peakiys Ha Cyab(daT-uoH.

OO61ast xapakTepucTHKa 3JIeMEHTOB VA-Tpynnbl. A30T, CTPOCHHE €ro aToMa
1 MoJieKyinbl. du3znueckue U XUMUUYECKUE CBOMCTBA U NMPUMEHEHHE a30Ta. A30T
B IIPUPOJIE U €T0 OMOJIOTHYECKAsI POJIb.

AMMMaK, CTpPOCHHUE MOJICKYJIbl U (PU3MUECKUE CBOMCTBA. AMMUAuHas BOJa,
HAIIATBIPHBIA CIUPT, TUApAT amMMuaka. J[OHOPHO-aKUENTOPHBIA MEXaHU3M
0o0pa3oBaHUs CBSI3U B KATUOHE aMMOHUsA. BoccTaHOBUTENIbHBIE CBOMICTBA aMMHUaKa.
Conu aMmMmoHus ¥ uX npuMeHeHue. KauecTBeHHas peakiiysi Ha KaTUOH aMMOHMSI.

Oxkcunpl azoTta: HeconeoOpa3yrolue W KUCIOTHBIE. A30THCTas KHUCIOTa U
HUTPUTHI. A30THasI KUCJIOTa, €€ TIOJydeHHe U cBolcTBa. HuTparsi.

®docdop, crpoerue aroma u ammorpornus. Dochunpl. Dochun. Oxcup
docdhopa(V) u dochopnas (oprodhochopnas) kucinora. Docdartsl.

OO6miast xapakTtepucThka 31eMeHToB [V A-Tpynmbl: 0COOEHHOCTH CTpOEHUS
aTOMOB, TMPOCTBIX BEIIECTB W COEAUHEHUNW B 3aBUCHUMOCTH OT TIOJIOKEHUS
AJIEMEHTOB B MEPUOAMYECKON cHucTeMe. YTIepod. AJIIOTPONHBIE MOIUDUKAIUU:
anmas, rpadut. AMOpQHBIN yIIIepo: caxa, akTUBUPOBAHHBIN yroJib. AncopOius.
XUMHYECKUE CBOWCTBA yriepoaa. KOKCOXMMHYECKOE TMPOU3BOJICTBO M €r0
npoaykmus. KapOupr.

Oxkcup yrinepoaa(Il): ctpoeHne Monekymbl, MoiayyeHue u cBoictBa. OKCUl
yraepoaa(IV): cTpoenue MOJEKysbl, OJIYyYEHHE U CBOMCTBA. YTOJbHAs KHUCIIOTA.
Conu yrompbHOW KHUCJIOTHI: KapOOHATBI W TUAPOKApOOHATHl. TexHWUYecKkas W
MUIIEBAs COMA.

Opranudeckasi Xumusi. YJI€BOJIOPO/IbI.

Meran, 3TaH U NpoONaH KakK MpeiesbHble (HACBHIILIEHHBIE) YIIIEBOJOPO/bI.
OTWIeH W aleTWIeH KaK HempeaeabHble (HEHACHIIIEHHbBIC) YIJIEBOIOPOIbI.
CrpyktypHbie  Qopmynbsl  BemiecTB. [opeHue  yrieBomoponoB. Peaxkuuu

JTEeTUAPUPOBAHUS MPECIBbHBIX YTIIEBOIOPO/IOB.
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CrnupThl. DTUIOBBIA COUPT, €r0 MNOJyYEHUE, IPUMEHEHHE U (PU3NOIOTHYECKOE
nerctBue. TpEXaTOMHBIN COIUMPT IIULEPUH. YKCYCHAsi KUCI0Ta KaK IIPEACTaBUTEIb
KapOOHOBBIX KUCIIOT.

Kpemnuii: ctpoeHne atoma M HaxokaeHWe B npupone. CUIMuuibpl U CHIIAH.
CaotictBa kpemuusi. Oxcun kpemuus (IV). KpemuueBas kucnora u e€ counu.

IIpousBopcTBo  crexna M nemeHra.  Ilpogykumss — CHIMKaTHOMU
MPOMBIIIJIEHHOCTH:  ONTHUYECKOE  BOJIOKHO, Kepamwuka, (apdop, dasHc.
OnTtryeckoe BOJIOKHO.

Hemeramner B npupoae. @pakumoHHas MEpPEroHKa XUAKOIO BO3AyXa Kak
croco0 MoJIy4eHHs] KHCIOpoJa, a3ota u aprona. Ilonyuenue ¢ocdopa, kpeMHus,
XJIOpa, 1oJ1a. DNEKTPOJIU3 PACTBOPOB.

[lonyueHne cepHOl KHUCIOTBHI: ChIPbE, XMUMHU3M, TEXHOJOTHMYECKas CXeMma,
METOJl KUIISIIIETO CJI0sl, IPUHIIMIIBI TEIJI000MEHa, MPOTHUBOTOKA M I[UPKYJIALIHH.
Oneywm. [Ipon3BoacTBO aMMHaka: CbIpbE€, XUMHU3M, TEXHOJIOIMYECKAsl CXeMa.

JdeMoHCcTpamuun

e KoJsekuus HeMeTaIoB.

e Mogenn  KpUCTAUIMYECKUX  PEHIETOK  HEMETAUIOB:  aTOMHBIE U

MOJIEKYJISIPHBIE.

e (30HATOP W MPUHIIUIBI €r0 PAOOTHI.

e [opeHHE HEMETAIJIOB — IMPOCTHIX BEIIECTB: cepbl, (ochopa, TPEeBECHOTO

YIS,

e (OO0pa3iibl raJIOT€HOB — MPOCTHIX BEILECTB.

e DBzauMozaelcTBHE TAIIONEHOB C METAJUIAMM.

e BriTecHeHue xjiopa OpOMOM UIIM MOJA U3 PAaCTBOPOB UX COJIEH.

o Kotekuus NpupogHbIX COEAUHEHUH XJ10pa.

e B3anmojeicTBUE CEPhl C METAJIJIAMMU.

e ['opeHne cepbl B KUCIOPOJE.

o Komtekuus cyab(UIHbIX PYI.

e KauecTBeHHas peakius Ha CyIb(UI-HOH.
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ObecBeurBaHNE OKPAILIEHHBIX TKAHEH CEPHUCTHIM T'a30M.

B3anmopenictBue KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEIBIO.
OOyrnuBaHue OpPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOW CEpPHOM
KHUCJIOTOM.

Huarpamma «CocTtaB BO3ayXay.

Buneodpparments! u cnaiinbl «I[Ituubu 6a3zapei».

[lonyyenue, coOupanue u pacrio3HaBaHUE aMMHAKa.

Paznoxxenne 6uxpomara aMMOHHSL.

B3aumonernicTtBre KOHUEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJBIO.
I'openue uépHoro nopoxa.

Pa3znoxxeHne HUTpaTa Kajaus U TOPEHUE B HEM JIPEBECHOTO yrojbKa.
OO6pas31bl PUPOIHBIX coenruHeHu hocdopa.

I'openue docdopa Ha BO31yxe U B KUCIOPO/IE.

[Tonyyenue 6enoro ¢ocdopa U UCTIBITAHUE €TI0 CBONCTB.

Komnexmust «O06pa3iibpl MpUpOAHBIX COSTUHEHUN YTIEPOIay.

IToptper H. ZI. 3enunckoro. IloriomieHue pacTBOPEHHBIX BEIIECTB WU
ra3oB aKTUBUPOBAHHBIM YTJIEM.

Y CeTporcTBO TPOTUBOrasa.

Mojenu MoJIeKyn METaHa, 3TaHa, STUJICHA U alleTUIICHA.

B3anmopelictBue sTrieHa ¢ OpOMHON BOJOW M PacTBOPOM I€pMaHTaHaTa
KaJIHSL.

OO0mre XMMUYECKHe CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakius Ha MHOTOaTOMHBIE CIIUPTHI.

Komnexuus «O0pa3ibl IpUPOIHBIX COETUHEHUN KPEMHUS».

Kosutekuus crekna, KepaMuKH, HUEMEHTA U U3JEIINNA U3 HUX.

Koutekuust npoayKuuu CUIMKATHOW MPOMBIILIEHHOCTH.

Buneodparments! u cnaiinbl «[[por3BOACTBO CTEKIA U IEMEHTA.

Komnekuus «IIpupoansie coeqMHEHUST HEMETAILIOBY.
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e BuaeopparmMentsl u craiiapl  «PpakUUMOHHAs MEPEroHKa KUIKOTO
BO3yXa».

e Buneodpparmentst u cnaiiael «llomyuenune Bomopoda, KHUCIOpoOJa H
raJIOT€HOB AJIEKTPOJIUTUUECKUM CITIOCOOOM.

e Mogenu anmnaparoB Il IPOU3BOJACTBA CEPHOU KUCIIOTHI.

o Mogenb KAMAIEro Ciosl.

e Moseb KOJOHHBI CHHTE3a aMMUaKa.

e Buneopparmentsl u crnaiipl «[Ipor3BoACTBO CEPHOIM KUCTOTHI».

e Buneopparmentsl u crnaiiapl «[Ipon3BoAcTBO aMMuaKay.

o Komnexkuus «CpIpbE A TOMYYEHUS CEPHOM KUCIOTBI».

JlaGopaTopHble ONBITHI

® Pacrno3HaBaHHE TaJIOT€HU-UOHOB.

¢ KayecTBeHHbIE peaKIMu Ha CyIb(haT-uOHBI.

® KauecTBeHHas peakuus Ha KATUOH aMMOHHMSL.

® XMMHUYECKHE CBOMCTBA a30THOM KUCJIOTBI, KAK 3JIEKTPOJIUTA.
¢ KauectBeHHbIe peakiuu Ha GocdaT-moH.

¢ [losiydyeHue ¥ CBOMCTBA YTOJIbHON KUCIIOTHI.

¢ KayecTBeHHas peakius Ha KapOOHAT-UOH.

® [IpomyckaHue YIJIEKUCIOTO ra3a Yepe3 pacTBOp CUIIMKaTa HATPHUSL.

IIpakTnyeckue padboThI
2. 3ydyeHune CBOMCTB COMSHOM KUCIIOTHI.
3. M3y4enrne cBOWCTB CEpPHOI KUCITOTHI.
4. IlonydyeHne aMMHaKa U U3y4EHNUE €TO CBOMCTB.

5. llonyuenue yriekucioro raza. KauectBeHHas peakiusi Ha KapOOHAT-HOHBI.

MeTaJJIbl 1 UX CoeANHCHUSA
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[TonoxeHne MeTalliOB B TMEPUOJUYECKONW CHUCTEME XUMHUUYECKHX JJIEMEHTOB
JI. 1. MenneneeBa, CTpOEHUE aTOMOB U KPUCTAJLUIOB METAJIOB. Meramnyeckast
CBSI3b WU METAUIMYECKAsT KPUCTAUIMYECKAs pemeTka. PU3ndeckue CBOWCTBA
METAJJIOB:  JJIGKTPO- U TEIUIONPOBOJHOCTh, OTpaXkaromias CIOCOOHOCTD,
IUIACTUYHOCTh. YEPHBIE U IBETHBIE METAJLIIBI.

Metamibl Kak BOCCTAHOBUTENH. OJIEKTPOXUMHUYECKUN psii  HANPSIKEHUM.
B3aumopelicTBue METAUIOB € HEMETaUlaMU, OKCHAAMH, KHUCJIOTaMHU, COJISIMH.
AJTOMUHOTEPMUSL.

OO6mass xapakrtepucTuka 31eMeHTOB [A-rpynmbl. OKCHABI U THUIPOKCHUIIBI
HIEJIOYHBIX METAJIJIOB, UX IMOJy4Y€HUE, CBOWCTBA, MpUMEHEHUE. BaxkHeiue conu
HIEJIOYHBIX METAJVIOB, UX 3HAYCHUE B IPUPOJE U KU3HU YETIOBEKA.

O6mas xapaktepuctrka 3yeMeHTOB I[IA-rpynmbl. OKCHABI UM THIPOKCHIBI
HIEJIOYHO3EMENIBHBIX METAJUIOB, MX IIOJIy4€HHE, CBOWCTBA M MPUMEHECHUE.
Baxseillue coiau IIEeI0YHO3EMENbHBIX METAUIOB, UX 3HAY€HUE B IPUPOJE U
KU3HU 4yenoBeka. KapOoHaThl ¥ rTHApOKapOOHATHI KalbIIUA.

BpemeHnHas u noctosiHHas )KECTKOCTh BOABL. CriOCOOBI YCTpaHEHHS] BPEMEHHOM
#KECTKOCTH. CrTOCOOBI YCTPaHEHHS TTOCTOSTHHOM JKECTKOCTH.

CoenvHeHUsT AIOMUHUS B MpUpoAE. XHWMHUYECKHE CBOMCTBA aFOMUHUA.
Oco0eHHOCTH OKCHA M THIPOKCHIA ATIOMUHHUSA KaK aM(OTEPHBIX COCIMHEHHII.
Baxkneitmue conmu anmroMuHus (XJI0pU, cybdar).

OcobenHocTu cTpoeHus atoma xenesa. JKene3o B mpupoze. Baxueimme pyast
xene3a. [lomyyenue uyryna u cranu. Oxcuabsl U ruapokcuast xxenesa(ll) u (IID).
Comu xene3za(ll) u (III). OOHapyxkeHHEe KATHOHOB *eJe3a B pacTBOpe. JHAUCHUE
COEIMHEHUH KeJe3a.

Koppo3us razoBas (xumudeckasi) ¥ 3J€KTpOXUMHUYECKas. 3alluTa METaIIOB OT
Koppo3uu. Meramnel B npupone. llonstne o meramurypruu. UépHas u 1nBeTHas
Metauryprus.  [IupoMeramnyprusi, TUAPOMETAIIYPrUsi, 3JIEKTPOMETAILTYPIHS.
Jomennsiit mpotiecc. IlepepaboTka uyryHa B cTaib. DJIEKTPOIU3 PACILIIABOB.

JdemoHcTpanumn
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e BsauMmopencTBHUE HATPUSA, JIUTHS U KAJIBLHS C BOJOU.

e [opeHue HaTpusi, MarHus U JKeJie3a B KUCJIOPOJE.

e DBcrbllka TEpPMUTHON CMECH.

® B3anmMoAelCTBUE CMECH ITOPOLIKOB CEPBI U KEIJIE3a, IUHKA U CEPBI.

e B3aumojencTBHe AIFOMUHUS C KUCIOTAMU, IIEJI0YaMU U BOJIOM.

e BzaumopelicTBUE XKene3a U MEJIU C XJIOPOM.

e B3anmoAelcTBUE MEIU C KOHUEHTPUPOBAHHON CEPHOM KUCIOTOM M a30THOM
KHUCIJIOTOM (pa30aBieHHON U KOHIICHTPUPOBAHHOM).

e (Okpacka IUIaMEHU COCTMHEHUSIMH IIEJIOYHBIX METAILIOB.

e (Okpacka IJIaMEHU COCIMHEHUSIMH I1€JI0YHO3EMENIbHBIX METAJIIOB.

e ['ameHune n3BecTH BOJOM.

e [lonydyeHne KECTKOM BOABI B3aUMOJICMCTBMEM YIJIEKHCIOrO Tra3a ¢
U3BECTKOBOU BOJIOM.

e YcTpaHeHHE BPEMEHHOH KECTKOCTH KUTITYCHUEM U JI00ABJIEHUEM COJIBI.

e VYcTpaHeHHE IMOCTOSHHON KECTKOCTH JO0OABICHUEM COJIBI.

e VOHUTHI U IPUHIIUIT UX JAeHCTBUS (BUIEO(ParMeHT).

o KoJuteKuust MpUPOJIHBIX COCIMHEHUN AITFOMUHUS.

e BuneodparmenTs! u cnaiabl «OKCHJT aTFOMUHUS B €70 MOAUDHUKAITAN.

e [lomyuenue ampoTEpHOTO THUAPOKCHIA ATIOMHUHHUS M HKCCICIOBAHHE €ro
CBOMCTB.

o Komnexkuust « XUMUYECKHE UCTOYHUKHU TOKA.

® Pe3ynbTaThl JJIMTEIBHOTO SKCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UHU CTATBHBIX
W3ETUN B 3aBUCUMOCTH OT YCJIOBHH MPOIIECCOB.

e Boccranosnenue meau u3 okcuaa meau(Il) Bomopoaom.

e BuneodparmMeHnTsl u ciaiiabl «[[porn3BOACTBO YyTryHa U CTAINY.

e BuneodparMeHTsl U crnaiasl «3m1enus u3 4yryHa u CTaimy.

e BuneodparmMeHnTsl u crnaiasl «[[pon3BOACTBO aFOMHUHWS.

JlabGopaTopHbie ONBITHI

® B3zaumogeiicTBue xene3a ¢ pactBopom cynbhara meau(Il).
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¢ [losyueHue U3BECTKOBOM BOJBI U OIBITHI C HEM.
® [Tonyuenue rugpoxcuaoB xemnesa(ll) u (11I).

® KayecTBEHHbIE peaKI[MU Ha KATUOHBI KeJe3a.

IIpakTyeckue padoThI
6. XKécTkocTh BOABI M CLIOCOOBI €€ YCTPaHEHHUS.

7. Penienue OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «MeTtaisly.

XuMHuA M OKpY:KaKOIIas cpeaa

Crtpoenne 3emiu: sApo, MaHTHsS, 3eMHas Kopa, Jurocdepa, ruapocdepa,
atMocdepa. Xumuueckuit coctaB 3emun. ['opHbie mopoabl. Munepanbl. Pynsbi.
Ocanounsie ropasie nopoasl. [lone3npie nckonaeMele.

HcTouHUKM XMMHUYECKOrO 3arps3HEHus OKpyxaromend cpeabl. ['nmobGanbHbie
HKOJIOTHYECKHE TMPOOJEMbl YENOBEYECTBA: HApyIICHHE OHUOT€OXMMHUYECKUX
KPYTOBOPOTOB XUMHYECKHUX AJIEMEHTOB, OTEIVIEHUE KIMMATa, KUCIOTHBIE JOXKIH
u 1p. O30HOBBIE ABIPEL. MEXIYHApPOJIHOE COTPYJHUYECTBO B 00JIACTU OXpaHBI
OKpY’KaroUel Cpeibl OT XUMUYECKOTO 3arpsi3HEHU. «3€JIE€HA XUMHUS».

JdeMoHCTpamuun

e BuneodpparmMentsl u crnaiasl «CTpoeHue 3eMin U €€ XUMUUECKHUI COCTaBy.

e KoJsekuus MUHEpPaIoOB U TOPHBIX MOPOJ.

o Kosurekuust «Pyasl MeTamiosy.

e Buneopparmentel u cnaiael «[M00anbHBIE AIKOJOTHYECKUE MPOOIEMBI

YEJI0BEYECTBAY.
e BuneopparMeHTHI U CIAlIbI O CTENEHU YKOJIOTHIECKON YUCTOTHI TOBAapA.

JlabopaTopHbie ONBITHI

® N3yueHune rpanura.

® N3ydyeHrne MapKHUpPOBOK PA3JIMYHBIX BUOB MPOMBIILICHHBIX

" IIPOJOBOJIbCTBCHHEBEIX TOBAPOB.
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O0001meHne 3HAHMH 10 XMMHUM KYpPCa OCHOBHOM LIKOJIBI.
IHoaroroBka kK OCHOBHOMY IroCy1apCTBEHHOMY 3K3aMEHYy
Crpoenne aroma B COOTBETCTBHH C IIOJIO)KECHHMEM XUMHUYECKOTO 3IJIEMEHTA
B nepuoguyeckor  cucreMe. CrTpoeHue  BeHIeCcTBAa:  XUMHYECKas  CBS3b
Y KpUCTAJIMYECKas pelérka. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3JIEMEHTAMHU
IPOCTHIX BEUIECTB (METAJIOB, HEMETAJJIOB, OJArOPOJIHBIX T'a30B) OT MOJIOKEHUS
AJIEMEHTOB B MEPUOJUYECKOW CUCTEME. THUIONOrMs HEOPraHMYECKUX BEIIECTB,
paszesieHHe UX Ha Kiaccel ¥ rpynnsl. [IpencraBureny.

[IpyzHaku W yclOBHS TMPOTEKAaHUS XUMUYECKUX peakuuid. Tumonorus
XUMHYECKUX PEAKIUU IO pa3IMyHbIM Mpu3HakaMm. Peaknuum HOHHOTO OOMEHa.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

XVMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XMMHUYECKUE CBONCTBA
COJICO0Pa3yIOIUX OKCHIOB, THAPOKCHUAOB (OCHOBAHHM, KHCIOPOACOIAEPKAIINX

KHCTIOT u aM(pOTEPHBIX TUIPOKCUIIOB), COJEH.
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Ka.neHz(apHO- TEMATHYICCKOC IIJIAHUPOBAHUC

8 KIIACC

(2 u B HExento, Becero 68 4, u3 HUX 6 4 — Pe3epBHOE BPEMSI)

Homep
OcHoBHOE coep:kaHue XapakTepucTHKA OCHOBHBIX BH/IOB /1€ATEJIbHOCTH
ypoka Tema ypoka
ypoka yyalmmxcsi (Ha ypoBHe y4eOHbIX JIeiicTBHil)
n/n
HavajnbHble MOHATHS U 3aKOHBI XuMuH (20 4)
1 [Ipenmer xummum. Tenma u BemectBa. CBoiicTBa BEHISCTB. ODTAJIOHHLIE Obvsacuamsb, dYTO TPEIMETOM  HW3YYCHHUS  XUMUU

Ponb xumun

B )KM3HH YC€JIOBCKa

(¢u3myeckue  CBOMCTBa  BemIeCTB.  Marepuanbl
U MaTepuajoBe/eHue. XUMHUYEeCKHe siBieHHUs. Poiib
XUMUH B JKM3HM  COBPEMEHHOIO  OOIIecTBa.
OtHomieHue OOmecTBa K XUMHH: XeMOQWIHS H
xemooous.
Jdemoncrpaumnu. Kosuiekius MmatepruanoB U

U3IEJINN U3 HUX.

O3HakoMJIEHHE

JlaGopaTtopuble onbITHI. 1.

C KOJUIEKLIHEeH 1ab0paTOpHOI MOCY/IbI

SABJIAKOTCA BEIIECTBA, UX CBOMCTBA U MMpEeBpalICHUA.
Paznuuams Tema n BCIICCTBA, BCIICCTBA U MaTCPUAJIbI.
Yemanasnusams IMPUYIKUMHHO-CJICACTBCHHBIC CBA3HU
MCKIY CBOMCTBaMH BEIIECTB U X IIPUMCHCHUECM.
Xapakmepuweamb IMMOJIOKUTCIBHYIO U OTPHLUATCIIBHYIO
POJIb XUMHH B )KU3HU COBPECMCHHOI'O O6IJ_I€CTB3..
ApeymeHmupoeamb CBOKO IMO3UMIMUIO II0 OTHOIICHHIO

K XeMo(uauu u xeModoouu
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Meroasl m3ydeHus | Meronsl HU3y4YEHUS XUMHUH. Habmonenue. | Xapakmepuzosamo OCHOBHBIE METO/IbI U3Yy4YECHHUS
XUMHH OKCIIEpUMEHT MonenupoBanue. Mopenu | ecTeCTBEHHO-HAYYHBIX JUCIMIUIAH.
MaTepuaibHble  (BELIECTBEHHbIE) U  3HAKOBbIE | /[pugooums NpUMeEpPhbl MaTEPUATILHBIX U 3HAKOBBIX, WU
(CUMBOJIBHBIE). CUMBOJIbHBIX, MOJIEJIEH, HCIIOJIb3YEMBIX Ha YPOKax (PU3UKHU,
demoncTpauuu. Mojenu, ucrojib3yeMble Ha ypoKax | OMojioruu u reorpadumu.
¢usuku, Ouosornu u reorpadpuu. OObéMHbIE U | Cobupamb 0OBEMHBIE U IIAPOCTEPIKHEBBIE MOIETH
LIAPOCTEPKHEBBIE MOJETN HEKOTOPHIX XMMHUYECKHUX | HEKOTOPBIX XUMUYECKHX BEIIECTB
BeIeCTB. MoIeny KpUCTAIINYECKUX PEIIETOK
ArperartHble l'azer. XKunkoctu. TeEpasle BemectBa. B3aumublie | Pazruuams Tpy arperaTHbIX COCTOSIHHS BEIIECTBA.

COCTOSAHHA BCIICCTB

IepeEXOoabl BEmeCcrBa H3  OOHOIO arperaTHoro

COCTOSIHMSI B JIpyroe: BO3rOHKa (CyOnumanus) u

necyOnuManusi, — KOHAGHCAMs ©W  HCIapeHue,
KPHUCTAJLTU3AIMS U TUIaBJICHHUE.
JdeMoHcTpanuu. ColGupanue npudopa TUTSt

MOJIYYCHHSI Ta3a M IPOBEPKAa €ro TrepMETUYHOCTH.
Bosronka cyxoro mpga, uoAa WM Ha(TaIMHA.
ArperatHble COCTOSIHUSI BOJIBI.

ONBITHI. 2.

JlaGopaTtopHble [IpoBepka

T'SPMCTUYHOCTHU an/I6opa AJI TIOJTYUCHUS I'a30B

Yemanasnusams B3aHMMOCBs3b MCXKOY arperaTHbIMU

COCTOSTHUSIMHU Ha OCHOBE B3aWMHBIX TIEPEX0/IOB BEIECTRA.
Hnniocmpuposams ~ B3aMMHBIE ~ TIEPEXOJBI  BEIECTB
IPUMEPaMHU.

Habnrwoams XuMu4decKkuii SKCIEPUMEHT U Oe/lamb BBIBOIBI

Ha OCHOBE HAOJIIOICHUNI
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IIpakmuueckas

paboma 1

HpaBMna TEXHUKHU 0€30IMaCHOCTH U HCKOTOPBIC BUBI

paboT B xuMu4ecKoi 1aboparopun (KaOMHETE XUMHH)

Pabomamy c 1a00paTOPHBIM 000pyaOBaHHEM

U HarpeBaTeNbHBIMU ~ NPUOOpaMH B COOTBETCTBUU
C TpaBWJIAMU TEXHUKH OE€30MAaCHOCTH.

Buinoaname npocteililine MaHUMYISIIMKM C JIAOOpaTOPHBIM
000pyI0BaHUEM: c

J1a00paTOPHBIM IITaTUBOM,

CO CIIUPTOBKOM

JHHomawmnuii

IKCnepumernm

Hab6mronenue 3a ropsimmeii cBedoi

Buinonnsims 6e301acHbIe B TOMANTHUX YCIOBHIX
AKCIIEPUMEHTHI, TPOBOINTH HAOIIOACHUS 32 TOPSIIEH
CBEYOI.
Ogopmasms  OTYET O  TpoOJAETAaHHONW  paboTe C
WCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) sI3bIKa W s3BIKA

XUMHNHU

dusnueckue
SIBJIEHUS — KaK
OCHOBA pa3ieleHuUs

cMecell B XUMUU

duzndyeckue sgBiieHUS. YucrTeie B€IIECTBA U CMECH.

TI"'omorennslie U TI'CTCPOrcHHBIC CMCECH. CMmecu

razoo0pasuble, kugkue u  TBEpAble. CrocoObl
pa3ziefieHusl CMeceil: MeperoHka, WM AWCTUILISAIUS,
OTCTauBaHue, (UIbTPOBAHHE, KPUCTAJUIM3ALUS WU
BbInapuBaHue. Xpomartorpadus. Ilpumenenue 3Tux
CcrocoOOB paslienieHus cMeceil B JabopartopHOit
MPaKTHKE, HAa TPOU3BOJICTBE U B OBITY.

JdemoHcTpanmuu. Paznenenne

JIBYX

Pasnuyams duznyueckue U XUMHUYECKHUE SIBICHUS, YUCTHIC
BELIECTBA U CMECH.

Knaccugpuyuposams cmecu.

Ilpusooums TIpUMEpPHl CcMecel, HMEIOIUX Pa3IuYHOE
arperaTHoe COCTOSIHHE.

Yemanasnusamo MNPUYINHHO-CIICACTBCHHBIC CBsA3U MCKIAY

bu3IeCKUMU CBOMCTBaMH KOMIIOHEHTOB cMecH
U crioco0aMu WX pa3JesieHusl.
Pasnuyams  cnocoObl pa3feneHusi cMecel, onucvleamo
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HECCMCIINBAIOMINXCA KHUIKO cTei C IIOMOIIBIO

JeIUTEIbHOW BOPOHKH. JlMcTUIATOp M ero padora.

YcranoBka g QwibTpoBaHus U e€  paboTa.

YcraHoBka JUis  BblapuBaHuss U e€  pabora.

Konnexkuust 6bITOBBIX MpUOOPOB i (UIBTPOBAHUS

BO3]lyXa. Pasnenenne  kpacsmiero — BellecTBa
dbmomacTepa ¢ TMOMOIIBIO MeETOJa  OyMaKHOU
xpoMarorpadum.

JlabopaTopHble  onbIThl. 3. O3HakoMIIeHHE
C MUHEpalaMH, o0Opa3yomumMu TPaHUT.

4. ITpuroToBNICHHE TETEPOTCHHOM CMECH TOPOIIKOB

CCPHBI C XKECJIC30M U UX PA3ACICHUC

" oxapakmepu3oevlednib NX NPAKTUYCCKOC 3HAYCHHNC

Ilpakxmuueckasn
paboma 3 (ananoe
pabomwl «Ouucmra

NOBAPEHHOU CONUY)

AHaIn3 MOYBEI

Pabomamyo c 71a60paTOPHBIM 000pyTI0BaHHEM
U HarpeBaTelIbHBIMU ~ NPUOOpaMH B COOTBETCTBUH
C TpaBWJIaMU TEXHUKH OE30MACHOCTH.

Boinoausame npocTerInme pUEMBI oOparieHus

C JJabOpaTOpHBIM 00OpPYJOBaHMEM: BOPOHKOH, (GHIBTPOM
Y CIIUPTOBKOM.

Habniooams 3a cBOWCTBaMHU BEIECTB U IPEBPAICHUIMHU,
MPOUCXOASIINMU C BEIIECTBAMHU.

Onucvlieams XUMHYCCKUU OKCIICPUMCHT C IMOMOIINBIO
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PYCCKOTO (POTHOTO) SI3bIKA U A3BbIKA XUMHH.

Jlenamb  BBIBOIBI 1O  pe3ysibTaTaM  MPOBEIEHHOTO
AKCIIEPUMEHTA
7 ATOoMHO- XUMHUYECKUE OJIEMEHTh. ATOMBI H  MOJIEKYJBL. | OObACHAMD, YTO TAKOE XUMUUYECKHUH DJIEMEHT, aTOM,
MOJIEKYJIIPHOE [IpocTeie u clokHBIE BemecTBa. AJIOTPOINHUS Ha | MOJIEKYJa, aJuIOTPOTIHS, HOH.
YYEHHE. npuMepe kuciaopoaa. OCHOBHBIE TOJIOKEHUSI aTOMHO- | Paziuuams MpOCThIE U CIIOKHBIE BEIIECTBA, BEIECTBA
XUMUYECKUE MOJEKYISPHOTO YUYEHHS. Honsl. BemecTBa | MOJEKYISIPHOTO Y HEMOJIEKYJIIPHOTO CTPOEHUS.
AIIEMEHTBI MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHSI. Yemanasnueams IpUaUHHO-CIICICTBEHHBIE CBA3U MEXTY
JdemoHcTpanuu. Monenu QJUTOTPOITHBIX | COCTAaBOM MOJIEKYJ M CBOMCTBAMH aJIJIOTPOTTHBIX
Mo udukanuii yrieposaa u cepol. [lomyuenue o3oHa Mo u(UKAIUH KACTIOpOaa.
Dopmynuposams OCHOBHBIE MTOJI0KEHHSI ATOMHO-
MOJIEKYJIIPHOTO YYEHUS
8—9 | 3naku XuMUYECKUX | 3HAKU (CUMBOJIBI) XUMUYECKUX  3JIEMEHTOB. | Ha3vieams M 3anucbléams 3HaAKM XUMHYECKUX JIEMEHTOB.

2JIEMEHTOB.
[Tepuonnueckas
Tabimna
XUMHYECKUX
9JIEMEHTOB

a1 W

Menneneesa.

Nudopmanus, KOTOpyl0 HECYT 3HAKHM XUMHUYECKUX

9JICMCHTOB. OTHMOJIOTHS  Ha3BaHWH HEKOTOPBIX

XUMHUYECKUX 3JeMeHTOB. llepwomnyeckas Tabiuia
XUMu4eckux aaemeHTtoB JI. K. Menneneena:
KOPOTKOTIEPUOIHBIA U JJIMHHOTIEPUOIHBIM BapUAHTHI.
mo0ooyHas

Ilepuonpr w I'naBHag wu

T'pYIIIBI.
IMMOATPYIIIBI, WA A- n B'FPYHHLI. OrtHocuTenpHas

aTOMHasd Macca.

Xapaxmepuzosams THHOPMAIINIO, KOTOPYIO HECYT 3HAKH
XAMHYECKHUX IJIIEMEHTOB.

Onucviéams CTPYKTYPY NEPUOINUECKON TaOIUIIBI
xuMudeckux aneMeHtoB .M. Menzaeneesa.

Obwsicrameo STUMOJIOTHYECKHE Hayaja Ha3BaHWI
XUMHUYECKUX AJIEMEHTOB U UX OTAEJIbHBIX TPYIIII.
Paznuyams  KOpPOTKONEPUOAHBIA W JUIMHHONIEPUOAHBIN

BAapUaHTHI niepuoaudeckont cucremsl [l. 1. Menneneena
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Jemoncrpanuu. Ioprpersr W. 5. bepuenuyca u JI.
n. Menpeneesa. KopoTkonepuoHbiit 51

JUIMHHOTIEPHO JHBIN BapUaHThI IIEPUOINYECKON

cucremsl JI. 1. Menaeneena

10—11 | Xumuyeckue Xumunueckue ¢popmynsl. MHnekcsl u koapduuuentsl. | Omobpadxcams COCTaB BELIECTB C MOMOIIbIO XUMHUYECKHX
hopmysl OtHocuTeNnbHAs MOJIEKYJsIpHas Macca. MaccoBas | popMyiL.
J0JI1  XMMHUYECKOTo JJIeMEeHTa B  COEQUHEHUHU. | Pazruuams MHAEKCH U KO3(D(OUIIUEHTHI.
Nudopmanus, koTopyro HecyT xumuueckue Gopmynsl | Haxooums  OTHOCUTENBHYIO  MOJIEKYISIPHYIO — Maccy
BELIECTBA U MACCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa B
COEIMHEHUH.
Tpancnuposamso uH(popMaIuio, KOTOPYIO HECYT
XUMUYECKHe HopMyITbI
12—13 | BaneHTHOCTH Banentnocts. CtpykTypHas dopmyrna. Xumuueckue | Q0wbsicHamb, 9TO TAKOE BaJCHTHOCTD.

9JIEMEHTEHI c IIOCTOSIHHOM u NepeMeHHO N
BaJICHTHOCTBHIO. BbIBOA (OpMynbl CcOEIUHEHUS II0
BaJICHTHOCTH. Onpenenenue BaJICHTHOCTH
XMMHYECKOTO DJJeMeHTa Mo (opMmylie BellecTBa.
CocraBieHre Ha3BaHUH COEOWHEHHH, COCTOSIIHMX H3
JBYX XHMHUYECKHX D3JIEMEHTOB. 3aKOH TIOCTOSHCTBA

CoCTaBa BCUICCTB.

Tonumams OTPAXCHUE TIIOpsAAKa COCAUHCHHUSA AaTOMOB

B MOJIEKYJIaX BEIIECTB MMOCPEICTBOM CTPYKTYPHBIX (pOopMyII.
COCIUHEHUN

Ymems cocmaeiisinio

bopmyIbl
10 BaJICHTHOCTH U Onpedeiisimb BAICHTHOCTh 3JICMEHTA

o GopmyIe ero coeuHeHus
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Jdemoncrpauuu. KoHcTpyupoBaHue

IIapOCTEPKHEBBIX MOJIENIEH MOJIEKYJ

14 XUMUYECKUE XuMUYECKue peakuuu. PeareHTsl W OPOIYKTHI | Xapakmepuzo6amb XUMUYECKYIO PEAKLHIO U €€
peakiuu peakuuu. [Ipu3HaKU XUMHYECKUX PEaKIUid. YCIOBHS | YYACTHUKOB (peareHThl U MPOJAYKTHI PEAKIIHH).
WX TPOTEKaHWs U Tpekpamienus. Peakiuu ropenus. | Onucvliéams TPU3HAKA U YCIOBUS TEUSHUS] XUMHUUECKUX
TennoBoit 3¢pdexkT peakuu. DK30TEPMHUUECKHE U | PEAKIIHM.
SHJOTEPMHYECKHUE PEAKITUH. Paznuuams  dK30TEpMUYECKHE W OHAOTEPMHUYECKHE
Hemoncrpaumu. Annapat Kwunma. PasnoxeHue | peakuum.
ouxpomata ammoHus. ['opeHue cepsl U MarHueBou | CoomHocumsv PpEAKIUH TOPEHHS € IK30TEPMHUECKHE
JICHTBHI. pEeaKkInH.
JlabopaTopubie onbITbl. 5. BzaumonelictBue | Habarwdams U onucviéams XUMUYECKUNA IKCIEPHUMEHT C
pacTBOpOB XJIOpUAa HATPUS M HMOAUAA Kallusi C | IOMOMIBIO PYCCKOTO (POJIHOTO) 3bIKA U SI3bIKA XUMUU
pacTtBopom  HuTpata cepebpa. 6. Ilomyuenue
ruapokcuaa meau(Il) u ero B3anmoeiicTBre ¢ cepHOM
KUCJIOTOW. 7. B3aummopeiicTBue pacTBopa cOIbl €
KHCJIOTOM
15—16 | Xumuueckue 3aKOH COXpAaHEHHUsS MAacChl BELIECTB. XUMUYeckue | Popmyaupoeams 3aKOH COXPAHEHUSI MacChl BELLIECTB.
ypaBHEHUS ypaBHeHusi. CocTaBieHHME XUMHUUYECKHX YypaBHEeHUU. | Cocmagnsams Ha €ro OCHOBE XUMHYECKUE YPABHEHUS.

Nudopmanus,  koTopyro  HECET  XMMHUYECKOE

ypaBHEHHE.

demoncrpauuu. [Toprpersr M. B. JlomoHocoBa u A.

Tpancauposams nHOPMALIKIO, KOTOPYIO HECYT
XUMUYECKUE YPABHEHUS.

OKCIEepUMEHTAIIBHO n00mEepaHcOamy CPaBENINBOCTh
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JI.  JlaByazee. T'openue  docdopa.  OmnbIThI,
WUIIOCTPUPYIOIIME  3aKOH  COXPAaHEHUS  MAaccChl
BELIECTB.

JlabopaTopubie onbiThbl. 8. IlpoBepka 3akoHa
COXpPaHEHHS  Macchl  BEUIECTB  Ha  IpUMeEpe
B3aUMOJICHCTBUS MmIENoun U KuciaoTel. 9. IIpoBepka
3aKOHA COXpPAaHEHMsI MacChl BEIIECTB Ha MpHUMeEpe

B3auMoJieHcTBuUS mEnouun u conu xenesza(lll)

3aKOHAa COXpPAaHCHUA MAaCChbl BEICCTB

17—18

THIBl XUMHYECKUX

peakuui

Krnaccudukanus XMMHUYECKUX peakuil M0 COCTaBy U
YUCIIy PEAreHTOB WM MPOAYKTOB. THIIBI XMMHYECKHX
peakuuii. Peakuuu — COeOUHEHHs,  PaA3JIOKEHUS,
3ameneHus 1 oomena. Karanuzatopsl.
Jemoncrpanun. [openue docdopa, pactBopeHue
NpPOJYKTa TOpPEeHUss B BOJAE U  HCCIEIOBaHUE
MOJIy4EeHHOIO pacTBOpa JIakMycoM. B3anmopeiictue
COJISTHOM KHCIOTHI ¢ HMHKOM. [lomydyenue ruapokcuia
meau(Il) u ero paznoskenue npu HarpeBaHUU.
JlaGopaTopubie onbiThl. 10. Paznoxxenue nepokcuia
BOoJOpoJa ¢ Tmomolplo okcuaa wmapranna(lVv).

11. 3amernieHue xene30M MeId B MEHOM KyIopoce

Knaccuguyuposamv xumMudeckue peakiuuu IO TPH3HAKY
YHUCJIa ¥ COCTaBa PEareHTOB U MPOIYKTOB.
Xapakmepuzosams pPOJb KaTaquzaropa B MPOTCKaHUU
XUMHYECKON PEaKIUU.

Habnwoams w  onucvieams XAMHUYECKHH OKCIIEPUMEHT

C TIOMOIIbIO PYCCKOTO (POJTHOTO) SI3bIKA U S3bIKA XUMUU
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19

IToBTOpEHUE
1 000011IEHIE TEMEI.

TloaroroBska k

TGCTI/IpOBaHI/IG, pEeIICHUC 3a1a4 U BBIIIOJIHCHUC

YIPAKHEHUM 110 TEME

KOHTPOJIbHOU
pabore
20 Konmponvnasn paboma 1 no teme «HavdanbHble TIOHATHS U 3aKOHBI XHMHW)
BaxuHeiimue npeacraBuTe/ i Heopranudeckux Bemiects. KosimyecrBennbie oTHOmeHusi B xumum (18 u)
21 Bo3ayx u ero coctaB | CoctaB Bo3ayxa. [lonsitue 06 o6bemHON 1071€ () Xapaxkmepuzosamvb 00BEMHYIO T0TI0 KOMIIOHEHTA TaKOU
KOMITIOHEHTa MPUPOIHOM ra30Boil cMecH — BO3JyXa. | MPUPOJHON ra30BOM CMECH, KaK BO3YX, U pacCUumuléams
Pacuer 00béMa KOMIIOHEHTA Ta30BOM CMECH T10 €0 00BEMHYIO JIOJTIO TIO 00BEMY ATOM CMeECH.
00BEMHOM J10J1e 1 HA00OPOT. Onucvieamsb 00BEMHBIN cOCcTaB aTMOC(EPHOTO BO3TyXa
JemouncTrpanun. OnpeaeneHue coaepxaHus U HOHUMAamb 3HAYECHHE TIOCTOSTHCTBA 3TOTO COCTaBa JiIs
KHCJIOpO/ia B BO3yXE 3JI0pPOBbS
22 Kucnopon Kucnopoa. O3on. [lonyuenue kucnoposa. Xapaxmepuzoeams 030H, KaK aJJIOTPOIHYIO MOJIU(DUKALIUIO

Cobupanue 1 pacrio3HaBaHHE KHCIOPO/a.
XUMHUYECKUE CBOMCTBA KUCIOPO/Ia: B3aUMOCHCTBIE
C MeTaJllIaMH, HEMEeTaJJIaMH U CJIOKHBIMU
BeniecrBamu. [Ipumenenne kucinopona. Kpyrosopor
KHCJIOpOJIa B IPUPOJIE.

demoncrpauumn. Iloydenue kucinopona

KHciaopoaa.

Onucvieamy ~ QU3NYECKUE U XUMHUYECKHE CBOMCTBA,
MOJIyYeHUE U TPHUMEHEHUE KUCIOpOJia C MCIOJIb30BAaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U S3bIKA XUMUU.

Yemanasnueams TpUUMHHO-CIIEICTBEHHBIE CBSI3U MEXIY

(I)I/I3I/IIIGCKI/IMI/I CBOMCTBaMH KHCJIOpoJa " criocodamMu €ro
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pa3ioKEeHUEM TIepMaHTaHaTa Kajaus U MePOKCHIa
Bozopoaa. CoOupanue KHCIOPOia METOIOM
BBITCCHCHHUS BO3/lyXa U BOJIbL. Pacmio3HaBaHue
kucnopoaa. ['opeHne Maraus, xeinesa, yris, Cepbl U

dbocdopa B kucmopoe.

coOupaHusl.

Ilposooumv M nabnooams XUMHUYECKUN SKCIEPUMEHT IO
MOJTy4eHUIO, COOMpPAaHUIO M PACIO3HABAHUIO KHCIOPOJA
c coONIoIcHeM  TpaBWJI  TEXHUKH  O€30IacHOCTH.

Onucvléams XUMUYSCKUN OKCIICPUMCHT

23

Ilpakmuueckas

paboma 4

[Mory4yenue, coOupaHue U paclio3HaBaHHE KHCIOPOIa

Pabomams ¢ nmabopaTopHbIM  O0OpyJOBaHHEM U
HarpeBaTelbHBIMU  MpPUOOpaMH B COOTBETCTBHHM  C
MpaBWJIaMU TEXHUKHU 0€30MaCHOCTH.

Buinonnams  mpocredimue  npuéMbl  oOpareHuss ¢
7a00paTOpPHBIM 00OPYIOBAaHUEM: COOUpaTh MPUOOp IS
MOJIyYEHUSI Ta30B, TNPOBEPSITH €ro TrepMETHUYHOCTh U
MCII0JIb30BATh JJIs MOJIy4YEHHS KUCIOPO/Ia.

Cobupams KHUCIOPOJ METOJIOM BBITECHEHUS BO31yXa U
PACnO3HABAMb KUCIOPOO.

Habniooams 3a CBOWCTBAMU BEUIECTB U SIBJICHUSIMH,
MPOUCXOSIIUMHU C BEIIECTBAMHU.

Onucviéams ~XUMHYECKUN OSKCIEPUMEHT C  IOMOIIBIO
PYCCKOro (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.

Cocmasnams  OTYET 1O pe3yabTaTaM IPOBEAEHHOTO

SKCIICPpUMCHTA
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24 Oxkcupl Oxkcunpl. HazBanus oxcunoB. CoctaBienue Gopmy Buvidensamy cyiiecTBeHHbIE MPU3HAKA OKCUJIOB.
OKCHJIOB IT0 MX Ha3BaHUsAM. [IpencraBurenu okcuaoB: | /Jasams Ha3BaHUS OKCHJIOB 10 UX (HOPMYJIaM.
BOJIa, YIVIEKUCIIBIN ra3, HerameéHasi U3BeCTh. Cocmaensams HOPMYIBI OKCUIOB 110 UX HA3BAHUSIM.
Hemoncrpaunu. Komiekuus OKCHUIOB. Xapaxmepuzosams TaKUX MPEICTABUTEIEH OKCHUIOB, Kak
JlabopaTropubie onbIT. 12. [lTomyTHEHNE BO/JIa, YTJIEKUCIIBIN Ta3 U HETalEHAas U3BECTh
W3BECTKOBOM BOJIBI MPH MPOIMYCKAHUM YTIIEKHCIIOTO
rasa
25 Bonopon Boaopon B npupoae. duznueckrne 1 XUuMHYECKHE Xapakmepuzosams COCTaB MOJICKYJbI, (U3UYECKHUE U
CBOMCTBA BOJIOPOJIA, €TO MOJyYeHHUE U PUMEHEHHE. XUMUYECKAE CBOWCTBA, TOJyYCHHE ¢ TPUMECHEHHUE
Jemoncrpanuu. [lonydyenne, cooupanue u BOJIOPOJIA.
pacrno3HaBaHue BoJopoa. ['openue Boopoaa. Yemanasnueames TpUUMHHO-CIIEICTBEHHBIE CBSI3U MEXAY
B3aunmonetictBue Bogoposaa ¢ okcuaom meau(1l). (GU3MYECKUMU CBOWCTBAMH M  CIIOCOOAMH  COOMpaHHS
JlaGopaTopubie onbIT. 13. [Tonydyenune Bogopoia pu | BOJOPOJA, MEXKIY XUMMHUUYECKUMHU CBOMCTBAMM BOJIOPOJA U
B3aMMO/ICHCTBUH LIMHKA C COJITHOM KUCIOTON €ro NpUMEHEHHUEM.
Ilposooumv M Haba0OaMb XUMHUUYECKHH SKCIIEPUMEHT I10
MOJIYYEHUIO, COOMpPAaHHI0O M PACHO3HABAaHHUIO BOJOpOJA C
coOmrofieHreM MpaBuil TeXHUKH Oe3onacHocTu. Onucvieams
XUMHYECKUN SKCIIEPUMEHT
26 Ilpakmuuecxas [Tonyuenue, coOupanue u pacro3HaBaHUE BOJOPOIA Pabomams ¢ nmabopaTopHbIM  O0OpydOBaHHEM U
paboma 5 HarpeBaTelbHBIMU  MPHOOpPaMU B COOTBETCTBHH  C

ImpaBuJIaM1 TCXHUKH 0€30IMacHOCTH.
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Buvinonnams  mpoctelimue  npuéMmbl  oOpamieHus ¢
1a00paTOpHBEIM 00OpYIOBaHHEM: COOHMpaATh TPUOOP IS
MOJIyYEHUSI Ta30B, TIPOBEPSITH €ro TIePMETHYHOCTh U
WCIIOJIH30BATh ISl TIOJTyYEHHUs BOJIOPO/IA.

Cobupams BOAOPOJI METOJOM BBITECHEHHS BO3AyXa U
pacno3Hasams 6000poo.

Habnooams 3a CBOWCTBAMH BEIIECTB M SBJICHUSAMMU,
MIPOUCXOISIIAMH C BEIICCTBAMH.

Onucvieamb XAMUYECKHI SKCIEPUMEHT C TOMOIUIBIO
PYCCKOTO (POHOTO) SI3bIKA U S3bIKA XUMHH.

Cocmasname OTYET TO  pe3yiabTaraM  MPOBEAEHHOTO

AKCTIEPUMEHTA

27

Kucnotel

Kucnotsl, ux cocraB u ux Kiaccuduxarus.
WNunukaropel. Tabnuima pacrBopumoct. CepHas U
COJIsSIHAsl KUCIIOThI, UX CBOWCTBA U PUMEHEHHE.
Jemoncrpanun. Komiekius MUHEpaIbHBIX KHCIOT.
[IpaBuo pa3baBieHus: cepoil KUCIOTHI.
JlaGopaTopHuble onbIT. 14. Pacnio3HaBanue KUCIOT €

IMOMOIIIBKO UHAUKATOPOB

AHanuzuposams cOCTaB KUCIOT.

Pacnosnasams KucnoThl ¢ TOMOIIbIO HHIUKATOPOB.
Xapaxmepuzoeames  TpPENCTaBUTENEH KHUCIOT: CEPHYIO
U COJISTHYIO.

Onpedensimv  PacTBOPUMOCTh COEIUHEHHN C MOMOIIBIO
TaOIUIBI PACTBOPUMOCTH.

Yemanasnueams TpPUUMHHO-CIEICTBEHHBIE CBSI3U MEXIY

CBOMCTBaMH CCpHOfI MU COJITHOM KHCIIOT M OO0JacTSIMH HUX
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IMPUMCHCHUS.

Oco3naéams ~ HEOOXOIUMOCTb  COOJIIOJIEHUS  IIpaBUII
TEXHUKH 0€301aCHOCTH IIPpH paboTe ¢ KUCIOTaMU
28 Comn Conm, UX coCTaB ¥ Ha3BaHMs. PacTBOpUMOCTH cosieid B | Xapakmepuzosams COMA  KaK TIPOJYKTHI  3aMEIICHUS
Bojie. [IpecraBurenu coeid: XJIopu I HATPHS, BOJIOPOJIa B KUCIIOTE HA METAJLI.
KapOoHaT Kambius, Gochat Kaabius. 3anucvieamv GOPMYIIBI COJIEH TTO BAJICHTHOCTH.
Hemoncrpauuu. Komneknus  coneit.  Tabmmma | Hassieams comu o popmymnam.
PacTBOPUMOCTH OCHOBAHHUH, KUCJIOT U COJICH B BOJIC Hcnonvzosams Ta0JIUIY PacCTBOPHUMOCTH TUTST
XapaKTEPUCTUKN CBOWCTB COJIEH.
IIposooums pacu€rsl 1o hopMysiam cojiei
29—30 | KonngecTtBo Uucno Asoragpo. KosmuectBo BemectBa. Monb. | O0vscHAmb TOHITHS «KOJUYECTBO BEIIECTBA», «MOJIbY,
BEIECTBA Mounspras macca. KpaTHele eaMHMIBI H3MEpPEHUS | «4HCI0 ABOTaapo», «MOJISIpHAsS Maccay.

KOJIMYECTBA BEIIECTBA — MUIJIMMOJIb U KHWJIOMOJIb,
MUJUIMMOJIAPpHad U KUJIOMOJIAPpHAasA MacCChl BEIICCTBA.
Pacu€Thl ¢ MCHOJB30BaHHMEM NOHITHH «KOJIMYSCTBO
BCUICCTBA», «MOJIIpHAA MacCa», «4YHUCJIO0 ABoraz[po».
I[eMOHCTpaHI/II/I. HeKOTOpLIe MCTaJlJIbl, HEMCTAJLJIbI 1
COCAUHCHHA C KOJMYCCTBOM BCHICCTBA, pPABHBIM 1

MOJIb

Pewamo 3aJa4u C HCIIOJIB30BaHHUEM MOHATUH

«KOJMYCCTBO BCHICCTBA», «MOJIApHaAsdA Macca», «HUHUCIO

ABoraapo
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31 MoutsipHbIii 00BEM 3akoH ABoraapo. MousipHblii 00beM Tra3000pa3HbIX | OObscHAmMb — TOHATUS — «MOJIAPHBIA  O0BEM  Ta30BY»,
ra3oB BeuiectB. OTHOCUTENbHAs IUJIOTHOCTh Ta3a IO | «KHOPMaJbHBIE YCIOBUS.

IpYromy rasy. Pewams 3anaun ¢ UCTIONb30BAaHUEM MOHITUN «KOJIMYECTBO
KpaTHble enuHuIBI U3MEPEHN — MUUTUMOJISIPHBIN U | BEIIECTBA», «MOJISIPHAS Maccay, «MOJIIPHBIA 00bEM razoB»,
KHJIOMOJISIPHBIN 00bEMBI T'a3000pa3HbIX BEIIECTB. «4ucio ABorazapo»
Pacu€tpl ¢ uCnoNb30BaHMEM MOHATHA «KOJUYECTBO
BEILECTBAY», «MOJISIpPHAsI Macca», «MOJIAPHBIH 00BEM
ra3oB», «4UCI0 ABOTagpo».
JdemoncTpauuu. Mojenb MOJISIPHOTO 00bEMa Ta30B

32—33 | Pacuétsl 1o Pacuérel ¢ HMCHOAB30BaHMEM MOHATUN «KOJUYECTBO Xapaxmepuszoeambo KOJIMYECTBEHHYIO CTOPOHY

XUMUYECKUM BEILECTBA», «MOJISIPHAS Macca», «MOJIAPHBbIH OO0BEM | XUMUYECKHX OOBEKTOB U MPOIECCOB.

YPaBHEHUSAM razoB», «4uciao ABOraapo» Pewamsy  3amaum ¢ UCHOJB30BaHUEM  MOHATUH
«KOJIMYECTBO BEILLIECTBA», «MOJISIPHAS Macca», «MOJIIPHBII
00BEM Ta30B», «4UCIO0 ABOTaIpo»

34 Bopna. OcHoBanus l'unpocdepa.  Kpyrosopor Boasl B  mpupone. | ObvacHams MOHATHUS «OCHOBAHUS», «IENOUM»,
®du3znueckue M  XUMHYECKME CBOWCTBA  BOJBL: | «KAYECTBEHHAS PEAKIUA», «UHIUKATOPY.

B3aMMOJCUCTBHE C OKCHJAMH.
OCHOBaHI/IH, Hux CoCTaB. PaCTBOpI/IMOCTB OCHOBaHHUM B

Boje. MI3MeHeHHe OKpaCK1u MHAUKATOPOB B IIEI0YHOM

Knaccugpuyuposams 0CHOBaHUS 110 PACTBOPHUMOCTH B BOJIE.

dopmyne

HCOPraHNYCCKUX BCIICCTB K KJIACCY OCHOBaHH.

Onpeoensamo o MPUHAAJIEKHOCTh
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cpene. IlpencraBurenu  menoyeil:  THAPOKCH]IBI
HaTpus, KaJIuid U KaJbLUA.
JdemoHcTpanmum. Kosneknus OCHOBAHHII.

Jlaboparopublii onbIT. 15. M3meHenue oxpacku

VMHJIMKATOPOB B LIEJIOYHOU cpefie

Xapaxmepuzosams CBOWCTBA OTACIBHBIX IMPEICTABUTEIECH
OCHOBaHUMU.
Hcnonvzoeams TabIUIly paCTBOPUMOCTH ISl OTIPENICTICHUS

pacTBOPUMOCTH OCHOBAHMI

35

PacTtBoOpBI.
MaccoBas
pacTBOPEHHOTO

BCIICCTBA

J0JIdA

PacTBopuTens u pacTBOpEHHOE BelecTBO. PacTBOpHI.
PactBopenue. I'mapatel. ConbBatel. MaccoBast 1ois
pacTBOPEHHOTO BelleCTBA. PacyeThl, CBS3aHHBIE C
WCIIOJBb30BAHWEM  TOHATHS ~ «MaccoBas  JOJIA
PAacCTBOPEHHOTO BEIIECTBAY.

JlaGopaTtopublii  onbIT. 16. O3HakoMmiieHHE C
npenaparaMy JOMAallHEH WIM IIKOJBbHOW anTEeuKu —
pacTBOpaMu  IMEpOKCHJIA

BOJIOpOJIa,  CIIMPTOBOM

HACTOMKH HoJa 1 aMMHaKa.

ObvsicHsames TIOHATHS «MaccoBas J0Jd  paCTBOPCHHOI'O

BEIIECTBAY.

Yemanasnusamo aHaJIOTUH ¢ o0ObéMmHONH  monen

KOMIIOHEHTOB Ta30BOU CMECH.
Pewams 3amadym ¢ HCIOJIB30BAaHHUEM IIOHITHII «MaccoBas

J0JI JJICMCHTAa B BCIICCTBEY, «maccoBas J0JI4A

pacTBOPEHHOTO BEILIECTBAY, «00BEMHAA JOJIST

ra3006pa3H0r0 BEIICCTBa»
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36 Ilpaxmuueckasn [IpuroroBienne pacTBopa 3aJlaHHON MaccoBOM nmonen | Pabomams ¢ 1mabopaTopHbIM  00OpPYIOBAaHUEM U
paboma 6 PacTBOPEHHOTO BEILIECTBA HarpeBaTelIbHBIMH  NpPHOOpaMH B COOTBETCTBHH  C
NpaBUJIAMH TEXHUKH 0€30TIaCHOCTH.
Buinonnams  mpocrtedimme  npuéMbel  oOpaiieHus  c
1a60paTOPHBIM 00OPYIOBAHUEM: C MEPHBIM ITUIUHAPOM, C
BECaMH.
Habniooams 3a CBOWCTBAMH BEIIECTB U SBJICHUSIMH,
MPOUCXOSIIUMH C BEIIECTBAMHU.
Onucvieams SKCIEPUMEHT C IIOMOIIIBIO PYCCKOTO (POJIHOTO)
A3bIKa U S3bIKA XUMUH.
Cocmasnsams OTYETHI MO pe3yibTaTaM MPOBEAEHHOTO
JKCIIEPUMEHTA.
T'omosums pacTBOpbl C ONMPEACIEHHON MacCOBOM J0J€i
pPacTBOPEHHOTO BEIECTBA
Lomawnuti BripaiuBanue KpucTamioB allOMOKAIUEBBIX KBACLOB | Buinoansams 6€30MacHble B JOMALTHUX YCIOBUSIX
9KCHEepUMeHm WIM METHOTO KyTopoca SKCIIEPUMEHTBHI, IIPOBOIUTH HAOIIOACHUS 32 POCTOM

KPHUCTAJLIOB.
Ogopmassms OTUET O MIPOJCIIAHHON paboTe ¢

HCIIOJIb30BAHUEM PYCCKOTO A3bIKa U AA3bIKa XUMUH.

50




37

O06o00uieHre U cucTeMaTu3alys 3HaHUH 10 TeMe «BakHelre npecTaBuTeNIn HeOpraHndecknx BemecTB. KonmmyecTBeHHbIE OTHOIICHUS B

XUMHW
38 Konmponvnas paboma no teme «Baxkneiiine npeacTaBUTeNIM HEOPTaHUUECKUX BeecTB. KoJMuecTBEHHbIE OTHOIIICHUS B XMMUI
OcHOBHBbIE KJIACCHI HEOPraHuyecKux coequHeHui (10 1)

39 OKcuapl, X Oo6o0611IEHNE CBeJICHUH 00 OKCHJaX, ux | Ob0vsacHAmMb TIOHIATUS «HECOJICOOPA3YyIOIIHE OKCHIBD,
KJaccuuranus Kiaccuukanuy, Ha3BaHUSAX U CBOMCTBaX. CHoCOOBI | «COJICOOpa3yIONIME  OKCHIBI», «OCHOBHBIE  OKCHJIBI»,
XHUMHYCCKUC U TTOJTy4YeHUST OKCHJIOB «KUCJTIOTHBIC OKCHJIBI.

CBONCTBA JlaGopaTopubie omnbiThl. 17. B3aumoaelictBue | Xapakmepuzoeams ~ oOlIMe  XUMHUYECKHE  CBOICTBa
okcuaa Kamplusg ¢ Bojoil. 18,  IlomyTHeHme | coneoOpa3yronmx OKCHUIOB (KHUCIOTHBIX M OCHOBHBIX).
HU3BECTKOBOM BOJBI Cocmasnames ypaBHEHHSI PEAKIHUN C y4acTHEM OKCHJIOB.
Habniooams v onucvieams peakiuu ¢ y4acTUEM OKCHJIOB C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUH.
Ilposooums  OMBITBI, TOJITBEPXKIAIONINE  XUMHUYECKUE
CBOIMCTBAa OKCHIOB C COOJIFOJICHUEM TMPABUI TEXHUKH
0e301acHOCTH
40 OcHoBaHus1, UX OcHoBanusi, wux kinaccudukanus, Ha3zBaHus U | Cocmagnams ypaBHEHHs peaklUi ¢ y4acTHEeM OCHOBAHUU.

Kiaccuukanus
A XUMHAYECKHUE

CBOMCTBA

CBOICTBA. Bzaumopeiicteue C KHUCJIOTaMH,
KUCIIOTHBIMH OKCHJAMHU M coJiIMH. PasnokeHue
HEPACTBOPUMBIX OCHOBaHUU. CHnocoObl MOTy4eHHS
OCHOBaHMUI.

Peaknus

JlaGopaTopHbIe ONBITHI. 19.

Habniooams v onuceieams peakiyy ¢ y4acTUEM OCHOBAHMM
C TIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA H SI3bIKA XUMHH.

Ilposooums ~ OMBITBI, TOJATBEPKIAIONINE  XUMHUYECKHE
CBOMCTBa OCHOBaHMiA, C COOJIOJCHHEM TMpPaBUI TEXHUKH

0€30I1aCHOCTH
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HeiTpanuzanuu. 20. [Tonyuenue ruapoxcuaa meau(1l)
A €ro B3auMoOJelcTBHE ¢ KuciaoToil. 21. Pasmoxenue

ruapokcuaa Meau(Il) npu narpesanuu

41—42 | Kucnotsl, ux Kucnotel, ux knaccudukanus u HazBanus. OO0mwue | Xapaxmepuzosams 001IME€ XUMUYECKAE CBOMCTBA KUCIIOT
KJ1acCU(pUKaIus XMMHUYECKHe CcBoMcTBa KkuciaoT. B3aumoneiictBue | Cocmasnsime ypaBHEHHs] peakUUid C y4aCTHEM KHUCIOT.
U XUMUYECKUE KHCJIIOT C MeTaUIaMH. OJIEKTPOXUMHUUYECKUN psia | Habarwoams u onucviéames peakiuu € y4acTHEM KHCIOT
CBOMCTBA HalnpsDKEHUH MeTauioB. B3anMoneicTBHe KHUCIOT C | C IIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUMU.
OKCHUJIaMU MeTauioB. BzammopeiictBue KHCIOT ¢ | [Ipogooums  OMBITHI, TOATBEPKIAIONINE  XUMHUYECKHE
OCHOBaHUSIMH  —  PEaKIus HEUTpalIM3aIii. | CBOMCTBA KHCJIOT, C COOJIIOJIGHUEM TIPaBUI TEXHHUKHU
B3aumoneiictBue kucnor ¢ comsamu. llomyuenue | 6e3omacHOCTH
OECKHUCIOPOIHBIX U KHCIOPOICOAEPKALIUX KUCIIOT.
JlaGopaTtopHble onbIThl. 22. B3aumMmojnencTBUe
KHCJIOT ¢ MeTaJulaMu. 23. B3auMoaeincTBue KUcCIoT ¢
COJIIMH
43—44 | Conu, ux Comnn, ux KJ1accU(pUKaus u cBolcTBa. | Pa3nuuaTh MOHATUSA «CPEAHUE COJIN», «KUCIBIE COJU,
KJlaccupuKanus PactBopumocTs cosneit B Boje. B3aumonelcTBUE | «OCHOBHBIE COJIHD.

1 XUMHWYCCKHEC

CBOMCTBA

COJIE C KHCJIOTaMHM M IiejioyaMd. Bs3aumopeiicTBue
COJICH ¢ MeTajulaMH, OCOOCHHOCTH JTHUX PEaKIUH.
B3aumoneicTBue cojiei ¢ COJISIMU.

JlaGopaTopubie onbiThl. 24. (O3HaKOMJIEHHE C

XapaxkTepu30BaTh 00IINE XUMUIECKUE CBOMCTBA COJICH.
Cocmaenams ypaBHEHMsI pPEaKLUH C ydacTHEM CoJIeHl.
Habniooams U onucvieams peakluu C y4acTHEM COJIeH C

MOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMUHU.
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KOJUTeKuen cosieid. 25. B3aumogeiictBue cynbdara

meau(Il) c sxenezom. 26. B3aumopeiictBue coiieil ¢

Hpoeodumb OIIBITHI, MNOATBCPKAAIOIINC XUMHYCCKHE

CBOWCTBa COJIeH, ¢ COONIOJCHHEM TMpPaBHJI TEXHHUKH

COJIIMU 0e30macHOCTH
45 l'enernueckas cBs3p | ['eHeTHMUeckne  psAapl  MeTaula M HEMeTaia. | Xapakmepu308amb MOHATHE «TE€HETUYECKUU PS.
Mexay  kiaccamu | ['eHetnueckas CBSI3b MEXAY Kjaccamu | Unrniocmpuposams TEHETHYECKYIO CBA3b MEXAY
HEOPraHMYeCKUX HEOPraHMYECKUX BEIIECTB. BEIIIECTBAMU: ITPOCTOE BEIIECTBO — OKCHUJ — THAPOKCHU]T
COEIMHEHU I JlabopaTropHblie onbIThl. 27. 'eHeTHYECKasl CBSA3b HA | — COJIb.
MpUMEPE COCAUHEHUN MEIN 3anucvieamvy  ypaBHEHUsI PEAKIMH, COOTBETCTBYIOLIUX
MOCJIEI0BATEILHOCTH (memouke) MpEBpAICHHUI
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIaCCOB
46 Ilpakxmuueckas Pemenne osKcnepuMEHTaNbHBIX 3agad 1Mo TeMme | Yuems oOpamatscsi ¢ 71a00paTOpHBIM 000PYIOBaHHEM
paboma 7 «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHEHHIDY U HarpeBaTelIbHBIMM  NpubopaMM B COOTBETCTBUU

C TIpaBUJIaMU TEXHUKH O€30TIaCHOCTH.

Pacnosznasams HeKOTOPHIC aHUOHBI U KATHOHBI.
Habntooams cBOWCTBA 3JEKTPOJIUTOB M IMPOUCXOISAIINX
C HUMH SIBJICHHH.
Habnmooams W onucelgams  peakuud C  y4acTUEM
AIIEKTPOJIUTOB C TOMOIIBI0 PYCCKOTO (POJHOTO) S3bIKA

U A3bIKa XMMHH.
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Dopmynuposamp BBIBOJBI 110 PE3yabTaTaM IPOBEAEHHOTO

IKCTIEPUMEHTA
47 O06o00uieHne U cucTeMaTu3amys 3HaHui 110 TeMe «OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COSTMHEHHI»
48 KonTtponpsHast padota o Teme «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COETNHEHHI)

IMepuoauyecknii 3aK0H U epuoaNUYecKasi cucreMa xumnueckux 31eMeHToB JI. . Menneneea. Ctpoenne aroma (8 4)

49

EcrtecTBennnie
ceMencTBa
XUMHAYECKUX
9JIEMEHTOB.

AmdoTtepHOCTB

EcTrecTBEHHBIE ceMeENCTBA XUMHYECKUX DJJIEMEHTOB:

OICJIOYHBIC n ICJI0OYHO3CEMCIIbHBIC MCETaJJIbI,

rajoreHsl, VHEPTHBIE (6maropoaHble) rasbl.

AMdoTEepHOCTS. AmdoTtepHbIe OKCH/IbI u
TUIPOKCUIBI. KOMIUIEKCHBIE COJTH.

JlabopaTtopHbie ONbITHI. 28. [Toydaenue
aM(pOTEpPHOTO0 THIPOKCHAA M HCCICIOBAaHUE €ro

CBOMCTB

ObvsicHAmb IPU3HAKU, TIO3BOJISIONINE 0OBEIUHATD TPYIIIbI
XUMHUYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
Packpvieams xuMuyeckuilt cMbICH (3TUMOJIOTHIO) Ha3BaHUN
€CTECTBCHHBIX CEMENCTB.

Apaymenmupoeams OTHOCUTEIBHOCTb HA3BaHUS «MHEPTHBIE
raspl».
Obvacuams, TOHATHE  «aM(OTEpHBIE  COEIUHEHUSN.
Habniooams 1 onucvieams peakuuu MEX]y BeIEeCTBaAaMU
C MOMOIIBIO PYCCKOTO (POJHOIO0) A3bIKA U A3bIKA XUMUH.
Xapaxmepuzoeamv  IBOMCTBEHHBIM XapakTep CBOMCTB
aM(pOTEpHBIX OKCUJIOB U TUAPOKCHJIOB.

IIpo6ooumsb OMNBITBI O MOJYYEHHUIO M TOITBEPXKICHUIO
XMMHYECKUX  CBOMCTB

aMpOTEpHBIX  OKCHIOB  H

TUAPOKCUAOB €  COONMIOACHMEM  TpaBWI  TEXHHUKHU

0€30I1aCHOCTH

54




50 OTtkpbiTHE Otkpeitue JI. W. MenaeneeBplM nepuoanyeckoro | Pasauuamo €CTECTBEHHYIO 51 UCKYCCTBEHHYIO
NEPUOJANYECKOTO 3aKOHa W CO3JaHME€ WM [EPHOJUYECKONH CUCTEMBI | KiIacCU(PUKAIIUHU.
3akoHa JI. 1. XUMUYECKHUX JIEMEHTOB. ObvsicHamb, TO0YEMY TEPUOJUYECKUN 3aKOH OTHOCST
MenneneeBsiM JdemoncTpanumn.  Paznuusble  ¢GopMBl  TaOuuUIl | K €CTECTBEHHON KJIaCCU(PUKAIUU.
NePUOANYECKON CHCTEMBI. MopenupoBanue | Modenuposams XUMUYECKHE 3aKOHOMEPHOCTH, BbLAETSASA
nocTpoeHust nepuoauyeckor  cucrembl J[. M. | cylmiecTBeHHblE XapaKTEPUCTUKH OOBEKTa W IMPEACTaBIASA
MeneneeBa UX B IPOCTPAaHCTBEHHO-TpapUYECKOW WM 3HAKOBO-
CUMBOJIMYECKOH (hopme
o1 OcHoBHblE cBeieHHs | ATOMBI Kak (hopMa CYIIECTBOBAHUS XUMHUYECKUX ObvsicHamb, 4YTO  TaKO€  «IIPOTOH», «HEHUTPOH,

O CTPOCHUH aTOMOB

a5ieMeHTOB. OCHOBHEIC CBCACHHA O CTPOCHHUHU aTOMOB.

I[OKaS aTCJIbCTBA  CJIOXKHOCTH CTpOCHUA  aTOMOB.

Omnpiter Pesepdopna. [Tnanerapras Moienb CTpOSHUS

aToMma.
Cocrasn dTOMHBIX  AJCp: IIPOTOHEI, HCfITpOHBI.
MaccoBoe YHCJIO. COBpeMeHHOC OIIpCACIICHUC

TMOHATUS «XHUMHYCSCKHH »iaeMeHT». OTHocuTenbHas

aToMHasg Macca. B3anmMoCBSI3b ITOHSATHI KIIPOTOH»,

((HeﬁTpOH>), «OTHOCHUTCIIbHAA aTOMHas Maccay.
ﬂeMOHCTpaHI/IH. Moenu aToMOB XUMHUECKUX

QJICMCHTOB

«OJICKTPOHY, «XUMUYECCKUU JJICMCHT), «MaCCOBOM YHCIIO».

Onucwvisams CTPOCHUC aToMa

aapa HCTIOJIB3YS
MEPUOJINYECKYI0 CUCTEMY XHMHUYECKuX snemeHtoB JI. .
Meuneneesa.

Ionyuams wHGOPMALUIO IO XUMUU U3 PA3IUYHBIX

HCTOYHUKOB, aHAIUUPOBANb eé
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Crpoenue
AIEKTPOHHBIX

000JI0YEK aTOMOB

Mukpomup. DnekTpoHbl. CTpoeHUE SHEPreTHUYECKUX
ypOBHEH aTOMOB XHMHYECKUX 3nemeHToB 1—20.

[TonATHE 0 3aBEPIIEHHOM IEKTPOHHOM CJIOE.

ObvsicHamb ~ TIOHATUE  «QJEKTPOHHBIA  CIO», WU

«GHEPreTUYECKU YPOBEHDY.
Cocmaensims  CXeMbl paclpesieNIeHUus] 3JIEKTPOHOB 110

AIIEKTPOHHBIM CJIOSIM B DJIEKTPOHHOM 000/104Ke

53 [Tepuoanueckas H3oTomnsl. DuU3NYECKHUI CMBICIT CUMBOJIMKHU | Packpvieams (PU3NYECKUN CMBICT TMOPSAKOBOTO HOMEpa
cHcTeMa MePUOANIECKOM CHCTEMBEI. CoBpeMeHHas | XHMHUYECKOTO DJJIEMEHTAa, HOMEpa IepuojJa HW HOMepa
XUMHYECKUX (hopMyTUPOBKA EPHOTUIECKOTO 3aKOHA. VI3MEHEHUs | TPYIIIIbI.
anemenTtoB /l. W. CBOWCTB DJJIEMEHTOB B TMepuUoJax H Tpynmnax Kak | O0wsacHamb 3aKOHOMEPHOCTH H3MEHEHUSI METALTHICCKUX U
Menneneena (YHKIIUS CTPOEHUS ICKTPOHHBIX 000JI0YEK aTOMOB. HEMETAJNIMISCKNX CBOMCTB XUMHYECKUX DJIEMCHTOB M HX

COCIMHEHUH B MEPUOJIax U IpyMIax

54—b55 | Xapakrepuctuka XapakTepucTUKa »HJIEMEHTa-MeTallla W DJJIEMEHTa- | Xapakmepu3o06ams XUMUYECKHUE 3JIEMEHTHI 1—3 nepuoaoB
dJIEMEHTAa HEMETa/lla 10 HUX [OJIOKEHUIO B MEPUOJMYECKOMN | MO UX IMOJIOKEHUIO B MEPUOAUYECKON CUCTEME XUMUYECKUX
IO €T0 MOJIOKEHUIO | cucTeMe XxuMuueckux daeMeHToB [. Y. Menaeneera. | sanemenTtoB M. Y. Menaeneena.

B IIEPUOANYECKOM JdemoncTpanuu. Mojgenu aTtoMoB 3IeMEHTOB 1—3 | Apeymenmuposams CBOWCTBA OKCHJIOB M THIPOKCHIOB
CHCTEME MepUOoJI0B METaJUIOB U HEMETAJIJIOB IOCPEACTBOM YPABHEHUN PEaKLU

56 3HaueHue CooOmiennst  yyammxcsi O  OJKU3HHM, Hay4dyHOH | Onpedensimb UCTOUHUKU XUMHUYECKON HHPOPMAITUH.
MEePUOIUYECKOTO 1 oOmiecTBeHHOM AesteapHoctH [. Y. MennaeneeBa Ilonyuams HeoOXomuMyr0 HHGOPMAIUIO W3 Ppa3IMYHbIX
3aKOHa HCTOYHUKOB, AHATU3UPOBAMD eé, ogopmnsams

n HepHOHquCKOﬁ

CUCTCMBI

UH(POPMALIMOHHBIM TIPOJYKT, npe3eHmosams €ro, eecmu

Hay4YyHYI0 JUCKYCCHIO, OMCMAaueams CBOIO TOUKY 3PEHHUS
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XUMHNYCCKHUX
9JICMCHTOB

. 1. MenneneeBa

WIH KOppeKmuposamso €&

Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu (8 1)

57 Nonnas xumunueckas | Monnas xumudeckass cBsi3b. MoHbl, oOpazoBanHbie | O0bsCHAMb, UTO TAKOE HOHHAS CBS3b, HOHBI.

CBSI3b aToMaMHd  MeTaIoB U HemeTawioB.  Cxewmsl | Xapakmepuzosames MeXaHU3M 00pa30BaHUsI HOHHOM CBSI3H.
oOpazoBaHusi HOHHOW CBs3UM sl OuHapHBIX | Cocmasnsams CXeMbl 00pa30BaHUS HOHHOU CBSI3H.
coenuHeHU. MoHHas Kpuctanyeckas pemérka u | Mcnonvb3o6ams 3HAKOBOE MOJICITHPOBAHHE.

(u3uYecKkne CBOICTBAa BEIMIECTB C OTHUM THUIIOM | Onpedensms TUN XUMUYECKOW CBsi3u 10 dopmyre
pemérku. Ilonstne o  QopmMynpHONW  €IMHMIIEC | BEIIECTBA.

BEIECTBA. IIpuooums ipuMepsl BEIIECTB C HOHHOM CBS3BIO.
JemoncTpanun. Buneodparmentst u  cnaiiael | Yemanasiueams TPUYUHHO-CIEICTBEHHBIE CBSI3M MEXIY
«MonHas xumuueckasi cBa3by. Koilekuus BelecTB ¢ | COCTaBOM BEIIECTBA M BHJIOM XHMHYECKOM CBS3U, MEXIY
MOHHOM XUMHUYECKOW CBsA3bI0. Mojeny HOHHBIX | HOHHOM CBSI3bIO U KPUCTAIIMYECKUM CTPOCHHEM BEIIECTBA,
KPUCTAJUTMUECKUX PEHIETOK MEXAYy KPUCTAIUIMYECKUM CTPOCHHEM BEIIeCTBa M €ro

buznyecKuMu CBOMCTBAMHU
58 KoBanenTtHas KoBanentHas xumuueckass CBS3b. ONEKTPOHHbIE | OObACHAMb TIOHATUS «KOBAJICGHTHAS CBSI3bY,

XMUMHYECKasi CBA3b U CTPYKTYpHBIE (bopMyIBL. BaneHTHOCTh. | «BaJI€HTHOCTHY.

KoBanenTnas HETOJIsIpHAs CBSI3b. Cxemsl | Cocmagnamsb cxeMbl 00pa30BaHUs KOBAJICHTHOM
0o0pa3oBaHUS KOBAJICHTHOW CBSI3M B OWHAPHBIX | HETIOJSPHOW XUMUYECKON CBS3H.
COCIMHEHUSIX. MounekynsipHast U atoMHas | Mcnonv3o6ams 3HAKOBOE MOJCIIUPOBAHUE.
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KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEILECTB C
9TUM THUIIOM PELIETOK.

HdemoncTpanun. BuneodparmeHTsl u  cliaiijbl

«KoBajieHTHagd XUMHUYecKas CBiI3b». KOJUIeKIUs

BEIIECTB MOJIEKYJIIIPHOTO W aTOMHOTO CTPOCHUS.
Monenu

MOJICKYJIAPHBIX n ATOMHBIX

KPpUCTATIIINICCKUX peHIéTOK

Onpedenamp T XUMUYECKOU CBSI3U TI0 popMyJie
BEILECTBA.

IIpusooums IpUMeEpHI BEIECTB C KOBAJICHTHOMN CBA3BIO.
Ycemanasnueams NpuINHHO-CIEICTBEHHBIE CBSI3U MEXTY
COCTaBOM BEIIECTBA M BHJIOM XUMHUYECKOH CBS3H, MEXKTY
KOBAJICHTHOH CBS3bI0 M KPUCTAJUIMYECKAM CTPOCHUEM
BEIIECTBA, MEX/Ty KPUCTAUTHIECKAM CTPOCHHUEM BEIIECTBA

U ero (pu3nYecKuMu CBOMCTBAMHU
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KoBanentuas
HETMOJISIpHAS
Y TOJIIpHAs

XUMHNYECKas CBA3b

DIIEKTPOOTPHUIIATENBLHOCTD. Psij
ANEKTpOOTpHUIaTeNbHOCTH. KOBasIeHTHAst HETOIsIpHAas
Y MOJIApHAs XUMUYECKas CBs3b. JIumnoib. Cxembl
00pa3zoBaHus KOBAJICHTHOW TOJIIPHOM CBSI3H

B OMHAPHBIX COCTUHECHMIX. MOJIEKYy/IsIpHas U aTOMHAs
KPUCTAJUTMYECKHE PEIIETKH, U CBOWCTBA BEIIIECTB

C 3THM THIIOM PEIIETOK.

JemoncTpanuu. Moienu MOJEKYJISIPHBIX U aTOMHBIX

KPpUCTAJININYCCKUX peHIéTOK

ObvsicHames TOHATUS «KOBaJICHTHAS moJiApHasd CBA3b»,

«3IEKTPOOTPULIATEILHOCTDY, «BO3TOHKa, W
«CyOTMMaIus.

Cocmaensams cxemMbl 00pa30BaHUsI KOBAJICHTHOM MOJISPHON
XUMUYECKOMN CBSI3U.

Hcnonvzo6ams 3HaKOBOE MOJIETUPOBAHUE.
Xapaxmepuzoeams MeXaHU3M OOpa30BaHMs MOJSPHOM
KOBAQJIEHTHOM CBSI3U.

Onpedensime TUN XUMUYECKOW CBsi3u 1o  dopMmyne
BEILIECTBA.

Ilpusooumsv npuUMepbl BEIISCTB C KOBAJECHTHOM IMOJIIPHOM
CBA3BIO.

Yemanasnusamn MPUYIUHHO-CIICACTBCHHBIC CBsA3U MCKIAY

58




COCTaBOM BEIECTBA W BHUJOM XUMHYCCKOW CBSI3U, MEXKIY
KOBAJICHTHOH CBS3bI0 W KPUCTAIMYECKHM CTPOCHHUEM
BEIIECTBA, MEKIY KPUCTAIUTMUYSCKUM CTPOCHHEM BEIIECTBA
U er0 GU3NICCKUMU CBOWCTBAMHU.

Cocmaenams  popMynbl  OMHAPHBIX  COCIMHEHHH  TIO
BJICHTHOCTH W HAXOOUMb BAJIEHTHOCTH DIIEMEHTOB TIO
dbopmyre OMHAPHOTO COSTUHEHUSI.

Hcnonvzosamo MaTCpruajIbHOC MOJCINPOBAHNC

60

Meramnnueckas

XUMHNYECKas CBA3b

MeTtaideckass XAMUYecKas CBsA3b M MeTauTndecKast
KpUcTajuinyeckas pemérka. CBOWCTBa BEIIECTB C
9TUM TUIOM petéTku. EnuHas npupoaa XUMHUECKUX
CBSI3EH.

JdemoncTpanuu. BuneodparmMeHTsl U claiapl
«Merannuyeckas XuMmudeckas cBsizby. Komnekuus
«MeTaisl U CIUIaBbD».

JlabopaTtopHubie onbIThl. 29. M3rotoBieHue Moaemu,
WUTIOCTPUPYIOIIEH 0COOCHHOCTH METAJUTMYECKOM

CBA3HU

ObvscHamb, 9TO TAKOE METAIUTNYECKAS CBSI3b.

Cocmaensams  CXeMbl ~ OOpa30BaHUsA  METaJUIMUECKOU
XUMHUYECKOMN CBSI3U.

Hcnonv3zoeams 3HaKOBOE MOJIETUPOBAHHUE.
Xapaxmepuzosamo MEXaHU3M o0OpazoBaHUs
METaJJTNYECKON CBA3H.

Onpedensime TUN XUMUYECKOW cCBsi3u 1o  dopMmyne
BELIECTBA.

IIpusooums IpUMEpHI BEIIECTB C METAJUTHUECKOH CBS3bIO.
Yemanasnueamb TpUUMHHO-CIIEICTBEHHBIE CBSI3U MEXIY
COCTaBOM BEIIECTBA U BUJOM XUMHUYECKOWU CBSI3U, MEXIY
METaJUIMYECKON CBSI3bI0 M KPUCTAJUIMYECKUM CTPOEHUEM

BCIICCTBA, MCKAY KPHUCTANIMYCCKUM CTPOCHUCM BCIICCTBA

59




U er0 PU3NICCKUMU CBOWCTBAMHU.

Hcnonvzosamo MaTCpruaJIbHOC MOJCINPOBAHNC

61 Crenens okucienuss | Crenenb okucinenusa. CpaBHeHHE cTeneHH OKUciaeHus | ObvacHamb MTOHSATHUS «CTETIEHb OKHUCJICHUS»,
u BaleHTHOCTH.  lIpaBmiia  pacu€ra  CTENEHEH | «BaJECHTHOCTBY.
OKHUCJIEHUS 10 POpMYJIaM XUMHYECKUX COCTUHEHUH Cocmasnsams GopMynbl OMHAPHBIX COETMHEHHUI HAa OCHOBE
oOmiero croco0a UX Ha3BaHUM.
Cpasnusamsv 6aneHmHocms U CTETIEHb OKUCIICHHUS.
Paccuumvieams ~ cTeneHM OKUCIEHUS 10  (popMynaMm
XUMUYECKUX COEMHEHHUH
62 OKucIuTeNnpHO- OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU. Obvsacnams NOHATUS «OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
BOCCTaHOBUTENbHbIE | OlpeneneHre CTEeNeHeH OKUCIEHUS  JIEMEHTOB, | PEaKLUN», «OKHUCIIUTEIIbY, «BOCCTAHOBHTEJbY,
peakuun 0o0pa3ylomMX BELIeCTBa pa3HbIX KIACCOB. Peakuuu | «OKUCIIEHHE», «BOCCTAHOBJICHUE.

HOHHOTO obMeHa U OKHCIIUTCIIBHO-

BOCCTAaHOBUTCIIBHBIC pCaKuuu. OxucanuTens

U BoccTaHOBUTENb. OKHUCIEHHE M BOCCTAHOBJICHUE.
CocraBienue

ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-

BOCCTAHOBHUTCIIbHBIX peaKuHﬁ METOAOM
QJICKTPOHHOT'O Oaranca

JdemoncTpaumu. B3anmonelcTBue LIMHKA C CEpoOW,

Knaccuguyuposams xumudeckue peakuuil MO MPU3HAKY
M3MEHEHUS CTETNICHEe OKUCIICHHS YJIEMEHTOB.

Onpedensimb OKHUCIUTENb W BOCCTAHOBHUTEINb, MPOLECCHI
OKHUCJICHHS U BOCCTAHOBJICHHSL.

Hcnonv3o6ams 3HAKOBOEC MOICIINPOBAHUC
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coyisiHON kucnotod, xyopugoMm menu(ll). Topenwue
MarHusl. B3anmoneiicteue XJIOPHOM

Y CEPOBOJOPOIHOM BOJIbI

63 O6o6menne u cucreMmarusauusa 3HaHUW 1o TemaMm «llepuonmyeckuii 3akoH M MNEpPUOJUYECKass CUCTEMA XUMHUYECKHX JJIEMEHTOB
. N. MenneneeBa. CtpoeHue aroma» U «XumMudeckast cBsizb. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIII
64 Koumponvnaa paboma no temam «llepronuyeckuil 3akOoH W TNepHOaUYecKas cucTema xumuueckux snemeHToB [I. M. Menneneesa.
Crpoenne atoma» 1 «XuMHA4deckas CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIAI
Pesep | 64
HOE
Bpems
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9 KIIACC

(2 4 B HEnemI0, Bcero 68, U3 HUX 4 4 — pe3epBHOE BpEMs)

Howep OcHoBHoOe coJep:kaHue XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSITeJIbHOCTH
ypoKa Tema ypoka
ypoka yyammxcsi (Ha ypoBHe y4eOHbIX JeiicTBHil)
n/n
IToBTOpeHUe U 00001IeHNE CBeleHUIT M0 KYpcy 8 Kkiacca. Xumnueckue peakinuu (5 4)
1-2 Knaccudukanus bunapnsie coenunenus. Okcujpl cosieoOpasyomue | Xapakmepuzoeams OKCHUIBL, TUAPOKCUABI (OCHOBaHUS,
HEOPraHMYECKUX u HecojeoOpaszyromue. ['MAPOKCUABI: OCHOBaHUS, | aM(pOTEpHBIE TUIPOKCHIBI, KHCIIOPOJCOAEpKAIlIHE
BEILIECTB U UX ampoTepHble TUAPOKCUABI, KHUCIOPOJCOJEpKaIlie | KUCIOThI) U COJMM MO IUIaHy: COCTaB, CIOCOObI 00pa3oBaHuUs
HOMEHKJIaTypa KHCIIOTBI. Cpennue, KHCJIbIE, OCHOBHBIE, | HA3BAHMI, XapaKTEPHbIE CBOWCTBA U MOJIyYECHUE.
KOMILJIEKCHBIE COJIH. Knaccuguyuposams oxcuapl, TUAPOKCUIBI (OCHOBAHUSA,
JdemoncTpanun. O3HaKOMJICHHE C KOJUICKUIUSAMHU | aM(pOTepHBIE TUJPOKCHIBI, KHCIIOPOJCOAEpKAallHe
METAJIOB M HeMmeTauioB. (O3HAaKOMJIEHHE C | KHCJIOTBI) M COJIM MO PA3IMYHBIM MPU3HAKAM.
KOJUIEKUUSAMH OKCHJIOB, KUCIIOT U COJIEH Ymemv moaTrBepkIaTh  XapaKTEPUCTUKY  OTAEIbHBIX
MPEACTaBUTENEH  KJIAaCCOB  HEOPraHMYECKHX  BEIECTB
YpaBHEHUSIMH COOTBETCTBYIOLIUX PEAKIIMI.
Packpvieams TEHETHYECKYIO CBSI3b MEXKIYy KiIaccaMu
HEOPraHUYECKNUX COCIUHEHUN
3-4 Knaccugukarus OO6o0uieHne CBEJEHUH O XUMHUYECKUX peakiusaX. | Ob6vacuams TOHATHS «XUMHUUYECKas pPeakIusy, «Peakiuu
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XUMHAYECKUX PEaKLNil
10 Pa3JINYHbIM

OCHOBAHUAM

Knaccudukarus XUMHYECKUX peakuui o
pa3IMYHBIM OCHOBAHHSM: IO COCTaBy W YHUCITY
pearupyomux 1 0o0pa3yrolIuXxcs BEIIeCTB, 110
TeroBoMy 3G (deKTy, Mo arperaTHOMy COCTOSIHUIO
pearupyromux BeHIeCTB, IO OOpaTUMOCTH, IO
H3MCHEHUIO CTCIICHEH OKMCJICHHS DJJIEMECHTOB, IIO
HCTIOJIb30BAHMIO KaTaau3aropa.
onpIThl. 1.

JlabopaTopHbie B3aumopeiictBue

aMMHaka W xJopoBojopona. 2.  Peakuus

HeWTpanuzanuu. 3.  HaOmronenwue

b dexra

B3aumonelictBue CcepHOM  KHUCIOTHI

TEIJI0BOr0
peakuuu HEWUTpau3aluu. 4.
C OKCHJIOM
memu(Il). 5. Paznoxenue mepokcuaa Boaopoaa C

IIOMOIIBIO KaTaJla3bl KapTO(l)eJ'IH

COCANHCHUA», «KPCAKIUHN PA3TIOKCHUA», KPCAKLIUN 06M€Ha»,

«peaKkIuu  3aMelICHUs», «PEaKUuu HEUTpaTu3aIun,
«OK30TEPMUYECKUE peaKIum, «OHJIOTEPMHUYECKHUE
peakuumy,  «oOpaTUMbIE  peaKIuu»,  «HEeoOpaTUMBbIE

peakuumn», «OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUN,

«T'OMOT'CHHBIC pCeaKkuum», «rE€TCPOrcHHLIC pPCaKkuum,

«KaTaJTATUICCKHE peaKIum, «HEKATAJTUTUICCKHE
peaKIum», «TeTI0BOM 3P(HEKT XUMHUIECKOU PEaKIIHI.
Knaccugpuyuposams XuMUYECKUE PEAKIMU TI0 Pa3THIHBIM
OCHOBAHHUSIM.

Onpedensmb OKHCIUTEIh W BOCCTAHOBHUTENb, IPOIECCHI
OKHCIICHHSI 1 BOCCTAHOBJICHUSI.

Habnrwooams u onucvléams peakluu MKy BEIIECTBAMH C

MOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA XUMUU

[Tonsatue o ckopocTu
XUMHAYECKOU

PCaKIuu. Karanus

Ilonstne o CKOpPOCTH XUMHWYECKOH PEaKknrn.
(DaKTOpBI, BJIMAIOINHUEC Ha CKOPOCTb XHMMHYCCKHUX

peakiuii: MpUpoAa pearupyrollux BeUIeCTB, HUX

KOHIICHTpAII, TeMIleparypa, IUIOIIAIb
COIIPUKOCHOBEHUS, HaJIM4Kne KarajausaTopa.
Karanns.

JdemMoHcTpanum. 3aBUCUMOCTD CKOPOCTHU

ObwvsicHAmMb, 9TO TAKOE «CKOPOCTh XUMHUYCCKOHN PEaKIuuy.
Apeymenmuposamsv BEIOOP eTUHUI] H3MepeHus Vp.
Yemanasnueams PUIMHHO-CICACTBEHHBIC CBSI3M BIIUSHHS
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKHX PEAKIIHH.
Habnooams n onucvlieams peakiiuu MeXJy BEIIeCTBaMU C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
IIposooumu 3aBHCHUMOCTh

OIBITBI, TOATBCPIKAAIOIINC
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XUMHUYECKON PEakluu OT MPHUPOILI pearupyroniux
BEUIECTB. 3aBUCUMOCTb CKOPOCTHM XHUMHUYECKOU
peakuuu OT KOHLEHTPALNN Pearupyrolux BELECTB.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOM peakuuu OT
IJIOLIAAN CONPUKOCHOBEHHUS pearupyronux
BEUIECTB  (KUISIIMHA  cJoi»).  3aBHCHUMOCTb
CKOPOCTH XUMHYECKOW peaklMH OT TeMIepaTyphl
pearupyrouux BemecTs.

JlaGopaTopHble ONBITHL. 6. 3aBHCHUMOCTH CKOPOCTH
XMMHYECKON pPEaKIHH OT MPUPOJBl pearupyroniux
BEIIIECTB Ha IpUMEpe B3aWMOJICHCTBUS PacTBOPOB
thocynb(ara  HaTpus W XJopuaa  Oapwus,
THocynb(ara HaTpusi U COJSHOW KHUCIOTBHL. 7.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOM peakuuu OT
OPUPOJIbI METAJIOB NPU HX B3aUMOACHCTBHU C
COJITHOM KHUCJIOTOM. 8. 3aBUCHMOCTb CKOPOCTH
XMUMHYECKON pEaKIHH OT MPUPOIbl KHCIOT IMpH
B3aMMOJICHCTBUM UX C Kene3oM. 9. 3aBUCHMOCTB
CKOPOCTH XHMHUYECKOM peakluu OT TEeMIEepaTyphl.
10.

3aBUCHMOCTD CKOpPOCTH XHMHUYECKOH pcakuun OT

CKOPOCTH XMUMUYECKON PEaKUH OT PA3JIMYHbIX (PAKTOPOB
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KOHIICHTpAllMd  pearupyromux  Bemects.  11.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM peakuuu OT
ionau CONPUKOCHOBEHHUS pearupyomumx
BemecTB. 12. 3aBUCUMOCTh CKOPOCTH XHMMUYECKOM

peaKkuyu OT HAIMYMS KaTaau3aropa

Xumudeckne peakiuu B pactaopax (10 4)

DIIEKTPOJIUTHYECKAS

JUCCcoInanmus

[TonsTHE 00 SJICKTPOIMTHYCCKOW JTUCCONMAIUH. | Xapakmepu3oeams MTOHSATHS <OQIEKTPOTUTHYCCKAS
ONEKTPOIUTBl W HEIEKTPOJUTBHL.  MEXaHU3M | TUCCOMMAINS», «IIIEKTPOITUTHD», KHEIICKTPOIUTHD.
JTUCCOLMAIIMN  DJIEKTPOJIMTOB  C  PA3NIMYHBIM | Ycmanasénusams TPUYUHHO-CIICICTBEHHBIC CBSI3U MEXIY
xapakrepoM cBs3u. CTeneHb 3JICKTPOJIMTHYSCKOHN | MPUPOIOH AIEKTPOJIUTA U CTEIICHBIO €T JUCCOIUAIIHH.
nmucconuani. CUIbHBIC U C1a0bIe 3JICKTPOJIHTEI. Yemanasnueams TPUYMHHO-CIICACTBCHHBIC CBSI3H MEXKTY
HdemMoncTpanmumn. lcnbiTaHue BEMIECTB M HMX | THIIOM XHMHYECKOH CBS3M B JJICKTPOJUTE M MEXaHHU3MOM
PacTBOPOB Ha 3JIEKTPOIIPOBOJHOCTb €ro JMCCOIHAINI

Jlaboparopusblii onbIT. 13. luccommamus ciadbix

QJICKTPOJIMTOB HA IIPUMEPEC YKCYCHOﬁ KHCJIOTHI
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8-9

OcHoBHbIE
MOJIOKEHUS TEOPUH
BIEKTPOIUTHYECKON

muccormaruu (TOJI)

OCHOBHBIE T0JIO)KEHUSI TEOPUHU BJIEKTPOITUTUYECKON

mucconuanuu.  Krnaccudukamuss WOHOB W WX

cBoiictBa. KUCIOTBEI, OCHOBAaHMS H COJIM Kak
OJICKTPOJIUTEI. Ux KHaCCI/I(i)I/IKaIH/ISI n qucconuanus.
JdemoHcTpaumnm. 3aBUCHMOCTh

SJIEKTPONPOBOJHOCTH  YKCYCHOM  KHUCJIOTBI ~ OT
KOHIICHTpaimu. JI[BI>KEHHE OKpaIleHHBIX HOHOB B

OJICKTPUYCCKOM II0JIC

Xapaxmepm’oeamb MHNOHATHUA ««CTCIICHb JHUCCOLMAIIUID),

«CHJIbHBIC OJICKTPOJHUTBD?, «cta0Ople OJICKTPOJIUTBIY,

«KATHOHBDY, «aHUOHBI», «KUCIOTEI», «OCHOBAHU», «COIIM.
Cocmasname

YpaBHEHHUS BJIEKTPOIUTUYECKON

JIMCCOIMAIINN KUCJIOT, OCHOBAHWM M COJIEH.

Unnriocmpuposams  TipuMepaMu  OCHOBHBIC  TTOJIOKEHUS
TEOPHUH JIEKTPOJIUTHIECCKON THCCOIHAIUN.
Pasznuuame KOMITOHEHTEI JIOKa3aTeIbLCTB (Te3ncos,

apryMeHTOB U (OPMBI JI0KA3aTENbCTBA)

10-11

XUMHAYECKHE
CBOIICTBA KHACJIOT KaK

QJICKTPOJIUTOB

OO01mre XUMHUYECKHME CBOWCTBA KUCJIOT: M3MEHEHUE

OKpacKM  HWHJIUKaTOpOB,  B3aUMOJCHCTBHE  C
MeTalJlaMu, OKCHJIaMH U TUAPOKCUIAMH METAJIOB U
COJsIMU. MoneKylsipHble W HWOHHBIC (TOJHBIE U
COKpalI€HHBIC) YpaBHEHHs peakuuil. XUMHYECKUN
CMBICI ~ COKpAII€HHBIX  YpaBHEHUH.  YCIOBUS
NPOTEKAHHUsS PEaKIUHd MEXKIYy JJICKTPOJUTAMHU 0
KOHIIA. P51 akTUBHOCTH METaJIJIOB.

JlaGopaTopHble onbIThl. 14. V3MeHeHHE OKpacku

WHJIUKAaTOPOB B KHUCIOTHOM cpexae. 15. Peakuus

Xapaxmepuzosams 001IMEe XUMUYECKHE CBONHCTBA KHCIIOT C
HO3UIUH TEOPUH NMEKTPOIUTUIECKON AUCCOITHALIH.
Cocmaenams MONEKYJSpHBIC, TIOJHBIE M COKpAIIEHHBIE
MOHHBIC YPaBHEHUS PEaKLUI ¢ y9aCTHEM KHCIIOT.
Apaymenmupoeams BO3MOXKHOCTb TPOTEKAHUS PEAKIHUH C
ydacTHeM KHCIIOT Ha OCHOBe mpaBwia bepromne u psnma
AKTHBHOCTHU METAJUIOB.

IIposooumu XMMHYECKHE

OIIBITHI, MOATBCPIKAAOIINC

CBOIMCTBA KHUCJIOT, C CO6J'IIO,Z[6HI/ICM npaBHJI TCXHUKU

0€30MacHOCTH.
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HEUTpAJIM3allMd pacTBOpa IIEIOYM  PA3IMYHBIMU
kuciaoramu. 16. Ilonydyenune ruapoxcuna meau(ll) u
€ro B3aUMO/JICHCTBUE C Pa3IMYHBIMU KUCIOTaMH. 17.
B3anMojeiicTBre CHIIBHBIX KHCIOT C  OKCHJIAOM
memu(Il). 18—20. BsaumopeilicTBHEe KHUCIOT C

Merammamu.  21. KauectBenHas ~ peakuus  Ha
kapOoHaT-uoH. 22. [lomyyeHue cTyaHS KpEMHUEBOMN
KUCIOTHL. 23. KauecTBeHHass peakuus Ha XJIOPHI-

WM cyNb(haT-uoHbI

Habnrooams u onucvieams pCakiuun € ydaCTueM KHCJIOT

C TIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU

12 XUMUYECKUE OO6mme XUMHUYECKHE CBOICTBa mwenoueit: | Cocmasnams MOJNEKYISIPHBIE, TOJIHBIE W COKpallEHHbIE
CBOMCTBA OCHOBAaHUI | B3aMMOIEHCTBUE C KHCJIOTaMHU, OKCHJaMU | MOHHBIE YPABHEHUS PEAKIIUM C y4aCTHUEM OCHOBAHU.
KAaK JIEKTPOJIUTOB HEMeTaIIoB, coyisiMu. O0IIMe XUMUYECKUE CBOICTBA | Apeymenmuposams BO3MOKHOCTb IMPOTEKAHUSI PEaKLUi ¢
HEpPacTBOPUMBIX OCHOBAHMI: B3aUMOJIEUCTBUE C | y4aCTHEM OCHOBAaHMIU Ha OCHOBE mpasuiia beproe.
KHUCIJIOTaMH, Pa3JI0KEHUE ITPU HATPEBAHUH. Ilposooums  ONBITHI, TOATBEPKAAIOIINE XUMHUYECKUE
JlabopaTopubie onbIThl. 24. VI3MEeHEHHE OKpacKu | CBOMCTBA OCHOBAHMM, C COOJIFOJICHHEM TIPAaBUJI TEXHUKH
WHUKAaTOPOB B LIEJIOYHON cpene. 25. | 0e301acHOCTH.
B3aumopeilicTBue mienoyeil ¢ yrieKHcIsM raszoMm. | Habniodams W onucvlgams peakluu ¢ y4acTHEM KHUCIOT C
26. KadecTBeHHas peakius Ha KaTHOH aMMOHHS. | IIOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUU
27—28. Tlomyuyenue rumpokcuna meau(ll) m ero
pa3noXeHue
13 XHUMHUYECKUE OO1u1re xMMHUYecKre CBOMCTBA CPEAHUX COJIeH: Xapaxkmepuzoeams 001IME XUMUYECKHE CBOMCTBA COJIeH ¢
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CBOMCTBA COJIEN KaK

ANEKTPOJUTOB

B3aMMOJICCTBHUE ¢ KUCIOTAMU, I[SJI0YaMH, COIIMU

U MeTajuiaMu. B3anMoaenicTBie KHUCIIBIX COJIEH CO

IIETI0YaMH.
JlaGopaTopubie onbIThl. 29. B3aumopeiicTue
kapobonatoB ¢  kuciotamu. 30. Ilomyuenue
ruapokcuaa oxenesa(lll). 31. BsaumopeiictBue

Kene3a ¢ pactBopoM cyibhara meau(Il)

MTO3HULIMI TEOPUH JIEKTPOIUTHYECKOUN TUCCOLUALIUN.
Cocmaensims MOJIEKYJSIPHBIE, IIOJIHBIE M COKpPALIEHHBIC
VWOHHBIE YPABHEHUS PEAKIMM C y4aCTHEM COJICH.
Apeymenmupoeams BO3MOXKHOCTb IPOTEKAHUA peaKUUn

C y4acTHEM COJIel Ha OCHOBE npaBuiia beproie.

IIpo6ooums  ONBITHI, MOATBEPKAAIOLIUE XUMUYECKUE
CBOMCTBa coJiel, ¢ COOJIIOJEHHUEM TMpaBWJI TEXHUKU
0€30MacHOCTH.

Habniooams u onucviéams peakuuyd ¢ y4acTUEM coJieit

C TIOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMHUH

14 [Tonsatue o runponuse | ['maponn3 kak 0OMEHHOE B3aUMOJCHCTBHE coJIeH ¢ | Yemanasnuéams 3aBUCUMOCTh MEXKAY COCTaBOM COJM U
coyen BOJOW. ['MIpONM3 COJIM CHUIIBHOTO OCHOBAHMSI M | XapaKTepOM €€ TMIpOoJIn3a.

cnaboii  kucioTel. I'muaposms  comm  crmaboro | Aranuzuposams  Cpely pacTBOpa COJM €  TTOMOIIBIO
OCHOBaHUSI M CHJIBHOW KHCJIOTHI. BOJOpPOJHBIN | HHIUKATOPOB.
nokazatenb (pH). Ilpoenoszuposams THI TUIPOJIM3A COJM HAa OCHOBE aHaIU3a
JemoncTpanuu. OnpeneneHue xapakrepa cpeabl B | €€ popMyiibl
pacTBOpax coyei

15 Ilpakxmuueckasn CBoiicTBa KUCIIOT, OCHOBaHHUM, OKCHJIOB U coyield B | Yumems oOpamarscsi C¢ I1a0OpaTopHBIM 00OpYyIOBAHUEM

paboma 1. Pemienue
AKCIEPUMEHTATBHBIX

3agaq Io TEMC

CBCTC TCOPHHU SJIGKTpOHHTI/I‘IeCKOﬁ Jucconnanmnmu
)51 Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OKHCIIUTCIBHO-

BOCCTAaHOBUTCIIbHBIX PCAKOUAX

H Harp€BaTCJIbHbIMH an6opaMH B COOTBCTCTBHUH
C MMpaBHUJIaMH TCXHUKHA 0€30I1aCHOCTH.

Habniooams cBOWCTBA AIEKTPOIUTOB.
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«INEKTPOTUTHYECKAS

JUCCOIIHaLIvsI

Habniooams W onuceléams  peakuud C  y4acTUEM
3JIEKTPOJIUTOB C TOMOINBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POITHOTO) SI3bIKA U SI3bIKA XMMHUHU.

Dopmynuposampb BBIBOJBI 10 PE3yJIbTaTaM MPOBEIEHHOIO

IKCIEPUMEHTA
16 O0600111eHre U cUCTeMAaTH3allks 3HAHUN 10 TeMe «XMMUYECKUE PEaKLIUU B pacTBOPax 3JIEKTPOJIUTOB»
17 Konmponvnas paboma 1 no teme «XUMHUYECKHE PEAKIMH B PACTBOPAX NIEKTPOIUTOB
HemeTanabl 1 X coeTuHeHus (25 1)
18 Oo6mas CrtpoeHne aTOMOB HEMETAJUIOB M UX MOJIOkKEeHHE B | OOvACHAMb, YTO TAKOE HEMETAJLIBL.
XapaKTepUCTHKA NEePUOANYECKOI cucTeMe. Psan | Xapakmepuzoeams Xummuueckue 371€MEHTbl — HEMETalIbl
HEMETaJJIOB JIEKTPOOTPHILIATEIBHOCTH. Kpucrannuueckue | u crpoeHue, Gpu3nyeckre 1 XMMUUYECKHE CBOMCTBA MPOCTHIX
pPEIETKH HEMETaNIOB — TPOCTBIX BEILECTB. | BEHIECTB — HEMETAJJIOB.
®dusnueckue  cpoiictBa  HemerawioB.  OOmwue | Obwacuame 3aBUCUMOCTh OKHUCIIUTEIbHO-
XUMUYECKHUE CBOMCTBA HEMETAJIOB: OKUCIIUTENIbHBIE | BOCCTAHOBUTENIBHBIX  CBOMCTB (WM npedckazvléams

U BOCCTaHOBHUTENLHEIE.
Jdemoncrpanuu. Kostekius HemeramwioB. Mojaenu
KPUCTAJUTMYECKHUX PEIIETOK HEMETAUIOB: aTOMHBIE U
MoJieKynsapHbie. O30HATOP U MPUHIUIIBI €r0 PaOOTHI.
l'opeHne mpocThIX BEHIECTB — HEMETAJIOB: CEpBHI,

tdocdopa, TpeBeCHOTO yriis

CBOﬁCTBa) 9JICMCHTOB-HEMCTAIJIOB OT HX IIOJIOKCHUSA B

nepnonnquKoﬁ CHUCTCMC XUMHNYCCKHX JJICMCHTOB

J. Y. Menaeneena.
Yemanaenueamp NpUUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
CTPOEHUEM XUMHUYECKON THUIIOM

aToMma, CBA3bIO,

KpHCTaHHquCKOﬁ peH_IéTKI/I HEMeTaJlJIa U €ro COSAMHECHUN 1
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(¢u3NYEeCKUMHU CBOICTBAaMM [JaHHOIO HEMEeTaljla MU €ro
COEIUHEHUI.

,ZZOKCZS’blGClI’I’lb OTHOCHTCIIPHOCTh TMOHSITHH «METall» U

«HEMETaI»

19 O6mas lanorensr, cTpoeHHe HUX aTOMOB W MOJIEKYJN. | Xapakmepuzoeams CTpoeHHE, (U3UYECKHE U XUMHUYECKHE
XapaKTEPUCTHKA dusznyeckue M XUMHUUYECKHE CBOWMCTBA TajOT€HOB. | CBOMCTBA, TMOJIYyUCHHE W TPUMEHEHHE TaJIOTEHOB B TUIAHE
anemMeHToB VIIA- 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB TaJIOTEHOB B | 0OIIEr0, 0COOCHHOTO W €TUHUYHOTO.

TPYNIBI — TAJIOTEHOB | 3aBUCUMOCTH OT WX TIOJIO)KCHHSI B TEPHOIUYECKOHN | Vemanasnueams TPUUWHHO-CICICTBEHHBIC CBS3H MEXKIY
cucteMe. Haxosx/ieHne rajJioreHOB B MPUPOJAE U WX | CTPOCHHEM  aToMa, XUMHYECKOW  CBS3bIO,  THIIOM
MOJIyYEHHeE. buonoruueckoe 3HaYCHHE U | KPUCTAJUIMUECKON PEHIETKH y TaJOT€HOB U (PU3UYECKUMU U
MIPUMEHEHHE TaJIOT€HOB. XUMHYECKUMHU CBOMCTBAMH 3THX BEILECTB
Jdemoncrpanuu. OOpasnpl rajJoreHoB — MPOCTHIX
BellecTB. B3anMoaelicTBre rajlorT€HOB ¢ METAJIIAMH.
BriTecHenue xiopoM OpoMa MM HOJia U3 PaCTBOPOB
UX COJIei

20 Coenunenus lamoreHoBoIOpoAbl M COOTBETCTBYIOLIME WM | Xapakmepu3oeams C UCIOIb30BAHHEM PYCCKOTO (POIHOIO)
raJIoreHOB KUCJIOTHI: IJIABUKOBAsI, COJIsIHAsA, OPOMOBOJAOPOIHAS, | A3bIKA U SI3bIKA XUMUU COCTaB, (PU3NUYECKHE U XUMHUYECKHE

nojoBofopoaHas. l'amorenuapl.  KadecTBeHHbIE
peakiuM  Ha  TrajJoreHuJ-uoHel.  IIpuMeHneHue
COCJIMHEHU I T'aJIOreHOB.

JdemoncTpauus. Kommexmus MIPUPOJHBIX

CBONMCTBa, TMOJY4YeHHE U TMPUMEHEHHE COEAMHEHUU
TaJIOT€HOB.
Hazvieams coeauHeHUs TaloreHoB 1o dopmyie U

cocmaenams GOPMYIIbI 110 UX Ha3BAHHUIO.
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COEIMHEHUH XJIOpa.
JlaGopaTopHslii onbIT. 32. Pacnio3HaBanue

TaJorcHua-noHoB

Yemanasnueams TPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIY
XUMHYECKOH CBS3BI0 U TUTIOM KPUCTAUTHICCKON PEIICTKH B
COCIMHEHUSAX TAJIOTCHOB U (PU3UICCKIMHU U XUMHUYCCKUMU
CBOMCTBaMU dTHX BEIIECTB.

Ilposooums, mabaodams W onucvieams XUMUYECKUN
OKCIIEPUMEHT 110 PACIIO3HABAHHWIO TaJIOTEHUI-HOHOB C
COOJTIOICHUEM TIPABUIJT TEXHUKHA 0€30MTaCHOCTH.

Buinoanams

pacu€Tel MO XUMHYECKUM ¢dopMylaM U

YpPaBHEHUSIM  pPEAKIUM, MPOTEKAIIMX C  Y4aCTUEM

COEQUHEHNN TaJIOr€HOB

21

Ilpakxmuueckasn
paboma 2. VIzyuenune
CBOMCTB COJISTHOM

KHCJIOTBI

ConsiHast KUCJIOTa KakK CHJIbHBIA  DJIEKTPOJIUT.

TunuunHele peakuy KHCIOT, XapaKTepHbIE s
COJIIHOM KHCJOTHI: B3aMMOJCHCTBHE C MeTallJlaMH,
OCHOBHBIMH u amboTepHBIMU OKCUJAMH,
OCHOBAaHUSMU U aM(pOTEPHBIMU TUIAPOKCHUIAMH,

coiramu. KagectBeHHas peaKnuus Ha XJIOPHUA-UOH

Ymemwv oOpamartbest ¢ J1abopaTopHBIM 00OpPYIOBAaHHEM U

HarpeBaTeIbHBIMH  NMPUOOpaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH O€301TaCHOCTH.

Habnrwoams cBOWCTBa 3JEKTPOJIMTOB M MPOUCXOAIINX C
HUMH SIBJICHUH.
Habnwoams wu  onucvleams peaknum ¢ y4acTHEM
ANIEKTPOJIUTOB C TMOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U
SI3bIKA XUMHUU.

@opmynuposamb BBIBOJBI MO pPE3ylbTaTaM MPOBEAEHHOTO

SKCIICpUMCHTA
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Oo61mas
XapaKTEPUCTHKA
351eMeHTOB VIA-

IpyHIbl —

xanbkoreHoB. Cepa

OOmiass xapakrepucTuka 31€MEeHTOB VIA-Tpymmsl.
Cepa B mpupoje u €€ mNoiaydeHue. AJIOTPOIHbIE
MoIuGUKAIIMA Cephl U MX CBOHCTBA. XHWMHUYECKUE
CBOMCTBA CEphI U €€ IPUMEHEHHUE.

JdemoHcTpanuu. BzanmoneincTeue cepsl ¢

MeTaiaMu. ['opeHue cepbl B KHCIOPOIe

Jlasamy  0OIIYI0 XapakTEPUCTHKY aToMaM, IPOCTHIM
BEILIECTBAM M COCIMHEHUSIM XaJIbKOTE€HOB B 3aBUCUMOCTH OT
WX TOJIOKEHHS B TIEPHOINYECKON CUCTEME.
Xapakmepuzosams CTPOCHUE, AJUIOTPONHIO, (pU3NUECKHE U
XUMUYECKHE CBOMCTBA, MOJyYEeHUE U IPUMEHEHHUE CEPBHI.
Yemanasenueams npUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM  aToMa, XHUMHYECKOW  CBS3bIO,  THIIOM
KPUCTAJUTMYECKON pPEmETKU cepbl U €€ (U3NYECKUMHU U
XUMUYECKUMH CBOMCTBAMH.

Buvinonnams  pacu€Tel MO  XUMHUYECKUM (dopMylaM U
YPaBHEHUSIM PEAKIIMi, IPOTEKAIOIINX C YJACTUEM CEPBI.
Ilposooums, mnabrodams W onucvleams XUMUYCCKUN
3KCIIEPUMEHT IO TOPEHUIO CEPbI Ha BO3JLyXE U B KUCIOPOJE

C CO6J'IIOI[€HI/IGM IMpaBUJI TCXHUKHA 0e30macHOCTH

23

CepoBoopoa u

cyabhuIpI

CepoBOJOpOA: CTPOCHHUE MOJICKYJIbI, (pU3UYECKUE U
XUMHUYECKHE CBOWCTBA, IIOJYyYEeHHUE U 3HAUYCHUE.
CepoBomoponnas kuciora. Cyabhuasl u  uUX
3HaveHHE. JIFOMUHO(OPHI.

Jdemoncrpanun. Komnekuus cynbpuaHsix pya.

KauecrBennas peaKkiusd Ha Cy.TIB(l)I/IZ['I/IOH

Xapaxmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKa U SI3bIKAa XUMUU COCTaB, (PU3NYECKUE U XUMUYECKHE
CBOIMCTBa, MOJIyueHUE M MPUMEHEHHE COCIWHEHUN cephl B
CTETICHH OKUCTICHUS —2.

Ha3zvieams coequHeHus cepbl B CTEIEHH OKUCICHUS —2 TI0
bopmyine u cocmasnsims GOpMyIIBI IO UX HA3BAHUIO.
Cocmaenams ~ MOJEKYISIpHbIE U

HOHHBIC  YpPAaBHCHHA
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peaKkuuii, XapakTepU3YIOLIUE XUMHUYECKHE  CBOMCTBA
COCMHEHUM CEpPhl B CTEIIEHU OKUCTICHUS —2.

Onucvieams IIPOLIECCHI OKHCJIEHUSA-BOCCTAaHOBJICHUSI,
onpeodeisimb OKUCIUTEIh U BOCCTAHOBUTEIb U COCIMABAMDb
AJIEKTPOHHBIA OajaHC B peakiusaX C y4acTHEM CEphl B
CTETNEHU OKUCIICHUS —2.

Yemanasenueams NpUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
XUMHYECKOW CBA3BIO U TUIIOM KPUCTALTAYECKON PEIIETKH B
COCAMHEHUAX Cephl W (U3UYECKUMU U XUMHUYCCKUMH

CBOMCTBAMHU DTHUX COEIUHEHUI

24

Kucnoponusie

COCAMHCHUA CCPBI

Oxkcun cepoi(IV), cepHucras Kuciaota, Cyiab(UTHI.
KadecTBenHast peaknus Ha CyJIb()UT-HOH.

Oxkcun  cepwi(VI), cepHas Kuciora, Ccyiab(harsl.
Kpucrammoruaparel. KavecTBeHHass peakius Ha
cynbdaT-uoH.

Jdemoncrpamuu. OOeclBeYMBAaHHE OKPAIICHHBIX
TKaHEH U [IBETOB CEPHUCTHIM T'a30M.
KOHIICHTPUPOBAaHHOM

B3aumonencTBue cepHOM

KUCIOTHI ¢ Meapto. OOyriMBaHHE OPraHUYECKUX
BEILIECTB KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTOM.

JlaGopaTopHblii onbIT. 34. KauecTBeHHBIE PeaKIIUN

3anucviéamv  GOPMYIIBI OKCHIOB CEpBI, HA3bI6AMb WX,
onucvléams CBOICTBa HAa OCHOBE 3HAHWMH O KHCIOTHBIX
OKCHJIAX.

Xapaxmepuzosams ¢ UCTOIB30BaHUEM PYCCKOTO (POIHOTO)
SI3bIKa U S3bIKa XUMHUH COCTaB, (PU3MUECKHE U XMMHUYECKUE
CBOWCTBA CEPHOI KHCIIOTHI KaK AJICKTPOJIUTA.

Cocmaenams ~ MOJEKYJISIPHbIE W WOHHbIE ypaBHEHUS
pEaKIii, XapaKTepU3yIOUINX XMMUYECKUE CBOMCTBA CEPHOU
KHUCIIOTHL.

Pacnosznasams cynbpaT-nuoHsl.

Xapaxmepuzoeams ¢ UCTIOIB30BAaHUEM PYCCKOTO (POJIHOTO)
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Ha Cynb(haT-nOHBI

A3blKa W s3bIKa XMMHMM CBOMCTBA KOHLEHTPHUPOBAHHOUN
CEpHOM KUCIIOTHI KAK OKHCIUTEIIS.

Cocmasnsamo yYpaBHEHUs OKHUCIIUTEIbHO-
BOCCTAHOBUTEJIBbHBIX PEAKLIUA METOJAOM 3JIEKTPOHHOIO
OanaHca.
Buinonname  pacu€Tel MO0  XUMHUYECKUM (dopMylaM U
YpaBHEHHUSAM peakUuid, TPOTEKAIOUIUX C Y4aCTHEM CEpHOMI
KHCJIOTBI.

Habnooamo 1 onuceiéams XUMAYECKUNA SIKCTIEPUMEHT

25 Ilpakmuuecxas CepHass KHMCIIOTa KakK CHJIBHBIM  DJCKTPOJUT. | Ymems oOpamarbes ¢ Ja0OpaTOPHBIM 000PYTOBAaHUEM H
paboma 3. I3yyenne | TunuuHble peakuu KHUCIOT, XapakTepHble Ui | HarpeBaTelbHbBIMM  HpUOOpaMH B COOTBETCTBHUHM  C
CBOWCTB CEpHOM pa30aBIICHHONW CEPHOM KUCIOTHI: B3aUMOJICHCTBUE C | MPaBHJIAMH TEXHUKH 0€30MMacCHOCTH.

KHUCIIOTBI MeTaJlJlaMd,  OCHOBHBIMU W ampoTepHbiMU | Habniooams CBOUCTBA ANEKTPOJUTOB U MPOUCXOMAALIUX C
OKCUJAMH,  OCHOBAaHHUAMU U  aM(pOTEPHBIMU | HUMU SBICHUM.
ruapokcuaamu, coyusmu. KauectBennas peakuus Ha | Habnodams W onucvléams  peakud € ydacTHEM
cynbdaT-uoH JJIEKTPOJIUTOB C TOMOIIbIO €CTECTBEHHOIO (PYCCKOIO WM
POJIHOTO) SA3BIKA U SI3bIKA XUMHUH.
@opmynuposamb BBIBOJBI MO pPE3ylbTaTaM MPOBEAEHHOTO
JKCIIEPUMEHTA
26 Obmas OOmiasi xapakTepucTHKa JJeMEHTOB VA-Tpymmbl. | /lasamb 0OLIyI0 XapaKTepUCTHUKY aroMaM, MPOCTHIM
XapaKTepUCTHUKA A30T, CTpoeHHME aToMa W MOJIEKYJIbl a30Ta. | BEIIECTBAM U COEJWHEHHUSM DOJEMEHTOB VA-Tpynmel B
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XHUMHNYCCKUX
snemenToB VA-

rpynmnsl. A30T

duspyeckie W XUMHYECKHC CBOMCTBA H
npuMEHeHHe a3zora. A30T B TPUPOIAE H  €ro
OuroJIoruYecKas poJb.

demoncrpauun. [[uarpamma «CocTaB BO3ayXay.

BuneodparmenTs! u cnaiiasl «IItnupn 6a3apbn

3aBUCHMOCTH OT HX IIOJIO)KEHUS B IIEPUOINYECKON CUCTEME.
Xapaxmepuzoeams ¢ UCHOJIB30BAHUEM PYCCKOTO (POJIHOTO)
A3blKa M SI3bIKA XUMHUU CTpPOEHHE, (U3UYECKUEe U
XUMHUYECKHE CBOWMCTBA, MOJIYyYEHUE U IPUMEHEHHUE a30Ta.
Ha3zvieams coequHeHus a3oTa 0 GOpMyNe U cocmasisime
(dbopMyIIBI 110 UX Ha3BAHMUIO.

Yemanasenueams TPUYMHHO-CIENCTBEHHBIE CBSI3M MEXKIY
CTPOCHHEM aTOMa M MOJIEKYJIbl, BUJIOM XUMHUYECKOH CBS3H,
TANIOM  KPHUCTAJUIMYECKOM  pEIIETKM  a30oTa M €ro
(U3NYECKUMU ¥ XMMUYECKUMHU CBOWCTBAMH.

Buinonname  pacu€Tel MO  XUMHUYECKUM (dopMylaM U

YpaBHEHUSM peakiuii, MPOTEKAIOIINX C yYaCTUEM a30Ta

27

Ammunak. Conu

AMMOHUA

AMMHaAK, CTpOCHHUE MOJEKYJIbl U (HU3UIECKUE
CBOMCTBAa. AMMMayHas BOJia, HAIATBIPHBINA CHUPT,
ruapaT aMMHuaka. JIoOHOpHO-aKIENTOPHBIN MEXaHU3M
oOpazoBaHusi CBS3M B  KAaTHOHE  aMMOHHSI.
BoccranoBuTenbHbIE CBOMCTBA aMMHUAKA.

Conu ammoHus U ux npumeHeHnue. KadecTtBeHHas
peakiys Ha KAaTHOH aMMOHHS.

JdemMoncTpanuu.

[lonyyenne, coOupanue u

pacClio3HaBaHUC aMMHaKa. Pasnoxxenue AuXpomara

Xapaxmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKa W A3bIKA XMMHHU COCTaB, CTPOEHHUE MOJEKYJIbI,
busznueckue U XUMUYECKHE CBOWCTBA, IMOJy4YeHUE U
IIPUMEHEHHUE aMMHaKa.

Ha3zvieams conu amMoHMsI 10 GOpMyIaM U COCMABAAMb
(bopMyIBI 10 UX HA3BAHUSIM.

3anucvieamv ~ MOJIEKYJISIPHbIE W WOHHBIE  YpaBHEHHS
peakuuiu, CBOWCTBa

XapaKTCPpU3yroI1munux XUMHNYCCKHEC

aMMHaKa U COJIEH aMMOHHUS.
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aAMMOHUHI.
Jlaboparopublii onbIT. 36. KauecTBeHHast peakius

Ha KaTHOH aMMOHUA

Cocmasnamo ypaBHEHUS OKHUCJIUTEIIHHO-
BOCCTAHOBUTEIBHBIX pEAKIM C y4yacTHEM aMMHaka C
MOMOIIBIO METO/Ia 3JICKTPOHHOTO OanaHca.

Yemanasnueams TPUYMHHO-CIEICTBEHHBIE CBSI3M MEXY
BUJOM XUMHYECKOW CBSI3H, THUIIOM KpPUCTALINYECKOMN
pemETKU B aMMHUAKE U COJISIX aMMOHHUS M (PU3UYECKUMH U
XUMUYECKHUMU CBOMCTBAMU DTHX BEILECTB.

Ilposooums, mnabr00ams W onucvleams XUMUYECKUN
OKCIIEPUMEHT TI0 pPAaCMO3HABAaHWI0 HWOHOB aMMOHHUS C
COOJTIO/ICHNE TTPABHIT TEXHUKN O€3011aCHOCTH.

Buinoaname

pacu€Tel MO XUMHYECKUM ¢dopMylraM U

YpaBHEHUSM peakiuii, MPOTEKAIOIINX C yUaCTUEM aMMHUaKa

28

Ilpakxmuueckasn
paboma 4.
[Tonyuenue ammuaxa
U U3YyYEHHUE ero

CBOMCTB

HonyquI/Ie, CO6I/IpaHI/Ie " pacClio3HaBaHHUEC aMMHaKa.

I/I?;yLIGHI/Ie pacTBOPUMOCTH aMMHaKa B BOIAC H

XapaKTCPUCTHKA OCHOBHBIX CBOMCTB ryujpara
amMuaka. KadecTBeHHas pcaKuusg Ha KaTHOH
adMMOHUA

Ilonyuams,  cobupamv U  pacnosHaséamv  aMMHUAK.

Obpawamovcss ¢ J1a0OpaTOpHBIM  O0OpYyJAOBaHUEM U

HarpeBaTeJIbHBIMH  NPUOOpPaMU B COOTBETCTBUH  C
NpaBUJIAMH TEXHUKH 0€30TTaCHOCTH.

Habniwooams w onucvisams XAMHYECKHH SKCIIEPUMEHT C
MIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XHMUHU.
Dopmynuposams BBHIBOJBI TI0 PE3yJIbTaTaM IPOBEIEHHOTO
HKCIIEPUMEHTA.

Compyonuyams B Tpoliecce Y4eOHOTO B3aUMOJICHCTBUS
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pu paboTe B rpymnmnax

29—30

Kucnoponusie

COCAMHECHUS a30Ta

Oxkcuibl a30Ta: HECOJIEOOPA3YIOIINE U KUCTIOTHBIE.
AzoTHcTas KUCIOTa U HUTPUTHI. A3zoTHas KHCJIOTa,
e€ noyrydeHue u cBoiictBa. Hutpartsl.
JdemoHcTpanmnm. BzaumoneiictBue
KOHIEHTPUPOBAHHOM a30THOW KHCJIOTBI C MEIBIO.
l'openue uyépHoro mnopoxa. PasmokeHue HHUTpara
KaJiusl ¥ TOPEHUE APEBECHOTO YroJIbKa B HEM.
JlaGopaTopHblii onbIT. 37. XUMUYECKHE CBOMCTBA

a30THOM KHCJIOTHI KaK QJICKTPOJIUTA

Xapaxmepuzoeams ¢ UCTIOIB30BAaHUEM PYCCKOTO (POJIHOTO)
SA3bIKa U A3bIKa XMMHUHU COCTAaB, (1)H3qucm/1e U XUMHWYECKUEC
CBOMCTBA, MOJTYYCHHUE ¥ TIPUMEHEHNE OKCHUIOB a30Ta.
Cocmasnsams ~ MOJEKYJISpHbIE M  HMOHHBIE ypaBHEHUS
peaKkui, XapaKTEepU3YIOIINX  XUMHUYECKHE  CBOMCTBA
OKCHUJIOB a30Ta.

Yemanasnueames TpUUMHHO-CIIEACTBEHHBIE CBSI3HM MEXIY
BUJIOM XHMHUYECKOM CBSI3U, THUIIOM KpPUCTALUTMYECKOU
peméTku B OKCHZAaX a30Ta U HUX (U3UYECKUMU U
XUMHYECKUMU CBOHCTBAMHU.

Xapaxmepuzoeams ¢ UCTOJIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKa U SI3bIKA XMMUU COCTaB, PU3NYECKUE U XUMUYECKHE
CBOMCTBAa a30THOW KHUCIIOTBI KakK »JJEKTpoiurta u e€
MIPUMEHEHHUE.

3anucviamy ~ MONEKYJISpHbIE W  HOHHBIE YpaBHEHUS
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peaKkuuii, XapakTepU3YIOIIUE XUMHUYECKHME  CBOMCTBA
A30THOM KHCJIOTHI KaK AJIEKTPOJIUTA.

Ilposooums, mnabmooams W  onucvleams XUMUYECKUN
AKCHEPUMEHT, XAPAKTEPU3YIOUIMKA  CBOWCTBA  a30THOM
KHCIIOTHl KaK »JJICKTPOJIUTA, C COOJIOJIEHUEM TIPaBUI
TEXHUKH 0€30M1aCHOCTH.

Xapaxmepuzoeams a30THYIO KUCJIOTY KaK OKHUCIIMTEIb.
Cocmaename

YpaBHEHUS OKHCIIUTEIBHO-

BOCCTaHOBUTEIHHBIX peaxIui, XapaKTePHU3YIOMNX
XMUMHYECKHUE CBOMCTBA a30THOM KHUCIOTHI KaK OKUCIHUTES, C
MOMOUIBIO0 METO/Ia 3JIEKTPOHHOTO OanaHca.

Ilposooums, mnabrodams W onucvleams XUMUYCCKUN
SKCIEPUMEHT, XapaKTEPU3YIOUIMM  CBOMCTBA  a30THOM
KUCJIOTHl KaK OKHUCIHUTENs, C COONIOIGHHEM IpaBuil

TEXHUKH 0€30I1aCHOCTH

30-31

docdop u ero

COCIUHCHUA

docdop, crpoenue aroma u autoTporust. Dochusl.
®ochun. Oxcun dochopa(V) u  dochopnas
kuciota. docdarsl.

Jdemoncrpamuu. OOpa3ibl IPUPOIHBIX COCTUHCHUI
¢docdopa. T'openue ¢dochopa Ha BO3AyXe U B

kuciopone. Ilomydenue Gemoro

dochopa wu

Xapaxmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKA U sI3bIKa XUMUU CTPOCHHE, aJNIOTPONHIO, (PU3HUecKue

n XHMMHYCCKHC CBOﬁCTBa, MOJIy4YCHUEC U TIPUMCHCHUC

docdopa.
CaMocTOATEIHHO onucvl8ams CBOIICTBa OoKCHIA
dochopa(V) Kak KHUCIOTHOTO OKCHAA U CBOMCTBa
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VCIIBITAHUE €r0 CBOMCTB.
Jlaboparopublii onbIT. 38. KauecTBeHHast peakius

Ha Pocdar-noH

dbochopHON KUCITOTHI.

dochopa(V) wu

¢dochopHON KHUCIOTHI YpPaBHEHUSIMH COOTBETCTBYIOIINX

Hnnrocmpupoeams ~ CBOMCTBA  OKCHJA

peaKuuid.
Ilposooums, mabaodams W onucvieams XUMUYECKUN
OKCTIIEPUMEHT  C  COOJIOACHWEM  TPaBWJI  TEXHUKH
0€30MacHOCTH.
Pacnosnasams dpochar-nonsl
32 Obmas OO6mas xapakrepuctuka 3meMeHToB [VA-rpynnsl: | [Jasams 001Iyl0 XapaKTEpUCTHKY aroMaM, IPOCThIM
XapaKTepUCTUKA O0COOEHHOCTH CTPOEHHsI aTOMOB, NPOCTHIX BEIIECTB | BEIIECTBAM U COEAMHEHHSIM »jeMeHTOB I[VA-rpynmsl B

351eMeHTOB [VA-

TpyIIbl. YTaeposa

M COCIUHEHUH B 3aBUCHMOCTH OT IIOJIO)KEHHUS
3JIEMEHTOB B IEPUOJUYECKON cUCTEME. YTIIEpO.
KpyroopoT yriepoma B mpupoje. AJUIOTPOITHBIC
rpadut.  AmopdHbIi

yraepoA: caxka, APEBECHBbIM Yroiab. AncopOuus.

MOIU(UKAIIMK:  aiMas,

XUMHAYECKHE CBOMCTBA

yriepoja.
Kokcoxumuueckoe mpou3BOJCTBO M €ro MPOIYKIIHSL.
KapOupr.

JdemoncTpanmnu. Konnexuus «O0pasibl
NPUPOJHBIX coeaquHeHui yriepoaa». [loptper H. 1.

3enuHckoro. Ilornonienre akTUBUPOBAHHBIM YIIIEM

3aBHCHMOCTH OT MX TIOJIOKEHUS B TICPHUOMYECKOM CHCTEME.
Xapaxmepuzoeams ¢ UCTOJIB30BAHUEM PYCCKOTO (POJIHOTO)
SI3bIKA W SI3bIKA XUMUHU CTPOCHHE, AJNIOTPOIIHIO, (PH3HUeCKHe
U XHMHYECKHE CBOWCTBA, IOJYYCHHEC W IPUMCHCHHE
amopdHoOro yriepoa.

CpasHusamsb CTpOCHHE U CBOWCTBA aJiMasa  rpadura.
Onucvieams OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOICTBA
yriepo/a.

HabMOOams W ONnuCLIBAMb XAMHUYECKHI

Ilposooumpy,

SKCIICPUMCHT C CO6J'IIO,Z[CHI/IGM IpaBUJI TCXHHUKU

0€30I1aCHOCTH

79




pacTBOPEHHBIX BEUIECTB WM Ta30B. YCTPOWCTBO

IPOTUBOra3a

33

Kucnoponusie

COEJIMHEHUS yriiepoja

Okcun  yrmepoma(ll):  crpoeHme  MOJEKYIIHI,

noiaydyeHue u coiictBa. Oxcupa yraepoma(lV):

CTPOCHHUE MOJICKYJIBI, TIIOJY4YCHHUE U CBOMCTBA.

VYronpHas kucnora. CoiaM  yrojJbHOM KHCJIOTHI:
KapOOHaTel W ruapokapOoHaThl. TexHuyeckas H
NuuieBas coja.

Jlaboparopuplii onbIT. 39. [lonydenue u cBoiicTBa

YTOJIBHOM KHUCIIOTHI

Xapakmepuzo6ams ¢ UCNOJIb30BAHUEM PYCCKOTO (POJAHOTO)
SI3BIKA W SI3bIKA XUMHUU COCTaB, PU3UUCCKHEC W XMMHUYCCKHEC
CBOWCTBA, MOJTYYCHHE U IPUMEHEHUE OKCUIOB YTIIepoa.
Yemanasnueams TPUYMHHO-CIEICTBEHHBIE CBSI3M MEXY
BUJOM XHUMHYECKOW CBSI3M W THUIIOM KPUCTALINYECKOM
peIIETKH B OKCHAAX yIrjiepoja W WX (OU3HUYESCKHMH |
XUMHYECKHUMH CBOHCTBAMHU, a TAK)KE IIPUMEHECHHUEM.
Cobntodams  TpaBWIIa TEXHUKH  O€30MACHOCTH TP
MCII0JIb30BAHUU TIEUHOTO OTOTICHUSI.

Oxa3viéams TEPBYI0 NOMOIIb MPU OTPABJICHUU YrapHBIM
ra3om.

Xapaxmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKa U SI3bIKA XUMUHU COCTaB, PU3NUYECKUE U XUMUYECKHE
CBOICTBA, MOJIyY€HUE U MPUMEHEHHE YTOJbHOU KUCIOTHI U
e€ couteii (kapOOHATOB M TUAPOKAPOOHATOB).
Hnnrocmpuposams 3aBUCUMOCTb CBOICTB COJIEH yroJIbHOM
KHUCJIOTHI OT UX COCTaBa.
Haobaoamo XUMUYECKUH

IIposooumey, U ONUCbIBAMb

SKCIICPUMCHT C CO6J'IIO,Z[CHI/ICM IpaBUJI TCXHHUKU
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0€30I1aCHOCTH.
Pacnosnasamn xapOoHAT-HOH.

Buvinonnams  pacy€rel MO0 XUMHUYECKUM (opmynam u

YpPaBHEHUSIM  pPEAKUUM, MPOTEKAIIMX C  Y4aCTUEM

COEIMHEHUH yriaepoaa

34 Ipaxmuueckas [lomyyenne,  cobupanme W  pacmnosHaBanue | [loayuams, cobupams M pacno3Hasams YrIEKUCHBIA ras3.
paboma 5. | yrmekucnoro rasza. M3ywenume pactBopumoctd | Obpawamecs ¢ Ta0OpaTOpHBIM  OOOpYIOBaHWEM U
[Momy4yenune YIJIGKUCIIOTO Ta3a B BOJE M XapaKTEPHCTHUKA | HArPEBaTCNbHBIMH  TPHOOpaMH B COOTBETCTBHH  C
YTJICKUCIOro Trasa W | KMCIIOTHBIX CBOMCTB erJ'IBHOfI KHCJIOTEI. | IIpaBUJIaMU TCXHUKHN 0€30I1aCHOCTH.
u3ydeHue ero cBoiictB | KauectBeHHass  peaknusi Ha  KapOoHar- W | Habrrooamvs W onucviéams XUMHUYECKUH DKCIIEPUMEHT C

TUAPOKApOOHAT-HOHBI MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUH.
Dopmynuposams BBIBOJBI TI0 PE3yJIbTaTaM IPOBEIEHHOTO
IKCTIIEPUMEHTA.
Compyonuyams B Tpolecce y4eOHOTO B3aWMOJCHCTBUS
npu paboTe B rpymimax

35-36 | YrieBomopoabl Opranudeckas XuMus. YTJI€BOJOPOIbl. MeTaH, 3Tan | Xapakmepuzosams OCOOCHHOCTH COCTaBa M CBOICTB

U TpomaH Kak [pelenbHble  (HACHIIICHHBIC)

YrieBO4OPOJbI. OTHIIeH u AllICTUJICH Kak

HenpeenbHble (HEHACHIIICHHBIE) YIJIEBOJOPOIBI.

CrpykTypHble (OpPMYNBI OPraHUYECKUX BELIECTB.

OpraHMYEeCKUX COCANHEHUH.
Paznuuams nipenenbHbIe U HENPEICIbHBIC YTIIEBOIOPO/IBI.
Haszvieamv ¥ 3anucvieamv GopMyasl (MOJEKYISpHbIE U

Ba)KHENIIINX MpECTaBUTENEN

CTPYKTYpHBIE)
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lNopenune yrneBomopoaos. Peakiiuu neruapupoBaHust
MpPEAETbHBIX YTJIEBOIOPOIOB.

JdemoncTpauuu. Mojenu MoJieKyll MeTaHa, 3TaHa,
STUJIEHA W areTwiieHa. B3amMoencTBre 3THIEHA C

OpOMHOI BOJOM M pacTBOPOM I€pMaHraHaTa Kajus

YIJIEBOJIOPOIOB.

Habniooams 3a  XOOOM XHMHYECKOTO SKCIEPUMEHTA,
OTIMCBIBATH €T0 U JeJaTh BBIBOABI HA OCHOBE HAOIIOACHUI.
Quxcuposams PE3yNbTaThl JKCIIEPUMEHTa C MOMOIIBIO
pycckoro (pomHOTO) — s3bIKa,

a TakKXkE€ C IIOMOUIBIO

XUMHUYECKUX GOPMYI U ypaBHEHUI

37-38 Kucnoponconepxa- CoupTtel. OTWIOBBIM CHUPT, €ro TMoJy4YeHue, | Xapakmepuszoeams CHAPTHI KaK KHUCIOPOICOACPIKAIINE
[Me OpraHuIeCKue NMpUMEHEHHEe W  (U3UOJIOTHYECKOE  JCHCTBHE. | OPraHMYECKHE COCTMHCHUS.
COCIUHEHMUS TpéXaTOMHBII CHOUPT TIJIMIEPHUH. VYkeycnas | Knaccugpuyupoeames COUpThl MO YHCITY THAPOKCUIBHBIX
KHCIIOTa KaK MPeJCTaBUTENb KapOOHOBBIX KHCIIOT. TPYII B KX MOJIEKYJIaX.
JdemoncTpanuu. OOmme XUMHYECKHE CBOWCTBA | Haszwieams mpencTaBUTENed OOHO- H  TPEXATOMHBIX
KHCIIOT Ha  TOpUMepe  YKCYCHOM  KHCIOTHI. | CIIMPTOB M 3alMCHIBATh UX (DOPMYIIBL.
KauecTBeHHas peakiivs Ha MHOTOATOMHBIE CIIUPTHL | Xapakmepuzosambw KapOOHOBBIE KUCJIOTBI KaK
KHUCJIOPOJICOAEPKAIIME OPTaHUYECKUE COCTMHEHHS.
39 Kpewmuuii u ero Kpemuuii, ctpoeHue ero aroma U HaxoxkJAeHUE B | Xapakmepuzosams C UCIOIb30BAaHHUEM PYCCKOTO (POIHOIO)

COCIUHCHUA

npuponae. CpoiictBa kpeMHuUss. CHIUIUIBI M CHUJIAH.

Oxcupn xpemuusa(I1V). KpemnueBas kucinora u eé

COJIN.
JdemoncTpanuu. Konnexuus «O0pasibl
NPUPOJHBIX COEIMHEHUU KpeMHus». Komnmekuus

CTCKJIa, KCPAMHKH, HCMCHTA U U3ICIUN U3 HUX.

sA3blKa M A3blKa XHMMHH CTPOCHHUC aTOMOB MU KpHUCTAJJIOB,
(bHSquCKI/Ie H XUMHYCCKHUC CBOﬁCTBa, MOJIy4YCHHE U
MMPUMCHCHHUEC KPCMHHU.

Yemanasnusamo MNPUINHHO-CIICACTBCHHBIC CBA3U MCKAY
BUJIOM XMMHYECKOM CBA3H,

CTPOCHHUEM aTOMa, THUIIOM

KPUCTANTNYECKOH peIIéTKU KPEMHHUS U ero (PU3NUYECKUMH U
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Jlabopatopusie onbiThl. 40. Ilpomyckanue

YIJIEKUCIIOTO Ta3a Yepe3 pacTBOpP CHIIMKATa HATPHsI

XUMHAYECKHUMHU CBOHCTBaMH.

Buinoanams  pacd€Tel MO0  XUMHYECKUM (dopMyliaM |
YpaBHEHUSIM pPEaKLUid, MPOTEKAIOUIUX C y4aCTUEM KPEMHHUS
U €T0 COETUHEHUH.

Xapakmepuzoeams ¢ UCNOJIL30BAaHUEM PYCCKOTO (POJHOTO)
SI3bIKA W S3bIKA XUMHUU COCTaB, (PU3MYECKHE U XUMUUYECKUE
CBOWCTBa, TIOJlydeHWEC W TNPUMEHEHHE COCIUHCHUU
KPEMHUSI.

Cpasnusamv TUOKCH]IBI yIIIepoa U KPEMHUSI.

Onucvieams BaXHEUIIME TUIMBI MPUPOJTHBIX COCIMHEHU

KPEMHUS KaK OCHOBHOT'O AJIEMEHTA JIMTOC(EPHI.

40 CunukaTtHas [IpousBoncTBo crexkia u uemeHta. llpoayknus | Xapakmepuzoseames CUIUKATHYIO TPOMBIIIJIEHHOCTh M €€
MIPOMBIIIIICHHOCTh CHJIMKaTHOM MIPOMBIIIICHHOCTH ONTHYECKOE | OCHOBHYIO MPOIYKIIHIO.
BOJIOKHO, Kepamuka, ¢apdop, dasHc. Ontudyeckoe | Yemanasnueams aHAIOTUN MEXKIY Pa3TUIHBIMHU OTPACIISIMH
BOJIOKHO. CHUJIMKATHOM TTPOMBIIIUICHHOCTH
JdemoHcTpanmnm. Komnexus MPOIYKITUHA
CUJIMKATHON TPOMBIIIICHHOCTH. BuaeodparMeHTh
u cnaiiapl «IIporu3BOICTBO CTEKIIA U IEMEHTa»
41 [Tonyuenue Hemeramner B mpupone. ®@pakuuonHas neperoHka | Onucviéams HaX0XKJICHHE HEMETAIIJIOB B TIPUPOJIC.
HEMETAJJIOB KUAKOTO  BO3AyXa Kak cmocod  monydeHwus | Xapakmepuzosams (bpaKIMOHHYIO TEPETOHKY >KHJIKOTO

Kuciopoja, azora U aprosa. [lomyyenue docdopa,

BO31yXa KaK COBOKYITHOCTb (bI/I3I/I‘-IeCKI/IX mponecCoB.
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KPEMHHUS, XJI0pa, H0/1a. DJIEKTPOJIU3 pacCTBOPOB.

JdeMoHcTpanuu. Konnexuus «IIpuponusie
COEIMHEHUs HeMeTalioBy». BuneopparmMeHTsl Hu
crnaiinpl  «@paknuoOHHAs ~ IEPEroHKa  KUAKOro
BO3ayxa». Buneodparments! u cnaiiasl «I[lomydenue
BOJIOpOJA, KHCIIOpOo/ia u raJlor€HOB

OJICKTPOJIUTUYCCKUM CITIOCO oom»

Apeymenmupoeams  OTHECEHHE IPOLIECCOB  IOJYYEHUS
AKTUBHBIX HEMETaJUIOB K OKHUCIIUTEIbHO-

BOCCTAaHOBUTCJIbHBIM IIpOLE€CCaM

42 [Tomyuenne [Tosmydenne cepHOM KHUCIOTHI: CbIpbE, XHUMU3M, | Xapakmepuzoseamb XUMU3M, ChIPbE, aniapaTypy U Hay4dHbIE
BaXXHEHUTITIX TEXHOJIOTHYECKass CXeMa, METOJl KHIISIIEro CJIOs, | MPUHIUIIBI TPOU3BOJICTBA CEPHOM KUCIIOTHI.
XUMHYECKUX TIPUHITUTIBI TEIJI000MEHa, MPOTUBOTOKA u | CpasHueams  TPOU3BOJACTBO  CEPHOM  KHUCIOTBI U
COCIUHCHHI uupkyauu. Oneym. MPOU3BOACTBO aMMHaKa
HEMETAaJJIOB [IpousBoacTBO aMMHaKa: CBIPBE, XHMH3M,
TEXHOJIOTHYESCKAs CXeMa.
JdemoHcTpanmnm. Monenu armnaparoB TUTS
MPOU3BOJACTBA CEPHOM KUCIOTHL. MOJENb KUMSIIErO
cios. Mogenb  KOJIOHHBI CHHTE3a  aMMHaka.
Buneodpparmentet u  cnadigel  «IIponsBoacTBO
CEPHOM KHCIOTBI». BuaeopparMeHTBl W ClIalbI
«IIpousBoactBo ammuaka». Komiekuus «Coeipb€ st
IIOJIyYEHHUS] CEPHOM KUCIOTBDY
43 O6o06mieHue o TeMe | YpOoK-yInpaKHEHUE c UCIOJIb30BaHUuEeM | [Ipo6ooums OLIEHKY COOCTBEHHBIX JOCTH)KEHHUN B YCBOCHUU
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«HemeTamisl 1 ux

COCAUHECHUA»

CaMOCTOSITCJIBHOM ~ pabOTBI  TIO  BBIMOJHEHUIO

IIPOBEPOYHBIX TECTOB, 3aJJaHUM U YIIPAKHEHUN

TCMBHI.

Koppexmuposamb cBOM 3HaHUA B COOTBETCTBUU C
TUTAHUPYEMBIM PE3YIbTaTOM.

Ilonyuams XUMUYECKYI0 HMHQPOpMalMU W3 Pa3IUYHBIX
HUCTOYHUKOB.

Ilpeocmasname unpopmanuio mo teme «Hemeramisr» B
BUJIE TaOIMIl, CXE€M, ONOPHOTO KOHCIIEKTa, B TOM YHCIIE C

npumenenneMm cpeacts KT

44 Konmponvnas paboma 2 no teme «HemeTamibl ¥ UX COCTUHEHUS
MeTtajiibl M X coeanHeHust (16 1)
45 Oo61mas [TonoxxeHne MeTaIOB B TEPHOIUYECKON cucteme | OObsacHAmMb, 9TO TAKOE METAJLIBI.
XapaKTepPUCTHKA xuMmuueckux anementoB  JI. WM. MennaeneeBa, | Xapakmepuzoeams XAMUYECKUE dJIEMEHTBI-METAIUIBI 110 MX
METAJJIOB CTPOCHHUE MX aTOMOB M KPUCTAIUIOB. MeTallIndeckas | IMOJIOXKCHHIO B Iiepuoanyeckoit cucteme J[. Y. Menaeneera.
CBsI3b M METAJUTMYECKash KpUCTAUINYeCcKas pemérka. | [lpoeno3uposams CBOWCTBA HE3HAKOMBIX METALIOB 10
®dusnyeckue CBOWCTBA METAIOB: JJIGKTPO- | | MOJOXKCHHIO B IEPHOJUYECKOH CHCTEME XHMHYCCKUX
TEIUIONPOBOAHOCTh, OTpPaXKaroIias CIOCOOHOCTh, | 3aemeHToB [I. M. Menneneena.
IUIACTUYHOCTh. UEpHBIC U IIBETHBIC METAJLIBI Ycemanaenueams TPUYMHHO-CIICICTBEHHBIC CBSI3U MEXIY
CTPOCHHEM aTOMa, BHUJOM XHUMHYECKOW CBS3M U THIIOM
KPUCTAUTUYECKON PEmETKH y METalIoB — TPOCTHIX
BEIIECTB U MX COCTUHCHUI
46 XuMUUecKue Meraiasl Kak BOCCTAaHOBUTENH. | OOBsCHAMb, YTO TAKOE PSiJI AKTUBHOCTH METAILIOB.
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CBOMCTBa METAJJIOB

DNEKTPOXUMHUYECKUI pan HaIpsDKCHUM.

BzamMmopeiicTBue  MeETalLIOB C  HEMETalIaMH,
OKCHJIAMU, KUCIIOTaMH, COJISIMUA. AJTFOMUHOTEPMHUSL.

JdemoncTpauuu. B3aumoaeiictBue HaTpus, JIUTHS U
KaIplMs ¢ BOJOM. [opeHme HaTpus, Marus u
Kere3a B Kuciopoje. Bemblimka TepMUTHON CMeCH.
B3anmopeiicTBre cMecu MOPOILIKOB CEphI U kKele3a,
IMHKAa W cepbl. B3auMmonencTBHE aliOMUHHS C
KHCJIOTaMH, IIenoYaMu U BoAoi. BzammopeicTBue
JKele3a U Melu ¢ xJiopoM. B3aumoneiictBue meau ¢
KOHIEHTPUPOBAHHOM CEPHOW KHUCIOTOM W a30THOM
KHUCJIOTOH (pa30aBIICHHON W KOHIIEHTPUPOBAHHOM).

BsaumoneiictBue

JlaGopaTtopublii  onbIT. 41.

’kKenesa ¢ pactBopoM cyibhara meau(ll)

Ipumensamob €ro Ajis XapaKTEPUCTUKH XUMUICCKUX CBOKCTB
MPOCTHIX BEIIECTB-METAIIOB.

0b606wams CUCTEMY XUMHUYECKUX CBOMCTB METAJUIOB Kak
«BOCCTAHOBUTEJIbHBIE CBOWCTBAY.

Cocmasnsime ~ MOJIGKYJISIDHBIC ~ YPAaBHCHHSI  PEaKIIH,
XapaKTePU3YIONINX XHUMHYECKHE CBOWCTBA METAUIOB B
cBeTe

YUCHUA 00 OKHCIMTEIBHO-BOCCTAaHOBUTEIBHBIX

mporieccaXx, a peakmud C YJ9acTHEeM DIIEKTPOJIUTOB,
MNpEACTABJIATh TAKXKE U B MOHHOM BUC.

Habnrwoams u onucvléams peakuu MEXIY BEIIECTBAMH C
MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA M sI3bIKA XUMUMU.
CaMOCTOSITETHHO 1p080O0UMb OTBITHI, TIOATBEPIKAAIONINE
XHUMHYECKHE CBOWCTBA METAJUIOB, C COOJIOJICHUEM MPaBUII

TEXHUKH 0€30I1aCHOCTH

47—A48

Oo61mas
XapaKTepPUCTHKA

3JIEMEHTOB [A-

IpYIIIBI

CTpOGHI/Ie aTOMOB u IMPOCTBIX BCIIIECTB.
3aBHCUMOCTh (bI/ISI/I‘IeCKI/IX A XAMHYECKHX CBOMCTB
IICJIIOYHBIX MCTAJIJIOB OT 3apsAA0B AACP UX aTOMOB.
OKCI/I,Z[LI U THAPOKCHUBI IICIOYHBIX MCTAJJIOB, HUX
IMOJIY4YCHHUC, CBOMCTBA U IMPUMCHCHHUC. Baxkueiimme
COJIM HICJIOYHBIX MCTAJUIOB, UX 3HAYCHHUEC B IIPUPOAC

M )KU3HHU YCJIIOBCKA.

ObvscHamb STUMOJIOTUIO Ha3BaHUS TPYIIIBI  «IIEJIOYHbIE
METaJUIBD».

Jasamwb 001yI0 XapaKTEPUCTUKY LIEIOYHBIM METAJUIaM 10
UX TMOJIOKEHHUIO B TMEPUOJIUYECKON CHCTEME XMMHUYECKHX
snemenToB [l. 1. Menaeneena.

Xapaxmepuzoeams cTpoeHue, (GU3NUECKHEe U XUMHUYECKHE
CBOICTBA  IEIOYHBIX oo6ero,

MCTAJlJIOB B CBCTC
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Hemoncrpamusi. Okpacka MIaMEHU COCIUHCHUSMH

IICJI0OYHBIX METAJLJIOB

0COOEHHOI'0 U €AMHUYHOTO.

Ilpeockazvieames (Pu3nyueckue W XMMHUYECKHE CBOMCTBA
OKCHJIOB U THJIPOKCHJIOB IICIIOYHBIX METAJJIOB Ha OCHOBE
WX COCTaBa W CTPOCHUS W TOJATBEPXKIATh IMPOTHO3BI

YpaBHCHHUAMU COOTBETCTBYIOIIUX peaKHHﬁ.

Ilpo6ooums pacu€Tbl TO XUMHYECKUM GopMyliaM U
YpaBHEHHSM  pEaKIMid, TMPOTEKAIOMHUX C  Y4acTHEM
MIETIOYHBIX METAJUIOB M X COCTMHEHUN

49—50 | O6mas CrpoeHue  aTOMOB M MpOCThIX  BewlecTB. | Ob6vsiacHAmMb TUMOJIOTHIO Ha3BaHUS IPYyIIIbI

xapakrepuctuka [1A-

TPYIIIIbI

3aBUCUMOCTh (PUBHYECKUX M XUMHUYECKHUX CBOWCTB
LIEJIOYHO3EMETIbHBIX METAJIOB OT 3apsAJ0B SAep UX
OKcHuIbI u

aTOMOB. TUAPOKCHIBI

IICJIOYHO3EMEIIBHBIX MECTAJUIOB, HX IIOJIYYCHHC,

CBOMCTBAa M NpuUMEHEHHE. Baxueiue coiu

IETOYHO3EMENTbHBIX METAJIOB, HX 3HA4YCHHE B

n JKU3HH YCJIOBCKAa. Kap6OHaTBI n

IPUPOIE
TUAPOKApOOHATHI KAJIBIIHS.

Jemoncrpaunu. Okpacka IJlaMeHU COCAMHEHUSIMU
IIEJIOYHO3EMENBHBIX MeTauloB. [ alieHue H3BECTH
BOJIOH.

ONbIT. 42.

JlaGopaTopHbIi [lony4yenue

«IIEIO0YHO3EMEIIbHbIE METaJIbD).
Jlasamv 0O0IIyI0 XapaKTepucTUKy Metamiam IIA-rpymib
(IemovYHO3eMENbHBIM METAJIaM) TI0 WX TIIOJIOKCHHIO B
NePUOJUYECKON  CHUCTEeME  XHMHUYECKHUX  DJIEMEHTOB
J. . Menpaeneena.

Xapaxmepuzoeams cTpoeHue, GU3NUECKUEe U XUMHUYECKHE
CBOMCTBA IEIOYHO3EMENbHBIX METAJUIOB B CBETE OOILIEro,
0COOEHHOTO U €IMHUYHOTO.

Ilpeockazvieams GU3NYECKUE M XUMHUYECKHE CBOWMCTBA
OKCHUJIOB U TUAPOKCUAOB MeTauioB [[A-rpynmnbl Ha ocHOBE
UX COCTaBa W CTPOEHUS U HOOMEepHcOams TPOTHO3BI

YpaBHCHHUAMU COOTBCTCTBYIOLIUX peaKHHﬁ.
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U3BECTKOBOMU BOJbI U OMBITHI C HEH.

Ilpoéooums pacy€Tbl MO XUMUYECKUM (QopMyliaM H

YpPaBHEHUSIM  pPEAKUUM, MPOTEKAIIUX C  Y4aCTUEM

MICI0YHO3CEMCEIIbHBIX MCTAIJIOB U UX COGI[I/IHGHI/Iﬁ

o1 XKéctkocTh BOMBI U XKéctkocTh BOJBI: BpeMeHHass M NOCTOSHHAs. | O0bsACHAMb TIOHATUE «KECTKOCTD BOJBDY.
CrocoObl eé CriocoObl  ycTpaHeHHMsI BpeMEHHOW JKECTKOCTH. | Pasznuuams BpEMEHHYIO U IOCTOSIHHYIO KECTKOCTH BOJIBI.
YCTpaHEHHUS Croco0sbl ycTpaHEeHUsI TTOCTOSIHHOM KECTKOCTH. IIpeonazame criocoObl yCTpaHEHUS KECTKOCTH BOJIBI.
Jdemoncrpauuu. Ilomyuenune k€ctkoit  Bopwl | [Iposooums, Habaodams W onucvléams XUMUYECKUN
B3aUMO/JICHICTBUEM  YIJIEKUCIOTO C UW3BECTKOBOM | OKCIIEPUMEHT C  COONIOIGHHEM  MpaBWJI  TEXHUKH
BOJOW.  YcTpaHeHME  BpPEMEHHOM  JKECTKOCTH | 0€30MacHOCTU
KUIISTYeHUEeM | J0OaBJICHHEM COJbl. YCTpaHEHHE
MOCTOSIHHOM ~ KECTKOCTH  JOOaBJICHHEM  COJBI.
HMoHUTHI ¥ IPUHIIKIT UX ACHCTBUA (BUICOGPArMeHT)
52 Ilpakxmuueckasn [Tonyyenue kEcTkOM BOABI  B3auMoAcHcTBUEM | [loryuamsb, cobupame W pacnosHasams YrIACKUCIBIA Tas3.

paboma 6. JKECTKOCTH
BOJIBI M CIIOCOOBI ¢

YCTPAHCHUSA

YTJIEKUCIIOTO € M3BECTKOBOW BOJOW. YCTpaHEHHUE

BpeMeHHOﬁ )KECTKOCTA BOJBI KUIISTYCHUEM U

,Z[O6aBJ'IeHI/IeM COJBI. yCTpaHeHI/Ie IMOCTOSIHHOM

JKECTKOCTH BOJBI T00ABIEHUEM COMBI.

HcnbiTanue sk€CTKOM BOJIBI PACTBOPOM MbLIIA

Obpawamovcss ¢ J1a0OpaTOpHBIM  O0OpYyJAOBaHUEM U

HarpeBaTeJIbHBIMH  NPUOOpPaMU B COOTBETCTBUH  C
NpaBUJIAMH TEXHUKH O0€30TIaCHOCTH.

Habnwooams w onucvieams XAMHYECKHH SKCIIEPUMEHT C
MIOMOIIIBIO PYCCKOTO (POJIHOTO) S3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO
AKCIIEPUMEHTA.

Compyonuyams B TIpoliecce Y4eOHOTO B3aUMOJICHCTBUS
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pu paboTe B rpymnmnax

53-54 AJNIOMHHHI U €70 CoenuHeHus allOMHUHUS B Ipupojie. Xumuueckue | Xapakmepuzosamv NIOMUHUA 10 €ro IOJIOKEHUIO B
COEJIMHEHUs CBOMCTBa U NpUMEHEeHUe amtoMuHUS. OCOOEHHOCTH | MEPUOJUYECKOW  CHCTEME  XMMHMUYECKHX  DJIEMEHTOB
OKCHJIa U TUIpOKCcHAa anmoMuHus kak amdorepusix | . 1. Menneneesa.
coenuHeHuil.  Baxueimme comu  amoMuHuA | Onucvléams  CTPOCHHE, (U3NYECKUE U XUMHUYECKHE
(xmopwun, cynsdar). CBOWCTBA aJTFOMUHUS, TIOATBEPXKIasi ©X COOTBETCTBYIONUMH
JeMoHcTpanum. Konnexnus MIPUPOJHBIX | YPAaBHEHUSIMU PEAKIIHM.
coeMHeHUN  amioMuHusg. Buaeodparmenter  u | OO0vsicHAmbs TBOUCTBEHHBIN XapaKTep XUMHYECKUX CBOMCTB
cnaipl «OKCHA aMIOMUHHUS U €ro MOIuUKaluuy. | OKCHIA U TUAPOKCHUIA aTFOMUHUS.
[Tonyuenue am@oTepHOro TUAPOKCHIA aMOMUHUA U | Konkpemuszuposams — 3JACKTPOJIUTUYECKOE  IOJIy4YEHUE
HCCIEA0BAaHUE €r0 CBOMCTB METaJUIOB ONMCAaHUEM IPOU3BO/ICTBA ATFOMUHMUS.
Yemanasnueames  3aBUCHMOCTD  005acTel  MPUMEHEHHS
AJIIOMUHHMS U €T0 CIUIABOB OT CBOMCTB 3TUX BEIIECTB.
Ilposooums pacuéTel 1O XUMHUYECKHUM (QopMmynaMm H
YPaBHEHUSIM  pEakUMUi, MPOTEKAIOUX C  Yy4acTUEM
AITIOMUHHUS U €T0 COEIMHEHUN
55—56 | XKenezo u ero OcobenHoctu cTpoeHust aroma xenes3a. JKenezo B | Xapakmepuzosams TOJIOXKEHUE >Kele3a B MEPUOAUYECKOM

COCIUHCHUA

npupone. Baxueiimme pyasl skene3a. Okcuibl H
ruapokcuabl xenesa(ll) u (III). Comu xeneza(Il) u

(IIT). OGHapyxeHHe KaTHOHOB >Keje3a B PacTBOPE.

cucreMe xumudeckux sjaemeHToB JI. M. MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMa Kemesa.

Onucwvisams (I)I/I?»I/I‘ICCKI/IG U XMMHYECKHE CBONCTBa KEJe3a,
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3HadYeHNne COEINHEHNIT JKenesa.

JlabopaTtopHbie OIBITHI. 43. [Tonyuenue
ruapokcunoB xenesa(ll) u (III). 44. KauectBennsie

PCaKIMK Ha KaTUOHBI KCJIC3a

MOJATBEPXKJIasi MX  COOTBETCTBYIOIIUMH  YPaBHEHUSMH
peaKuuid.
ObvsichHamb ~ HaIW4YUE  JABYX  TEHETUYECKUX  DSJIOB

coenuuenuii xenesa Fe?t u Fed* .

Yemanasnueams  3aBUCHMOCTD  00J1aCTE  NMPUMEHEHUS
JKeJe3a U €ro CIUIaBOB OT CBOMCTB ATHX BEIIECTB.
Ilpoeooums pacu€Thl MO XUMHYECKUM GopMylraM U
YpaBHEHUSM peaKlUii, MPOTEKAIOIIUX C YYaCTHEM XKelie3a U
€ro COeIUHEHUI.

Habnooams 1 onucvléams Peakuu MEXIY BEIECTBAMU C

MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMHUH

57

Ilpakxmuueckasn
paboma 7.

Pewrenne
AKCIEPUMEHTAIBHBIX
3a/1a4 1o Teme

«Metaibl»y

Pemenne SKCIICPUMCHTAJIBHBIX 3aga4 Ha
paclio3HaBaHUEC W IOJIYYCHHE MCTAJUIOB W HX

COEeIUHEHNN

DKCNEPUMEHTAIBHO UCCAe008amb CBOMCTBA METAIIJIOB M UX
COCMHEHUH, periaTh YKCIIEPUMEHTAIbHBIC 3a/1a4d TI0 TEME
«MeTaie».

Pabomamv ¢

7abopaTOpHBIM  000pyJIOBaHUEM U

HarpeBaTeIbHBIMK  NMPUOOpaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH O€3011aCHOCTH.

Habnooams cBOHCTBA METAJIIIOB M UX COEAUHEHUMN.
Onucvieams ~XUMHYECKHH OSKCIEPUMEHT C  IOMOIIBIO
pPYyCCKOro (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.

Dopmynuposams BBIBOJBI 1O pe3ylbTaTaM MPOBEIEHHOTO
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IKCIICPUMEHTA.
Onpedensime (Mcxos U3 yueOHOU 3a/1aun) HEOOXOIMMOCTh

HCIIOJIb30BaHHUA Ha6JIIOI[eHI/I$I HJIN SKCIICPUMCHTA

58 Koppo3sus meramnoB u | Kopposus razoBas (Xumudeckas) u ObvscHuamb IOHATHE KKOPPO3UD».

CHOCOOBI 3aIIUTHI OT | JEKTPOXUMHUYECKas. 3allliTa METAJUIOB OT Pasnuyams ~ XUMHYECKYyI0 U 3JIEKTPOXUMUYECKYIO

HeE KOPPO3HH. KOPPO3HUIO.
JeMoHCcTpanum. Komnekuus «Xumuueckue | Mnnocmpupoéames  TpUMEpPaMU  TIOHATUS  «KOPPO3US»,
UCTOYHUKUA  TOKa». Pe3ynpTaThl  UIMTENBHOIO | «XUMHUYECKas KOPpO3UsI», «QIEKTPOXUMHYECKas

9KCIIEPUMEHTa MO0 M3YYCHHIO KOPPO3UU CTaJbHBIX | KOPPO3US».
U3JICNIUN B 3aBUCUMOCTH OT YCJIOBHIA MTPOLIECCOB Xapaxmepuzosams  cnocoObl  3alIUTBl  METaNIOB  OT

KOppO3uu
59—60 | Meramisl B ipupoae. | Merannsl B mpupopne. Ilonstue o wmeramnypruu. | Knaccuguyuposams  HOpMbl  TPUPOTHBIX  COSAUHEHUN

[TonsTue o Yépnas 51 LIBETHAsA METAJUIYPrUsi. | METAJUIOB.
MeTaJLTypruu [Mupomerannyprus, THJIpOMETALTYprus, | Xapakmepuzosams 00IIHE CIIOCOOBI MOJY4EHUSI METAIJIOB:
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3JIEKTPOMETAJLTYPTHsl. JloMeHHBbIi Mpo1IECC.
[TepepaboTka dYyryHa B cTajgb. OJEKTPOJIH3
pacIiaBoB.

Jemoncrpanuu. BoccraHoBineHne Meau U3 OKcHIA
meau(Il) Bogoponom. BupeodparmMenTsl u criaiinsl

«IIponsBoacTBo craumy.

YyryHa u
BuneodparmenTs! u cnaiiasl «M3nenus u3 yyryHa u
CTaJIn».

BuneogpparmenTsl u cranapl

«ITpon3BOACTBO ATIOMUHUSD)

IUPO-, TUAPO- U AIIEKTPOMETAIUTYPIHIO.

Konxpemuszuposams  criocoObl  TIOJTyYEHHUS  METaJUIOB
npuMepaMyd W ypaBHEHUSIMU PEAKIUH C COCTaBJICHHUEM
AJIEKTPOHHOTO OanaHca.
Onucviéams JTOMEHHBI TPOIECC W DIEKTPOIUTHUYECKOE
MOJTyYeHUE METAJIOB.

Pasnuuams yé€pHble U IBETHBIE METAJLIBI, YYT'YH U CTaJIb

61 O0600menre 3HaHUI Ypok-yrnpaxHEeHHE C UCTIOJIH30BAHNE IIposooums O1IEHKY COOCTBEHHBIX IOCTH)KECHUI B YCBOCHUH
1o remMe «MeTaibl» | CaMOCTOSITENIbHOM pabOTHI MO BBHIIIOJIHEHUIO TEMBI.
MIPOBEPOYHBIX TECTOB, 3aJJaHUI U yIIPaKHEHUN Koppexmuposamb cBOM 3HaHUS B COOTBETCTBUU C
IUTAHUPYEMBIM PE3YJIbTaTOM.
Ionyuams xumudeckyro uHGOpPMALMU M3  Pa3IUYHbIX
HCTOYHUKOB.
Ilpeocmasname undopmanuio mo teme «MeTaib» B BUIE
TaOMUI, CXeM, OIOPHOIO KOHCIEKTa, B TOM 4YHUCIE C
npumeHeHnuem cpencts UKT
62 Konmponvnas pabom 3 no teme «MeTaJlibl»
XuMus U OKpy:Kawas cpeaa (2 4)
63 Xumuyeckuit coctaB | Ctpoenue 3emud: sApO, MaHTUSA, 3eMHas Kopa, | Mumezpuposams cBeneHus No (u3nueckoil reorpaduu B
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IUTAHETHI 3eMITS

mutochepa, ruapochepa, arMmochepa. XUMUICCKHIA
coctaB 3emnu. ['opHble nopoasl. MuHnepamnbl. Pyasbl.
[Tone3Hble uckonaeMsale.

JdemoncTpanun. Buneodparmentsl u  cnaiinel
«Ctpoenne 3eMiaum M €€ XUMHUYECKHI COCTaB.
Komnexkmusi  MuHEpasioB W TOPHBIX  TIOPOJ.
Konnexkuus «Pynpl MeTamioBy.

JlaGopaTopHblii onbIT. 45. M3yuenue rpanuta

3HAHHUA O XPIMI/I‘-IGCKOﬁ OpFaHI/I?;aIlI/II/I IIJIAHCTEI.
Xapaxmepuzoeams XUMHUYECKANW COCTaB TI'EOJIOTUYECKUX
000J104Y€eK 3eMIIH.

Pasnuuams MuHEpabl U TOPHBIE TOPOIbI

64

OxpanHa okpyKaromeu
Cpelnsl OT
XHUMHYECKOTO

3arpsi3HEeHUs

UcTtounnku XUMHNYECKOT'O 3arpsA3HCHUs

OKpyXatomeld cpeapl. [J1o0ambHbIe 2KOJOTHYECKHE
POOIIEMBI: HapyIlieHne OMOTCOXUMHYECKUX
KpYrOBOPOTOB XUMUYECKHX 3JIEMEHTOB, MMOTEIJICHHUE
KJIMMaTa, KUCIOTHBIE JOXKIAU U JIp. O30HOBBIE JIBIPHI.
obnactu

MexayHapoAHO€  COTPYAHMYECTBO B

OXpPaHbI oxpymaromeﬁ Cp€abl OT XHMHYECKOI'O

3aIrpsA3HCHUA. «3enéHas XUMUI).

JdemoncTpanuu. BuaeodparmeHTsl ©  craibl
«['mobanbpubIe SKOJIOTHYECKHE poOJIEMBI
YeJI0BEUECTBAY

Xapaxmepus’oeamb HCTOYHHUKN XHMHNYECKOTO 3arpA3HCHHA

OKpY>KalOIlEeH Cpeibl.

Onucvigams  TA00aTBHBIE  AKOJOTHYECKHE  TPOOIEMBI,
CBSI3aHHBIE C XUMHUUYECKHUM 3arpsiI3HCHUEM.
Ilpeonacamo MyTH MHUHHUMH3aIUN BO3IEHCTBUSI

XHUMHYECKOTO 3arpsi3HEHUs] Ha OKPYXKAIOIIYIO Cpeny.
Ilpusooumsb iprUMepbl MEXTYHAPOTHOTO COTPYIHUYECTBA B
005acTH OXpaHbl OKpYXalolled cpeAbl OT XUMHYECKOIrO

3arpA3HCHUsA

O0001IeHHe 3HAHMI 110 XMMHUH 32 KYPC OCHOBHOM LIKOJIBI.
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IMoaroroBKa K OCHOBHOMY IrocyaapcTBeHHOMY 3Kk3ameny (OI'D) (7 4)

65 BemectBa Crpoenue aroma XUMHYECKOTO odyeMeHTa B | [Ipeocmasnams wuHpopmanuio no teme «llepuonnueckuii
COOTBETCTBMU C MOJIOKEHHEM 3TOrO JJIEMEHTA B | 3aKOH M nepuoauyeckas cucrema /. M. MennaeneeBa B
MEPUOANYECKOM CUCTEME. CBETE€ TEOPUU CTPOCHUS aTOMa» B BHUJE TaOJHIl, CXEM,
Ctpoenue BelIeCcTBa: XUMUYECKass CBSI3b M | ONMOPHOTO KOHCIIEKTA, B TOM YUCJIE C IPUMEHEHHEM CPEJICTB
KpUCTAJIIIMYECKue peméTku. 3aBucuMocth cBoiicts | MKT.
00pa30BaHHBIX AJIEMEHTAMU TIPOCTHIX BEHIECTB | BblnoaHsAmMb TECTOBBIC 3aJaHUS TI0 TEME.
(MeTamioB, HEMETAJIOB, OJIATOPOIHBIX Ta30B) OT | [Ipedcmasnams nHPOpMAIHIO IO TeMe «BUIbI XUMHYECKOM
TTOJIOXKEHHUS SJIEMEHTOB B TIEPUOINYECKON CUCTEME. | CBSI3M M THUIBI KPUCTALTMYECKUX PEMIETOK. B3amMocBsI3b
Knaccudukanus HEOPraHUYECKHUX BELIECTB. | CTPOCHUSI M CBOMCTB BELIECTB» B BHJAE TaOIHI], CXEM,
[IpencraBuTenu pa3HbBIX KJIaCCOB HEOPraHMYECKUX | OMOPHOTO KOHCIEKTA, B TOM YHUCIIE C IPUMEHEHUEM CPEJICTB
BEIIECTB HUKT

66 Xumuyeckue peakuuu | [lpu3Haku M ycioBHs TNpOTEeKaHWsl XUMUYECKHX | [Ipedcmaenams unpopmamuio no teme «Knaccudpukanus

peakuuii. THUMOJOTUS XUMHUYECKUX pPEaKIuid I10

Pa3JIMIHBIM OCHOBAHMAM. PCaKHI/II/I HOHHOI'O
oOMeHa. OKXHCIIUTEIIBHO-BOCCTAHOBUTEIBHEIC
p€aKkuuunu

XUMUYECKUX PEAKIUN MO Pa3IWyHbIM MPU3HAKAM» B BUJE
TabIUI, CXEeM, OINOPHOIO KOHCIEKTa, B TOM 4YHUCIE C
npumeHenuem cpeacts UKT.

Buvinonnams TecToBbIE 3aJaHUSA 110 TEME.
Xapaxkmepuzosams OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaKuuu, OKUCIUTEIb U BOCCTAHOBUTEIIb.

Omauuams OKHCINTEILHO-BOCCTAHOBUTCILHEIC peaknuuu OT

peakiuii oOMeHa.
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3anucvieamo YpaBHCHUA OKHCIIUTCIBHO-
BOCCTAaHOBHTCIBHBIX peaxunﬁ C IIOMOIIBIO METOJa

AJIEKTPOHHOTO OanaHca

67 OcHoBBI XUMUYECKHE  CBOMCTBAa  MPOCTBIX  BEILIECTB. | Xapakmepuzosams o01Me, 0COOCHHbIE U UHIUBUAYaTbHbIE
HEOpPraHW4YeCcKOi XapakTepHblie XUMUYECKUE CBOICTBa | CBOMCTBA KHUCJIOT, OCHOBAaHUM W COJIEH B CBETE€ TEOPUH
XUMHHU coJieoOpa3yromux OKCHJIOB, TUAPOKCHUIOB | JIEKTPOJUTUYECKOHN TUCCOLUAIINN.

(ocHOBaHUH, KHUCIOPOACOACPKAIIUX KHUCIOT WU | Apeymenmuposams BOZMOKHOCTh IPOTEKAHUS XUMHUECKUX
aM(OTEepHBIX THAPOKCUIIOB), COTIEH peaKkuii B pacTBOPax JIEKTPOJIUTAX UCXOS U3 YCIOBUM.
Knaccuguyuposams ~ HeopraHmdeckue  BeleCTBAa IO
COCTaBy U CBOMCTBaM.
Ilpueooums  mpuMepbl  MpENCTaBUTENEH  KOHKPETHBIX
KJIACCOB M I'PYIIIl HEOPraHMYECKHUX BEIIECTB
68 [ToBTOpEHue u TectupoBanue, pelieHHe 3a7ad U BBINOJHEHUE | Buinoanams TECThl U YIPAXKHEHUS, pewlams 3aqadyd IO
00001IIeHHE 110 TEME. | YIPaXHEHUH 10 TeMe TeMe.
[ToaroroBka k 1Iposooumsb oLeHKY COOCTBEHHBIX TOCTHXKEHUIN B YCBOCHUU
KOHTPOJILHON padoTe TEMBI.
Koppexmuposamby cBOM 3HaHUS B COOTBETCTBUU C
IUTAHUPYEMBIM pe3yabTaToOM
69 Konmponvnasa paboma 4 (MTorosast o Kypcy OCHOBHOM IIKOJIbI)
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Y4eOHO-MeTOAUYECKOE 00ecTieYeHHe Kypca XUMUH

OCHOBHOM 00111€00Pa30BaTEJIbHON HIKOJIbI

Y4yeOHO-METOIMUECKUI KOMIUIEKT JJIsi W3y4deHus Kypca xumuu B 8—9
KJIaccax, CO3JaHHBIM aBTOPCKUM KOJUIEKTUBOM Toj pykoBoactBom O. C.
['aOpuensina, COAEPKUT, KpoMe€ YYEOHbIX MOCOOUH, YYEOHO-METOIUYECKUE
U UJAKTUYECKUE  TOCOOMs, TeTpaaud i  BBINOJHEHUS  J1abOpaTOPHBIX
U TIPaKTUYECKUX paboT u ap.

YMK «Xumus. 8 kiace»

1. Xumus. 8 kinacc. Yue6nuk (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C.A.
Crnankos).
2. Meroauueckoe nocodue. 8 kiace (aBropsl O. C. INabpuensan, U. I'. Octpoymog,
C. A. Cnankos).
3. Ilporpamma kypca xumuu qias1 8—9 KiaccoB 0011e00pa3zoBaTEIbHBIX
yupexnenuii (aBTopel O. C. I'abpuens, Y. I'. Octpoymos, C. A. CriankoB).
4. Pabouas tetpanp. 8 kinacce (aBropsl O. C. I'abpuensn, C. A. Cnagkos).
5. Tetpanp st 1Ta0OPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT. 8 Kiacc (aBTOPbI
O. C. T'abpuensn, 1. B. AkcéHona).
6. XuMus B TecTax, 3ajavax u ynpaxHeHusx. 8 kinacc (aropsl O. C. ['abpuensH,
. B. Tpurybuaxk).

7. DnexkTpoHHast popMa ydeOHHUKA.

YMK «Xumus. 9 kiaace»
1. Xumus. 9 kimacc. Yueonuk (aBtopsl O. C. I'abpuensn, 1. I'. Octpoymos, C. A.
Cnankos).
2. Metoauyeckoe nocodue. 9 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos,
C. A. Cnaaxos).
3. Ilporpamma xypca xumuu 18 8—9 KimaccoB 001e00pa3oBaTEIbHBIX

yupexennit (aBtopbl O. C. I'abpuensin, U. I'. Octpoymos, C. A. Cnaakos).
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4. Pabouas tetpanb. 9 kinacce (aBropsl O. C. [N'abpuensn, C. A. CnagkoB).

5. Terpaap asist 1aOOpPaTOPHBIX OMBITOB U MPAKTUYECKUX PadoT. 9 Kitacc (aBTOPHI
O. C. T'abpuensn, 1. B. Akcénona).

6. XuMus B TecTax, 3afavax u ynpaxseHusx. 9 kiacc (aropsl O.C. 'abpuensH,
. B. Tpury0uak).

7. DnexkrpoHHas popma ydyeOHHKA.

NupopmanuoHHbie cpeacTsa

HNHTepHeT-pecypchl HA PyCCKOM SI3bIKe
1. http://www.alhimik.ru. TlpeacraBiensl cieayrone pyOpHKH: COBETHI
aOMTYpPUEHTY, YUUTEII0 XUMHH, CIIPABOYHHK (0YECHb OOJIbIIas Moa00pKa TaOIHIl 1
CIPaBOYHBIX MATEPUAJIOB), BecElas XMMHMsI, HOBOCTH, OJMMIIMA/IbI, KYHCTKaMepa
(MHOTO MHTEPECHBIX HCTOPUUYCCKUX CBEICHUN).
2. http://lwww.hij.ru. Xypuan «XuMHS ¥ KH3HBY» IOHATHO M 3aHUMATEIbHO
pacckasbiBacT 000 BCEM HHTEPECHOM, YTO TPOMCXOIUT B HAYKE U MHUPE, B KOTOPOM
MBI JKUBEM.
3. http://chemistry-chemists.com/index.html. DnektponHbIil xypHaT «XUMUKHA U
XAMUS», B KOTOPOM TMPEJACTABICHBI OMNBITHI [0 XUMHM M 3aHHUMAaTCIIbHASA
UH(pOpMAIIKs, TO3BOJSIONIUEC YBICUYb YYCHHKOB OKCICPUMEHTAIBHON YaCThIO
npeaMera.
4. http://c-books.narod.ru. BceBo3morkHast iuTeparypa 1mo XuMHH.
5. http://lwww.prosv.ru/. TTocoOust s ydamuxcsi, B TOM YHCJE IS MOATOTOBKH
K utoropoit arrecranmu (OI'D u EI'D), Meroauueckue mocoOusi i yduTeew,
HAYYHO-TIOMYJISIpHAS JIATEpaTypa 10 XUMHUHU.
6. http://1september.ru/. )KypHan npegHa3zHadyeH HE TOJBKO JUIs yuuTened. B HEM
MPEJCTABICHO OOJBIIOE KOJMYECTBO pabOT yUECHUKOB, B TOM  9YHCIE
HCCIIeIOBATEIILCKOTO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya. Becepoccuiickuii IKOIBHBIA TTOPTAT

CO CChIJIKaAMH Ha 06paSOBaTeJ'H>HI>Ie CaAWTBI IO XUMHUHU.
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8.  www.periodictable.ru. COopHuk cTareli O XHMHUYECKHX DJIEMEHTaX,

WJUTIOCTPUPOBAHHBIN HKCTIEPUMEHTOM.

HNuTepHeT-pecypc Ha AaHTIHICKOM fA3BIKE

http://webelementes.com. CoIep>KUT HCTOPUIO OTKPBHITUS W ONKMCAHHE CBOMCTB

BCCX XHMMHUYCCKHUX DJIICMCHTOB. BYIIGT MMOJIC3CH JIA Yy4YalllUXCs A3BIKOBLIX HIKOJI M

KJIACCOB, TAK KaK COACPIKUT HA3BAHUA 3JICMCHTOB U BCIICCTB HA PA3HBIX SA3bIKAX.

O0BbeKThI YUeOHBIX IKCKYPCHil

1. My3eu: MUHEpAJIOTUYECKHE, KPAEBEIUECKUE, XY I0)KECTBCHHBIE,
IHonmuTeXxHUYECKUM.

2. JJabopaTopuu: y4eOHBIX 3aBEJICHUM, arpoOXuMIad0paTOpHuH, IKOJIOTHIECKHE,
CaHUTAPHO-3MUIEMHOJIOTUUECKHUE.

3. AnTeku.

4. IIpon3BOACTBEHHBIC OOBEKTHI: XUMHUUECKHE 3aBObI, BOJIOOUYUCTHBIC

COOPYKCHUA U APYTUC MCCTHBIC ITPOU3BOJACTBA.

MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne KaOuHeTa XuMUHU
HartypanbHble 00beKThI

HatypanbHbie 00BEKTHI, MCHONB3yeMble B 8§—9 Kiaccax mpu OOydYeHUH
XMMHH, BKJIIOYAIOT B C€0S KOJUICKIIMA MUHEPAIOB W TOPHBIX MOPOJ, METAIJIOB
Y CIUTABOB, OKCHJIOB, KHCIIOT, OCHOBAaHHM, COJICH, B TOM YHCJIE€ MUHEPAIbHBIX
yIoOpeHuii, a Takke oOpasllbl OpPraHMYeCKHX BEHIECTB U MaTEPHUAJIOB,
npeaycMoTpeHHbix PI'OC. O3HakoMiieHHME C OOpas3laMd HMCXOJHBIX BEIECTB
M TOTOBBIX  W3JCNWNA  TO3BOJISAECT  TMOJYYUTh  HAIUBIAHBIE  MPEACTABICHHUS
0 Matepuase, BHEIIHEM BHJIE, HEKOTOPBHIX (U3MUECKHX CBOWCTBAX OOPa3IOB.
3HaunTeNbHBIC y4eOHO-TIO3HABATEIHHBIE BO3MOXXHOCTH HWMEIOT  KOJUICKITUH,
W3TOTOBIICHHBIE CAaMHUMH INKOJBbHUKAMHU. [IpeaMeTsl i TakuX KOJIJICKIIHHA

COOMPAIOTCSL BO BpEeMsI SKCKYPCHI U APYTUX BHEYPOUHBIX 3aHATHIA.
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Komnexkuuu ucnosb3yoT TOABKO Il O3HAKOMIICHHS yYalllMXCS ¢ BHEIIHUM
BUJIOM M (U3MYECKMMHU CBONCTBAMHU pa3/IMYHBIX BELIECTB W MarepuanoB. [[ns

IMPOBCACHNA XUMHUYCCKHX OIIBITOB KOJUICKIIUN UCIIOJIb30BATh HCJIL34.

XHMHUYEeCKHEe PeAKTHBBI H MATEePHAJIbI

OO6parnieHue cCo MHOTMMHU BEIIECTBAMU TPeOYeT CTPOroro COOIOJCHUS
NpaBUJ TEXHUKH O€30MacHOCTH, OCOOCHHO MpPH BBIIOJHEHUW OTBITOB CAMHMHU
yuyeHuKamMu. Bce  HeoOXoaumbie  MEpbl  TIPEJOCTOPOKHOCTH  yYKa3aHBI
B COOTBETCTBYIOIIUX JOKYMEHTaX W HWHCTPYKIUAX, a TaKKe B TOCOOWAX st
yUUTENEH XUMUU.

Bce  peaktmBBI W Marepuanbl, HYXHBIE IS TPOBEACHHUS
JEMOHCTPAllMOHHOTO ¥ YYCHHYECKOTO  OKCIIEPUMEHTa, TIOCTaBJISIIOTCS B
oOpa3oBaTeibHbIC YUPEKACHUS OOIIET0 O0Opa3oBaHHS IICHTPAIM30BAHHO B BUJIC
3apaHee CKOMIUIEKTOBaHHBIX HaOopoB. Ilpu HeoOXoIUMOCTH MpuOOpeTeHUs
JIOTIOJTHUTENIbHBIX ~ PEaKTUBOB U MAaTepUaloB  cleqyeT  oOpamatbcs B

CIICIIHAJIN3UPOBAHHBIC MATI'a3NHEI.

XumMudeckasi JadopaTopHasi Mocyaa, annapatbl 1 NPUdOOpPbI

XuMuveckas TocyAa TMOoIpa3iesisieTcss Ha JBE TPYNIbBL: IS BBIOJHEHHUS
OIIBITOB YYaIIUMHUCS H JUISI IEMOHCTPAITMOHHBIX OITBITOB.

Hcnonp3yemple Ha ypokax XxuMum B 8—9 Kiaccax mpuOOpbHI, ammapatsl
M YCTAaHOBKHU KJIACCUPUIMPYIOT HA OCHOBE MPOTEKAOIMMX B HUX (PHU3NYECKUX
U XUMHYECKUX TIPOIIECCOB MEXKIY BEIIeCTBAMH, HAaXOIAIIMMUCS B Pa3HBIX
arperaTHbIX COCTOSTHUSX.
1) IlpuGopsr 115 paboOTHI ¢ TazaMu — MONyYeHHE, COOMpaHue, OYKNCTKA, CYIIKa,
MOTJIONIEHNE Ta30B; PEAKIUd MEXKIYy MOTOKAMU Ta30B; PEAKIMHU MEXKIY Ta3aMu
B DJICKTPUYECKOM paspsJie; Peakiuyi MEXKy Ta3aMHy MPHU MOBBIIIIEHHOM JTaBICHHH.
2) Anmapatsl U IpuOOPHI 71T OMBITOB C KUJAKAUMH U TBEPABIMH BEIIECTBAMH —

MeperoHka, QuiIbTpPOBaHUE, KPUCTAIIU3AIMSA, NPOBEACHUE PEAKIU MEXIy
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TBEPJIBIM BEIIECTBOM U JKHAKOCTBIO, >KUAKOCTBIO U JKUJIKOCTHbIO, TBEPIBIMU
BEIIECTBAMMU.

Bue sToit kitaccudukanyuu HaXoauTcsl yueOHas anmnaparypa, npeaHasHaueHHas
U1l U3YYEHHS TEOPETHUYECKUX BOIPOCOB XHWMHUHU: WIUIIOCTPAlMM  3aKOHA
COXpPAaHEHHUsI MACChl BELIECTB, JEMOHCTPAIMU AJIEKTPONPOBOJHOCTH PACTBOPOB U
JNBW)KEHUS HMOHOB B DJIEKTPUYECKOM TMOJIE, M3YUYEHUS] CKOPOCTH XUMHUYECKOU
peaKkuuM, TMOCIEAOBATEIBHOCTH BBITECHEHUS TaJOT€HOB W3 PacTBOPOB HX
COCIMHECHUM.

BcnoMorartenbHyl0  pojib  UTPalOT H3MEPUTENBHBIE M HarpeBaTEIbHbBIC
PUOOPHI, pa3TMIHBIC IPUCIIOCOOJICHUS 711 BHITTOJIHEHUST OTIBITOB.

Mopnenn

OO0BbeKkTaMu MOJCIUPOBAHUS B XUMHUU SBJISIIOTCSA  aTOMBI, MOJEKYJIbI,
KPUCTAJUIbl, 3aBOJICKME amnmapatbl, a TaKXe TMPOUCXOJAIINE TIPOIECCHI.
B npenogaBaHuy XuMHUH UCTIOJIB3YIOT MOJAEIHN KPUCTATUIMYECKUX PEIETOK aIMasa,
rpadurta, cepsl, pocdopa, okcuaa yriaepoaa(lV), nona, xeneza, Mmeau, Maraus.

BrimyckaroTcst HaOopbl MOJIesieil aTOMOB JIJisi COCTABIIEHUS IIaPOCTEPHKHEBBIX
MOJIEJIEH MOJIEKYIL.

IleuaTHble yueOHbBIE TOCOOUSA

B npomecce o0yueHHs XMMHH ~UCHOJIB3YIOT — CIEAYIOIIME  TaOJIUIIBI
NOCTOSIHHOTO ~ 3KcroHupoBaHus:  «llepuogmueckas cucremMa  XUMHYECKUX
sanementoB JI. Y. MenaeneeBa», «Tabnuia pacTBOPUMOCTH KHUCIOT, OCHOBAaHUH H
CoJIei», « DNEKTPOXUMUUYECKUHN P HAMIPSIKEHUM METAIIOB» U .

Jlist  opraHu3amMM  CaMOCTOSITENIbHOM pa0oThl Ha ypOKax MCHOJb3YIOT
pa3HoOOpa3Hble JUIAKTHYECKHE MaTepuajibl: TETPaJAW WU OTACIbHBIC pabouue
JUCThl — HWHCTPYKIUHU, KAPTOUKU C 3aJaHUSMU Pa3HOU CTENEHU TPYAHOCTH st

M3y4E€HUsI HOBOTO MaTepuala, CaMONPOBEPKU U KOHTPOJIS 3HAHUU.

BKpaHHO-SByKOBble Cpeacrea oﬁyqunﬂ

K skpaHHO-3BYKOBBIM CpeACTBaM OO0YUYEHHUSI OTHOCST TaKue MocoOus, KOTOpbIE
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MOTYT OBITb BOCHPHUHSATBHl C IOMOLIBIO 3pEHUS M CiIyXa. OTO KUHO(DUIBMBI,
KMHO(parMeHThl, AUaQUIbMBI, AUANO3UTHBBL (CIIalJbl), TpPaHCIAPAHTHI IS
rpadomnpoexTopa. Cepur TpaHCIAPAHTOB IO3BOJSIOT HUMUTHUPOBATH JABUKEHHE

MyTEM MOCIEA0BATENBHOTO HAJOKEHUS OJHOTO TpaHCIIapaHTa Ha IPYToi.

Texuunueckue cpeacrsa odyuenus (TCO)

BonbIIMHCTBO TEXHUYECKUX CpeACTB OOy4YeHUsi He pa3padaThIBajoCh
CHeNUANIbHO JIJI IIKOJIBI, a TMpeJHa3Ha4yajioch sl Mepefadyd U 00paboTKu
uHOpMalMK — 3TO PA3JIUYHOTO POJIa MPOEKTOPHI, TEIECBU30PHI, KOMITBIOTEPHI
U T. 1. B ydeOHO-BOCTIMTATEILHOM MPOIECCE KOMITBIOTEP MOXKET MCIOJIb30BaATHCS
JUTSL PEIICHUS 3a/1a4 HayYHOM OpraHu3aIuy Tpy/ia YIUTes.

[Ipu uCHONIB30BaHUM TEXHUUYECKUX CPEJICTB OOYUYEHHMs CIEIyeT YYUTHIBATH
BPEMCHHBIC OrpaHWYeHUs, Hajaraemble CaHUTaApHBIMH TPaBWJIAMH W HOpMaMH
(CanlluH). HenpepriBHast mpoAOKUTENIBHOCTD JEMOHCTPAIIMU BUACOMATEPUATIOB
HAa TENEBU3MOHHOM JKpaHE M Ha OOJBIIOM DJKpaHe C HCIOJIb30BAHUEM
MYJbTUMEIUHHOTO TMPOEKTOpa HE JIOJDKHA TpeBblmaTh 25 MuH. Takoe xe
orpannueHue (He Oosiee 25 MHH) pacmpocTpaHsSeTCs Ha HEMPEPhIBHOE
UCIIOJIb30BaHNE MHTEPAKTUBHOM JOCKH M Ha HEMPEPHIBHYIO paboOTy ydaluxcs Ha
nepcoHaIbHOM KoMMbloTepe. KonmuecTBO ypOKOB € HCIONb30BAHUEM TaKUX
TEXHUYECKUX CPEACTB OOy4YeHHUs, KaK TEJIEBH30p, MYJIbTUMEIUWHBINA TPOEKTOD,
MHTEpPAKTUBHAS JOCKa, JOKYMEHT-KaMepa, He JOJDKHO MPEBBIIIATh MIECTU YPOKOB
B HEJIENIO, @ YHCIO YPOKOB, HAa KOTOPBHIX YYCHHKH PabOTalOT 3a MEPCOHATBHBIM

KOMIIBIOTEPOM, — TPEX B HEMEIO.

Ob6opynoBanune kKaOMHeTa XUMHU

Kabuner XUMUH JTOTKEH OBITH 00opy10BaH CIeIIMaIbHBIM
JEMOHCTPAIlMOHHBIM  cTojioM. Jlima  oOecreueHus — Jydmed  BHAUMOCTH
JIEMOHCTPAIIMOHHBIM CTOJI PEKOMEHIYETCSl YCTaHABIMBATh HAa TTOJUYM.

B KaOMHeTax XUMHUHN YCTaHaBJIMBAIOT ABYXMCCTHBEIC YYCHHUYCCKUC
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7a00paTOpHBIE CTOJIBI C TOABOJKON AJIEKTPOIHEPTHH. YUYEHUYECKHE CTOJIBI
JTOJKHBI UMETh TOKPBITUE, YCTOMUHMBOE K JEHCTBUIO arpeCCUBHBIX XUMHYECKHX
BEILIECTB, W 3alUTHbIE OOPTUKM 1O HapyXHOMYy Kpawo. KaOuHeThl XuMuu
000pYYIOT BBITSDKHBIMU IIKa(aMu, pacrioyioKEHHBIMU Y HAPY>KHOU CTEHBI BO3JIE
cTojia yuutens. Jlns mpoBeneHUs J1a0OpaTOPHBIX OIMBITOB HMCIOJIB3YIOT TOJBKO
MHHU-CITIUPTOBKH.

VYyeOHble JOCKH JOJDKHBI OBITh HM3TOTOBJICHBI M3 MaTEpPHATIOB, HWMEIOIIUX
BBICOKYIO QJre€3Ul0 K MarepuanaM, HCHOJb3YEeMbIM [JIi MUCbMa, XOPOIIO
OUHUIIATHCS BIAXKHOU I'yOKOM, OBITh H3HOCOCTOMKUMH, UMETh TEMHO-3€JIEHBIN 1IBET
U aHTUOJIMKOBOE TOKPBITHE. YUeOHbIE JOCKH OO0OpYIyIOT cOhUTaMH, KOTOPBIC
JTOJDKHBI TPUKPEINIATECA K cTeHe Ha 0,3 M BbIlIE BEPXHErO Kpas JOCKH H
BBICTYNAaTh Brepén Ha pacctosiue 0,6 M.

TeneBu3opbl ycTaHABIMBAIOT HA CHEIUAIBHBIX TyMOax Ha BbicoTe 1,0—1,3 M
or mnona. Ilpm mnpocmoTpe Tenenepenad  3pUTENbCKHE MECTa  JOJIKHBI
pacronaratbCsi Ha pacCTOSIHUM HE MEHEEe 2 M OT 3KpaHa J0 Ija3 y4yalluxcs.

JIns MakCHMAaJIbHOTO UCIIOJIb30BaHUSl JTHEBHOTO CBETA W PABHOMEPHOIO
OCBEIIICHMS] Y4YEOHBIX MOMEIICHHN He ClenyeT pa3MeliaTh Ha MOJOKOHHUKaX
IMIMPOKOJIUCTHBIE PACTECHHS, CHUKAIOIINE YpPOBEHb ECTECTBEHHOTO OCBEILICHHS.
BricoTa pacteHuil He IOJKHA TpeBBIMATh 15 cM (OT MOJOKOHHUKA). PacteHus
1ejecoo0pa3Ho pa3MelIaTh B MIEPEHOCHBIX 1IBETOYHHUIIAX BBICOTOM 65—70 cM miu
IIOJBECHBIX KAIlIIO B IPOCTEHKAaX MEXKAY OKHAMM.

Jns oTmenku ydeOHBIX MOMENIEHUW HCHOJIB3YIOT MaTepuanbl U KpacKw,
CO3/Al0NINe MAaTOBYIO MOBEPXHOCTh. {71 CTEH y4eOHBIX TOMEMICHUN CIIeTyeT
MCITIOJIB30BaTh CBETIIbIE TOHA XKEITOTO, OEKEBOT0, PO30BOTO, 3€IEHOT0, TOIYOOTO
IIBETOB; JIJIA IBEPEH, OKOHHBIX paM — OEJIbIN 1IBET.

Kabuner xumMum [JODKEH OBITh OCHAmEH XOJOJHBIM W TOPSYHM
BOJJOCHA0KEHUEM U KaHAJIU3AIUEH.

B xabunHeTe xuMuu 0053aTEIbHO IOKHA OBITh anTeyka, B KOTOPYIO BXOST:

1. XKryT KpoBOOCTaHABIMBAOIINN, PE3UHOBBIM — | MIT.
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. [ly3b1pb 115 Apaa — 1 WT. (rUNOTepMUYECKU MakeT — 1 WmrT.).

. buHT cTepunbHbIi, mMpokuit 7 X 14 cM — 2 wr.

. bunT cTepunbHebIil 3 X 5 cM — 2 mwT.

. bunT HecrepunbHbI — 1 WT.

. Canderku crepuiibHbie — 2 yII.

. Bata crepunbHas — 1 mauka.

. Jlelikommacteipp mmpuHO# 2 cM — 1 karymka, 5 cM — | kaTymika.

. bakrepunMIHbIN JTEUKOIIACTBIPh Pa3HbIX pa3MepoB — 20 mrT.

— O o0 9 N »n B~ LN

0. CriuproBoit pacTBop noja 5 %-ubii — 1 dirakoH.

11. Boanslii pacTBOp aMMHaKa (HaIIaTIPHBINA CIUPT) B aMItynax — 1 yii.
12. PactBOp nepokcuaa Bogopoaa 3 %-ueiit — 1 yr.

13. [lepmaHranar kaiausi KpuctTaJuimyeckui — 1 ym.

14. Ananerus 0,5 r B Tabnmerkax — 1 yI.

15. Hacroiika Basiepuansl — 1 yiI.

16. Hoxxauier — 1 mr.

Ilnanupyembie pe3yJbTaThl 00y4eHUSsI

BrInycKHMK HAy4YHUTCS

® 3Hamb (NOHUMAMD):
— XUMHUYECKYI0O CHUMBOJHKY: 3HAaKM XUMHYECKUX JJIEMEHTOB, (POpMyIbl
XUMHUYECKHX BEUIECTB, YPABHEHUSI XUMUYECKUX PEAKIINN;
— Ba@XXHEUIIME XUMHYECKHE IOHATHS: BEUIECTBO, XMMHYECKUM JJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE ATOMHASl U MOJIEKYJISIPHAsI MAacChl, MOH, KATUOH, aHHOH,
XUMHUYECKAS CBS3b, JIEKTPOOTPULIATEIIHOCTD, BAJIEHTHOCTD, CTEIIEHb OKUCIIEHHUS,
MOJIb, MOJISIpHAsE Macca, MOJSPHBIA 00BEM, PACTBOPBI,  DIEKTPOIUTHI
Y HEDJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS JIACCOLMALINS, OKHCJIUTEND
Y BOCCTAaHOBUTENb, OKUCIEHHWE M BOCCTAaHOBJIIEHHUE, TEIIOBON 3((eKT peakiuwu,
OCHOBHBIE TUIIbI PEAKIIMN B HEOPTAHUYECKON XUMUH;
— (QOpPMYIUPOBKH OCHOBHBIX 3aKOHOB M TE€OPUU XUMHUHU: aTOMHO-MOJIEKYJISPHOTO

YUYCHHUS; 3aKOHOB COXPAaHCHMS MAacCChl BEIICCTB, IIOCTOSHCTBA COCTaBa BCIICCTB,
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ABoranpo; nepuoandeckoro 3akona J[. 1. MenneneeBa; Teopun CTpOEHHsI aToMa
U yYEHUS O CTPOCHHMM BEIIECTBA; TEOPUU DIEKTPOJUTUYECKON IAUCCOLMALMHU U
YUCHHSI O XUMHYECKON peakilny;

® Ha3bI8AMD:
— XUMHYECKUE IJIEMEHTHI;
— COEMHEHUS U3YUYECHHBIX KJIAaCCOB HEOPTaHMUECKHUX BEILECTB;
— OpraHMYecKkue BelecTBa Mo ux (GopmMmyse: METaH, 3TaH, 3TUJICH, AlleTHUJIEH,
METaHOJ, 3TAHOJI, TJIMLEPHUH, YKCYCHasl KMUCJIOTA, INIF0K03a, CaXxapo3a;

® 00BACHAMY:
— (U3HYECKHI CMBIC]I ATOMHOTO (MTOPSIAIKOBOT0) HOMEpa XUMUYECKOTO 3JIEMEHTA,
HOMEpa TIpylIbsl U Iepuona B nepuomguueckon cucreme J[. M. Menneneesa,
K KOTOPBIM JIEMEHT IIPUHAJICKUT;
— 3aKOHOMEPHOCTH W3MEHEHHUS CTPOEHHS aTOMOB, CBOWMCTB JJIEMEHTOB B
npenenax MalblX NEPUOJOB W A-Tpymm, a TakKe CBOWCTB 00pa3yeMbIX HMH
BBICIINX OKCUOB ¥ THAPOKCUIOB;
— CYIIHOCTh Ipoliecca 3JIEKTPOIUTHYECKON AUCCOLMALNUA U PEAKIHNIl MOHHOTO
oOMeHa;

® Xapaxkmepuzo8amv:
— XMUMHUYECKHUE 3JIEMEHTHI (OT BOAOPOJA /10 KalblUsl) HA OCHOBE UX IOJIOKECHUS
B IEPUOJIUYECKON  cucteMe xumuueckux odiemeHtoB JI. WM. MeHnngeneeBa
1 0COOCHHOCTEH CTPOSHHUS X aTOMOB;
— B3aMMOCBS3b MEXKIY COCTaBOM, CTPOCHHUEM U CBOWCTBAMU HEOPTaHUYECKHX
BEILIECTB;
— XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB (ITPOCTHIX
BEIIECTB — METAUIOB W HEMETAUIOB, COEAMHEHUHW — OKCHAOB, KHCIOT,
OCHOBaHUM, aM(POTEPHBIX OKCUJIOB U TUJPOKCUJIOB, CONIEH);

® onpeodensamn.
— COCTaB BEIIECTB MO UX (hopMmynam;

— BAJICHTHOCTD U CTCIICHH OKUCJICHUA 3JICMCHTOB B COCANHCHHUMH,
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— BUJIbl XUMHUYECKOH CBSI3U B COCTMHEHUSX;
— THUIMBI KPUCTATUIMUECKUX PEIIETOK TBEPBIX BEIIECTB;
— MPUHAJIC)KHOCTH BEIIECTB K ONPEACIEHHOMY KJIaCCy COCIMHECHUN,
— THUIBI XUMHYECKUX PEAKIIHA;
— BO3MOYKHOCTb MPOTEKAHUS PEAKIIMl HOHHOTO OOMEHa;
® CoCmasnsamy.:
— CXEMbl CTPOEHHUSI aTOMOB IMEPBBIX JBAALATA JJIEMEHTOB MEPUOJINYECKON
cuctemsbl /I. 1. Menneneena,
— (G opMyJIbl HEOPraHUUECKUX COCTMHEHUN M3YyUYEHHBIX KJIACCOB BEIIECTB;
— YpaBHEHHSI XUMHUYECKHUX PpEaKIMA, B TOM UHCIE OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX, C TTOMOIIBIO METO/Ia AJICKTPOHHOTO OajaHca;
® 0e30naAcHO 0OpauamvCa:
C XUMHUYECKOU MOCYI0i 1 TaO0opaTOPHBIM 000PYA0BaHUEM;
®  1POBOOUMb XUMUUECKUL IKCNEPUMEHM.!
— MOJATBEPKIAIINN XUMUYECKUI COCTaB HEOPTAHUYECKUX COEAUHEHNUI;
—  TOATBEPXIAIOIIMM  XMMHUYECKHME  CBOMCTBA  H3YYEHHBIX  KJIAcCOB
HEOPraHUYECKUX BEIIECTB;
— 10 TIOJIYYCHHIO, COOMPAHHIO M PACIO3HABAHUIO Ta3000pa3HBIX BEIIECTB
(kuciopona, BOJOpoOaa, YIIEKUCIOTo ra3a, aMMHUaKa);
— MO ONpEeAeNeHUuI0 XJOpUI-, Cyilbdar-, kapOOHAT-MOHOB U HMOHA AMMOHUSA
C IOMOIIIbIO KAUECTBEHHBIX PEAKIINIA;
® BLIYUCTAMD.
— MAacCCOBYIO JIOJIF0 XUMHUYECKOTO JIeMEHTa TI0 (popmysie COeTMHEHNUS,
— MAacCCOBYIO JIOJIIO BEILECTBA B PaCTBOPE;
— MacCy OCHOBHOI'O BEIIECTBA 10 U3BECTHOM MACCOBOM JIOJIU MTPUMECEN;
— 00BEMHYIO JI0JTF0 KOMITIOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BeIlleCTBa, 00bEM WM MACCy BEIIECTBA MO KOJIMYECTBY BEIIECTBA,

00BbEMY UJTM Macce peareHTOB, UK MPOAYKTOB PEaKIIUH;
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® UCNONBL308AMb  NPUOOPEMEHHbBIE 3HAHUA U YMEHUS 6 NpaAKMUYecKol
0esAmenbHOCMU U NOBCEOHEBHOU ICUSHUL:
— 1151 6e301acHOro OOpalleHus: ¢ BEUECTBAMU U MaTepuajaMy B MOBCEIHEBHOU
KU3HU M TPAMOTHOTO OKa3aHWs MEPBOM IMOMOIIM TIPU OXKOrax KUCIOTaMU
Y LIEJI0YaMU;
— JIJ1s1 OOBSICHEHHUS OTAENIbHBIX (DAKTOB M MPUPOIHBIX SIBICHUIA;

— JIA KpI/ITPI‘IeCKOﬁ OLCHKH I/IH(l)OpMa]_II/II/I O BCIICCTBAX, UCIIOJIb3YCMBIX B 6BITy.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS

®  XapaKTepU30BaTh OCHOBHBIC METOJIbI ITO3HAHHMS XUMHUYCCKUX OOBEKTOB:
HaOJIIOJICHHUE, U3MEPECHHE, SKCTICPUMEHT, MOJICIIMPOBAHNCE;

®  pasIuyaTh XHMHUYECKHE OOBEKTHI (B CTATHKE):
— XUMUYECKHE JIEMCHTBI U TIPOCTHIC BEIICCTRA;
— METaJUJIbl U HEMETAJUIbl U XapaKTepU30BaTh OTHOCUTENBHOCTD MPUHAIICKHOCTH
TaKUX OOBEKTOB K TON WJIM UHOU TPYIIIIE;
— OpPraHUYecKHUe U HEOPTraHUYECKUE COETUHEHUS;
— TUIPOKCHUABI (KHUCIOPOACOAEPKAIME KHCIOThl, OCHOBaHHS, aM(OTEpHbIE
TUJPOKCHUJIBI);
— OKCHJBl HEecoJIeoOpa3yloliue u cosieo0pasyromiiue (KUCIOTHBIE, OCHOBHBIEC,
amdorepHsbIe);
— BAJIGHTHOCTH M CTETICHb OKHCIICHHUS,
— CHCTEMAaTUYECKUE U TPUBUATHHBIC TEPMUHBI XUMUYECKONH HOMEHKIIATYPHI,
— 3HAKOBYIO CUCTEMY B XMMHH (3HAKU U (POPMYIbI, UHIEKCH U KOADDHUIHECHTHI,
CTPYKTYPHBIE ¥ MOJICKYJISIPHBIE (DOPMYJIIbI, MOJICKYJISIPHBICE U MOHHBIC yPABHECHHUS
peaknuii, TIOJHbIE W  COKpAII¢HHBIC HWOHHBIE  YPaBHEHUS  PEaKIIHid,
TEPMOXUMHUYECKAE yYpaBHEHUS, 0003HAUEHUS CTETICHW OKUCICHUS W 3aps/ia MOHA
B (hopMysne XMUMHYECKOTO COSTUHEHN);

®  pa3nuyaTh XMMUYECKHE OOBEKTHI (B IMHAMUKE):
— (usnyeckrue U XUMUYECKUE CTOPOHBI ITPOIIECCOB PACTBOPEHHUSI M TUCCOIUAITNY;

— OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U PEAKIIMK OOMEHA;
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— CXEMBbI U YPaBHEHUS] XUMUYECKUX PEAKITUH;

®  COOTHOCHTB:
— DK30TEPMUUECKHUE PEAKIIUU U PEAKLINU TOPECHUS,
— KaTaJuThyeckue U (PepMEHTATUBHBIE PEAKIINH;
— METaJI, OCHOBHBIN OKCH/JI, OCHOBAaHHE, COJIb;
— HEMETAaJU1, KUCJIOTHBIA OKCHJI, KACIIOTA, COJIb;
— CTPOCHHME aToMa, BHJI XUMUYECKOW CBA3U, TUI KPUCTANIMUECKON PEIIETKH
U (hU3MYecKre CBOMCTBA BEIIECTRA,
— HaXOX/EHHUE DJIEMEHTOB B TMPUPOAEC U TMPOMBIIIJICHHbIE CIOCOOBI HX
MOJTYYCHUS;
— HEOOXOJUMOCTh XHMHUUYECKOTO TIPOM3BOJCTBA U TpeOOBaHUN K OXpaHe
OKPYKAIOIIEN CPEBI;
— HE0OXOAUMOCTh TMPHUMEHEHUS] COBPEMCHHBIX BEIIECTB W MaTEpUAJIOB U
TpeOOBaHUH K 37I0pPOBHECOEPEIKEHUIO;

®  BBABUraTh U OSKCIEPUMEHTAIBHO MPOBEPSITh THIOTE3bI O XHUMHUYECKHX
CBOMCTBaxX BEIIECTB HAa OCHOBE HX COCTaBa, CTPOCHUS M MPUHALJIEKHOCTH
K OINpeIeIEHHOMY KJIacCy (TPYIIE) BEUIECTB;

° IPOTHO3UPOBATH CHOCOOHOCTH BEIIECTBA MPOSIBISITH OKUCIUTEIbHBIE WIIH
BOCCTAHOBHUTEJIbHBIE CBOWCTBA C YYETOM CTENEHEW OKHUCICHUS DJIEMEHTOB,
BXOJSIIIIUX B €r0 COCTaB, a TAKXKE MPOAYKTOB COOTBETCTBYIOIIMX OKUCIUTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKIU;

®  COCTaBJSITh YPAaBHEHUS pPEAKUUA C y4aCTUEM THUIMYHBIX OKUCIUTENEH
¥ BOCCTAaHOBHTEIICH HAa OCHOBE DJIEKTPOHHOTO OallaHca;

®  OmpenesaTh BO3MOKHOCTh NMPOTEKAHUSI XUMHYECKHUX PEaKlMil Ha OCHOBE
AIEKTPOXUMHUYECKOTO psana HaIpsHKEHUH METaJIoB, psana
ANEKTPOOTPULIATEIBHOCTH HEMETAJJIOB, TaOJMUIbl PAacTBOPUMOCTH U  Y4€Ta
YCJIOBHM MPOBEICHUS PEAKLN;

®  [IPOBOJIUTH PACUETHI IO XUMUYECKUM (HOPMYJIaM U YPABHCHUSIM

— JJIA BBIBOJAa CI)OpMy.]'IBI COCIUHCHU 110 MAaCCOBBIM JOJISIM 3JICMCHTOB,
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— ISl IPUTOTOBJICHUS PACTBOPA C UCIIOJIH30BAHUEM KPUCTAUIOTHIPATOB;
— 1A HAXOXKICHUS JOJIM BBIXOJA TMPOMYKTAa pEaKIUH TI0 OTHOIICHHUIO
K TEOPETHYECKH BO3MOKHOMY;
— ¢ ucnoJib3oBaHueM mpasuia ['eit-JIroccaka 06 00EMHBIX COOTHOIIIECHUSX Ta30B;
— C HCIIOJIb30BAaHUEM TTOHATHI «KMOJIbY, «MMOJIbY», «IHCIIO ABOTAIPOY;
— I10 TEPMOXUMHUYECCKUM YPaBHECHHUSAM PEaKIIHH;
® TIPOBOJAUTH XUMHUYECKUN IKCIEPUMEHT ¢ HEYKOCHHTEIBHBIM COOJIIOICHHEM

NIPAaBWJI TEXHUKHA 0€30TMTaCHOCTH:
— M0 YCTaHOBJICHUIO KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa COCTUHECHHS,
— IIPY BBITIOJTHEHUHU UCCIICI0BATEIBCKOTO MMPOCKTA;
— B JIOMalTHUX YCJIOBHSX;

®  CIOJb30BaTh MPUOOPETEHHBIC KITHOUEBBIC KOMIICTCHIIUU JIJIST BBITIOJHEHUS
MPOEKTOB M y4eOHO-HCCIETOBATEIBCKUX PA0OT MO0 M3YyYCHHUIO CBOWCTB, CIIOCOOOB
NIOJTyYSHUS ¥ PACTIO3HAHUS BEIIECTB;

®  OmpeeNATh UCTOYHUKHA XHUMHUYECKON HHQOpPMAIUH, MPEACTABISATh CIHCOK
MHPOPMAITMOHHBIX PECYpCOB, B TOM YHCJIE U Ha WHOCTPAHHOM S3bIKE, TOTOBUTH
UHQPOPMAITMOHHBIN MMPOYKT M MPE3EHTOBATH €T0;

® OOBEKTUBHO OIICHWBATh WHQPOPMAIIMIO O BEIIECTBAX M XUMHUYCCKUX
nporieccax, KPUTHYECKH  OTHOCHUTCS K  TICEBIOHAYyYHOW  WHQOpMAIUH,
HET0OPOCOBECTHOW PEKJIaMe B CPEJICTBAX MacCOBOM MH(popMaIuu;

e  CO3/laBaTh MOJIETM W CXEMbI JUIsI PEIICHUS y4eOHBIX W TMO3HABATEIBHBIX

3ajadq.
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