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IHosicHUTeIbHAA 3aIIUCKA

Pabouass mporpamma Kypca XHMHHU JJIsl OCHOBHOHM IIKOJIBI pa3paboTaHa
B cooTBeTCTBUU ¢  DenepaqbHbIM  TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHIapTOM 00IIero obpazoBaHus. B Hell Takke YYUTHIBAIOTCS OCHOBHBIC WU
U niojoxkeHus [IporpaMmmel pasButus u (popMHpPOBAHUS YHUBEPCAIBHBIX YIeOHBIX
JEeUCTBUM IS OCHOBHOTO 00111eT0 00pa3oBaHus.

B COOTBETCTBHM C ATUMH JOKYMEHTaMHU OOYYaroIIHecs JOJDKHBI OBIIAICTh
npuéMaMy, CBS3aHHBIMH C OIpPEIEJICHHEM TMOHSATHI: OrpaHWYuBaTh HX,
ONKCHIBaTh, XapaKTepU30BaThb W CpaBHMBATh. Tak KaKk XWUMHA — Hayka
HKCIIEPUMEHTaIbHAs1, 00yJaromuecs JOJKHbBI OBJIAJETh TAKMMHU [103HABATEIbHBIMU
y4eOHBIMU JIEUCTBUSAMH, KaK SKCIIEPUMEHT, HAOIIOJCHIE, HU3MEPEHHE, ONHCAHHE,
MOJIeJIMpOBaHUE, TUIIOTE3a, BBIBOA. B mponecce n3ydeHust Kypca y o0ydaronuxcs
OpOAODKAIOT  (OPMHUPOBATBCS  YMEHUS  CTABUTh  BOIPOCHL,  OOBSACHSATH,
KJIACCU(PUIIMPOBATH, CPABHUBATH, ONPECISATh HICTOYHUKN WHGOPMAIUH, TIOTy4YaTh
U aHAJIU3UPOBAThH €€, TOTOBUTh MH(DPOPMALIMOHHBIA MPOIYKT, IPE3EHTOBATh €r0 U
BeCTH auckyccuto. CienoBaTenbHO, NeATeIbHOCTHBINA MOAX0/ B U3YYCHUN XUMHUU
CHOCOOCTBYIOT JOCTHXKEHHUIO JIMYHOCTHBIX, MPEIMETHBIX U METalpeIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.

B ocHOBY Kypca NoJI0’KeHbI CIEAYIONINE HIeH:

e MaTepuaibHOE €AMHCTBO M B3aUMOCBS3b O0BEKTOB U SIBICHUN PUPO/IBI;

e BeAyuias  poJib  TEOPETHMUECKUX  3HAHUM i1 OOBSICHEHUs
Y TIPOTHO3MPOBAHUS XUMHYECKHUX SIBJICHH, OIICHKH HX MPaKTHYECKON
3HAYUMOCTH;

® B3aUMOCBS3b KAaYECTBEHHOM M KOJMYECTBEHHONW CTOPOH XUMHYECKHX
O00BEKTOB MaTEPHAIEHOTO MHPA;

® pa3BUTHE XMMHUYECKOW HAyKH W TMPOU3BOJCTBO XUMHUYECKHX BEIIECTB
¥ MaTepUasioB AJsl YOBIETBOPEHHUS HACYIIHBIX MOTPEOHOCTEH YeoBeKa
U 00IIeCTBa, peLIeHUs TI00aIbHBIX MPOOIEM COBPEMEHHOCTH;

® TCHCTHUYCCKAA CBA3b MCKAY BCIICCTBAMMU.
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OTU uAeu peanu3yloTcs B Kypce XUMHUUM OCHOBHOM IIKOJBI IMYyTEM
JOCTHKEHHS CIIETYIOIINX LeJIei:

* Dopmuposanue 'y ydalUXCs ~XMMHYECKOM KapTHUHBI MHpa, Kak
OpraHUYECKOM YacTH ero 1eJ0CTHOM €CTECTBEHHO-HAYYHON KapTHHBI.

* Pazsumue mo3HaBaTEIbHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM ydaluxcsi B MPOIECCe M3YyYEeHUS] UMHU XUMHUYECKOM Hayku U €€
BKJIaJla B COBPEMCHHBIH HAy4YHO-TEXHUYECKUH Tporpecc; (HOpMHUpPOBaHUE
BOKHEHIIMX JIOTMYECKUX OTMeparuii MBIIUICHUS (aHaiau3, CHUHTE3, 0000IeHue,
KOHKpETU3aIusi, CPaBHEHUE U JIp.) B MPOLIECCE MO3HAHMS CUCTEMBI Ba)KHEHIINX
MOHSTUN, 3aKOHOB M TEOPUHM O COCTABE, CTPOCHUH W CBOWCTBAX XUMHYECKHX
BEILIECTB.

* Bocnumanue yOoeXJIEHHOCTH B TOM, YTO MPUMEHEHHUE MOJTYYCHHBIX 3HAHUM
U YMEHHUHA MO XUMUU SIBISETCS OOBEKTHUBHOW HEOOXOAMMOCTBIO ISl O€3011acHOM
paboThI C BEIECTBAMU U MaTepuajiaMy B OBITY U Ha MPOU3BO/ICTBE.

* [Ipoexmuposanue u peanuzayus BbIMYCKHUKAMU OCHOBHOMW IIKOJIBI JTUYHOM
o0pa3oBaTenbHON TPACKTOPHUH: BHIOOp TIpodusiss 0Oyd4eHHs B CTApIICH IIKOJIEC WU
npoeccuoHanbHOTO 00PA30BATENHLHOTO YUPEKICHHUS.

* Ognnadenue  KIOYeBbIMU — KOMNEemMeHyusMu: Y4eOHO-TI03HABATEIbHBIMU,

I/IH(I)OpMaI_[HOHHI)IMI/I, HCHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKATHUBHBIMHU.

MeToauveckne 0COOEHHOCTH NMPENOJABAHUS KypCca XUMHUHU
[Ipemymaraempiil Kypc OTJIIMYAETCA OT APYTMX KYypCOB XMMHUU JJII OCHOBHOU
IIKOJIbI, BKJIIOUEHHBIX B DenepanbHblii IepeyeHb YYeOHUKOB, HATMUUEM BANCHBIX
MemoouyecKux ocobeHnocmetl.
1. Conepkanue U MeTOAbI M3YYEHHUS MPeEATAraeMoro Kypca XuMHH JIJIA
OCHOBHOW HIKOJIbI 0TBEYAKT CTPYKTYPHO-AEATEeIbHOCTHOMY moaxoay. Onu

pa3paboTaHbl B COOTBETCTBUH C TEOPUEH MOATATHOTO (POPMHUPOBAHUS YMCTBEHHBIX
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JNIEUCTBUN, TIPEIIIOKEHHON OTeueCTBEHHbIM Tcuxosnorom II. f. I'anenepunsiM, B
KOTOPOM BBIIEISETCS HECKOJIBKO 3TAMOB.

Oman co30anusi OpUEHMUPOBOYHOL OCHOB8bL Npedcmosiujeli 0esmenbHOCmuU
(OO/]). Yuamuecs nojiy4aroT HHOOPMAIUIO O LETH MPEACTOSAIIEH AesSTeNbHOCTH
1 €€ TpEeIMETe, Y3HAKT, KaK M B KAaKOW IMOCIEIOBATEIbHOCTH OHU JOJLKHBI
BBITIOJIHATh OPUEHTALMOHHBIE, UCTIOJTHUTEIBLCKUE U KOHTPOJIbHBIEC IEHCTBUS.

Bce nunaktuyeckue eUHULIBI yU€OHBIX KHUT N1 /—9 KIIaCCOB HAYMHAIOTCA
C TIOCTAaHOBKM OOpa3oBaTeIbHON MPOOJEMBI, KOTOpas peliaeTcss B Ipolecce
u3ydeHus naparpada Ha OCHOBE UMEHHO JESITEIbHOCTHOTO MOAX0/1a.

B 9 knacce npu uzydenun xumuu 31eMeHTOB B kadecTtBe OO/l BbIcTymaer
OOl TUTaH XapaKTEPUCTUKN METaJUIOB, HEMETAJIOB U IEPEXOAHBIX JIEMEHTOB.

Oman  gopmuposaHus — MamepuarbHou  OesmelbHoCmu.  Y4Jalimuecs
BBITIOTHSIOT JEUCTBUSL BO BHEUIHEH (OpMe, CTAIKMBASICh C CAMUMU IpeAMETaMU
WIA MOJESMM: BBIACIAIOT IOJIOKUTEIBHOE M OTPULIATEIBbHOE 3HAYCHUE
KOHKPETHOTO XHUMMUYECKOTO BEIIECTBA WM peakiuu B cdepe dYeToBeUeCKOn
JIEATEIIBHOCTH WIM B OKPYXAIOIIEM MHUpPE; ONPEICAIOT XapaKTEpHbIE MPU3HAKU
COCTaBa WM CBOWCTB BaXXHEUIIMX KJIACCOB HEOPraHUYECKUX COECAUHECHUM;
CaMOCTOSITEJIBHO XapaKTEPU3YIOT KOHKPETHBIE XUMHUUYECKHUE JIEMEHTBI;, MTPOBOJAT
Ja00paTOpHBIE M TPAKTHYECKUE PAaOOThI; TOTOBAT COOOIICHHUS W IIPE3CHTAIUU;
OCYILECTBIISIIOT MPOEKTHYIO ACSATEILHOCTD 10 BHIOPAHHON TEMAaTHKE.

Oman enewnel peyu. JIeMCTBUS yyaluxcs BepOAIM3yIOTCS B YCTHOM WM
MMCBMEHHOW peYH, OHM MTPOTOBAPHUBAIOTCS M YCBAUBAIOTCS B 0000MIEHHON (hopMe.
Tak, yuaniuecsi 03By4uBarOT, Kakyto HHOOPMAILIMIO HECET XUMUYECKAsi CHMBOJIUKA!
XUMUYECKHE 3HAKU, XUMUYECKUE (HOPMYIBI U YPABHEHHUS XUMUUYECKOW PEaAKIUH,
cuMmBoMKa [lepuognueckon cucteMsl xumuyeckux aneMeHToB 1. . Menneneesa.

Oman enympennell peuu. BepOanbHOEe OCBOCHHE JEHUCTBUS Mpo ceOs,
mporoBapuBaHue omnepamnuii mpo cebs, Oe3 BHemHed peun. JleicTBue
penyuupyercs, Halmpumep, MOCiIe MPOBEAEHHOIO YUYWUTENIEM WHCTPYKTa)xka Mepen

MPaKTUYECKON WU JabopaTopHOUM pabOTON YUYEHUK JOHKEH POrOBOPUTH €ro Mpo
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ce0sl, 0CO3HATh €ro, BHYTPEHHE COIJIACUTHCS C HUM WM BBISICHUTh HENOHSATHBIE
MOMEHTBHI; TO K€ MPOUCXOAUT MpU pedICKCUU JTUUHBIX TOCTHKEHUHN U BHIpAOOTKE
IUIAHAa TMOBBIIEHUS MX YypoBHA. OcoOyro BaXHOCTh JTOT 3Tall UIPaeT IpHU
BBIIIOJIHEHUH YYEHUYECKOT0 CCIIEI0BATEIBCKOIO ITPOCKTA.

Humepuopusayus oericmeus. JIeicTBHE CTAHOBUTCSI BHYTPEHHUM IPOLECCOM,
aKTOM MBICIIA, JCHCTBUEM B yMe. YUEHHMK II€pE] BBIIOJIHEHUEM XHMHYECKOIO
HKCIIEPUMEHTA WM DPEIICHUS pacdy€THON 3amauu 1Mo (opMyliaM U ypaBHEHUSIM
MBICJICHHO MPEACTABISIET MOCIEA0BATENIBHOCTh CBOMX JEHCTBHM MO peann3alnuu
BbIPa0OTAaHHOTO IJIaHA.

2. Teopernueckne TOJOKEHUS] Kypca XHUMHH OCHOBHO#M IIKOJIBI
PACKPBIBAIOTCH HA OCHOBE IIMPOKOI0 HCHOJB30BAHUSL B 00y4eHHMH
XHMHYECKOr0 IKCIepuMeHTa (JIabOpaTOPHBIX OIMBITOB M MPAKTUYECKUX padoT),
BTOM YHCJI€ W NPOBOJAMMOIO B  JOMAIIHUX  YCJIOBHSX, a  TakKke
JEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA, KOTOPBIN MOKAa3bIBAET YUUTENb.

3. Pa3Butrne wWHGOPMAIMOHHO-KOMMYHHMKATHBHOH KOMIIETEHTHOCTH
o0yuamomuxcsi: oOpalmieHue K  pa3IdyHbIM  HCTOYHHUKAM  XHMHYECKOMH
uHbOpMallMU, TOArOTOBKY HH(MOPMAIIMOHHOTO MNPOAYKTAa U €ro Mpe3eHTalus,
YMEHUE BECTH IJUCKYCCHUIO, OTCTaWBaTh CBOIO TOUKY 3PEHHUS U KOPPEKTHPOBATH
NO3ULIMIO HA OCHOBE aHAJIN3a apI'yMEHTOB YYaCTHUKOB JIUCKYCCHH.

4. MeranpeAMeTHbIl XapakTep COAepKaHUS Y4YeOHOro MaTepuaJja:
peanu3anus cBA3eil ¢ mpeIMeTaMH He TOJbKO €CTECTBEHHO-HAyYHOIr'O IIUKJIA, HO U
C UCTOPHEH, JINTEPATYPOU, MUPOBOU XY OKECTBEHHOU KYJIBTYPOM.

5. IIpakTUKO-OpHEHTHPOBAHHAS 3HAYMMOCTH OTOOpa Yy4eOHOro
COJepPKAHUS: CBS3b M3y4aeMOro MarTepuala ¢ JKU3HbIO, (OpMHUpOBaHUE
HKOJIOTUYECKON TPaMOTHOCTH MpH OOpalleHuHu ¢ XUMHYECKHMMH BEIleCTBaMH,
MaTepuaiaMi M TMPOLIECCAMH, OTBEYAIOUIMMHU TpeOOBaHUSM MPABUI TEXHHUKHU
O6e3zomacHocTM Tpu  paboTe B XUMHUYECKOM KaOuHeTe (JIabopaTopun)

)41 HOBCC,Z[HGBHOﬁ KH3HU.



6. l[OCTI/I)KeHI/Iﬂ NpEeAMETHbIX, METANIPCIMETHBIX H JIMYHOCTHBIX

pe3yJabTATOB TOCPEACTBOM CTPYKTYPUPOBAHUS 3aJlaHU MO COOTBETCTBYIOIIUM

pyOpUKaM:

((HpOBCpI)Te CBOMH 3HAHUAY,

«IIpumennTe cBOU 3HaHUAY;

«Mcnonp3yiTe JOMOIHUTENbHYIO HHPOPMALIUIO»;

«BpIpaszure cBOE MHEHHEY.

OO01mas xapakrepucTuKa y4e0HOIro nmpeamera

[Ipennaraemas paboyasi mporpaMmMa 1o XMMHUHU PacKpbIBaeT BKIJIAJ y4eOHOIO

npeamMeTa B JOCTHUKCHHUC IIGJ'ICfI OCHOBHOI'O O6HI€I‘O O6paSOBaHI/I}I U OIIPCACIIACT

Ba)KHEHIITHE COACPIKATCIIbHBIC JIMHUU IIPCAMCTA:

«Bewecmso» — B3aMMOCBS3b COCTaBa, CTPOCHUS, CBOMCTB, IOIYYEHUS
Y IPUMEHEHUS BELIECTB U MAaTEPUAJIOB;

«Xumuueckas peaxkyus»» — 3aKOHOMEPHOCTU MPOTEKAHUS U YIIPABIICHUS
MPOLIECCAMH TOTYUYEHUS U IPEBPAILICHUS BEILIECTB;

«Xumuyeckuti A3b1K» — ONEPUPOBAHUE CHCTEMOW BaKHEHIIMX
XAMHUYECKUX TIOHATUH, BJAJECHUE XUMHUYECKOW HOMEHKIIATYpOH U
CUMBOJIMKOM (XMMUYECKUMH 3HAKaMH, (pOpMyJlaMU U ypaBHEHUSIMU );
«Xumus u Hcu3HvY — COOJNIOICHNE TIPABWII XUMHUYECKO 0e30macHOCTH
npu oOpalleHMH C BeUIeCTBaMH, MaTepHallaMd U XUMHYECKUMU

nmpooeccaMun B HOBCG)IHCBHOﬁ JKMU3HU U Ha ITPOU3BOJACTBC.

Kypc opueHTHpoBaH Ha OCBOCHHE OOYUYaIOIIMMHKCS OCHOB HEOPTaHMYECKOU

XUMHUHN MW KpPAaTKOC 3HAKOMCTBO C HCKOTOPLIMHM IIOHATUAMH H 00BEKTaMH

OPraHUYECKON XUMUHU.

B conepxarenbHOM JIMHUU «Bewecmeaoy» pacKpbIBA€TCsl YYEHHE O CTPOCHUU

aToMa M BE€IIIECTBA, COCTAaBC U KHaCCI/I(bI/IKaHI/II/I XHUMHYCCKHUX BCHICCTB.
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B conmepkaTenbHOU JIMHUN «Xumuueckas peakyusy PacKpbIBAETCS YUYEHUE O
XUMUYECKUX  Tpoleccax:  KjacCUpUKamus  XUMHUYECKUX  PEaKIuid U
3aKOHOMEPHOCTHM HX MPOTEKaHWs; KAYECTBEHHAs W KOJIMYECTBEHHAS CTOPOHBI
XUMUYECKUX TPOLECCOB (pacy€Thl MO XMMHUYECKUM (opmyliaM U ypaBHEHHUSIM
XUMHYCCKHUX PEaKIIHH).

B conepxarenbHON JHMHUU «Xumuyeckutl sA3v1k» (POPMUPYIOTCS YMEHUS
yuyaluxcs Ha3blBaTh BEIIECTBA MO (QopMyjaM U COCTaBIATH (HOPMYINBI MO HX
Ha3BaHMM, 3aMKUCHIBATh YPABHEHUS PEAKIUNA U XapaKTepU30BaTh UX, PACKPHIBATH
uH(OpMAIUIO, KOTOPYIO HECET XUMUUYECKasi CAMBOJIMKA, B TOM YKCJI€ BBIPAKEHHAs
U B TabnuuHOW (QopMe (mepuoanyeckas cHCTEMa XHUMHUYECKUX 3IIEMEHTOB
. Y. MenneneeBa, Tabiuiia pacTBOPUMOCTU BEIIECTB B BOJIE); HCIIOIbH30BAThH
CUCTEMY XUMHUYECKHUX MOHATUN JIJIST OMUCAHUSI XUMUYECKUX OOBEKTOB (3JIEMEHTOB,
BEILIECTB, MATEPUAJIOB U IIPOILIECCOB).

B copepxxaTtenbHOW JWUHUU «XuMusi U JHCU3Hb» PACKPBIBAIOTCS JOTHUYECKUE
CBSI3U MEXIY CBOMCTBaMU, MPUMEHEHUEM, TIOJIyYEHHEM BEILIECTB B J1a0OPATOPHBIX
YCIOBUSIX U Ha TMPOU3BOACTBE; (opmupyercs KyiabTypa O€30MacHOTO U
HKOJIOTUYECKU TPAMOTHOTO OOpAIICHHS C XUMUUYECKUMH 00BEKTAMHU.

B kypce 3HauuTenbHas pPOJb OTBOAUTCS XUMHUYECKOMY JKCIEPUMEHTY:
MPOBEICHUIO TMPAKTHUYECKUX pPabOT u J1abOpaTOPHBIX OMBITOB, (QHUKCAUUA U
aHaJIu3y MX Pe3yJIbTaTOB, COOJIOJIEHUIO HOPM U MpaBui Oe3omacHOil paboOTHl B
XUMHUUYECKOM KaOUHEeTe (J1abopaTopun).

Peanuzammst mporpammbel  Kypca B mpoiiecce  OOy4eHHS  MO3BOJIAT
0Oy4YaromumMcsl MOHITh POJIb U 3HAYCHHUE XMMHUHU CPEIId APYTHMX HAyK O MPUPOJIE,
T. €. PACKpbITh BKJIaJ XUMUU B ()OPMHUPOBAHUE IETIOCTHOW €CTECTBEHHO-HAYYHOU

KapTUHBI MUDA.



MecTo npeamera B y4eOHOM IJIaHE
denepanbHbIN rOCyJapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHJAPT
IIpeAyCMaTPUBAET M3y4YEHUE KypCca XHMHH B OCHOBHOW IIKOJIE KaK COCTaBHOM

qacTu HpCI[MGTHOﬁ obOmacTu ((ECTGCTBGHHO-HayLIHBIC MpCaAMCTBI.

Kypc paccuntan Ha o0s3aTenpHOe H3Yy4YeHHE mpeamera B o0bEme 140
yueOHBIX dYacoB mo 2 dyaca B Hegemo B 8—9 kmaccax. Kpome »storo,
npeaycMaTpuBaeTca U3y4eHHe XUMUU ¢ 7 Kiacca B 00béMe 35 yueOHBIX 4acoB MO
1 yacy B HepemIO.

[Ipensiaraemelii Kypc XOTsI 1 HOCUT OOILEKYJIbTYPHBIN XapaKTep U HE CTABUT
3ajauy NpoPeCcCUOHANBHON MOArOTOBKM O0YYarOUINXCs, TEM HE MEHEE MO3BOJIET

UM OIPEACIUTHCA ¢ BBIOOPOM mpoduiisi 00ydeHUs B CTaplliel MIKOJIE.

JInuHOCTHBIE, MeTaNpeIMeTHbIE U MPeIMETHbIE Pe3yJIbTAThI

OCBOEHHSI Kypca XUMHH
[To 3aBepieHNIO Kypca XMMHUH Ha 3Tarie OCHOBHOTO 00111ero 00pa3oBaHus

BBIITYCKHUKH OCHOBHOM IIKOJIbI JOJDKHBI OBJIAZICTh CICAYIOIIHMMHU PE3YyJIbTaTaMU.

1. JIuyHOCTHBIE Pe3yJIbTATHI:
1) ocosnanue cBOEW STHHYECKON NPUHAUIC)KHOCTH, 3HAHHE HUCTOPUU XHMHUHU WU
BKJIaJ1a POCCUMCKOW XMMHUUYECKON HAYKH B MUPOBYIO XUMUIO;
2) popmuposanue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHUIO XUMHHU; TOTOBHOCTH
Y CIIOCOOHOCTH y4allluXcsi K CaMOpPa3BUTHUIO U CaMOOOpPa30BaHMIO HAa OCHOBE
U3YYEHHBIX (DAaKTOB, 3aKOHOB U TEOPUH XHMMHH; OCO3HAHHOTO BBIOOpA
¥ TIOCTPOCHUE MHANBUAYATHLHON 00pa30BaTeIbHON TPACKTOPHH,
3) @opmuposanue  UEIOCTHOW  €CTECTBEHHO-HAYYHOH  KapTUHBI  MHpA,
HEOTHEMJIEMON YACTHIO KOTOPOU SIBJISIETCS XMMHAYECKAsI KAPTUHA MUPA;
4) o6radeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM YPOBHIO PAa3BUTHUS HAYKH

)41 06HICCTBCHHOI>1 IMPAaKTHUKH, B TOM YHCJIC U XUMHUYCCKHUM;
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5) oceoenue colmanbHBIX HOPM, MPABUII MOBEACHUS, poJiel U (HOpPM COLUATBHOM
KU3HA B COIMYyME, MPUPOJAE MU YACTHOM KU3HM HA OCHOBE 3KOJOTHYECKOU
KYJIBTYpBI B 0€3011acHOTO 00palleHus ¢ BEIeCTBAMU U MaTepUalaMH;

6) @opmuposanue KOMMYHMKATHBHOW KOMIIETCHTHOCTH B OOIICHHH CO
CBEPCTHUKaMH U B3pOCIbIMM B Ipouecce 0o0pa3oBaTeIbHOM, OOLIECTBEHHO
MOJIE3HOH,  y4eOHO-HCCIIEeIOBATEIbCKOW, TBOPUYECKOH W JPYrUX  BHJIOB

ACATCIBbHOCTH, CBA3aHHBIX C XUMHUEH.

2. MeTanpeaMeTHbIe pe3yJibTaThl:
1) onpedenenue neneit coOCTBEHHOTO 00yUYEHHSI, TOCTAHOBKA U (POPMYITHPOBAHUE
JUIs ce0s1 HOBBIX 3aj1ay;
2) naanuposanue TyTEW TOCTIDKCHHS JKEIAEMOTO pe3yibTara OOy4YCHUS XHMHUH
KaK TEOPETUYECKOTO0, TaK U IKCIIEPUMEHTAIBHOTO XapaKTepa,;
3) coomnecenue CBOMX JCWCTBHA C IJIAHUPYEMBIMH  PE3yJIbTaTaMu,
ocywecmenenue KOHTPOJNSL CBOEH MACSITENPHOCTH B TIPOIECCe JIOCTHXKECHUS
pe3ynbTaTa, onpedeneHue CocoOO0B ASHCTBUI NMPHU BBHIMOIHEHUH J1a00paTOPHBIX
U IIPAKTUYECKUX pabOT B COOTBETCTBUH C MPaBUJIaMU TEXHUKH 0€30I1aCHOCTH;
4) onpedenenue UCTOYHUKOB XUMUICCKOH MH(DOPMAIUH, TIOJTYYCHUE U aHATU3 €€,
co3/1aHre HH(POPMALTMOHHOTO POAYKTA U €0 MPEe3eHTaIus;
5) ucnonvzosanue OCHOBHBIX WHTEIUICKTYAJILHBIX OINEpAlMi: aHAIN3a M CHHTE3a,
CpaBHEGHHMS U CHCTeMaTu3aluu, OOOOIIECHUS U KOHKPETU3ALUM, BblAGIeHUe
NPUYUHHO-CJIEICTBEHHBIX CBSI3€ U nOCmpoeHue JOTUYECKOrO pPacCyXKICHUs
¥ YMO3aKIItoueHUs (MHIyKTUBHOTO, NEAYKTUBHOTO U TI0 aHAJIOTHH) HAa MaTepuae
€CTECTBEHHO-HAYYHOI'O COJIEP KaHUS;
6) ymenue co3naBatTh, MPUMEHATh U IPEOOPA30BHIBATH 3HAKU U CUMBOJIBI, MOJICIH
Y CXEMBI JIJIsl pelIeHHs Y9eOHBIX U MO3HABATEIHHBIX 33/1a4;
7) gpopmuposanue U pazeumue SKOJIOTUUECKOTO MBIIUICHHS, YMEHUE TPUMCHSTh
ero B  IO3HABaTeNbHOW, KOMMYHHKATHBHOH,  COIIMAaJbHOM  MPAKTUKE

U ipo(heccuoHaIbHON OpUEHTAIUY;
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8) cenepuposanue wune W ONpeNCICHHE CPEACTB, HCOOXOAMMBIX I HX

peanu3aIuy.

3. [IpeamMeTHbIE pe3yabTaThl:
1) ymenue 0603HaYaTh XUMHYECKUE SJICMCHTHI, Ha3bIBaTh UX M XapaKTEPHU30BaTh
Ha OCHOBE I0JIOXKEHUA B nepuoandeckou cucreme . 1. Menneneena;
2) ¢opmyruposanue WM3yUYESHHBIX TOHATHI: BEMIECTBO, XUMHUYCCKUI DJICMECHT,
aToM, MOJIEKYyJia, HOH, KATUOH, aHUOH, ITPOCTOE U CJII0KHOE BEIIECTBO, XMMUYECKas
peaxuusi, BUJAbl XUMUYECKUX PEAKIIUN U T. 11.;
3) onpeoderenue MmO (HopMynaM cocTaBa HEOPTaHWYCCKUX M OPTraHUYCCKHX
BEIICCTB, BAJEHTHOCTH aTOMOB XWMHYECKHX OJJIEMEHTOB WM CTENEHU HX
OKUCJICHUS,
4) nonumanue WHPOPMAIUU, KOTOPYIO HECYT XHMHYCCKUE 3HAKH, (HOPMYIIBI
Y YpaBHEHUS;
5) ymenue xnaccugpuyuposams TPOCTbIe (METAJUIbI, HEMETAJIbI, OJaropoaHbIe
ra3pl) U CJIOXXKHbIC (OMHApHBIC COCIWHCHHS, B TOM YHCIIC W OKCHIBI, a TaKKe
TUAPOKCUIBI — KHCJIOTHI, OCHOBaHHWSA, aM(OTEpHBIC THAPOKCHUABI — U COJIH)
BEIIICCTBA,
6) Gopmyruposanue TEPHOAMUYECKOIO 3aKOHA, OOBACHEHUEe  CTPYKTYPbI
1 uH(pOpMaIHU, KOTOPYIO HECET MEPUOINUECKasi CUCTEMAa XUMUYECKUX AJIIEMEHTOB
. . MenneneeBa, packpvimue 3HaYCHUS EPUOIUIECKOTO 3aKOHA;
7) ymeHue xapakmepuzoeams CTPOCHHE BEIIECTBA — BHIbl XUMHUYECKHUX CBS3EH
Y TUTIBl KPUCTALTMYECKUX PEIIETOK;
8) onucanue CTpOEHHS aTOMOB XHMMHYECKHX DJICMEHTOB C IOPSAKOBBIMU
Homepamu 1—20 u 26, omobpasicerue uX ¢ TTOMOIIBIO CXEM;
9) cocmaenenue GopMya OKCHIOB XMMHUYECKHX 3JICMCHTOB M COOTBETCTBYOIIUX

UM THAPOKCHUIOB,
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10)  wanucamue  CTPYKTYpHBIX  (OPMYJ  MOJCKYJISIPHBIX  COCIUHCHHIA
1 GOPMYJIBHBIX €IWHUIl HOHHBIX COEAMHEHWUH TI0 BAJICHTHOCTH, CTENEHU
OKHCIICHUS WX 3apsiAy HOHOB;

11) ymenue ¢hopmynuposames OCHOBHBIC 3aKOHBI XHMHH: IOCTOSHCTBA COCTaBa
BEIIECTB MOJIEKYJSIPHOTO CTPOCHHMsI, COXPAHEHHUS MAacChl BEIIECTB, 3aKOH
ABorazapo;

12) ymenue ¢popmynuposame OCHOBHBIE TIOJOKECHUS ATOMHO-MOJIEKYISPHOTO
YYCHHS ¥ TEOPHUH JIEKTPOJIUTUYECKON JUCCOIMAIIHH;

13) onpeodenenue NpU3HAKOB, YCIOBUN MPOTCKAHHUS U MPEKPAIICHUS XUMHUYCCKUX
pEaKINii;

14)  cocmaenenue  MONCKYJSPHBIX  YPaBHCHHH  XUMHUYCCKHX  PEAKIIMH,
MOATBEP)KIAIONMMX ~ OOIMEe  XMMHUYECKHE CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX BEIIECTB U OTPAKAIOIINX CBSI3U MEXKIY KIIAaCCaMU COSIMHECHMUIA;
15) cocmaeénenue ypaBHEHUN PEeaKIUi ¢ y4aCTHEM JICKTPOJIMTOB TaKXKe B HOHHOMN
dbopwme;

16) onpedenenue MO XUMHYCCKHUM YPAaBHEHUSAM TMPUHAIICIKHOCTH PEAKIINN
K ONpeeNIEHHOMY TUITY WJIA BHUIY;

17) cocmasnenue ypaBHEHUH OKUCIUTEIBHO-BOCCTAHOBHTEIBHBIX —PEaKIU
C MIOMOIIBIO METO/1a AJIEKTPOHHOT'0 OaJlaHca;

18) nmpumenenue  TOHATUH  «OKHCICHHE» W  «BOCCTAHOBJICHHE» IS
XapaKTEPUCTHKN XHMHUYECKUX CBOMCTB BEIICCTB;

19) ompeodenenue ¢ TOMOIIBIO KAYECTBCHHBIX pEAKIUH XJIOpUA-, CYibdat-
1 KapOOHAT-aHWOHOB M KaTHOHA aMMOHHS B PacTBOPE;

20) ob6vschenue BIUASHUSA pa3IUYHBIX (HAKTOPOB HA CKOPOCTh XHUMHUYCCKHUX
peaKIuu;

21) ymenue xapaxmepuzosamv  TIOJOXKCHHE METALUIOB W  HEMETAJIOB
B MIEPUOJIMYECKON CHCTEME DJIEMEHTOB, CTPOCHHE HMX aTOMOB W KPHUCTAJUIOB,

06H.II/IC (1)H31/I‘ICCKI/I€ N XUMHUYCCKHE CBOfICTBa;
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22) 00vscHeHue MHOTO00pa3us MPOCTBIX BEIIECTB SBICHUEM aJlJIOTPOIUHU
C YKa3aHueM €€ IPUYMH;

23) ycmawnosnenue  PazNIMUMA  THAPO-, THUPO- U DJICKTPOMETAUTYPIHU
U WIIIOCMPUPOsanie dTUX PANMAYUN TPUMEpaMU MPOMBIIIICHHBIX CIIOCO00B
MOJTyYEHHUSI METAIJIOB,

24) ymenue oasams o0Iy0 xapaktepuctuky saemertos |, I, VIIA rpymnm, a
TaKk)Ke BOAOPOJA, KUCIOpoJa, a3oTa, cepbl, (ocdopa, yriepoaa, KpeMHUS U
00pa30BaHHBIX MMM TPOCTHIX BEIIECTB M BAXHEHIHMX COCAWMHEHHUH (CTpOCHHE,
HAaXOXJIEHUE B MPUPOJIE, TMOJyYyeHHe, (PU3NYECKUEe U XUMUYECKHE CBOMCTBA,
PUMEHEHUE);

25) ymenue onucvisames KOPPO3UIO0 METAIIIOB M CITOCOOBI 3aIUTHI OT HEE;

26) ymenue npouzso0ums XUMHUYECKHE Pacu€Thl C HCIOJIb30BAHHUEM TOHSATHIA
«MaccoBas JIOJII BEIIECTBA B CMECH», «KOJHUYECTBO BEIICCTBA», «MOJISIPHBIN
00BEM» 0 (popMyJiaM U ypaBHEHUSIM PEaKInii;

27) onucanue CBOWCTB M TPAKTHYECKOTO 3HAYCHHUS H3YYCHHBIX OPraHUYEeCKHX
BEIIIECTB;

28) evinonnenue 0003HAUCHHBIX B MPOrPaMME 3KCIEPUMEHTOB, PACHO3HABAHUE
HEOPTaHWYECKUX BEIIECTB MO COOTBETCTBYIONTUM MTPU3HAKAM;

29) cobmiodenue TnpaBun Oe30macHOM pabOTBI B XHMHYECKOM KaOWHETe

(JtabopaTopun).
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Conepxanue Kypca XuMHUH

8 KIIACC

HavanbHble NOHATHSA ¥ 3aKOHbI XUMHHU
Tena u BemectBa. CBOWCTBa BEIIECTB. DTAJIOHHBIE (PU3WYECKHUE CBOMCTBA
BellecTB. Marepualibl 1 MatepuanoBe/ieHne. Poiab XUMHUM B KU3HU COBPEMEHHOTO
obmiectBa. OTHOIICHHE 00IIECTBA K XUMHH: XeMODHUIUs U XeMo(hoOousl.

Meroabl uzydenus: xumuu. Habmonenue. DxcniepumeHT MonenupoBaHue.
Mopenu maTepuaibHbIE U 3HAKOBBIE UM CUMBOJIbHBIC.

l'azpl. Kupkoctu. TBEpable BemiecTBa. B3anMHble TEpPEXOlbl MEXIY
arperaTHbIMM COCTOSTHUSIMU BEIIIECTBA: BO3rOHKA (CyOIMMaIus) u aecyOoauMarius,
KOH/JICHCAIIUs U UCTIAPEHHE, KPUCTAJUIN3ALINS U TUIaBJICHUE.

®usnueckue sBieHUA. YHUCThIE BemecTBA W CcMecH. ['OMOreHHble U
reteporeHHble cmecu. Cmecu razoo0pasHble, xkugakue U TBEpABIE. CrocoObl
pasziesieHus] CMeceil: Meperonka, uiu TUCTUJUISINS, OTCTauBaHue, PUIbTPOBaHUE,
KpUCTAUTM3AIlMs WM BbIIapuBaHue. Xpomarorpadusa. IlpuMeneHue >Tux
crioco0o0B B JIaOOPaTOPHOM MPAKTUKE, HA IPOU3BOJACTBE U B OBITY.

XUMUYECKHE BJIEMEHTbl. ATOMBI U MOJIEKYIbl. IIpocThie W CIOXKHBIE
BeIlleCTBA. AJUIOTPONUS HAa mpuMepe Kuciopoja. OCHOBHBIE MOJIOKEHUS aTOMHO-
MOJEKYJIsIpHOTO yueHusi. HMoHbl. BemjectBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO
CTPOCHHS.

3Haku (CHMBOJIbI) XUMUYECKHUX 3JieMeHTOB. MHdopMaius, KoTopyro HecyT
3HAKU XUMHUYECKUX DJIEMEHTOB. DTUMOJIOTHSl HA3BAHWU HEKOTOPBIX XHMHYECKUX
anemMeHToB. [lepuoanueckas Tabnuia xuMmuueckux siaeMenToB J[. 1. Menneneena:
KOPOTKONIEPUOAHBIA W JUIMHHOIIEPUOAHBIM BapuaHThl. Ilepronsl W TIpymmsbl.
['maBHast 1 moOo4Hast moArpynmel, win A- u b-rpynmel. OTHOCHUTEIBHAS aTOMHAs
Macca.

Xumuueckue ¢opmynsl. Wuaexcel un  koddpduiuentsl. OTHOCHUTENbHAS
MOJIEKYJIsipHass Macca. MaccoBasi J0Jii XMMHUYECKOTO AJIEMEHTa B COEIUHEHUHU.

Nudopmanusi, KOTOpYO HECYT XUMUYECKHE POPMYIIBI.
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BanentHocte.  CTpykTypHble  (OpMysbl.  XHUMHUYECKHUE  DJIEMEHTHI
C MOCTOSIHHOM M NEPEMEHHOM BaJEHTHOCTHIO. BbhIBOA (opMynbl cOeAMHEHUS MO
BaJEHTHOCTH. OmpeeseHne BaJICHTHOCTH XMMHUYECKOrO 3JIeMEHTa 1o (opMyiie
BemecTsa. CoCTaBlIeHNE HA3BaHUM COCIMHEHMM, COCTOSAIIMX U3 IBYX XUMHUUYECKUX
AJIEMEHTOB, 110 BaJEHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BELECTB.

XuMuueckue peakuuu. PeareHTel M mpoAykThl peakuuu. lIpusHaku
XMMHAYECKUX PEaKIUi. YCIOBHs HUX IPOTEKAHWS W NpeKpameHusd. Peaxknuum
TOpEeHUS. DK30TEPMHUUYECKUE U SHAOTEPMUYECKUE PEAKLIUH.

3aKOH COXpaHEHUsI MacChl BEWECTB. XUMHUUYECKUE ypaBHEHUA. CoCTaBIICeHHE
XUMUYECKUX ypaBHeHHI. NHpopMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccudpukanus XMMHUUECKHX PEaKIHil 10 COCTaBy U YMCIY PEareHTOB U
IPOAYKTOB. THUIBI XMMHYECKUX peakuuid. Peakiuum coequHeHus, pas3iiokKeHus,
3aMmeleHust 1 oomeHa. Katanuzaropsl U KaTaaus.

JlemoHcTpanuu

e Komrekuysa MaTepuaioB U U3AEIUN U3 HUX.

e Mopaenu, UCNoJib3yeMble Ha ypoKax (GU3HKH, OMOJOTUU U Teorpaduiu.

e OObBEMHBIE U HIAPOCTEPKHEBBIE MOJIETN HEKOTOPHIX XMMUUYECKUX BEILIECTB.
e Mopaeny KpUCTaJUIMYECKUX PEIIETOK.

o (Cobupanue npubopa Jisl MOJTY4EeHUs ra3a U MpoBepKa ero repMeTUYHOCTH.
e Bo3sronka cyxoro jipaa, Hoja Wid HaTaavHa.

e ArperatHble COCTOSIHUS BOIBI.

e PasnmeneHne AByX  HECMEIIMBAIOIIMXCS  KUAKOCTEM € IOMOILBIO

JIEIIATENIbHON BOPOHKHU.

e JlucTmiiATop u ero padora.

e VYcraHoBKa J1s GUIBTPOBaHMS U €€ padoTa.

e VYcraHoBKa JJIs BbIapuBaHUs U €€ padora.

o Komnekuus ObITOBBIX MPUOOPOB ISl PUIBTPOBAHUS BO3TyXa.

e Paznenenne Kpacsiero BemiecTBa ¢uoMacTepa C MOMOUIbIO METoja

OyMa)kHOM Xpomartorpaduu.
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e Moenu aJuIOTPOIHBIX MOIU(MUKAIIMHN YIiiepoaa U CEephl.

e [lomydyeHue 030Ha.

e Tloprpersi 1. 5. bepuennyca u JI. 1. Menneneesa.

e KopOoTKOmepuoaHBIM W JUIMHHOIIEPUOAHBIA BAapHAaHTBl IEPUOAUYECKOU
cuctemsl /1. 1. Menpeneena.

e KoHCTpyHnpoBaHHE MAPOCTEPKHEBBIX MOAEIEN MOJIEKYII.

e Amnmnapat Kumma.

e Paznoxenue Ouxpomara aMMOHHUSI.

e [openue cepbl U MATHUEBOM JICHTHI.

e Iloptpetrst M. B. JlIomonocosa u A. JI. JlaByasse.

e  OnbITHL, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MAaCChl BELIECTB.

e ['openue docdopa, pacTBOpeHHE NPOAYKTA TOPEHHS B BOAE U HCCIIEJOBAHUE
ITOJIyYEHHOT'O pacTBOPA JIAKMYCOM.

e BsaumogelicTBue COJISIHON KUCIIOTHI C IITHKOM.

e Ilomyuenue ruapokcuaa meau(Il) u ero paznoxxeHue Npu HarpeBaHUU.

JlabopaTopHbIe ONBITHI

® O3HaKOMIJIEHHE C KOJUIEKI[MEH 1a00paTOpHOM MOCYIbI.
® [IpoBepka repMEeTHYHOCTH MPUOOpa AJis MOJTyUYEHUS Ta30B.
® O3HaKOMJICHHE ¢ MUHepaiamMu, 00pa3yrolIMMH FPaHuUT.

¢ IIpurotoBieHHE TETEPOTCHHONW CMECH TMOPOIIKOB CEPbI C KEIEC30M U HX
paszaerneHue.

¢ BzauMopmelcTBHE PACTBOPOB XJIOPUAOB W HOJAWIOB Kallds C PacTBOPOM
HUTpaTa cepedpa.

® [lonyuenune rtuapokcuaa wmeau(ll) u ero B3auMojaelcTBUE C CEpHOU

KHUCJIIOTOM.
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¢ B3anmoencTBre pacTBOpa COAbI C KUCIOTOM.

® [IpoBepka 3aK0OHA COXPAHEHUSI MACChI BEUIECTB HA IPUMEPE B3aUMOIECHCTBUS
IETOYM C KUCIOTOM.

¢ [IpoBepka 3aKkOHA COXPAHEHHUSI MACCHI BEIIECTB HA IMTPUMEPE B3aUMOICUCTBUS
miénoun ¢ comwto xeneza(lll).

® PaznoxeHue nepokcuaa BOJAOpojaa ¢ moMolplo okcuaa mapranna (IV). 11.

3aMeIIeHHE KEeIe30M MEU B MEAHOM KYIIOPOCE.
IIpakTnueckune padoThI
1. ITpaBuna TeXHUKH O€30MACHOCTU U HEKOTOPbIE BUJbI pa0OT B XUMUYECKOU
nabopaTopun (KaOMHETE XUMHUH).
2. HabGmronenue 3a ropsiei CBe4oHu.

3. AHanu3 mouBHI (aHaJoT paboThl «OYHCTKA TOBAPEHHON COTINY).

Ba:xueiimue npeacTaBuTe/Id HEOPraHmyeckux seuecrs. KoinyecrseHubie
OTHOIIICHUSI B XUMUH

CocraB Bo3nyxa. [lonstue 06 00BEMHOI J101€ () KOMIIOHEHTA MPUPOTHOMN
ra3oBoi cMecu — Bo3ayxa. Pacuér o0bEéMa KOMIIOHEHTAa Ta30BOM CMECH TI0 €T0
00BEMHOM J1071€ 1 HA00OPOT.

Kucnopoa. O3omn. [lonyuenue kucnopoaa. Cobupanue U pacrio3HaBaHUE
KUCJI0pO1a. XMMHYECKUE CBOMCTBA KACIOPOAA: B3aUMOAECHCTBUE C METAJIJIAMH,
HEMETaJUIaMH U CJIOXKHBIMU BeliecTBaMiu. [Ipumenenue kuciopoaa. Kpyrosopor
KHCIIOpOJa B IPUPOJIE.

Oxcunpl. OOpazoBaHne Ha3BaHUN OKCUIOB 10 ux dopmynam. CocTaBieHHUE
dhopMyI1 OKCHIOB MO UX Ha3BaHUAM. [IpecTaBUTENM OKCUIOB: BOJA U YTIECKUCIIBINA
ra3, Heraui€éHasi U3BeCTh.

Bonopon B npupone. @uznueckne 1 XMMUYECKUE CBOWCTBA BOJOPOJA, €TI0

IMOJYYCHHUEC U IIPUMCHCHHUC.
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Kucnorel, ux coctaB u wux kiaccudukanus. Hugukaropsl. Tabnuia
pactBopuMocTu. CepHas U COJIIHAsI KUCIIOThI, MX CBOMCTBA U IPUMEHEHUE.

Comu, wux cocraB u Ha3BaHusi. PacTBopuUMOCTH COJ€l B  BOJE.
[IpeacraBuTenu coneit: Xaopua HaTpusi, kKapOoHAT HaTpusl, pocdar KanbIus.

ITocrosinnas Asoraznpo. KommuectBo BemecrBa. Monbs. MomsipHas Mmacca.
Kparnbie e1MHUIBI U3MEPEHUS KOJIMYECTBA BELIECTBA — MHUJUIUMOJIb U KUJIOMOJIb,
MUJUTUMOJISIPHAS. ¥ KWIOMOJISIPHAs MacChl BELIECTBA.

Pacué€rsl ¢ ncnonp30BaHNEM MOHIATUI «KOJIUYECTBO BEIIECTBA», «MOJISPHAs
Maccay, «IOCTOSIHHAsE ABOTaIpo».

3akoH  ABoragpo. MonsgpHslidi  00b€M  ra3000pa3HBIX  BEIECTB.
OTHOCHTENBHAS INIOTHOCTH ra3a Mo APyroMy rasy.

KpatHble eIuMHUIBI H3MEPEHUS — MWUIMMOJIIPHBIA W KHIJIOMOJIIPHBIN
00bEeMBI ra3000pa3HbBIX BEIIECTB.

PacuéTel ¢ uCNOJIb30BaHUEM NOHITUI «KOJUYECTBO BEIIECTBA», «MOJSPHAS
Macca», «<MOJISIPHbIA 00BEM ra3oBy», «4UCIO ABOTaJpO».

I'unpocdepa. KpyroBopor Boasl B mpupone. Ousnyeckue u XUMUYECKHE
CBOWCTBA BOJBI: B3aUMOJICMCTBUE C OKCUIAMM.

OcHoBanus, ux cocraB. PactBopuMocTh OCHOBaHMU B Boje. V3MeHeHume
OKpacKd MHIAMKATOPOB B IIEJNOYHOM cpene. IlpencraBurenn menodei:
TUAPOKCUIBI HATPUS, Kalusl U KaJbLus.

PactBopurens u pacrBopéHHOe BewecTBO. PactBopbel. PactBopenue.
I'mppatel. MaccoBast goyisi pacTBOPEHHOTO BemlecTBa. Pacué€rel, CBsA3aHHBIC
C UCITOJIb30BAHUEM TTOHATHS «MAaCCOBas 10J151 PACTBOPEHHOTO BEIIECTBAY.

JdemoHcTpanumn

e OrmpeneneHne coaepx)aHus KUCIOPOJa B BO3yXE.
e [lomydyeHue KHCIIOpPOIa Pa3JIOKEHUEM IEpPMAHraHaTa Kajaus M NEPOKCUIA

BOJOPO/JIA.

e (Cobupanue METOAOM BBITECHEHHUS BO3yXa U BOJIBIL.

e Pacno3HaBaHHE KHCIOPOAA.
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e ['openue maruus, xenesa, yris, cepsl U pochopa B KUCIOPO/IE.

e Kotekuusa oKCUaOB.

o [lomydyenue, coOupaHue M pacrio3HaBaHUE BOIOPOA.

e [openue Bogopona.

e BizaumoaeiictBue Bogopoaa ¢ okcugom meau(ll).

e Kotekuus MUHEPaAIbHBIX KUCIOT.

e [lpaBusno paz0aBiieHUs CEPOM KUCIOTHI.

e Komnekuus coei.

e TaOnuia pacTBOPUMOCTU KUCJIOT, OCHOBAHUH U COJIEH B BOJIE.

e HekoTropsie MeTaIbl, HEMETAJJIBI U COCITMHEHUS C KOJIMYECTBOM BEUIECTBA,
paBHBIM 1 MOJIB.

e Mopaenb MOJISIPHOTO 00bEMA ra3000pa3HbIX BEIIECTB.

e Komnekuus OCHOBaHHM.

JlaGopaTopHble ONBITHI

¢ [TomyTHEHHE U3BECTKOBOU BOABI MPU MPOMYCKAHWH YIJIEKUCIIOTO rasa.
¢ [TomyyeHne BOOOPO/1a B3aUMOJICUCTBUEM LIMHKA C COJISTHOM KUCIIOTOM.
¢ Pacrio3HaBaHue KMCIIOT € IIOMOILBIO UHAUKATOPOB.

¢ M3MeHEeHNne OKpacKy UHAUKATOPOB B IECTOYHOM Cpee.

® (O3HakOMJICHHE C MpenaparaMyd JIOMAIIHEH WA IIKOJbHOW AalTEyKH:

pacTBOpaMu MEPOKCUIA BOJOPOA, CIUPTOBOM HACTOWKHA MOJA, AMMHAKA.
IIpakTnueckne padoThI
4. ITonyuyenue, coOupaHue U pacro3HaBaHUE KUCIOPO/a.
5. [lonydenue, cobupanue 1 pacro3HaBaHUuE BOJOPO/IA.
6. IlpurotoBrneHue pacTBopa C 3aJlaHHOW MAacCOBOW J0Jied pacTBOPEHHOTO

BEIIECTBA.

OcHOBHBIE KJIACCHI HCOPraHn4eCKMuXx COCI[I/IHeHI/Iﬁ



19

O6o0menne cBefaeHuid 00 OKcHMIax, WX KiaccUUKAIMK, Ha3BaHUAX U
cBoiicTBax. CriocoObI MOTyYEHUS! OKCHIOB

OcHoBaHus, ux Kiaccuukanus, Ha3BaHUs U CBOICTBa. B3aumopeiicTBue ¢
KHUCJIOTaMHU, KHUCJIOTHBIMM OKCHJIAaMHU M COJSIMHU. Pa3noxeHue HepacTBOPUMBIX
ocHOBaHMI. CIOCOOBI MOTYYEHUST OCHOBAHUM.

Kucnotsl, nx knaccupukanus u HazBaHus. OOLIuMEe XMMUYECKHE CBOMCTBA
KHCIIOT. B3auMopeicTBHE KHUCIOT € METaUIaMU. OJIEKTPOXUMUYECKUNA Pl
HalpsDKEHUM  METAJUIOB. B3aMMOAEMCTBHE KHCIOT C OKCHIAMM METAJUIOB.
B3auMozeiicTBUE KHCIOT C OCHOBAaHMSIMM — pEAKUUs HEWTpaIu3aluu.
B3aumopeiictBue  kucioT ¢ coisiMH. [lodyueHue — OECKHUCIOPOAHBIX U
KHCIJIOPOACOAEPKAIINUX KHUCIIOT.

Comn, ux kinaccupukauus | CBoilcTBa. BzaumopeiictBue comneil ¢
MeTaJlJIlaMUi, OCOOCHHOCTH ATUX peakiuii. BzanmoneiicTBre coselt ¢ coysimu.

['eHeTnyecKkue psAabl MeTala M HEMeTallla. ['eHeTudyeckas CBSI3b MEXKIY
KJIACCaMU HEOPraHUYECKHUX BEILECTB.

JlaGopaTopHble ONBbITHI

® B3anMoielicTBHE OKCHIA KAJIBLIIUS C BOJIOM.

¢ [loMmyTHEHHE U3BECTKOBOM BO/IBI.

® Peakuust HEUTpIM3aAIUM.

® [Tonyuenue rugpokcuaa menu(Il) u ero B3aumonelicTBre ¢ KUCIOTOM.
® Paznoxenue ruapokcuaa meau(ll) mpu HarpeBanum.

® B3auMoAeNCTBUE KMCIIOT C METalJIaMU.

® B3auMoAeMCTBUE KUCIIOT C COJISIMHU.

® O3HaKOMJICHHE C KOJIJICKIIMEH COJICH.

® B3aumoneiictBue cynbbara meau(ll) c xemneszom.
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® B3anMoaeiicTBHE COJIEH C COJISIMMU.

® ['eHeTHUECKas CBS3b MCKIOY KiIaCCaMM HCOPraHWYCCKUX BCIICCTB Ha IIPHUMCPC

COECIVMHCHUN MEIH.
IIpakTHyeckune padoThl
/. PemieHnne -SKCHEepUMEHTANBbHBIX 3a7ad 10 TeMe «OCHOBHBIE KIIACCHI

HEOPraHUYECKUX COCIUHECHUIN.

Ilepuoanyeckuii 3aK0H U MEPUOAMYECKAA CUCTEMA XMMHYECKHX IJIEMEHTOB
. U. MenneneeBa. CTtpoeHue aToma
EcrecTBeHHBIE  ceMEHWCTBA  XUMHUYECKHX  JJIEMEHTOB:  IIEJIIOYHBIE W
HIEJIOYHO3EMENbHBIE METAJUIbl, TaJIOreHbl, HMHEpPTHbIE (OJaropoAHbIE) Tras3bl.
AmMdoTtepHOCTh. AMBOTEpHBIE OKCUIBI U THAPOKCHIBI. KoMITIeKCHBIE COJH.

Otkpeitue JI. 1. MenaeneeBpM MEPUOANYECKOTO 3aKOHA M CO3JIaHUE UM
MEPUOIUYECKON CUCTEMBI XUMUYECKUX IJIEMEHTOB.

ATomBI Kak ¢opMa CYIIECTBOBAHUS XUMHUUYECKHX 3JeMEHTOB. OCHOBHBIC
CBEJICHHS O CTPOCHUU aTOMOB. JlOKa3zaTenbCTBa CIOXKHOCTH CTPOEHUS aTOMOB.
Omnsitel Pezepdopaa. [InanerapHas Mosens CTpOSHUS aToMa.

CocTaB aTOMHBIX SIA€P: MPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAsT aTOMHAs
Macca. B3auMocCBsI3b MOHATHN «POTOH», «HEUTPOH», «OTHOCUTENIbHAS aTOMHAas
maccay.

Muxkpomup. OnekTpoHbl. CTpo€HHE JJIEKTPOHHBIX YPOBHEM aTOMOB
xuMuueckux 35emMeHToB 1—20. TlonsiTue o 3aBepiIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTonbl. PuU3MUYECKU CMBICT CUMBOJMKH llepuoanueckor CHCTEMBI.
CoBpemeHHass (QopMyIUpPOBKA MEPUOJAUUYECKOTO 3aKoHA. VI3MEeHEHusi CBOWMCTB
JIEMEHTOB B TEPUOJIAX M TPYyMNIax Kak (YHKIHS CTPOCHHUS DIEKTPOHHBIX
000JI0YEK aTOMOB.

XapakTepuCTUKa JJIEMEHTAa-METAJIa W JJEMEHTa-HEMETaula 10  HX
MOJIOKEHUID B IEPUOJIMYECKON CUCTEME XUMHUYeCcKux odnemeHntoB J[. H.

Menneneena.
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JdeMoHCcTpauu

Pazmunbie popMbl TAOIUIT TEPHUOTNIECKON CUCTEMBI.

MonenupoBanue mocTpoeHus nepuoandeckou cucremsl . . Menneneesa.
e Mojaenu aToMOB XMMHUYECKHX 3JIEMEHTOB.
e Mopenu aToMOB 3J1EMEHTOB 1—3-T0 IEpUOIOB.

JlaGopaTopHbIe ONbITHI

® [Tonyuenune ampOTEPHOTro TUAPOKCHU]IA U UCCIIEIOBAHUE €0 CBOMCTB.

Xumuyeckasi CBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIC PEaKIUH
HNonnast xumuyeckas cBsA3b. MOHBI, 00Opa3oBaHHbIE aTOMaMH METaUIOB H
HemeTaJsioB. Cxembl 00pa3oBaHUSI MOHHOM CBSI3U Il OMHApHBIX COEIUHEHUH.
HoHHbIE KpUCTAUIMUECKUE PEHIETKH W (PU3NYECKHE CBOMCTBA BEUIECTB C 3TUM
TUIIOM pel€TokK. [TonsTre o popmyIbHON eAUHUIIE BEIIECTBA.

KoBanentHass xumudeckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTYpHbIE (POPMYJIBL.
[Tonsitue o BasienTHOCTH. KOBasieHTHas HenoJisipHas cBs3b. CxeMbl 00pa3oBaHMS
KOBAJIGHTHOM CBSI3U JUIsl OWHApHBIX COeAWHEHUN. MoJeKyIspHble U aTOMHBIE
KPUCTAUINYECKUE PEMIETKN U CBOMCTBA BEWIECTB C ITUM THUIIOM PEMIETOK.

DIIEKTPOOTPULATENBHOCTE. PsAn snekTpoorpuuarensHocTd. KoBasleHTHas
noJisipHast Xumuyeckas cBsi3b. Jumonb. Cxembl 00pa3oBaHUS KOBaJEHTHOM
NOJIIPHOM CBSI3M Il OMHApHBIX COeAMHEHW. MoJeKkylspHble W aTOMHBIE
KPUCTAUINYECKUE PELIETKN U CBOMCTBA BEIIECTB C ITUM THUIIOM PELIETOK.

Merannuyeckass XMMHYECKas CBA3b M METAUIMYECKAs KPUCTAJUINYECKas
peméTka. CBOWCTBA BEMIECTB C OATUM TUNOM pemeTok. Enunas npupona
XUMHUYECKHUX CBA3EH.

Crenenp okucneHus. CpaBHEHHE CTENEHH OKHCJIEHUS W BaJICHTHOCTH.
[IpaBuna pacuéra cTeneHel OKUCIeHus Mo (GopMysiaM XUMUYECKUX COCTUHEHUN.

OKHCIIUTENTPHO-BOCCTAHOBUTEINbHBIE peakuuu. OnpeneneHue CTeneHeu
OKHCJIEHUS JUIsl 3JIEMEHTOB, 00pa3yroIMX BEIECTBAa pa3HbIX KiaccoB. Peaknuu

MOHHOI0 OOMEHa M OKHCJIHMTEIbHO-BOCCTAHOBHUTEIBLHBIE pC€aKuunu. OxuciauTens U
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BOCCTAHOBHUTECIIb, OKHCIICHUC MW BOCCTAaHOBJICHHC. CocraBneHue ypaBHeHI/II\/'I
OKHUCJIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOZOM JJICKTPOHHOI'O Oajanca.

JdeMoHCcTpaMu

BI/IILCO(bpaFMeHTI)I )41 CJI&fII[BI «MoHHas XuMHYECKas CBA3bY.

Koutekuus BemecTs ¢ MOHHOM XUMHYECKOU CBA3BIO.

e Mopaenu NOHHBIX KPUCTAIUIMYECKUX PEMIETOK.

e BuneodparmenTs u ciaitapl «KoBageHTHass XUMUYECKasi CBS3bY.

e Koutekuus BeecTB MOJIEKYISIPHOTO U aTOMHOTO CTPOEHUS.

e Moaenu MOJEKYJISIPHBIX U aTOMHBIX KPUCTAJUIMYECKUX PELIETOK.

e BuneodparmenTsl u craiiapl «MeTamnueckas XUMUYECKask CBSI3bY.

o Komneknusa « MeTamibl U CIIaBbD).

e BzaumopeiicTBHe IUHKA C CEPOM, CONSTHOM KUCIOTOH, Xyopuaom meau (11).
e ['opeHue Maruus.

e B3auMonaencTBHE XJIOPHON U CEPOBOIOPOTHOUN BOJIBI.

JlabopaTopHbIe ONBITHI

¢ N3roToBieHne MOAENH, UILTFOCTPUPYIOLIEN CBOMCTBA METAJUIMYECKOMN CBSI3U

9 KJIIACC
IToBTOpEeHue U 00001IeHUE CBeAeHUI 0 KYpCY 8 Ki1acca
bunapnasie coequnenns. OKCHABI COICO0Opa3yIOIINEe U HECOIe00pa3yroIue.
['mapokcuapl: OCHOBaHHS, aM(OTEpHBIE THAPOKCHUIBLI, KHCIOPOACOICPIKAIINE
KuCIoThl. CpeHue, KUCable, OCHOBHBIC U KOMILJIEKCHBIE COJIH.

O06o01eHre CBEIEHUM O XUMHUYECKUX peakumsx. Kraccudukarus
XUMUYECKUX PEAKIUH 10 Pa3IMYHBIM ITPU3HAKAM: COCTaBY M YHCITy pearupyroIux
U 00pa3yromIMXcsl BEIIECTB, TEIIOBOMY 3(hdeKxTy, 0O0paTUMOCTH, HU3MEHEHUIO
CTCTICHEH OKHCIICHHS DJJICMEHTOB, OOpa3yIolIuX pearupyromme BeIecTBa,
arperaTHOMY COCTOSIHUIO PearupyIOIIUX BEIIECTB, CIOIH30BAHUIO KaTAIU3aTOPa.

[loHATHE O CKOpPOCTM XMMHMUYECKOM peakiuuu. DaxkTopsl, BIHAIOIIKAE Ha

CKOPOCTh XMMHMUYECKMX PpEaKUui: MpUpoJia PpPEearupyrolmx BEHIeCTB, HUX
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KOHILIEHTpAlusl,  TeMIepaTrypa,  IUIOIIAdb  CONPUKOCHOBEHMS,  HAJIU4YUE
karanuszaropa. Karamus.
JdeMoHCcTpaMu
e (O3HaKOMJIEHHE C KOJUIEKIIUSIMHA METANIOB U HEMETAJLIIOB.
e (O3HaKOMJIEHHE C KOJIEKIUSIMHU OKCUOB, KUCIIOT U COJICH.
e 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEAKIUU OT MPUPOABI PEarupyronux
BEILIECTB.
e 3aBUCHMOCTh CKOPOCTH XHUMHUUYECKON peakiuu OT KOHIIEHTpaIuu
pearupyronmx BeIecTB.
e 3aBUCHUMOCTDH CKOPOCTH XUMHYECKOU peakuuu oT MJIOIIAa AN
CONPUKOCHOBEHHUSI pEArUPYIOLIUX BEUIECTB («KUIISAIINI CIION).
e 3aBUCHMOCTb CKOPOCTM XHMHYECKOM peakuuh OT TeMIIepaTypbl
pEarupyronmx BEIIECTB.

JlaGopaTopHbIie ONBITHI

¢ BzaumoneincTBiue aMMuaka u XJopoBOAOPO/IA.

® Peakuust HEUTpIM3AIIAM.

® HaGmonenue termioBoro 3 dexTa peakiiui HeuTpaau3aium.

® B3aumojeiicTBre cepHOl KUCIOTHI ¢ okcuaoM Meau(Il).

® PazjoxkeHue NePOKCHIa BOJOPO/Ia C TOMOIIBIO KaTajaasbl KapTodes.

¢ 3aBUCHUMOCTh CKOPOCTHM XMMHUYECKOW pEaKIUU OT MPUPOJbl pearupyromux

BEII[ECTB Ha MTPUMEPE B3aUMOJICHCTBUS PACTBOPOB THOCYJIb(aTa HATPUA U XJIOPHIA

Oapus, THoCyb(haTa HaTPHUS U COJISTHON KUCIIOTHI.

® 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPOJIBI METAIIOB TIPH UX
B3aUMOJEUCTBUU C COJITHOM KUCIOTOM.

® 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEeaKluu OT MPUPOIbLI KUCIOT MPU UX

BSaHMOHCﬁCTBHH C KCJIC30M.
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® 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOUN pEAKIIMHU OT TEMIIEPATYPHI.
® 3aBUCHMOCTBH CKOPOCTH XMMHUYECKOM PEaKIMU OT KOHLEHTPALUH.

® 3aBUCHMOCTD CKOpOCTH XUMHYECKOMN pC€akiuun OT IJIOIIaN
COIMPUKOCHOBCHU pCAarupyromux BCIUICCTB.

® 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOUN peaKIMu OT KaTajn3aTopa.

XuMHYeCKHE PeaKUMU B PACTBOPAX JIEKTPOJIMTOB

[lonsitTue 00 DIEKTPONMTHUYECKOW JUCCOLMAIMH. DIEKTPOJUTHI U
HEJJICKTPOIUTHL. MeEXaHu3M JIHCCOUMALMN  DJEKTPOJUTOB C  PA3JIUYHBIM
xapakTepoM CBs3u. CTENneHb SIEKTPOIUTUYECKOW nuccounanuu. CHIIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

OCHOBHBIE  TOJIOKEHUS TEOPUM  DBJICKTPOJIUTHYECKOM  JUCCOLMALIUU.
Knaccudukanys WMOHOB M WX cBoicTBa. KHCIOTBI, OCHOBaHMS W COJMM Kak
aeKTpouThl. VX Kilaccudukanus u TUCcCouaIius.

OO0mue XMMUYECKUE CBOWCTBA KUCIOT: U3MEHEHUE OKPACKH MHANKATOPOB,
B3aUMOJICCTBUE C METAJUIAMU, OKCUJIAMHU U THAPOKCHUJIAMU METAJUIOB U COJISIMH.
Monekynsipable M HWOHHBIE (TIOJIHBIE U COKpalIEHHBIE) YpPaBHEHUS pEaKIuu.
XUMHUUYECKUM CMBICI COKPALIEHHBIX YPAaBHECHHUU. Y CIIOBUS IPOTEKAHUs PEaKLUN
MEXIY JIEKTPOJIMTAMHU 10 KOHIA. Psi1 aKTHBHOCTH METAJUIOB.

OOme XMMHYECKHE CBOMCTBA IIEJIOUEH: B3aMMOJCHCTBHE C KHCJIOTaAMHU,
OKCUJaMU HEMETaJIOB, coysiMu. OOIMe XMMUYECKHE CBOMCTBA HEPACTBOPHUMBIX
OCHOBAHUU: B3aUMOJICUCTBUE C KUCIOTAMHU, PA3JI0KEHUE IIPU HAIPEBAHUMU.

OO0mme XUMHUYECKHE CBOWMCTBA CPEIHMX COJICH: B3aUMOJICUCTBHE C
KHCJIOTaMU, II€J04YaMHM, COJISIMM U MeTaJlIaMu. B3anMoAeHCTBUE KUCIIBIX COJIEH CO
IEJT0OYaMHU.

['uaponu3 kak 0OMEHHOE B3aMMOJEICTBHE coiell ¢ BoAou. ['maponus comu
CWJIBHOTO OCHOBaHMSI U C1a00N KUCIOTHI. ['MIposu3 coiiv ciiaboro OCHOBaHUS U

CHJIBHOM KUCIIOTHL. Bomopoanblii moka3atens (PH).
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CBolicTBa KHCJIOT, OCHOBAHUM, OKCHJIOB W COJIEM B CBETE€ TEOPUU
ANEKTPOJIUTUYECKOM  JUCCOIMALIMM U TPEJICTABICHUNH 00  OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUSIX.

JdeMoHCcTpaIMuA

e licnbiTaHue BEMIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCT.

e 3aBUCUMOCTD 3JIEKTPONPOBOJAHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPAIIUH.
e J[BMIKEHHME OKPAIICHHBIX HOHOB B AJIEKTPUYECKOM IIOJIE.

e OrmpenesieHUE XapaKTepa Cpeibl B pacTBOpaXx COJICH.

JlabopaTopHbIe ONbITHI

® lucconuanus caaObIX JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KHCIIOTHI.
® M3MeHeHne OKpaCKu MHANKATOPOB B KUCIOTHOU Cpele.
® Peaknust HEUTpANIU3aLMK PACTBOPA MIETOYH PAZTUIHBIMU KHCIIOTAMH.

® [Tonyuenue runpokcuaa meau(1Il) u ero B3aumMoIelicTBUE ¢ pa3IMUYHbIMU

KHCJIOTaMU.

® B3aumoieiicTBHE CUIIbHBIX KUCIOT ¢ okcuoM Meau(Il).
¢ B3auMoAeUCTBUE KMCIIOT C METaJlJIaMU.

® KauecTBeHHas peakius Ha KapOOHAT-HOH.

¢ [Tonydenue CTyHSI KDEMHUEBOM KUCIIOTHI.

¢ KadecTBeHHas peakius Ha XJIOPUA- WIH CYIb(aT-HOHBI.
¢ M3meHeHne OKpacKu MHAUKATOPOB B IIECJIOYHOM CpEJIE.
¢ B3anmoaencTBrE EI0YEN C YIVIEKACIIBIM Fa30M.

¢ KauecTtBeHHast peakiysi Ha KATHOH AaMMOHUS.

® [Tonyuenue runpokcuaa meau(ll) u ero pasznoxenue.
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® BzaumozeiicTBre KapOOHATOB C KHUCIOTAMHU.
® [Tonyuenue runpokcuaa xeneza(lll).

® B3aumoieiicTBure xKese3a ¢ pactBopoM cyibhara meau(ll).

IIpakTHyeckune padoThl
1. Perenue skcniepruMEeHTANIbHBIX 33724 110 TeMe « DNEKTPOTUTHYECKas
JIACCOLIAALTUSY.
HemeTaJyibl 1 MX COeIMHEHUS

CtpoeHue aTOMOB HEMETAJIJIOB U UX IMOJOKEHUE B MEPUOIUUECKON CUCTEME.
Psn snextpootpuiniatenbHocTH. Kpuctamimueckue pemeéTku HEMETAUIOB —
mpoCThIX BemiecTB. du3nyeckue CcBOMCTBa HemeTauioB. OOmKe XUMHUYECKUE
CBOMCTBA HEMETAJIJIOB: OKUCIIUTEIIbHBIE U BOCCTAHOBUTEIBHEIC.

["anorensl, cTpoeHUE UX aTOMOB M MOJEKyd. PU3HUECKHE U XUMUYECKUE
CBOMCTBa TaJIOT€HOB. 3aKOHOMEPHOCTHM W3MEHEHHSI CBOMCTB TaJOT€HOB B
3aBUCUMOCTH OT HX TIOJOXKEHHUS B mepuoauueckoit cucreme. Haxoxnenue
raJIor€HOB B MPUPOJAE U UX IMOJy4YeHHE. bUOJOrnueckoe 3HaueHUe U MPUMEHEHNE
raJioreHoB.

['anoreHoBOIOpOABI M COOTBETCTBYIOIIME WM KHUCJIOTHI: IUJIaBUKOBAs,
coJisiHas, OpOMOBOJOPOJHAs, HOJOBOMOpoaHas. [amorenuanl. KadecTBeHHBIE
peaKIuy Ha rajoreHu/1-uoHbl. [IpuMeHnenne coeIMHeHU TaIOTeHOB.

O6mras xapakrepucTtuka 3yeMeHToB VIA-rpynmel. Cepa B mpupomae u e
MoJlyuyeHue. AJUIOTpOIHbIe MOAMGUKAIMKA Cephbl U UX CBOMCTBA. XHUMHUYECKHE
CBOWCTBA CEPBI U €€ NIPUMEHEHHUE.

CepoBOIOPOJI: CTPOCHHUE MOJEKYIBI, (DU3NIECKHUE U XMMUYECKHUE CBOMCTBA,
nosyueHue u 3HayeHue. CepoBonmopoaHas kuciora. CynbQuibl U UX 3HAYEHUE.
JlromurODOPHI.

Oxcun cepwi(1V), cepaucras kuciora, cynbgutel. KadecTBeHHas peaxius
Ha CyJIb(UT-UOH.

Oxcun cepri( V1), cepnast kucnota, cynbhatsl. Kpuctammoruaparsi.
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CepHass KucClIOTa Kak CWJIBHBIM 3iekTposuT. CBOHCTBa pa3z0aBiIeHHOM
CEpHOM KHUCIIOTBl KaK THUIIMYHOW KHCJIOTHL: B3aUMOJICCTBHE C METAJJIAMH,
OCHOBHBIMU U aM(QOTEPHBIMH OKCHUJAMH, OCHOBAHMSIMHU U aM(OTEepHBIMU
ruApoKcuaMu, coiisiMu. KaduecTBeHHast peakius Ha cylb(ar-HoH.

OO6mrast xapaKTepUCTUKA dTIEMEHTOB V A-Tpyniibl. A30T, CTPOCHHE €T0 aToMa
1 MoJieKyibl. OU3NUecKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHE a30Ta. A30T
B IIPUPOJIE U €r0 OMOIOTUYECKast POJib.

AMMMaAK, CTpOEHHE MOJIEKYJIBI U (pU3ndecKkrue CBOKMCTBA. AMMHAYHas BOJA,
HaIATBIPHBIM COHMPT, THApPAT aMMuaka. JIOHOPHO-aKUENTOPHBIM MEXaHH3M
oOpa30BaHUs CBSA3M B KATHOHE aMMOHHUsI. BocCcTaHOBUTENIbHBIE CBOMCTBA aMMHAKA.
Conu aMMOHHMs ¥ UX puMeHeHre. KauecTBeHHast peakiivs Ha KATHOH aMMOHMUSL.

Oxcuapl a3ora: HecoseoOpa3yroIue U KUCIOTHBIE. A30THCTasl KUCIOTa U
HUTPUTHI. A30THasI KUCIIOTA, €€ TOJIydeHue U cBorcTBa. Hutparsl.

®ocdop, crpoenune artoma u amwiorponus. Pocunpl. Pochun. Oxcun
dochopa(V) u pochopnas (opropochopnas) kuciora. Pocharsl.

OOmas xapakrepucTuka 31eMeHTOB [VA-rpymnmbl: 0cOOEHHOCTH CTPOEHUS
aTOMOB, NPOCTBIX BELIECTB M COCAUHEHUN B 3aBUCHMOCTH OT IOJIOKEHUS
AJIIEMEHTOB B MEPHOJUYECKON cucTeMe. YTiaepoi. AIIOTpOnHble MOAU(UKAIUN:
anma3s, rpadut. AMOpGHBIN yIiepoa: caxa, akTHBUPOBAHHBINA YroJib. AJCOpOITus.
XUMHUYECKHE CBOMCTBA yriaepoaa. KOKCOXMMHUYECKOE MPOU3BOJICTBO U €r0
npoaykuusa. Kapouap.

Oxkcup yrinepona(ll): ctpoeHre MOJEKyJibl, MOTy4YeHHe U cBoMcTBa. OKCUT
yriepoaa(IV): crpoeHue MoJieKyJibl, MOJYYeHUE U CBOMCTBA. YTOJIbHAS KUCJIOTA.
Conu yroiapbHOW KHCIOTBI: KapOOHaThl M THIpoKapOoHaThl. TexHuueckas W
NUIIEBas COAA.

Oprannueckasi XuMusi. Y TII€BOIOPOIBI.

MeraH, 3TaH U NPONAH KakK IpPeAeSIbHbIE (HACBILIEHHBIE) YIIEBOAOPOJBI.

OTUNIeH MW aleTWIeH Kak HemnpeaeabHble (HEHACBHIIICHHbIE) YIJIEBOJOPOIbI.
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CrpyktypHble  Qopmynbl  BemectB. [openue  yrieBonoponoB. Peakuuu
JETUAPUPOBAHUS TTPEACTBHBIX YIIIEBOJAOPOIOB.

CrnupThl. DTUIOBBIM CIUPT, €r0 MOJyYEHUE, MPUMEHEHHE U (PU3UOIOTHYECKOe
neucTBue. TpEXaTOMHBIN CIIUPT TJIUMLIEPUH. Y KCYCHAsi KMUCJIOTa KAK MPEICTAaBUTEIb
KapOOHOBBIX KUCJOT.

Kpemnuii: crpoeHue aromMa u HaxoxzaeHue B npuponae. CUIUMLIUIBI U CUJIaH.
CaoiictBa kpemuus. Oxcun kpemausi(IV). KpemuueBas kuciaota v €€ coiu.

[IpownsBoaCcTBO CTEKJia u IIEMEHTA. [Iponykius CHWJINKATHOU
MPOMBIIIUICHHOCTH:  ONTHYECKOE  BOJIOKHO, Kepamuika, dapdop, dasHc.
OnTtu4eckoe BOJIOKHO.

Hemeramibl B npupoge. @pakiMOHHAS MEPETOHKA KUJKOTO BO3AyXa Kak
Croco0 MoJIydeHusl KUCJIOopoJia, a3ota u aproHa. [lomydenue docdopa, kpemHus,
XJI0pa, noAa. IIEKTPOIU3 PACTBOPOB.

[TonyueHne cepHON KHUCIOTBI: ChIPbE, XMMHU3M, TEXHOJOTMYECKas CXema,
METOJ] KUIIAIETO CJO0s, MPUHIUIBI TEIIOOOMEHA, MPOTUBOTOKA U IUPKYJISIUU.
Oneywm. [Ipon3BoaCTBO aMMHUaKa: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs! CXEMA.

JemoHcTpanuu

e Komnekuys HEMETaIOB.

e Moaenu  KpHUCTAUIMYECKUX  PEIIETOK  HEMETAJUIOB:  aTOMHBIE U

MOJIEKYJISIPHBIE.

e (30HATOP U NPUHITUIIEI €TI0 PAOOTHI.

e [opeHue HEMETAJIOB — MPOCTHIX BEIIECTB: cephl, Gocdopa, APEeBECHOTO

YTJIA.

e (OO0pa3iibl TaJJOTEHOB — MPOCTHIX BEIICCTB.

e BsaumojelcTBHE rajJJoreHoB ¢ MeTalJIaMU.

e BriTecHeHue xjgopa OpoOMOM WIIM MOJ1a U3 PACTBOPOB MX COJIEH.

e Kotekius npupoaHbIX COSAUHEHUN XJI0pa.

e B3anMoaeiCTBUE CEPBI C METATIAMMU.

e ['opeHue cepbl B KUCIOPOJE.
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Komnekuus cynb@uaHbIx pya.

KauectBeHHas peakiius Ha Cyb(uI-UOH.

OOecrBeuMBaHNE OKPAIICHHBIX TKAHEH CEPHUCTBIM Ia30oM.

B3anmoenicTBue KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI C MENBIO.
OOyrnuBaHue OpPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON  CEepHOM
KHUCJIOTOM.

Juarpamma «CocTtaB BO31yXay.

BuneodparmenTs! u cnaitasl «IItuubu 6azape.

[Tosryuenue, cobupanue U pacrio3HaBaHUE aMMHaAKa.

Paznoxxenue 6uxpomaTa aMMOHUS.

B3auMopnencTBre KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO.
I'openune u€pHoro nopoxa.

Pa3noxenue HUTpaTa Kajiugd U TOPEHUE B HEM IPEBECHOTO YroOJIbKa.
OO0pa31sl IPUPOIHBIX CoeAMHEHUH docdopa.

["openue docdopa Ha BO3TyXe U B KUCIOPO/IE.

[Tonyuenue 6emoro pocdopa u UCTIBITAHUE €TO CBOMCTB.

Komnexkuust «O0pa3ibl MPUPOIHBIX COCTUHEHUH YTIIEpo1ay.

[Toptper H. 1. 3emuuckoro. Ilormomenne pacTBOPEHHBIX BELIECTB WU
ra3oB aKTUBUPOBAHHBIM YTJIEM.

Y CTpOUCTBO MPOTUBOTA3a.

Mopnenu MoJieKysl MeTaHa, 3TaHa, TUJICHA U alleTUJICHA.

B3aumogeiicTBue stusieHa ¢ OpOMHOM BOJOW M PacTBOPOM IE€pMaHTraHaTa
KaJIus.

OO11ue XUMHUYECKUE CBOWCTBA KUCIOT HA IPUMEPE YKCYCHOU KUCIIOTHI.
KauectBenHas peakiysi Ha MHOTOaTOMHbBIE CITUPTHI.

Komnekmust «O06pa3iibl TPUPOIHBIX COCTUHECHUN KPEMHUS.

Kosmnekmus crekna, kepaMUKU, HEMEHTA U U3JIETIUN U3 HUX.

KOJIJIGKI_II/IH MMpOAYKIHNH CUJIMKATHOMU IMPOMBIIIJICHHOCTH.
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e Buneodparments! u cnaiiabl «[Ipon3BoaCTBO CTEKIIA U LIEMEHTaAY,

o Komnekuus «IIpupoansie coeTMHEHNS] HEMETAIIOBY .

e Bugeodparmentst u cnaiiapl  «DpakUMOHHAs TEPETOHKA KHJKOTO
BO3IyXa».

e Bugneopparmentsl u cnaigel «llomyueHue Bojopona, Kuciopoga Hu
raJIOr€HOB 3JIEKTPOIUTHUECKUM CIIOCOOOMY,

e Mogenu anmaparoB I IPOU3BOJICTBA CEPHOU KHUCIIOTHI.

e Mozenb KUIALIEro CIIOS.

e Mojenb KOJIOHHBI CHHTE3a aMMHAKA.

e Buneodparments u ciaitabl «IIpon3BoICTBO CEPHOM KUCTOTHI.

e BuneodparmenTsl u cnaiiasl «lIpon3BoacTBO aMMHAKaY.

e Komreknusa «CpIpb€ IS MOTYYEHHS] CEPHOU KUCIOTBD).

JlabopaTopHbIe ONbITHI

® Pacrio3zHaBaHHE rajJoreHNUI-HOHOB.

¢ KayecTBeHHbIE peaKlIUU Ha CyIb(paT-HOHBI.

® KauecTBEeHHas peakiys Ha KATHOH AMMOHHMS.

¢ XMMHUYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
¢ KauecTBeHHbIE peakuuu Ha (ochaT-uoH.

® [lonmy4yeHue U CBOMCTBA YIOJIBHOW KUCIIOTHI.

¢ KayecTBeHHast peakiusi Ha KapOOHAT-HOH.

® [IponyckaHue yriieKMciIoro raza 4epe3 pacTBop CUIIMKATa HATpHUs.

IIpakTnueckne padoThI
2. 3yuenue CBOMCTB COJITHON KUCIIOTHI.
3. MI3yueHue CBOWCTB CEPHOI KUCIIOTHI.
4. IlonydyeHrne aMMuaKa U U3y4eHUe ero CBOMCTB.

5. [lomyuenue yriekucnoro raza. KauectBeHHas peakuus Ha KapOOHAT-HOHBI.
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MeTtasibl M MX COCAUHEHUS

[TonoxxeHne METAIUIOB B MEPUOAUYECKOW CUCTEME XHMHUYECKHX 3JIEMEHTOB
. . MeHnaeneeBa, CTpOEHHE aTOMOB M KPUCTAJUIOB METaIoB. MeTamndeckas
CBA3b W METAJUIMYECKAS KpUCTAIUIMYECKass pemerka. Puzndeckue CBOWCTBA
METaJUIOB:  AJIEKTPO- M TEIUIONPOBOAHOCTh, OTpaXKkarolas CIOCOOHOCTb,
IJIACTUYHOCTh. YEPHBIEC U IBETHBIE METAJLIIBI.

Meranmnel Kak BOCCTAaHOBUTENW. OJEKTPOXMMHUYECKUM DAL HANPSKCHUM.
B3aumojeiicTBUe METaNIOB C HEMETAUIaMHU, OKCHIAMH, KHUCJIOTAMH, COJISIMU.
AJFOMUHOTEPMUSI.

OO6mast xapaktepucTuka sieMeHTOB |A-rpymnmbl. OKCHIBI U THAPOKCHUIBI
HIEJIOYHBIX METAJJIOB, UX IMOJYyYEHHUE, CBOWCTBA, MPUMEHEHUE. BaxHele coiu
HIEJ0YHBIX METAJUIOB, UX 3HAYEHUE B IIPUPOJE U )KU3HU YEIIOBEKA.

O6mast xapakrepuctuka 37eMeHTOB |lIA-rpynmbel. OKcHIIBI U THAPOKCHIBI
HIEJI0YHO3EMENBHBIX METAJJIOB, HX MOJy4eHHE, CBOMCTBA M IPHUMEHEHUE.
BaxHelimme coiu IIeJI0YHO3EMENIbHBIX METAUIOB, UX 3HAYEHUE B IMPUPOAE U
KU3HM yesioBeka. KapOoHaThl U THIpOoKapOOHATHI KaIbITHSI.

Bpemennas u noctosiHHas KECTKOCTh BOJIbI. CIOCOOBI yCTpaHEHUsI BPEMEHHOM
#eéctkocTu. CriocoObl ycTpaHEHUs TOCTOSTHHON KECTKOCTH.

CoenvHEHUsT ANMIOMUHHS B IPUPOAE. XMUMHUYECKHME CBOMCTBA aAJIOMHUHUA.
Oco0OEHHOCTH OKCHJA W THAPOKCHIA ATIOMUHUS KaK aM(pOTEPHBIX COEIUHEHUH.
Baxxneiimme conu amroMuHus (XJIOpUI, CyIbdar).

Oco0OeHHOCTH cTpoeHHUs aToMa kene3a. JXKene3o B npupoje. Baxkueliue pysl
xenesa. [lonyuenne uyryna u cramu. Oxcunbl u ruapokcuast sxene3a(ll) u (III).
Comu xene3a(Il) u (II). OOHapykeHHE KaTHOHOB *keje3a B pacTBOpe. 3HAUCHHE
COeIMHEHUH Kele3a.

Koppo3sus razoBast (XuMHUYECKasn) U JICKTPOXUMHUYECKas. 3alUTa METAJIOB OT

Koppo3uu. Meramiel B nipupone. [londatue o meramnypruu. YU€pHas u UBETHas
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Meramutyprug.  [lupometanmyprusi, THAPOMETANUTYPrus, SJIEKTPOMETAILTYPTrHsl.

Homennsblii iporiecc. [lepepaboTka yyryHa B cTajib. DIEKTPOIU3 PACILIIABOB.

JdeMoHCcTpaMu

BzaumonenicTBre HaTpus, JIUTUA U KaJIbLUUS C BOJOM.

['openue HaTpusi, MarHus M *eJe3a B KUCIOPOE.

Bcenplmka TEpMUTHON CMECH.

B3auMojelicTBUEe CMeCH TTOPOIIKOB CEPhI U JKEJIe3a, [IMHKA U CEPHI.
BzaumoelicTBrE alltOMUHUS C KMCIIOTaMH, 1I€JI0YaMi U BOJOU.
BzanmopernicTBue xkene3a 1 MEIU C XJIOPOM.

B3anmonelicTBue Meau ¢ KOHUEHTPUPOBAHHOM CEPHOW KHCIOTOW M a30THOU
KHCIJIOTOU (pa30aBIe€HHON U KOHLIECHTPUPOBAHHOM).

Okpacka IJIaMeHU COCIMHEHUSIMU 1IEJIOYHBIX METAJIJIOB.

Okpacka IJIaMeHU COSIMHEHUSIMU 111€JIOYHO3EMENIbHBIX METAJIIIOB.

I"'amenue n3BecTH BOIOM.

[Tonmydyenne KECTKOM BOJBI B3aWMMOJACHCTBUEM YIJIEKUCIOrO Ta3za C
W3BECTKOBOI BOJIOH.

YcrpaHneHne BpeMEHHOM KECTKOCTH KUIITYCHUEM M I0OABIICHHEM COJIBI.
YcTpaHeHne NoCTOSHHOM KECTKOCTH TOOABIEHUEM COJIBI.

WMoHUTBI ¥ IPUHIUT UX JeUCTBUS (BUIEO(PArMEHT).

Kosmnekuus npupoIHbIX COETUHEHUIN aTIOMUHUS.

BuneodparmenTs! u ciaiiapl « OKCHI ATFOMUHHS U €TI0 MOJIA(DUKAIIIN).
[Tomydyenne ampOTEpHOTO THAPOKCHUIA ATIOMUHUS WU HCCIEIOBAaHHE €ro
CBOMCTB.

Komnekus « XuMuyeckrue HICTOUHUKH TOKaY.

Pe3ynpTarsl JIMTENBHOTO SKCIEPUMEHTA 0 U3YUYECHUIO KOPPO3UU CTAIBHBIX
W3EIUN B 3aBUCUMOCTH OT YCJIOBHUM IIPOLIECCOB.

Boccranosnenue menu u3 okcuaa meau(Il) Bomopoaom.

BuneodparmenTs! u crnaiinpl «IIpon3BoICTBO UyTyHA U CTAJIY.

Buneodparments! u cnaiiasl «M3nenust U3 4yryHa v CTaiamy.
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e Buneodparmentsl u ciaiiasl «[[pon3BoACTBO ATFOMUHUS.

JlaGopaTopHbIe ONbITHI

® B3aumojeiicTBure xKese3a ¢ pactBopoM cyibpara meau(ll).
¢ [Tomy4yeHne U3BECTKOBOW BOJIBI U OTIBITHI C HEM.
® [Tonyuenue ruapokcuos xene3a(ll) u (111).

¢ KauecTBEHHBIC PCAKIUHN Ha KATHUOHBI JKCJIC3a.

IIpakTnyeckue padoTbl
6. XKécTtkocTb BOBI U cIOCOOBI €€ yCTpaHEHUS.

7. PenieHue skciepuMeEHTaIbHBIX 3a/1a4 10 TeMe «MeTauiby.

XuMHS M OKPYKAKOLIAA cpelaa

Crpoenue 3emud: sAIpo, MaHTHs, 3€MHas Kopa, jutocdepa, ruapocdepa,
atMocdepa. Xumudeckuit coctaB 3emun. ['opHblie mopoasl. Munepansl. Pymbl.
Ocanounsie ropHsie nopoasl. [lone3Hsie neckonaeMeble.

M cTOYHMKM XMMUYECKOTO 3arpsi3HEHUs OKpy:karoiied cpenbl. ['nmodanbHbIC
HKOJIOTUYECKUE TPOoOJIEMbl UEJIOBEUYECTBA: HApYIIEHHE OHOTr€OXMMHUYECKHX
KPYTOBOPOTOB XMMUYECKHUX JJIEMEHTOB, IMOTEIUICHUE KIMMAaTa, KUCIOTHBIE JOXKIN
u Jp. O30HOBBIE ABIPbI. MexayHapoAHOE COTPYAHMUYECTBO B 00JacTH OXpaHbI
OKPYKaIOILEl Cpeibl OT XUMUYECKOTO 3arpsI3HEHUS. «3€JIEHAs XUMUS».

JdeMmoHcTpanuu

e Buneodparments u ciaitapl «CTpoeHne 3eMiu U €€ XUMUYECKU COCTaBy.

e KoJsuiekuus MUHEpaAIOB U TOPHBIX MMOPOLL.

e Komrekuusa «Pyapl MmeTamiosy.

e Buneodparmentsl u crnaiiapl «['7100anbHbIE SKOJOTHYECKHE MPOOJIEMbI

YEJI0BEYECTBAY.
e BuneodparMeHThl 1 claiabl O CTENEHH SKOJIOTMYECKON YMCTOTHI TOBapa.

JlabopaTopHbIe ONbITHI
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® M3y4deHue rpaHura.

¢ I/ISY‘ICHI/IG MAapKHUPOBOK PA3JIMYHBIX BUIOB IIPOMBIIIIICHHBIX

" IPpOAOBOJIbCTBCHHBIX TOBAPOB.

O0001meHne 3HAHUI 110 XMMHUM KyPC€a OCHOBHOM IIKOJIBI.
Hoaroroka Kk OCHOBHOMY IoCyAapCTBEHHOMY JIK3aMEHY
CrpoeHue aromMa B COOTBETCTBHHM C IIOJIO)KEHHUEM XHUMHUYECKOIO 3JIEMEHTA
B epuoguyeckor  cucreme. CTpoeHne  BemIEeCTBA:  XUMHMYECKasl  CBS3b
U KpUCTAJUIMYECKasl peléTka. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3JIE€MEHTAMU
IPOCTBIX BEILECTB (METAUIOB, HEMETAJIOB, OJIArOpOJHBIX T'a30B) OT MOJIOKEHUS
DJIEMEHTOB B IEPHOJAYECKON CHUCTEME. THUIIOIOTHs HEOPTaHWMYECKHUX BELIECTB,
paszelieHue uX Ha Kiacchl ¥ rpynisl. [Ipencrasurenu.

[Ipy3Haku W yCIOBHS TMPOTEKAHUS XHUMHYECKHX peakuuii. Turmonorus
XUMHUYECKUX pEeakUuil Mo pa3nyHbIM MpU3HaKaMm. Peakuuum HOHHOro oOMeHa.
OKHCINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

XHUMHUYECKUE CBOMCTBA ITPOCTHIX BEIMIECTB. XaPAKTEPHBIE XUMUYECKUE CBOKMCTBA
COJICO0PA3yIOIINX OKCUAOB, THUAPOKCUAOB (OCHOBAHMM, KHCIOPOICOIEPKAIINX

KHUCJIOT 151 aM(pOTEepHBIX TUAPOKCHUJIOB), COJIEH.
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TemaTnveckoe IIIAHUPOBAHUE

8 KITACC

(2 u. B HeaeI0, Bcero 68 u.)

Homep
OcHoBHOE cogepKaHue XapaKkTepucTHKA OCHOBHBIX BU/I0B /1eATEJIbHOCTH
YpPOKa Tema ypoka
yYpOKa y4yammxcs (Ha ypoBHe y4eOHbIX AeCTBHI)
n/n
HavanbHble NOHATHS U 3aKOHBI XuMuM (20 u)
1 IIpenmer XxuMuH. Tena u BemecrtBa. CBOMCTBa BEHIECTB. JTaJOHHBIE Obvacuamb, 4YTO TPEAMETOM  HM3YyYEHHMS  XHMHUHU

Ponp xumun

B )KXM3HU YCIOBCKa

¢usznueckue  cBOMCTBAa  BemecTB.  MaTepuaisl
Y MaTepHaiOBeIcHuE. XHUMHUYECKHE sBJIeHUA. Ponb
XUMHUM B OKM3HH  COBPEMEHHOro  OOIIecTBa.
OtHomieHue oOmEecCTBA K XUMHUH: XeMopuimus u
xemodoous.
Hemoncrpaumnu. Koiekuus MaTepruanoB U

U3ASTINN U3 HUX.

O3HaKoMJIEHHE

JlabopaTopubie  ombITHI. 1.

C KOJIJIEKIIMEH J1abopaTOPHON MOCYAbI

SIBJISIIOTCS BEIIIECTBA, UX CBOMCTBA U MIPEBPAIICHHUS.
Pa3znuyams Tena u BelecTBa, BEIIECTBA U MaTEpPHAIIbI.
Ycemanasnueams ~ TPUYMHHO-CIEACTBEHHBIE  CBS3H
MEXAy CBOMCTBAMM BEIIECTB U UX IPUMEHEHUEM.
Xapaxmepuzoéams TOJOKUTENBHYIO U OTPULIATEIbHYIO
pOJIb XUMHH B KU3HU COBPEMEHHOTO OOIIECTRA.
Apeymenmupoéams CBOIO TO3ULUI0 110 OTHOLIEHUIO

K XxeMo(pwInu 1 xeMopoOuu
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Meroasl  usydenus | Meroasl U3y4EHUS XUMMUHU. Habmronenue. | Xapakxmepuzosamo OCHOBHBIE METOJIbI U3y4ECHUS
XUMUU OKCHEPUMEHT MopenupoBaHue. Mogenu | eCTECTBEHHO-HAYUYHBIX TUCLHILINH.
MaTepuajgbHble  (BELIECTBEHHbIE) W  3HAKOBBIE | [Ipugooums NpUMeEpbl MaTEPHAIbHBIX U 3HAKOBBIX, WIIN
(cuMBOJIBHBIC). CHUMBOJIbHBIX, MOJI€JIEH, UCTIONIb3yeMBbIX Ha YPOKax (pU3MKH,
JemoncTpanuu. Mojienu, UCTIONb3yeMble HAa YpOKax | OMOJIOTHUHU U reorpadum.
¢usuku, Ouosorun u reorpadpun. OObEMHBIE U | Cobupamb 0ObEMHBIE U HIAPOCTEPKHEBBIE MOJIEIH
LIAPOCTEP>KHEBBIE MOJEIN HEKOTOPBIX XHMUYECKUX | HEKOTOPBIX XMMHUYECKHX BEILECTB
BeniecTB. Mozenu KpUCTaNINYECKUX PEIIETOK
ArperarHble I'azer. JKuakoctu. TeEpasle BemecTBa. B3auMmuble | Paziuuams TpU arperaTHbIX COCTOSHUS BEIIECTBA.

COCTOsSIHHA BEIICCTB

Nnepexoanl BCIICCTBA nus3 OJJHOT'O arperatHoro

COCTOSHUSI B Jpyroe: BO3rOHKa (cyOnmumarnus)

necyOonumanus, — KOHAEHCAlMss W HCHapeHwue,
KPHUCTAJUTU3AIM U TUIaBJICHUE.
JleMoHCTpanum. Cobupanue npubopa It

MOJYyYECHUsI Ta3a U IPOBEPKA €ro T'e€PMETUYHOCTH.
Bosronka cyxoro npga, uoma wWid HadTaluHA.
ArperaTtHpie COCTOSIHHS BOJIBI.

ONBITHI. 2.

JlaboparopHble [IpoBepka

TCPMETUIHOCTU npn60pa JJI TIOJTyYCHH A T'a30B

Yemanasnueamo B3aMMOCBs3b MCKOY arperaTHbIMA

COCTOSIHUSIMH Ha OCHOBE B3aMMHBIX I1€PEX0JI0B BELIECTBA.
Hnniocmpuposams ~ B3aMMHBIE  TI€PEXOJbl  BELIECTB
MpUMEpaMHU.

Habniooams XxuMuyeckuil S5KCIIEPUMEHT U Oelamb BBIBOIbI

Ha OCHOBC Ha6J'IIOI[eHPII>i
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Ilpakmuueckasn

paboma 1

HpaBI/IJIa TEXHHMKH 0€30IaCHOCTU U HCKOTOPLIC BU/IbI

paboT B XMMUYECKOH JTabopaTopru (KaOMHETE XUMHH)

Pabomampw C 1a00paTOPHBIM 000py10BaHNEM

1 HarpCBaTCJIbHbIMU an60paMH B COOTBCTCTBHUH
C MpaBUJIaMH TEXHUKH O€30MaCHOCTH.

Beinoanams mpocTelme MaHUIYISIUHA C J1a00PaTOPHBIM
1a00paTOPHBIM

000pyI0BaHUEM: c ITaTUBOM,

CO CIIMPTOBKOM

Jlomawinuti

IKCnepumenni

HabGnronenue 3a ropsiei cBe4oi

Buvinonnams 6e3onacHbie B JOMAIIHUX YCIOBUSIX
9KCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHHUS 32 TOPALICH
CBEUOM.
Odopmnsams  OoTU€T O  TpoAeaHHOW  paboTe C
UCTIONB30BAaHUEM PYCCKOTO (POJIHOTO) f3bIKA M  SA3BIKA

XUMHNHU

duznueckue
SIBJICHUS — KaK
OCHOBA pa3/IeJICHUS

cMecell B XUMUA

duznueckue aBieHus. YUCThIE BelleCTBA U CMECH.

I'omorenHsIe u reTCPOTrCHHLIC CMCCH. CMmecu

razoobpasuble, kuakue U TBEpABIE. CrocoObI
pa3/ielieHus CMECel: TMEeperoHKka, Wiu JIUCTHIUIALMA,
OTCTanBaHUE, (bHHI)TpOBaHI/Ie, Kpuctajyimdaiuusls WA
BhIMmapuBaHue. Xpomarorpadus. IIpumeHenue sTHX
croco0OB pazzeneHuss cMecel B nabopaTopHOU
NPaKTHUKEe, Ha TPOU3BOJICTBE U B OBITY.

JdemMoHCcTpaumu. Pa3nenenue

BYX

Paznuuame (1)I/I3I/I‘~IGCKI/I€ U XUMHYCCKHUE ABJICHUS, YUCTBIC
BEILECTBA U CMECH.

Knaccuguyuposamo cmecu.

Ilpusooums TpUMeEpHl CMeCceil, HMMEIONUX PA3TUIHOE
arperatHoe COCTOSIHUE.

Yemanasnueamo IMPUYIUHHO-CIICACTBCHHBIC CBA3HW MCKIAY

¢u3nyeckuMn ~ CBOMCTBaMH  KOMIIOHEHTOB  CMECH
U CIIOCO0aMHU UX pa3/iesieHusl.
Paznuuams  criocoObl  pa3zeneHus cMmeceil, onucwviéamo
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HCCMCIINBAKOIINXCA )KI/II[KOCTeﬁ C IIOMOIIBIO

JETTUTENbHON BOPOHKHU. JIMCTHIUIATOP U ero pabora.

YcranoBka ana  QuibTpoBaHus u  e€ paboTa.

YcraHoBka i BblmapuBaHus U e€  paboTa.

Kosneknust OBITOBBIX TPUOOPOB ISt (pUIBTPOBAHUS

BO3Ayxa.  PasnenmeHme — Kpacsimero — BeIIeCTBa
diomacTepa ¢ MOMOIIBIO MeToga  OyMaXKHOI
xpomarorpadumu.

JlagopaTopusie  ombiTbl. 3.  O3HaKOMIICHUE
C MUHEpaJIaMH, o0pa3yromumMu IPAHMUT.

4. ITpuroToBieHre TeTEPOreHHON CMecH IOpPOILIKOB

CCPHLI C KCJIIC30M U UX PA3ACICHUC

" oxapakmepu3oevlednib UX IMPAKTHICCKOC 3HAUCHUC

IIpakmuueckas
paboma 3 (ananoe
pabomwl « Oyucmka

NnOBaAPEeHHOU CONUY)

AHanu3 1MOYBHI

Pabomamp C 1a00paToOpHBIM 00opy0BaHrEM
" HarpeBaTCJIbHbBIMU an60paMM B COOTBECTCTBUH
C MpaBUJIaMH TEXHUKH OE30MaCHOCTH.

Beinonname npocreiime npuémMbl oOparieHus

¢ JJabOpaTOpHBIM 00OPYAOBAHUEM: BOPOHKOW, (UIBTPOM
U CIIHPTOBKOM.

Habniooams 3a cBOWCTBaMHU BEIIECTB U MPEBPAIICHUSIMH,
MIPOUCXOJISIIIIMMH C BEIIIECTBAMHU.

Onucvieams  XUMUYECKUN

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

Jlenamy  BBIBOABI 1O  pe3yipTaTaM  I[POBENEHHOIO
JKCIIEPUMEHTA
7 ATOMHO- XVWMUYECKUE IJIEMEHThI. ATOMBI ¥  MOJEKYINBL. | O0bsACHAMb, 9TO TAKOE XUMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJISIPHOE [Ipocthie 1 cnoxxHble BellecTBAa. AJIOTPONMSI HA | MOJIEKYJIA, aJFIOTPOIIUS, HOH.
YUEHHE. npumepe kuciaopoaa. OCHOBHBIE TOJIOKEHUSI aTOMHO- | Paznuuams NPOCTHIE U CIIOKHBIE BEIIECTBA, BEIIECTBA
XuMudeckue MOJIEKYJISIPHOTO YUCHHUS. Nonsr. BemiectBa | MONEKYJISIpPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI.
3JIEMEHTHI MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSL. Yemanaenueams NTpUUMHHO-CIEACTBEHHBIE CBSI3H MEXKY
JleMoOHCTpaLUH. Mopenn AJUIOTPOIIHBIX | COCTABOM MOJIEKYJI M CBOMCTBAMH aJUIOTPOITHBIX
Monupukanuii yrnepoaa u cepsl. [lonydenue ozona MoAU(UKAIUI KUCIOPOa.
Dopmynuposams OCHOBHBIE MTOJIOKEHUS aTOMHO-
MOJIEKYJIIPHOTO YUEHUS
8—9 | 3nakum XUMHYECKUX | 3HAKH (cumMBOITBI) XAMHUYECKHX 3JIEMEHTOB. | Haszvlieams v 3anucvléams 3HAKM XUMUYECKUX JIEMEHTOB.

3JIEMEHTOB.
[Tepuonnueckas
Tabiuua
XUMHUYECKUX
3JIEMEHTOB

a. H

Menneneena.

Nudopmanus, KOTOPYO HECYT 3HAaKH XMMHUYECKHX

9JICMCHTOB. OTHUMOIIOTHS Ha3BaHUI HCEKOTOPBIX

XUMUYECKHX dJieMeHToB. [lepmommnueckas Ttabnuia
xumudecknx anemednToB JI. WM. MeHnneneena:
KOPOTKOMEPUOJHBIM U JUIMHHOTIEPUOAHBIA BapHaHTHI.
rmobouHast

Ilepuonsr  u I'naBHags wmu

TPYIIIBL.
noarpynnsl, win A- u b-rpynnsl. OTHOcuTENbHas

aToOMHas Macca.

Xapaxmepuzosams nHGOPMAINIO, KOTOPYIO HECYT 3HAKU
XUMHUYECKUX HIIEMEHTOB.

Onucvleams CTPYKTYPY NEPUOTNIECCKOM TaOTHITBI
xumudeckux anemenToB .M. Menaeneena.

Obvacuams STUMOJIOTUYECKHUE Hayana Ha3BaHUU
XUMHUYECKUX AJIEMEHTOB M UX OTAEIbHBIX TPYIIIL.
Pasznuuams  KOPOTKONEPUOAHBIN U JUIMHHONEPHUOIHBIN

BapuaHThl nepuoandeckor cuctemsol Jl. 1. Menaeneera
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Jlemonctpanun. Iloprperst M. 5. Bepuemnyca u 1.
n. Menpeneesa. Koporkonepuoaubii u

,I[J'II/IHHOHepI/IO,Z[HHﬁ BapUAHTBI HCpHOI[H‘IGCKOﬁ

cuctemsl J. 1. MenzaeneeBa

10—11 | Xumuueckue Xumnuaeckue ¢opmynbl. Manekcsl u kodhunuentsl. | Omobpadcams COCTaB BEIIECTB C IMOMOIIBI0 XUMHYECKUX
(bopMmyIbI OtHocuTenbHAass MOJIEKyJspHas Macca. MaccoBas | Gopmyi.
N0 XUMHYECKOTO  3JIeMEHTa B  COCOUHEHHH. | Pasiuuame WHICKCH U KOA(Q(QHUINCHTHI.
Nudopmanus, KOTOPYIO HECYT XUMUYecKue GopMynsl | Haxooums  OTHOCHTENBHYIO — MOJICKYISIDHYIO — Maccy
BEIIECTBA U MAacCOBYIO JOJI0 XHMHYECKOTO 3JICMEHTa B
COEIMHEeHNH.
Tpancnuposams UH(pOpMALHIO, KOTOPYIO HECyT
XUMUYeCKHe (OpMYIIbI
12—13 | BaneHtHOCTB BanentHocth. CTpykTypHas gopmyna. Xumuueckue | O6vsacHams, YTO TaKOE BAJIGHTHOCTb.

3JIEMEHTBl  C  IOCTOSSHHOM M TEpEMEHHOMU
BaJICHTHOCTBIO. BBIBOA (QopMynbl coemuHeHus M0
BaJICHTHOCTH. Onpenenenue BaJICHTHOCTHU
XUMHYECKOTO DJJeMeHTa 1o QopMmyae BellecTBa.
CocraBineHne Ha3BaHUM COCAUHEHHUM, COCTOSIIUX U3
JIBYX XHMHUYECKHX OJJIEMEHTOB. 3aKOH IOCTOSHCTBA

cocCTaBa BCUICCTB.

Ilonumams OTpa)keHHE TOpsAKA COEIMHEHUS AaTOMOB
B MOJIEKYJIaX BELIECTB IMOCPEICTBOM CTPYKTYPHBIX (POPMYII.
(bopmyIbI COEIMHEHUI

110 BA&JICHTHOCTH H Ol’lp@@éﬂ}ln’lb BaJICHTHOCTH JJICMCHTA

Ymemso cocmaesiiAinio

1o ¢GopMyJie eT0 COCTUHECHHS
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JemoncTpanun. KoHcTpyupoBanue

IAPOCTEPKHEBBIX MOJEIIEH MOJIEKYII

14 XUMHUECKHE Xumuueckue peakuuu. PeareHTel W NpoAyKTHl | Xapakmepu3o06ams XUMAYECKYIO PEAKLIMIO U €€
peakuuu peakuuu. [Ipu3Haku XMMHUYECKUX peakUui. YCIOBHs | yHaCTHUKOB (peareHThl U IPOAYKThI pEaKLnn).
UX IpoTeKaHus W mnpekpameHus. Peakuuu ropenus. | Onucviéams IPU3HAKU U YCIOBUS TEUEHUS XUMUYECKUX
TemnoBoit 3¢ dexT peakuu. DK30TEPMHUUYECKHUE U | PEAKIIMIA.
SHIOTEPMHUUYECKHUE PEAKIUU. Paznuuams  3K30TepMUUYECKHME M 3HAOTEPMHUYECKHUE
JMemoncTpanun. Annapar Kunma. Pasznoxenue | peakiuu.
Oouxpomara aMMoHus. ['opeHue ceppl U MaruueBod | CoomHocumb peakuuu TOPEHUS U IK30TEPMUYECKUE
JICHTBI. peaxkuuu.
JlaGopatopuble onbIThl. 5. B3aumoneiictBue | Habnodams M onucviéamv XUMHUYECKUN SKCIEPUMEHT C
pacTBOPOB XJOpHJA HATPUsl M HOAUAA KalHsl C | MOMOIIBIO PYCCKOTO (POIHOTO) S3bIKa U A3bIKAa XUMHH
pactBopoMm HuTpara cepebpa. 6. Ilomyuenue
ruapokcuaa meau(1l) u ero B3aumoielicTBUE ¢ CEpHOM
KUCIOTOW. 7. B3auMmopeicTBue pacTtBopa COIBI C
KUCJIOTOM
15—16 | Xumuueckue 3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHYECKHE | Popmynuposams 3aKOH COXPAHEHHS MaCChl BEIIECTB.
ypaBHEHUs ypaBHeHuda. CocTaBiieHME XUMHUYECKUX YypaBHeHUH. | Cocmasnsimb Ha €70 OCHOBE XUMUYECKHE YPABHEHHUS.

Wndopmanus, KOTOPYIO HECET  XUMHUYECKOE

ypaBHEHHE.

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

Tpancruposams MHPOPMAITUIO, KOTOPYIO HECYT
XUMHUYECKHUE YPABHEHUS.

DKCepUMEHTAIBHO 100meepacoams CpaBellINBOCTD
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JI.  JlaByazee. lopenme  docdopa.  OmbIThI,
WUIIOCTPUPYIOIIME  3aKOH  COXpPAHEHHs  Macchl
BEIIIECTB.

Jladopatopubie onbiThl. 8. IIpoBepka 3akoHa
COXpaHEHMsI ~ MacChl  BELIECTB Ha  IpUMEpe
B3auMozecTBus 1ménoun u kuciaotel. 9. IlpoBepka
3aKOHAa COXpaHEHMsI MacChl BEIIECTB Ha MpUMEpe

B3auMoieiicTBus ménoun u comu xenesa(lll)

3daKOHa COXPAaHCHUA MACChI BCUICCTB

17—18

THUIBI XUMHYECKUX

peakuuii

Knaccugukanuss XMMAUYeCKUX PEeakIuid M0 COCTaBy U
YHUCIly PEareHTOB U NPOAYKTOB. THUIBI XMMHUYECKUX
peakuuii. Peakuum — coequHEHMs,  pa3IOKEHUS,
3amMerieHus 1 ooMeHa. Karanusaropsi.
Jemoncrpanuu. Topenue ¢ocdopa, pacTBopeHHE
OpOAYyKTa TOPEHHs B BOAE M  HCCIEJOBaHHE
IIOJIyUEHHOI'0 PacTBOpaA JIakMycoM. BzaumopeiicTBue
COJITHOM KHCIOTHI ¢ HuHKOM. [Tomyuenue runpokcuna
meu(ll) u ero pasnoxxeHue nMpu HarpeBaHUH.
JlaGoparopubie onbiThl. 10. Paznoxenne nepokcuaa
BoJloposia ¢ Tomombplo  okcuma  Mapranma(lV).

11. 3amereHue xene3oM MeAU B MEAHOM KYIIOPOCe

Knaccugpuyuposams XUMUYECKHE pEAKIUU IO IPU3HAKY
qucia U COCTaBa PeareHTOB U MPOJYKTOB.
Xapakmepuzoéams poib KaTaau3aropa B INPOTEKAHUU
XUMHUYECKON PEaKIIHH.

Habnwoams M onuceieamvs XAMUYECKUN HKCIEPUMEHT

C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SA3BIKA XUMHUHU
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19 IToBTOpEeHUE TectupoBanue, penieHue 3a/1a4 1 BbIIIOJHEHUE
1 0000IIIEHNE TEMBI. | YIIPaXXHEHHH 110 TeMe
IToaroroBka x
KOHTPOJIbHOU
pabote
20 Koumponvnas paboma 1 no teme «HavyanbHble MOHATUS U 3aKOHBI XUMUI)
Ba:kneiinue npeacraBuTeId Heopranudecknx BeuectTs. KosinyecrBennbie oTHOLIeHUsI B xXumMuu (18 1)
21 Bosnyx u ero coctaB | CocraB Bo3ayxa. [Tonstue 06 06bemMHOI g0i1e () Xapaxmepuzoeams 00BEMHYIO 10JII0 KOMIIOHEHTA TAKOU
KOMIIOHEHTA IIPUPOJHOMN ra30BOM CMECH — BO3yXa. | IPUPOJHOM ra30BOM CMECH, KaK BO3/YX, U pACCUUMbIEamb
PacueT 00béMa KOMITOHEHTA ra30BOM CMECH T10 €T0 00BEMHYIO JIOJIIO TI0 00BEMY 2TOM CMECH.
00BEMHOI JT07Ie M HA0OOPOT. Onucvlieams 00BEMHBIN COCTaB aTMOC(EPHOTO BO3ayXa
JemoncTpanuu. OnpeaeneHue coaepKaHus U NOHUMAmMb 3HAYEHUE ITOCTOSHCTBA 3TOr'0 COCTaBa JUIs
KHCJIOPOJIa B BO3/1yX€ 3710pOBbs
22 Kucnopon Kucnopoa. O3on. [Tonyuenue kuciaoposa. Xapaxkmepuzoeams 030H, KaK aJNIOTPOITHYIO MOIU(DUKAITHIO

CoOupanue u pacro3HaBaHUE KUCIOPOa.
XUMUYECKUE CBOWCTBA KUCIOPOA: B3aUMOJIEVCTBUE C
MeTajjlaMH, HEMeTajlJaMHi U CIIOKHBIMH BEIIISCTBaMMU.
[Tpumenenue kucnopoaa. Kpyropopor kuciopoaa B
pUpoe.

JAemoncTpanuu. [lonydenue kuciaopona

KHCJIOPO/a.

Onucvieamv ~ U3NYECKUE U XUMHYECKHE CBOMCTBA,
MOJyYEHUE U NMPUMEHEHHE KHUCIOPOJa C MCIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

Yemanaenueams TPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXKIY

(U3NYECKUMHU CBOMCTBAMH KHUCIIOPOJA M CHOCO0aMH €ro
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pa3oXKEeHUEeM IepMaHTaHaTa Kalaus U IePOKCH I
Bostoposia. CobupaHue KUCIOPOaa METOAOM
BBITECHEHHS BO3/lyXa U BOJbl. Pacrio3naBanue
Kuciopoa. 'openne maruus, xenesa, yris, cepbl U

docdopa B kuCIOpOL.

coOupanus.

IIposooums u Hab00amb XUMHYECKUH SKCHEPHMEHT IO
HOJIyYCHHIO, COOMPAHUIO M PACIIO3HABAHUIO KHCIOPOJA
C COONIOJICHUEM  TPaBWI  TCXHUKH  OE30MaCHOCTH.

Onucvliéams XUMUYSCKUN SKCIICPUMCHT

23

Ipaxmuueckas

paboma 4

HonyquI/Ie, CO6I/IpaHI/Ie " pacClio3HaBaHUC KUCJIOPOOda

Pabomams ¢ naGopaTopHblM  000pyAOBaHHEM U
HarpeBaTeNIbHBIMU ~ MpHOOpaMH B COOTBETCTBUU  C
NpaBUIaAMU TEXHUKHU 0€3011acCHOCTH.

Buvinonnams  mpocrtedimme  npuéMbl  oOpalieHuss ¢
nabopaTopHbIM 000pyJIOBaHHEM: coOHUpaTh NpUOOp JUIs
NOJY4YEeHUs1 Ta30B, MPOBEPATh €ro TePMETUYHOCTb MU
WCTIOJIH30BATH JIJIS TIOJTYYEHHS KHCIIOPOIa.

Cobupams KUCIOPOA METOJOM BBITECHEHHSI BO3AyXa U
PAacno3nasams Kuciopoo.

Habniwooams 3a CcBOWCTBAaMHM BELIECTB M SIBICHUSIMH,
MPOUCXOISIIMMH C BEIIECTBAMH.

Onucvléams XAMHYECKHMH 3KCHEPUMEHT C  ITOMOIIBIO
pYccKoro (poHOTO) SI3bIKa U S3bIKa XUMHHU.

Cocmaenams  OTYET 1O pe3ynbTaTaM MPOBEAEHHOTO

IKCIEPUMEHTA
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24 Oxkcuabl Oxkcunel. Hazpanus okcunoB. CoctaBienue Gopmyi Buvidenamu cyniecTBeHHbIE MPU3HAKH OKCHJIOB.
OKCHJIOB 110 UX Ha3zBaHusM. [IpencraBurenu oKCUIOB: | Jaéamb HA3BaHUS OKCUIOB 1O UX (HOPMYIIaM.
BOJIa, YIJIEKUCIbIH ra3, HerameéHasi U3BecCTh. Cocmasnssms GOPMYIIbI OKCUIOB 10 UX HA3BAHUSIM.
JemouncTpanuu. Komuiekuust oKCuaoB. Xapaxmepuzoeams TaKUX NPEACTaBUTENCH OKCUIOB, Kak
JlabopaTopHble onbIT. 12. [loMmyTHEHHE U3BECTKOBO | BOJIA, YIVIEKHUCIIbINM ra3 U HeraméHas u3BecTb
BOJIBI ITPH MIPOIYCKAHUH YTIIEKHCIIOTO Ta3a
25 Bognopon Bonopon B npupoe. dusznueckue U XUMUYECKUE Xapaxmepuzoeams COCTaB MOJEKYIbI, (GU3NYECKUE H
CBOIICTBa BOJIOPO/Ia, €T0 MOJIYYSHHE U IPUMEHEHHUE. XUMHYECKHE CBOWCTBA, TMOJY4YeHHE U MPUMEHEHUE
Nemoncrpanuu. [lonydenue, cobupanue u BOJIOpOAA.
pacrno3HaBaHHUe BoJopo/ia. ['opeHue Boiopoaa. Yemanaenueams TIPUUWHHO-CIICACTBEHHBIE CBSI3U MEXKIY
BzaumogeiictBue Bogopoa ¢ okcuaom meau(ll). (¢u3nuecKkUMU CBOWCTBaMHU M CrHocoOaMu  coOHMpaHus
Jla6opaTopusle onbIT. 13. [TonydyeHue Bogopoaa mpu | BOAOPOAA, MEXKAY XUMUYECKUMHU CBOWCTBAMHU BOAOPOJA U
B3aWMO/JICVCTBUH IIUHKA C COJITHON KUCIIOTON €ro MPUMEHECHUEM.
IIposooums M nabmooams XUMUYECKUH IKCHEPUMEHT I10
MOJTyYeHHUI0, COOMPAHMIO M PACIO3HABAHUIO BOAOPOJAA C
cOOJIIO/ICHHEM MTPABUII TEXHUKH Oe3omacHocTH. Onucvieams
XUMHYCCKHHA IKCIIEPHUMEHT
26 Ilpakmuyeckas [Tomyuenue, cobupanue u pacrozHaBaHue Bojopona | Pabomams ¢ 1a0OpaTopHbIM  OOOpYyAOBaHHEM U
paboma 5 HarpeBaTeNbHBIMU  MPUOOpPaMH B COOTBETCTBUU  C

MpaBUJIAMU TEXHUKHU 0€3011acCHOCTH.

Buinonwsams  mpocredimue  npuéMmbl  OOpamieHus ¢
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1a00paTOpHEIM  00OpYyIOBAaHUEM: COOMpaTh TPHOOpP IS
MOJYYCHHUST Ta30B, IMPOBEPAThH €ro TEePMETUYHOCTD W
UCIIOJIB30BAaTh JIJISl TOJTYYEHHS BOAOPO/A.

Cobupams BOJIOPOJ METOJAOM BBITECHEHHUS BO3JyXa U
PAcno3Hasams 8000poo.

Habniooams 3a CBOMCTBAMH BCIISCTB U SBJICHHSIMH,
HPOMCXOISIIIUMU C BEIIICCTBAMH.

Onucvlieams ~XUMHUYECKHIA SKCIIEPUMEHT C IOMOIIBIO
pycckoro (pOAHOTO) A3bIKA U SI3bIKA XUMHUH.

Cocmaensims  OTY4ET 1O pe3ysibTaTaM IPOBEIEHHOTO

OKCIICPUMCHTA

27-28

Kucnotsl

Kucnotsl, ux coctaB ¥ UX KiaaccupUKanus.
Nunukatopsl. Tabnuia pactBopumoctu. CepHasi 1
COJISIHAsI KUCIIOTHI, UX CBOWMCTBA U MPUMEHEHHE.
JMemoncTpanun. Komiekius MUHepanbHbIX KUCIIOT.
[TpaBuiio paz0aBieHUs cEpoil KUCIOTHI.
JlaGoparopHbie onbIT. 14. Pacio3HaBaHue KUCIOT C

MMOMOIIIbIO UTHAUKATOPOB

Ananuzuposams coCTaB KUCIOT.

Pacnoznasams KUCIIOTHI € TOMOIIBI UHIUKATOPOB.
Xapaxmepuzosams  TPEACTABUTENEH  KHUCIOT: CEPHYIO
U COJISIHYIO.

Onpeodenams pacTBOPUMOCTb COEIUHEHHUM € MOMOUIBIO
TaOJIMLbI PACTBOPUMOCTH.

Ycmanasnueams TPUUMHHO-CIENCTBEHHBIE CBSI3M MEXKIY
CBOMCTBAMH CEPHON M COJSHOW KHUCIOT M OOJACTAMU HX

IPHUMCHCHUS.
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Ocosnasams ~ HEOOXOAUMOCTH  COONIONEHHS  TpaBUII

TEXHUKU 0€30MaCHOCTH NPU pabOTe ¢ KUCIOTaMU

29-30 | Comu Conum, uX cocTaB v Ha3BaHMsl. PacTBOpUMOCTH coneil B | Xapakmepuzosams COMM KAk MPOIYKTHl  3aMELICHUS
Bozie. [IpencraBurenu comneit: XIopu HaTpus, BOJIOPOJIA B KMCIIOTE HA METAJLIL.
KapOoHaT Kanblus, GpocdaT KanbIus. 3anucvieams GopMyIbl coieit IO BaJI€HTHOCTH.
Nemoncrpanuu. Komreknus — coneit.  Tabmuna | Hazsieams conu o Gpopmysam.
PacTBOPUMOCTH OCHOBAHUH, KHCJIOT M COJICH B BO/IE Hcnonvzoeams TaOIHILy pPacTBOPUMOCTH ISt
XapaKTEPUCTUKH CBOWCTB COJIEH.
1Iposooums pacuéTsl 1o Gpopmynaam coiei
31 Komnnuectso Yucno Asoraapo. KomudectBo BemectBa. Momb. | O0vsicHams TOHATUS «KOTUYECTBO BEIIECTBA», «MOJbY,
BelIeCTBa Monsiprasi macca. KpaTHble eIWHHIIBI HW3MEPEHHUS | «UUCIO ABOTAIPO», «KMOJISIPHAS MAaccay.

KOJINYECTBA BEIIECTBA — MWUIMMOJb U KHJIOMOJIb,
MUJIJIMMOJISIPHASL M KWJIOMOJISIPHAsE MAcChl BELECTBA.
Pacuérel ¢ HCnonb30BaHUEM IOHATHU «KOJUYECTBO
BEILECTBA», «MOJISIPHAS MAccay, «4UCI0 ABOTaapoO».
HemoncTpaunu. HekoTopbie MeTaibl, HEMETAIIIbI U
COCIMHEHUS] C KOJIUYECTBOM BEIIeCTBa, pPaBHBIM 1

MOJIb

Pewams  3amaun ¢ WCIIOJB30BAHUEM  IMOHATHH

«KOJIMYECTBO BCHICCTBA», «MOJIIpHasA Macca», «4UCIIO

ABoraapo
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32 Monsipublit 00bEM 3akon ABoraapo. MomsipHbIi 00BeM Ta3000pa3HbIX | O0bsicHAmMbs  TIOHATUS ~ «MOJISPHBIA ~ O0BEM  Ta30B»,
ra3oB BemecTB. OTHOcHUTENbHAsT IUIOTHOCTh Ta3a [0 | KHOPMAaJIbHBIE YCIOBUS.

JIpyromy rasy. Pewams 3am1aun ¢ UCHOJIB30BaHUEM MOHATUN «KOJIUYECTBO
KpaTHble equHuUIbl U3MEPEHU — MUJUIMMOJISIPHBIN U | BEIIECTBa», «MOJISIpHASI Macca», «MOJISIPHBIM 00BEM ra3oB,
KHJIOMOJISIPHBIN 00beMBI Ta3000pa3HbIX BEIICCTB. «4uciIo ABOTazipoy
Pacué€Trpl ¢ UCIONB30BAaHUEM MOHITUH «KOJIMYECTBO
BEIIECTBA», «MOJISIPHAs Macca», «MOISPHBIA 00bEM
ra3oB», «4UCI0 ABOTAIpPO».
JemMoHcTpanuu. Mojaens MoJsipHOTo 00bEMa ra3oB

33—34 | Pacuéts 1o Pacuérel ¢ ucnosb30BaHMEM TOHITHI «KOJIMYECTBO Xapaxkmepuzosamv KOJIMYECTBEHHYIO CTOPOHY

XUMUYECKUM BEIIECTBA», «MOJISIPHAs Macca», «MOJIAPHBIM O0BEM | XUMHUYECKUX OOBEKTOB U MPOIIECCOB.

YpaBHEHUSIM ra3oBy, «4UCI0 ABOraapo» Pewiams  3amaun  Cc  UCNONB30BaHUEM  MOHITHI
«KOJINYECTBO BEIECTBA», «MOJISIPHAS Maccay, «MOJISPHBINA
00BEM ra3oBy, «UUCIO0 ABOTAIPO»

35 Boga. OcHoBanus l'uppocdepa. Kpyroopor Bomsl B mpupoge. | Odwvsacuame MOHSATHUSA «OCHOBAHUS, «IETOUN»,
dusznueckue M XUMHUYECKHE CBOMCTBA  BOJBIL: | «KAaUECTBEHHAsS PEAKLUA», «MHIUKATOPY.

B3alMOJICHCTBUE C OKCUIAMU.
OcHoBaHus1, UX cOCTaB. PacTBOPUMOCTh OCHOBAHHWH B

BoJIe. MI3MeHeHne OKpacKU MHIUKATOPOB B IIETOYHOMN

Knaccuguyuposams ocHOBaHUS 110 PACTBOPUMOCTH B BOJIE.

dbopmyne

HCOPraHNM4YCCKUX BCIICCTB K KJIACCY OCHOBaHMHI.

Onpeodenamyo 1o MIPUHA/ITIEKHOCTh
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cpene. IlpeacraBurenu  mienodeil:  TUIPOKCHIBI
HATpUsl, Kaus U KaJbLUs.
JdemMoHcTpaumu. Konmexuus OCHOBaHUIA.

JlaGoparopublii onbIT. 15. V3MmeHeHue okpacku

WHJUKATOPOB B ILIEJIOYHOM Cpesie

Xapaxmepuzoseams CBOMCTBA OTIEIbHBIX IPEIACTABUTENIEH
OCHOBaHUH.
Hcnonvzosame TabIUIy paCTBOPUMOCTH ISl OIIPEICIICHUS

PaCTBOPUMOCTH OCHOBaHHH

36

PactBopbI.
MaccoBas
PacTBOPEHHOTO

BCIICCTBA

JIOJISt

PacTBOopuTens U pacTBOpEHHOE BellecTBO. PacTBOpHI.
PactBopenue. I'mapatel. ConbBarel. MaccoBas J10is
pacTBOPEHHOrO BelIeCTBA. PacueThl, CBs3aHHbBIE C
HCIIOJIE30BaHUEM ITOHSATHS «MaccoBas OIS
pacTBOPEHHOTO BEUIECTBA.

JlabopaTopubiii  onbIT. 16. O3HakoMieHHE C
npenaparaMy JOMAIIHE WM IIKOJBHOW anTeuyKu —
pacTBopamMu  MEPOKCHUIIA

BOJIOPO/Ia,  CIHMPTOBOM

HACTOWKHU MOJa U aMMHAKa.

ObvsicHams TOHATHSA «MaccoBas J0JIs1  paCTBOPCHHOI'O

BCHICCTBA».

Yemanasnusame aHaJIOTMH C 00BEMHON noJien

KOMITIOHEHTOB I'a30BOU CMECH.
Pewams 3agadul ¢ HUCIIOJL30BAaHHUEM IIOHSITHH «MaccoBas

H0JIA QJICMCHTA B BCIICCTBCY, «MaccoBasd J0JIA

paCTBOpéHHOFO BCIICCTBA», «00BEMHAs H0JIA

F33006p33H01"0 BCIICCTBa»
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37 IIpakmuueckasn [IpuroroBnenne pacTBopa 3aJaHHONW MaccoBoW gonel | Pabomams ¢ J1a0OpPaTOpHBIM  OOOpYyAOBAaHHUEM |
paboma 6 pacTBOPEHHOIO BELIECTBA HarpeBaTelbHBIMH ~ NPUOOpPaMH B COOTBETCTBHUH  C
IPaBUJIAMU TEXHUKHU 0€30I1aCHOCTH.
Buinonnams  mpocteiiiime  npuéMbsl  oOpalieHus ¢
1a00paTOPHBIM 00OPYIOBAHHEM: C MEPHBIM LIHJIMHIPOM, C
BECaMH.
Habniooams 3a CcBOWCTBAaMHM BELIECTB M SIBICHUSMH,
IPOMCXOAIINMU C BELIECTBAMM.
Onucvieams SKCIEPUMEHT € ITOMOIBIO PYCCKOI0 (POIHOIO)
A3bIKA U sI3bIKa XUMHUH.
Cocmaenams  OTYETBI 1O peE3yJIbTaTaM IPOBENEHHOTO
JKCIIEPUMEHTA.
T'omosums pacTBOpPbl C ONPEACIEHHON MAacCOBOM AOJIEH
PacTBOPEHHOTO BEIIECTBA
- Lomawiruti BripamuyBanue KpUCTaIOB aTIOMOKAIUEBBIX KBACLOB | BbinonHams 6€30MacHbIE B JOMAIIHUX YCIOBUAX
9KCHnepuUMeHm WJIM METHOTO KyIopoca 9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOAEHUS 32 POCTOM

KpPHUCTAJIOB.
Ogpopmnsims OTYET 0 MpoAETAHHON paboTe ¢

HCIIOJIb30BAHHUECM PYCCKOI'O A3bIKA U A3bIKA XUMUU.
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38 O06o0mieHne 1 cucTeMaTu3alys 3HaHUuH 1o TeMe «BaxkHelre npecTaBuTeNId HeOpraHMIeCKUX BemecTB. KonnyecTBeHHbIE OTHOLIICHHS B
XUMUU»

39 Koumponvnas paboma no teme «Baxxneiiume nmpeicTaBuTeId HEOPraHMUECKUX BemlecTB. KonnuecTBeHHbIE OTHOIICHUS B XUMUI)

OcHOBHBIE KJIACCHI HEOPraHudecKux coequuenuii (10 u)

40-41 | Oxcuapl, UX O060061IEHNE CBeICHUI 00 OKCHaX, ux | Ob0vsicHamb TIOHATUS «HECOJEOOpa3yoIliue OKCHBDY,
KJIaCCU(UKAIIHS KJIacCU(UKAINK, HAa3BaHUSIX U cBohcTBax. CIOCOOBI | «COICO0pa3yIOMIMe  OKCHIBI», «OCHOBHBIC  OKCHJIBI»,
XUMHUYECKUE U MOJTYYSHUS] OKCHUIOB «KHUCJIOTHBIE OKCHUIBIY.

CBOMCTBA Jladoparopubie omnbIThl. 17. B3aumopeiictBue | Xapakxmepuzoeams ~ o0OlMe  XHUMHYECKHE  CBOMCTBA
okcuaa Kampiusi ¢ Bomoil. 18. IlomyTHeHme | coneoOpa3yromuX OKCHIOB (KHUCIOTHBIX U OCHOBHBIX).
W3BECTKOBOM BOJIBI Cocmaensams ypaBHEHMsI pEaKIMil C ydacTHUEM OKCHIIOB.
Habnwooams v onucvieams peakiiu ¢ y4aCTHEM OKCHIOB C
TIOMOIIIBIO PYCCKOTO (POTHOTO) A3bIKA U SI3bIKA XMMUH.
IIposooums  OMBITHI, TMOATBEPKAAOIINE XHUMHUYECKUE
CBOMCTBa OKCHIOB C COOJIIOIGHHEM TIPaBUI TEXHUKU
0€30MacHOCTH

42-43 | OcHoBaHMs, UX OcHoBanmsi, wux kimaccudukanus, HazBauuss u | Cocmasnsims ypaBHEHUS PEAKIMA C yYaCTHEM OCHOBAHHIA.
KIacCupUKaIus CBOMCTBA. B3aumopeiictBue c Kuciotamu, | Habarwoams 1 onucvléams peakiiuu ¢ y4aCTHEM OCHOBAHHIMA
1 XUMUYECKHE KHACIIOTHBIMH OKCHJAMH M COJIAMH. Pa3jioKeHHe | C MOMOIIBI0 PyCCKOTo (POAHOTO) A3bIKA M SA3bIKA XUMHH.

CBOMCTBA

HEpPaCTBOPUMBIX OCHOBaHMHA. CHOCOOBI TMONYYSHUS
OCHOBAaHMH.
Peakuus

JlabopaTopHble ONBITHI. 19.

Ilposooums  ONBITHI, TMOATBEPKAAOININE XUMHUYECKHE

CBOWCTBAa OCHOBaHMM, C COOJIOJAEHHEM IPaBHI TEXHHUKH

0€30I1aCHOCTH
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neirpanuzauu. 20. [Tonydenue rugpokcuaa meau(ll)
U ero B3auMmoJjieiicTBue ¢ kuciotou. 21. Paznoxenue

rugpokcua meau(ll) mpu HarpeBanuu

44—A45 | KucaoThsl, X Kucnotel, ux kimaccudukanus u HaszBanusa. OOmme | Xapakmepuzosams o0UEe XUMUYSCKHUE CBOMCTBA KUCIIOT
KJIaccH(pUKAIHA XUMHYECKHE CBOicTBa KuCIOT. BiaumopeiictBue | Cocmasniams ypaBHEHUS pPEaKIMA € y4aCTHEM KHCIOT.
U XUMHYECKHE KHCIIOT C METaUIaMH. OJIEKTPOXUMUYECKUU psija | Habniooams W onucvigames PEAKIUH C Y9aCTHEM KHCIOT
CBOMCTBA HANpSOKCHUH METa/UToB. B3aumojeiicTBUe KHCIOT C | C MOMOIIBIO PYCCKOTO (POAHOTO) A3bIKA M SA3bIKA XUMHUH.
OKCHJaMH METaUIOB. B3ammMopeicTBue KUCIOT ¢ | [[posodumsb  ONBITHI,  IMOATBEPXKJAIOIINE XHUMHYCCKUE
OCHOBaHMSIMH — peaxius HEHTpaau3aluu. | CBOMCTBA KHUCJIOT, C COOMIOJEHHEM TPaBHI TEXHHUKHU
B3aumoneiicteue kucnor ¢ consmu. [lomyuenue | 6e30macHOCTH
OCCKUCIIOPOAHBIX U KHCIIOPOJICOACPIKANTUX KUCIIOT.
JlaGopatopuble ombIThl. 22. B3aumoneiictBue
KHCJIOT ¢ MeTaliaMu. 23. B3aumozelicTBue KUCIOT C
COJISIMHU
46—47 | Comn, ux Coimmn, 1704 KJIaccuurams u CBOMCTBA. | Pa3nuyaTh MOHATUS «CPEOHUE COJIN», «KHUCIBIE COJIH,
KIacCupUKaIUS PactBopumocTs coneii B Boae. BiaummopaeicTBUE | «OCHOBHBIE COTH.

1 XUMHWYCCKHUEC

CBOMCTBA

coJie ¢ KHCJIOTaMHd M IeaodaMu. BzammojeiicTBue
COJIE C MeTaylaMH, OCOOCHHOCTH OJTHX PEaKIUH.
BzanmogeiicTBHE COJIEH C CONSIMMU.

24. (O3HakoMJIEHHE C

JlabopaTropHble ONBITHI.

XapakTepu3oBaTh 00I1ME XUMUIECKIE CBOMCTBA COJICH.
Cocmasenames ypaBHEHUS pEAKIHUM C YYACTHEM COJIEH.
Habniooams n onucvléams peakuuu ¢ yd4acTHEM CoJiel ¢

MOMOIIIBIO0 PYCCKOTO (POTHOTO) SI3bIKA U A3bIKA XUMHH.
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KoJUleKuen coseid. 25. B3aumoneilictBue cynbdara

meau(ll) ¢ xenezom. 26. B3aumoneiicTBue coieil c

Hpoeodumb OIIBITHI, MOATBCPKAAOIIUC XHUMHUYCCKUC

CBOWMCTBA COJNEH, C COONIOJEHUEM TMPaBWI TEXHUKU

COJIIMHU 0e3omacHOCTH
48 I'enetnueckas cBs3b | ['eHeTHMUECKME  pAxbl  MeTalula M HeMeTaia. | Xapakmepu3o06ambs NOHATHE «TEHETHYECKUM Ps».
Mexxay — kiaccamu | ['enerndeckas CBSI3b MEXTy Kjaccamu | Mnntocmpuposams TeHETUYECKYIO CBSI3b MEXKTY
HEOPraHU4YeCKUX HEOPraHUYECKUX BEIECTB. BEILIECTBAMH: MPOCTOE BEIIECTBO — OKCHJ — THIPOKCH]
COeTMHEHU I JlaGoparopHubie onbIThI. 27. ['eHeTHYECKas CBSI3b HA | — COJIb.
IpuMepe COeANHEHUN Mean 3anuceiéamv  ypaBHEHHS PpEaKIMH, COOTBETCTBYIOLIUX
MOCIIE0BATEIbHOCTH (memouke) IpeBpaeHu
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIaCCOB
49 Ipaxmuueckas Pemenune »skcnepuMeHTadbHBIX 3a1ad Mo Teme | Yuems oOpamarbes ¢ J1abopaTOpHBIM 000pYAOBaHUEM
paboma 1 «OCHOBHBI€ KJIaCChl HEOPIAHUYECKUX COETUHEHHI» U HarpeBaTeNbHbIMU  NPUOOpPaMH B COOTBETCTBHH

C TpaBUJIAMH TEXHUKH OE€30MAaCHOCTH.

Pacnosnasams HEKOTOpPHIC aHUOHBI U KATHOHEI.
Habnwoams CcBOWCTBAa SIEKTPOJIUTOB W TPOUCXOJSIINAX
C HUMH SIBJICHUH.
Habniwooams W onucvlgams  peakud €  y4yacTHEM
JIEKTPOJIMTOB C MOMOIIBIO PYCCKOro (POJHOTO) s3bIKa

" A3bIKA XUMHH.
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@opmynuposamp BBIBOJBI 110 PE3yJbTaTaM MPOBEAEHHOIO

JKCIIEPUMEHTA
50 O06o01ieHne 1 cucTeMaTu3anys 3HaHui 1o reMe «OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COCTUHEHUI
51 KontposnbHast pabora o Teme «OCHOBHBIE KJIaCChl HEOPIraHUYECKUX COEANHEHHI»

Ilepuoauueckuii 3aK0H U MepHOANUYECKasl cMcTeMa XuMu4ecKux 3jemMenToB Jl. U. MenpaeneeBa. Ctpoernue aroma (8 u)
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EcrecTtBenHEbIC
ceMeHcTBa
XUMHYECKHUX
3JIEMCHTOB.

AmdorepHOCTD

EcTecTBeHHBIE ceMeMcTBA XHMHYECKMX 3JIEMEHTOB:

IICJIOYHBIC n IICJIOYHO3CMCIIBbHBIC MCTAaJJIbI,

raJoreHsl, VHEPTHBIE (6naropoaHble) rasbl.

AMpoTepHOCTb. AMdoTepHbIe OKCH/IbI "
rUIpoKcubl. KoMIuiekcHble COH.

JlabopaTopHble OIBITHI. 28. [Tonyuenne
aM(pOTEepHOro THUJIPOKCUAA M HCCIEAOBAHUE €ro

CBOWCTB

ObvscHams MPU3HAKY, MTO3BOJISIONINE O0BEAUHATD TPYIIIbI
XAMHUYECKHX DJIEMEHTOB B €CTECTBEHHBIE CEMENCTBA.
Packpvisams xuMuueckuii CMbICT (3TUMOJIOTHIO) Ha3BaHUN
€CTEeCTBEHHBIX CEMEHCTB.

Apeymenmupoeams OTHOCUTENILHOCTh Ha3BaHUSI «MHEPTHBIC
rasbIy.
Obvsacuams, TIOHATHE  «aM(OTEpPHBIE  COCIUHECHHS.
Habniooams m onucvieams peakuuu MEXy BEHIECTBAMHU
C TIOMOIIBIO PYCCKOTO (POAHOTO) S3bIKA U SI3bIKA XUMUHU.
Xapakmepuzoeamv  JIBOUCTBEHHBIM XapakTep CBOWCTB
aM(pOTEePHBIX OKCHJIOB U TUIPOKCHIOB.

Ilpoooumsv OMBITBI TO TIOJYYCHHUIO W TOJITBEPKICHHUIO
XHMHYECKHX  CBOMCTB

aM(QOTepHBIX ~ OKCUAOB U

THAPOKCUIOB C  COONIOJEHUEM  TPAaBHJI  TEXHHUKHU

0€30I1aCHOCTH
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53 OTtkpbiTHE Otkpeitue J[. W. MeHnaeneeBbiM nepuoaudeckoro | Paziuyamo €CTECTBEHHYIO u HCKYCCTBEHHYIO
MIEPUONYECKOTO 3aKOHA M CO3JaHHME MM MEPHOAMYECKOW CHCTEMBI | Kiaccu(ukanuu.
3akona /1. U. XUMHUYECKHUX 3JIEMEHTOB. Obvschams, T1OYEMY NEPUOAUYECKHM 3aKOH OTHOCSAT
MenpeneeBbiM JemoncTpanuu.  Pasznuunbie  ¢dopMbl  TaOJMI[ | K €CTECTBEHHOMN KiacCU(PUKAIUH.
epPUOANYECKON CUCTEMBI. MonenupoBanue | Mooeruposams XUMUYECKHE 3aKOHOMEPHOCTH, BBIIEIIAS
NOoCTpoeHUs  nepuoanyecko  cucreMbl JI. . | cyliecTBeHHbIE XapaKTEPUCTUKHU 0OBEKTA U MIPEICTABIISIS UX
Menneneena B MIPOCTPAHCTBEHHO-TpaduIecKon W 3HAKOBO-
cUMBoOIIMYecKoi hopme
54 OcHoBHbIE cBeIcHUS | ATOMBI Kak ()opMa CYIIECTBOBAHUS XUMHUYECKHX Obvsacuamb, UYTO TaKOE  «IPOTOH»,  «HEHUTPOHY,

0 CTPOEHUU aTOMOB

s1eMeHTOB. OCHOBHEIE CBCIACHUA O CTPOCHUN aTOMOB.

I[OKaSaTeJ'IBCTBa CJIIOKHOCTH CTPOCHUMA aTOMOB.

OmnsiThl Peszepdopna. [Inanerapnas Moaenb CTpoeHUsS

aToMa.

CoctaB aTOMHBIX Si7iep: TPOTOHBL, HEUTPOHBI.
MaccoBoe  uyuciao. CoBpeMEHHOE  OIpeAcICHHE
MNOHSTHS «XUMHUYECKMM 3iieMeHT». OTHOCUTENbHAs

aTOMHasi Macca. B3anMOCBS3b TNOHATUH «IIPOTOHY,
«HEUTPOH», KOTHOCHUTEIIbHASI AaTOMHAsI MACCay.
JemoncTpaunu. Mozenn aTOMOB XUMUYECKUX

9JICMCHTOB

«BJICKTPOH», «XUMHYECKUHN OJICMCHT), «MAaCCOBOH YHCIIOY.

Onucvligamy ~ CTpOEHHE  siipa  aTOMa  UCIOJb3Ys
MIEPUOJUYECKYIO CHUCTEMY XUMHUYECKUX dieMmeHToB [, U.
Menneneena.

Ionyyams wHpOpPMALIUIO TIO XUMHU U3 PA3TUIHBIX

HUCTOYHUKOB, aHa1u3upoeanib eé
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95 Crpoenue Mukpomup. Dnektponbl. CTpoeHHE YHEpreTHUecKux | OOvsicHams  TOHITHE  «DJIEKTPOHHBIM  CIIOWY, WIH
3IEKTPOHHBIX YpOBHEH aTOMOB XHUMHYECKHX JIeMEeHTOB 1—20. | «3HepreTH4ecKuii ypoBEHbY.
000JI04€K aTOMOB [TonsiTre 0 3aBepIIEHHOM 3JIEKTPOHHOM CJIOE. Cocmasnams CXE€Mbl PpacHpellelieHusl 3JEKTPOHOB IO
ANEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0UKe
56 [Tepuoanueckas H3oTomsl. Ouznyeckuit CMBICT CUMBOIIUKH | Packpvieams (PU3NUECKUII CMBICT TOPSAKOBOTO HOMEpa
cucTema NePUOANYECKON CUCTEMBL. CoBpemeHHast | XUMUYECKOTO dJJIeMEHTa, HOMEpa TMepuoja U HoMmepa
XUMHYECKHUX dbopMynupOBKa MEPHUOJUUECKOTO 3aKOHa. V3MEeHeHHUs | TpyIIbL.
anemenToB Jl. U. CBOMCTB JJIEMEHTOB B TEpHOJax U Tpynnax Kak | O0wsacHamb 3aKOHOMEPHOCTH U3MEHEHUS! METAJUTHUYECKUX U
Menneneena (GYHKIUS CTPOSHUS DJIEKTPOHHBIX 000JIOYEK aTOMOB. | HEMETAJUTMYECKUX CBOMCTB XMMHUYECKHUX JJIEMEHTOB U MX
COEIMHEHUI B IEpUOJaxX U rpymmax
57—58 | Xapakrepucruka XapakTepucTuka »dJeMEHTa-MeTaula W JJIeMEHTa- | Xapakmepu306ams XUMUYECKHUE dJIEMEHTHI 1—3 mepuoioB
aJIeMEHTa HEMeTa/ula 10 WX TOJIOKEHUI0 B TEPUOJUYECKOMN | MO MX MOJOKEHHUIO B IEPUOIUUECKON CUCTEME XUMUUYECKUX
10 €ro MOJIOKEHUID | cUcTeMe XuMHUUYecKkux emeHToB /. . Menneneesa. | anementoB /1. 1. Menneneena.
B IIEPUOANYECKOMN JemoHcTpanuu. Mojenn aroMoB dJIeMEeHTOB 1—3 | Apeymenmuposams CBOWUCTBA OKCHAOB U THAPOKCHIOB
cucreMme MIEePHOJIOB METaJUIOB U HEMETAJIJIOB TIOCPEJICTBOM YPAaBHEHHH peaKIuii
59 3HavyeHue CooOmienust  ydammxcs O OKM3HHM, Hay4yHOW | Onpedenams NCTOUHUKUA XUMHUECKON HHPOPMAITIH.
MEePUOINYECKOTO u obmiecTBeHHOM nearenpHocTH J[. M. MenneneeBa IHonyuams HeoOXoauMyr0 HWHGOPMAIIUI0 M3 PAITUYHBIX
3aKOHa HCTOYHUKOB, aHanu3UpoBamy ee, ogopmaams

Y IEPUOINYECKOMN

CHUCTEMBI

MH(OPMALIMOHHBIA TIPONYKT, Hpe3eHmosams €ro, eecmu

Hay4yHYIO JHUCKYCCHUIO, Omcmauéams CBOI TOYKY 3PEHHUS
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XUMHNYCCKUX
9JICMCHTOB

. . MenneneeBa

WU KOppeKmuposams e

Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTE/IbHbIE peaxkuuu (9 ‘l)

60

Nonunag xummyeckas

CBA3b

Honnasi XxuMmu4Yeckas CBsi3b. VOHBI, 0Opa3oBaHHBIC

aToMaMu MCTAJJIOB u HEMCTAJIJIOB. CxeMsbl

oOpa3oBaHWsi HMOHHOW  CBS3W IS OWHAPHBIX
coenuHeHud. MOHHas KpucTaluiMyecKas pelmeTka u
¢u3nYecKue CBOKMCTBA BEIIECTB C OTUM THIIOM
pemérku. Ilonarue o  QopmynbHONH  enuHuUIE
BEIIIECTBA.

JNemoncTpanuu. Buneopparmentsl u  chaiinsl
«MonHas xuMudeckas CBsA3b». KoIeKIus BEmecTB ¢
MOHHOM XHMHYECKOM CBsA3BI0. MoJienn HOHHBIX

KpUCTATNINYCCKUX pCHléTOK

ObwsicHAmMb, YTO TAKOS MOHHAS CBSA3b, HOHLI.
Xapaxmepuzosames MeXaHU3M 00pa30BaHUS NOHHON CBSI3H.
Cocmasnsams cxeMbl 00pa30BaHUs HOHHOM CBSI3H.
Hcnonv306ams 3HAKOBOE MOJICITMPOBAHUE.

Onpedensimb THI XUMHYECKOW CBs3M 10  (dopmysie
BEIECTBA.

IIpusooums IpuMepHI BEIIECTB C HOHHOM CBA3BIO.
Ycemanasnueams TPUUMHHO-CIEICTBEHHBIE CBSI3H MEXITY
COCTaBOM BEIIECTBA W BHJIOM XHMHYECKOHW CBSI3H, MEKIY
WOHHOU CBSI3bI0 Y KPUCTATMYECKUM CTPOSHUEM BEIECTBA,

MCXKAY KPUCTAJUIMYCCKHUM CTPOCHHEM BCIIECTBA U C€TO

(I)I/IBI/I‘-ICCKI/IMI/I CBOMCTBaMH

61

KoBanentnas

XUMHNYECKas CBA3b

KoBaneHnTHass Xxumuyeckass CBSI3b. JIEKTPOHHBIE

bopMyIBI. BanentHOCTS.

HCMOoJsIpHad

U CTPYKTYpHBIE

Kosaneutnas CBA3b. CxeMbl

0o0pa3oBaHUsl KOBAJEHTHOW CBA3M B OHMHApHBIX

COCAUMHCHUAX. MoneKmepHa;{ 1 aTOMHas

ObvscHAmb TIOHATHS «KOBAJICHTHAS CBS3bY,
«BAJIEHTHOCTB.

Cocmasnsams cxeMbl 00pa30BaHUs KOBAIEHTHOM
HETOJISIPHON XUMUYECKOH CBS3H.

Hcnonwv3o6ams 3HAKOBOE MOJCIIMPOBAHUC.
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KPUCTAJUIMYECKUE DPEIIETKH, U CBOMCTBA BEUIECTB C
9TUM THUIIOM PELIETOK.

JemoncTpanuu. BugeopparMeHTBl ©  Clalbl

«KoBaneHTHasT XHMMHYECKasl CBS3bY». Komnnexmus

BCIICCTB MOJICKYJIIPHOTO MW AaTOMHOI'O CTPOCHMUA.
ATOMHBIX

Mopenu MOJIEKYJISIPHBIX U

KpUCTAJUINICCKUX peH_IéTOK

Onpedensamp TATI XUMHYECKOU CBSI3U 10 (hopMyIie
BEIIIECTBA.

IIpu6ooums IpUMEpPHI BEIECTB C KOBAJICHTHOM CBS3BIO.
Yemanaenueams TPUYMHHO-CIICICTBEHHBIC CBS3U MEXY
COCTaBOM BEIIECTBA U BUIOM XHUMHYECKOH CBSI3U, MEKTY
KOBAJICHTHOH CBSI3bI0 M KPUCTAUTMYCCKUM CTPOCHUEM
BEIIECTBA, MEX/y KPUCTAJUIMYCCKUM CTPOCHUEM BEIIIECTBA

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

62

KoBanenrnasa
HETMOJIAPHAS
U TIOJIIpHAs

XUMHUYCCKas CBA3b

DIIEeKTPOOTPULIATETTLHOCT. Psij
AIIEKTPOOTpHIATENbHOCTH. KOBanieHTHas HemosipHast
U TIOJISIpHAsE XUMHU4YecKast CBsi3b. Jumonb. Cxembl
00pa3oBaHMs KOBAJIEHTHOM MOJIIPHON CBS3U

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

C OTUM THUIIOM PEIIETOK.

JemoHcTpanuu. Moenr MOJIEKYJISIPHBIX U aTOMHBIX

KPUCTAJUIMYECKUX PELIETOK

ObvsacHamsy TIOHATHS «KOBAJCHTHAs TOJSPHAsL CBS3bY,

«BJIEKTPOOTPULIATENILHOCTbY, «BO3TOHKAY, WIH
«CyOonMManus».

Cocmasnsams cxeMbl 00pa30BaHUS KOBAJIEHTHOH MOISAPHON
XUMHUYECKOHN CBSA3U.

Hcnonv306ams 3HAKOBOE MOJIETMPOBAHUE.
Xapakmepuzoéamb MeXaHU3M O00pa30oBaHMUA MOJISPHOM
KOBaJICHTHOM CBSI3H.

Onpedenams TN XUMHYECKOM CBSI3U 1O  Qopmyse
BELIECTBA.

Ilpuooums TpUMEpHI BEIIECTB ¢ KOBAJIEHTHON MOJISPHON
CBSI3bIO.

Yemanasnusamn IPUYHUHHO-CICACTBCHHBIC CBA3U MCKIY
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COCTaBOM BEIIECTBA U BHUJIOM XHMHYECKOH CBSI3H, MEKIY
KOBAJICHTHOW CBSI3bI0 W KPHUCTAJUIMYECKUM CTPOCHHEM
BEIIECTBA, MEXTY KPUCTALIHUYECKUM CTPOCHUEM BEIECTBA
¥ ero (PM3NYECKHUMHU CBOWCTBAMH.

Cocmasnsims  GOpMyNIBI  OMHAPHBIX  COCAUHCHHHA  I10
BAICHTHOCTH W HAXOOUMb BAJICHTHOCTH 3JEMEHTOB IIO
(hopmMyIie OGMHAPHOTO COEAMHEHHUS.

Hcnonvzosams MaTCpPHaJIbHOC MOJACIUPOBAHNC

63

Meramnnueckas

XUMHNYECKas CBA3b

MeTtammmueckass XuMudeckas CBSI3b M MeTalanmdecKas
KpucTajimueckast pemeérka. CBoiicTBa BELIECTB C
3TUM THIIOM pelETKU. EnuHas npuposa XUMHYECKUX
CBS3EH.

JemoHncTpanuu. BuneopparmeHTs! U craiisl
«MeTammmyeckass XUMHYECKas CBI3bY. KOJ’IJ’IGKHI/IH
«MeTaisl U CIUIaBbD».

JlaGopaTopHble onbIThI. 29. V3rotoBieHue Mojienu,
WUTIOCTPUPYIOIIEH 0COOEHHOCTH MEeTaJlITNYeCKON

CBsA3HU

Obvsicrame, 9TO TAKOE METAIUINYECKAs CBS3b.

Cocmaenams ~ CXeMbl ~ O0pa3oBaHUS  METATUYECKOM
XUMHYECKOH CBSI3H.

Hcnonvsoeams 3HaKOBOE MOJECTUPOBAHNE.
Xapaxkmepuzosamv MEXaHU3M o0Opa3oBaHUs
METAJUTNYECKOMN CBSI3H.

Onpedensms TN XUMHYECKOM CBsi3M 1O  (dopMmylie
BEIIECTBA.

Tlpusooums puMeEpPHI BEMIECTB C METATITUIECKOM CBS3BIO.
Ycemanasnueamb TPUYUHHO-CIICCTBEHHBIC CBSI3H MEXITY
COCTaBOM BEIIECTBA U BHUJIOM XHMHUYECKOH CBSI3H, MEKIY
METATUYECKON CBS3bI0 M KPHCTAUIMYECKUM CTPOCHHEM

BCIICCTBA, MCXKAY KPHUCTAINIMYECCKUM CTPOCHHUEM BCIHICCTBA
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1 ero GU3NYECKUMU CBOMCTBAMHU.

Hcnonvzosams MaTCpruaJIbHOC MOACIUPOBAHNC

64

Crenens okucienus: | Crenenb okucieHus. CpaBHEHHE CTETICHH OKUCIECHUS | OObsacHAMb TIOHSTHS «CTETICHb OKHCIICHHS,
1 BaJICHTHOCTH. [IpaBuna  pacuéra  CTENEHEW | «BAJIEHTHOCTHY.
OKHUCJICHUA 10 POopMyIaM XUMUYECKUX COeTUHEHUN Cocmasnsasms GopMybl OMHAPHBIX COSAMHEHUN Ha OCHOBE
o01iero crroco0a UX Ha3BaHUI.
Cpasnusamo 6aieHmMHOCMb U CTETIEHb OKUCIICHUS.
Paccuumvieams ~ cTenenun okucieHus 1o  Gopmyiam
XHMHYECKHUX COCITMHECHUMN
65-66 | OKUCIUTEILHO- OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH. ObwsacHambs TIOHATHS «OKHMCIUTEIHHO-BOCCTAHOBUTEIBHEIE
BOCCTaHOBUTENbHBIE | OmpesieieHne CTeNeHeH OKHUCIEHUS DJIEMEHTOB, | PEaKIun», «OKHCJIUTEIb, «BOCCTAaHOBUTEIIbY,
peakiumn 00pa3yromux BENIeCTBa pPa3HbIX KJIACCOB. Peakiuu | «OKUCIEHUE», KBOCCTAHOBICHUE.

HOHHOTO oOmeHa n OKHCIHUTCIBbHO-

BOCCTAHOBUTCIILHBIC pCaKknuu. OxucnuTeb

1 BOocCTaHOBHUTENIb. OKMCICHHE M BOCCTAaHOBJICHHE.

CocraBnenue ypaBHEHUU OKHCJIUTEJIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM AJIEKTPOHHOIO
Oananca

JlemoncTpauuu. B3auMojelicTBUE IIMHKA C CEpOM,

Knaccugpuyuposams xumuueckue peaklui 1O MPU3HAKY
N3MEHEHHUS CTENIEHEN OKHCIIEHMSI DJIEMEHTOB.

Onpedensamb OKHCIUTENb W BOCCTAHOBHUTENb, IPOLECCHI
OKHCJIEHUS U BOCCTAaHOBJICHHUS.

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

MarHusl. B3aumoneiicteue XJIOPHOM

1 CEPOBOJIOPOTHON BOJIBI
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O606H_[6HI/Ie U CcHUCTeMaTu3alMs 3HAaHUM [0 TeMaMm «HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH M IICpHUOJUYCCKasd CHCTCMa XHUMHYCCKHX 3JJIICMCHTOB

H. H. Menpaeneena. CTpOGHI/Ie aToMa» B «XuMHYecKas cBI3b. OKHUCIMTEIFHO-BOCCTAHOBHUTEIIbHEIC pe€aKuuu»

68

Koumponvnaa paboma no temam «lleproguueckuili 3akoH M mepuoauyeckas cucreMa xumudeckux snemeHTtoB JI. M. Menneneesa.

CTpOGHI/IC aToMa» B «XuMHYecKas cBA3b. OKUCINTEIFHO-BOCCTAHOBHUTEIIbHEIC pe€aKuuu»
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(2 u. B HEzmem10, Beero 68 u.)

Homep OcHOBHOE cojiep:KaHHe XapakTepucTHKA OCHOBHBIX BH/IOB JeATeIbHOCTH
ypoka Tema ypoka
ypoka yyammxcs (Ha ypoBHe y4eOHbIX AeicTBHIA)
n/n
IHoBTOpeHue u 00001IeHUE CBeJeHuI 0 Kypcy 8 kiacca. Xumuyeckue peakuuu (S 1)
1 Knaccudukanus bunapubie coenunenus. Okcuapl cojeoOpasywoiue | Xapakmepuzosams OKCUIBI, TUAPOKCHIBI (OCHOBAHHS,
HEOPraHUYecKuX U HecosieoOpaszyromue. ['MApOKCHIBI: OCHOBaHHUSA, | aM(POTEpHBIE TUJPOKCHUIBI, KHCIIOPOACOIeprKalue
BEIIECTB M UX aM(OTepHBbIe THAPOKCUIBI, KHCIOPOACOJEPIKAIINE | KUCIOTHI) M COJH TI0 IJIaHY: COCTaB, COCOOBI 00pa3oBaHMUs
HOMEHKJIaTypa KHCJIOTBI. Cpennue, KHCITBIE, OCHOBHBIE, | HA3BaHUH, XapaKTEPHbIE CBOWCTBA U MOJTyUCHHUE.
KOMIUJIEKCHBIE COJIH. Knaccugpuyuposams oxcunpl, TUAPOKCUABI (OCHOBAHUSA,
Jemoncrpanun. O3HaKOMJIEHHE C KOJUIGKIHUSIMH | aMpOTepHbIE TUJPOKCHUIBI, KHCIIOPOACOIeprKalue
METaJUIOB ¥ HeMeTauioB. O3HaKOMJICHHE C | KUCIIOTHI) U COJIM TIO PA3TUYHBIM MPHU3HAKAM.
KOJUICKIMSIMHA OKCHJIOB, KHCJIOT M COJICH Vmemsv  TOATBEpKAATH  XapaKTEPHCTHUKY  OTICIBHBIX
NpEJCTaBUTENIEH  KJIAaCCOB  HEOPraHMYECKUX  BEIIECTB
YpaBHEHHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.
Packpvieamb TeHETHUYECKYIO CBSI3b MEXKIy KiaccaMH
HEOPTraHMYECKUX COCTMHECHUI
2—3 Knaccudukanus O0oOmuieHne CBEICHUH O XHUMHYECKHX peakiusix. | OO0vacHamb TOHATHS «XUMHYECKas PEaKLIUA», «PEaKLuu
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XMMHYECKUX PEAKIUI
10 Pa3JIMYHbIM

OCHOBAaHHAM

Knaccudpukanus XUMHYECKUX peakuuii 1o
pa3IMYHBIM OCHOBAaHMUSAM: IO COCTaBY M YHUCIY
pearupyomux W o0pa3ylomuxcs BeIeCTB, IO
TeIIoBoMy 3(QeKTy, 10 arperaTHOMy COCTOSHHIO
pearupyromux BeIIeCTB, IO OOpaTUMOCTH, IO
M3MEHEHHIO CTENEHEH OKHCICHUS DIIEMEHTOB, IIO
KCIOJIb30BAHUIO KaTaau3aTopa.
onbITHI. 1.

JlaGoparopHble BzaumoneiictBue

aMMHaka M xJopoBojopoma. 2.  Peakuus

HehTpanu3auuu. 3.  HaOmonenue

s dexTa

B3auMozeincTteue CepHOM  KHUCIIOTBI

TEIUIOBOTO
peakuun HENTpaau3aluy. 4.
C OKCHIOM
menu(ll). 5. PasnoxeHue mepokcuma Bojgopona C

MTOMOIIIBIO KaTaia3bl KapTodens

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

«peaKIMu  3aMElICHUs», «PEaKIUu  HEeUTpaIu3aluumny,
«OK30TEPMHUYECKHE peaKIm, «OHJIOTEPMHYECKHUE
peaknuny,  «oOpaTUMBIE  PEAKIUHU», «HEOOpaTUMBbIC

pCakuumn», «OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUN,

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

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

Onpeodensams OKUCIUTENh W BOCCTAHOBHUTENb, MPOIECCHI
OKHCIIEHUS U BOCCTAHOBJICHUSI.

Habniooams n onucvieams peakliui MEXAY BELIECTBAMHU C

MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

[TonsTue o ckopocTu
XUMHYECKON PEAKIIUU.

Karanus

Ilonsatue o CKOpPOCTH XUMHYSCKOMN pCaKkuu.

(DaKTOpLI, BJIUAIONIUEC Ha CKOPOCTbH XHUMUYCCKHUX

peakmuii: TpUpoaa PEarupyrolux BEMIeCTB, HX
KOHIICHTpAIIUs, TeMIiepaTypa, Iouaib
COMPUKOCHOBEHUS, HaJn4ue KaraausaTopa.
Karanus.

JdemoHcTpanmu. 3aBUCUMOCTD CKOpPOCTH

ObvsicHAMb, 4TO TAKOE «CKOPOCTh XUMHUYECKOHN peaKiiumy.
Apaymenmuposams BbIOOp eUHULL U3MepeHus Vp.
Yemanasnueams npuYMHHO-CIIEICTBEHHBIE CBA3HM BIIHUSHUS
pPa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKHUX PEAKITUH.
Habniwooams v onucvieams peakiud MEX]y BELIECTBAMU C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
IIposooums 3aBHCUMOCTh

OTIBITHI,  TTOATBEPIKIAIOIINE
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XUMHYECKON PEaKIUH OT MPHPOABI Pearupyroniux
BEILIECTB. 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKuu OT KOHIIEHTPAIMHN Pearupyroiuux BEeIIeCcTB.
3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOH peakiuud OT
TJIOIIA I COTIPUKOCHOBEHUS PEarupyrOIINX BEIIEeCTB
(«kunsimui - cnmoit»). 3aBUCHUMOCTh  CKOPOCTH
XUMHUYECKON peakIuu OT TeMIepaTypbl pearu-
PYIOIIUX BEIIECTB.

JlabopaTopHbie ONbIThI. 6. 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH PEAKIUH OT MPHPOJIBI PEeardupyrOIINX
BEIIECTB Ha TNpPHUMEpPE B3aMMOJCHCTBHUS PACTBOPOB
THOoCcynbaTa  HaTpuss U XJIopuga  Oapws,
THOCYyJb(paTa HATPUs W COJSHOM KHUCIOTHL. 7.
3aBUCUMOCTh CKOPOCTH XHWMHUYECKOM PpEaKIUu OT
MPUPOABI METANIOB MpPH WX B3aUMOJCUCTBUU C
COJITHOM KHUCIOTOM. §&. 3aBUCHUMOCTb CKOPOCTH
XUMHYECKOH pEAKIMH OT MPHUPOJBI KHUCIOT TpH
B3aUMOJICICTBUM HMX C KeJae30oM. 9. 3aBUCHUMOCTh
CKOPOCTH XHMHYECKOW peaklud OT TeMIepaTyphl.
10.

3aBHCUMOCTh CKOPOCTH XUMHYECKON peakuuh OT

CKOPOCTH XUMHUYECKOH PeaKIMu OT PA3ITUYHBIX (PaKTOPOB
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KOHIIGHTpallud  pearupyrouux  BemectB.  11.
3aBUCHMOCTh CKOPOCTHM XHUMHUYECKOW pEeaKIuu OT
IUIOILAaIU CONPUKOCHOBEHHMS pearupyrommux
BemecTB. 12. 3aBUCUMOCTb CKOPOCTH XHMHYECKOMN

peaKkuuu OT HAJIM4Ms KaTaluu3aTopa

Xumnueckue peakuuu B pacrsopax (10 u)

DNeKTpoNUTHYECKast

AUCCoranusa

[lonatne 00 SIEKTPOJIMTUYECKON IUCCOLMALNU. | Xapakmepu3o6ambs MOHSATHUSA «QIEKTPOIUTUYECKAS
DNEKTPONUTBl W HEINEKTPOJUTHL.  MeXaHu3M | AUCCOLMALUNY, «IIIEKTPOIUTHD, «HEIIEKTPOIUTHIY.
JUCCOIIMAIMK  3JEKTPOJIUTOB  C  PaA3NIMYHBIM | Yemanasenueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
xapakrepoM cBsi3u. CTeneHb AJIEKTPOJUTUYECKON | MPUPOAOH AJIEKTPOJIUTA U CTENEHBIO €r0 IUCCOLMALIUN.
nuccouuanui. CHIIbHBIE U c1a0ble 3EKTPOIUTHI. Yemanasnueams TpUUYMHHO-CIIECTBEHHBIE CBSI3U  MEXIY
JdemoncTpanuun. lVcnbiTaHWe BEMIECTB W HX | TUIIOM XHMHYECKOW CBSI3M B JJIEKTPOJIMTE U MEXAHU3MOM
PacTBOPOB Ha 3JIEKTPONPOBOAHOCTD €ro JUCCOLMaIuU

JladopaTopublii onbiT. 13. Jluccorumanus ciadbIx

AJEKTPOJIUTOB Ha MPUMEPE YKCYCHOM KUCIIOTHI
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7 OcHOBHEIE OCHOBHBIE IIOJIOKEHUS TCOpHUU BHGKTpOHHTH‘ICCKOﬁ Xapakmepus'oeamb IIOHATHUA «CTCIICHb AHUCCOIHALIUN)),
ITOJIOKCHUA TCOPUU JUucconuanuu. Knaccn(bmcauml HMOHOB u UX | «CUJIbHBIC SJICKTPOJIUTBIY, «cnaGHe QJICKTPOJIUTHD?,
JIEKTPOITUTUICCKOM cBoicTBa. KHCIIOTBI, OCHOBaHWSI W COJH KaK | KKATHOHBI», «AHUOHBI», «KHCIOTBD», KOCHOBAHUS, «COJIH.
muccormanuu (TDl) | anexTponutsl. Mx knaccudukamnus u nuccormanus. | Cocmasnsims ypaBHEHUS SJICKTPOIUTHUSCKON JUCCOIUAIIH

JleMoHCTpALIUH. 3aBHCHUMOCTH | KUCIIOT, OCHOBAaHUHN M COJICH.
AJIEKTPONIPOBOTHOCTH  YKCYCHOM  KHCIIOTBI  OT | Muntocmpupoéams TpUMEpaMU  OCHOBHBIC — TTOJOXKEHUS
KOHIICHTpaluu. J[BI)KCHHE OKpAIICHHBIX HOHOB B | TEOPHUHU DJICKTPOJUTHUCCKOM JUCCOIIMAIIUH.
AJIEKTPUUYECKOM TI0JIC Pasnuuams  KOMIIOHEHTBI  JIOKa3aTelbCcTB  (TE3HCOB,
apryMeHTOB M ()OPMBI JJOKA3aTEIIbCTBA)
8—9 | Xumuyeckue OO0mre XMMHYECKHe CBOWCTBA KHUCIOT: M3MEHEHUue | Xapaxmepuzoeams OOIINE XUMHUYECKHE CBOMCTBA KHUCIOT C

CBOMCTBA KMCIIOT KakK

ANIEKTPOJUTOB

OKpPAacKM  WHIMKAaTOpOB,  B3aUMOJCKHCTBHE  C
METaJUIaMH, OKCUJAMHU U THIPOKCUIAMU METAJUIOB U
consiMu. MoueKyisipHble U HOHHBIE (TIOJIHBIE U
COKpalI€HHbIE) YpaBHEHHUs peakuui. XUMHUYECKUN
CMBICII ~ COKpalI€HHBIX  ypaBHEHUH. Y CIIOBHUSA
IIPOTEKAHUS PEAKUUN MEXIY JIIEKTPOJIUTAMU 10
KOHIIA. Psi1 aKkTUBHOCTH METAIIIIOB.

JlaGopaTopHble onbIThbl. 14. 3MeHeHne OKpacKku

WHJIMKaTOpOB B KUCIOTHOW cpene. 15. Peakius

MO3ULIUN TEOPUH IIEKTPOTUTHUECKON AUCCOLUAINH.
Cocmasnams MOJNEKyISpHbIE, TOJHbIE W COKpAIIEHHBIE
WMOHHBIC YPaBHEHUS PEAKIIUH C y4acTHEM KHUCIIOT.
Apaymenmuposams BO3MOXKHOCTh NPOTEKAHUS] PEAKIMHA C
yyacTHEeM KHCJIOT Ha OCHOBe mpaBuia bepromne u psna
aKTUBHOCTH METAJUIOB.

IIposooums XUMHUYECKHE

ONBITHI,  TOJATBEPKIAOIINE

CBOMCTBA KHUCJIOT, C CO6J'IIOI[€HI/I€M npaBujl TEXHUKHU

0€30I1aCHOCTH.
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HEUTpanu3aluu pacTBOpa IMENOYH Pa3TIUIHBIMU
kucinoramu. 16. Ilonyuenue rugpokcuaa meau(ll) u
€ro B3aMMO/JICUCTBUE C PA3IMYHBIMU KUCTOTaMu. 17.
BzaumoneiicTBue CHIBHBIX KHCIOT C  OKCHAOM
memu(ll). 18—20. BsaumojeiicTBHe KHCIOT C

Metasmamu.  21. KauecTBeHHas ~ peakumst  Ha
kapOoHaT-uoH. 22. [lonydyeHnue cTynHd KpEeMHHEBOU
KuCaoThl. 23. KauecTBeHHass peakius Ha XJIOpHU-

WIH CyTb(aT-UOHBI

Habnwooams n onucvieamo pC€aKkuu C y4aCTUCM KUCIIOT

C TIOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

10 XUMUYECKUE O6mme XUMHYECKHE CBOICTBA menoueit: | Cocmagnsams MOJEKYJSPHBIE, TIOJHBIE W COKpAIIEHHBIE
CBOWCTBA OCHOBAaHUM | B3aMMOAEWUCTBHE  C  KHUCIOTaMH,  OKCHIAMHU | HOHHbIE ypaBHEHUs PeaKLUi C yuaCTUEM OCHOBAHUH.
KaK 3JIEKTPOJIUTOB HEMeTaJlJIoB, coisiMu. O0IIMe XUMUYECKUE CBOWCTBA | Apeymenmupoeams BO3MOXKHOCTb TMPOTEKAHUS peakiuil ¢
HEpPACTBOPUMBIX OCHOBAHHI: B3aMMOJEWCTBHE C | y4acTHEM OCHOBaHUM Ha ocHOBe MpaBuia beproiie.
KHCIIOTaMH, Pa3JI0KEHHE IPU HarPEBAHUU. Ilpo6ooums  ONBITHI, TMOATBEPXKAAIOIINE XUMHUYECKHE
JlaGopaTopHble onbIThl. 24. VI3MeHEeHUE OKpacKU | CBOWCTBA OCHOBAaHUM, C COOJIIOJEHMEM NpPaBWJI TEXHUKU
WH/IMKAaTOPOB B IEJIOYHOMN cpene. 25. | GezomacHOCTH.
BsaumopeiictBue menodyeil ¢ yriaekuciabiM TasoM. | Habniodams M onuceiéams peakluy ¢ y4aCTHEM KHUCIOT C
26. KauecTBeHHas peakiMsi Ha KaTHOH aMMOHHS. | IOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKa U SI3bIKA XUMUU
27—28. Tlomyuenune ruapokcuga meau(ll) m ero
pasznoxkeHue
11 XuMnyeckue OO0mre XUMUYECKHE CBOMCTBA CPETHUX COJICH: Xapakmepuzosamsp 0O0IIME XUMHUYECKHE CBOWCTBA COJIEH C
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CBOMCTBA COJIEU KaK

AIIEKTPOJIUTOB

B3aMMO/ICHCTBHUE C KUCIIOTAMHU, IIEJIOYaMH, COIIMU

U MeTajuiaMu. B3anuMoaecTBUE KUCIIBIX COJIEN CO

IIET0YaMH.
JlabopaTopuble onbiThbl. 29. B3aumopeiicTBue
kapbonaroB ¢  kucnoramu. 30. Ilomydyenwme
rugpokcuna  kenesa(lll). 31, BsaumopeiicTBue

xelesa ¢ pactBopoM cynbhara meau(Il)

ITO3ULIMKA TEOPUH JIEKTPOJIMTUYECKON TUCCOLUALUN.
Cocmaensams MOIEKYJSIPHBIE, IOJHBIE M COKpallEHHbIE
VOHHBIC YPABHEHMSI pEAKLUI C y4aCTHEM COJIEH.
Apaymenmupoeéams BO3MOXHOCTb IIPOTCKaHUS pPEaKUUN

C y4acTHEM COJIEM HAa OCHOBE mpasuia beprose.

IIposooums  OUBITHI, TOATBEPKIAOIINEC XUMHUUICCKUE
CBOMCTBa coJiel, ¢ COONIOJACHHEM TIPaBHJI TEXHUKH
0€30IaCHOCTH.

Habniooams u onuceiéams peakuMu € y4acTHEM COJIEH

C TIOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUU

12 ITonsatue o ruaponuze | I'maponu3s kak oOMeHHOE B3auMoOJeWcTBUE colielt ¢ | Yemanasenueams 3aBUCHMOCTb MEXAY COCTaBOM COJIM U
coneit BOAOW. I'MIponu3 conM CHIBHOTO OCHOBAaHUS W | XapaKTepoM €€ I'MIpoJu3a.

cmaboit  kucnotTel. [wapomus  comu  cmaboro | Ananuzuposams  Cpely pacTBOpa COJM C  MOMOIIBIO
OCHOBaHMS M CWIBHOW KHCJIOTBL. BOJOPOIHBIN | HHAMKATOPOB.
nokasareins (PH). IIpocno3zuposams TUII TUAPOJIA3A COJIM HAa OCHOBE aHAJIN3a
Jemoncrpauuu. Onpenenenue xapakrepa cpelbl B | €€ GopMysl
pacTBopax cojien

13 IIpaxmuueckas CBoiicTBa KHUCIIOT, OCHOBAHUH, OKCHAOB M coieil | Ymems oOpamaTtbcss ¢ 1abopaTopHbIM 000pYJOBaHUEM

paboma 1. PemieHue
AKCICPUMECHTATBHBIX

3a1a4 J1(0) TEME

B CBETE TEOPUU IIEKTPOJUTUYECKOW IHUCCOLMALUN
U MIPEJICTABIECHUN 00 OKHUCIIUTEILHO-

BOCCTAaHOBUTCIIBHBIX PCAKIUAX

N HarpcBaTCJIbHbBIMHA an60paMH B COOTBCTCTBUH
C IMpaBUJIaMU TCXHUKHU 0C30IMacHOCTH.

Habnwoams cBOMCTBA JIEKTPOJTUTOB.
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«INEKTPOIUTHYECKAS

IIUCCOLIHALIHIY

Habniooams ¥ onucvléamv  PeaKUUUd C  y4aCTHEM
JIEKTPOJIIUTOB C MOMOIIBIO €CTECTBEHHOrO (PyCCKOrO WM
POZHOTIO0) A3bIKA U SI3bIKA XUMUHU.

@opmynuposamb BBIBOJBI MO pe3yJibTaTaM IMPOBEIEHHOTO

JKCIIEpPUMEHTA
14 O606H_IGHI/IG " CUCTEMaTHu3aluia 3HAHUH 10 TeEME « XUMUYECKUE p€aKuuu B paCTBOpaAX IJICKTPOJIUTOB»
15 Konmponvnas paboma I o reme «XMMHYECKUE PEAKIIUHA B PACTBOPAX IJICKTPOIUTOBY
HeMmeTasiibl M MX coeAMHEeHHs (25 1)
16 061112151 CTpOGHI/Ie dTOMOB HEMECTAJIJIOB U HX IIOJIOKCHHE B 06’b}lCH}ZI’I1b, YTO TaKO€ HEMCTAJIJIbI.
XapaKTCPUCTHUKA HGpHOI[H‘IGCKOfI CUCTEME. PSII[ Xapaxmepmoeamb XUMHNYCCKUEC DJIEMCHTBI — HEMECTAJIJIbI U
HEMCETAJIJIOB QJICKTPOOTPULATCIIBHOCTH. KpI/ICT AJUIMYCCKUE | CTPOCHUC, q)HSI/I‘IGCKI/IG U XUMHYECKHE CBOWUCTBA IIPOCTBIX
peI_HéTKI/I HEMCETAJIJIOB —_— MPOCThIX BCIIICCTB. | BEIIECCTB — HEMCETAJIJIOB.
dusnueckue CBOICTBa HEMCETAJIJIIOB. O6H.II/I€ Obvacuamo 3aBUCUMOCTDH OKHCJIINTCIBHO-
XUMHUYECKHE CBONCTBA HEMETAIIOB: OKHUCIUTEILHBIE | BOCCTAHOBUTEILHEIX CBOICTB (I/IJ'II/I npe()cm%zeamb

Y BOCCTaHOBUTEIIbHBIE.
Hdemoncrpanun. Komnekius HemeramioB. Mojenu
KPUCTAININYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U
MoJieKysipHble. O30HAaTOp U MPUHLIUIIBI €70 PaOOTHI.
['openne mpocThIX BELIECTB — HEMETAIJIOB: CEpblI,

docdopa, TpeBECHOTO yTIIIst

CBOWMCTBA) DJIEMEHTOB-HEMETAJIOB OT WX TIOJIOKCHHUS B

HepHOHHqCCKOﬁ CUCTEMC XUMHYCCKHUX 9JICMCHTOB

J1. 1. MenaeneeBa.
Yemanasnueams TPUYHMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM XUMHUYECKOU TUIIOM

aToma, CBSI3bIO,

KPUCTAJUIMYECKON PEIIETKY HEMETAJLIA U €r0 COCAUHEHUN U
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¢u3nUeCKUMU CBOMCTBAMU JAHHOTO HEMETala M €ero

COEIMHEHU M.
/Jloka3vieamb OTHOCUTENBHOCTb TOHSTUH «METall» U
«HEMeTaIL»

17-18 Oo6mas layorensl, cTpoeHHE HX aTOMOB U MOJEKYNI. | Xapakmepuzosams CTpOCHHE, (UUUYECKHE M XUMHUYECKHE
XapaKTepUCTHKA Ousnyeckue U XUMHYECKHE CBOMCTBAa TalIOT€HOB. | CBOICTBA, MOJNyYe€HHWE M NMPUMEHEHHE TajJOreHOB B IUIaHE
anemeHnToB VIIA- 3aKOHOMEPHOCTH M3MEHEHHS! CBOICTB TaJOr€HOB B | 00IIEro, 0COOEHHOTO M €AUHUYHOTO.

TPYNIbl — TaJOT€HOB | 3aBUCMMOCTH OT UX TOJIOKEHHUS B MEPUOANYECKOH | Vcemanasnueams TPUUYUHHO-CIEACTBEHHBIE CBA3M MEXKIY
CHUCTEMEC. HaXO)KZIeHI/Ie TaJIOrCHOB B INPUPOAC M UX | CTPOCHUCM aToMa, XUMHUYECKOU CBA3bIO, TUIIOM
MOJTy4eHUE. buonorudeckoe 3HAUCHUE U | KPUCTATMYCCKON PEMIETKU Y TaIOTCHOB U (PU3NICCKUMU H
MPUMEHEHHE TaJIOTEHOB. XUMHUYECKUMHU CBOMCTBAMH 3THX BEIIECTB
JdemoncTpanun. O0pa3ipl raJoreHOB — MPOCTHIX
BemiecTB. B3anmoielicTBre TajJoreHoB ¢ METaJIaMH.
BriTecHeHHe XJ10pOoM OpoMa HITH M0JIa U3 PACTBOPOB
HX coNen

19 CoenuHeHUs ['a;moreHOBOIOPOIBI W COOTBETCTBYIOIIME UM | Xapakmepu3zoeams C UCIOIB30BAaHHEM PYCCKOTO (POJIHOTO)
TaJIOTCHOB KHCJIOTHI: IIJIaBUKOBasi, COJIsAHAsd, 6p0M030)10p0)1Ha$[, SI3bIKa U A3bIKA XHUMHHU COCTAaB, (1)H3qucxne U XUMHUYCCKUC

nogoBojoponHas. lanorenuasl. KauyecTBeHHbIE
peakuuu  Ha  rajoreHuJ-uoHsl.  [IpumeHeHue
COEMHEHUI TAJIOTEHOB.

JdemoHcTpaums. Konnekmus MIPUPOIHBIX

CBOICTBa, TMOJY4YEeHHME U NPUMEHEHHE COEAMHEHUN
raJIOT€HOB.
Haszvieams coeMHEHMsS TaloreHoB 1o Qopmyiae u

cocmagnsims GOPMYIIbI 110 UX HA3BAHUIO.
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COEAMHEHUH XJIOpa.
JlaGopaTopuslii onbIT. 32. Pacnio3HaBaHue

TraJorcHuJ-uoHoOB

Yemanasenueams TPUUYMHHO-CIEACTBEHHBIE CBSI3H MEXKIY
XUMHUYECKOH CBSA3BIO U TUIIOM KPUCTAIMYECKOM PEIIETKU B
COEJMHEHUSX TaJIorTeHOB U (PU3UYECKUMHU U XUMUYECKUMHU
CBOMCTBaMHM TUX BEILECTB.

IIposooums, Habniooamv W ONUCLIGAMb XAMHUYECKHN
DKCIIEPUMEHT 110 PACIO3HABAHUIO TaJOTCHHUJ-UOHOB C
co0JII0/IEeHHEM IIPAaBUJI TEXHUKU OE€30IaCHOCTH.

Buinoansamo

pacuéTel MO XUMHYECKHM (QopmyrnaMm u

YPaBHEHUSIM  pEaKLMi, NPOTEKAIUMX C  y4aCTHUEM

COE€IMHEHHI TaJIOTEHOB

20

Ilpaxmuueckas
paboma 2. zyuenue
CBOWCTB COJITHON

KHCJIOTBI

ConsgHas KHCIOTa KaK CHIJIbHBIN OJICKTPOJIAT.

Tunuynasie pe€akiuuu KHUCJIOT, XapaKTCpHbIC JI
COJITHOM KHCJIOTBI: B3aMMOJICHCTBHE C METalJlaMH,
OCHOBHBIMH n aM(l)OTepHI)IMI/I OKCHuJaMu,
OCHOBAaHUsAIMHU H aM(l)OTCpHBIMI/I THUAPOKCUAAMHU,

consamu. KauecTBeHHas pCaKknus Ha XJIOPUJA-UOH

Ymemw oOpamarbes ¢ 1a00paTOpHBIM 00OPYJOBAHUEM H

HarpeBaTelIbHBIMM ~ NPUOOpPaMH B COOTBETCTBHU  C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Habniooams cBOWCTBA 3JEKTPOIUTOB U MPOUCXOIANINX C
HUMH SIBJICHUM.
Habnwooams W onucvléams  peaklMM C  y4acTHEM
AIIEKTPOJUTOB C MOMOIIBI PYCCKOTO (POIHOTO) s3bIKA M
SI3bIKA XUMUH.

Dopmynuposampb BBIBOJBI MO pe3ylbTaTaM INPOBEIEHHOTO

JKCIIEPUMEHTA
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21 Oo6mas OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. | /lasame 0OOIIyI0 XapaKTEPUCTHKY aTOMaM, MPOCTHIM
XapaKTepUCTHKA Cepa B mpupone U e€ moiydyeHue. AJIOTPONHBIE | BEIIECTBAM U COCAMHEHUSM XaJIbKOTEHOB B 3aBUCUMOCTH OT
as1eMeHTOB VIA- MoJIUGUKAMK Cepbl U HUX CBOMCTBAa. XMMHYECKHE | UX MOJOXKEHUS B IEPUOIUUECKON CUCTEME.

IpyIIbl — CBOMCTBA cepbl U €€ IPUMEHEHHE. Xapakmepuzoeams CTpOEHHE, aUIOTPOINIO, (PU3NYECKUE U
xaspkoreHos. Cepa JdemoHcTpanuu. BzaumoneiicTBue cepsl ¢ XUMHUYECKHE CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHUE CEPBI.
MeTayuiaMu. ['opeHne cepsl B KUCIOpOIe Ycemanaenueams TPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
CTPOGHHEM  aTroMa, XHMHYECKOH  CBA3bIO,  TUIOM
KPUCTANINYECKON peméTku cepbl M €€ (U3NYECKUMHU U
XUMHAYECKHUMHU CBOWCTBAMH.
Buinonnams  pacuérel MO XHMMHUYECKUM QopMmyiaaM H
YPaBHEHMSIM PEAKLIUH, IPOTEKAIOIIUX C YYACTHEM CEpBHI.
IIposooumys, Habmooams W onucvLleamv XUMUYECKUI
HKCTIEPUMEHT T10 TOPEHHUIO CEPhI Ha BO3/IyXEe U B KHUCIOPOJIC
C COOJTIOICHNEM TIPABHJT TEXHUKH 0€30TTaCHOCTH
22 CepoBosiopon 1 CepoBOJIOpOJI: CTPOEHHE MOJEKYIbI, (puzndeckue u | Xapakxmepuzosams ¢ UCTOIb30BAHUEM PYCCKOTO (POIHOIO)

Cyb(UIBI

XUMHUYCCKUC CBOﬁCTBa, MOJIYYCHHUC U 3HAUCHHUC.

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

KayecTBeHHast peakiyst Ha Cynb(pUI-HOH

sSI3bIKa M S3bIKa XMMUHU COCTaB, (PU3MYECKUE M XHMMUYECKUE
CBOWMCTBA, MOJyYCHUE U MPUMEHEHHUE COCIAMHEHHUH CEphbl B
CTEIIEHN OKHUCIICHUS —2.

Hasvieams coeqHEHMsSI CEphbl B CTETIEHH OKUCICHUS —2 TI0
bopmyne u cocmasnsims GOpPMYITBI IO UX HA3BAHUIO.
Cocmasnams HOHHBIC

MOJIEKYJISIpHbIE U ypaBHEHUS




73

peakuuii, XapakTepU3yIOIIHE XUMUYECKHUE  CBOMCTBa
COCIMHEHUH CEpbl B CTENIEHU OKUCIICHUS —2.

Onucvieamo MIPOLIECCHI OKHUCJICHUS-BOCCTAHOBJICHUS,
onpeoensams OKUCIUTEIb U BOCCTAHOBUTEIb U COCMABIAMb
JIEKTPOHHBIA OaJlaHC B pEaKIMsIX C YJacTHEM Cephl B
CTEINEHU OKUCIICHUS —2.

Yemanasenueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
XUMHUYECKOH CBSI3bIO U TUIIOM KPUCTAJUIMYECKOMN PEIIETKH B
COCIMHEHUSAX Cepbl W (UBHYSCKUMH H XHUMHUYECKUMU

CBOMCTBAMU DTUX COEIUHEHUN

23

Kucnoponnsie

COCAUHCHUS CCPhI

Oxcun cepwi(IV), cepHucras Kuciora, CyabQUTHI.
KayecTBeHHast peakiyst Ha CyJb(UT-HOH.

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

Jemoncrpanuu. OOecuBeurBaHHE OKpalCHHBIX
TKaHEW U [[BETOB CEPHUCTHIM T'a30M.
KOHIIEHTPHUPOBAHHOMN

BsaumogeiicTBue CEepHOM

KUCIOTHl ¢ Meabto. OOyriMBaHuE OPraHUYECKUX
BEILECTB KOHIICHTPUPOBAHHOM CEPHOU KUCIIOTOM.

JlaGopaTopHblii onbIT. 34. KauecTBeHHBIC peaKIIun

3anucvieams  HOpMYNBI OKCHIIOB CEpBI, HA3bl8ambv WX,
Onucviams CBOWCTBA HAa OCHOBE 3HAHUM O KHUCIOTHBIX
OKCH/JIaX.

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POIHOIO)
S3bIKA M SI3bIKA XUMHH COCTaB, GU3NUYECKUE U XUMHUYECKUE
CBOMCTBA CEpPHOM KUCIIOTBI KaK 3JIEKTPOJIUTA.

Cocmasnsams  MONEKYNISIPHbIE W  HWOHHBIE YpPaBHEHHS
peaKkuuii, XapaKTEPU3YIOIMINX XUMUYECKUE CBOMCTBA CEPHOU
KHUCJIOTBIL.

Pacnosznasams cynbhaT-nuoHsbI.

Xapaxmepuzoeams ¢ UCMOIB30BAHUEM PYCCKOTO (POIHOIO)
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Ha cyNb(haT-uOHBI

SA3blKa M S3bIKA XUMHUH CBOMCTBA KOHUEHTPHUPOBAHHOU

cepHoﬁ KHCJIOTHBI KaK OKUCJIUTCIIA.

Cocmasensame ypaBHEHUS OKMCIIUTENHHO-
BOCCTAHOBUTEJIBHBIX ~ PEAKIIMA METOJIOM  DJIEKTPOHHOI'O
OanaHca.

Buinoanams  pacdérel MO0  XUMHUYECKUM  QopMylaM W

YpaBHCHUAM peaKHHﬁ, MIMpOTCKAOIMUX C Yy4aCTUCM CepHOﬁ
KHCJIOTHI.

Habnwooams 1 onucviéams XUMAYECKUH SKCIIEPUMEHT

24 Ilpakmuueckas CepHass KHCJIOTa KaK CHJIBHBIA  DJIEKTPOJHT. | Ymems oOpamaTbcs ¢ J1aOOpaTOpHBIM OO0OpPYAOBaHUEM U
paboma 3. Uzydyenue | TunuyHble peakUMM KHUCIOT, XapaKTEpHble /s | HArpeBaTeNbHBIMU  NpHOOpaMM B COOTBETCTBUH  C
CBOWCTB CEpHOI pa30aBIeHHON CepHON KHUCIOTHI: B3aMMOJEHCTBHE C | IPABUIAMU TEXHUKH 0€30MaCHOCTH.

KHCIIOTHI METajuUlaMH,  OCHOBHBIMH W  amdoTepHbiMu | Habniodams CBONCTBA DIEKTPOIUTOB M MPOUCXOJSIIAX C
OKCHJIaMH,  OCHOBaHMSMH ¥  aM(OTEPHBIMH | HUMU SBICHUH.
THJIpOKcUaAaMu, coisiMu. KauecTBenHas peakuus Ha | Habniooame W onucbiéams  peakuud ¢  ydyacTHEM
cynbdar-uoH AJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WU
POITHOTO) SI3BIKA U SI3bIKA XMMHH.
Dopmynuposamb BBIBOABI TIO0 pe3yJbTaTaM IPOBEIEHHOTO
HKCIIEpUMEHTA
25 Oomas OOmast XxapakTepucTUKa 3JIEMEHTOB VA-rpynnsl. | /lasame OOIIyI0 XapaKTEPUCTHKY aTOMaM, MPOCTBIM
XapaKTePUCTHKA A30T, cTpoeHHME aToMa M MOJICKYJBl a30Ta. | BEIIECTBAM U COCIUHCHHUSM d3JIeMEHTOB VA-rpynmbl B




75

XUMHUYCCKUX
31eMeHTOB V A-

rpynmsl. A30T

dusnyeckue U XMMUYECKHME  CBOWCTBA U
MpUMEHEHHUE a30Ta. A30T B TMPUPOE U €ro
Ouosoruueckast poiib.

Hemoncrpaumuu. [(uarpamma «CocTaB BO3IyXan.

Buneodparmentst u cnaiiasl «lItuusu 6azapbi»

3aBHCHUMOCTH OT MX IIOJIOKEHUS B IEPUOJUYECKON CUCTEME.
Xapakmepuzoeams ¢ UCNOIB30BAHUEM PYCCKOrO (POIHOIO)
A3blKa M S3blKa XMMHU CTpOEHHE, (u3Mueckue u
XMMUYECKHE CBOWCTBA, [TOJyYCHHE U IPUMEHEHHUE a30Ta.
Hasvisams coenuHeHUs a3oTa Mo (HopMylle U coCmasisame
(GopMyJIbI 110 UX HA3BAHHUIO.

Yemanaenueams TPUYMHHO-CIIECTBEHHBIE CBSI3U MEXIY
CTPOCHHEM aTOMa U MOJIEKYJIbI, BUJIOM XUMHYECKOH CBS3H,
TUIIOM  KPUCTAJNIMYECKOW  pEIETKH a30Ta M €ro
($U3NYECKUMU U XUMUYECKUMU CBOMCTBAMHU.

Bvinonnams  pacy€rbl MO XMMHUYECKMM (GopMynaM M|

YpaBHCHUAM peaKHHﬁ, MPOTCKAOIIUX C YH4aCTHUEM a30Ta

26

Ammvunak. Coiu

AMMOHU

AMMHAK, CTpOEHUE MOJEKYIbl U (PU3NUECKHE
CBOMCTBA. AMMHayHas BOJA, HAIIATBIPHBIA CIUPT,
ruapar aMMuaka. JIOHOpHO-aKIENTOPHBIA MEXAHU3M
oOpa3oBaHHMsI  CBS3U B  KAaTHOHE  aMMOHHS.
BoccranoButenpHBIE CBOMCTBA aMMHAaKa.

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

cooupanue U

demoncrpauuu.  IlomyueHnue,

pacCrio3HaBaHHEC aMMHakKa. Pasnoxenue Juxpomarta

Xapaxmepuzoeams ¢ UCNOJIB30BAHUEM PYCCKOTO (POIHOIO)
S3bIKa W SI3blIKa XUMHH COCTaB, CTPOCHHE MOJEKYJIbI,
¢duznueckne ¥ XHMHUYECKHE CBOWCTBA, TMOJYYCHHE U
MIPUMEHEHNUE AMMUAKA.

Ha3zvieams conmu amMmMoHMsI 110 GopMyliaM U coCmasisams
(hOpMYJITBI IO UX HA3BAHUSIM.

3anucvieams ~ MOIJIEKYJISpPHbIE W  HOHHBIE YpaBHEHUS
peakuuid, CBOICTBA

XapakTEepU3yIOIUX  XUMUYECKUE

aMMHaKa U coJIeil aMMOHUSL.
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aAMMOHHSI.
JlaGopaTopuslii onbIT. 36. KauecTBeHHAs peakius

Ha KaTUOH aMMOHUA

Cocmasnamo ypaBHEHUS OKHCIJIUTENLHO-
BOCCTAHOBUTEJIBHBIX pEAKIMH C ydyacTHEeM aMMHakKa ¢
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajaHca.

Yemanasnueams TPUYMHHO-CICACTBEHHBIC CBSI3H MEXKIY
BUJOM XHUMHYECKOW CBSI3M, THUIIOM KPUCTAILIMYECKOMN
pPEmIETKM B aMMHUAKe U COJSX aMMOHMS U (U3HUECKUMU H
XAMHYECKUMU CBONCTBAMM ATHUX BEIIECTB.

Ilposooums, mnabroO0ams W ONUCHIGAMb XUMHYCCKHUI
AKCIIEPUMEHT TI0 PAaCMO3HABAHUIO HOHOB AaMMOHHS C
COOJTI0/ICHHE TTPABUIT TEXHUKU 0€30TMTaCHOCTH.

Buvinonnamo

pacué€rbl MO XMMHUYECKMM (GopMylnaM M|

YpaBHCHUAM peaKHHﬁ, MPOTCKAOIMIUX C YyHaCTUEM aMMHUAKa

27

IIpakmuueckas
paboma 4.
[Tonyuenne ammuaxa
U U3y4YECHUE €T0

CBOWCTB

[Tomy4yenue, cobnpaHue U pacrio3HaBaHUE aMMHAKa.

N3yueHne pacTBOpUMOCTH aMMHaka B BOJIE U

XapaKTCPUCTHUKA OCHOBHBIX CBOICTB ruapara
ammuaka. KauecrBeHHas pcaknud Ha KaTUOH
AMMOHUA

Ilonyuams,  cobupamv W pacnosnaeamv  aMMHaK.

Obpawamvcss ¢ nabopaTopHbIM  000pyIOBaHHEM U

HArpeBaTeNbHBIMU ~ MPUOOpaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habniooams u onucvieams XUMHUECKUNH HKCHEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO
DKCIEPUMEHTA.

Compyonuuames B TIpoIiecCe Y4EOHOTO B3aMMOJICHCTBHS
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npu paboTe B rpymmax

28—29

Kucnoponusie

COCANHCHHUA a30Ta

Oxkcuibl a30Ta: HECOJIEOOPA3YIOIINE U KUCTIOTHBIC.
A3zoTucTas KUCJIOTa U HUTPUTHL. A30THAsi KHCIIOTA,
€€ Ioy4yeHue U cBorcTBa. Hurparsl.
JdemoHcTpanmu. B3aumopeiicteue
KOHIICHTPUPOBAaHHOM Aa30THOM KHCIIOTBI C MEIBIO.
I'openne uy€pHoro mnopoxa. Pasnoxenue HuTpara
KaJIusl ¥ TOPEHUE IPEBECHOTO YTOJIbKA B HEM.
JlaGopatopHblii onbIT. 37. XUMHYECKUE CBOICTBA

a30THOM KHCJIOTHI KaK OJICKTPOJIMNTA

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POJHOIO)
A3bIKA U SA3bIKa XUMHUM COCTaB, (PU3NYECKHE U XMMUYECKHE
CBOICTBa, [TOJIyY€HUE U IPUMEHEHUE OKCHJIOB a30Ta.
Cocmasnsams ~ MOJEKYNISIpHbIE W WOHHBIE YPaBHEHHS
peakuuii, XapakTepU3ylIIUX XUMHUYECKHE  CBOMCTBA
OKCH/JIOB a30Ta.

Yemanasnueams TPUYMHHO-CICACTBEHHBIE CBSI3H MEXKIY
BUJIOM XHMHMYECKOW CBA3U, THUIIOM KPHUCTAJLUIMYECKOU
peméTku B OKCHUIAX a3zoTa M UX (QUIMYECKUMH U
XUMHUYECKHUMH CBOMCTBAMU.

Xapakmepuzo6ams ¢ UCNOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SA3bIKAa XUMHUHM COCTaB, (PM3NYECKHE U XMMUYECKHE
CBOMCTBA QA30THOM KHUCJIOTBI Kak OJJIEKTPOJIUTa M €€
IIPUMEHEHNE.

3anucvieamo MOJICKYJIAPHBIC W HWOHHBIC  YpPABHCHHSA
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peakuuii, XapakTepU3yIOIIHE XUMUYECKHUE  CBOMCTBa
a30THOM KUCJIOTHI KaK JIEKTPOJIUTA.

Ilposooums, Habn0OO0amMs W ONUCHIGAMb XUMHYCCKHUI
SKCIEPUMEHT, XapaKTepU3YIOIIMA  CBOMCTBA  a30THOMU
KHCIIOTBI KaK OJJICKTPOJIUTA, C COOJIOJICHUEM TIPABHII
TEXHHUKU 0€3011aCHOCTH.

Xapaxmepuzoeams a30THYIO KUCIIOTY KaK OKUCIUTEb.
Cocmasnams

YpaBHCHUA OKHUCIHUTCIIbHO-

BOCCTaHOBHUTEIBHEIX peakuuid, XapaKTEPU3YIOIIHNX
XUMHUYECKHE CBOMCTBA a30THOM KHUCJIOTHI KaK OKUCITUTEIIS, C
MOMOIIBIO0 METO/Ia TEKTPOHHOTO OanaHca.

IIposooumys, Habmooams W onucvLleamv XUMUYECKUI
SKCIEPUMEHT, XapaKTepU3YIOIIHWA  CBOWMCTBA  a30THOMU
KHUCJIOTHI KaK OKUCIIUTENS, C COOTIOIEHUEM MTPABUIT TEXHUKHU

0€30IaCHOCTH

30

docdop u ero

COCIUHECHUA

®ocdop, crpoenne aroma u amtorponus. Dochusl.
®ochun. Oxcua docdopa(V) u  dochopHas
kucnora. Pocatsl.

Jemoncrpanuu. OOpa3ubl NPUPOIHBIX COSTUHEHUN
dochopa. T'openue ¢dochopa Ha BO3ayXEe U B

kuciopone. Ilomydenme Oemoro dochopa wu

Xapaxmepuzosams ¢ UCTIOIB30BAHHEM PYCCKOTO (POJIHOTO)
SA3bIKA U A3bIKa XUMUH CTPOCHUC, AJUIOTPOIIUIO, (bH?)PI‘IeCKI/Ie
U XHUMHYECCKUC CBOﬁCTBa, MMOJYUCHUE W MNPHUMCHCHUC
docdopa.

CaMOCTOSTEILHO onucsleams CBOICTBa OoKCHuga

dbochopa(V) Kak KHUCIOTHOTO OKCHJIa H CBOWMCTBA
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HCIBITAHUE €TI0 CBOMCTB.
JlaGopaTopuslii onbIT. 38. KauecTBeHHAs] peakius

Ha docdar-uon

dbocopHOIi KHCTOTEHI.

dochopa(V) u

dbocopHOi KHUCIOTHI ypaBHEHUSIMH COOTBETCTBYIOIIUX

Hnnrocmpuposams  CBOWCTBA  OKCHAA

peaKIui.
IIposodums, Hab0OaGmMb W ONUCLIBAMb XUMHYECKUH
OKCHEPUMEHT €  COOJIOJICHHEM  TpPaBWI  TEXHUKHU
0€301MacHOCTH.
Pacnosznasams dhochar-noHsl
31 Oobmas OO6mas xapakrepuctuka 3yneMeHToB |VA-rpynnsl: | Jasams 00lLIyl0 XapakTEpUCTUKY aToMaM, IPOCTbIM
XapaKTepUCTHKA 0COOEHHOCTH CTPOSHHSI aTOMOB, ITPOCTHIX BEIIECTB M | BEIIECTBAM M COCIWHEHHSIM OJJIeMeHTOB I[VA-Tpynmsl B

3reMeHToB IV A-

IPYIIBL. YTIEpOL

COE€TMHEHUI B 3aBUCUMOCTH OT TIOJIOXKCHHUA

3JIEMEHTOB B NEPUOJUYECKON cHUCTEME. YTIepos.
KpyroBopor yriepoma B mpupoje. AJUIOTPOIHbBIE
MoauUKaIUH:

anmas, AMopdHbII

rpa¢ur.
yIJIepOAd: caxka, JPEeBECHBI yroiab. AncopOuus.
Xumunueckue CBOMCTBA yriepoza.
Kokcoxnmuueckoe Ipon3BOACTBO U €0 MPOIYKIIHSL.
Kap6uasr.

Jemoncrpanuu. Komnexius «O06pa3isl MpUpOIHBIX
IToprper H. .

COCIMHEHUN  YyIJIepoAaay.

3enuHckoro. IlornonieHue akTUBUPOBAHHBIM YTIIEM

3aBUCHMOCTH OT UX TIOJIOKEHHUS B IIEPUOTUIECKON CUCTEME.
Xapaxmepuzoéams ¢ UCTOIB30BAHUEM PYCCKOTO (POIHOTO)
SA3bIKA U A3bIKa XUMUH CTPOCHUC, AJUIOTPOIIUIO, (1)I/I3I/I‘ICCKI/IC
U XHUMHYECCKUC CBOI\/JICTBa, MMOJIYUCHUEC W MNPUMCHCHHUC
amop(dHoro yriaeposa.

CpaeHusamsb CTPOCHHE U CBOWCTBA aMas3a U rpaduTa.
Onucvieams OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIC CBOMCTBA
yriaepoja.

HaOr0ams W ONUCHIBAMb XUMUYECKUH

IIpogooump,

SKCIICPUMCHT C COGJIIO,Z[CHI/IGM IIpaBHJI TCXHUKHU

0€30IacHOCTH




80

pacTBOPEHHBIX BEIIECTB WJIM Ta30B. Y CTPOKCTBO

pOTHUBOTa3a

32

Kucnopoaubie

COEIMHEHMS yriepoaa

Okcun  yraepoma(ll):  cTpoeHune  MOJIEKYJIBI,
nonydyeHue u cBoiictBa. Oxcun yriaepoga(IV):
CTPOGHHE MOJIEKYNbI, TIOJIydeHHE W CBOWCTBA.
VYronpHas kucnora. Conu  yroJbHON  KHUCIIOTHI:
KapOoHaTel W TUApOKapOoHaThl. TexHuueckas u
MUIIeBas cofa.

JladopaTtopuslii onbiT. 39. [lonydyeHue u cBoiicTBa

YTOJIBHOM KHUCIJIOTHI

Xapakmepuzoeams ¢ NCTOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SI3bIKAa XUMHUH COCTaB, (PM3NYECKHE U XMMUYECKHE
CBOICTBA, MTOJTyYCHHUE U IIPUMEHEHUE OKCHJIOB YTIIEpO/a.
Yemanaenueams TNPUYMHHO-CIICICTBCHHBIC CBSI3U  MEXKILY
BUJOM XHMHYECKOW CBS3M M THIIOM KPHCTALUTHYECKOM
PEmIETKH B OKCHJAX yYIiepola W UX (QHU3UUECKUMH U
XUMUYECKHUMHU CBOWCTBAMH, a TAKXKE MMPHUMEHEHUCM.
Cobno0ame  TipaBUIa TEXHUKU  O€30MACHOCTU  IPHU
HCMOJIb30BAHUH NTE€YHOTO OTOIICHHUSI.

Okasvieams TIEPBYIO TOMOILNL TPH OTPABICHUU YTapHBIM
ra3om.

Xapakmepuzoeams ¢ NCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SA3bIKAa XUMHUH COCTaB, (PU3NYECKHE U XMMUYECKHE
CBOWCTBA, MOJIyY€HHE U IMPUMEHEHHE YTOJbHOM KHCIOTHI U
e€ counell (kapOOHATOB U THIPOKApPOOHATOB).
HUnnrocmpuposams 3aBUCUMOCTb CBONCTB COJIEW YrOJIbHOM
KHCJIOTHI OT UX COCTaBa.

IIposooumys, Habmooams WM onuUCLIBAMb XUMUYCCKUI

SKCIICPUMCHT C CO6J'IIOI[€HI/I€M IIpaBHJI TCXHUKU
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0€30I1aCHOCTH.
Pacnosznaeampb kapOOHAT-HOH.

Buinonname  pacuérel 1O XUMHUYECKHMM QopMmyrnaM H

YpaBHEHUSM  pPEaKlHii, MNPOTEKaIUX C  Yy4acTUEM

COEMHEHUH yriaepoaa

33 Ipakmuueckas [Tonyuenue, coOupanue W  pacrnosHaBanue | [lonyuams, cobupames W pacno3Hagams YTIEKUCHBIN Ta3.
paboma 5. | yrmekucioro raza. M3yuenume pactBopuMoctH | Obpawamscs ¢ 1aOOpPaTOpHBIM — OOOpyIOBaHUEM U
[Monyyenue YIJIGKHCIIOTO Tra3a B BOJAC W XapaKTEPHUCTHKA | HArPeBaTEJIbHBIMUA  NMpHOOpaMH B COOTBETCTBUU  C
VIIEKUCIOTO Ta3a | | KACIOTHBIX CBOWCTB YTOJIbHOM KHCIIOTHI. | TIPaBHJIAMHU TEXHUKH OC30ITaCHOCTH.
u3ydeHue ero cBoMcTB | KauectBeHHass — peaknusi Ha  KapOoHar-  u | Habarooambs M onucbléams XUMHUYECKUH HKCIEPUMEHT C

TUIPOKapOOHAT-UOHBI MTOMOII[BIO PYCCKOTO (POJTHOTO) A3bIKA U S3bIKA XUMHH.
@opmynuposams BBHIBOJABI MO pe3ylbTaTaM IMPOBEIEHHOTO
IKCIIEPUMEHTA.
Compyonuuames B TIpOIIECCE Y4YEOHOTO B3aMMOJICHCTBHS
npu paboTe B rpymnmax

34-35 YrieBoaopoibl Oprannueckas XxuMusi. YTIIeBOopoaAbl. MertaH, 3TaH | Xapakmepuzoeams OCOOCHHOCTH COCTaBa M CBOWCTB

n npomnan KakKk MMpEaACIIbHBIC (HaCBIIJ_ICHHLIe)

YrJIICBOAOPOIBI. OTujeH n allCTHUIICH KakK

HerpezelbHble (HEHACHIIIEHHbIE) YTIIEBOJAOPOIbI.

CrtpykrypHble (GOpPMYIJIBI OpPraHUYECKUX BEIIECTB.

OpPraHMYECKUX COCTUHEHHM.
Pasznuuams nipesieNbHbIE U HENIPEAEIbHBIE YIIIEBOI0POIBL.
Hasvieams u 3anuceiéams (HopMynbl (MOJEKYJISpPHbIE U

Ba)KHEHIITNX MpeacTaBUTENEH

CTPYKTYpHBIE)
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l'openue yrneBogopoaos. Peakiuu neruapupoBaHust
MpEeACIIbHBIX YIIIEBOIOPOJIOB.

JdemoncTpanuu. Moaenu MoJieKya MeTaHa, 3TaHa,
STWJIEHA W aleTwieHa. B3zanMmopeicTBue sTuieHa ¢

OpOMHOI BO/IOH U PacTBOPOM IIepMaHraHaTa Kalus

YIJIEBOJOPO/IOB.

Habnooams 3a XOAOM XUMHUYECKOTO 3KCICPUMEHTA,

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

a TaxKXkE C IIOMOIIBIO

XUMUAYECKUX (GOPMYII U YpaBHEHU I

36 Kucnoponconepxa- CrnupTsl.  OTWIOBBI  CIIUPT, €ro IOJNYy4YeHHUe, | Xapakmepuzoeams CIAPTHI Kak KHUCIOPOACOAEpKAILNE
1I1€ OpraHu4ecKue IpUMEHEHHEe M (U3UOJOTMUYECKOe  JIeHCTBHE. | OPraHUYECKUE COSIUHEHMUS.
COCIMHEHMS TpéXarOMHBIM CHUPT IJIMLEPHH. VYxcycHas | Kraccuguyupoéams COUPTHL 1O YHCITY THAPOKCHIBHBIX
KHCJIOTA KaK MPEJCTaBUTENh KapOOHOBBIX KHCIIOT. IPYIII B UX MOJIEKYJaX.
Jemoncrpanuu. OOmme xuMH4YeckHe CBoicTBa | Haszvieams peacTaBuTeNeil OAHO- U TPEXATOMHBIX CIIMPTOB
KUCIOT Ha  TpuUMepe  YKCYCHOM  KHCJIOTHI. | M 3alUCBIBATh UX (OPMYJIBI.
KauecTBeHHas peakuys HA MHOIOATOMHBIE CIUPTHL | Xapakmepuzosamb KapOOHOBBIE KHCJIOTBI KaK
KHCIIOPOJCOAEPKAIUE OPTAHNYECKUE COCAUHECHHUS.
37 Kpemnuii u ero KpemHuii, ctpoeHue ero atoMa W HaxOXJAeHUE B | Xapakmepuzoéams C UCHOIB30BAHUEM PYCCKOTO (POIHOTO)

COCIUHECHUA

npupoge. CpoiicTBa kKpeMHUsA. CHIMIUIBI U CHJIAH.
Oxcun kpemuusa(IV). KpemnueBas kuciaora um eé
COJIN.

Hdemoncrpanun. Komnekius «O06pa3iibl mpupoIHbIX
COEAMHEHHI Komnexuust

KpCMHU». CTCKIIA,

KEpaMHKH, IIEMEHTA U U3ICINI U3 HUX.

sA3bIKA M A3bIKA XHMHUHU CTPOCHHE AaTOMOB M KPHUCTAJIIOB,
(l)I/I3I/I'—IeCKI/Ie n XHMHUYCCKUC CBOfICTBa, MOJIYy4CHHUE U
MPUMCHCHUC KPCMHMU.

Yemanasnusame MMPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKAY

CTPOCHUCM aTOMad, BHIOM XUMHUYECKOMN CBA3H, THIIOM

KPUCTAIIMYECKON PEIIETKU KPEMHHUS U ero (U3MYECKUMU U
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JlaGopatopubie  onbiThl. 40. Ilpomyckanue

YIIJIEKUCIIOTO ra3a Yyepe3 pacTBOP CHIIMKATA HATPHS

XUMHUYECKUMHU CBOMCTBAMH.

Bvinonnams  pacy€rbl MO0 XUMHUYECKHMM (GopMylnaM U
YPaBHEHMSIM PEaKLUi, MIPOTEKAIOIMIUX C YIaCTUEM KPEMHUS
U €r0 COCTUHEHUN.

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POIHOIO)
S3bIKA U SI3bIKAa XUMHUH COCTaB, (DU3MUYECKUE M XUMHYECKHE
CBOWCTBA, [10JIy4YEHHE U IIPUMEHEHUE COSIMHEHUN KPEMHUS.
Cpasnusams TUOKCUABI YIIIEPOJa U KPEMHUS.

Onucvieamy BaXHEWIIUE TUMBl HNPUPOJIHBIX COEIMHEHUHN

KPEMHHSI KaK OCHOBHOT'O AJIEMEHTA JIUTOC(HEPHI.

38 CunukaTtHas [IpousBonacTBo crekina u uemeHta. llpoaykuus | Xapakmepuzosams CUTUKATHYIO TPOMBIIUIEHHOCTh M €€
MIPOMBIIIITIEHHOCTh CHIIMKATHOMN MIPOMBIIIIIIEHHOCTH: ONTUYECKOE | OCHOBHYIO MTPOAYKIIHIO.
BOJIOKHO, Kepamuka, dapdop, dasuac. Ontudeckoe | ¥Yemanasnusames aHaIOTUN MEKIY PA3TUIHBIMH OTPACIISIMU
BOJIOKHO. CUJIMKATHOU IMPOMBIINIJICHHOCTH
JleMoHCTpaLIUM. Konnexuust MPOTYKITHH
CIJIMKAaTHON TPOMBIIUIEHHOCTH. BumeodpparmMeHTsI
u cnaispl «IIpon3BOACTBO CTEKIIA U LIEMEHTA
39 [Tonyuenue Hemerannel B mpupone. ®@pakimonHas meperonka | Onucvliéams HaXOKICHHE HEMETAIIJIOB B IPUPOJIE.
HEMETAJIJIOB KHUJKOTO  BO3JyXa Kak Crmoco0d  monydeHus | Xapakmepuzosamo (GpaKIMOHHYIO TIEPETOHKY KUIKOTO

KHCIopoaa, a3ora u aprona. Ilomyuyenue ¢ocdopa,

KPEMHHS, XJI0pa, HoJa. DIEKTPOIIN3 PaCTBOPOB.

BO3/yXa KaK COBOKYITHOCTb (DU3UYECKHX IPOLIECCOB.

Apeymenmupoeams  OTHECEHHE IPOLIECCOB  MOTYyYEHUS
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JdeMoHcTpanuu. Komnexnus «Ipuponusie

COCJMHEHUS HEMeTaioBy». BuaeopparmMeHTl U

CJ'I&fII[BI ((CDp AKIIMOHHAasA IEpEroHka KHNJIKOIro

Bo3ayxa». Bungeodparmentst u ciaiinbl «Ilomydenne

AKTHUBHBIX HEMCTAJJIOB K OKHCIINTCIBHO-

BOCCTAHOBHUTCIIbHBIM IIPpOLIECCaM

BOJOPO/JA, KHCII0po/ia u raJloreHOB
ANEKTPOIIUTUYECKUM CIIOCOOOM»
40 [Tonyuenune [losyueHne CepHOM KHCIOTBL: CBIPbE, XUMU3M, | Xapakmepuzo6ams XUMU3M, CBIPbE, allllapaTypy U HaAy4YHbIE
BAKHEHIINX TEXHOJIOTHYECKAsl CXEMa, METOJ KHIIALIEro CJIosl, | IPUHUUIIBI IPOU3BOJCTBA CEPHON KHCIIOTHI.
XUMHUYECKHUX NPUHIUIBl  TEIUIOOOMEHa, npotuBotoka U | Cpasnueéams  TPOU3BOACTBO  CEPHOM  KHUCIOTBI U
COEIMHEHU I uupkyasauu. Oneym. MIPOU3BOJICTBO aMMHUaKa
HEMETAJIJIOB [Ipons3BoncTBO ~ amMmuaka:  ChIpbE,  XHMH3M,
TEXHOJIOTHYECKAsl CXEMa.
JdemoHcTpanmu. Mopenu arrnaparoB I
MPOU3BOJACTBA CEPHOM KUCIOTHI. Mo/IeNIb KUTISIIETO
cios. Mojenb KOJIOHHBI CHHTE3a aMMHAKa.
Buneopparmentst u  chaiigel  «IIpou3BoacTBO
CepHOIl KHCIOTB». BuaeodparmeHtsl u craiiabl
«IIpouzBonctBo ammuakay. Komnekuust «Coipb€ s
IIOJIyYEHUS CEPHOM KUCIIOTBI»
41 O6o0muieHue o TeMe | YpoK-ylpakHeHHE c UCTOJIb30BaHUEM | [Ip0600umsb OLEHKY COOCTBEHHBIX JOCTHKEHUH B YCBOCHUHU
«Hemeramisl u ux CaMOCTOSITENIbHOW ~ pabOTBl MO BBINOJIHEHHUIO | TEMBI.
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COCOANHCHUA»

IIPOBEPOYHBIX TECTOB, 3aJaHUM U YIIPAKHECHUN

Koppexmuposamb cBOM 3HaHUS B COOTBETCTBHM C
IJIAHUPYEMBIM PE3YJIbTATOM.

Ionyuams xumMudeckyro UWHGOpPMaLUU €3 Pa3TUUYHBIX
HMCTOYHUKOB.

IIpeocmasnams uHpOpMamumio mo teme «Hemeramms» B
BUJIC TAOJHII, CXEM, OIMIOPHOTO KOHCIICKTa, B TOM YHCIC C

npuMmeHenuem cpencts MKT

42 Konmponvnas paboma 2 no teme «HemeTanabsl U UX COCTUHECHHS
MeTtauiabl 1 UX coequHeHusn (16 4)
43 O6mas [Tonoxxenrne MeTaIOB B TEpUOAUYECKOU cucTeMe | OO0bsACHAMb, YTO TAKOE METaJUTHI.
XapaKTepUCTHKA xumuueckux osnementoB JI. WM. Menneneesa, | Xapakmepuzosams XUMHUYECKHE 3JE€MEHTBI-METAJUIbI IO UX
METAJIJIOB CTPOEHME MX aTOMOB U KpUCTAJIJIOB. MeTalmnyeckas | MOJIOKEHUIO B iepuoaudeckoi cucreme /1. 1. Menneneesa.
CBSI3b M METAJUINYeCKash KpUCTAJUIMUECKAsl PEeIIETKA. | [IpoeHo3upoeams CBOWCTBA HE3HAKOMBIX METAJUIOB IO
@u3nyecKkue CBOMCTBA METAJUIOB: JJIEKTPO- U | MMOJIOXKEHUIO B  IEPUOJUYECKON CHUCTEME XUMHUYECKHX
TEIUIONPOBOJHOCTh,  OTpakarolasi CcrnocoOHOCTb, | anemeHToB /1. 1. Menneneena.
IaCTUYHOCTh. YEpHbIE U IBETHBIE METAILIBI Yemanasnueams TpUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXKIY
CTPOEHHEM aTOMa, BHUJOM XHMMHYECKON CBSA3M U THUIIOM
KPUCTAINIMYECKON PEIETKH y METAIOB — IPOCTHIX
BEIIIECTB U UX COCTMHEHUI
44 Xumuueckue Mertanisl KaK BOCCTAaHOBUTENHU. | OObACHAMb, YTO TAKOE PAJ AKTUBHOCTU METAJIOB.
CBOMCTBA METAJIOB DNEKTPOXUMHUYECKUM pan HaIpsDKEHUN. | [Ipumenams €ro 1 XapaKTepUCTUKU XMMUYECKUX CBOMCTB
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BzaumogeiictTBue  MeETalJIoOB C  HEMETaJlIaMH,
OKCHJIaMHU, KUCIIOTaMH, COJISIMU. AJTIOMUHOTEPMUSL.

JdemoncTpauuu. B3aumoselictBue HaTpus, JTUTHS U
KaJbliUsl € BOAOW. ['opeHune HaATpus, MarHus |
JKene3a B KUCJIOpoJe. Bcemblika TEpMATHOM CMECH.
B3anmoneiicTBre cMeCH MOPOIIKOB CEPBI U KEJE3a,
LMHKa W cepbl. B3auMmopneiicTBue aatOMHUHHS C
KHUCJIOTaMH, IIeJ0o4aMu W BOAOW. BzaumonerictBue
JKene3a U MeIu C XJOpoM. B3aumonencTBue Meau ¢
KOHIICHTPUPOBAHHOM CEpHOM KHCIOTOW M a30THOM
KHUCIO0TOH (pa30aBieHHON U KOHIIEHTPUPOBAHHOM ).

Bzaumopencraue

JlaGopatopHblii  ombiT. 41,

xKenesza ¢ pactBopoMm cyibdara menu(Il)

MPOCTHIX BEIIECTB-METAILIOB.

Obobwams cUCTEMY XUMHUYECKHUX CBOWCTB METAIJIOB KaK
«BOCCTaHOBHTEIIbHBIC CBOMCTBAY.

Cocmaensims ~ MOJNEKYJSIPHBIC ~ ypaBHEHUS  PEaKIIHH,
XapaKTePU3YIOIUX XUMHYECKHE CBOWCTBA METAUIOB B
OKHUCJIUTEITHhHO-BOCCTAHOBUTEIIBHBIX

CBET€ YydeHUs 00

mporeccax, a peakuud C y4acTHeM JJIEKTPOJIHTOB,
MPEJICTABIATh TAK)KE U B MOHHOM BUJIE.

Habniooams n onucvieams peakiud MEXAY BELIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XMMUH.
CaMOCTOSITENIBHO  1p08OOUNDb  OTBITHI, TMOATBEPIKIAIOIINE
XUMHUYECKHE CBOMCTBA METAIJIOB, C COONIOACHHEM MpPaBHII

TEXHUKHA 0€30MMaCHOCTH

45—46

O61mmas
XapaKTePUCTHKA

351eMeHTOB |A-

TPYIIIBI

CrpoeHne  aTOMOB M TPOCTBIX  BEIECTB.
3aBUCUMOCTh (PU3MUECKUX M XUMHUYECKUX CBOWCTB
LIEJIOYHBIX METAJUIOB OT 3aps0B SAEP UX aTOMOB.
Okcuabl M TUAPOKCUABI LIENOYHBIX METAIIIOB, HX
IIOJIy4YeHHUE, CBOMCTBA M INpPUMEHEHHE. Baxuenmme
COJIM IICJIOYHBIX METAJIOB, UX 3HAYEHUE B IPUPOJE
U KU3HHU YEJI0BEKA.

JdemoncTpaumsi. Okpacka MiaMeHU COCIUHEHUSIMH

O0vsicHAMb STUMOJIOTUIO Ha3BaHUS TPYIIIbl  «UIEJIOYHbIE
METaITBD.

Jasams 0OOILYI0 XapaKTEPUCTHKY IIEIOYHBIM METaJljIaM I10
UX TIOJIOKEHUIO B TIEPHOAMYECKOW CHUCTEME XHUMHUYECKUX
anemenToB /1. 1. Menaeneena.

Xapakmepuzoéams CTpoeHUE, (U3NUECKUE U XMMUYECKHE
METAUIOB B CBETE  OOIIEro,

CBOMCTBA IIEJIOYHBIX

0COOEHHOT0 U €IMHUYHOTO.
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M CJI0YHBIX MCTAJIJIOB

IIpeockaszvieams (U3NYECKHEe W XHUMHYECKHE CBOHCTBA
OKCHUJIOB U THUJPOKCHJIOB IIEJIOYHBIX METAIJIOB Ha OCHOBE
UX COCTaBa W CTPOCHHUS U TOATBEPXKIATb MPOTHO3BI

YPaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.

IIposooums  pacdy€Tel 1O XUMHUYECKHMM (GopMylIaM |
YpaBHEHHSIM  pEaKkIuii, TMPOTEKAIOUIMX C  YyYacTHEM
IEJIOYHBIX METAJUIOB M UX COCTUHCHUI

47—48 | Obmas CtpoeHne  aTOMOB W TPOCTBIX  BemiecTB. | OOvsacHAMb 3TUMOJIOTHIO Ha3BaHUsA y0) 7000131

xapakrepuctuka l1A-

TPYIIIBI

3aBUCHUMOCTh (PU3NYCCKUX M XUMHUYCCKHX CBOWCTB
IEJIOYHO3EMENTBHBIX METAIIIIOB OT 3apsJIOB sJEp MX
OKcuabl u

aTOMOB. THAPOKCHUABI

IMCJIOYHO3CMCEIIbHBIX  METAJJIOB, HUX TIOJYUYCHHUC,

CBOMCTBA M INpHUMEHeHHEe. Baxuelmme conu

MIETOYHO3EMEIbHBIX MCTAJIJIOB, HX 3HAQUYCHUEC B

MpUpoA€ W IKU3HU uenoBeka. KapOoHaTel u
TUIPOKApOOHATHI KaJIbIIUA.

Jemoncrpaumu. Okpacka IJIaMEHH COCTUHEHUSIMH
MIEJTIOYHO3EMETBHBIX METAJJIOB. [ allieHue W3BECTH
BOJIOM.

ONBbIT. 42.

JlabopaTopHbIii ITony4yenue

U3BECTKOBOM BOJIBI U OIILITHI C HEH.

«IIETIOYHO3EMENTbHBIE METAILIBI.
Jasamb o0uyt0 XapakTepucTuky metamuiaMm |lA-rpymnimsl
(IeM0YHO3eMeNbHBIM MeTajulaM) MO0 HX TMOJIOKEHHUIO B
NEePUOANYECKONH  CHUCTEME  XHMHUYECKUX  DJIEMEHTOB
. . Menneneena.

Xapakmepuzoeams cTpoeHUE, (U3NUECKUE U XHUMHUYECKHE
CBOICTBa IIEIOYHO3EMENbHBIX METAIOB B CBETE OOIIETO,
0COOEHHOT0 ¥ €TUHUYHOTO.

Ilpeockazvieams (pu3nyeckue W XHUMHYECKHE CBOWCTBA
OKCHJIOB U TUJIPOKCUIOB MeTauioB ||A-rpymmbl Ha OCHOBE
UX COCTaBa U CTPOCHUS U HOOMEepHcOamsv TPOTHO3bI
YPaBHEHHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.

M0 XUMHUYECKHUM QopmyiamM H

Ilposooums  pacu&Tsl
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YPaBHEHUSIM  pPEAKLM, DOPOTEKAIMX C  y4aCTHUEM

MCJI0YHO3CMCIIbHBIX MCTAIJIOB U UX COGZ[I/IHGHI/Iﬁ

49 XKécTtkocTb BOJBI U XKéctkocTh BOABI: BpeMeHHass U MOCTOSHHAA. | OObsACHAMb MOHATHE «KECTKOCTH BOABIY.
CIOCOOBI e CriocoOpl  ycTpaHeHMsI BpEMEHHOW KECTKOCTU. | Pasznuuams BpEMEHHYIO U IOCTOSTHHYIO XKECTKOCTh BOJIBI.
yCTpaHEHUs CrniocoObl ycTpaHEeHHs TIOCTOSIHHON KECTKOCTH. IIpeonazams ciocoObl yCTpaHEHUs KECTKOCTU BOJIBI.
Jemoncrpanuu. Ilomyyenue xk€ctkoli  BOIBI | [Ipogoodums, Habawooams W ONUCLIBAMb XUMUYECKUIN
B3aMMO/JICIICTBUEM  YIJIEKHCIOTO C HW3BECTKOBOW | OKCIIEPUMEHT C  COOJIOACHHMEM  TpaBHJI  TEXHHUKH
BOAOWH.  YcTpaHeHHE  BpEMEHHOW  KECTKOCTH | 0€30MacHOCTH
KUIISTYCHUEM U J00aBJIEHHEM COJbl. YCTpaHEHUE
MOCTOSIHHOM ~ JKECTKOCTH  J100aBJIGHUEM  COJIBI.
VoHUTBI M IPUHIMI UX AEHCTBUS (BUACOPPArMEHT)
50 Ilpaxmuueckasn [Tonyuyenue kécTkoili BoABI  B3aumojelcTBHEeM | [lonyuams, cobupams W pacno3naeams YTIIEKUCIBIA Ta3.

paboma 6. KEcTKocTh
BOJIBI U CTIOCOOBI €€

YCTpaHEHHUS

YIJIEKUCIIOTO € WM3BECTKOBOM BOJOH. YcCTpaHEHHE

BpeMeHHOﬁ JKECTKOCTH BOABI  KHUIISSYEHHEM H

,Z[O6aBJICHI/ICM COJHEI. yCTpaHCHI/IC MMOCTOSIHHOM

JKECTKOCTH BOJBI JOOABIIEHHEM COJIEL.

HcnbiTanue %ECTKOM BOJBI pACTBOPOM MbLIIA

Obpawamvcss ¢ nabopaTopHbIM  000pyIOBaHHEM U

HarpeBaTebHBIMH ~ NPUOOpPaMH B COOTBETCTBHHU  C
NpaBUJIAMU TEXHUKHU 0€30TMaCHOCTH.

Habnwoams m onucviéams XAMUYECKUH DSKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI TIO pe3yJbTaTaM MPOBEAEHHOTO
IKCIICPUMECHTA.

Compyonuuams B Tporecce y4eOHOro B3aMMOJCHCTBUS

pHu paboTe B TpyIIax
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51 AJIFOMUHUH U €ro CoenuHeHus aaOMUHUS B Mpupoae. XUMHUYECKUe | Xapakmepuzosams aJIIOMUHUNA 10 €ro IOJOXKEHUIO B
COETMHEHUS CBOMCTBa M HpUMeHeHue amtoMUHUA. OCOOEHHOCTH | MEPUOJUYECKOW  CHCTeME  XUMHUYECKHX  JJEMEHTOB
OKCHJIa M TUIPOKCHIA aTroMUHUS Kak amdorepHbix | [. . Menneneena.
coequHeHni. Baxxneiue conu antoMunus (xyaopull, | Onuceliéams — CTpoeHUE, (U3NYECKUE U XMMHUYECKUE
cynbdar). CBOIICTBa aIFOMUHUSA, TTOATBEPK/1asi UX COOTBETCTBYIOIIUMU
JleMoHCTpaLuM. Komnnexuus MPUPOJHBIX | YPABHEHUSIMHU PEAKIUH.
coequHeHnil  amomuHua. Buneodparmentsl U | O6vacHAMb ABOWCTBEHHBIM XapaKTep XMMHUYECKUX CBOWCTB
crnaiipl «OKCHIT aIIOMUHUS U €r0 MOAM(UKAIUIY. | OKCHUA U THUIPOKCHIA ATFOMUHHUSL.
[Tonyuenne ampoTepHOro rUAPOKCUAA aNIOMUHUS U | Konkpemuszuposams — 3IEKTPOJIUTHUECKOE  MOJIY4YEHHE
HCCIIEJOBAaHUE €I0 CBOMCTB METaJUIOB ONIMCAHUEM MTPOU3BO/ICTBA ATFOMUHHSL.
Ycemanasnueams  3aBUCHUMOCTH  OONacTell  MpUMEHEHUs
QJIFOMHHMSI U €r0 CIUIaBOB OT CBOMCTB 3THUX BEIIECTB.
Ilpo6ooums pacu€Tbl 1O XUMHUYECKHUM QopmyiamM H
YpaBHEHUSAM  pEaKlMii, TMpPOTEKAIHUX C  Yy4acTUEM
QIIOMHUHMS U €r0 COETUHEHUI
52—53 | Kemneso u ero OcobenHoctu cTpoeHHs atoMa kenesa. JKenezo B | Xapakmepuzoeamsv TIONOXKEHUE Kejne3a B MEPHOIUUECKON

COCIMHCHUA

npupose. Baxueitmme pyzasl skene3a. OKcuabl U
ruapokcuabl xene3a(ll) u (II). Conm xeneza(ll) u
(ITI). OGHapyxeHHE KAaTHOHOB Kelie3a B PacTBOPE.

3HaueHne CoOeIMHECHNH JKeesa.

cucreMe XuMHYeckux »sieMeHToB . . MenneneeBa u
OCOOCHHOCTH CTPOCHHSI aTOMA JKeJe3a.

Onucvieams HU3NUECKUE U XUMUYECKHE CBOMCTBA Keiesa,
MOATBEpXKIast  HX

COOTBETCTBYIOIIUMHU  YPaBHEHUSIMU
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JlaGopaTopHble ONBITHI. 43. [Tonyuenue
rugpokcuoB xenesa(ll) u (111). 44. KayectBeHHbIe

PCaKIIMU Ha KaTHOHBI JKCJIC3a

peaKuui.

Obvsichamb ~ HanWuuMe  JIBYX  TEHETUYECKHX  DPSJIOB
COECMHEHUHN Kelie3a Fe?* u Fe*".

Yemanasnueams  3aBUCUMOCTh  00JIACTEH  NMPUMEHEHUS
JKeJie3a U ero CIJIABOB OT CBOMCTB 3THX BEILECTB.
IIposodums  pacdy€Tel MO XUMHUYECKHM (GopMylIaM |
YpaBHEHUSM PEaKIIHii, MPOTEKAIOIINX C YYacTUEM >Kere3a U
€r0 COeIMHEHUI.

Habnwoams n onucvleams peakuud MEXy BEUIECTBAMHU C

MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

54

Ilpaxmuueckas
paboma 7.

Pemenne
JKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe

«MeTtaibl»

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4 Ha
pacCnio3dHaBaHUC MW TOJYYCHHUC MCETAJLJIOB U HX

COE€IUHEHUN

DKCIIEpUMEHTANIBHO UCCIe008amb CBOWCTBA METAIIJIOB U MX
COEIMHEHUH, pelIaTh YKCIePUMEHTaIbHbIE 3a7]aul 0 TeMe
«MeTab.

Pabomams ¢ nabopaTtopHbIM  00OOpylOBaHHUEM U
HArpeBaTeNbHBIMU ~ MPUOOpaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacCHOCTH.

Habnooams cBOWCTBA METAILIOB M UX COEIUHEHUH.
Onucvieambs XUMHYECKUWA HDKCIEPUMEHT C TOMOIIBIO
PYyCCKOro (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
@opmynuposams BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO

IKCTIEPUMEHTA.
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Onpeoensmo (Mcxonst u3 y4eOHOU 3a71auu) HEOOXOIUMOCTh

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

55 Kopposust metamios u | Koppo3sus razoBas (Xumudeckas) u ObvscHAmMb TIOHITHE KKOPPO3US.
CTOCOOBI 3aIUTHI OT | AIEKTPOXUMHYECKAsl. 3alIiTa METANIOB OT Pasnuuams  XUMUYECKYI0 W DJICKTPOXUMHUYECKYIO
Heé KOPPO3HH. KOPPO3HIO.
JleMoHCTpannu. Konmnexkuus «Xumuueckue | Unnocmpuposams  TpUMEpaMH  TOHATHS  «KOPPO3US,
WUCTOYHHKH  TOKa». Pe3ymbTaThl  JJIHMTEIBHOTO | «XHMHYECKast KOPPO3US», «AIIEKTPOXUMUYECKAS KOPPOIHSD».
HKCIEPUMEHTa IO W3YYEHHIO KOPPO3HWH CTABHBIX | Xapakmepu3oeéams  CIOCOOBI  3alllUTHI  METAIOB  OT
U3JIENUH B 3aBHCUMOCTH OT YCJIOBHH MPOIIECCOB KOppO3HHU
56—57 | Meramsbl B ipupose. | Metayuiel B npupone. [lonsatue o wmeramnyprud. | Knaccuguyupoéams — GOpMbl  NPUPOJIHBIX  COETMHEHHUN
[TonsiTue o Uépnas 51 IIBETHAs METAJUTyPTHs. | METAJIOB.
METaJUTYPTHH [Mupomerammyprus, THIIPOMETATUTYPTHS, | Xapakmepuz06ams OOIUE CIIOCOOBI MOTYYSHHUS METAJUIOB!
AJIEKTPOMETAIUTYPI UL JloMeHHbI# IpoIiecc. | MUPO-, TUAPO- U ANEKTPOMETATUTYPIHIO.
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[TepepaboTka CTallb.  DIJIEKTPOJIH3

gyryHa B
pacIuIaBoB.

JemMoncTpamun. BoccTtaHoBlieHHE MeIu M3 OKCHA
menu(ll) Bogopomom. BunmeodparMeHTsI U ClIaid bl

«IIponsBoncTBo cTajam».

yyryHa u
Buneodparments! u cnaiinel «3aenus u3 yyryHa u

CTaIny. BuneodparmeHnThl u CIIaii bl

«HpOI/IBBOI[CTBO AJIFOMHMHUA»

Konkpemusupoéams ~ criocoObl  MOJY4YEHUS]  METAJLIOB
[IpUMEpaMU W YpPAaBHEHUSMU pEaKLUUld C COCTaBJICHUEM
3JIEKTPOHHOI0 OanaHca.
Onucviéamb JTOMEHHBIM IpOLECC M 3JIEKTPOIUTUYECKOE
MOJIy4EHHE METAJLIOB.

Paznuuams yépHble U IBETHBIE METAJLIBI, YYT'YH U CTaJlb

58 O060061eHre 3HaHu’ VYpok-ynpaxHeHHe ¢ UCIIOJIb30BaHUE I1Ipo6oOdumsb OLEHKY COOCTBEHHBIX JOCTIKEHHH B YCBOCHUHU
1o TeMe «MeTaulbl» | CaMOCTOSATENIbHOM PadOTHI IO BBITTIOJIHEHHIO TEMBI.
IIPOBEPOUYHBIX TECTOB, 331aHUH U yIIPa)KHEHUH Koppexmuposamb cBOM 3HaHHA B COOTBETCTBUU C
IUTAHUPYEMBIM PE3yJIbTaTOM.
Ilonyuams XuMu4ecKyr0o UHGOpPMaLUU U3 Pa3IUYHbBIX
HCTOYHHKOB.
IIpeocmasnams uHpopMaIyio no reme «MeTamibsl» B BHJIE
TaOJUI], CXEM, OIOPHOIO KOHCIEKTa, B TOM YHCIE C
npuMeHenneM cpeacts KT
59 Konmponvnasa pabom 3 no reme «MeTtamibh»
XuMmus v oOKpyxkammas cpeaa (2 4)
60 Xumunueckuit coctaB | Ctpoenne 3emiu: gapo, MaHTHUS, 3e€MHas Kopa, | Mumeepuposams cBeneHus 1o (usznyeckoil reorpaduu B

IJTAHETHI 3eMIIA

mutocdepa, ruapochepa, armocdepa. XUMUYESCKHUHA

3HAHHUS 0 XUMHYECKOM OopraHu3aluviu MjiIaHCThI.
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cocraB 3emid. ['opHble noponabl. Munepaisl. Pynpl.
[Tone3Hblie uckonaeMeie.

JemoncTpauuu. Buaecodparmentsl u  craiabl
«Ctpoenue 3emiau W €€ XUMUYECKHUUA COCTaBy.
Komnekuust  MuHepaloB M TOPHBIX  IOPOJ.
Komnekuus «Pyapl MmeTaminosy.

JlaGopaTopHblii onbIT. 45. M3ydeHnue rpaHuta

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

Pasznuwamo MHHEPAJIbI 1 TOPHBIC ITOPOABI

61

Oxpana okpyxarouiei
Cpelbl OT
XUMHUYECKOTO

3arpsA3HCHUA

Hctounuku XUMHNYCCKOI'O 3arpA3HCHUA

OKpy»Karomen cpezbl. [100anbHbIe IKOJOTUYECKHE
poOJIEMBI: HapyIlIeHne OMOTEOXUMHYECKUX
KPYTOBOPOTOB XMMHUYECKUX 3JIEMEHTOB, MOTEIIICHUE
KJIUMATa, KAUCIOTHBIE NOXKIU U J1p. O30HOBBIE JBIPHI.
obnactu

MexnyHapogHOe  COTPYIHHYECTBO B

OXpaHbl OKPYXKAOWEH Cpeabl OT XUMHYECKOTO

3arpsi3HEHUS. «3eEHast XUMUS.
ClIanapl

Jemoncrpanuu. BuaeopparmMeHTsl U

«['nobanpHbIe JKOJIOTHYECKHE poOIeMbI

YCI0BCUCCTBA»

Xapaxmepuso@amb HCTOYHHUKHN XHUMHUUYCCKOI'O 3arpsA3HCHUA

OKPYXAaIOIIEH CPEIbI.

Onucvieams  TIIOOATBHBIE  DKOJOTUYECKHE  MPOOJIEMBI,
CBSI3aHHBIE C XUMUYECKUM 3arpsi3HEHUEM.
IIpeonacamo IyTH MHHHUMHA3aIuNd BO3JICUCTBUS

XUMHUYECKOI0 3arpsiI3HEHHS Ha OKPYXKAIOUIYIO Cpeay.
IIpuooums puMepsl MEXTyHAPOIHOTO COTPYIHUYECTBA B
0o0nacTy OXpaHbl OKPYKAOMIEH Cpeasl OT XHUMHYECKOTO

3arpsA3HCHUA
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O0o001menne 3HAHNM 10 XUMHH 32 KyPC OCHOBHOM IIKOJIBI.

IMoaroroBka Kk 0CHOBHOMY rocyaapcTrBeHHOMY dk3aMmeny (OI'9) (7 )

62-63 BemectBa CtpoeHue aromMa XUMHYECKOTO djemMeHTa B | [Ipeocmasiams wnpopmamuio no teme «llepuogmueckuii
COOTBETCTBUHM C IIOJIO)KEHMEM JTOrO JJEMEHTa B | 3aKOH W mepuoauyeckas cucrema J[. M. MenneneeBa B
MIEPUOINIECKOI CUCTEME. CBETE€ TEOPHH CTPOCHHS aTOMa» B BHJIE TaOIUI, CXEM,
CrtpoeHmne  BemiecTBa: XHMHYECKas CBSI3b M | OMOPHOTO KOHCIIEKTA, B TOM YHCIIE C TPUMEHEHHEM CPE/ICTB
KpUCTaJIIM4eckue pemmérku. 3aBucuMocTth cBorcTB | MKT.
00pa3oBaHHBIX DJIEMEHTAMH TMPOCTBIX BELIECTB | BbinoiHams TECTOBBIE 33/1aHUS 110 TEME.
(MeTamioB, HEMETAJIOB, ONArOpOAHBIX Ta30B) OT | [Ipedcmasnams MHGOPMAIUIO TTO TeMe «BUIbl XUMUYECKOM
MIOJIOKEHHSI DIIEMEHTOB B TIEPUOMUECKOM CUCTEME. | CBSI3M W THIB KPUCTALIHYECKUX PemeETOK. B3anMocBs3b
Knaccudukanms HEOPTaHUYECKUX BEIIECTB. | CTPOCHHUSI M CBOWCTB BEHIECTB» B BHJE TaONUI], CXeM,
[IpencraBuTenu pa3HBIX KJIACCOB HEOPraHUYECKUX | OMOPHOTO KOHCIIEKTA, B TOM YHUCIE C TPUMEHEHUEM CPEJICTB
BEILECTB HUKT

64 Xumuueckue peakiyu | [[pu3Hakd ¥ YCIIOBHSI TIPOTEKaHUS XUMHUYeCKuX | [Ipedcmasnsame wHpopMammio no teme «Kimaccuukarst

peakuunii. THUMIOJOrMS XUMHUUYECKUX pPEaKLUH 110

pa3IMYHBIM ~ OCHOBaHHSIM.  Peakiuu  HOHHOTO
oOMeHa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuu

XUMUYECKUX PEAKLUN II0 Pa3IM4YHBIM IIPU3HAKaM» B BUJE
TaOJUI], CXEM, OIOPHOIO KOHCHEKTa, B TOM YHCIE C
npumeHenneM cpeacts UKT.

Buvinonname TeCTOBBIE 3aJaHUS 110 TEME.

Xapaxmepuzoseamb OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC

pCaKknuu, OKUCIUTCIIb U BOCCTAHOBUTCIIb.
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Omauyams OKUCINUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH OT
peakiuii oOMeHa.

3anucvieamo ypaBHCHHS OKHCITUTEIHHO-
BOCCTAHOBUTEIIBHBIX  pEaKIMid C [OMOIIBI0  METOAa

AJICKTPOHHOTO OaslaHca

65 OcHoBBI XUMUYECKHE  CBOMCTBA  MPOCTBIX  BEHIECTB. | Xapakmepuzosamsb oOlIME, OCOOCHHBIE U UHAUBUIYyabHBIC
HEOpPraHUYeCKOn XapakTepHble XUMHYECKHE CBOICTBa | CBOMCTBA KHCIOT, OCHOBAaHWW U COJI€ll B CBETE€ TEOPUU
XUMHH CONIe00pa3yOIUX OKCHJIOB, THAPOKCHUIOB | AIEKTPOIUTUYECKON TUCCOLUAIINH.

(ocHOBaHMil, KHCIOPOACOACPKAIIUX KHUCIOT U | Apeymenmuposams BO3MOKHOCTD MPOTEKAHUS XUMUYECKUX
aM(}OTEPHBIX THAPOKCUJIOB), COJIEH peakuuii B pacTBOpax JIEKTPOJIUTAX UCXOJS U3 YCIOBHIA.
Knaccuguyuposams Heopranndeckue BEIIECTBA MO COCTaBY
Y CBOMCTBaM.
Ilpusooums  TIpUMEPBl  TIPEICTABUTENEH  KOHKPETHBIX
KJIACCOB M TPYIIIT HEOPTaHMUECKUX BEIIESCTB
66 IToBTOpeHnue n TectupoBanue, pemieHue 3agad M BBIIOJHEHUE | Buinonuams TECThl W YHNPaXHEHWS, pewams 3aJadd 1O
00001IeHHE 110 TEME. | YIPaKHEHUH 10 TeMe TeMe.
[ToaroroBka k 1Ipo6ooums onieHKY COOCTBEHHBIX JOCTHXKEHUN B YCBOCHHUH
KOHTPOJILHOM paboTe TEMBI.
Koppexmuposamb cBOM 3HaHMSA B COOTBETCTBUU C
TUTAHUPYEMBIM Pe3yIbTaTOM
67 HToroBasi KOHTPOJIbHAsI pad0oTa MO KYPCY OCHOBHOM IIIKOJIbI.
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68

AHanu3 KOHTpoJsIbHOH paboThl. [loaBeneHue UToros roga
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Y4eOHOo-MeTOInYEeCKOoe 00ecneueHue Kypca XuMun

OCHOBHOI1 0011€00pPa30BATEJILHON MIKOJIbI

Y4eOHO-METOMMUECKUI KOMIUICKT ISl M3Y4YeHHS Kypca Xumuu B 8—9
KJlaccax, CO3JIaHHBI aBTOPCKUM KOJUIEKTMBOM Ton pykoBojctBomM O. C.
['abpuensHa, COAEPKHUT, KpPOME YYEOHBIX IOCOOMH, Y4eOHO-METOAUYCCKUE
U IUJIAKTHYECKHE TIOCOOMS, TEeTpaad JUIsl  BBIMOJHEHUS  J1ab0paTOpHBIX
U TIPAKTUYECKUX padOT U JIp.

YMK «Xumus. 8 kiiace»

1. Xumus. 8 knace. Yuebnuk (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C.A.
CnankoB).
2. Meroauueckoe nocodue. 8 kiacc (aBropsl O. C. I'abpuensn, U. I'. OcTpoyMoB,
C. A. Cnaaxos).
3. Ilporpamma kypca xumuu maia 8—9 KiaccoB o00meo0pa3oBaTeIbHBIX
yupexennit (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas tetpans. 8 kiacce (aBropsl O. C. IN'abpuensn, C. A. Cnaakos).
5. TeTpanp 1151 TaOOPATOPHBIX OIMBITOB M MPAKTHYECKUX padoT. 8 Kacc (aBTOPHI
O. C. I'abpuensn, U. B. AkcéHona).
6. Xumus B TecTax, 3aja4ax u ynpaxknenusx. 8 kiacc (aropsl O. C. ['abpuensiy,
. B. Tpury0uax).

7. DnexkTponHas hopma yueOHUKA.

YMK «Xumus. 9 kjaace»
1. Xumus. 9 knacc. Yueonuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A.
CnankoB).
2. Metomuueckoe nocobue. 9 xnacc (aBropel O. C. IN'abpuensu, U. I'. OctpoymoB,
C. A. Cnaakos).
3. Ilporpamma kypca xumuu 11 8—9 KjaccoB 001e00pa3oBaTeIbHBIX

yapexaenuit (aBtopst O. C. I'abpuensa, 1. I'. Octpoymos, C. A. Cnankos).
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4. Pabouas tetpanp. 9 kiacc (apropsl O. C. IN'abpuenss, C. A. Ciiankos).

5. Terpanp 1151 TaOOPATOPHBIX OIMBITOB M MPAKTHYECKUX padboT. 9 Kmacc (aBTOPHI
O. C. I'abpuensn, U. B. AkcéHona).

6. Xumus B TecTax, 3aj1a4ax u ynpaxkuenusx. 9 knacc (aropsl O.C. I'abpuenss,
. B. Tpury0uax).

7. DnekTpoHHas hopma yuyeOHUKA.

HNupopmanuoHHbie cpeacTBa

HHTepHET-pecypchl HA PyCCKOM sI3bIKE
1. http://www.alhimik.ru. TlpeacraBneHbl cienyroniye pyOpHKU:  COBETHI
aOUTYPHEHTY, YUUTEIIO XUMHUH, CIIPABOYHHK (0UEHb OOJIbINAs MOI00pKa TaOJHIl 1
CIPaBOYHBIX MaTEPUANIOB), BecEas XUMHUS, HOBOCTH, OJUMIIMA/IbI, KyHCTKaMepa
(MHOTO MHTEPECHBIX UCTOPHUYECKUX CBEICHUN).
2. http://www.hij.ru. Xypaan «XuMus ¥ KU3HB» IOHATHO W 3aHUMATEIILHO
pacckasbiBaeT 000 BCEM HHTEPECHOM, YTO MTPOMCXOANT B HAYKE U MHUPE, B KOTOPOM
MBI JKUBEM.
3. http://chemistry-chemists.com/index.html. DnextponHbIit xypHaT «XUMUKH U
XMMHSD», B KOTOPOM TIPEACTABICHBI OMBITHI 10 XMMHH W 3aHUMAaTelbHas
uH(pOpMaIIKs, TO3BOJISIONINE YBJICYh YYCHHKOB SKCIICPUMEHTAIBHONW YacThIO
npeaMeTa.
4. http://c-books.narod.ru. BceBo3moskHast turepaTypa 1o XuMHuH.
5. http://www.prosv.ru/. TTocobust s ydamnuxcsi, B TOM YHUCIIE IS TOATOTOBKU
k utoropoi arrecrauuu (OI'D m EI'D), meroguueckue mocoOust sl yduTeleH,
HAYYHO-TIONYJISIPHAS JIMTEpaTypa M0 XHMHH.
6. http://1september.ru/. XXypHan npenHazHadyeH He TOJbKO IS yuuteneid. B HéM
MPEACTaBICHO OOJBIIOE KOJUYECTBO pPabOT YUYEHHKOB, B TOM 4YHUCIE
UCCIIEIOBATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii IIKOJbHBIH MTOPTA

CO CChIJIKaAMH Ha O6pa?>OBaT€JII>HBI€ CaAWTHI 110 XMMHUHU.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
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8. www.periodictable.ru. COopHuk cTaTeii O XHMHYECKHX DJIECMECHTaX,

WJUTIOCTPUPOBAHHBINA SKCIIEPUMEHTOM.

NHTepHeT-pecypc HA AHIJIMHUCKOM SI3bIKE

http://webelementes.com. CoaepXuUT UCTOPUIO OTKPHITHS W OIHCAHUE CBOWCTB

BCCX XHMMHNUYCCKHUX JJICMCHTOB. By,Z[CT IMOJIC3CH VI YHAIIUXCsA A3BIKOBBIX IIKOJ U

KJIaCCOB, TaK KaK COACPIKHUT HA3BaAHHA 3JICMCHTOB U BCIICCTB HA PA3HBIX A3bIKAX.

O0BbeKThI Y4eOHBIX IKCKYPCH I

1. My3eu: MuHepaaoruueckue, KpaeBequeckue, Xyn0:KeCTBEHHBIE,
[TomuTexHUYECKUH.

2. JJaboparopuu: ydeOHBIX 3aBEJICHUM, arpoXuMIad0paTOpPHH, SIKOJIOTHUECKHE,
CaHUTAPHO-AIUJIEMHUOJIOTUUECKHE.

3. Anrexn.

4. TIpou3BOJACTBEHHBIE OOBEKTHI: XUMUUECKHE 3aBOIbI, BOJIOOYHCTHBIC

COOPYKEHUS U APYTUE MECTHBIE ITPOU3BOJICTBA.

MarepuajibHO-TeXHUYECKOe 00eceyeHne KaOnHeTa XuMHuu
HarypasibHble 00beKThI

HarypanbHbie 00BEKTHI, UCHOJIB3yeMble B 8—9 kiaccax mpu OOydeHUU
XUMHH, BKJIIOYAIOT B c€0s KOJUICKIIMM MHUHEPAJIIOB W TOPHBIX MOPOJ, METAJLIOB
Y CIUIABOB, OKCHUJIOB, KHCJIOT, OCHOBAHHUM, COJIEM, B TOM UHCJIEC MHHEPAIbHBIX
yInoOpeHuii, a Tawke oOpaslbl OpPraHMYeCKUX BEIIECTB M MaTepHaIOB,
npeaycmoTrpeHHbix DI'OC. O3HakomiieHHe ¢ oOpasllaMyd HCXOJHBIX BEIIECTB
Y TOTOBBIX  M3JEIUN  TO3BOJSET MOJYYUTh  HATJSJHBIE  MPEICTABICHUS
0 Marepuase, BHEIIHEM BHJIE, HEKOTOPBHIX (U3MUECKHMX CBOMCTBax OOpa3IoB.
3HaYuTEIbHbIE Y4eOHO-TIO3HABATEIbHbIE BO3MOXKHOCTH HWMEIOT KOJUICKIIHH,
M3TOTOBJICHHBIE CAaMUMM IIKOJbHUKAaMU. lIpeamersl [ TakuxX KOJUICKIUN

coOMparoTCs BO BpeMs SKCKYpPCUI U JPYTHMX BHEYPOUHBIX 3aHSTUH.


http://www.periodictable.ru/
http://webelementes.com/
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Kosnekuuy ucnosib3yroT TOJIBKO JJI O3HAKOMIICHHUS YYAIUXCS C BHELIHUM
BUJOM U (PM3MUECKUMHU CBOMCTBAMH Pa3IUYHBIX BELIECTB M MarepuayioB. s

MMPOBCACHUA XUMHUYCCKHX OIIBITOB KOJUJICKIIWHU UCIIOJIb30BATh HEJIB34.

XuMHYecKre peaKTUBbI M MATePUAJIbI

OOpaiieHue Co MHOTHMH BeIlleCTBaMH TpeOyeT CTPOroro CoOJ0ACHHUS
IpaBUJI TEXHUKH O€30MaCHOCTH, OCOOEHHO MPHU BBHIMOJIHEHUHU OMBITOB CaMUMHU
yueHHKamMu. Bce  HeoOXoaWMble  MEphl  MPEIOCTOPOKHOCTH  yKa3aHBI
B COOTBETCTBYIOIIMX JOKYMEHTaX W HHCTPYKIHUAX, a TaKKe B TMOCOOMSX s
YUUTENEH XUMUU.

Bce  peaktuBbl W Marepuaibl, HYXHbIE U1  IPOBEACHHUS
JEMOHCTPALIMOHHOTO W YYEHMUYECKOIO 3KCIEpUMEHTa, IOCTaBISAIOTCA B
oOpazoBaTeibHbIE YUpEeXKACHUs 00IIero oOpa3oBaHUs IIEHTPAIM30BAHHO B BUJIC
3apaHee CKOMIUIEKTOBaHHBIX HaOopoB. [Ipu HeoOxoaumocTu mnpuoOpeTeHus
JIOTIONTHUTEBHBIX ~ PEaKTUBOB M MAaTepUANOB  CleayeT  oOpamarbcs B

CIICHIUAJIN3NPOBAHHBLIC MAaIl'a3NHbI.

XumMuueckas J1alopaTopHas 1ocyaa, annaparsl 1 NpUOOpPbI

XuMuyeckasi 1Mocyja TMOApa3JesieTcsl Ha JIB€ TPYIIbL: JUIS BbINOJIHEHUS
OTBITOB YYAITUMHUCS | JJIsl IEMOHCTPAIIMOHHBIX OTIBITOB.

Hcnons3yemble Ha ypokax XuMHUU B 8—9 kimaccax mpuOOphI, ammapaTsl
Y YCTAHOBKU KJIacCU(PMIMPYIOT HAa OCHOBE MPOTEKAIOIIMX B HUX (PU3MUECKHX
U XUMUYECKUX TPOIECCOB MEXKAY BEIIECTBAMH, HAXOAAIIUMHUCS B Pa3HBIX
arperaTHbIX COCTOSTHUSIX.
1) ITpuGops! s pabOTHI ¢ ra3aMu — MOJYYCHHE, COOMpaHUe, OYMCTKA, CYIIKA,
MIOTJIONICHUE Ta30B; PEaKIMH MEXIy MOTOKAMHU Ta30B; PEAKIMU MEXIy Tra3zaMu
B DJIGKTPUYECKOM pa3psijie; peakiuy MKy ra3aMu Ipy MOBBIIICHHOM JaBJICHUU.
2) AnmapaTbl U PUOOPHI IS OMBITOB C KHJIKUMHU U TBEPIBIMU BEIIECTBAMU —

NEperoHka, (QuIbTpOBaHUE, KPUCTAUIM3AIMS; MPOBEACHUE PEAKIUN MEXKIY
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TBEPABIM BEUIECTBOM M JKUAKOCTBIO, >XUAKOCTBIO U JKHUJIKOCTBIO, TBEPABIMU
BEILIECTBAMHU.

Bue aTo# kiaccudukanuu HaXoauTcsl yueOHas anmnaparypa, npeHa3HaueHHas
U1l  WA3YYECHUS TEOPETUYECKUX BONPOCOB XHMHUHU: WJUIIOCTpAlMUA 3aKOHA
COXpPaHEHHSI MACChl BEIECTB, JIEMOHCTPAIMH 3JIEKTPOIPOBOJHOCTH PACTBOPOB U
JBH)KCHUSI MOHOB B JJIEKTPUYECKOM IIOJIE, HU3YYEHHUS CKOPOCTH XUMHUYECKOU
peaKkiuu, TOCJIEIOBATEIIbHOCT BBITECHEHUSI TaJOT€HOB M3 PAcTBOPOB HX
COCIVMHEHNH.

BcnomorarenbHyr0 poJib  UTPAIOT  HU3MEPUTEIBHBIE W  HArpeBaTEIbHBIC
MPUOOPHI, pa3TUYHbIC MPUCTIOCOOICHUS 1151 BHITIOTHEHUSI OTIBITOB.

Moneiu

OObeKTaMu MOJEIMPOBAHUS B XUMHUHU SIBJISIIOTCS  aTOMBI, MOJICKYJIBI,
KPUCTQJUIBI, 3aBOJICKME amnmapaThl, a TakKXKe TMPOUCXOMASIINE MPOLECCHI.
B npenojiaBaHuy XMMHH UCTIOIB3YIOT MOAEIHN KPUCTALIMYECKUX PEIIETOK anmasa,
rpadura, cepsl, pocdopa, okcuaa yriaepona(lV), nona, xxenesa, Mmeau, MarHusl.

BrimryckaroTcsi HaOOpbl MOJIENIel aTOMOB JIJIsSi COCTABIICHUS IIAPOCTEP>KHEBBIX
MOJICJIEW MOJIEKYII.

IleyaTHble yuyeOHbIE TOCOOUS

B npomecce oO0yueHHs XMMHHM UCHOJB3YIOT  CJICAYIOIMHUE  TaOJHUIIbI
MOCTOSTHHOTO ~ 3KcrmoHupoBanus:  «llepuoguueckass cuctemMa  XUMHYECKUX
sanemenToB JI. 1. MenaeneeBa», «Tabauiia pacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U
COJICH», «DMEKTPOXUMHUUECKUN PsAJT HAMIPSXKEHU METAIOBY U JIp.

Jns  opraHu3zanyMu  CaMOCTOATENIBHOM pabOThl Ha ypOKaxX HCMOJIb3YIOT
pa3HOOOpa3Hble JUIAKTUYECKHE MaTEpHalbl: TETPaau WA OTACIbHBIE paboune
JIUCThl — HWHCTPYKIUHU, KAPTOUKU C 33JaHUSIMHU Pa3HON CTENEHU TPYAHOCTH IJIs

HN3Yy4YCHHUS HOBOI'O Marcpualia, CaMOIIPOBEPKHU U KOHTPOJIA 3HAHUM.

JKPaHHO-3BYKOBbBIE CPEACTBA 00yUeHHS

K 9KPAaHHO-3BYKOBBLIM CpEACTBaAM O6y‘I€HI/ISI OTHOCAT TaKuE HOCO6I/IH, KOTOPLIC
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MOTYT OBITh BOCHPHUHSTHI C TOMOILIBIO 3pEHUS M CiiyXa. OJTO KUHO(PUIbMBI,
KUHO(QparMeHThl, IuaduiIbMbl, TUATIO3UTHUBBI (CHAibl), TpaHCHApaHTHl Js
rpadormnpoexTopa. Cepur TpaHCHAPAHTOB MO3BOJIAIOT WMUTHUPOBATH JBUXKEHUE

HYTéM IMOCJICAOBATCIIBHOT'O HAJTOKCHHA OAHOI'O TPAHCIIaApaHTa Ha ,ZIPYFOfI.

Texnuueckue cpeacrsa odydenusi (TCO)

BOnbImMHCTBO TEXHUYECKHX CPEACTB OOyYeHHS HE pa3pabaTbiBajIoCh
CHelUalbHO JJIs IIKOJBI, a MpeJAHAa3HAYaJIoCh I Mepedayd U o0pabdOTKH
uHOpMAIIUU — 3TO PA3JIUYHOTO POJAa MPOEKTOPHI, TEIEBU30PBI, KOMIIBIOTEPHI
U T. 1. B yueOHO-BOCIUTATENEHOM MPOLIECCE KOMIBIOTEP MOXET MCIOJIb30BATHCS
JUISL pEIICHUS 3a/1a4 HAYYHON OpraHu3alyy TpyAa YUUTEIIS.

[Ipy wMCHONBb30BaHUU TEXHUUYECKHX CPEJICTB OOY4YEHHS CIEIyeT Y4YUTHIBATh
BPEMEHHBIE OTpaHUuYCHMs, HajaraeMble CaHUTApHBIMU MpaBUIAMU U HOPMaMU
(CanlluH). HenpepoiBHas POJOIKUTENBHOCTD JEMOHCTPAIIMU BUACOMATEPUATIOB
Ha TEJIEBU3MOHHOM OJKpaHe MW Ha OOJIbIIOM 3KpaHe C MCHOJb30BAaHUEM
MYJIbTUMEIUMHOTO TPOEKTOpa HE JOJHKHA MpeBblmare 25 MuH. Takoe ke
orpanudenre (He Oonee 25 MHH) paclpoCTpaHAeTCs Ha HEMpPEpPHIBHOE
UCIIOJIb30BaHNE UHTEPAKTUBHOM JIOCKM U Ha HEMPEPHIBHYIO pabOTy ydaliuxcs Ha
MEPCOHAIBLHOM KOMIbIOTEpE. KOIMYECTBO ypOKOB C HCIOJIb30BAHUEM TaKHX
TEXHUUYECKUX CPEJICTB OOYyYECHHUs, KaK TEJIECBU30P, MYJbTUMEIUNUHBIA MPOEKTOD,
WHTEpPaKTUBHAS JI0CKA, JOKyMEHT-KaMmepa, He JOJDKHO TMPEBBIATh IECTH YPOKOB
B HEJIEJIO, @ YKCIIO YPOKOB, HA KOTOPHIX YYEHUKH Pa0OTArOT 3a MEPCOHATBHBIM

KOMITBIOTEPOM, — TPEX B HEAEITIO.

O6opynoBanne kaOuMHeTa XMMHUH

KaOuner XUMUH JOJKEH OBITH o0opyoBaH CIIEHAIBHBIM
JEMOHCTpPAllMOHHBIM ~ cToiioM. [Inms  oOecnedeHus  Jiydmieil  BUIUMOCTHU
JEMOHCTPALIMOHHBIN CTOJI PEKOMEHYETCSl YCTaHABIMBATh HA MTOJAUYM.

B KaOMHETaxX XUMHUH YCTaHaBJIUBAIOT ABYXMCCTHBIC YUCHHYCCKHUC
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7a00paTOpHbIE CTOJBI C TMOJBOJAKON AJIEKTPOIHEPTUU. YUEHUYECKHE CTOJIbI
JIOJKHBI UMETh TOKPBITUE, YCTOMYMBOE K JIEMCTBUIO arpeCCHUBHBIX XUMHYECKHX
BEIIECTB, U 3alIUTHbIE OOPTUKUA IO HapyXHOMY Kpar. KaOuHeTsl Xumuu
000pYAYIOT BBITSDKHBIMU IIKa(amu, pacroyioKEeHHbIMU Y HApYKHOUM CTEHBI BO3JIE
croia yuurtens. [ mpoBeneHus 1a00OpaTOPHBIX OMBITOB HMCHIOJIB3YIOT TOJBKO
MUHHU-CHUPTOBKH.

Y4eOHbIe TOCKM JOKHBI OBITh W3TOTOBJCHBI W3 MAaTEpPHAIOB, HUMEIOLINX
BBICOKYIO aAT€3UI0 K MaTrepuanaMm, HCIOIb3YEMBIM [UI IHCbMa, XOPOUIO
OYHUIIATHCS BIAXHOUM ryOKO#, OBITh H3HOCOCTOMKUMU, UMETh TEMHO-3€JIEHBIN I[BET
Y aHTUOJIMKOBOE MOKpPBITHE. YUeOHBIE JOCKM O0OpYIyIOT coduTamu, KOTOpbIE
JOJDKHBI MPHUKPEIUIAThCS K cTeHe Ha 0,3 M BblllIe BEPXHEro Kpas IOCKH U
BBICTYNATh BHepén Ha pacctosiHue 0,6 M.

TeneBu30pbl yCTAaHABIMBAIOT Ha CHEIUANIbHBIX TymM0Oax Ha BeicoTe 1,0—1,3 M
or mnoxna. IIpm mnpocmorpe Tenenepenad  3pUTEINBCKUE MeECTa  JOJDKHBI
pacrionaraTtbCsi Ha pacCTOSSHUM HE MEHEE 2 M OT 3KpaHa J0 IJ1a3 yJaluxcs.

JIns  MakCMManbHOIO MCIIOJb30BAHUS JHEBHOTO CBE€TA W PAaBHOMEPHOIO
OCBEILEHUS] Y4YEOHBIX TOMEIICHUH HEe CleayeT pa3MellaTb Ha IOJAOKOHHUKAxX
IIMPOKOJIMCTHBIE PACTEHUS, CHUKAIOLIME YPOBEHb €CTECTBEHHOIO OCBELIEHUS.
BricoTa pactenuii He JOJKHA TpEBbIMAaTh 15 cM (OT MOAOKOHHMKA). PacTenus
1eaecoo0pa3Ho pa3MeniaTh B MEPEHOCHBIX IBETOYHUIAX BhICOTONM 65—70 cM win
MTOJABECHBIX KAILIIO B POCTEHKAX MEXIAY OKHAMHU.

Jlnst oTnenky ydeOHBIX TOMENICHUH WCIOJIB3YIOT MaTepHalibl UM KPacKH,
CO3JAlOUIME MATOBYIO MOBEPXHOCTh. JlJii CTEH y4eOHbIX MOMEIICHHM ClenyeT
UCIIOJIb30BaTh CBETJIbIE TOHA JKENTOro, OEXKEBOro, po30BOTr0, 3€JIEHOT0, TOIYOOro
I[BETOB; JIJIsl IBEPEH, OKOHHBIX pPaM — OEJIbIi IIBET.

KaOuner xuMuM [d0DKEH ObITh OCHAUIEH XOJOAHBIM U TOPSYUM
BOJIOCHA0KEHUEM M KaHAJIM3alueH.

B xabunete XxuMuu 00s13aTEIBHO TOJKHA OBITH allTeYKa, B KOTOPYIO BXOISAT:

1. XKryT KpoBOOCTaHABIMBAIOIINI, PE3UHOBBIA — 1 1IIT.
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. [ly3bIpb 17151 1bia — 1 WIT. (TUIOTEPMUYECKUNA NTakeT — 1 1IT.).
. BUHT cTepunbHBINA, Upokuil 7 X 14 cM — 2 mT.

. BuHT cTepuiabHbIN 3 X 5 cM — 2 MIT.

. BUHT HecTepuIbHBIN — 1 MIT.

. Canderku crepunbHbie — 2 yII.

. Bara crepunpnas — 1 mauka.

o 9 N RPN

. Jlerikommacteipp mupuHON 2 cM — | karymka, 5 cM — 1 KaTymka.

9. bakTepuIMAHBIN JIEUKOIUIACTBIPh Pa3HbIX pa3MepoB — 20 miT.

10. CriupToBoii pactBop uoaa 5 %-upiit — 1 ¢uiakoH.

11. Boanslii pacTBOp aMMHaKa (HAIIATBIPHBIMA COUPT) B aMmITyjiax — 1 yii.
12. PacTBOp nepokcuaa Bogopoaa 3 %-ueiit — 1 ym.

13. [lepMaHranar Kanusi KpuCTaJuInuecku — 1 y.

14. Ananbrus 0,5 r B Tabnetrkax — 1 y.

15. Hacrolika Basiepuanbl — 1 ymi.

16. Hoxxanuesr — 1 1mrT.

Iliianupyembie pe3yJbTaThI 00y4eHUA

BeInyCKHMK HAy4YHTCHA

® 3Hamb (NOHUMAMb):
— XUMHYECKYI0 CHMBOJIMKY: 3HAKM XHUMHUYECKHX JJIEMEHTOB, (HDOPMYJIbI
XUMHUYECKUX BEILECTB, YPABHEHUS XUMUUYECKUX PEAKLINN;
— BOXHEHUILINE XUMHUYECKUE IOHATUSA: BELIECTBO, XMMUUYECKUNU DIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIBbHBIE ATOMHAs U MOJIEKYJISIpHAst MAacChbl, HOH, KATUOH, aHUOH,
XUMHUYECKas CBA3b, dJICKTPOOTPULIATEIIBHOCTD, BAJICHTHOCTD, CTCIIEHb OKUCIICHUS,
MOJIb, MOJISIpHasi Macca, MOJSIpHBIM  O0BEM, PacTBOPbI,  AJIEKTPOJIUTHI
Y HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAs IUCCOLIaLUs, OKUCJIUTEID
Y BOCCTAaHOBUTEIb, OKHUCIEHHWE U BOCCTAHOBJIEHHE, TEIIOBOM 3(h(eKT peakuuwu,
OCHOBHBIC TUIIbI PEAKLIUNA B HECOPTaHUYECKON XUMUU;
— (hOpMYIUPOBKM OCHOBHBIX 3aKOHOB M T€OPHUM XMMHU: aTOMHO-MOJIEKYJISIPHOTO

YUCHH, 3aKOHOB COXPAaHCHHUA MACChbl BCHICCTB, IMOCTOSHCTBA COCTaBa BCIICCTB,
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ABorazpo; nepuoanyeckoro 3akona JI. . MenzeneeBa; Teopuu CTpOCHUSI aTOMa
U YYCHUSI O CTPOCHUU BEIIECTBA; TEOPUM HJICKTPOJIUTHUYECKOM IUCCOLMAIUU U
YUEHHS O XUMUYECKOUN peaKkini,

® nazvieaAms -

— XUMUYECKHUE IJIEMEHTHI,
— COEIMHEHUS U3YUYECHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;
— OpraHMYecKHe BemecTBa 1Mo ux (opmysne: MeTaH, 3TaH, TWICH, alleTHUJICH,
METAHOJI, 3TAHOJI, TJIMIEPUH, YKCYCHAsA KUCII0Ta, TI0K032a, Caxapo3a;

®  00bACHAMD.
— (puznyueckuit CMBICI aTOMHOTO (MOPSKOBOTO) HOMEpPAa XUMUUECKOTO JIEMEHTA,
HOMEpa TIpynmnbl W nepuona B mnepuoanyeckoit cucreme /. M. MeHneneesa,
K KOTOPBIM 3JIEMEHT MPUHAIICHKUT;
— 3aKOHOMEPHOCTU M3MEHEHHUSI CTPOCHHUS AaTOMOB, CBOWMCTB JJIEMEHTOB B
npenesiax MallbIX IEepUOJOB U A-TPYII, a TaKkKe CBOMCTB 00pa3yeMbIX HMHU
BBICIIIUX OKCHUJIOB U TUIPOKCHUIOB;
— CYIIHOCTh MpoIecca 3JICKTPOJUTUUECKON AUCCOIMAIUA U PEAKIUi HOHHOTO
oOMeHa;

®  Xapakmepuzo8amv.:
— XUMHUYECKHUE DJIEMEHTHI (OT BOJOPOJA 0 KajbllHsi) HA OCHOBE MX TOJIOKEHUS
B IEPUOJIMYECKOM CUCTEME XHUMHUUYeCKux »diemeHToB JI. WM. Menzaeneesa
1 0COOCHHOCTEH CTPOCHUS UX aTOMOB,
— B3aUMOCBSI3b MEXJY COCTAaBOM, CTPOCHUEM U CBOMCTBAMH HEOPTraHUYECKHUX
BEILIECTB;
— XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (IIPOCTHIX
BEIIECTB — METAJUIOB M HEMETAJJIOB, COEJUHEHHN — OKCHUJIOB, KHUCIIOT,
OCHOBaHUM, aM(pOTEPHBIX OKCUIOB U TUJIPOKCUJIOB, COJIEH);

® onpeoensimy.
— COCTaB BEIIECTB M0 UX (popMyJiam;

— BAJICHTHOCTB M CTCIICHHU OKHMCJICHHUA 3JICMCHTOB B COCAMHCHNH,
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— BHUJIBI XUMHWYECKOM CBS3HM B COCANHCHUAX;
— THUIbI KPUCTAJUTMYECKUX PEIIETOK TBEP/IBIX BEIIECTB;
— MPUHAJICKHOCTD BEIIECTB K ONMPEACIEHHOMY KJIaCCy COSTUHEHU;
— THUIbl XUMUYECKUX PEAKIIUN;
— BO3MOKHOCTh MPOTEKAHUS PEAKIIU HOHHOTO OOMEHA;
e cocmaensamey.
— CXEMbl CTPOCHMSI aTOMOB MEPBBIX JBAJLATH SJEMEHTOB NEPUOIUYECKON
cuctemsl /1. 1. Menpeneena,
— (G opMyJIbl HEOPTAHUYECKUX COSAMHEHUM M3YYCHHBIX KIIACCOB BEIIIECTB,;
— YpaBHEHUS XHUMHYECKUX pEakluii, B TOM YHUCJIE€ OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX, C MOMOIIBIO METO/AA JIEKTPOHHOTO OaJlaHca;
® 0Oe3onacHo obpawamucs.
C XUMHUYECKOU MOCYA0M 1 1abopaTOPHBIM 000PYI0BaHUEM,
®  1POBOOUMb XUMUUECKUL IKCNEPUMEHN.
— MOATBEPXKAAOIINN XUMHUYECKHN COCTAB HEOPTAHUYECKUX COCIMHCHUN;
—  TIOATBEPXKIAIOIIMK  XMMHUYECKUE  CBOMCTBA  HM3YYEHHBIX  KJIACCOB
HEOPTaHUYECKUX BEIIECTB;
— MO TOJYYCHUIO, COOMpPAHHWIO M PACMO3HABAHUIO Ta3000pa3HBIX BEIIECTB
(kucmopojia, BOJOPO/a, yriaeKUCIOro ra3a, aMMHaKka);
— TI0 ONPEACNICHUIO0 XJIOpHA-, Cyib(daT-, KapOOHAT-MOHOB W HOHA AMMOHUS
C TTIOMOIIbIO KAYECTBEHHBIX PEAKIINT;
®  BBLIYUCTAMD.
— MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 1o (popMyJie COeTUHEHUS;
— MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE;
— MAacCy OCHOBHOTO BEILIECTBA [0 U3BECTHOM MAaCCOBOM JI0JIM IIPUMECEN;
— 00BEMHYIO JIOJTI0 KOMITOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIIEeCTBa, 00BEM WIJIM MacCy BEIIECTBA MO KOJUYECTBY BEIIECTBA,

00BEMY WJIM MAcCe PEareHTOB, WU MPOAYKTOB pPEaKIInu;
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® UCNONBL306AMb NPUOOPEMENHbIE 3HAHUA U YMEHUs 8 NPAKmu4ecKkoll
0esmenbHOCMU U NOBCEOHEeBHOU HCUSHU:
— 111 6€30MacHOro0 OOpaIlleHus ¢ BEIECTBAMHU U MaTE€pUalaMH B ITOBCEIHEBHOM
KHU3HH M TPAMOTHOTO OKa3aHWs TIEpPBOM IMOMOIIM IMpPH OXKOrax KHUCIOTaMU
U 1eJI0YaMUu;
— JUIsl OOBSCHEHUS OTJENbHBIX (DAKTOB U MPUPOIHBIX SBICHUI;

— MJIA KpHTI/I‘{CCKOﬁ OLCHKH I/IH(i)OpMaHI/II/I 0 BCIICCTBAX, UCIIOJb3YCMBIX B 6I>ITy.

BoInycKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCS

®  XapaKTEepU30BaTh OCHOBHBIE METObl IMO3HAHUA XUMHUUYECKUX OOBEKTOB:
HaO0JI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE;

®  pa3IuyaTh XUMHUYECKUE OOBEKTHI (B CTATHKE):
— XUMUYECKHE DJIEMEHTHI U MPOCTHIE BEILIECTBRA;
— METaJUIbl 1 HEMETAJUIbI U XapaKTEPU30BaTh OTHOCUTEIIBHOCTh NPUHAJIC)KHOCTH
TaKuX 0OBEKTOB K TOW WJIM MHOM TPYIIIIE;
— OpraHWYeCKUe U HEOPTraHUYECKHUE COCTUHCHUS;
— TUIPOKCUABI (KUCIOPOJCOMAEPKAIIME KHUCIOThI, OCHOBaHUS, aM(OTEpPHBIC
TUAPOKCHUJIBI);
— OKCHJBI HecoJieoOpasyrolue u cojeoOpasyromue (KUCIOTHbIC, OCHOBHBIE,
am(poTepHbIC);
— BaJICHTHOCTh U CTETICHb OKUCIICHHUS;
— CHCTEMaTHYECKHE ¥ TPUBHAIIbHBIE TEPMUHBI XUMUYECKOW HOMEHKIATYPHI;
— 3HAKOBYIO CHCTEMY B XUMUU (3HAKU U POPMYJIbl, HHACKCHI U KOYPPUIIUEHTHI,
CTPYKTYpPHBIC U MOJIEKYJISIpHbIE (OPMYJIbI, MOJIEKYJISIPHbIE U MOHHBIC YPaBHECHUS
peakiui, TIOJIHbIE W  COKpAaIlllEHHbIE  HOHHBIE  YpPaBHEHHUS  PEakIUii,
TEPMOXUMHUYECKUE YPAaBHEHUS, 0003HAUCHUSI CTETICHW OKHUCJICHHUS W 3apsja HOoHa
B (hopMyJie XUMUYECKOTO COCTUHEHUS );

®  paziIMyaTh XUMHUYECKHE OOBEKTHI (B JMHAMUKE):

— (1)I/ISI/I‘{€CKI/IC U XUMHUYCCKHUE CTOPOHLI IIPOLECCOB paCTBOPCHUA U AUCCOIHALINH;
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— OKHCJIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU U PEAKIIUU OOMEHA;
— CXEMbI U YPABHEHUSI XUMUUYECKUX PEAKIINIA;
®  COOTHOCHTH:
— 3K30TEPMHUYECKUE PEAKIIUU U PEAKIIUU TOPEHUS;
— KaTAJIUTHYECKUE U (EPMEHTATHBHBIC PEAKIINH,
— METaJl, OCHOBHBIN OKCHUJ], OCHOBaHUE, COJIb;
— HEMETAJUJI, KUCIIOTHBIN OKCHU/I, KUCJIOTA, COJIb;
— CTpPOCHHE aToOMa, BHUJ XUMHUYECKOW CBS3U, TUI KPUCTAJUIMUYECKON PEIIETKU
U (U3UYECKUE CBOICTBA BEUIECTBA;
— HaxOXJICHHE DJIEMEHTOB B TMPUPOAEC U MPOMBIIUICHHbIE CIIOCOOBI HX
MOJTyYEHUS;
— He0OXOJAMMOCTh XHMMHUYECKOTO TMPOU3BOJACTBA U TpeOOBaHUM K OXpaHe
OKPYKaIOIIEH CPEIbl;
— HEOOXOJIUMOCTh TPUMEHEHHUS COBPEMEHHBIX BEIIECTB W MaTEpHAIOB U
TpeOOBAHUM K 3JI0POBHECOCPEKEHUIO;

®  BBIJBUTaTh M DJKCIEPUMEHTAIBLHO MPOBEPSATH THUIOTE3bl O XUMHUUYECKUX
CBOMCTBaxX BEILIECTB HAa OCHOBE HX COCTaBa, CTPOEHUS W MPUHAIICKHOCTU
K OINpeIeIEHHOMY Kilaccy (TpyIIie) BEIIECTB,;

o MPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBISATH OKUCIUTEIbHBIC WIIU
BOCCTAHOBUTEJIbHBIE CBOWCTBA ¢ Y4YE€TOM CTENEHEH OKHUCICHUSI DJIEMEHTOB,
BXOJSIIUX B €r0 COCTaB, a TAKXKE MPOJIYKTOB COOTBETCTBYIOIIMX OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIU;

®  COCTaBJIATb YPABHEHUSI PEAKIMH C Yy4yaCTUEM THUIUYHBIX OKHUCIUTEIEH
¥ BOCCTAaHOBUTEJICH Ha OCHOBE AJICKTPOHHOTO OasiaHca;

®  ONpEeNeNATh BO3MOXKHOCTh NMPOTEKAHUSI XMMHUYECKHX PEaKIMA Ha OCHOBE
AIEKTPOXUMHUYECKOTO psana HaIpsHKCHU N METaJIJIOB, psana
AJIEKTPOOTPUIIATEIILHOCTH HEMETAJUIOB, TaOJMUIIBI pPAacTBOPUMOCTH U yuéTa
YCIIOBUU MIPOBEICHUS PEAKIINH;

®  TPOBOAMUTH PACUETHI MO0 XUMUYECKUM (HOpMyJSiaM U YPaBHEHUSIM:
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— 17151 BBIBOAA (hOPMYJIbI COEMHEHUS 10 MAaCCOBBIM JIOJISIM DJIEMEHTOB;
— JUISI IPUTOTOBIICHUS PACTBOPA C UCTIOIB30BAHUEM KPHUCTAJUIOTHIPATOB;
— JUI1 HaXOXICHWsI [JOMU BBIXOJAa MPOAYKTAa pEaKUUHd IO OTHOLICHHIO
K TEOPETUYECKH BO3MOKHOMY;;
— ¢ ucnoJsib3oBanueM npasuia ['eii-Jlroccaka 06 0OBEMHBIX COOTHOILICHUSIX TA30B;
— C HCIIOJIb30BAaHUEM MOHATUI «KMOJIbY», «MMOJIbY, «UUCIO ABOTaIpoO»;
— [0 TEPMOXUMHUYECKUM YPaBHEHUSIM PEaKIINU;

® MPOBOJUTH XMMHUYECKHHA IKCIEPUMEHT C HEYKOCHUTEIBHBIM COOIIOACHUEM
IPaBUJI TEXHUKHU 0€30MaCHOCTH:
— M0 YCTaHOBJICHUIO KAYE€CTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa COCAMHEHUS;
— TIPH BBITIOJIHEHUH HCCIIEA0BATEIBCKOTO MPOCKTA,
— B JIOMAILIHUX YCIIOBUSX;

®  HCIOJIb30BaTh MPUOOPETEHHBIC KITIOYEBBIC KOMIIETCHIIMU JIJISI BBITTOJHEHUS
IIPOEKTOB M y4E€OHO-HCCIIEOBATENBCKUX PAOOT MO M3YYEHHIO CBOMCTB, CIIOCOOOB
MOJTyYEHUS U paCliO3HAHUSI BEILIECTB;

®  ONpeneNiaTh WUCTOUYHWKH XUMHUYECKOW WH(MOpMAILWHU, TPEICTABIATh CIIHCOK
WH(POPMAIIMOHHBIX PECYPCOB, B TOM UYHWCII€ U Ha WHOCTPAHHOM S3bIKE, TOTOBUTH
UH(GOPMAIIMOHHBIN MPOIYKT U MPE3EHTOBATH €T0;

e O0OBEKTHBHO OIICHMBATh HH(OPMAIMIO O BEMIECTBAX M XUMHUYECKHX
mporeccax, KpPUTUYECKM  OTHOCHTCA K  TICEBAOHAYYHOW  WH(pOpMAInH,
HE00POCOBECTHOM peKkiiamMe B CpeACTBaX MacCOBOM MH(pOpMAIH;

e  CO37aBaTh MOJCNIM U CXEMBI IUJISl pelIeHHs] YYeOHBIX W TO3HABATEIBHBIX

3a1ad4.



110

YyeOHOE U3gaHUE

I'a0puensin Oner CepreeBuy

CaaakoB Cepreit AHaTOILEBUY

XUMMUA

IIpuMepHbIe pado4ue nporpamMmmMbl

IIpenMeTHast IUHUSA Y4eOHUKOB
O. C. I'adpueasina, O. I'. OctpoymoBa, C. A. CiaakoBa

8—9 kJi1acchl

VYuebHoe nocodue /it 00111e00pa3zoBaTEIbHBIX OpraHU3alnui

Penakuusa xumuu

3aBenywouuii penakuuen E. I'. Jlokomko
OTtBetcTBeHHbIN 3a BoIycK 1. FO. @ponosa
Penaxrop 7. FO. @ponosa

Buemuinee odopmiieHrne U MakeT
XynoxecTBeHHbIN pengakrop 1. B. I nywxoea

Koppekrop



