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Conepxanue
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IosicHuTeIbHAS 3aMUCKA

Pabouast mporpamma Kypca XUMHH I OCHOBHOH IITKOJIBI pa3paboTaHa B COOTBETCTBUU C
denepanabHBIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM o0iiero oOpasoBanus. B Heit
TaK)KE YYUTHIBAIOTCS OCHOBHBIC WIEH M MoJjoxkeHus [Iporpammel pazButus u (GpopMupoBaHUs
YHUBEPCAIBHBIX YU€OHBIX JEHCTBUMN SIS OCHOBHOT'O OOIIETO 00pa30BaHMA.

B cooTBeTCTBHM C 3TUMH JOKYMEHTAaMH OOyYaromIuecsl IOJDKHBI OBJIAJETh NMPUEMAMH,
CBSI3aHHBIMU C ONpEAENICHUEM IOHATHI: OrpaHWYMBAaTh MX, OMHUCHIBATh, XapaKTEpU30BaTh H
CpaBHHMBaTh. TaKk KaKk XMMHs — HayKa dKCIIEpUMEHTalbHas, 00yJaronirecs: JOHKHBI OBIAETh
TaKUMU TIO3HABaTEJIbHBIMM  y4e€OHBIMU JEMCTBUAMM, KaK OJKCIEPUMEHT, HaOIoAeHue,
W3MEpeHHe, OINMCaHWe, MOJESIMPOBAaHUE, THIOTe3a, BBIBOA. B mporecce W3ydeHHS Kypca Y
oOyyaromuxcs MPOAOIDKAIOT (HOpMUPOBATHCA yMEHHUS CTAaBUTh BOMPOCHI, OOBSCHSATH,
KJIaccu(UIUpoOBaTh, CpPaBHUBATh, ONPEACIATh MCTOYHUKH HH(pOpMAIHH, TMONy4aTb U
aHANMM3UPOBaTh €€, TOTOBUTh HMH(POPMALMOHHBIN MPOAYKT, IPE3EHTOBATh €ro M BECTU
muckyccuto. CrieioBaTeNbHO, JEATENbHOCTHBIN MOAXOA B HM3YyYEHHHM XUMHUHU CIHOCOOCTBYIOT
JOCTHKEHUIO IMYHOCTHBIX, TPEIMETHBIX M METalpeAMETHBIX 00pa30BaTeIbHBIX PE3yJIbTaTOB.

B ocHOBY Kypca MoJI0KeHBI CIIEIYIONINE HeH:

® MaTepHaIbHOE €IWHCTBO M B3aMMOCBSI3b OOBEKTOB U SBJICHUNA PUPOIBI;

e BeAylas poJib TEOPETHUECKUX 3HAHMK JUIsI OOBSCHEHUS W MPOTHO3UPOBAHHUS
XUMHUYECKHX SIBJICHHUH, OIICHKU MX MPAKTHUECKON 3HAYHMMOCTH;

® B3aUMOCBS3b KAUYeCTBEHHOM W KOJMUYECTBEHHOW CTOPOH XHUMHMYECKHX OOBEKTOB
MaTepUaIbHOrO MUPA;

® pa3BHUTHE XMMHYECKOW HAYKH U MPOU3BOJICTBO XUMUYECKUX BEIIECTB U MATEPHUAJIOB
JUISL YIOBJIETBOPEHUS! HACYUIHBIX MOTPEeOHOCTEH uenoBeka U OOIIecTBa, pEIICHUs
r7100a1bHBIX PO0JIEM COBPEMEHHOCTH;

® TCHETUYECKAs CBSI3b MEKIY BEIIECTBAMHU.

OTH UIeu peamu3ylTcsl B Kypce XHMHUM OCHOBHOM IIKONBI MYTEM JOCTHXKEHUS
CIEAYIOLIUX LeJIe:

* opmuposanue y ydaluxcs XUMHUUECKONH KapTUHBI MHPA, KaK OPraHMYECKON YacTH €ro
LIEJIOCTHOM €CTECTBEHHO-HAYYHON KapTUHBI.

* Pazeumue  TIO3HABAaTEIIbHBIX  HMHTEPECOB,  HMHTEUICKTYyalbHbIX M  TBOPYECKHUX
CHOCOOHOCTEeH ywaluxcs B Hpolecce M3Y4YeHUS MMM XMMUYECKOH Hayku M e€ BKJIaJa B
COBPEMEHHBIM Hay4yHO-TEXHHUYECKHH Tmporpecc; (GOpMHUpOBAaHUE BaKHEUIINX JOTHYECKHX

orepanuil MbIIUIEHUS (aHajdu3, CUHTE3, 000OIEeHWEe, KOHKPETH3allus, CpPaBHEHHWE U [p.) B
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MpOoLECCe MO3HAHMS CUCTEMbl BAXKHEHIINX MOHSATHM, 3aKOHOB M TEOPUM O COCTaBE, CTPOCHHUU U
CBOMCTBaX XMMHYECKUX BEILIECTB.

* Bocnumanue y0exXJ1EHHOCTH B TOM, YTO IPUMEHEHHE MOJYYSHHBIX 3HAaHUN U YMEHUH 10
XUMHH SIBISIETCS OOBEKTHMBHOW HEOOXOAMMOCTBIO JIsi Oe30macHOi paboThI C BEIIECTBAMHU U
MaTepuagaMu B ObITY U Ha IIPOU3BO/ICTBE.

* [Ipoexmuposanue u peanu3ayus  BbITYCKHUKaAaMH OCHOBHOHM  IIKOJIBI  JIMYHOM
00pa30BaTEeIbHOW TPAaGKTOpUHU: BBHIOOP mTpoduias oO0ydeHHs B cCTapliel I[IKojie WIn
po¢eCCHOHATLHOTO 00Pa30BaTEIBLHOIO YUPEKICHHS.

* OsnadeHnue K104e8blMU KOMNemeHyusmMu: yueOHO-TI03HaBaTEIbHBIMH,

I/IH(l)OpMaHI/IOHHI)IMI/I, OHEHHOCTHO-CMBICJIOBBIMHU, KOMMYHHUKATHBHBIMHU.

MeToanueckne 0COOEHHOCTH MPENoJABAHUA Kypca XUMHHU

[IpennaraeMplii Kypc OTIMYAETCS OT APYrUX KYpCOB XHMMHUHU [JI1 OCHOBHOM IIKOJIBI,
BKJIIOUEHHBIX B DelepasbHbIl NepedeHb YUYEOHUKOB, HAIUYUEM GAMCHBIX MEmMOOUYECKUX
ocobennocmeli.

1. Conep:xkanne M MeTOAbI U3yYeHHUSs] MpeLIaraeMoro Kypca XMMHHU [Jisi OCHOBHOIi
IIKOJbl OTBEYAKT CTPYKTYPHO-IesiTeJbHOCTHOMY moaxoay. OnHu pa3paboTaHbl B
COOTBETCTBUH C TEOPHEW MOATAITHOTO (POPMHPOBAHUS YMCTBEHHBIX ICHCTBUH, TPEIOKEHHOM
0Te4YeCTBEHHBIM icuxosioroM I1. f. ['anbnieprHbIM, B KOTOPOU BBIAEISAETCS HECKOJIBKO 3TAIOB.

Oman co30anus OpUEHMUPOBOYHOU OCHOBbL npedcmoawel OeamenvrHocmu (OO/).
VYyamuecss monydarorT HHQOpPMAIMIO O MMM MPEACTOAIIEH AesITeNbHOCTH U e€ MpeaMeTe,
Y3HAlOT, KaK M B KakKOM MOCIEJOBATEIBHOCTH OHH JOJDKHBI BBINOJHATH OPHEHTALMOHHBIC,
HCIIOJTHUTEJIBCKUE U KOHTPOJIBHBIE IEUCTBUS.

Bce nupakthueckue eaUHMIBI Y4eOHBIX KHHUT i /—9 KJIacCOB HAYMHAIOTCA C
MIOCTAaHOBKH 00pa30BaTelIbHOM MPOoOIeMbl, KOTOpasi pelaeTcs B mpoiecce u3ydeHus mnaparpada
Ha OCHOBE UMEHHO JIEATEIIbHOCTHOTO OIX0/1A.

B 9 xnacce npu u3ydeHun Xxumuu snemMeHToB B kadectBe OO/l BhICTymaeT oOmuUi miiaH
XapaKTEpUCTUKU METAIIJIOB, HEMETAJIJIOB U NIEPEXOIHBIX JIEMEHTOB.

Oman gopmuposanus mamepuaivbHol desmenpbHocmy. Ydaliuecs BIMOTHIIOT TeHCTBUS
BO BHeIIHEH ¢opMe, CTAIKHUBAasICh C CaMUMHU NpeaMETaMd WU MOJENSAMHU: BBIIEISIOT
MIOJIOKUTEIBHOE M OTPHUILATENIBHOE 3HAYEHHE KOHKPETHOTO XMMHUYECKOTO BEUIECTBA WU
peakuu B cdepe 4YeTOBEYECKOH MAEATeNIbHOCTH HIIM B OKPY)KAIOLIEM MHpPE; OIpPEIesIoT

XapaKTCPHBIC TIIPU3HAKKU COCTaBa WA CBOMCTB BaXHEHIIMX KJIAaCCOB HCOPTaHNYCCKUX
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COEIMHEHUI; CAMOCTOSITENIBHO XapaKTepU3YIOT KOHKPETHbIE XUMHUUYECKUE AJIEMEHTHI; ITPOBOJIAT
7ab0paToOpHbIE U MPaKTUYECKHE PaOOThl; TOTOBAT COOOIIEHHS M MPE3EHTALMU; OCYLIECTBISIIOT
MIPOEKTHYIO I€ATEIbHOCTD 10 BBIOPAaHHON TeMaTHKE.

Oman enewneti peyu. JIeWCTBUS ydaluxcsl BepOAIM3YyIOTCS B YCTHOM MM NMHUCHhMEHHOMN
peyu, OHHM TPOTrOBAPHUBAIOTCSA M YCBaWBalOTCsI B 0000mEHHON ¢opme. Tak, ydammecs
O3BYUMBAIOT, KaKyl0 HHQOpPMAIMI0 HECET XUMHUYECKass CHUMBOJIMKA: XHUMHUYECKHE 3HaKH,
XUMHUYeckre (OopMysasl M YypaBHEHHsS XHUMHUYECKOW peakiuu, cuMBoiuka llepuommueckoii
cucTtemMbl XumMudeckux 3semeHToB 1. 1. Menneneena.

Oman enympenneti peuu. BepOambHOE OCBOEHHE JCHCTBUS TPO ceOs, MPOTOBapHUBaHHE
omepanuii mpo ceds, Oe3 BHemHeW peun. JlelicTBHE peaynupyeTcsi, Hampumep, IOCie
MPOBEAEHHOTO YUUTENIeM HHCTPYKTaka Iepe] NpaKTUYecKOW WM JiabopaTopHoi paboToii
YUYEHHK JOJDKEH IMPOTOBOPUTH €ro Mpo cedst, 0CO3HATh €ro, BHYTPEHHE COTTIACUTHCS C HUM WIIH
BBISICHUTH HETIOHSTHBIE MOMEHTBI; TO )K€ MPOUCXOJUT MpPH pedIEKCUU JTUYHBIX JOCTHKCHUN U
BbIpa0OTKEe IUIaHA TOBBIMIEHUS HX YpoBHA. OcoOyi0 BaXHOCTh O3TOT J3Tall HUrpaeT mpu
BBINOJIHEHUH YUEHUYECKOTO UCCIIEI0BATEIBCKOIO MTPOEKTA.

Humepuopusayusa Oeticmeus. JIeWCTBHE CTAaHOBUTCA BHYTPEHHHM MPOIECCOM, aKTOM
MBICJIM, JI€MCTBUEM B yME. YUEHHMK IEpe] BBIOJHEHHEM XHMHUYECKOTO HSKCIIEpUMEHTa WU
pemieHus pacy€THOM 3afaud 1Mo ¢opMylaM U ypPaBHEHUSM MBICIEHHO MPECTaBIISIET
MOCTIeI0BATEILHOCTh CBOMX JICUCTBHIA MO Peaj3alii BEIPAaOOTAaHHOTO IIJIaHA.

2. TeopeTnyecKkue MOJIOKEHUSI Kypca XMMHH OCHOBHOW IIKOJbI PACKPBIBAIOTCS HA
OCHOBE IIHPOKOI0 HCHOJIb30BAHMS B O0OyYeHHM XHMHMYECKOI0 3KCIEPpHUMEHTAa
(;1abopaTOpPHBIX OIMBITOB M MPAKTHYECKUX padoT), B TOM YKCJIE W MPOBOJUMOIO B JOMAIIHUX
YCIIOBUSIX, @ TAKXKE IEMOHCTPALIMOHHOTO KCIIEPUMEHTA, KOTOPbII OKa3bIBAET YUUTENb.

3. PazButne nHGpOPMALHOHHO-KOMMYHHKATHBHOI KOMIETEHTHOCTH O0YYAIOIINXCSH:
oOpalieHHe K  pa3IWYHbIM  HMCTOYHHMKAM  XHUMHUYECKOW  HMH(OpMAIMH, MOATOTOBKY
MH(OPMAIIMOHHOTO MPOAYKTA U €T0 MPe3eHTAIUs, YMEHHE BECTH JAUCKYCCHIO, OTCTauBaTh CBOIO
TOYKY 3pEHHUS U KOPpPEKTHPOBAaTh IMO3MIIMIO Ha OCHOBE aHaJIW3a apryMEHTOB YYaCTHHKOB
JTUCKYCCHU.

4. MertanpeIMeTHbI XapakTep cojAep:KaHUs Y4eOHOro MaTepuaja: peanu3anus
CBA3€H € NIpeIMETaMU HE TOJIBKO €CTECTBEHHO-HAY4YHOT'O LIMKJIA, HO ¥ C UICTOPHUEH, TUTEPaTypoOH,
MHPOBOM XyA0KECTBEHHOUN KYJIBTYPOU.

5. IIpakTHKO-OpUEHTHPOBAHHASI 3HAYUMOCTb 0TOOpPa Y4eOHOro cojAep:KaHHsl: CBS3b
M3y4aeMoOro MarepHuaja ¢ JKU3HbIO, (OPMHPOBAHUE OSKOJIOTMYECKOW TI'PaMOTHOCTH TIpU

O6paI_I_ICHI/II/I C XUMHYCCKUMH BCHICCTBAMH, MaATCpUalaMHU U IIpoLcCCaMH, OTBCYHANOIINMU
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TpeOOBaHUSAM TIPABWJI TEXHUKHM O€30MacHOCTH TpH paboTe B XUMHUYECKOM KaOWHETe

(;1abopaTopum) ¥ MOBCETHEBHOM YKU3HH.

6. I[OCTI/I)KCHI/IH NPEeAMETHBIX, METANPCAMETHLIX MW JIMYHOCTHBIX Ppe3yJibTaTOB

MIOCPEICTBOM CTPYKTYPUPOBAHUS 3a/1aHUI 110 COOTBETCTBYIOIIUM PYOpHKaM:

«[IpoBepbTe cBOM 3HAHUSY,

«HpI/IMeHI/ITG CBOU 3HAHUY,

«Mcnonp3yiTe TOMONMHUTENBHYIO0 HHPOPMALIHION;

«BpIpazute CBOE MHEHUEY.

OO0mas xapakTepucTuka y4eOHOro npeamera

[Ipennaraemas paboyas mporpaMma Mo XMMHUHU PACKPHIBAET BKIIAJ y4eOHOrO MpeaMeTa B

JTOCTIDKCHHE IIeJIed OCHOBHOTO  0Omero oOpa3oBaHUST HW  ONpEAENsIeT BaKHEHIINE

cojiepKaTeIbHbIC IMHUU TIPEAMETA:

«Bewecmeo» — B3aUMOCBA3b COCTAaBa, CTPOCHMSA, CBOMICTB, MOJIY4EHUS H
IIPUMEHEHHUS BEILIECTB U MAaTEPUAJIOB;

«Xumuyeckas peaxkyus» — 3aKOHOMEPHOCTM NPOTEKAHUS U  yIPABIICHUS
IIpOLIECCaMU TIOJYYEHMSI U ITPEBPALLEHUS BEIIECTB;

«Xumuueckuti A3bIK» — ONEPUPOBAHUE CHCTEMOM BAXKHEHIINX XUMHUYECKHX
MOHATHUH, BJlaJleHUE XMMHUYECKOW HOMEHKJIATypOoH M CHUMBOJHMKOW (XMMHUYECKUMHU
3HaKaMu, pOpMyIaMH U YpPaBHEHUSIMU);

«Xumusi u orcusHb» — COOJIIOJECHUE IPABUI XUMHUYECKOH O0€30MacHOCTH IIpH
oOpallleHHH C BeUIeCTBaMM, MaTepuajlaMd M XMMHMYECKMMH IpoLeccaMu B

HOBCGHHGBHOfI JKM3HU U Ha ITPOU3BOIACTBC.

Kpr OPUCHTHUPOBAH Ha OCBOCHHUC O6y‘~IaIOH_II/IMI/IC$I OCHOB HeopraHqucxoﬁ XUMHUHU H

KpaTKO€ 3HaAKOMCTBO C HCKOTOPBIMU IMOHATHAMU U 00BEKTaMU OpFaHH‘IeCKOﬁ XUMHU.

B COI[Gp)KElT@HBHOfI JIJMHHUH «Beu;ecmeo» PaCKpPbIBACTCA YUCHHUC O CTPOCHHWHM aromMa H

B€IICCTBA, COCTAaBC U KJIaCCI/I(bI/IKaI_[I/II/I XUMHUYCCKUX BCUICCTB.

B conepxxarenbHON JIMHUM «Xumuueckas peaxyus» pacKpblBaeTCsd YYCHUE O XMMHUYECKUX

nponceccax: KJ'IaCCI/I(bI/IKaI_[I/IH XUMHNYCCKUX peaKHI/Iﬁ U 3aKOHOMCPHOCTH HX IIPOTCKAHUA,

Ka4€CTBCHHAA W KOJUMYCCTBCHHAsA CTOPOHBI XUMHUYCCKHUX ITPOLECCOB (paC‘IéTBI IO XUMHWYECCKUM

dbopMysiaM U YpaBHCHUSM XUMHYCCKUAX PEAKIIHIA).

B conmepxatenpHOW JMHUU <« Xumuyeckuti 3bik» (OPMHUPYIOTCSA YMEHHUS YUallUXCS

Ha3pIBaTb BCIICCTBA IIO (I)OpMYJ'IaM 1 COCTaBJIATH (1)0pMy.]'IBI 10 HX HAa3BaHUAM, 3allMCbIBATb

yYpaBHEHHUS pPEaKIMil M XapaKTepu3oBaThb WX, PACKphIBaTh HHGOPMALMIO, KOTOPYIO HECET
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XMMHUYECKasi CUMBOJIMKA, B TOM 4YHCII€ BbIpaK€HHas U B TaOIM4HOM dopMme (mepuoanyeckas
CHCTEMa XUMHUYECKUX DJIEMEHTOB J1. . Menneneesa, Tabauia pacTBOPUMOCTH BELIECTB B
BOJIE); MCIIOJIb30BaTh CHUCTEMY XMMHUYECKUX MOHATHH Ui OMMCAaHUS XUMHUYECKUX OOBEKTOB
(27eMeHTOB, BELIECTB, MATEPHAIIOB U MPOLIECCOB).

B conepxatenbHON JIMHUM «XuMus U JCU3Hb» PACKPBIBAIOTCS JOTUYECKHUE CBSA3U MEKIY
CBOMCTBaMM, TNPUMEHEHHEM, IIOJIyYEeHHEM BEIIECTB B JaOOpPAaTOPHBIX YCIOBUSAX M Ha
MIPOU3BOJICTBE; POPMHUPYETCS KyJIbTypa 0€30IacHOr0 U YKOJIOTHYECKU IPAMOTHOTO 00paIieHus ¢
XUMHUYECKUMHU O0BEKTAMHU.

B kxypce 3HauMTenpHas poOib OTBOJAUTCS XUMHUYECKOMY 5SKCIEPUMEHTY: IPOBEACHUIO
MPaKTUYECKUX paboT M JabOpaTOPHBIX OMBITOB, (PUKCAIMM M aHAIM3y HUX pe3yJbTaToB,
COOJTIOICHUIO HOPM M MTPaBWII O€30MacHON pabOThl B XUMUYECKOM KaOuHeTe (1abopaTtopun).

Peanuzanus mporpaMMbl Kypca B Iporecce 00ydeHHs MO3BOJHMT OOy4arolIUMCs MOHSThH
pOJIb M 3HAYEHHE XUMHMHM CPEIM JPYTrUX HAayK O MPUPOJE, T. €. PAaCKPBITh BKJIAJ XUMHUU B

(hopMUpOBaHHE LIETOCTHOM €CTECTBEHHO-HAYYHOU KApTUHBI MUPA.



MecTo npeagmera B yueOHOM IJ1aHe
@enepanbHblil  TOCYJapCTBEHHBI 00pa30BaTENbHBIM CTaHAApPT MpeayCMaTpUBaeT
U3yuyeHHe Kypca XMMHM B OCHOBHOH IIKOJIE KaK COCTAaBHOW YacTH MNpeIMEeTHOH obiactu
«EcTecTBEHHO-Hay4YHBIE IPEIMETHD.

Kypc paccunran Ha o0s3aTenbHOe u3ydeHue npeamera B 00beéMe 140 yaeOHbBIX 4acoB 1o 2

gaca B Hegemo B 8—9 kiraccax. Kpome aroro, mpeaycMaTpuBaeTcs H3ydeHHUE XUMHH ¢ 7 Kilacca
B 00BbEMe 35 yueOHBIX YacoB 1o 1 yacy B HeZeto.

[Ipennaraemprii Kypc XOTS M HOCHUT OOINEKYIbTYPHBIA XapaKTep W HE CTABUT 3aJady
npodeccuoHaNnbHON MOJArOTOBKM O0YYaOIIMXCs, TEM HE MEHEee MO3BOJIIET UM ONPEIEIUTHCS C

BBIOOpOM Ipoduist 00y4deHHs! B CTapIlIel LIKOJIE.

JInuHoCTHBIE, MeTaNpeIMeTHbIE U NIPeIMeTHbIE Pe3yJIbTaThl OCBOCHHUSI Kypca XMMHMHU
[To 3aBepuIeHHNIO Kypca XMMHHU Ha 3Tarie OCHOBHOTO 00IIEero 00pa30BaHus BBITYCKHUKH

OCHOBHOM IIKOJIBI JOJKHBI OBJIAZICTDh CICAYIOIIUMHU PE3yJIbTaTaMU.

1. JInyHOCTHBIE pe3y/bTATHI:
1) ocosmanue CcBOEH ATHUYECKOW NPHHAIICKHOCTH, 3HAHHE HCTOPUM XHMHH U BKIalga
POCCUNCKON XMMUYECKON HAyKH B MUPOBYIO XHUMHIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOLICHUS K T[O3HAHMIO XHWMHH; TOTOBHOCTH
U CIIOCOOHOCTH yYaluxcs K CaMOpa3BUTHIO M CaMOOOpPA30BaHMIO Ha OCHOBE H3YYEHHBIX
(akTOB, 3aKOHOB M TEOPUH XHUMHUH;, OCO3HAHHOI'O BBIOOpA M IIOCTPOEHHE HHIMBUAYAJIbHOU
00pa3oBaTeIbHOIN TPAeKTOPUH;
3) ¢opmuposanue TENOCTHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpPA, HEOTHEMIIEMOH YacThIO
KOTOPOH SIBJIIETCS] XUMHUUECKasi KapTUHA MUPA;
4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO pPa3BHUTHS HAyKH H
0OIIECTBEHHOH MPAKTHKH, B TOM YHCIIC U XUMHUECKUM;
5) oceoenue colMaNbHBIX HOPM, MPAaBWII TOBEICHHS, pojici U (HOpM COLMAIBHON KHU3HU B
couuyMe, MPUPOJIE M YaCTHOM >KM3HM Ha OCHOBE HKOJOTHYECKOH KyIbTYpbl U 0€30I1aCHOTO
oOpaleHns ¢ BeIECTBAMU U MaTepUallaMy,
6) ¢opmuposanue KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIICHHH CO CBEPCTHUKAMU H
B3pOCIBIMH B IIpolecce  0o0pa3oBaTelbHOM,  OOIECTBEHHO  IOJIE3HOH,  yueOHO-

HCCIIEIOBATENBCKOM, TBOPUYECKON U APYTUX BUJIOB IESITEIBHOCTH, CBA3AHHBIX C XUMHUEH.



2. MeTanpeaMeTHbIe pe3yJibTaThI:
1) onpeoenenue ueneir coOCTBEHHOTO OOyYEHHs, TOCTAHOBKA U (HOPMYIUpOBaHUE Ui CeOsI
HOBBIX 3aJ1a4;
2) nuaHuposaHue TYTEH JTOCTHIKCHHS JKEIAGMOrO pe3ylbTarta OOy4YCHUs XHMHH Kak
TEOPETUYECKOI0, TAK U KCIIEPUMEHTAILHOIO XapaKTepa;
3) coommuecenue CBOMX JNEHCTBHHN C INTAHUPYEMBIMH PE3YIbTaTaMH, OCYuecmeaneHue KOHTPOIIS
CBOEIl JIEeATEIbHOCTH B IIPOLIECCE TOCTHKEHUS pe3yibTaTa, onpedeieHue CHOCOO00B AEHCTBUIN
IIPU BBINOJIHEHUH JTAOOPATOPHBIX U MPAKTUYECKUX paObOT B COOTBETCTBUHM C MIPAaBUIAMH TEXHUKU
0€e30I1aCHOCTH;
4) onpedenenue WCTOYHUKOB XUMHUYECKOW HHGOPMAIUH, MOJYYCHHUE M aHAIU3 e, CO3JaHHe
MH(POPMAIIMOHHOTO NMPOJYKTA M €r0 MPe3eHTAIINS;
5) ucnonv3oeanue OCHOBHBIX MHTEIUICKTYaJbHBIX OIEpAIMii: aHAIM3a M CUHTE3a, CPAaBHECHUS M
cucTeMaTH3alun, 0000IIEHUs U KOHKPETU3alluH, 6bli6eH e TIPUUNHHO-CIIeICTBEHHBIX CBA3EH U
nocmpoenue JI0rMYECKOro PACCYXKAECHUS U YMO3aKII0YeHUs (MHIYKTUBHOTO, J€lyKTHBHOTO U 110
AQHAJIOTMM) HA MaTepUaJle ECTECTBEHHO-HAYYHOI'O COJIEP KaHNUS;
6) ymenue co3naBath, IPUMEHSATh U IPEOOPA30OBHIBATH 3HAKU U CUMBOJIBI, MOJICIIA U CXEMBI JUIS
peleHus yueOHbIX M [T03HABATEIbHBIX 3aJ1a4;
7) gopmuposanue W pazeumue SKOJIOTHYECKOTO MBIIUICHUS, YMEHHE INPHMEHSATh €ro B
M03HABATEIbHOM,  KOMMYHMKaTHUBHOW,  COLUMAJbHOM  MpakTUKE U NPOPECCHOHATBHOM
OpHUEHTAINH;

8) cenepuposanue unei u onpeaeacHue CpeaCTB, HEOOXOTUMBIX IS UX Peau3allku.

3. [IpenMeTHBIE pe3yJIbTATHI:
1) ymenue 00603HAUYATH XMMHYECCKHE SJEMEHTHI, HAa3bIBaTh MX M XapaKTEPU30BaTh HA OCHOBE
M0JI0’KEHUS B iepuoandeckon cucreme /1. 1. Menneneesa,
2) popmynuposanue N3y4SHHBIX MMOHATHI: BEIIECTBO, XUMHUYCCKHI JJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KATHOH, aHHOH, MPOCTOE M CIIOKHOE BEIIECTBO, XUMUYECKAsT PEaKIIHsI, BHJIbI XUMHUICCKIX
pEaKUHii U T. I1.;
3) onpedenenue 1O GopMylIaM COCTaBa HEOPraHUYECKUX M OPraHUYECKUX BEIICCTB,
BaJICHTHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB UJIM CTETIEHU UX OKUCIICHHUS,
4) nonumanue uHGOPMAITUH, KOTOPYIO HECYT XMMHUYECKUE 3HAKH, HOPMYIIbI U YPaBHEHHS;
5) ymenue xknaccupuyuposams mpocTsie (METAIIIBI, HEMETAJIBI, OJArOPOIHBIC Ta3bl) U CIIOKHBIC
(buHapHBIC COCTMHEHUS, B TOM YHCJIE M OKCHIIBI, a TAKXKE TUAPOKCUIBI — KUCIOTHI, OCHOBAHUS,

aM(I)OTepHBIe THAPOKCUABI — U COJ'II/I) BCIICCTBA,
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6) popmyruposarnue NEPUOTAIECCKOTO 3aKOHA, 0ObACHeHUEe CTPYKTYPBI U HH(OPMAIUH, KOTOPYIO
Hec€T Tepuoanueckas cuctema xumudeckux osnementoB JI. WM. MengeneeBa, packpwvimue
3HAa4YeHUs IEPUOIUUYECKOT0 3aKOHA;

7) ymeHue xapaxkmepu3oeamb CTPOCHHE BEIIECTBA — BHIbl XHMHYECKUX CBA3EH U THIIBI
KPUCTAUNTMIECKUX PEIIETOK;

8) onucanue cTpoeHHs AaTOMOB XUMHUYECKHUX 3JIEMEHTOB C TOPsAKOBbIMU HOMepamu 1—20 u 26,
omoobpadicerue NX C TOMOIIBIO CXEM;

9) cocmaenenue GOpMYT OKCHIOB XHMHUYECKHX OJEMEHTOB W COOTBETCTBYIOIIUX UM
THJIPOKCHUIOB;

10) nanucanue CTPYKTYPHBIX (OPMYJ MOJEKYJISPHBIX COCIUHEHUH H (OPMYJIbHBIX CIMHUIL
MOHHBIX COEIMHEHHH M0 BaJICHTHOCTH, CTETICHU OKHCIICHHS WM 3apsily HOHOB,;

11) ymenue ¢hopmyruposams OCHOBHBIC 3aKOHBI XUMHHU. IIOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOSHHSI, COXPaHEHHSI MacChl BEIIECTB, 3aKOH ABOTaJIpoO;

12) ymenue gpopmynuposeams OCHOBHBIC MOJOKESHUS ATOMHO-MOJICKYJISIPHOTO YUYCHUSI U TCOPHU
3JIEKTPOJIUTUYECKON JUCCOLHALUY;

13) onpedenenue Mpu3HAKOB, YCIOBUH MPOTEKAHUS M NPEKPALICHUS] XUMUYECKUX PEaKIHUi;

14) cocmaenenue MONEKYISIPHBIX YPaBHCHUH XUMHYECCKUX PEAKIIUiA, TTOJTBEPKIAIONINX OOIIHe
XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIIECTB M OTPAKAIOUIMX CBS3H
MEXY KJIaCCaMU COCTUHEHUM;

15) cocmasnenue ypaBHEHUI peakluii ¢ ydaCTHEM JICKTPOJIUTOB TaKXKe B HOHHOM (opme;

16) onpedenenue MO XUMUYECKUM YPABHEHUSIM IMPUHAICKHOCTH PEAKIMU K ONpeAeIEHHOMY
THUITY WU BHIY;

17) cocmaenenue ypaBHEHM OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C MOMOIIBI0 METO/A
3JIEKTPOHHOTO OaaHca;

18) npumenenue NOHATUN «OKHUCIICHUE» H «BOCCTAHOBJICHUEY JJISl XapaKTEPUCTUKU XUMUIECKUX
CBOWCTB BEILIECTB;

19) onpeodenenue ¢ TOMOIIIBIO KAYECTBEHHBIX PEAKIUI XJIOPUI-, CYab(aT- U KapOOHAT-AaHUOHOB
Y KaTHOHAa aMMOHHUS B PacTBOPE;

20) 06vscHenue BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHIA;

21) ymenue xapakmepuzo6ams TOJIOKESHHE METAIIIOB U HEMETAIUIOB B MIEPUOAMYECKOI CHCTEME
AJIEMEHTOB, CTPOSHHE WX aTOMOB M KPUCTAJIOB, 00IINE (GU3NIECKHE U XUMHUECKUE CBOMCTBA;
22) obOwscHeHue MHOTOOOpa3Wsi MPOCTHIX BEUICCTB SBJICHUEM aJUIOTPOIHMH C YKa3aHHEM e

IIPUYMH;
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23) ycmanosnenue pazIMIuil THAPO-, THPO- U IJIEKTPOMETALTYPTUH U ULTIOCHPUPOBAHUE ITHX
pa3nuumii MpruMepaMy MPOMBIIIIICHHBIX CIIOCOOOB MOJTYYESHUST METAIUIOB,;

24) ymenue oasams o0uIyt0 Xapakrepuctuky anemenTos |, 11, VIIA rpymm, a takke Bogopona,
KHCJIOPOAa, a30Ta, cepsl, pocdopa, yriaeposa, KpeMHUS U 00pa30BaHHBIX UMU IIPOCTHIX BEIIECTB
U BAXHEHIINX COEIUHEHUH (CTpPOEHME, HAXOXJEHHUE B IIPUPOJE, MOJydeHHE, (PU3NYECKUE U
XHUMHAYECKHE CBOWCTBA, TPIMEHEHHE);

25) ymenue onucvieams KOPPO3UIO METAIUIOB U CIIOCOOBI 3aIUTHI OT HEE;

26) ymeHue npouzso0ums XUMUYECKUE PACUETHI C MCIOJIb30BAHHEM IMOHSATHH «MaccoBasl OIS
BEIIECTBA B CMECH», «KOJMYECTBO BEILECTBA», «MOJSIPHbIA 00BEM» MO QopMmynaM u
YPaBHEHUSAM PEaKIIN;

27) onucanue CBOWCTB U TPAKTHYECKOTO 3HAUCHHS U3yYCHHBIX OPraHMYECKHUX BEIICCTB;

28) gvinonnenue 0003HAYEHHBIX B IPOrpaMMe SKCIIEPUMEHTOB, PACnO3HABAHIe HEOPTAaHUIECKHUX
BEIIIECTB 110 COOTBETCTBYIOIINM IPU3HAKAM;

29) cobmodenue ipaBui 0€30MaCHOM PabOThI B XUMUYECKOM KaOuHeTe (JTabopaTopu).
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Coaepxxanue Kypca XMMHHU

8 KJIACC

HavyajbHble NOHATHS U 3aKOHBI XMMHMHU
Tema m BemectBa. CBoiicTBa BemIeCcTB. DTaJOHHBIE (U3NYECKHE CBOWCTBA BEIIECTB.
Marepuansl 1 MaTepuanoBeieHre. Posib XUMUU B *KU3HU COBpEMEHHOT0 ob1iecTBa. OTHOIIEHUE
o01ecTBa K XUMHUH: XeMODUITUS U XeMopoOHs.

Metoapl u3ydenust xumuu. Habmomenwe. OxcnepumeHT MogaenupoBanue. Moaenun
MaTepHUaJbHbIE U 3HAKOBbIE UJIU CUMBOJIbHBIE.

I'azer. XKugkoctu. TeEpable BemecTBa. B3aumHbIE NEpPEXOAbl MEXAY arperaTHbIMU
COCTOSTHUSIMU BEIIIECTBA: BO3TOHKA (CyOnumalus) u gecyonumanusi, KOHACH AU U UCTIapeHue,
KpUCTAJUIN3alIMs U IJIABIICHHUE.

@uznueckue ABICHUs. YUCThIE BEECTBA U CMECU. | OMOr€HHBIE U IT€TEpOre€HHBIE CMECH.
CMmecu ra3oo0pa3Hble, kujakue u TBEpAbIE. CrOcOOBI pa3jelieHus CMeCeil: MeperoHka, Wiu
OUCTWUISALMS,  OTCTauBaHWe,  (UIBTPOBAHWE, KPUCTAUIM3AlMA  WIM  BbIIapUBaHUE.
Xpomarorpadus. [lpumenenue 3Tux cnocoboB B 1a00PaTOPHON MPAKTHKE, HA TPOU3BOJICTBE U B
OBITY.

XyUMUYeCKHEe dBIeMEHThl. ATOMBI M MOJEKYJbl. lIpocTble M CIOXKHBIE BEIIECTBA.
Annorponus Ha npumepe Kuciopoaa. OCHOBHBIE NOJIOKEHUS ATOMHO-MOJIEKYJIIPHOTO YUEHHUS.
HNonsl. BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYISIPHOTO CTPOEHUS.

3Haku (CHUMBOJIBI) XUMHUYECKHX 3JeMeHTOB. WHdopmaius, KOTOpYHO HECyT 3HaKU
XUMHUYECKHX DJIEMEHTOB. OTHMOJIOTHMSI Ha3BaHUM HEKOTOPBIX XHMHUYECKUX 3JIEMEHTOB.
[epuonuueckas Tabnuma xuMudeckux siaementoB JI. Y. MenzaeneeBa: KOpOTKONEPHOAHBIN U
JUTMHHOTIEPUOIHBINA BapuaHThl. [leproas! u rpynmnsl. ['1aBHas U mo60YHAs MOATPYIIIEL, WK A- U
b-rpynnel. OTHOCUTEIBRHAS. aTOMHAs Macca.

Xumnyeckue ¢opmynsl. Uuaexcel n kodpdunueHTsl. OTHOCUTENIbHAS MOJIEKYIISIpHAs
Macca. MaccoBasi 01 XUMHUYECKOTO 3JeMeHTa B coenHeHun. Hpopmanus, KOTOPYIO HECYT
XUMHUYECKHE (DOPMYIIBL.

BanentHocts. CtTpykrypHble (GOpMynbl. XUMHYECKHE D3JIEMEHTHl C IMOCTOSHHOM H
MEPEeMEHHON BaJEHTHOCTBbIO. BBIBOJ (opMynbl coequHeHUs MO BajeHTHOCcTU. OmnpeneneHue
BAJICHTHOCTH XHMHYECKOTO »3JeMeHTa 1o ¢opmyne BemecTBa. CocTaBieHHE Ha3BaHUH
COCIIMHEHUH, COCTOSIIIMX W3 JBYX XHMMMUYECKHMX OJJIEMEHTOB, II0 BAaJEHTHOCTH. 3aKOH

IIOCTOAHCTBA COCTaBa BCIICCTB.
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Xumnyeckue peakuuu. PeareHTsl M npoAyKThl peakuuu. I[Ipu3HakM XUMHYECKUX
peakuuid. YcioBus UX NPOTEKaHUS W MpekpaieHus. Peakuuu ropeHus. DK30TEpMUYECKUE U
SHAOTEPMHUUECKUE PEAKIIUH.

3aKOH COXpaHEHMS MacChl BELIECTB. XUMUYeCKUe ypaBHeHHs. COCTaBICHNE XUMUUECKUX
ypaBHeHu#. MHbOpMaIus, KOTOPYO HECET XUMUYECKOE YpPaBHECHHE.

Knaccugukanus XuMUYECKHX peakUuil MO COCTaBy M YMCIY PEareHTOB U IPOAYKTOB.
Tunel XUMUYECKUX peakiuid. Peakiuu coenuHEHUs, pa3ioXeHHs, 3aMelleHHs U OOMEeHa.
Karanuzaropsl u katanus.

JdemMoHcTpanun

e Kosekuus maTepuanoB U U3ACINN U3 HUX.

e Mogenu, Ucnoib3yeMble Ha YpoKax (PU3MKH, OUOJIOTUH U Teorpaduu.

e OOBEMHBIE U IIAPOCTEPIKHEBBIE MOJIETH HEKOTOPHIX XUMUUECKUX BELIECTB.

e Monenu KpUCTAJUIMYECKUX PELIETOK.

e Cobupanue npubopa AJs NOTyUYEHHs ra3a 1 MpoBepKa ero repMEeTUYHOCTH.

e Bo3sronka cyxoro ipaa, HoJa Ui HaTaJIuHa.

e ArperaTHbl€ COCTOSIHUS BOJIBI.

e Paszgenenue 1ByX HECMEIIMBAIOIIMXCS XKHUJIKOCTEN C IIOMOILBIO JEIUTENBHON BOPOHKH.

e Jluctwinstop u ero pabora.

e VYcraHoBka s GUIBTPOBAHUS U €€ padoTa.

e VYcraHOBKA /s BbIIapuBaHus U €€ padoTa.

e Komexmust OBITOBBIX IPUOOPOB st GUIIBTPOBAHHS BO3AYXA.

e Pazgenenue kpacsmero BemecTBa (aomacrtepa C IMOMOLIbIO MeToja OyMa)xHOU
xpomarorpaduu.

e Mozenu aJuIOTPOIHBIX MOAU(PHUKAIIMN YIIIEpoaa U CEePHI.

e IlonyueHue o30Ha.

e Tloptpersi 1. 5. Bepuenuyca u JI. YI. Menneneesa.

e KopOoTKONeprnoaHbld U JUIMHHONEPHOAHBIM BapuaHThl nepuoauuyeckon cucrems! /1. M.

Meneneesa.

e KoHcTpynpoBaHue MapoCTEPKHEBBIX MOJEIIENH MOJIEKYIL.
e Annapat Kunna.

e Paznoxenne Ouxpomara aMMOHHS.

e ['openue cepbsl 1 MarHUEBOM JICHTHI.

e Iloprpetsr M. B. JlIomoHocoBa u A. JI. JIaByasse.
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e  OnbIThI, WJUTIOCTPUPYIOIINE 3aKOH COXPAHEHUS MAacChl BEILIECTB.

e Topenue docdopa, pacTBOpeHHE TPOAYKTa TOPEHUS B BOJAE M HCCIEAOBaHUE
MOJTY4EHHOTO PacTBOpa JTAKMYCOM.

e BsaumMmopeicTBHE COISHONU KHCIOTHI C IIMHKOM.

e [lonyuenue runpoxcuaa meau(Il) u ero pasnoxenue nNpu HarpeBaHUU.

JlabopaTopHbIe ONBITHI
* O3HaKOMIICHHUE C KOJIJICKIMEH Tab0opaTOpHO TOCY/IbI.
* [IpoBepka repmeTHyHOCTH TTPUOOpA /ISt TOTYYESHHSI Ta30B.
* O3HaKOMIJIEHHE C MUHEpalaMH, 00pa3yloIMU I'PaHuT.
* [IpuroToBiieHne Te€TEPOreHHON CMECH MOPOIIKOB CEPBI C KEJIE30M U UX pa3zielieHuE.
* B3aumoselicTBre pacTBOPOB XJIOPHUIOB M HOAHJIOB KaJIHsI C pACTBOPOM HUTpaTa cepedpa.
* [Tonyuenue runpoxcuaa meau(Il) u ero B3auMoaeicTBre ¢ CEPHOI KUCIOTOM.
* B3auMoieiicTBHE pacTBOpPa COJbI C KUCIIOTOM.
* [IpoBepka 3aKOHa COXpaHEHUs MacChl BELIECTB Ha MPUMEpPE B3aUMOJAEUCTBUA LIENOUYH C
KHUCJIOTOM.
* [IpoBepka 3akOHa COXpaHEHUs MacChl BEHIECTB HA MPUMEPE B3aUMOJCUCTBUS MIEIOUU C
coutbto xene3a(lll).
* PaznoxxeHne mepokcuaa Boopoja ¢ momombio okcuaa mapranmna (IV). 11. 3amemenue
JKEJIE30M MEIU B MEJTHOM KYIIOpOCE.
IIpakTHyeckne padboThI
1. IIpaBuia TeXHUKH OE€30MACHOCTH U HEKOTOPBIE BUABI pabOT B XUMUYECKOI1 1abopaTtopun
(kaOuHETE XMMHUN).
2. HabGmroieHue 3a ropsiieii CBe4oi.

3. Ananu3 nmouBsI (aHAIOT PaboThl «OYUCTKA TOBAPEHHOM COJIMY).

BaxHeiilune npeacraBuTe/ M Heopranudeckux BeuiectTs. KoiuyecTBeHHbIe OTHOLIEHUS B
XUMUH
CocraB Bo3ayxa. [lonstue 06 00bEMHOI f051€ () KOMIIOHEHTa IPUPOIHOM Ia30BOM CMECH
— Bo3ayxa. Pacuér o6p€ma KOMIIOHEHTa ra30BOi cMecH 110 ero 00bEMHOI 1o1e 1 HA000POT.
Kucnoposa. O3on. [lonydenne kucinopoma. CoOupaHue u pacrno3HaBaHUE KHCIOPOa.
XUMHYeCKHe CBOMCTBA KHCJIOpOoJa: BSaHMO)IGfICTBHG C METaJlllaMH, HEMCTAaJIJITaMHU U CIIOXKHBIMH

BeuecTBamu. [Ipumenenue kucinoponaa. Kpyropopor kucinopoja B IpupoJe.
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Oxkcuapl. OO0pa3oBaHue Ha3BaHUM OKCHIOB 1O WX Gpopmynam. CoctaBieHue Gopmy
OKCHJIOB TI0 UX Ha3BaHUsM. [IpeacTaBuTe M OKCUAOB: BOJIa U YIIEKUCIIbIN ra3, HeTaméHas
W3BECTb.

Bonopoa B npupoae. Pusznueckue U XMMUYECKHUE CBOMCTBA BOJIOPO/IA, €0 MOIYYEHUE U
IIPUMEHEHHE.

Kucnotel, ux cocraB m mx kinaccudukanus. Muaukatoper. Tabnuia pacTBOPUMOCTH.
CepHas 1 coJsiHasi KUCJIOTBI, UX CBOMCTBA U IPUMEHEHUE.

Conm, ux coctaB U Ha3BaHus. PactBopumocTh coneil B Boje. IIpeacraBurenu cosneit:
XJIOpU HaTpus, KapOoHaT HaTpus, pocdar kambims.

[Tocrosiunass Aoranpo. KommuectBo BemectBa. Monbs. MonsipHas macca. Kpathbie
€IMHUIIBI U3MEPEHUs KOJIMYECTBA BEUIECTBA — MWUIUMOJIb U KWJIOMOJb, MUJUIUMOJISIpHAs U
KWJIOMOJISIPHAsI MacChl BEILIECTBA.

Pacuéthl ¢ HCIOIB30BaAHNEM MOHITHI «KOJIMYECTBO BEIIECTBAY», «MOJIIPHAs Maccay,
«IOCTOsIHHAss ABOrazpoy.

3akon ABoragpo. MomsipHbiii 00b€M  Ta3000pa3HbIX  BemecTB. OTHOCHUTENbHAS
IJIOTHOCTD T'a3a Mo APyromy rasy.

KpaTHble enuHUIBI HW3MEPEHHS — MUJUIUMOJSIPHBIM M KUJIOMOJISIPHBIM  OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ ucnonb30BaHMEM TMOHSATUNA «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIM 00BEM ra30B», «4UCIIO ABOTaApO».

I'unpocdepa. KpyroBopot Boabl B mpupoe. usndeckre 1 XUMUYECKUE CBOMCTBA BOIBI:
B3aUMO/ICIICTBUE C OKCUAAMU.

OcHoBaHusA, WX cocTaB. PacTBopuMOCTh OCHOBaHMII B Boje. M3MeHeHHWE OKpacKu
WHIMKATOPOB B IeNOo4HOM cpene. [IpencraBurenu menodeil: THAPOKCUABI HATPHUS, Kalus U
KaJIbLIMSL.

PactBoputens u pacTBOpEHHOE BemiecTBO. PacTBopbel. PacTBopenuwe. [ uaparsl.
MaccoBast 107151 pacTBOPEHHOTO BemiecTBa. Pacd€Thl, CBS3aHHBIE C UCIIOJIB30BAHUEM TOHSTHUS
«MaccoBasi J0JIs1 PAaCTBOPEHHOIO BEILIECTBAY.

JdeMoHcTpanun

e OrmpeneneHue coaepxKaHus KUCIOPOAA B BO3IyXeE.

e [lonydyeHue kucaopoia pa3noKEHUEM NIEpMaHraHaTa Kajius U NepoKCcHa BOJOpOa.
e CoOupaHre METOJIOM BBITECHEHUS BO3IyXa U BOJIBI.

e Pacno3HaBaHHe KHUCIOPO/A.

e [‘openue maruws, xenesa, yris, cepsl U ¢hochopa B KUCIOPOJIE.



16

e Komiekuusi OKCHUJIOB.

e [lonyuenue, coOupaHue U paclo3HaBaHKUe BOJOPOIA.

e ['openue Bogopoa.

e BsaumoneiictBue Bomopozaa ¢ okcuaoM meau(Il).

e Komtekusi MUHEpaIbHBIX KUCIOT.

e [lIpaBuio pa30aBieHus CEpON KUCIOTHI.

e Komekmus coyei.

e Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBAaHUMN U COJIEH B BOJE.

e Hekortopble MeTaibl, HEMETAJUIBI W COCAMHEHUS C KOJMYECTBOM BEIECTBA,

paBHBIM 1 MOJIb.
e Moaens MosIpHOTO 00bEMA Ta3000pa3HBIX BEIIECTB.
e Kosekuus 0OCHOBaHUH.
JlaGopaTopHbie ONbITHI

* [lToMmyTHEHHE N3BECTKOBOM BOABI ITPU MPOITYCKAaHUH YTJIEKMCIIOrO rasa.

* [TostyueHnue Boopoaa B3auMOJICHCTBUEM LIMHKA C COJISTHOM KHCJIOTOM.

* Pacnio3HaBaHue KUCIOT C MOMOIIbIO HHIUKATOPOB.

* I3MeHeHne OKpacku MHANKATOPOB B IIEJIOUYHOM Cpelie.

* OsHakOMJIEHHWE C IMpenapartamyd JOMAllHEW WM IIKOJBHOM alTeyku: pacTBOpaMu
MEepOKCHUIA BOJOPO/Ia, CIIMPTOBOM HACTOMKH MOJ1a, aMMHUAKA.

IIpakTyeckne padoThl

4. lonydenue, coOupaHue U pacro3HaBaHUE KUCIOPOa.

5. [lomyuenue, cobupanue u pacro3HaBaHUE BOJOPO/A.

6. [IpuroroBieHue pacTBopa ¢ 3aIaHHONW MacCOBOH JI0JICi paCTBOPEHHOTO BEIIIECTBA.

OCHOBHBIE KJIACChl HCOPraHUYECKUX COeTUHECHUI

O6oOmenne cBeaeHUN 00 OKcHIax, WX KiacCUpUKAIIMK, HA3BAaHUSAX M CBOMCTBax.
CrocoObI TOTy4eHHUST OKCHIIOB

OcHoBaHus, UX Kiaccuukanus, Ha3BaHUs U CBOWCTBA. B3anmoselcTBre ¢ KUCIOTaMH,
KHCIIOTHBIMH OKCHJAMU H COJIIMH. Pa3lio)keHHe HepacTBOPUMBIX OCHOBaHUU. CrocoOb
MOJIy4eHUs] OCHOBAHMIA.

Kucnotel, ux kmaccudukamuss u HazBaHusa. OOIMEe XWMHYECKHE CBOMCTBA KHCIOT.
B3auMopeiicTBue KHCIOT ¢ MeTaulaMH. DJIEKTPOXMMHUUYECKHH PsiJi HANpsHKEHUW METallIoB.

B3aHMOHefICTBH€ KHUCJIOT C OKCHUJaMH MCTaJIJIOB. BSaHMOI[efICTBI/Ie KHUCJIOT ¢ OCHOBAHUAMH —
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peakiusi HeWTpanu3anuud. BzanmoperictBre KUciIoT ¢ coisiMu. [lomyueHne GeCKUCIOPOIHBIX U
KHUCJIOPOJCOAEPKAIINX KUCIIOT.

Comu, wux maccudukamss u cBoiicTBa. B3aumMmoneiicTBue cojeil ¢ MeTauiaMu,
0COOCHHOCTH 3TUX peakuui. BzanMopaeiicTBre comneit ¢ COMsIMH.

['enernueckue psnbpl MeTayla M HeMeTaula. ['eHeThdeckas CBA3b MEXIY Kiaccamu
HEOPraHUYECKHX BEILIECTB.

JlabopaTopHbIe ONBITHI
* B3aumojeiicTBre okcHa KaabIlUsa C BOJOM.
* [TomyTHEHHE U3BECTKOBOI BOJIBI.
* Peakuys HEUTpanu3aiuu.
* [Tonyuenne runpoxcuna Meau(Il) u ero B3auMozaeiicTBre ¢ KUCIOTOM.
* Paznoxenne ruapoxcuaa meau(ll) mpu HarpeBanum.
* B3aumoeicTBrE KMCIIOT C METAJIAMH.
e BsanMoielicTBUE KHUCIIOT C COIIMMU.
* O3HaKOMIICHUE C KOJJICKIIMEH COICH.
* Bzanmonetictue cynabdara meau(ll) ¢ sxenezom.
e B3anMoiericTBHUE COJIEN C COISIMH.
* ['eHeTHuecKas CBA3b MEXKIY KJIacCaMU HEOPraHWYECKUX BEIIECTB Ha MPUMEPE COCAMHEHUI
MEJIH.
IIpakTyeckne padoThl
7. PemieHue 5SKCHEpUMEHTANbHBIX 3a4ady MO0 TeMe «OCHOBHBIE KJIacChl HEOPraHWYECKUX

COEIMHEHUI.

Ilepuoauyecknii 3aK0H U MEPHOANYECKAN CCTeMa XUMUYeckuXx diemenTos /. H.
MenaeneeBa. CTtpoeHue aToma
EcTecTBeHHbIE CEMENHCTBA XUMHUYECKMX DJIEMEHTOB: ILEJIOYHBIE M IIEJIOYHO3EMEIIbHbBIE
MeTaJllbl, rajJoreHbl, HHEpTHbIE (OmaropoaHbie) ra3pl. AMpoTepHOCTh. AM(POTEpPHBIE OKCHIIBI U
ruapokcuabl. KoMIIIEKCHBIE COMN.
OtxpsiTe /. 1. MenaeneeBbIM NEPUOANYECKOTO 3aKOHA U CO3JaHUE UM IIEPUOINYECKON
CUCTEMBI XMMHUYECKUX JIEMEHTOB.
ATOMBI Kak (opMa CyIIECTBOBAHMSA XHMHUYECKHUX JIEMEHTOB. OCHOBHBIE CBEIEHHS O
CTPOEHMH aTOMOB. JloKazaTeiabCTBa CJIOXHOCTU CTpoeHus aTtoMoB. OmbiTel Pesepdopaa.

HnaHeTapHa;I MOZCJIb CTPOCHHA aTOMA.
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CoctaB aTOMHBIX SA€p: HNPOTOHBI, HEUTPOHBI. (OTHOCHUTENIbHAs AaTOMHas Macca.
B3anMoCBs3b MOHATUH «IIPOTOHY», KHEUTPOH», «OTHOCUTEIIbHAS aTOMHAsl MAaCCa».

Muxkpomup. OnexTpoHbl. CTpo€HHE JJIEKTPOHHBIX YPOBHEM aTOMOB XUMHUYECKHX
anemeHToB 1—20. [ToHsiTHe 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

Mzotonbl. ®duszndeckuii cMmbici cuMBOJUMKU [lepronndeckoin cuctembl. CoBpemMeHHas
(dhopMynMpoBKa MEPUOAUYECKOTO 3aKOHa. VI3MeHeHHs CBOICTB 3JEMEHTOB B MepHoAaxX U
rpymnmnax Kak (pyHKIUsS CTPOSHHS SJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa »3JIEMEHTa-MeTajllla W JJIEMEHTa-HeMeTallla MO0 X TMOJOKEHUIO B
MepUOINYECKON cucTeMe Xxumudeckux 3yemMeHToB J1. 1. Menneneena.

JleMoHCTpanuu

Paznuunbie opMbl TAaOIHI] TEPUOTUIECKON CUCTEMBI.

e  MogenupoBaHue nocTpoeHus nepuoandeckon cucremsel Jl. 1. Menaeneena.
e Moaenu aTOMOB XUMHUYECKUX JIEMEHTOB.

e Moaenu aTOMOB 3JIeMEHTOB 1—3-T0 MepHO/I0B.

JlabopaTopHble ONbITHI

e [Tonyuyenue aMm¢pOTEPHOTO T'UAPOKCUIA U UCCIIEIOBAHNE €0 CBOICTB.
yu

XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA
HNonnass xumuueckast cBa3b. VoHbI, oOpa3oBaHHbIE aTOMaM{ METAUIOB M HEMETAJlJIOB.
Cxembl 00pa30BaHUsI MOHHOW CBSI3M Ui OMHAPHBIX coenuHeHWN. MOHHBIE KpHCTaNIM4ecKue
peiéTku U (U3NYEeCKre CBOMCTBA BELIECTB C 3TUM THUIOM pemérok. Ilonstre o popmynpHON
€IMHUIIE BEILECTBA.

KoBasieHTHass XxumMHuueckas cBsA3b. DJIEKTPOHHbIE U CTPYKTypHbIE (hopMyisl. [loHsTHEe O
BajieHTHOCTH. KoBaneHTHas HemossipHas cBA3b. Cxembl 00pa3oBaHMsI KOBAaJEHTHOM CBSI3U IS
OMHApHBIX COETUHEHUH. MOJIEKYIsIpHbIE M aTOMHbIE KPUCTATMYECKUE PEHIETKH W CBOWMCTBA
BEILECTB C 3TUM TUIIOM PELIETOK.

DJIEKTPOOTPULIATENBHOCTE. PsAn  anekTpooTpuuarenbHocTd. KoBaneHTHas mossipHas
XUMUYECKast CBs3b. Jumosas. CxeMbl 00pa30BaHMs KOBAJECHTHOM MOJISIPHOM CBSI3H /Il OMHAPHBIX
coeMHEHUN. MOJIEKyIsIpHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH M CBOMCTBA BEILECTB C
9TUM THUIIOM PEIIETOK.

Metannuueckass XUMHMYECKas CBSA3b M MeETaJUIMYecKas KpUCTaJIM4yecKass peléTka.
CBoiiCcTBa BELIECTB C ITUM TUIIOM PEIIETOK. EnvHas npupoga XMMUYECKUX CBS3EH.

Crenenn okucnenus. CpaBHEHUE CTETICHU OKWCJICHUS U BaJIeHTHOCTHU. [IpaBuiia pacuéra

CTETIeHEH OKUCIICHUS 10 (POpMySIaM XUMHUECKUX COCTUHEHUH.
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OKHCAUTENHbHO-BOCCTAHOBUTENIbHBIE peakiuu. OnpeaeneHue CTENeHeH OKUCICHUS s
3JIEMEHTOB, O0pa3yIolIUX BEIIECTBAa pa3HbIX KiaccoB. Peaknuum HMOHHOrO oOMEHa U
OKHCJIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENb U BOCCTAHOBHUTEIb, OKHCICHHE U
BoccTaHoBJeHHe. (CocTaBleHHE YpPAaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi
METOJI0M 3JIEKTPOHHOTO OajaHca.

JleMoHCTpanuu

BuneodparmenTs! u crnaiifpl «MloHHAsE XUMUYECKasi CBA3bY.

o Konneknus BemecTB ¢ HOHHOM XUMHUYECKOM CBI3BIO.

e Mojenu HOHHBIX KPUCTAINIMYECKUX PEIIETOK.

e BuneodparmenTs! u ciaiiapl «KoBaneHTHasS XUMUYECKas CBSI3bY.

e Kouneknusa BemecTB MOJICKYJISIPHOTO U @aTOMHOT'O CTPOCHHUS.

e Mojenu MOJEKYISIPHBIX U ATOMHBIX KPUCTAJUTMYECKUX PEIIETOK.

e BuneodparmeHTsl U ciaaiabl «MeTamndyeckass XMMHYECKas CBS3hY.
e Komneknusa «MeTaibl ¥ CIJIaBbD».

e BsaumopnelicTBUE IIMHKA C CEPOIi, CONMSIHOM KUCIOTOH, xnopuaom meau (II).
e ['openue maruus.

e B3sanmoneicTsue XJIOPHOU U CEPOBOJAOPOAHOMN BOBL.
JlaGopaTopHbie ONbITHI

* I3roToBieHne MoIeNH, WIITIOCTPUPYIOIIEH CBOMCTBA METAINTMYECKOM CBSI3U

9 KJIACC
IToBTOpeHUE 1 00001IeHNE CBeIeHUI M0 Kypcy 8 kiacca
bunapusie  coemuHenus. Okcunpl — cojeoOpasyrolmue U HecolieoOpasyromuiue.

lunpokcuabl: ocHOBaHUS, aM(OTEpHBIE THAPOKCUIBI, KHCIOPOJCOACPIKAIINE KHCIIOTHI.
Cpel[HI/Ie, KHCJIBIC, OCHOBHBIC U KOMIIJICKCHBIC COJIH.

O06o001eHne cBeIeHUH 0 XMMHUYECKHX peakiusax. Kimaccupukamus XUMMHUYECKUX peakiuit
M0 Ppa3IWYHBIM MpPHU3HAKAM: COCTaBY W YHUCIY pPEarupyrlolux MU 0O0pa3yIoUIMXcs BEIIeCTB,
TeroBoMy 3 PeKTy, 00paTUMOCTH, U3MEHEHUIO CTETICHEH OKUCIICHUS DIIEMEHTOB, 00pa3yrOIINX
pearupymomnme BELIECTBA, arperaTHOMY COCTOSHUIO PEarupyrollrdX BELIECTB, HUCIIOJIb30BAHUIO
KaTaJn3aTopa.

[lonatue o CKOpOCTHM XUMHUYeCKOM peakiuu. DakTopbl, BIUAIOIIME HA CKOPOCTh
XUMUYECKUX pPEaKUUW: IPUPOJA PEAarupyroIIMX BELIECTB, UX KOHIEHTpAlMs, TEMIIeparypa,
IJI0LIa/1b CONPUKOCHOBEHUS, HaJIM4Ke KatanusaTopa. Katanus.

JdeMoHcTpannu
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e (3HAaKOMIIEHHE C KOJUJIEKIIMSIMU METAIJIOB M HEMETAILJIOB.

e (O3HaKOMIIEHHE C KOJUICKIIUSIMHU OKCHJIOB, KHCIIOT U COJIEH.

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU OT MPUPO/Ibl pEAruPYOIINUX BEIIECTB.

e 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOW pEaKIMU OT KOHIIEHTPALUU PEeArupyromnmx

BEIIECTB.

e 3aBUCHUMOCTb CKOPOCTH XHMHYECKOW peaklud OT IUIOMAId COMPUKOCHOBEHHUS

pearupyromux BEIECTB (KU CIION» ).

e 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakluu OT TeMIepaTypbl pearupyroumx

BEILIECTB.
JlabopaTopHbI€e ONBITHI

* BzanmojielicTBie aMMuaka 1 XJ0pOBOIOPOIA.

* Peakiyst HeUTpaIu3aIuu.

* HaGmonenue temnoBoro 3ggexra peakiyuy HeHTpaau3aluu.

* BzaumoeiictBue cepHoit KucioThl ¢ okcuaom meau(1l).

* Paznoxenne nepokcuia BOJAOPOAa ¢ MOMOIIIBIO KaTalias3bl KapToders.

* 3aBUCHMOCTh CKOPOCTH XMMHUYECKON pEaKIMH OT MPUPOJbl pearupyrolmx BEIIEeCTB Ha
TpUMEpe B3aWMOJICHCTBUSI PACTBOPOB THOCYIh(MaTa HATpUs M XJjopujaa Oapusi, THOCYJIh(harTa
HATPUs U COJITHOU KUCJIOTHI.

* 3aBHCUMOCTb CKOPOCTHM XHMMHYECKOM pEeaKIUu OT NPUPOAbl METAJIOB MpPU UX
B3aUMO/ICVICTBUU C COJITHOM KUCIIOTOU.

* 3aBUCHMOCTh CKOPOCTH XHMHYECKOM PpEAKIMW OT NPHUPOABI KHUCIOT TIPH HX
B3aMMOJCHCTBHH C JKEIIE30M.

* 3aBHUCUMOCTb CKOPOCTH XMMHUYECKOM peaKIMi OT TEMIIEPATYPHI.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaKIMi OT KOHLIEHTPAaLUH.

* 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakluy OT IUIOIIAIi CONPUKOCHOBEHHUS
pearupyromux BEIieCTB.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakluy OT KaTaau3aTopa.

XuMHYecKHe peaKIiid B PACTBOPAX 3JIEKTPOJIUTOB
[TonsiTue 00 SIEKTPONMTHYUECKOM ITUCCOMMAIMU. ODJICKTPOIUTHI M HEIJIEKTPOJIUTHI.
MexaHu3M  JTUCCOIMALMNA  DJIEKTPOJIUTOB C pa3iU4YHBIM  XapakTtepoM cBsa3u. CremneHb

BHGKTpOHI/ITH‘-ICCKOﬁ JAucconualnmnu. CuibHBIE U CIa0bIe OJICKTPOJINUTHI.



21

OCHOBHBIC TIOJIOKEHUS TEOPUM DJICKTPOJUTHYECKON aucconmanuu. Kiaccudukanus
HMOHOB U MX CBOMCTBA. KUCIOTHI, OCHOBaHMS U COJM KakK 3JIEKTPOIUTHL. MX kmaccudukamus u
JUCCOLAALNSL.

OOmume XUMHYECKHE CBOMCTBA  KHUCIOT: H3MEHEHHE OKpPacKd HHJIHUKATOPOB,
B3aMMOJCHCTBHE C METalUlaMH, OKCHUJAAMU MW THAPOKCHJAMH METAUIOB M COJISIMH.
MonekynspHble 1 HOHHBIE (IIOJTHBIE U COKPAILIEHHBIE) YpaBHEHUS peakiuil. XUMHUUECKUH CMBICIT
COKpalICHHBIX YpAaBHECHMI. YCIIOBUs IPOTEKAHMS PEAKLIUN MEKIY JJICKTPOJUTAMU 10 KOHIA.
Psin akTHBHOCTH METaIIOB.

OO1me XMMHUYECKHME CBOMCTBA IIEJIOUEH: B3aMMOJEHCTBUE C KHUCIOTAMH, OKCHIAMH
HeMeTalioB, coisiMu. OOmMe XUMHYECKHe CBOMCTBa HEPAaCTBOPUMBIX  OCHOBAHUIL:
B3aMMOJICHCTBUE C KUCIOTaMU, Pa3JI0KEHUE IIPU HATPEBAHUU.

OOmue XWMUYECKHE CBOWCTBA CpPEIHHMX COJEi: B3aMMOJEHCTBHE C KHUCIOTaMH,
IeJI0YaMH, COJIIMHU M MeTaJlJIaMu. B3aumMoieicTBIE KHUCIIBIX COJIEH CO IIeI0YamMHu.

['uaponu3 kak 0OMEHHOE B3aMMOJCUCTBHE COJICH ¢ BOJOW. ['Maponm3 coau CHUIBHOTO
OCHOBaHMS M cnaboil KUCHOThL. [Hapomu3 comu cnaboro OCHOBAaHUS W CHIIBHOW KHCIIOTBI
Bonopoansiii mokazarens (pH).

CBoiicTBa KUCIOT, OCHOBAaHUM, OKCUJOB M COJEH B CBETE TEOPHUH SIEKTPOIMTHUECKOU
JUCCOLIMALIMU U TPEICTAaBICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIX.

JdemMoHcTpanuu

e licnbiTanue BEMIECTB M MX PACTBOPOB Ha AJIEKTPOIPOBOTHOCTb.

e 3aBUCUMOCTb IEKTPONPOBOTHOCTH YKCYCHON KHUCIOTHI OT KOHLIEHTPALIHH.
e J[BM>KEHHME OKPAILIEHHBIX HOHOB B JJIEKTPUYECKOM IIOJIE.

e OrmnpeneneHne xapakrepa Cpeapl B pacCTBOpax COJICH.

JlabopaTopHbIe ONBITHI

* Jlucconmanus ciaa0bIX JIEKTPOIUTOB HA IPUMEPE YKCYCHON KUCIIOTHI.

* I3MeHeHne OKpacKu MHANKATOPOB B KUCIOTHOM Cpejie.

* Peakuys HeTpanu3auu pacTBopa MEI0YH Pa3InYHbIMU KUCIOTAMH.

* [lonyuenue ruapokcuaa meau(ll) u ero B3auMoelcTBHE ¢ Pa3TUIHBIMUA KHUCIOTAMH.
* BzaumoieiicTBie CHIIbHBIX KUCTOT ¢ okcusioM meau(Il).

* B3auMO1eliCTBHE KUCIOT C METAJJIAMH.

» KauecTBeHHas peakiys Ha KapOOHAT-HOH.

* [TostyueHnue cTyiHSI KDEMHUEBOW KUCIIOTHI.

» KadecTBeHHas peakIys Ha XJIOPHI- HITU CYTb(aT-HOHBI.

* I3MeHeHne OKpacku MHANKATOPOB B IIEJIOYHOM Cpelie.
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* B3auMoieiicTBME ET0YEH C YIIIEKUCIIBIM Ia30M.

» KauecTBeHHas peakiysi Ha KATHOH aMMOHMUSI.

* [lonyuenne ruapokcuna meau(Il) u ero pasnoxenue.

* BzaumoneiicTBrue kapOOHATOB ¢ KUCIOTAMHU.

* [lonyuenue ruapokcuaa xenesa(lll).

* BzaumoneiictBue xenesa ¢ pactsopoM cynbdata meau(1l).

IIpakTyeckne padoThl

1. PemieHue sKCrieprUMEHTAIBHBIX 33/1a4 TI0 TeMe «DIEKTPOTUTUYECKAST TUCCOLIUAIUS.
HemeTaibl M MX coeJUHeHUSA

CrpoeHue aTOMOB HEMETA/LIOB M MX IMOJIOXKEHHE B Iepuoandeckoil cucrteme. Psan
ANEKTPOOTpHUIATENbHOCTU. Kpucrannuueckue pemeéTkn HEMETalsIoB — IPOCTHIX BEIIECTB.
Odusnyeckue cBolicTBa HemeTanioB. OOmue  XMMHYECKHE CBOWCTBA  HEMETAJUIOB:
OKHCJIUTENbHBIE U BOCCTAHOBUTEIIbHBIE.

["asorensl, cTpoeHue WX aTroMOB M MoJeKyld. PU3NUECKMEe M XMMHYECKHE CBOWCTBA
raJIOT€HOB. 3AKOHOMEPHOCTH U3MEHEHUS! CBOWCTB T'aJIOTEHOB B 3aBUCUMOCTHU OT MX IOJIOKEHUS
B Iepuoauueckod cucreMe. HaxoxaeHue TrajJoreHoB B IPUPOAE U HUX IOJIYYEHHE.
buonoruueckoe 3HaueHNE ¥ MPUMEHEHHE TaJOTe€HOB.

["asoreHoBOIOPOABI M COOTBETCTBYIOIIME WM KHCJIOTHI: IUIABUKOBAsl, COJIsIHASA,
OpoMOBOZOpOJIHAs, MOAOBOAOpOoAHAas. ['amoreHunpl. KauecTBeHHbIE peaklMy Ha TaJlOreHH]I-
noHbl. [IpuMenenne coeJMHEHMI rajloreHoB.

Obmas xapakrtepuctuka smeMeHTOB VIA-rpynmnel. Cepa B mpupoae u e€ MOTydeHHeE.
AnnorponHble MoauduKaMM ceppl U UX CBOWCTBA. XHMHUYECKHE CBONCTBAa cepbl U €&
MIPUMEHEHHE.

CepoBo10pO/I: CTPOCHUE MOJIEKYIBI, (PU3NIECKUE U XMMUYECKHE CBOMCTBA, MMOTyYCHHUE U
3HayeHue. CepoBojopoanas kucinota. Cynbhuasl 1 ux 3HaueHue. JItoMuHO(pOpHI.

Oxcup cepoi(I1V), cepuuctas kucnora, cynbdurel. KauecTBeHHas peakuus Ha cynbdur-
WOH.

Oxkcun cepoi( V1), cepnast kucnora, cynbdatel. Kpucramimoruaparsi.

CepHasi KUCIIOTA KaK CHJIbHBIA 3JeKTponauT. CBoWcTBa pa30aBICHHON CEPHOM KUCIOTHI
KaK TUIUYHON KHCIOTHI: B3aUMOJICWCTBHE C MeETalJlaMH, OCHOBHBIMH U aM(pOTEepHBIMU
OKCHJIaMH, OCHOBAaHUSMU U aM(QOTEpHBIMU THIPOKCUIaMU, colsiMu. KauecTBeHHas peakuus Ha

cynbdaT-HoH.
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OOmrast xapakTEepUCTHKAa dJIEMEHTOB VA-rpymmbl. A30T, CTpPOEHHE €ro aroma
1 MoJIeKyJibl. du3nyeckre 1 XMMUYECKUE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €T0
Ouosiornyeckas pob.

AMMMaK, CTpOCHHE MOJIEKYJIbI U (PU3NYECKHUE CBOMCTBA. AMMHUauHas BOJa, HAIAThIPHBIN
CIMPT, I'MApaT aMMHaka. JIOHOPHO-aKLENTOPHBIH MEXaHM3M 00pa30BaHMs CBS3U B KaTHOHE
amMmMoHMs. BoccraHoBuTenbHble cBoiicTBa ammuaka. Coiad aMMOHHMST M HX HPHUMEHEHHE.
KauecTBeHHas peakiysi Ha KATHOH aMMOHMUSL.

Oxcunpl a3ora: HecosieoOpasyrolMe W KHUCIOTHBIE. A30THCTas KHCIOTAa M HUTPHTHI.
A30THast KUCJI0Ta, €€ oydyeHue u cBoicTBa. HuTpartsl.

®ocdop, crpoenue atoma u amwtorponus. Dochuasl. Pochun. Oxcun docdopa(V) u
tdocdopnas (oprodocdopHas) kucnora. Docdarsl.

OOmrast xapakTepuUCTHKa 53JIeMEeHTOB [V A-rpymmbl: 0COOEHHOCTH CTPOCHHS aTOMOB,
IIPOCTBIX BEUIECTB U COCAMHEHUN B 3aBUCUMOCTH OT IIOJIOXKECHMS DJIEMEHTOB B IIEPUOJIUUYECKOMN
cucreMe. Yriepoa. AOTponHbie MOIU(pUKAMK: anMas, rpaduT. AMOpQHBIA yriaepos: caxa,
aKTUBHUPOBAHHBIN yronb. AzjcopOuus. XuMUYecKHe cBOMCTBa yriepoja. Kokcoxummueckoe
MIPOU3BOJICTBO U €ro mpoayKius. Kapousl.

Oxcun yrnepoaa(ll): crpoenue mMonekyinsl, noiaydeHue u cBoiictsa. Oxcun yriepoaa(IVv):
CTPOCHHUE MOJIEKYJIbI, IIOJyYEHHUE M CBOMCTBA. YToipHass KuciaoTa. COau YrojabHOW KHCIIOTBHI:
KapOOHaThl U THIpoKapOOHaThl. TexHUYeCcKas U MULIEBas COJa.

Opranuyeckasi XUMHUs. YTJIEBOIOPOABI.

MertaH, 3TaH M TNpomaH Kak IpeleibHble (HACHIIEHHBIE) YIIEBOJIOPOJbl. DTUIEH U
alleTWIeH KaK HempeJesbHble (HEHACHILEHHbIE) YrieBoaopoabl. CTpyKTypHblE (HOpMYJIbI
BelecTB. ['openue yrneBoaopooB. Peakiuu qeruapupoBanus IpeaesbHbIX YTI€BOIOPOAOB.

CnupTbl. DTUIOBBIM CHUPT, €r0 MOJIY4YEHHE, IPUMEHEHNE U (PU3UOJIOTUYECKOE JeCTBHE.
TpéxaToMHBIH COUPT MIMLEPHUH. YKCYCHAs KUCIO0Ta KaK MpeCTaBUTEIh KApOOHOBBIX KUCIIOT.

Kpemnuii: ctpoeHune aroma u HaxoxzaeHue B npupoae. Cumuuuasl u cuiadH. CBoMcCTBa
kpeMHuus. Oxcun kpemuus(IV). Kpemuuesas kucinora u e€ counu.

[IpousBoacTBO cTexkia M 1eMeHTta. [IpoAayKius CHJIMKaTHOM MPOMBIIIJIEHHOCTH:
OIITUYECKOE BOJIOKHO, KepaMuka, Gapdop, pasuc. Ontudeckoe BOIOKHO.

Hemeramnel B mpupone. PpakiMoHHas NEperoHKa S>KUAKOTO BO3AyXa KakK CIoco0
IIOJydeHUs1 KHUCIOopoAa, a3oTa M aproHa. Ilomydenue ¢ocdopa, kpemHus, Xxjiopa, HojJa.

DNeKTpOIN3 PaCTBOPOB.
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[lonyueHue cepHOW KHUCIOTHI: CBIPbE, XHMMH3M, TEXHOJIOIMYECKas CXeMa, METO]

KHIISIIETO CI0sl, IPUHIUITBI TETUI00OMEHA, TPOTUBOTOKA U HUPKyIsauu. OneyMm. [IponsBoncTBo

aMMHaKa: CLIpBé, XHUMHU3M, TCXHOJIOTHYCCKAasA CXEMa.

JemoncTpanuu

Konnekuust HemeTanios.

Mopenu KpUCTAIIIMYECKUX PEIIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIIMIIBI €T0 PAOOTHI.

I'openne HeMeTaI0B — MPOCTHIX BEUIECTB: cephl, pochopa, TPEeBECHOTO YIIIS.
OO0pa31pl TaToreHOB — MPOCTHIX BEIIECTB.

B3anmopaeicTBUE TAIONEHOB ¢ METAJNIAMMU.

BriTecHenue xjgopa 6poMOM WM HOJa U3 PACTBOPOB UX COJIEH.

Kosnexnuus npupoaHbIX COEIUHEHNN XJI0pa.

B3anmopeiicTBue ceprl ¢ METaIAMHU.

I'openne ceprl B kucnopoze.

Komnexuust cynbhuaabIx py.

KauecTtBennas peakuus Ha CyIb(QUI-HOH.

OO6ecnBeurnBaHNE OKPAIICHHBIX TKAHEH CEPHUCTHIM Ta30M.

B3anMopeiicTBre KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTBI C MEBIO.
OOyrnuBaHue OPraHMYECKUX BEIIECTB KOHIIECHTPUPOBAHHOM CEpHOM KHCIOTOM.
Huarpamma «CocTaB BO3yXay.

Buneodparments! u cnaiinbl «IItnasu 6a3apeiy.

[Tonyuenue, cobupanue u pacro3HaBaHUE AMMHAKA.

Paznoxxenune 6uxpomara aMMOHHS.

B3anmoneicTBue KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJBIO.

['openue u€pnoro nopoxa.

Pa3znosxenue HUTpaTa Kajausi U TOPEHUE B HEM JPEBECHOTO YroJibKa.

O06pa31bl NpUPOAHBIX coeUHEHU (pocdopa.

I'openue gocopa Ha BO3IyXE U B KUCIOPOJIE.

[Momyuenue 6emoro gocdopa u UCTIBITAHUE €TO CBOWCTB.

Komekmwust «O0pa3iipl IPUPOTHBIX COSTUHEHUN YTICPOIay.

I[Moptper H. JI. 3enunckoro. IlornomieHue pacTBOPEHHBIX BEHIECTB WM Ta30B
AKTUBUPOBAHHBIM YTJIEM.

YeTpoicTBO IPOTHBOrasa.



e Moaenu MOJICKYJ MCTaHa, 9TaHa, OTUJICHA U allCTUJICHA.

e OOmMe XMMHUYECKHE CBOMCTBA KUCIIOT Ha MPUMEPEe YKCYCHOM KHCIOTHI.
e KauecTBeHHas peakiusi HA MHOTOATOMHBIE CIIUPTHI.

o Komnexmus «O0pa3iibl IPUPOTHBIX COSTUHEHUH KPEMHUS.

e  Koseknus crekia, KepaMuKH, IEMEHTA U U3JEJIUIA U3 HUX.

e Komiekusi NpoyKIUHA CUITUKATHON MTPOMBILIIIEHHOCTH.

e BuneodparMeHTs! u ciaiibl «I [poM3BOACTBO CTEKIIA U IEMEHTAY.

e Komekuusa «[IpupoaHbie COeIMHEHNS] HEMETAIIIIOBY.

e  BuneodparmenTs u ciaiiapl «DpaKIMOHHAS TEPETOHKA )KHUIKOTO BO3TyXay.

e Bugecopparmentsl u cnaigsl «llomydenwe Bomopona, KHCIOpoga U
JEKTPOIUTUYECKHM CIIOCOOOM).

e Mojenu annapaToB I IPOU3BOACTBA CEPHON KHUCIIOTBI.

e Mojenp KUISILIEro CIIos.

e Mojenb KOJIOHHBI CHHTE3a AMMHAKA.

e BuneodpparmenTs! u cnaiipl «IIpon3BoICcTBO CEPHOI KUCTOTHI».

e BuneodparmenTsl u cnaiiasl «IIpou3BoicTBO aMMHuaKay.

e Komneknusa «CoIpb€ 114 MOTYYEHUSI CEPHOU KUCIOTHI.
JlabopaTopHbIe ONBITHI

* Pacnio3HaBaHue rajJoreHu-MOHOB.

» KauecTBeHHbIe peaklivy Ha Cylb(aT-HOHBL.

» KayecTBeHHas1 peakiys Ha KATHOH AMMOHMSL.

* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJINTA.

» KauecTBeHHbIe peakiuu Ha Gochar-uoH.

* [lonyueHue U CBOKCTBA YIOJbHON KUCIIOTHI.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.

* [IponyckaHue yriaekuciioro raza yepe3 pacTBOp CHIIMKATa HATPHS.
IIpakTH4eckue padboTbl

2. VI3y4yeHne CBOHCTB COJITHOM KUCIIOTHI.

3. 3y4yeHue cBOMCTB CEpHOU KUCIIOTHI.

4. IlonydyeHre aMMuaKka U U3y4€HUE €ro CBOMCTB.

5. Ilonyuenue yraexucioro rasa. KauectBeHHast peakiiusi Ha KapOOHAT-HOHBI.

MeTajibl M HX COCAMHCHUA

25

B3aumoneiicTBue sTUIeHa ¢ OPOMHOM BOJIOM 1 pacTBOPOM IepMaHraHaTa Kajus.

TaJIOr€HOB
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[looxkeHne MeETAIOB B NEPUOJMYECKOM CHCTEME XUMHYeCKHX »sieMeHtoB [I. W
MeHnpgeneeBa, CTpOEHHME aTOMOB W KPHUCTAJUIOB METAJUIOB. Meraummdeckass CBI3b U
METAJUIMYECKass KpUCTaluInyeckass pemérka. Pu3nyeckue CBOMCTBA METAIOB: JJIEKTPO- H
TEIUIONPOBOAHOCTD, OTpaXKaroIlas ClioCOOHOCTh, TUIACTUYHOCTh. YEPHBIE U IBETHBIE METAJLIHI.

Mertaiibl KaKk BOCCTAaHOBUTEIIU. DJIEKTPOXUMHUYECKUIN psJl HanpsbkeHUud. B3amMopaeiicTue
METaJJIOB C HEMETaJJIaMU, OKCHJIAaMH, KUCIIOTAMH, COJIIMU. AJIFOMUHOTEPMHUSL.

OOmast xapakrepucTuka 371eMeHTOB |A-rpynmbl. OKCHIBI W THAPOKCHABI IIEIOYHBIX
METAJUJIOB, UX TOJy4Y€HHEe, CBOMCTBA, NpUMEHEHUE. BaxkHele coau MeNT0YHbIX METAJIJIOB, UX
3HA4YEHHUE B PUPOJIE U KU3HU YETIOBEKA.

O6mas  xapaktepuctuka  3neMeHToB  |lA-rpynmbl. Oxcuabl ¥ THIPOKCHIIBI
LIEJTOYHO3EMENIBHBIX METAJUIOB, MX NOJIy4YeHUE, CBOWCTBA WM NpPUMEHEHUE. BakHenmme conu
IIEJIOYHO3EMETIbHBIX METaJUIOB, WX 3HAYCHHWE B NPUPOJE M KU3HU ueioBeka. KapOoHaTel u
TUAPOKApPOOHATHI KaJIbIIUA.

BpeMennasi u mocTossHHas! )kE€CTKOCTh BOABL. CIIOCOOBI YCTpaHEHHUSI BPEMEHHOM KECTKOCTH.
Crioco6sl ycTpaHEeHHs TOCTOSIHHOM KECTKOCTH.

CoennHeHHsST ATIOMUHHUS B Tpupoje. XUMHUYECKHE CBoOWcTBa amoMuHHsI. OcoOeHHOCTH
OKCHJIa U THAPOKCUIA ATIOMUHUS KaKk aM(OTEpHBIX coequHeHul. BaxxHeilre comu amoMuHus
(x;mopun, cynasdar).

Ocobennoctu cTpoeHus atoma xene3a. JKenme3o B mpuposne. Baxkneitmme pyasl xenesa.
[Tonyyenue uyryna u cranu. Oxcuasl u rugpokcusl sxene3a(ll) u (1), Conu xeneza(ll) u (III).
OO6Hapy>keHue KaTHOHOB Kelle3a B pacTBOpe. 3HAUCHHUE COeTUHEHUH jKeTe3a.

Kopposus razoBas (XMMHUYECKas) U SJICKTPOXHUMHUYECKas. 3aIlUTa METAUIOB OT KOPPO3HHU.
Meramsl B npupozae. Ilonatne o wetammyprun. UY€pHas W LBETHas METaJLTyprusl.
[Mupomerannyprusi, TI'MIpPOMETAUIyprusi,  AJEeKTpoMmeTautyprus. JlomeHHblli  mpouecc.
[lepepaboTka yyryHa B cTajib. DIEKTPOIU3 PACILIABOB.

JdemoHcTpanuu

e BzaumogneiicTBUE HaTpHUsl, TUTUS U KAJIBLIUS C BOJIOM.

e ['opeHue HaTpHsl, MATHUA U KeJe3a B KUCIOPO/IE.

e Bcrbllka TEPMUTHOU CMECH.

e BsaumognelicTBHE CMECH NTOPOLIKOB CEPBI U HKEJIE3a, IUHKA U CEPBI.

e BzaumojeiicTBrE aJIOMHHHS C KHCJIOTaMH, IISJIOYaMU M BOJOM.

e BsaunmoueicTBHE Kelie3a U MEIH C XJIOPOM.

e BsaumoneucTBUE MeIM C KOHLCHTPUPOBAHHON CEPHOM KUCJIOTOM M a30THOM KHUCIIOTON

(pa3z6aBiieHHON M KOHIIEHTPUPOBAHHOM).
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e Okxpacka IJJaMEHU COEAMHEHUSIMH IIEJIOUYHBIX METAJIIIOB.

e (Okxpacka IJIaMEHU COEANHEHHUSMH 1EJI0YHO3EMEIbHBIX METAJUIOB.

e ['ameHue U3BECTH BOJOM.

e [lomydeHue kECTKON BOJBI B3aUMOIECHCTBUEM YIJIEKUCIIOTO T'a3a ¢ U3BECTKOBOU BOJIOM.

e VYcrpaHeHHE BpeMEHHOH KECTKOCTH KUIITYEHUEM U JOOaBICHUEM COJIbI.

e YcTpaHeHHE MOCTOSTHHON KECTKOCTH T00ABICHUEM COJIBI.

e VOHUTHI ¥ IPUHLIUT UX JIEHCTBUA (BUICOPPATrMEHT).

e Kosekuus npupogHbIX COEAMHEHUN aTFOMUHMSL.

e Bugaeodpparmentst u crnaiiapl «OKCHIT AIFOMUAHUS U €T0 MOAN(DHUKAIIAN.

e [lonydyenue am(OTEpHOTO THIPOKCUIA ATFOMUHUS M UCCIIEIOBAaHUE €r0 CBOHCTB.

e Komreknus «XUMHUYECKNE NCTOYHUKHU TOKa».

e Pe3ynbTaThl JIUTENBHOTO 3KCIEPUMEHTA 10 U3YYEHUI0 KOPPO3UHU CTAJIbHBIX W3JEIINN B
3aBUCUMOCTH OT YCJIOBHM IPOLIECCOB.

e Boccranosnenue meau u3 okcuaa meau(ll) Bogoponom.

e BuneodpparmenTs! u cnaiiasl «I[pon3BoiCTBO UyTryHa U CTaIN».

e Buneodpparmentsl u cnaiinpl «3aenus u3 yyryHa u craamy.

e Buneodparments! u cnaiipl « Ipor3BoaCTBO aTIOMUHUS.

JlabopaTopHbIe ONBITHI

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

* [lonyueHune n3BECTKOBOM BOJBI U ONBITHI C HEH.

* [Monyuenue ruapokcuaos xkenesa(ll) u (11).

» KayecTBeHHBIE peakMM HA KATHOHBI JKeJe3a.

IIpakTyeckne padoTbl

6. JK&€cTkocTh BOJIBI U CIOCOOBI €€ yCTpaHEHHUS.

7. Pemienne OKCIICPUMCEHTAJIBHBIX 3aa4 110 TEME «MeTaibe.

XuMus M OKpy:KamoLas cpeia
Crpoenue 3emnu: s1Ipo, MaHTHUsS, 3eMHas Kopa, Jutocdepa, ruapocdepa, atmochepa.
Xumuyeckui coctaB 3emin. ['opasie nopoasl. Munepaiel. Pynbl. OcagodHbie rOpHbIE TOPOIbI.
[lonesHble nckonaeMele.
HcTouHMKM XMMHUYECKOTO 3arps3HEeHUs] OKpyxaromei cpeapl. [1o0anbHble SKOJIOTHYeCKre
npoOJeMbl  YellOBeYeCTBa: HapyLIeHHe OHMOTr€OXMMHYECKHX KpPYrOBOPOTOB XHMHUECKUX

OJIEMCHTOB, IMOTCINNICHUE KIIMMaTa, KUCJIOTHBIC JOXIWU U AP. O30HOBBIE AbIPHI. MC)K,Z[YHaPOI[HOC
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COTPYZIHUYECTBO B OOJACTU OXpaHbl OKPYXKAMOWIEH cpeibl OT XUMHYECKOIO 3arps3HEHHS.
«3enéHas XuMus».

JdemoncTpanuu

e Buzaeodpparments! u cnaiiapl «CTpoeHrne 3eMiH U €€ XUMHYECKUI COCTaBy.

e Koulekiust MUHEpaIOB U TOPHBIX IIOPOI.

e Komreknus «Pynbsl meTamiosy.

e BugeodpparmenTsl u cnaiiapl «l 100ambHBIE SKOJIOTHYECKHE TPOOIEMBI YETIOBEYECTBAY.

e BuneopparMeHTsI U ClIaliIbl O CTENIEHU 3KOJOTUYECKON YHCTOTHI TOBAPA.

JlabopaTopHbIe ONBITHI
* I3yuyenue rpanura.
* "I3yyeHne MapKUpOBOK pa3IMYHbIX BUIOB IPOMBIIIIEHHBIX U IIPOIOBOJBCTBEHHBIX

TOBapOB.

O0600meHnne 3HAHUI M0 XUMHUM KYPCa OCHOBHOM IIKOJIbI.
IMoaroroBka kK OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeHYy
CtpoeHue aTroMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUYECKOI0 3JIEMEHTa B IEPUOIUYECKOM
cucteme. CTpoeHHUE BEILIECTBA: XMMHUUYECKasl CBS3b U KPUCTAIIMUECKAs] pelIETKA. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEILECTB (METAJUIOB, HEMETAJUIOB, OJIArOpOIHBIX
ra3oB) OT MOJIOXKEHHS DJIEMEHTOB B MEPUOAMYECKON cucTeme. THUIONIOTHS HEOpPraHWYeCKUX
BEIIECTB, pa3Jie]IeHHe UX Ha Kiacchl U rpymisl. [IpencraBurenu.

[Ipu3Haky M yciOBHs NPOTEKAHUS XUMHYECKUX PEAKIUN. TUIIOIOrUs XUMUYECKUX PEaKIUi
1o pa3Iu4HbIM IIPU3HAKaM. Peaxuun HMOHHOI'O oOMeHa. OxucnaurenpHo-
BOCCTaHOBUTEJIbHBIE PEAKLUH.

XWUMUYECKUE CBOMCTBAa TMPOCTBIX BEMIECTB. XapaKTepHblE XUMHYECKHE CBOMCTBA
cosieo0pa3yomux OKCUIOB, THUAPOKCUIOB (OCHOBAaHUM, KHCIOPOJACOJAEPKALUIMX KHUCIOT U

aM(pOTEPHBIX TUAPOKCUAOB), COJIEH.
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Kaneﬂz{apno- TEeMaATHIECCKOC IVIAaHUPOBaAHUE

8 KIIACC

(2 9 B HEnem0, Bcero 70 4, u3 HUX 6 4 — pe3epBHOE BPEMS)

Homep OcHoBHOe coaep:kaHue XapakTepuCTHKA OCHOBHBIX BUAOB J1eATEJIbHOCTH
YpoKxa Tema ypoka
yYpokKa y4yauuxcs (Ha ypoBHe Y4eOHBbIX AeiCTBUIl)
n/n
HauvanbHble NOHATHS U 3aKOHBI XUMuHM (20 4)
1 IIpenmeT Xxumuu. Tena u BemectBa. CBoicTBa BELIECTB. JTaJOHHBIE Obvacuamb, 4YTO TPEIMETOM  HM3yYCHHUS XHUMHUH
Ponb xumun ¢u3nueckue  CBOICTBa  BEmIECTB.  MaTepuansl | SIBISIFOTCS BEIIECTBA, UX CBOMCTBA U MPEBPAILCHUS.
B YKU3HU YEJIOBEKa U MaTepualoBelcHHe. XUMHUYECKHe sBieHus. Poib Paznuuams Tena n BeniecTsa, BEMECTBA U MaTEPUAIIBIL.
XUMHUM B JKU3HM  COBPEMEHHOro  OOIIecTBa. Yemanasnueamo IIPUYUHHO-CJIEACTBEHHBIE  CBS3H
OtHomeHne oO0mecTBa K XUMHH: XEMO(DHIUS U | MEXIy CBOWCTBAMH BEIIECTB M UX IPUMEHEHUEM.
xemodoous. Xapaxmepuzoéambs TONOKUTEIBHYI0 U OTPULATENIBHYIO
JdemoncTpanun. Komiekuus Matepuanos U POJIb XUMHUU B )KU3HH COBPEMEHHOTO 00IIIECTBA.
W3JIeNINI U3 HUX. Apeymenmuposams CBOKO TO3UIHUI0 110 OTHOLICHHIO
JlaGopaTopuble onbITbl. 1. O3HakomiieHHE | K XeMOGWIUU U XeMo(poOuu
C KOJUIEKLIMEH 1abopaTOPHOM MOCYAbI
2 Meronsl  usydenus | Meronsl U3y4YeHUs XUMUH. HaGmonenue. | Xapakmepuszosamo OCHOBHBIE METOABbl  W3YyYEHHUs
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XHUMUHU DKCIIePUMEHT MoaenupoBaHue. Mozenu | ecTecTBEeHHO-HAYYHBIX TUCIIHMILIHH.
MaTepualibHble  (BEIIECTBEHHBIE) W 3HAKOBBIC | [Ipusooums MpUMEPhl MATEPUATBHBIX U 3HAKOBBIX, WA
(cuMmBOJTBHBIE). CUMBOJIBHBIX, MOJIEJICH, UCTIOJIb3YEMBIX Ha YPOKax (PU3UKH,
JemMoncTpanun. Mojienu, HCIoIb3yeMble Ha YpOKaxX | OMOJIOTHU U reorpadum.
¢usuku, Ouonoruu u reorpaduu. OOBEMHBIE U | Cobupamb 0O0BEMHBIC U MIAPOCTEPKHEBBIE MOCIIN
IIAPOCTEPKHEBBIC MOJICTH HEKOTOPBIX XHMHUYECKHX | HCKOTOPBIX XUMHUYECKUX BEIICCTB
BemecTB. Moienn KpUCTaNTNIECKUX PEIIETOK

ArperaTHbie I'azel. Kunkoctu. Teépapie BemecTBa. Bzammuble | Paziuuams TPU arperaTHBIX COCTOSIHUS BEIIECTBA.

COCTOAHHNA BEUICCTB

IEpEXoabI BCIICCTBA us3 OJHOI'0 arperatHoro

COCTOSIHUSL B Jpyroe: BO3TOHKa (cyOnumanusi) Hu

necyonuManus, — KOHACHCAlUs U HUCHAapeHHe,
KPHUCTAJLTU3AIMS U TUIABJICHHE.
JemoHcTpamum. ColGupanue npudopa JUTS

MOJIYYCHHSI Ta3a M MPOBEPKAa €ro TepPMETHYHOCTH.
Bosronka cyxoro Inbna, wuoma wWid HadTamuHA.
ArperatHble COCTOSIHUSI BOJIBI.

ONbITHI. 2.

JlaGopaTopHublie IIpoBepka

repMETUYHOCTHU MpUbOopa sl OJyYESHHsI Ta30B

Yemanasnusameo B3aNMOCBA3b MCXKIOY arperaTHbIMU

COCTOSTHUSIMU Ha OCHOBE B3aUMHBIX ITIEPEXO0I0B BEIIECTRA.
Unniocmpuposams ~ B3aWIMHBIE  TEPEXOABl  BEIIECTB
pUMEpaMHu.

Habarwoams XuMUYeCKUN SKCIIEPUMEHT U Oe/idmb BBIBOJBI

Ha OCHOBE HAOIIOICHWI
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Ilpakxmuueckas

paboma 1

HpaBI/IJ'Ia TEXHUKHU 0€30I1aCHOCTH U HEKOTOPBIC BU/IbI

paboT B XUMUYECKOI TabopaTopuu (KaOMHETEe XUMHH)

Pabomamu c J1a00paTOPHBIM 00opyIoBaHUEM

U HarpeBaTebHBIMU  MpHUOOpaMHM B COOTBETCTBUU
C IpaBUJIaMU TEXHUKU OE€30MaCHOCTH.

Buvinoanams npocTeillline MaHUNYJISALUU € JJAOOPAaTOPHBIM
71a00paTOPHBIM

060py,Z[OBaHI/IeMZ C MTaTUBOM,

CO CITIUPTOBKOM

Jlomawnuil

IKCnepumenm

HabGmonenue 3a ropsimieii cBe4oi

Buvinonnams 6e30macHbie B JOMAITHUX YCIOBHIX
9KCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHUS 3a TOPSLICH
CBEUOM.
Odopmnams  oT4€T O  TpoOAeNaHHOW  pabore ¢
UCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) s3bIKa M SI3bIKA

XUMHNH

dusnueckue
SABJICHUSA — KaK
OCHOBA pa3eyicHus

cMecel B XUMUU

dusnueckue saBieHud. YucTble BeEIIECTBA M CMECH.

I'omorennble u rereporeHHsle cMmecu. (Cmecu

razooOpasHble, Jkuakue u  TBEpABIE. CrocoObl
pasleNneHnus CMeced: NEPEeroHKa, WIM JUCTHILIALUS,
OTCTauBaHue, (UIBTPOBAHUE, KPUCTAJUIM3ALMUSA WIH
BeImapuBanue. Xpomartorpadus. I[lpumeHenune >THX
crnoco0OB paszeneHuss cMeceil B JabopaTopHOH
NpaKTUKE, Ha IPOM3BOJICTBE U B OBITY.

JdemoHcTpauuu. Paznenenune

NBYX

Pasznuuamo (1)I/I3I/I‘IGCKI/IG U XUMHYCCKHEC ABJICHUSA, YUCTBIC
BEILECTBA U CMECH.

Knaccugpuyuposams cmecu.

Ilpusooums TpuMeEpbl CMeced, HUMEIOIMUX Pa3TUIHOE
arperaTHoe COCTOSIHHE.

Yemanasnueamo MNPUYUHHO-CJIICACTBCHHBIC CBA3U MCIKIY

(I)I/I3I/I‘leCKI/IMI/I CBOMCTBaMH KOMIIOHCHTOB CMCCHU
M CcIoco0aMu Ux Pa3aciICHUs.
Paznuuams  cnocoOb1 pasaciacHuA CMGCGﬁ, onucsleambv
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HECMCIINBAIOUIUXCA )KPI,Z[KOCTCﬁ C IIOMOIIBIO

JIEJINTENIbHOW BOPOHKH. JlUcTHiiasTOp M ero pabdora.

VYcranoBka s QuibTpoBaHus U e€  pabora.

VYcraHoBka i BeIapuBaHuss U e€  pabora.

Komnexuust ObITOBBIX TpHOOPOB 111 (DHIBTPOBAHUS

Bo3ayxa.  Pasnenenme  Kkpacsiiero — BellecTBa
(dbnmomacTepa ¢ TOMOIIBIO  MeToAa OyMakHOU
xpomarorpaduu.

Jlabopatopubie  onbiThl. 3.  O3HaKoMIEHHE
C MHUHEpaJaMH, o0pa3yromumMu I'PaHMUT.

4. IIpuroToBieHUe TETEPOre€HHONM CMECH IOpPOIIKOB

CCPEI C KCJIC30M U UX PA3ACICHUC

" oxapakmepu3oesvlédntb UX NPaKTUYCCKOC 3HAYCHHUC

Illpakxmuueckas
paboma 3 (ananoe
pabomul « Quucmka

NOBAPEHHOU CONUY)

AHaN3 DOYBLI

Pabomamu c J1a00paTOPHBIM 00opyIoBaHUEM
W HarpeBaTeNIbHBIMH ~ TpUOOpaMH B COOTBETCTBHUH
C IIpaBUJIaMU TEXHUKU OE€30MaCHOCTH.

Buinoanamo IIPOCTEMILINE IIPUEMBI oOpareHus

¢ 1abOpaTOpHBIM 000pPYIOBAHHUEM: BOPOHKOW, (PUIBTpOM
Y CIIUPTOBKOIA.

Habniooams 3a cBONCTBaAMHM BELIECTB U IPEBPALLEHUSIMH,
MPOUCXOSALIMMHU C BEIIECTBAMHU.

Onucvleams ~ XAMHYECKUI

9KCIICPUMCHT C TIOMOIIBIO
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pycckoro (poAHOro) sI3bIKa U SI3bIKA XUMUH.

Jlenamvy  BBIBOIBI  TIO  pe3ydabTaTaM  MPOBEAEHHOTO
SKCTIIEPUMEHTA
7 AToMHO- XUMHYECKUE OJEMEHTBl. ATOMBI M MOJEKYIbL. | OObiACHAMb, UTO TAKOE XUMHUECKHUI DJIEMEHT, aTOM,
MOJICKYJIIPHOE [Ipocthie M ClIOKHBIE BEIIECTBA. AJUIOTPONHS Ha | MOJIEKYJa, aJZIOTPOIHS, HOH.
yYEHHE. npumepe kuciaopoaa. OCHOBHbBIE TIOJIOKEHHSI aTOMHO- | Paziuuams NPOCTHIE U CIOXKHBIE BEIIECTBA, BEIIECTBA
XuUMHUYCCKHE MOJIEKYJIIPHOTO YUCHUS. Honsl. BemiectBa | MOJEKYJISIPHOTO U HEMOJEKYJISPHOTO CTPOCHHUS.
3JICMEHTBI MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHS. Yemanaenueams TpUIUHHO-CIIEICTBEHHBIE CBSA3U MEXITY
JdemoHcTpauuu. Monenu AJUIOTPOIHBIX | COCTAaBOM MOJIEKYJI M CBOMCTBAMH AJNTIOTPOITHBIX
Monupukanuii yraepoaa u cepsl. [lonydyenue o3oHa Mou(pUKaIMi KUCIIopoaa.
Dopmynruposams OCHOBHBIE MOJIOKEHUS aTOMHO-
MOJICKYJISIPHOTO YYCHUS
8—9 | 3Haku XMMHYECKHX | 3HAKH (cUMBOJIBI) XUMHUYCCKHUX 3JIEMEHTOB. | Ha3zvieams U 3anucviéams 3HaKH XUMHUYECKUX 3JICMCHTOB.

3JICMEHTOB.
[Tepuonnueckas
Taduna
XAMHAYECKHX
3JICMCHTOB

I I

Menneneena.

Nudopmanus, KOTOPYIO HECYT 3HAKH XHUMHYECKHX

JJICMCHTOB. OTHMOJIOTHS Ha3BaHHI HCKOTOPBIX

XMUMHUYECKHX 3reMeHToB. [lepuoanueckass Tabmauna
xumuueckux anementoB JI. WM.  MeHnnaeneena:
KOPOTKOIIEPUOAHBIA U JUIMHHOIIEPUOAHBIA BapUAHTBHI.
no6oyHast

[lepuonpr wu I'nmaBHags wu

TPYTIIBL
noArpynmsl, uid A- u b-rpynnsl. OTHOCHUTENIbHAS

aTOMHasd Macca.

Xapaxmepuzosames MTHPOPMAIUIO, KOTOPYIO HECYT 3HAKU
XAMHYECKHUX DJIEMEHTOB.

Onucvleams CTPYKTYPY TIEPUOANICCKON TaOTUIIBI
xumuueckux anemenToB [[.M. Menaeneena.

Obvsicusamo STHMOJIOTHUYCCKHE HadJaja Ha3BaHUU
XUMUYECKHUX AJIEMEHTOB M UX OTIEIbHBIX FPYIIIL.
Paznuuyams  KOpPOTKOMEPUOAHBIM U JJIMHHONEPHUOIHBIN

BapUaHThI iepuoandeckoi cucremsl /. M. Menneneesa
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Jemoncrpamuu. Iloprperst M. 5. Bepuenuyca u JI.
n. Menpneneesa. KopoTkoneproaubrit "

JUTMHHOTIEPHOJHBIN BapUaHThI IIEPUOINYECKON

cucremsl J[. 1. Menneneesa

10—11 | Xumuueckue Xumunyeckue popmynbl. Uaaekcsl u ko3ppuiuentsl. | Omobpadxcams COCTaB BEIIECTB C MOMOIIBI0 XMMHUYECKHX
bopMyITBI OtHocuTeNnbHAsT MOJICKYJsIpHass Macca. MaccoBas | popmyi.
J07s1  XMMHMYECKOro 3JeMEHTa B  COCAMHEHHH. | Paznuuams UHAEKCH U KO3()PULIUEHTHI.
HNudopmanus, kKoTopyro HecyT xumuueckue Gopmyisl | Haxooums ~ OTHOCUTENBHYIO  MOJEKYJISAPHYIO  Maccy
BEUIECTBA M MACCOBYIO JOJII0 XMMHUYECKOIO 3JEMEHTa B
COCTMHCHUH.
Tpancauposams UHPOPMALIHUIO, KOTOPYIO HECYT
XUMH4YecKHe (popMyIbl
12—13 | BaneHTHOCTH Banentnocts. CTpykrypHas ¢opmyna. Xumudeckue | QObsacHAMb, YTO TAKOE BAJICHTHOCTb.

3JIEMEHTBI C  TIOCTOSSHHOM W TIEPEMEHHOM
BaJICHTHOCTBHIO. BbIBOA (OpMYIBI COSAMHEHHS TI0
BaJICHTHOCTH. Omnpenenenue BaJICHTHOCTHU
XUMHUYECKOTO dJeMeHTa 1o QopMmysie BelecTBa.
CocraBieHNe Ha3BaHUM COCIMHCHUM, COCTOSAIIUX H3
JIBYX XHMHYECKUX JJIEMEHTOB. 3aKOH IOCTOSHCTBA

cocCTaBa BCUICCTB.

Tonumams OTpaXXCHUC TIIOpAAKa COCAWMHCHHUA aTOMOB

B MOJICKYJIaX BEIIECTB MOCPECTBOM CTPYKTYPHBIX (DOPMYIL.

Ymems COeIUHEHUN

bopmyIb

10 BAJICHTHOCTU U onpedeﬂﬂmb BaJICHTHOCTBb JJICMCHTA

cocmaenisiimos

no opmyse ero coeAMHEHUS




35

Jemoncrpauuu. KoHctpynpoBaHue

HIAPOCTEPIKHEBBIX MOJIEIEH MOJIEKYIT

14 XuMHuuecKkue Xumuueckue peakuuu. PeareHTBl U NPOAYKTHI | Xapakmepu3oéams XUMUYECKYIO PEAKLIMIO U €€
peakiumn peakuuu. [Ipu3Haku XMMHUYECKUX peaklUUi. YCIOBHsS | yYACTHUKOB (peareHThl U MPOAYKTHI PEaKIIUN).
WX MPOTEKaHUsd U TpekpaiieHus. Peakuuu ropenus. | Onucviéams NPU3HAKU U YCIOBUS TEUEHUS XUMHUYECKUX
TerutoBoit 3ddekT peakiuu. DK30TEPMUUYCCKUE | | PEaAKIIHIA.
SHAOTEPMHUUECKUE PEAKIIUH. Paznuyams  dK30TEpMUYECKHME U DHAOTEPMHUUYECKHE
HemoncTrpaunu. Anmapatr Kwunma. Paznoxenue | peakiuu.
Oouxpomara amMmoHusi. ['openue cepbl U MaruueBoi | CoomHocums peakuuu TOPEHHUS U IK30TEPMHUUYECKUE
JICHTBI. peakuuu.
JlaGopaTopubie omnbIThl. 5. B3aumopeiictBue | Habaooams U onucvléams XUMHYECKUNW SKCIEPUMEHT C
pacTBOPOB XJIOpUAA HATPUS W HOAWUAA Kadus C | HOMOIIBIO PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMUU
pactBopoM  HuTpara cepebpa. 6. Ilomyuyenue
ruapokcuaa meau(ll) u ero B3aumoencTBe ¢ cepHO
KUCJIOTOW. 7. B3aumopelcTBUE pacTBOpa COIBI C
KUCJIOTOU
15—16 | Xumudeckue 3aKOH COXpAaHEHUS MacChl BEHIECTB. XUMHUYECKHUE | Popmynruposams 3aKOH COXPAHEHHS MacChl BEILIECTB.
ypaBHEHUs ypaBHeHus. CocTaBiieHME XUMUYECKUX ypaBHEHHH. | Cocmaenims Ha €r0 OCHOBE XUMUYECKUE YPABHEHHUS.

Nudopmanus, KOTOPYIO HECET XUMHYECKOE

ypaBHEHHUE.

Hemoncrpanuu. IToprperst M. B. JlomoHocoBa u A.

Tpancnuposams UHHOPMAIHIO, KOTOPYIO HECYT
XMUMHUYECKHE YPaBHEHHUS.

DKCIEPUMEHTATILHO 100MEePHCOamsb CIPABEIITNBOCTh
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JI.  JlaByasee. T'openue  docdopa.  OnbIThl,
WUTIOCTPUPYIONIME  3aKOH  COXPAHEGHHSI  MacChl
BEIIECTB.

JlaGopaTopuble onbIThl. 8. IIpoBepka 3akoHa
COXpaHEHHMsS  MacChl  BEIIECTB HA  IMpUMEpe
B3aUMOJICUCTBUS MENOUM U KUCTOTHL. 9. IlpoBepka
3aKOHA COXPAHEHHMS MAacChl BEIIECTB Ha MpUMeEpe

B3auMoencTBus ménoun u conu xene3a(lll)

3aKOHa COXpaHCHUA MaCChbl BEIECTB

17—18

THIel XUMHYECKUX

peakuui

Knaccudukamnms XuMAYECKUX peakIfili 0 COCTaBy U
YHUCIy PEarcHTOB W TPOAYKTOB. THITBI XUMHUYECKUX
peakumii. Peakuuu — cOeOMHEHUS,  PA3JIOKEHUS,
3amerneHus u oomeHa. Karanuzatopsl.
HdemoncTtpanuu. [openue d¢ocdopa, pacTBOpeHHE
NpOAyKTa TOPEHHS B BOAC U  HCCIICOBAHHE
MOJYYeHHOTO pacTBOpa JaKMycoM. B3ammogeiictBue
COJISTHOM KHUCTOTHI ¢ MHKOM. [lomyuenue ruapokcuaa
meau(ll) u ero pasnokeHue Mpu HarpeBaHUH.
JlaGopaTopHublie onbIThl. 10. Paznoxenue nepokcuaa
BOJOpOAa ¢ ToMmomiblo  okcupa  Mapranma(lVv).

11. 3amemieHue xene30M MeId B MEIHOM Kymopoce

Knaccugpuyuposame xumuueckue peaxkiuu IO NPUZHAKY
YlClia ¥ COCTaBa PeareHTOB U MPOAYKTOB.
Xapaxmepuzoéames poONb KaTalu3aropa B IPOTEKAHUU
XUMHYECKON peaKIIiH.

Habniooams wm  onuceieams XUMHUYECKHH 3KCHEPUMEHT

C TIOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SA3bIKA XUMHUHU
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19 IloBTOpEHME TecTtupoBaHue, pelIeHNE 33/1a4 U BbIIIOJHEHUE
1 00001IEeHNE TEMBI. | YIIPa)XHEHUH MO TeMe
[ToaroroBka k
KOHTPOJIBHOU
pabote
20 Koumponvnasn paboma I no teme «HavanbHble TOHATHS U 3aKOHBI XUMUN»
BaxHeiilume npeacTaBuTe/ M Heopranmueckux pemects. KonnuyecrBeHHble OTHOLIEHUs B xumuu (18 1)
21 Bozayx u ero cocras | CocraB Bo3ayxa. [lonsiTue 06 00beMHOi#t 1osie (@) Xapaxmepuzosams 00BbEMHYIO 100 KOMIIOHEHTa TaKOH
KOMIIOHEHTA HpI/IpOI[HOﬁ ra30BOU CMECH — BO31IyXa. HpI/IpOIIHOf/’I rasoBoil CMCCH, KaK BO3AYX, U paccdumbvpleamsb
PacueT 00b€Ma KOMIIOHEHTA Ta30BOM CMECH T10 €T0 00BEMHYIO JIOJIIO 10 00BEMY 3TOH CMECH.
00BEMHOIT J10J1€ ¥ HA0OOPOT. Onucwiéams 00BEMHBIN cOCTaB aTMOC(EpPHOTO BO3yXa
JdemoncTpanuu. OnpenesneHne coaepKanus U NOHUMAMb 3HAYEHUE TIOCTOSHCTBA 3TOI'0 COCTaBa IS
KHCJIOPOJa B BO3/1yX€ 310pOBBS
22 Kucnopon Kucnopona. O3on. [Tonyyenue kucinoposa. Xapaxmepuzoamsb 030H, KaK aJUTIOTPOITHYIO MOAU(DUKAITIIO

Colupanue u pacrno3HaBaHUE KHCJIOPO/Ia.
XHUMHUYECKUE CBOMCTBA KUCIIOPO/a: B3aUMOIECUCTBUE C
MeTaJlJIJaMi, HEMETaJJIaMU U CJIOKHBIMH BELLIECTBAMH.
IIpumenenne kucnopona. Kpyrosopor kuciaopona B
pupo/ie.

Jemoncrpauuu. [lonmyyenue kuciopoaa

KHCJIOPO/Ia.

Onucvigamsy ~ QU3NUECKUE W XUMHUYECKHE CBOMWCTBA,
MOJIy4YeHHE W MPUMEHEHHE KUCIOpOAa C HCIOJIb30BAHUEM
pycckoro (poAHOro) SI3bIKA U SI3bIKA XUMUH.

Ycemanasnueams TpUUMHHO-CIEICTBEHHBIE CBSI3H MEXITY

¢u3nuecKkuMU CBOMCTBaMH KHCJIOpOJa M CIHOCO0aMU €ro




38

pa3ioKEeHUEM IepMaHraHaTa KaJivs ¥ IePOKCUIa
Bogopoja. CoOnpaHue KHCIOpOo/1a METOIOM
BBITCCHEHUS BO3/yXa M BOAbL. Pacrio3HaBaHue
Kuciopoja. 'opeHne Maruus, xxenesa, yris, Cepbl U

dhocdopa B kucmopoe.

cobupanus.

Ilpoeooums u Habr00amMb XUMHUYECKUNA SKCHEPUMEHT I10
NOJYYCHUIO, COOMpPAaHUIO W PACIO3HABAHUIO KHCIOPOIa
C COONMIOZICHUEM  TpaBWJ  TEXHUKH  OE€30MacHOCTH.

Onucwvisams XUMAYECKUN SKCIIEPUMEHT

23

Ilpakmuueckas

paboma 4

[ony4enue, cobupanue u pacrno3HaBaHUE KUCIOPOa

Pabomams ¢ nabopaTopHbIM  00OpyIOBaHHEM U
HarpeBaTeJIbHBIMH  NPHOOpPAaMU B COOTBETCTBHH  C
NpaBUIIAMU TEXHUKH 0€30T1aCHOCTH.

Bvinonnams  mpocTeiimme  mpuéMbl  oOpamieHus ¢
1ab0paTopHBEIM 00OpYIOBAaHUEM: COOUPATH MPUOOP IS
NOJY4YCHUSI Ta30B, MPOBEPIATh €ro TEePMETUYHOCTh H
UCTIOJIB30BaTh JUISI TOJTyYSHHS KHCIOPO/a.

Cobupams KUCIOPOJ METOIOM BBITECHCHHS BO31yXa H
PAcno3nasams Kuciopoo.

Habnmiooams 3a CcBOWCTBAMH BEWIECTB U SIBICHHUSMH,
TPOMCXOJISIMMU C BEIIECTBAMH.

Onucvlgams ~XUMHUYECKHHA OKCIIEPUMEHT C  TIOMOIIBIO
PYCCKOro (POHOTO) SI3bIKA M SI3bIKA XUMHH.

Cocmaeniams  OTYET 1O pe3ynbTaTaM MPOBEIEHHOTO

OKCIICPUMCHTA
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24 Oxcuppl Oxcunsl. Hazanus oxcunos. CoctaBienue Gopmyi Bvloenamy cyiiecTBeHHbIE TPU3HAKU OKCH/IOB.
OKCHJIOB ITO0 WX Ha3BaHWsM. [IpencraBurenu okcuIoB: | Jaéams Ha3BaHUS OKCUIOB MO UX (OpMyIIaMm.
BOJIa, YIVIEKHUCIIbIM ra3, HerameéHasi U3BeCTb. Cocmagnsms GOPMYITBI OKCUIOB TI0 MX HA3BAHUSIM.
JemoncTpanuu. Koiekus oKCHI0B. Xapaxkmepuzoeéamv TaKHX TpPEJICTaBUTENCH OKCHUAOB, KaK
JlabopatopHbie onbIT. 12. [IoMyTHEHNE W3BECTKOBOM | BOJA, YIIIEKUCIIbII ra3 U HETalléHas U3BECTh
BOJIBI MIPY IPONYCKAHUU YTIIEKUCIIOrO ra3a
25 Bonopon Bonopon B npupozae. usnueckue U XUMHYECKHE Xapaxkmepuzoéamb COCTaB MOJEKYJbl, (U3UYECKHE U
CBOICTBa BOJOpPO/Ia, €0 MOJIY4YeHHUE U IPUMEHEHUE. XMMHYECKHE CBOMCTBA, TMOJY4YeHHE U MPUMEHEHHE
Hdemoncrpanuu. [lonydyenue, cooupanue u BOJIOPO/JIA.
pacno3HaBaHue BoJopo/ia. ['opeHne Bonopoaa. Yemanaenueams TPUUMHHO-CIICACTBEHHBIE CBSI3H MEXKIY
Bsaumonetictere Bogopoaa ¢ okcugom meau(ll). Gu3MYECKUMU CBOWCTBAMHU ¥ CHOcOOaMH  COOUpaHUs
Jla6opaTopHbie onbIT. 13. [TonydyeHnue Bogopoaa npu | BOAOPOAA, MEXAY XUMUYECKUMHU CBOWCTBAMU BOJAOPOJA H
B3aMMOJICHCTBUY LIMHKA C COJITHOM KUCIOTON €ro NpUMEHEHUEM.
Ilposooumsv M Habaooams XUMHUYECKUNA SKCHEPUMEHT I10
NOJIyYEHUI0, COOMpPAHUI0O W PpaclO3HABaHUIO BOJOpoAa C
co0IIr0/IeHNeM MpaBUJI TEXHUKH Oe3omacHocTu. Onucvigams
XUMHUYECKHM SKCTIEPUMEHT
26 Ipaxmuueckas [Momyuenue, coOupanue u pacro3HaBanue Bojgopona | Pabomams ¢ 7a0OpaTOpHBIM  O0OpPYIOBaHHEM U
paboma S HarpeBaTeJIbHBIMM  NpPHOOpaMH B COOTBETCTBUM  C

IMpaBUJIaMU TCXHHUKH 0€e30I1aCHOCTH.

Buinonnams  mpocrteiimme  npuéMmbl  oOpamieHuss ¢
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7a00paTOPHBIM 00OpYIOBAaHUEM: COOUpaTh MPHOOP IS
MOJIYYEHUSI Ta30B, IMPOBEPATh €ro TePMETUYHOCTh H
UCTIOJIB30BAaTh JIJISI TOJIYYSHHSI BOJIOPO/A.

Cobupams BOJIOPOJ METOJAOM BBITECHEHMS] BO3JyXa U
Pacno3Hasams 8000poo.

Habnrwoams 3a CBOWCTBAMH BEIIECTB W SIBICHUSIMH,
MPOUCXOSAIINMH C BEIIECTBAMH.

Onucvligams XUMHUYECKHHA OSKCIIEPUMEHT C  TOMOIIBIO
pycckoro (pogHOTr0) sI3bIKa U SI3bIKa XUMHH.

Cocmasnams  OTUET 1O pe3ynbTaTaM MPOBEAEHHOTO

JKCIIEpUMEHTA

27

Kucnotsl

Kucnotsl, ux coctaB u ux kiaccupukaius.
Nunukatopser. Tabnuia pactBopumoctu. CepHas u
COJISTHasi KUCJIOTHI, UX CBOWCTBA U MPUMEHEHHE.
JdemoncTpanun. Koyuiekuus MUHEpaIbHBIX KUCIIOT.
[IpaBuiio pazbaBneHus: CEpoil KUCIOTHI.
JlaGopaTopHble onbIT. 14. Pacnio3HaBaHue KUCIOT C

IMOMOIIbI0O UHAUKATOPOB

Ananuzuposams COCTaB KUCIOT.

Pacnoznasams KACI0THI C TOMOIIBIO HHIUKATOPOB.
Xapakmepuzoeams  TPENCTABUTENEN  KUCIOT: CEPHYIO
U COJIHYIO.

Onpedenams pacTBOPUMOCTh COEIUHEHUN C MOMOIIBIO
TaOIUIBI PACTBOPUMOCTH.

Ycemanasnueams TpUUMHHO-CIEICTBEHHBIE CBS3H MEXITY
CBOMCTBAMH CEPHON U COJSHOW KHUCJIOT M OONACTAMH HX

IMPUMCHCHUA.
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Ocosnasams ~ HEOOXOAMMOCTb  COONIONEHUS  IPaBUII
TEXHHUKHU 0€3011aCHOCTU IpU paboTe ¢ KUCI0TaMu
28 Conu Conu, ux coctaB 1 Ha3BaHUs. PacTBopuMOCTb coneil B | Xapakmepuzosams COAM  KaK TMPOIYKTHl  3aMeEIlEHUs
Bojie. [IpencraBurenu coneil: XJa0pua HaTpUs, BOJIOPOJia B KUCJIOTE HAa METaJL.
KapOoHAaT KanbLus, pochaT KaabIHsl. 3anucvieams HOpMyYIIBI COIEH MO BaJTEHTHOCTH.
Jdemoncrpanuu. Komnekuus  coneil.  Tabnuna | Haswieams conu 1o Gpopmynam.
PacTBOPUMOCTH OCHOBAaHUM, KUCIIOT U COJIEH B BOZE Hcnonvzosamo Ta0IUILy PacTBOPUMOCTH IS
XapaKTEPUCTUKH CBOWCTB COJIEH.
1Iposooums pacy€rel o popmynam conent
29—30 | KomnuecTBo Uucno Asoragpo. KommuectBo BemectBa. Moib. | O0vbsicHAmbs TOHITHS «KOJWYECTBO BEIECTBA», «MOJbY,
BELIECTBA Mounspras wmacca. KpaTHble €IUHUIBI U3MEPEHUS | «YUCIO ABOTagpo», «MOJISIpHAs Maccay.

KOJIWYECTBA BEIIESCTBA — MWUIMMOJIL U KHJIOMOJIb,
MUJUTUMOJISIPHAS ¥ KUJIOMOJISIpHAsi MacChl BEIIECTBA.
Pacu€Ttel ¢ HCHONB30BaHUEM MOHATHH «KOJIHYECTBO
BEIIIECTBAY», «KMOJISIPHAS MACCay», «IUCIO ABOTAIPO».
JemoncTpanun. HexkoTopsie MeTasuibl, HEMETAIIIBI U
COCIMHEHHUSI C KOJIUYECTBOM BeIIeCTBa, paBHbIM 1

MOJIb

Pewamo 3aJadyun C HUCIIOJIB30BaHUEM MMOHSATUN

«KOJIMYECTBO BCHICCTBA», «MOJISIpHAsA MacCCa», «YUCIIO

ABoraapo
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31 MoutsipHbIii 00BEM 3akoH ABoraapo. MomspHblli 00beM razo00pa3HbIX | O0bsicHAmMb  TOHATHS  «MOJISIDHBIH ~ 00BEM  Tra3oBy,
ra3oB BemectB. OTHOcHTEeNbHAasT IUIOTHOCTh Ta3a IO | KHOPMAJbHBIC YCIOBHSY.

Ipyromy rasy. Pewams 3amaun ¢ UCTIONB30BAaHUEM TOHATHIA «KOJIHMYECTBO
KpaTtHble eUHUIBI U3MEPEHHS — MUJUTUMOJISIPHBINA M | BEIIECTBA», «MOJISIPHAS MAacCay», «MOJISIPHBIA 00BEM ra3oBy,
KUJIOMOJISIPHBIM 00beMbI ra3000pa3HbIX BEIIECTB. «4gucio ABoraapo»
PacuéTpl ¢ uCMONb30BaHHMEM MOHATUN «KOJIUYECTBO
BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIA 00BEM
ra3oB», «4UCI0 ABOragpoy.
JemoncTpanuu. Mojenb MOJIsIpHOro 00bEMa ra3oB

32—33 | Pacuérsl o Pacuérel ¢ mcnonb30BaHUEM MOHATHH «KOJIUYECTBO Xapaxkmepuzosamw KOJIMYECTBEHHYIO CTOPOHY

XUMHYECKHM BEIIIECTBA», «MOJISIPHAS Macca», «MOJSIPHBI O0BEM | XMMUYECKHX OOBEKTOB M MIPOIIECCOB.

YpaBHEHUSAM ra3oB», «4UCIO0 ABOTaIpO» Pewams  3amaum ¢ UCHOJB30BAaHUEM  TOHATUHN
«KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Macca», «MOJISPHBIN
00BEM Ta30B», «4UCcI0 ABOrajsipo»

34 Bona. OcHoBanus Tunpocdepa. Kpyrosopor Boasl B mpupoje. | Odwvscuamy MOHATHUS «OCHOBAHUSI», «IETOUN»,
Ouznueckue W XUMHUYECKHME CBOMCTBA  BOJBI: | «KaYECTBEHHAS PEAKLUs», KHHIUKATOPY.

B3aMMOJICHICTBUE C OKCHUIAMU.
OcHoBaHus, UX cocTaB. PacCTBOPMMOCTh OCHOBaHUH B

Bojie. VI3MeHeHre OKpacky MHAMKATOPOB B LIETOYHON

Knaccugpuyuposams ocHOBaHUS MO PACTBOPUMOCTHU B BOJIE.
Onpeodensmo o dbopmyme

HEOPTaHNYCCKUX BCIICCTB K KJIACCy OCHOBaHMI.

MPUHAJICKHOCTDb




43

cpene. IlpencraBurenu  1mienouyed:  TUIAPOKCHIIBI
HaTpuA, Kajlud U KaJlbl 1.
JdemoHcTpauuu. Komnekuus OCHOBAaHHIA.

JlaboparopHubiii onbIT. 15. V3MeHeHHe oOKpacku

WHIUKATOPOB B IIEJIOYHOMN Cpejie

Xapaxmepuzosams CBONCTBA OTIEJIBHBIX IPEICTaBUTEICH
OCHOBaHUMH.
Hcnonvzosame Tabnuily pacCTBOPUMOCTH ISl ONIPEACIICHUS

pacTBOPUMOCTH OCHOBAaHHI

35

PacTtBopsI.
Maccosas
pPacTBOPEHHOTO

BEIECTBA

OIS

PacTBopuTens u pacTBOpEHHOE BEIECTBO. PacTBOpBL.
PactBopenue. ['mapatel. ConbBatbl. MaccoBas noiis
pacTBOpEHHOro BemiecTBa. Pacuerbl, CBA3aHHBIE C
UCIIOJIb30BAHUEM  IIOHATHSA «MaccoBast 07
PacTBOPEHHOTO BEWIECTBAY.

Jlaboparopubiii  onbiT. 16. O3HakoMieHHE C
npenaparaMy JOMallHEH WM IIKOJbHOM anTeyku —
pacTBOpamMu  MEpPOKCHJA

BOZIOpOJa, CIUPTOBOM

HACTOWKU MO U aMMHUAaKa.

Obvsicnambs TIOHATUS «MaccoBasl JI0JI1 PacTBOPEHHOIO

BCIICCTBA».

Yemanasnusamo aHaJIOTUU C 00BEMHOMI noJjen

KOMIIOHEHTOB I'a30BOM CMECH.
Pewiams 3amaun ¢ HWCHOIB30BAHUEM IIOHSATHH «MaccoBas

J0JIA 9JICMCHTAa B BCIICCTBECY, «MaccoBasd JOJIA

paCTBOpéHHOFO BCIICCTBA», «00BEMHAA J0JIA

ra3006pa3Hor0 BE€IICCTBA»




44

36 llpakxmuueckas [IpuroroBnenue pacTBopa 3aJaHHOW MaccoBOW noiiei | Pabomams ¢ mabopaTOpHBIM  OOOpYJOBaHUEM U
paboma 6 pPacTBOPEHHOTO BellleCcTBA HarpeBaTeIbHBIMH  MPUOOpPaMH B COOTBETCTBHUU  C
IpaBWJIaMU TEXHUKH 0€3011aCHOCTH.
Buinonnams  mpocteiimme  npuéMbl  oOpamieHus ¢
1ab0paTopHBIM 000PYIOBAHUEM: C MEPHBIM LHUIUHAPOM, C
BECaMH.
Habnwooams 3a CcBOHWCTBAMU BEIISCTB U SBJICHHSIMM,
MPOUCXOASIINME C BEIIECTBAMHU.
Onucwviéams SKCIEPUMEHT C MOMOIIBIO0 PYCCKOTO (POTHOTO)
SI3bIKA U SA3bIKA XUMUH.
Cocmasnsams OTY4ETHI 1O pe3ylbTaTaM MPOBEAEHHOIO
JKCIIEPUMEHTA.
T'omosums pacTBOpPbl C ONPEAECIEHHOW MACCOBOM J0JIEHU
pacTBOPEHHOIO BELLIECTBA
Homawnuil BripanuBanue KpUCTaaioB allOMOKAIUEBBIX KBACIOB | Buinoinsams 0€30MaCHbBIE B JOMAITHUX YCIOBUSIX
aKCNnepumMeHm WJIM METHOTO KyIopoca 9KCIIEPUMEHTBHI, POBOIUTH HAOIIOACHUS 32 POCTOM

KPHUCTAJIOB.
Oghopmassms OTUYET O TIPOJICTTAHHOM paboTe C

HCIIOJIb30BAHHUECM PYCCKOI'O A3bIKAa U AA3bIKa XUMUMU.
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37 O06o01eHre U cucTeMaTu3anus 3HaHUH 10 TeMe «BaxxHelye npecTaBuTeN I HeopraHuyeckux BeecTB. KonuuecTBeHHbIE OTHOLIEHUS B
XUMHN

38 Konmponvnas paboma no teme «BaxHele npecTaBUTEIN HEOPraHMUECKUX BemecTB. KonnyecTBeHHbIE OTHOLICHUS B XUMUM

OcHOBHBIE KJIACCHI HEOPraHn4veckux coeqnHenuii (10 1)

39 Oxcupl, ux O6o06menne CBEIICHUI 00 OKCHJIaX, ux | OOvscHAmMb TOHATHA «HECOJEOOpasyroIue OKCHIBDY,
KiIaccuukanus KiIaccuuKanuy, Ha3BaHUAX U CBOHCTBaX. CrocCOOBI | «coeo0pa3ylolmme  OKCHIBI», «OCHOBHBIE  OKCHIIBI»,
XUMUYECKHE U HOJY4YEHUs] OKCHJIOB «KHUCJIOTHBIE OKCUABI».

CBOICTBa JladopaTopuble onbiThl. 17. B3aumopeilictBue | Xapakmepuzoéams  o0mMEe  XUMHYECKHE  CBOHCTBA
okcyuaa Kamplmss ¢ Bomod. 18. IlomyTHeHue | coieoOpa3yrolmMX OKCHJIOB (KHUCIOTHBIX U OCHOBHBIX).
U3BECTKOBOI BOJIBI Cocmasnsams ypaBHEHHS DPEAKIHUI C y4acTHEM OKCHJIOB.
Habnwoams n onucvieams peakiuy ¢ y4acTHEM OKCHJIOB C
HIOMOIIBIO PYCCKOTO (POIHOTI0) sI3bIKA U SI3bIKA XUMHUH.
IIposoOums  ONBITHL, TIOATBEPKIAIONINE XHUMHUYECKHE
CBOMCTBa OKCHJIOB C COOJIIOJICHMEM TMPaBWJI TEXHUKHU
0€3011aCHOCTH
40 OcHoBaHus1, UX OcHoBanusi, ux kinaccudukanus, HazBauus U | Cocmaensims ypaBHEHUS peaKIMi ¢ yHaCTHEM OCHOBAHUU.

KI1acCU(UKAIIHS
U XUMHUYCCKUEC

CBOWCTBA

CBOIMCTBA. BzaumopeiictBue c KHCJIOTaMH,
KUCIIOTHBIMHA OKCHJAaMH M CoOJsIMH. PaszimoxeHue
HEPACTBOPUMBIX OCHOBaHUH. CrHocoObI MONyYeHHUs
OCHOBAHHI.

Peaknusa

JlaGopaTopHbie ONbITHI. 19.

Habnwoams v onucviéams peakliuy ¢ y4acTHEM OCHOBAaHHMA
C TMIOMOIIBIO PYCCKOTO (POJAHOTIO) SI3bIKA H S3bIKA XUMUH.

1Ipogooums  OMBITHL, TOATBEPXKAAOIINE XUMHUYECKUE
CBOMCTBAa OCHOBaHW, C COOJIFOJICHMEM TMPABHJI TEXHUKH

0€e30I1acCHOCTH
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ueirpanuzaiun. 20. [Toaydenne rugpokcuma memau(ll)
M ero B3amMojencTBHe ¢ kuciioTod. 21. PaszmoxxeHne

rugpokcuna menu(ll) mpu HarpeBanuu

41—42 | KucnoTsl, ux Kucnorel, ux kmaccubpukanus u HazBaHus. OOmue | Xapaxkmepuzoseams 001IHEe XUMUYECKHE CBOWCTBA KUCIIOT
KJIacCH(pUKAIIHS XUMUYECKHE CBOMCTBa KHCIOT. B3aummopeiictBue | Cocmasnsimes ypaBHEHHS PEAKIUA C yY9aCTHEM KHCIIOT.
1 XUMUYECKHE KHCIIOT € MeTaUlaMHi. OJEKTPOXUMHYECKUU psn | Habarwoams u onucviéams peakiyu C Y4aCTHEM KHUCIIOT
CBOMCTBA HaNpsDKEHUH MeTauioB. B3auMopeiCcTBHE KHUCIOT C | C TOMOIIBIO PYCCKOTO (POIHOIO) sI3bIKA U SI3bIKA XUMHU.
OKCHJaMH MeETallJioB. BzaumopeiicTBue KUCIOT ¢ | [[pogodums  ONBITHL, TOATBEPXKIAIOIIME XMMHUYECKUE
OCHOBaHHSIMH peaxkuus HEWTpalM3allii. | CBOMCTBA KHUCJIOT, C COOJIFOJICHHEM TMpPaBUJl TEXHUKH
B3aumopeiicteue kucimor ¢ comsimu.  [lomydenue | 6e3omacHOCTH
OCCKUCIIOPOAHBIX U KHCIOPOJICOACPIKAIIUX KHCIIOT.
JlaGopaTopuble onbIThl. 22. B3aumoneicTBue
KUCJIOT ¢ MeTamaMu. 23. B3anmoseiicTBre KHCIOT C
COJISIMH
43—44 | Conn, ux Comnn, X KJaccuuKamus u CBOMCTBA. | Pa3nmuuaTh NOHATUS «CPEIHHE COJNW», «KHUCIIBIE COJINY,
KJ1acCu(pUKAIIHS PactBopuMocth coneit B Boje. BzaumopelcTBuE | «OCHOBHBIE COJIN.

U XUMHYCCKHEC

CBOWICTBA

COJIEM C KHUCJIOTaMH M IiejaodaMy. BzaumoneiicTBue
colie ¢ MeTaylaMd, OCOOCHHOCTH 3THX PEaAKIUH.
BiaunmopeiicTBre coei ¢ COIsIMu.

24. (O3HakOMIJICHHE C

JlaGopaTopHble ONBITHI.

XapakTepu3oBaTh O0IHE XMMHUYECKHAE CBONCTBA COJICH.
Cocmasnsams ypaBHEHMsI peakUUid C Y4YacTHEM COJIEH.
Habnwoams v onucvieams peakuuu ¢ y4yacTHEM COJel ¢

MIOMOIIIBIO PYCCKOTO (POTHOTO) A3bIKA U SI3bIKA XUMUH.
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KoJuleKimen cojeid. 25. B3ammoneiictBue cynbdata | [[posooums  ONBITHL, TMOATBEPXKIAMOIINE XHUMHYECKUE
menu(ll) ¢ xeme3zom. 26. B3aumoneicTBue cojieid C | CBOMCTBAa COJIed, C COONIOJCHHUEM TMPaBWJI TEXHHUKHU
COJIAMU 0e30I1acHOCTH
45 ['enetnueckas cBs3b | [eHeTHUEeCKHME  psAnbl  MeTalla W HEMeTauia. | Xapakmepu308ams OHATUE «TEHETUYECKHUM PSI».
MEXKIY knaccamu | I'eHeTHueckas CBSI3b MEXITY Kiaccamu | Unntocmpuposams T€HETUYECKYIO CBS3b MEXITY
HEOPraHUYECKUX HEOPTraHUYECKUX BEIIECTB. BEILECTBAMU: MPOCTOE BEIIECTBO — OKCUJl — TUIPOKCHU]
COEIMHEHU M JlaGopaTopHble onbIThl. 27. ['eHEeTHYECKAs CBSI3b HA | — COJIb.
MIpUMEpPE COCTUHEHUN MEIN 3anucvieamv  ypaBHEHHS] PEAKUUMA, COOTBETCTBYIOIIUX
IIOCJIEJOBATEIILHOCTH (memouke) MpeBpamicHui
HEOPTraHUYECKHUX BEILIECTB Pa3IMYHBIX KJIACCOB
46 Ilpakmuueckas Pemenne dKkcrmepUMEHTANBHBIX 33alad MO TeMme | Yuems oOpamarbes ¢ JIaOOpaTOPHBIM 00OPYJOBaHHEM
paboma 1 «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHUIN U HarpeBaTeJIbHBIMU npudopamu B COOTBETCTBUU

C MpaBWJIaMU TEXHUKH O€30MaCHOCTH.

Pacno3naeams HEKOTOpble AaHUOHBI U KATHOHBI.
Habnwoams cBONCTBa AJIEKTPOJIUTOB M MPOUCXOMISIINX
C HUMH SIBJICHUM.
Habniooams WM onuceiéams  peakuud C  y4yaCTHEM
ANIEKTPOJIUTOB C IMOMOIIBIO PYyccKoro (pomHOro) s3bIKa

U sA3bIKa XUMHUH.
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@opmynuposamb BBIBOJBI TO pe3ylbTaTaM MpPOBEAEHHOIO

JKCIIEpUMEHTA
47 O06001eHre U cucTeMaTu3alus 3HaHUK 1o TeMe «OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COCTMHEHUI
48 Konrponsnas pabora no teme «OCHOBHBIE KJIACChl HEOPraHUYECKHX COSTUHEHHI»

Ilepnoanyeckuii 3aK0H U NepuoAUYECKas cucTeMa XuMu4yeckux 3jiemeHToB JI. U. MengeneeBa. Ctpoenne atoma (8 4)

49

EcrtecTBennble
ceMelicTBa
XAMHYECKHX
3JIEMEHTOB.

AmdoTepHOCTD

EctecTBEHHBIE ceMeECTBA XUMHUYECKHUX DJJIEMEHTOB:

IICJIOYHBIC u IICJIOYHO3CMCIIbHBIC MCTAJLJIbI,

rajoTeHBI, WHEPTHBIC (6maropomHbIe) rasbl.

AMdoTEepHOCTB. AmdorepHbIe OKCH/IBI u
ruapokcuabl. KoMIIIEKCHBIE COMN.

JlabopaTtopHble ONbITHI. 28. [Honyyenue
aM(pOTEpPHOTO THIPOKCUAA U HCCICJOBAHUE €ro

CBOMCTB

ObvsicHsims TPU3HAKY, TTO3BOJISTIOIINE OOBEAWHSTH TPYIIITHI
XUMHUYECKHUX AJIEMEHTOB B €CTECTBEHHBIE CEMEICTBRA.
Packpvisams XuMuueCKUil CMBICT (3TUMOJIOTHIO) Ha3BaHUU
€CTECTBEHHBIX CEMEUCTB.

Apeymenmuposams OTHOCUTEILHOCTh HA3BaHUSI «MHEPTHHIC
rasb».
Obvsacuams, TOHATHE  «aM(OTEepHBIE  COEIUHEHUS.
Habnrwooams m onucvieames peakiuu MEXIY BEIIECTBAMU
C TIOMOIIIBIO PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMHH.
Xapaxkmepuzoeams  TBOWCTBEHHBIH XapakTep CBOWCTB
aM(pOTEPHBIX OKCHJIOB U TUIPOKCUIOB.

1Iposooums OMNBITHl MO TONYYCHUIO W TOATBEPKICHUIO
XUMUYECKHX  CBOMCTB

aM(OTepHBIX  OKCHIOB U

TUAPOKCHIOB C  COOJIIOJIGHHMEM  TPaBUJ  TEXHUKH

0€30I1aCHOCTH
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50 OTKpbITHE Otkpeitue JI. W. MeHneneeBbiM niepuoguyeckoro | Paziuuamo €CTECTBECHHYIO u HMCKYCCTBEHHYIO
NEPUOANYECKOTO 3aKOHa M CO3[aHUE€ MM [EepPUOJUYECKOM CHCTEMBI | KJIacCU(pHUKALIUU.
3akoHa /1. W. XUMHUYECKHUX AJIEMEHTOB. Obvscuamp, T0YEMYy TEPUOIUYECKHNA 3aKOH OTHOCST
MenneneeBsiM Jdemoncrpanuu.  Pasnuunbile  ¢opMbl  TabIMIl | K €CTECTBEHHOM Kilaccu(UKaluy.
NEPUOANYECKON CUCTEMBI. MonenupoBanue | Mooenuposams XUMUYECKHE 3aKOHOMEPHOCTH, BBIIEISI
nocTpoeHuss  nepuoanyeckoit cucrembl JI. WM. | cymiecTBeHHbIE XapaKTEpPUCTUKH 0OBbEKTA U MPEICTABIIASA UX
Menpeneena B MPOCTPAHCTBEHHO-TPapUIECKON W 3HaKOBO-
CUMBOJIMYECKOU popme
51 OcHoBHble cBeieHUs] | ATOMBI Kak (hopMa CYIIECTBOBAHUS XHUMHUYECKUX ObvscHamsb, 4YTO  TaKOe  «IIPOTOH»,  «HEUTPOHY,

0 CTPOEHUU aTOMOB

asieMeHTOB. OCHOBHEIC CBCACHUA O CTPOCHHUH aTOMOB.

I[OKaBaTeJIBCTBa CJIIOKHOCTH CTPOCHUA aTOMOB.

OmnbiThl Pesepdopna. [InanerapHas Moaens cTpoeHUs

aToma.

CoctaB aTOMHBIX Si7iep: INPOTOHBI, HEWUTPOHBI.
MaccoBoe uyucino. CoBpeMEHHOE  ONpeAcICHHE
NOHATHA «XMMHMYECKHH 3iIeMeHT». OTHOCUTENbHas

aTOMHasi Macca. B3auMOCBs3b MOHATUN «IIPOTOHY,
«HEUTPOH», «KOTHOCHUTEIIbHASI ATOMHAsI Maccay.
JemoncTpanuu. Mojiein aTOMOB XUMHUYECKHUX

9JICMCHTOB

«QIIEKTPOH», «KXUMHUUYECKUN IIIEMEHT», «MaCCOBOW YUCIIOM.

Onucvleams ~ CTpOGHUE  siipa  aTOMa  UCIOJIb3YA
NEPUOANYECKYI0 CHUCTEMY XUMHYeckux siemeHTtoB [I. WM.
Menneneena.

Honyuams wHOpPMAIMIO TIO XUMHH U3 PA3TUIHBIX

HNCTOYHHKOB, AaHAIU3UPOBANTL ee
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52 CrpoeHnue Mukpomup. Dnektponbl. CTpoeHHe sHepreTuueckux | OOwsicHams  TOHATHE  «DJIGKTPOHHBIA  CIIOW», WU
AIIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHUX dyeMeHTOB 1—20. | «9HEepreTHYeCKHil YPOBEHbY.
000J104€K aTOMOB [lonsiTue 0 3aBepIIEHHOM 3JIEKTPOHHOM CJIOE. Cocmasnams CXe€Mbl PpacCIpeleseHs] 3JIEKTPOHOB IO
3JIEKTPOHHBIM CJIOSM B 3JIEKTPOHHOH 000JI0UKe
53 [Teproanueckas H3oTtombl. OuU3HYECKHI CMBICJII CUMBOIIMKH | Packpvieams (QU3NUIECKUI CMBICI TIOPSIKOBOTO HOMEpa
cucrema NEPUOJUYECKON CUCTEMBI. CoBpeMeHHasl | XUMHUYECKOTO 3JEMEHTa, HOMEepa Iepuojla U HoMepa
XUMHUYECKUX (hopMynHupoBKa MEPUOJUIECKOr0 3aKoHa. V3MEeHEeHHs | TPYIIIIbI.
anemenToB /I. W. CBOICTB JJIEMEHTOB B Iepuojax U rpynmnax kak | O0wsacHAms 3aKOHOMEPHOCTH U3MEHEHHS METAIIMYECKHUX U
Menneneena (GyHKIUS CTPOCHUS DJICKTPOHHBIX 000JI0YEK aTOMOB. | HEMETAJUNTMYECKAX CBOWCTB XMMHYECKHX 3JEMEHTOB M HUX
COCIMHEHUN B IEPHOJAX U TPYIIIAX
54—b55 | XapakrepucTtuka XapakTepucThKa »JJIEMEHTa-MeTallyla W JJIeMEHTa- | Xapakmepuzosams XUMAYECKUE JIEMEHTHI 1—3 mepuroioB
3JIEMEHTA HEMETaJlJIa 10 HX IIOJIOKEHUIO B IIEPUOJMYECKOH | MO MX IMOJIOKEHUIO B MEPUOIUYECKON CHCTEME XUMUYECKUX
10 €ro MOJIOKEHUIO | cUCTeMe XuMHUecKux aneMeHToB J[. . Menaeneesa. | anemenrtoB /. . Menneneesa.
B MEPUOIUYECKON JemoncTpanuu. Mojenn aToMoB 3JeMeHTOB 1—3 | Apeymenmuposams CBOWCTBA OKCHUIOB W THIAPOKCHIOB
cucTeMe NIEPHOJIOB METaJUIOB U HEMETAJIJIOB OCPEACTBOM YPAaBHEHHUM PEaKIINi
56 3HaueHue Coo0meHust  yvammxcss O  OKU3HH,  Hay4dHoll | Onpedensimb UCTOYHUKH XUMUYECKOU MH(POPMALIUH.
MEPUOIUYECKOTO u obuiecTBeHHO nearenbHocT J. M. Menneneepa Ionyuams wHeoOXoauMyI0 HHPOPMAIUIO M3 PATUYHBIX
3aKOHa HCTOYHHKOB, AHATUUPOBAMD eé, ogopmnsame

U IIEPUOIUYECKOU

CHCTEMbI

UH(QOPMALMOHHBIA TIPOJYKT, Hpe3eHmo8ams €ro, eecmu

HaY4YHYIO JUCKYCCUIO, omcmaueantv CBOXO TOYKY 3PCHUA
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XHUMHUYCCKUX
DJICMCHTOB

. 1. Menneneera

WIH KOppeKmuposamsp e&

Xumuueckas ¢Bsi3b. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakuuu (8 1)

57 Nonnas xumudeckas | MonHass xumudeckas cBs3b. WoHBI, oOpa3zoBaHHBIC | OObsiCHAMb, 9TO TAKOE HOHHAS CBS3b, NOHBI.

CBSI3b aTOMaMH  METaJuloB U HemetamuioB.  Cxemsbl | Xapakmepuzosams MexaHU3M 00pa30BaHUs HOHHOU CBS3U.
oOpa3zoBaHusi HMOHHOW cBsi3u 1ans  OuHapHbIX | Cocmasnsims cXeMbl 00pa30BaHUs NOHHOM CBSI3H.
coenuHeHui. MoHHasg Kpucraumueckas pewmeérka u | Mcnonv3oeams 3HAKOBOE MOJEIUPOBAHUE.

(u3mdyeckue CBOWCTBA BEHIECTB C OTUM THNOM | Onpedensimp TUN XUMHUYECKOW CBSI3M  T0  opmyJie
pemérku. IlonsiTue o0  QOpPMYNBHOM  €IWHHIE | BELIECTBA.

BEILECTBA. IIpusooums IpUMephI BEIECTB C HOHHOW CBS3BIO.
JdemoncTpanun. Buneopparmentsl u  cnaiiabl | Yemanasiueams TPUUUHHO-CIEICTBEHHBIE CBSI3H MEXIY
«MoHHast XuMu4ecKasl CBs3b». KOJUIEKIMs BEMIECTB C | COCTABOM BEIISCTBA U BUIOM XHUMHYECKOH CBSI3U, MEXKIY
MOHHOM XHMMHMYECKOW CBSA3bIO. MOJENM HOHHBIX | HOHHOM CBSI3bI0 M KPUCTAIIIMYECKUM CTPOCHUEM BEILIECTBA,
KPUCTAJUIMUECKUX PEHIETOK MEXAY KPUCTAUIMYECKUM CTPOCHUEM BEIIECTBA M €ro

buznyecKuMu CBOMCTBAMH
58 KoBaneHnrHas KoBaneHnTHast XuMudeckas CBs3b. JEKTpOHHBIC | OObACHAMb IOHATUS «KOBAJICHTHAS CBA3bY,

XUMUYECKas CBSI3b U CTPYKTYpHBIE (hopMyIbL. BasieHTHOCTD. | «BaIEHTHOCTBY.

KoBanentnas HEMOJISIpHAA CBSI3b. Cxemsl | Cocmasnsims cXeMbl 00pa30BaHUs KOBAJICHTHON
00pa3oBaHUs KOBAJICHTHOMW CBSI3M B OWHAPHBIX | HETOJSPHOM XUMUYECKON CBSI3U.
COCTMHEHUSX. MonexynsipHas U aToMHas | Mcnonv306ams 3HAKOBOE MOJIEIMPOBAHNUE.
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KPUCTAJZIMYECKHE PEIIETKH, U CBOMCTBA BEILECTB C
9THUM TUIIOM PEIIETOK.

JemoncTpanuu. BuneodparmMentst wu  chainsl

«KoBaneHTHasT XMMHYECKast CBSA3bY. KOHHGKHI/IH

BEIIECTB MOJICKYJISIPHOTO M aTOMHOTO CTPOCHHS.
Monenu

MOJICKYJIIPHBIX u ATOMHBIX

KPHUCTATININICCKUX pCIHéTOK

Onpeodensams TUT XUMUYECKOU CBSI3U O hopmyIie
BEIIECTBA.

IIpusooums npuUMepbl BELLIECTB C KOBAJIEGHTHON CBA3BIO.
Ycmanasnueams TpUUMHHO-CIIEICTBEHHBIE CBA3H MEKIY
COCTAaBOM BEIIECTBA U BUJOM XUMHUYECKOHN CBSI3H, MEKIY
KOBAJICHTHOM CBSI3bI0 U KPUCTAIITHYECKUM CTPOCHUEM
BEIIIECTBA, MKy KPUCTAJUTMYECKUM CTPOCHHUEM BEIIECTBA

U eT0 PU3NICCKUMU CBOMCTBAMHU

59

KosanenTnas
HETOJISIPHAS
U NoJIsApHast

XHUMHNUYCCKas CBA3b

DJIEKTPOOTPULIATEITBHOCTD. Psin
3JIEKTPOOTPULATENBHOCTH. KOBaJIEHTHAs HEMOJIsIpHAs
U NOJISIpHAs XuMu4deckas cBs3b. Junonbs. Cxembl
00pa3oBaHUs KOBAJICHTHOW MOJIIPHOU CBSI3U

B OMHAPHBIX cOeqUHEHUIX. MoJiekynsipHas 1 aToMHast
KPUCTAJUIMYECKUE PEMIETKH, U CBOWCTBA BEILIECTB

C 9TUM THUIIOM PEIIETOK.

JeMoncTpanuu. Mozeny MOJNEKYISIPHBIX M aTOMHBIX

KpUCTAJUINICCKUX peH_IéTOK

ObwscHames TIOHATUS «KOBaJICHTHAS IoJIsIpHass CBA3bY,

«QJIEKTPOOTPHUIIATEITFHOCTDY, «BO3TOHKA, 170131
«cyOonmuManus.

Cocmaenams cxeMbl 00pa30BaHUsl KOBAJICHTHOM MOJIIPHOM
XMMHUYECKON CBS3H.

Hcnonv306amsb 3HaKOBOE MOJICITUPOBAHUE.
Xapaxmepuzoeéams MeXaHH3M 00pa30BaHHs IOJSIPHOMN
KOBAJICHTHOMH CBA3H.

THII XUMHYECKOM CBSI3H  IIO

Onpeodensmo dbopmyme
BEILECTBA.

Ilpusooums TipuMepsl BEIIECTB C KOBAJIEHTHOW MOJISPHOMN
CBA3BIO.

Yemanasnusamsn MPUYNHHO-CJIICACTBCHHBIC CBA3U MCIKIY
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COCTaBOM BEIIECTBA W BUIOM XHMHYECKOW CBSI3H, MEXKIY
KOBQJIEHTHOM CBS3LI0 U KPpUCTAINIMYECKUM CTPOCHUEM
BEIIECTBA, MEKIY KPUCTAUTMICCKUM CTPOCHHEM BEIIECTBA
U er0 PU3NYECKUMU CBOMCTBAMH.

Cocmasnsams  GopMynbl  OMHApHBIX  COCIUWHEHUH 1O
BAJICHTHOCTH W HAXOOUMb BAJICHTHOCTH SJCMEHTOB IIO
dbopmyre OMHAPHOTO COETUHEHUS.

Hcnonvzosams MaTCpruaJIbHOC MOACIIUPOBAHNC

60

MeTtannmnueckas

XUMHUYECKas CBA3b

Meramnnyeckass XUMHAYECKAsl CBA3b U METAJINYECKAs
KpUCTaJIMueckasi pemérka. CBolcTBa BEIIECTB C
3TUM THUIIOM PEIIETKU. EnuHas npuposa XMMHUYECKHUX
CBsI3EM.

JdemoncTpanuu. BuneodparmMeHTsl U ciaiapl
«Meranmnuyeckas XxuMudeckas cBsa3b». Komtekuus
«MeTanibl U CIUIaBbI».

JlaGopaTopHbie onbIThl. 29. M3roToBneHue Mo,
WLTIOCTPUPYIOIIEH 0COOEHHOCTH METAIITMUECKON

CBsI3H

ObvscHamb, 4TO TAKOE METAJUTMYECKAs CBA3b.

Cocmasnsims ~ cXeMbl ~ 00pa30BaHUS  METALTUYCCKOU
XUMHYECKOU CBSI3H.

Hcnonvsoeams 3HaKOBOE MOJICITUPOBAHHE.
Xapaxmepuzosamo MEXaHHU3M o0Opa3oBaHus
METAJUTAYECKOMN CBSI3U.

Onpedensms TUT XUMHYECKOH CBsI3M 1O  opMmylie
BEIIIECTBA.

IIpusooums mpuUMephl BEIIECTB C METAJUIMYECKOM CBSI3BIO.
Ycemanasnueamb TpUUMHHO-CIEICTBEHHBIE CBSI3H MEXIY
COCTaBOM BEIIECTBA W BHJIOM XHMHYECKOH CBS3H, MEKITY
METANIMYECKON CBA3BI0 W KPUCTAJUIMYECKUM CTPOSCHUEM

BCIICCTBA, MCKAY KPUCTATNIMUCCKUM CTPOCHHUCM BCUICCTBA
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H €ro (1)I/IBI/ILI€CKI/IMI/I CBOMCTBaMH.

Hcnonvzosams MaT€praIbHOC MOACITIUPOBAHUC

61 Crenens okucnenusi | CreneHs okucineHus. CpaBHEHUE CTENEHU OKHUCIeHUs | OOviacHAmb MIOHATHUS «CTENEHD OKHCJICHU,
Y BaJE€HTHOCTH. [IpaBuna  pacu€ta  cTemeHel | «BallEHTHOCTHY.
OKHCJICHHS 110 POopMyIaM XUMUYECKUX COCTHMHECHUI Cocmasnsimes GOpMyYJIbl OMHAPHBIX COCAMHEHUI Ha OCHOBE
o0111ero crnocoda ux Ha3BaHHUH.
Cpasnusamo 6aienmHocms M CTETICHb OKUCIICHUS.
Paccuumvieams ~ cTelieHW OKHCIEHUS 10  QopMmylaMm
XUMHYECKHUX COETUHEHUI
62 OKHUCIIUTEIBHO- OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH. ObwsacHams TOHATHS «OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE
BOCCTaHOBUTENbHbIE | OmpeneneHUe CTENeHeH OKHCIEHHUS DJIEMEHTOB, | PEaKIHH, «OKHCIIUTEIIbY, «BOCCTAHOBHUTEIDY,
peakuuu 00pa3yloIuX BEMIeCTBA Pa3HBIX KJIACCOB. PeaklMu | «OKUCIICHHE», KBOCCTAHOBJICHHE.

HOHHOI'O obOMeHa n OKHUCJIIUTCIIbHO-

BOCCTAHOBHUTCJIIBHBIC peaKIII/II/I. OKI/ICJ'II/ITCJIB
M BocCTaHOBUTENL. OKHCIEHHE M BOCCTAHOBJICHHE.
CocraBieHnue ypaBHEHUI OKHUCJIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH METOJIOM IJICKTPOHHOTO
Oaanca

JdemoncTpanuu. B3anMopnencTtBue LMHKA C CEpoid,

Knaccuguyuposams xumudeckue peakuui MO INPU3HAKY
M3MEHEHUs CTENIEHEW OKUCIIEHHS SJIEMEHTOB.

Onpedensaimy OKHUCIAUTEIb U BOCCTAHOBHUTEJb, MPOLIECCHI
OKHCJIEHUS U BOCCTAHOBJICHHUS.

Hcnonvzoeams 3HAKOBOE MOACINPOBAHUC
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cosstHOM  kuciotor, xiopugaom wmeau(Il). T'openume
MAarHusl. B3aumoneiicteue XJIOpPHOM

Y CEpOBOJOPOHOM BOJIbI

63 O6o0menne W cucTemMaruzanus 3HaHM 1Mo TeMaM «llepuonuyeckuil 3aKOH M TEPUOAMYECKAs CHUCTEMA XHUMHUYECKHX JIIEMEHTOB
. . Menneneesa. Ctpoenue atomay U «XuMu4yeckas cBi3b. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUN»
64 Koumponvnas paboma no temam «llepuonudeckuil 3aKOH W TEpHOAMYECKas cucTeMa XuMudeckux snemeHtoB /. M. Menneneesa.
Crpoenue atoMa» u «XuMHu4ueckas cBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIINN
Pezep | 61
HOE

BpeMs
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KanennapHO-TeMaanecxoe IJIAHUPOBAHUE

9 KIIACC

(2 u B HEmem0, Bcero 70, U3 HUX 4 4 — pe3epBHOE BpeMs)

Homep
OcHOBHOe coaep:kaHue XapakTepucTHKA OCHOBHBIX BUAOB J1eSITEJIbHOCTH
ypoka Tema ypoka
ypoka y4yauuxcs (Ha ypoBHe y4eOHBbIX AeiicTBH)
n/n
IToBTOpeHue 1 00001IeHNEe CBeleHUid 0 Kypcey 8 kiacca. Xumuuyeckue peakuu (5 1)
1 Knaccudukanus bunapubie coenunenus. Oxcuapl coneobpasyromue | Xapakmepuzogams OKCHIBI, TUIPOKCUILI (OCHOBAHHS,
HEOPTraHUYECKUX U HecoleoOpasyromue. [UApOKCUIBI: OCHOBaHUs, | aM(poTepHbBIE TUIPOKCH/IBI, KHCIIOPOJICOIepKAIIIHE

BCIICCTB U UX

HOMEHKJIAaTypa

aM(pOoTepHble TUIPOKCUIBL, KHUCIOPOACOAEpKAIINE

KHCJIIOTHI. Cpennue, KHCIIBIC, OCHOBHBIE,

KOMILJICKCHBIE COJIH.
JdemoncTpanun. O3HAaKOMIIEHHE C KOJUIEKLIHMSIMU
O3HakoMJIEHHE C

MCTAJJI0OB n HEMCTAIIOB.

KOJUICKIIMSIMHU OKCHUJO0B, KUCJIOT U coJeit

KHCJIOTBI) U COJIM IO IUIaHY: COCTaB, CIIOCOOBI 00pa3oBaHUs
Ha3BaHWM, XapaKTEPHbIE CBOMCTBA U MOJIYYECHHE.
Knaccuguyuposams oxcuapl, TUAPOKCHIBI (OCHOBAHHMA,
amQoTepHbIe TUIPOKCHIBI, KHCJIOPOACOACpIKaALIUE
KHCJIOTBI) U COJIM 10 Pa3IMYHBIM NIPU3HAKAM.

Ymems»  mopTBepKIATH

XapaKTepUCTUKY  OTIEIbHBIX

HpCHCTaBHTeHCﬁ KJ1aCCOB HEOPraHn4CCKux BCIICCTB
YpaBHCHUAMU COOTBCTCTBYIOIIHUX peaKHHﬁ.
PaCKprGClI’I’Ib IFCHCTUYCCKYKO CBA3b MCKAY KiIaCCaMH

HCOPTaHUYCCKHUX COCI[I/IHGHI/II‘/'I
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2—3 Knaccuduxanuns OO0oOueHre cBeeHUH O XUMHMYECKMX peakuusx. | ObvAchams TOHATHS «XUMHUUYECKas PEAKLHUA», «PeaKkLuu
XUMHUUYECKHX peakiuii | Knaccupukanus — XUMHYECKHX — peakuud 1O | COeAMHEHUSN», «PEAKINH Pa3JIOKEHU», «peakluu 0OMeHa,
10 pa3INYHbIM pa3IUYHBIM OCHOBAHHUSM: [0 COCTaBYy M UHCIY | «PEAKUUH  3aMELICHUS», «pEeakUuu  HeUTpanusanumn,
OCHOBaHUSAM pearupyomux ¥ 00pa3yloUMXCs BEIIECTB, IO | «IK30TEPMUYECKHE peakuumy, «QHJO0TEPMUYECKHE
TEIIOBOMY 3(QEKTy, MO arperaTHOMY COCTOSIHUIO | PEaKLMu»,  «OOpaTUMble  peakluu»,  «HeoOpaTuMble
pearupyromux BeUIecTB, MO OOPaTUMOCTH, IO | PEAKIUU», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMNY,
U3MEHEHHUIO CTETEeHEH OKUCJIEHMSI 3JIEMEHTOB, I0 | KTOMOTEHHBbIE  PEaKUUN», <«TE€TEPOTreHHBIE  PEeaKLun»,
MCIIOJIb30BAaHUIO KaTaau3aTopa. «KaTaJIUTHYECKUE peakuumny, «HEKaTAJIMTUYECKHE
JlaGopaTopHble onbIThl. 1. B3aumopeiicTBue | peakuumn», «TemaoBoi ekt XUMUUECKOH peakiumny.
aMMHMaka M xjopoBojpopona. 2.  Peakuus | Knaccuguyuposams XMMHUYECKHE PEAKLUU MO pa3iIMYHbIM
HeWTpanu3anuu. 3.  HalmrogeHuwe — TEMIOBOTO | OCHOBAHUSM.
s dexra peakuuu HEeUTpaIu3aluu. 4. | Onpeodensams OKUCIUTEIb U BOCCTAHOBUTEJb, IPOLIECCHI
B3aumopeiictBue cepHOM KHUCJIOTBI C OKCHUIOM | OKHCIIEHHS M BOCCTAHOBIICHUS.
menu(ll). 5. Pasnoxenue mnepokcuaa Bopopoaa c | Habawooams M onucvieams peaklMyd MEX]y BELIECTBAMU C
MOMOIIIBIO KaTajasbl KapTodes TTOMOIIIBIO PYCCKOTO (POJTHOTO) sI3BbIKA M SI3bIKA XUMUHU
4—5 [Tonsitue o ckopoctu | IloHsiTHE O  CKOPOCTM  XUMHUYECKOM  peakuuu. | O6vaAcHAmMb, YTO TAKOE «CKOPOCTh XUMUUECKON pEaKIUm».

XAMHUYECKOH PCaKInu.

Karamuz

(DaKTOpBI, BIIMAONIUEC Ha CKOPOCTb XHUMHYCCKHX

peakuuii: npupoAa pearupyroumx BeLIECTB, HUX

KOHIIEHTpAaIus, TeMIieparypa, IUIOIA b
CONPUKOCHOBEHUS, HAJTM4He KaTajau3aTopa.
Karamus.

Apeymenmuposams BHIOOP €TUHAI] H3MepeHus V.
Vemanaenueams NPUYMHHO-CIICICTBEHHBIC CBS3M BIUSHHUS
pa3TUYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITUH.
Habnwooams u onucvieams peakuu MEXy BELIECTBAMU C

MTOMOIIBIO PYCCKOTO (POJTHOTO) A3BIKA U S3bIKA XUMHH
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JdemoHcTpauuu. 3aBUCUMOCTb CKOpPOCTH
XUMUYECKOW PEeaKIMu OT TPHUPOABI PEarupyronux
BEIIECTB. 3aBHUCHUMOCTh CKOPOCTH XHUMHUYECKOM
peaKIu OT KOHIEHTPAIUU pearupyromnux BEIeCTB.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOH pPEaKIuu OT
IUTOIIA/IA COMPUKOCHOBEHHUSI pEarupyrorux BeIlecTB
(«kunsmuit - cnoiiy). 3aBUCHMMOCTH  CKOPOCTH
XUMUYECKOW peakIMu OT TeMIepaTypbl pearu-
PYIOIIMX BEIECTB.

JlaGopaTopHble onbITHI. 6. 3aBUCUMOCTH CKOPOCTH
XUMUYECKOW PEaKIMu OT TPHUPOABI PEarupyronux
BEIIIECTB HA TMPHUMEPE B3aUMOJCHCTBHUS PACTBOPOB
tuocynbdara  HaTpus U XJIopuaa  Oapws,
THOCynb(ara HATPUs M COJSHOM KHCIOTBL 7.
3aBUCUMOCTh CKOPOCTHM XHMHUYECKOM pEakiuu OT
OPUPOALI METAUIOB TIPH WX B3aUMOJCUCTBUH C
COJITHOM KHUCIOTOW. &. 3aBUCHUMOCTh CKOPOCTH
XUMUYECKOW pEeaKIUu OT MPUPOJAbl KHUCIOT MpHU
B3aUMOJICICTBUM HMX C KeJae3oM. 9. 3aBUCHUMOCTH
CKOPOCTH XMMHYECKOH peakluu OT TeMIlepaTyphl.

10.

Hpoeoaumb OIIBITHI, IMOATBCPXKAAOIHUE  3aBUCHUMOCTH

CKOPOCTH XUMHUYECKON PEAKIH OT pa3In4HbIX ()aKTOPOB
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3aBUCUMOCTbh CKOPOCTH XHMMHUYECKOM peakiuu OT
KOHIIGHTpAallMd  pearupyrommx  BemecTtB.  11.
3aBUCUMOCTh CKOPOCTH XHUMUYECKOW pEaKIHH OT
IIOIIA U CONPUKOCHOBEHHUS pearupyromumx
BellecTB. 12. 3aBUCMMOCTh CKOPOCTU XUMHUYECKOMH

PCAKIHMU OT HAJINYMA KaTaJIUu3aTopa

Xumuueckue peakuuu B pacrsopax (10 v)

DNeKTpOIUTHYECKAS

Jucconuanua

[lonsitTne 00 SIEKTPOIUTUYECKON JIHUCCOLMAIIHH.
ONEeKTPOIUTBl U HEIIEKTPOJIIUTHL.  MexaHu3M
JUCCOLMALUNA  DJIEKTPOJIMTOB  C  Pa3JIMYHBIM
xapaktepoMm cBs3U. CTeneHb AIEeKTPOIUTHUYECKON
nucconuanni. CHIbHBIC U CIa0bIE 3JICKTPOIUTHI.
JdemoncTpauuu. HMcnoblTanue BEmWEeCTB © - UX
pPacTBOPOB Ha 3JEKTPONPOBOAHOCTD
JladopaTopHublii onbiT. 13. Jlucconmamms crmaObIx

JJIEKTPOJIUTOB HA MPUMEPE YKCYCHOM KUCIIOTBI

Xapaxmepuzoeambo HIOHSITHS <OQIEKTPOIUTHYECKAS
JUCCOLUALIUY, <«QIEKTPOIHUTHD), KHEITIEKTPOIUTHD.
Yemanaenueams TPUUNHHO-CIICACTBEHHBIE CBSI3U MEXIY
MPUPOIOH IEKTPOJIUTA U CTETIEHBIO €T0 JUCCOLUALIUH.
Yemanaenueams TPUUNHHO-CIIEACTBEHHBIE CBA3U MEXIY
TUIIOM XUMUYECKOM CBSI3M B DJIEKTPOJIUTE M MEXAHU3MOM

€ro JUCCOLMAINN
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7 OcCHOBHBIE OCHOBHBIC TIOJIOKEHUSI TEOPUHU DJIECKTPOJIMTHUCCKON | Xapakmepuzoeams TOHITHS «CTENEHb JIMCCOIMALIII,
TIOJIOKEHUST TEOPUU nuccormanuu.  Kmaccudukammss HMOHOB H WX | «CWIIBHBIE — DJIEKTPOJIUTBI»,  «CJIa0ble  AJIEKTPOJIUTHIY,
AIEKTPOIUTUUECKON cBoiictBa. KUCIOTBL, OCHOBaHMS M COJM KaK | KKATHOHBIY, «AHUOHBD», «KHCIOTBD), KOCHOBAHMSY, «COJIH.
nmuccormanuu (TDOJ]) | anexTponutel. VX kiaccudukamus 1 JUCCOITUAITHS. Cocmagnsame ypaBHEHUS 3IEKTPOJIUTHYECKON TUCCOIUALIAN

JdeMmoncTpaumnm. 3aBUCUMOCTh | KMCJIOT, OCHOBAaHHH U COJICH.

3JICKTPONIPOBOAHOCTH  YKCYCHOM  KHCJIOTHI  OT | Muntocmpuposams TPUMEPAMH  OCHOBHBIE — TTOJIOKCHUS

KOHIIEHTpaIMu. JIBI)KEHHE OKpAIIEHHBIX HOHOB B | TEOPUHU AJIEKTPOJIUTUUECKON JUCCOIHAITUH.

3JIEKTPUYECKOM T10JIe Paznuuams  KOMIIOHEHTBI ~ JOKA3aTeNbCTB  (TE3HCOB,
apryMeHTOB M (OpPMBI JOKA3aTEIbCTBA)

8—9 | XuMnueckue OO0mme XMMUYECKHUE CBOMCTBA KHUCIIOT: U3MEHEHHE | Xapakmepuzoeams OOIINE XUMUYECKHE CBOWCTBA KUCIOT C

CBOMCTBA KUCJIOT KaK

9JICKTPOJINUTOB

OKpPAacKM  HHIUKAaTOpOB,  B3aUMOJECHCTBHE  C
MeTaJUIaMH, OKCUAAMHU U TUAPOKCUAAMHU METAIIOB U
colsiMU. MoneKkynsipHble W HOHHBIE (TIOJNHBIE U
COKpamni¢HHbIC) YpaBHEHUS pPeakuuidl. XUMUYCCKHUM
CMBICJI  COKpPAalIEHHBIX  yYpaBHEHUH. Y CIIOBHSA
IIPOTEKAHUS PEaKUUN MEXIY dIIEKTPOJIMTAMU 0
KOHIa. P/l aKTHBHOCTH METaJIOB.

JlabopaTtopHbie onbIThl. 14. V3MeHEeHHE OKpacKu

WHIUKATOPOB B KHUCIOTHOM cpene. 15. Peakuus

MO3ULUKA TEOPUU BJIEKTPOJIUTUYECKON JUCCOLUALINH.
Cocmagnsame MOJIEKYJSIPHBbIE, TOJHBIE W COKpAlll€HHbIC
HWOHHBIC YPAaBHEHUS PEAKIUI C y94aCTUEM KUCIIOT.
Apaymenmuposams BO3MOXKHOCTh MPOTEKAHHUS PEAKIUU C
y4JacTHE€M KHUCJIOT Ha OCHOBE MpaBwia bepromne u psga
aKTUBHOCTH METAJIJIOB.

1Ipogooums XUMHYECKHE

OIIBITHI, MOATBCPKAAOIINC

CBOMCTBaA KHUCJIOT, C CO6J'IIOI[CHI/IGM mpaBuJI TEXHUKHU

0€30I1aCHOCTH.




61

HEWTpalu3allui pacTBopa WIEIOYM pPa3IuYHBIMU
kucnoramu. 16. [lomyuenue runpokcuna meau(ll) u
€ro B3aUMOJICHCTBUE C Pa3IUYHbIMU KHcaoTamu. 17.
BzauMmopneiicTBue CHIBHBIX KHCJIOT C OKCHAOM
meau(ll). 18—20. BszaumoneilcTBHE KHCIOT C

Metauiamu.  21. KauecTBeHHass ~ peakuus — Ha
KkapOoHaT-uoH. 22. [lomyyeHue cTynHsS KpeMHHEBOU
kucaotTel. 23. KauecTBeHHast peakuus Ha XJIOpUA-

WK Cynb(}aT-HOHBI

Habnrooams u onuceiéamso p€akuuu ¢ y4aCTHEM KUCIIOT

C TIOMOIIIBI0 PYCCKOTO (POTHOTO) SI3bIKA U S3bIKA XUMHUHU

10 XuMH4yecKue O6mmne XUMHYECKHE CBOIICTBa menoueit: | Cocmaenams MOJEKYISIPHBIC, TIOJHBIE M COKpAaIEHHBIE
CBOIMCTBAa OCHOBAHUM | B3aUMOJICICTBHE c KHCIIOTaMHU, OKCHJIaMU | HOHHBIE YPABHEHUS PEAKLIUN C YHaCTHUEM OCHOBAHHMIA.
KaK 3JIEKTPOJIUTOB HEMETAIJIOB, consaMu. OOIIMe XUMUYECKHE CBONUCTBA | Ap2yMeHmuposams BO3MOKHOCTh MPOTEKAHUS PEAKIH ¢
HEpPacTBOPUMBIX OCHOBaHUM: B3aWMOJEHCTBHE C | yYaCTUEM OCHOBaHMM Ha OCHOBe mpasuiia beproe.
KHUCJIOTaMU, Pa3jiokKeHHEe IPU HarpeBaHUU. Ilposooums  ONBITHI, TOATBEPKAAIONINE XUMHUYECKHE
JlaGopaTopHble onbIThl. 24. VI3MEeHEeHHE OKpPACKU | CBOWCTBA OCHOBAaHWH, C COOJIIOJEHHEM TNPABWII TEXHUKHU
WHUKATOPOB B HIEJI0YHOU cpezne. 25. | GezomacHOCTH.
BsaumopeiicTBue menouelt ¢ yriaekuciabiM Ta3oM. | Habnodams M onucviéams peakluu ¢ y4aCTHEM KHCIOT C
26. KauecTBeHHass peaklMsi Ha KaTHOH aMMOHHSA. | IOMOLIbIO PYCCKOTO (POJIHOTO) A3bIKA U A3bIKa XUMHHU
27—28. Tlonyuyenne tuapokcuma meau(ll) m ero
pasiioxeHue
11 XuMuyeckue OO61re XUMHUYECKUE CBOMCTBA CPETHUX COJICH: Xapaxkmepuzosams 00IIME XUMHYECKUE CBOMCTBA COJIEH C
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CBOMCTBA COJIEH KaK

AIIEKTPOJIUTOB

BSaHMOHeﬁCTBHe C KHCJIOTaMH, 11€jio9aMu, COJIsIMU

u MeTamraMu. BzanMoeiicTBHe KUCIBIX COIEH CO

[EJI0YaMU.
JlaGopaTopuble onbiThl. 29. BzaumoneiicTBue
kapOonaroB ¢  kuciotamu. 30.  Tlomyuenue
ruapokcuaa kenesa(lll).  31. BsaumopeiicTBue

xKenesa ¢ pacTBopoM cyibhara menu(ll)

MO3ULIUN TEOPUH IEKTPOIUTHUECKON JUCCOLUALH.
Cocmagnames MOIIEKYJSpHbIE, TOJHBIE U COKpAIIEHHBIE
VMOHHBIE YPABHEHUS PEAKIMM C YIaCTHEM COJICH.
Apaymenmupoéams BO3MOXKHOCTb IIPOTEKAHUS PEAKLMN

C y4aCTueM COJICH Ha OCHOBE IIpaBUIa BepTOJ'IJIe.

Ilposooums  OMBITHI, TOATBEPKAAIONINE XUMHUYECKHE
CBOMCTBa coJIel, C COOJIIOJICHUEM TIpaBUJ TEXHUKHU
0€30I1aCHOCTH.

Habniooams 1 onucviéams peaklMu C y4acTUEM coJiei

C IIOMOLIBIO PYCCKOTO (pO,Z[HOFO) SA3bIKA U A3bIKa XMMHH

12 [Tonsitre o ruaponuse | I'maponu3 kak 0OMEHHOE B3aMMOJICHCTBUE cosiell ¢ | Yemanasnueams 3aBUCUMOCTD MEXIY COCTaBOM COJNH U
coneit BOJOM. [MIponM3 conmM CUIBHOTO OCHOBAaHUS U | XapaKTepoM €€ rMApoiH3a.

ciaboit  kucnotel. ['maponmus3  comm  cnaboro | Awanusuposames  Cpely pacTBOpa COJIM  C  IOMOIIbIO
OCHOBAHMSI M CHJIBHOW KHUCJIOTBHL. BOIOpOIHBINA | MHAUKATOPOB.
nokazateins (PH). IIpoeno3uposams THII TUAPOIU3A COIM HA OCHOBE aHAIU3a
JemoncTpanuu. OnpezneneHue xapakrepa cpeabl B | €€ GopMyIibl
pacTBopax cosei

13 IIpakmuueckasn CBoiicTBa KHCIIOT, OCHOBaHMH, OKCHUAOB M coieil | Yuems oOpamartbcst ¢ J1a00OpaTOpHBIM 000pYIOBaHHUEM

paboma 1. Pemenune
HKCTIEPUMEHTAIBHBIX

3aaa4 10 TEMC

B CBCTC TCOpHUU BHCKTpOHHTquCKOﬁ JAucCconuannu
n Hpe,I[CTaBJ'IeHI/Iﬁ 00 OKHUCJIHTCIIBHO-

BOCCTAHOBUTCIIBHBIX PCAKIUAX

" HarpeBaTCJIbHBIMU HpI/I60paMI/I B COOTBCTCTBUU
C IMpaBUJIaMHU TCXHHUKH 0€30IacHOCTH.

Habniooamws cBONCTBA 3JIEKTPOJIUTOB.
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«BHCKTpOHI/ITI/I‘ICCKaﬂ

JIMCCOLMAITH

Habniooams w  onucvieams peakuum ¢ y4yacTHEM
AJIEKTPOJIMTOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIH
POJHOTO) SI3BIKA U SI3bIKA XMMUHU.

Dopmynuposamp BBIBOJBI IO PE3yabTaTaM IMPOBEAEHHOTO

HKCHEPUMEHTA
14 O06001IeHNe U cHCTeMaTHU3alus 3HAHUN TI0 TeMe « XMMHUYECKUE PEaKIH B PACTBOPAX AIIEKTPOIHUTOBY
15 Konmponvnas paboma I 1o TeMe «XUMUYECKHE PEAKLIUU B PACTBOPAX JIEKTPOIUTOBY
HemeTanabl 4 uX coequHeHUs (25 1)
16 Ob6mmas CrpoeHre aTOMOB HEMETAJUIOB M HMX MOJOXKEHUE B | OObACHAMb, YTO TAKOE HEMETAILIBI.
XapaKTepUCTHKA HePUOTUIECKOM cucTeme. Psn | Xapakxmepuzosams XuMuuecKkue 3J€MEHThl — HEMETAILIBI U
HEMETaJJIOB 3JIEKTPOOTPHULIATEILHOCTH. Kpucrannuueckue | ctpoeHue, GpU3MUecKue M XUMHUYECKHUE CBOMCTBA MPOCTHIX
pPEIIETKM HEMETAJUIOB — IPOCTBIX  BELIECTB. | BELUIECTB — HEMETAJJIOB.
dusnyeckue  cBoiictBa  HeMertawioB.  OOuwme | Obwvsacuamo 3aBUCUMOCTb OKHCJINTEILHO-
XMUMHUYECKHE CBOHCTBA HEMETAJUIOB: OKHCIIUTENbHBIEC | BOCCTAHOBUTENIBHBIX ~ CBOMCTB (WM MpedcKasviéamy

1 BOCCTAaHOBUTEIIbHEIC.
Jdemoncrpauunu. Konnekiusa HemeramwioB. Moaenu
KPUCTAJUTMYECKUX PEMETOK HEMETAJIJIOB: aTOMHBIC
MoJieKyJsipHble. O30HAaTOP U MPUHLUIIBI €r0 pabOTHI.
l'opeHue mpoCThIX BEIIECTB — HEMETAJUIOB: CEpHI,

tdocdopa, npeBecHOro yris

CBOI’ICTBE[) QJICMCHTOB-HCEMCTAJIJIOB OT HX IIOJOXCHHA B

nepnonﬂquKoﬁ CHUCTCMC XUMHNYCCKHUX 3JICMCHTOB

. . Menaeneena.
Yemanasnueamy TPUUWHHO-CIICICTBEHHBIC CBSI3U  MEXTY
CTpOCHI/IeM XI/IMI/ILICCKOf/’I THUIIOM

aTroMma, CBSI3bIO,

KpHCTaHHquCKOﬁ peIJ_IéTKI/I HEMETaJlJIa U €ro COeTUHEHUN 1
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(bl/ISI/I‘IeCKI/IMI/I CBOMCTBaMM JaHHOI'O HEMETalllla Hu €TI0

COEIMHEHUI.
/Jlokazviéamb OTHOCUTEIBHOCTh NOHATHUH «METauD» U
«HEMETaJ»

17 OGmmas lanorensr, cTpoeHWE HWX aTOMOB U MOJEKyl. | Xapakmepuzosams CTpoeHHE, (HU3UUSCKHE M XUMUUYCCKHE
XapaKTepUCTHKA ®usnyeckue U XMMHUYECKHE CBOMCTBA TaJlOr€HOB. | CBOMCTBA, IOJIyU€HUE U IPUMEHEHHE TajJOreHOB B IUIaHE
anemeHToB VIIA- 3aKOHOMEPHOCTH HM3MEHEHUsI CBOMCTB TAJIOT€HOB B | 0OIIEro, 0COOCHHOTO U €IMHUYHOTO.

TPYINIbl — rajoreHoB | 3aBUCHMOCTH OT WX TOJIOKEHHUS B NMEPUOANYECKON | Ycemanasnueams TPUUNHHO-CIEACTBEHHBIE CBSI3U MEXKIY
cucteme. HaxoxaeHue rajioreHOB B MPUPOJE M HUX | CTPOEHHEM  aTOMa,  XHUMHUYECKOHW  CBA3bIO,  THUIIOM
HOJTyYEHHE. buonoruueckoe 3HaYeHUE U | KPUCTAIUTMYECKON PEeHIETKH y TaTOT€HOB U (PU3UYECKUMU U
IPUMEHEHNE TaJION€HOB. XMMHUYECKHMH CBOMCTBAMU 3THX BEILECTB
JdemoncTpanun. O6pa3ipl raloreHoB — MPOCTHIX
BellecTB. B3anMoeiicTBre rajloreHoB ¢ MeTaulaMu.
BritecHenue xjaopom OpoMa WM MOJia U3 pacTBOPOB
UX COoJen

18 CoenuHenus lamoreHoBoIOpOABI M COOTBETCTBYIOIIME UM | Xapakmepu3o6ams C UCIIOIB30BAHUEM PYCCKOTO (POIHOTO)
raJIoreHOB KUCJIOTHI: IJIABUKOBAsi, COJISTHAsl, OPOMOBOZOPO/IHAS, | SI3bIKA M A3BIKA XMMHUHU COCTaB, (PU3UUECKUE M XUMHUYECKHUE

nonoBonopoanas. lamorennael. KauecTBeHHBIE
peakuuu  Ha  rajgoreHuA-uoHsl.  [IpumeHeHue
COEIMHEHUH TaJIOT€HOB.

JdemoHcTpanus. Konnekuus IIPUPOJIHBIX

CBOWCTBA, TOJYYEHHE U MPUMEHECHHE  COCIUHEHUU
raJIOr€HOB.
Hasvieams coenuHeHWs TajoreHoB 1o Qopmyne u

cocmasnsims GOPMYJIbI 110 UX HA3BAHUIO.
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COCJIMHEHUH XJI0pa.
JlaGopaTopHblii onbIT. 32. Pacnio3HaBanue

TrajJorcHua-uoHOB

Yemanasnueams TPUYWHHO-CIICICTBEHHBIC CBSI3U MEXTY
XUMHYECKON CBSA3BIO M TUIIOM KPUCTAJUTMYECKOMN PEIIETKH B
COCIIMHEHUSIX TAJIOTCHOB U (PU3NYCCKUMHU U XUMUICCKUMU
CBOMCTBAMH DTHUX BEIIECTB.

Ilposooums, mnab00amb W  ONUCHIGAMb XUMHYECKHUI
AKCTIICPUMEHT I10 PACMO3HABaHHUIO TaJOTCHHU]I-MOHOB C
cOOJTI0JICHHEM MPABUII TEXHUKHU 0€30TMTaCHOCTH.

Buinoaname

pacu€Tel MO XHUMHYECKHM (GopMylTaM |

YpPaBHCHUAM peaKuHﬁ, MMPOTCKAOIMIUX C yY49aCTHEM

COCJIMHEHUH T'aJIOTCHOB

19

Ilpakmuueckas
paboma 2. zyuenue
CBOMCTB COJISTHOM

KHCJIOTHI

ConsiHast  KuCIOTAa KaK CHJIBHBIA  3JIEKTPOJIUT.

TunuyHele peakuuu KUCIOT, XapaKTEpHbIC I
COJITHOM KHCIIOTBI: B3aUMOJECHCTBUE C METAJUIAMM,
OCHOBHBIMH u aM(pOTepHbIMU OKCUJIaMHU,
OCHOBaHMSAMU ¥ aM(OTEPHBIMH THAPOKCHUIAMH,

consamu. KauecTBeHHas pcaKknuAa Ha XJIOpUA-UOH

Ymemsv obOpamatbesi ¢ 1abopaTOpHBIM O0OPYIAOBaHHEM U

HarpeBaTeIbHBIMM  NPUOOpPaMH B COOTBETCTBUHU  C
IIPaBUIAMU TEXHUKHU 0€30IaCHOCTH.

Habniooams cBOICTBa 3MEKTPOJUTOB U MPOUCXOIALINX C
HUMMU SIBJICHU.
Habniooamy WM onucvigams  peaklMu C  y4acTUEM
ANIEKTPOJIUTOB C TOMOIIBID PYCCKOro (POJHOrO) s3bIKa U
A3bIKa XUMUHU.

Dopmynuposams BBIBOIBI TIO pE3yJabTaTaM IPOBEIEHHOTO

IKCIIEPUMEHTA
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20 OO6mas OO6mas xapakTepucThka 3jeMeHTOB VIA-rpynmsl. | /lasamb  OOIIyI0 XapaKTEPUCTHKY aToOMaM, IPOCTHIM
XapaKTEePUCTHKA Cepa B mpupone W e€ moiydeHHe. AJIIOTPOITHBIE | BEIIECTBAM M COCTUHEHHSIM XaJbKOTEHOB B 3aBHCUMOCTH OT
anemeHToB VIA- MOAU(UKAIIMK CEPbl M MX CBONCTBA. XUMHUYECKHE | UX MOJIOKEHUS B IEPUOJUICCKON CUCTEME.

TPyMIBl — CBOWCTBA cephl U €€ IPUMEHEHHE. Xapakmepuzoeéams CTpOEHHE, aUNIOTPOIHUIO, PU3NUECKHUE U

xanbkoreHoB. Cepa JemMoncTpanun. B3anmoeiictBue cepol ¢ XHUMHUYECKHE CBOMCTBA, MOJIyYCHHUE U IPUMEHEHHUE CEPHI.

MeTanamMu. ['opeHue cepsl B KUCIOpOIe Ycemanasnueams TPUUMHHO-CICACTBEHHBIE CBSI3U MEXKIY

CTPOCHHEM  aToMa, XHMHYECKOH  CBSI3pIO,  THIIOM
KPUCTAJUIMIECKON peméTku cepbl U e€ (PU3MUECKUMH U
XUMHYECKUMHU CBOMCTBAMH.
Buinonnams  pacu€tel 1mo XuMudeckuMm Qopmyiam U
YpaBHEHUSM PEaKIUH, MPOTEKAOIINX C YIaCTHEM CEPHI.
Ilposooums, mnabaodams W oOnNUCHIGAMb XAMHYECKHUI
HKCHEPUMEHT 110 TOPEHUIO CEPBl HA BO3YyXE M B KHUCIOPO/IE
¢ coOIoIeHHEM MPaBUIT TEXHUKHU O€30MacCHOCTH

21 CepoBojopon u CepoBOOpO/I: CTPOCHHE MOJICKYIBI, (hu3udeckue u | Xapakmepuzoeams ¢ UCTOIB30BAHUEM PYCCKOTO (POHOTO)

CyIb(UIBI

XHUMHUYCCKHUC CBOﬁCTBa, NOJIydCHHUEC H 3HAYCHHC.

CepoBogoponnas kucnora. Cynbuabsl u  ux
3HaveHue. JIroMuHODOPHI.
demoncTrpanmun. Kommekmusi CyiabUIHBIX PYII.

KauectBeHnHas peakiys Ha Cynb(puI-uoH

S3bIKA M SI3bIKA XUMHH COCTaB, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBA, TMOJIYYeHHE M TPUMEHEHUE COCJIMHCHHUI CEphl B
CTEIICHU OKHCJICHUS —2.

Hasvieams coenuueHus cepbl B CTENIEHU OKUCIEHUS —2 TI0
dbopMmyre u cocmagnsams GOPMYIBI IO UX HA3BAHUIO.
Cocmasname  MONEKYISPHBIE U

HOHHBIC  YPABHCHUA
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peakuui, XapaKTepU3yIIHE XUMHYECKHE  CBOMCTBA
COEJIMHEHUH CEPhI B CTEIICHU OKUCIICHUS —2.

Onucvlieams IIPOLIECCHI OKHCJICHUS-BOCCTAHOBIICHUS,
onpeoensims OKUCINTENb U BOCCTAHOBUTEND U COCMABIAMb
JIEKTPOHHBIA OajlaHC B pEaKUUsAX C y4acTHEM Cephbl B
CTCTICHU OKUCIICHUS —2.

Yemanaenueams TPUYNHHO-CIIEICTBEHHBIE CBSI3U MEXIY
XUMHUYECKOHN CBSI3bI0 U TUIIOM KPUCTAIUIMYECKON PEIIETKHU B
COCJMHEHUSIX cepbl U (PU3MUECKUMH M XUMHUYECKUMHU

CBOMCTBaMH PTHUX COEIMHEHUN

22

Kucnopoausie

COCANHCHUSA CCPBI

Oxcun cepwi(IV), ceprucras Kuciora, Cyab(UTHL
KauecTBenHnas peakius Ha Cyab(UT-HOH.

Oxkcun cepoi(VI), cepHas KucinoTa, CyibQaThl.
Kpucramnorngparsl. KauecTBeHHass peakius Ha
Cynb(aT-HoH.

JemoncTpanuu. OOeciBeunBaHUE OKpalllEHHBIX
TKaHEH U [IBETOB CEPHUCTHIM I'a30M.
B3aumopeiicTBue  KOHUEHTPUPOBAHHOM  CEPHOM
KUCIOTBI ¢ Meapto. OOyriauBaHUE OpPraHMYECKHX
BEILECTB KOHLICHTPUPOBAHHON CEPHOU KUCIIOTOM.

JlabopaTtophsiii onbIT. 34. KauecTBeHHBIE peakMK

3anucvieams GHOPMYIIBI OKCHIOB CEPBI, HA3blI8AMb WX,
onucvléams CBOWCTBA HA OCHOBE 3HAHUU O KHCJIOTHBIX
OKCHJIaX.

Xapaxmepuzoeams ¢ UCHOJIB30BAaHUEM PYCCKOTO (POAHOIO)
SA3bIKa U A3bIKAa XUMHUHU COCTAaB, (bmnqecm/le U XUMHWYCCKHUEC
CBOMCTBA CEPHOI KUCIIOTHI KaK 3JIEKTPOJIUTA.

Cocmasnames  MONEKYNSIpHbIE W HWOHHBIE YypaBHEHUS
pEaKUUi, XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA CEPHOI
KHCJIOTHI.

Pacnosnasams cynbhaT-nuoHBIL.

Xapaxmepuzoeams ¢ UCTIONB30BAHUEM PYCCKOTO (POAHOTO)
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Ha CyNIb(aT-nOHbBI

S3bIKa M SA3bIKA XHMHU CBOMCTBa KOHHGHTpHpOBaHHOﬁ

cepHoﬁ KHCJIOTBI KaK OKHUCJIUTCIIA.

Cocmasensamo ypaBHCHUS OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI METOJIOM JJIEKTPOHHOTO
OajaHca.

Buinoansame pacuérbl MO0  XUMHYECKUM (QopmyiaamM H

YPaBHEHUSIM pPEAKIMi, MPOTEKAIOMNX C YYaCTUEM CEPHOU
KHUCJIOTBI.

Habniwooams 1 onuceiéams XUMUYECKUHM SKCTIEPUMEHT

23 Ipakxmuueckas CepHass KHCIIOTa KaK CHJBHBIH  DIIEKTPONHT. | Ymems obOpamathcsi ¢ 1a00paTOPHBIM 00OpYHOBaHHEM U
paboma 3. zyuenune | TunuuHble peakiuu KUCIOT, XapaKTE€pHbIE IS | HArpeBaTeIbHBIMH  NPUOOpaMU B COOTBETCTBUU  C
CBOICTB CEpHOI pa30aBIeHHOI CEpPHOI KUCIOTHI: B3aUMOJICHCTBUE C | MPaBUIAMH TEXHUKHU 0€30MaCHOCTH.

KHCJIOTBI METaJlJlaMd,  OCHOBHBIMU U aMm@oTepHbIMU | Habaroodams CBOWCTBA 3JIEKTPOJIUTOB U MPOUCXOASIIUX C
OKCHJIAMHM,  OCHOBaHMSIMM M aMQOTEpPHBIMU | HUMU SIBJICHUII.
TUApOKcUAaMHy, conaMu. KaduecTBeHHas peakuus Ha | Habniodams W onucvleams  peakuud € y4acTHEM
cynb(ar-uoH 3JIEKTPOJIMTOB C MOMOIIBIO €CTECTBEHHOrO (PYCCKOIO WU
POJIHOTO) A3BIKA U S3bIKA XUMHH.
@Dopmynuposamb BBIBOJBI 110 pe3yJabTaTaM IPOBEAEHHOTO
JKCIIEPUMEHTA
24 Obmas OOmass XxapakTepucTuka 53JIeMeHTOB VA-rpynnsl | [Jasams 0oOLIyl0 XapaKTEpPUCTUKY aTOMaM, MPOCTHIM
XapaKTepUCTUKa A30T, CTpoeHME aToMa W MOJIEKYJbl a30Ta. | BEIIECTBAM M COEIMHEHHUSM »3JieMeHTOB VA-Tpymnmbl B
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XUMHAYECKUX
yneMeHTOB VA-

rpynmsl. A30t

®duznyeckue U XMUMUYECKHME  CBOMCTBA U
MpUMEHEHHE a30Ta. A30T B TPUPOAE H €r0
Ouosioruueckas poJb.

demoncrpanun. J[uarpamma «CocTaB BO3IyXay.

Buneodparments! u cnaiinbl «[Itnabu 6a3apei»

3aBUCHUMOCTH OT UX IOJIOKEHHUS B IEPUOJUUECKON CUCTEME.
Xapaxmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POAHOIO)
A3bIKa W SI3pIKa XUMHH CTPOCHHE, (HU3HUECKUE W
XMMHUYECKHE CBOMCTBA, IOJIyYEHUE U IPUMEHEHHUE a30Ta.
Ha3zvieams coequnenus azota no GopMmylie U cocmasisims
(bopMyIIbI 110 UX HA3BAHHUIO.

Ycmanaenueams TPUUNHHO-CIEICTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM aTOMa M MOJIEKYJIbI, BUIOM XMMHUYECKOHN CBS3H,
TUNIOM  KPUCTAJUIMYECKOM  pEemETKM a30Ta U €ro
(U3MYECKUMU U XUMUYECKUMU CBOWCTBAMH.

Buvinonnams  pacu€rel 1O XUMHUYECKUM (opmyiamM Hu

YpaBHEHUSIM PEAKIINi, MPOTEKAIOIINX C y4aCTUEM a30Ta

25

Awmmunak. Comu

AMMOHU

AMMMaK, CTpOEHME MOJIEKYJIbl M (QU3NUecKue
CBOMCTBAa. AMMHaudHas BOJA, HAIIATBIPHBIA CIUPT,
TUApPAT aMMHUaKa. JJOHOpHO-aKIENTOPHBINA MEXaHNU3M
o0pa3oBaHUsl CBSI3M B KAaTHOHE  AMMOHHUS.
BoccranoBuTenpHBIE CBOMCTBA aMMHAKa.

Comu amMoHMs M ux npumeHenue. KaudecTBeHHas
peaknus Ha KATHOH aMMOHHUS.

cobupanne

Jdemoncrpanun.  Ilonyuenue,

pacnio3HaBaHUEC aMMHaAKaA. Paznoxxenue AUuXpomara

Xapaxmepuzoeams ¢ UCTOIB30BAHUEM PYCCKOTO (POAHOIO)
S3pIKa W SI3bIKa XUMHUH COCTaB, CTPOCHHE MOJIEKYJIbI,
¢dusnueckne W XUMHYECKHE CBOWCTBA, TMONYYCHHE U
IIPUMEHEHNE AMMUAKA.

Ha3zvieams conu amMmMoHMsI 10 GopMyllaM U COCMABIAmMb
(GbOopMyIIbI 110 UX HA3BAHUSAM.

3anucvieamby ~ MOJEKYJASpHbIE W  WOHHBIE YpaBHEHUS
peaKuuid, CBOICTBa

XapaKTEepU3yIIIUX  XUMHYECKUE

aMMMaKa M coJieil aMMOHHUS.
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AMMOHHSL.
JlaGopaTopHbiii onbIT. 36. KauecTBeHHasi peakuus

Ha KaTHOH aMMOHU

Cocmasgnamo ypaBHEHUS OKHCJIUTENBHO-
BOCCTAHOBUTEIBHBIX pEaKIUi ¢ y4YacTHEeM aMMHaKa ¢
MIOMOIIIBIO METO/1a AJICKTPOHHOTO OajaHca.

Yemanasnueams TPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXAY
BHJIOM XHMHYECKOW CBSI3U, THIIOM KPHUCTAUIMYECKOM
pEemETKH B aMMHUAKe U COJIIX aMMOHHMS U (PU3HYECKUMU
XAMHAYECKHUMH CBOHCTBAMHU 3THUX BEIIECTB.

Ilposodumys, HabMOOamMs WM OnNUCLIBAMb XUMUYCCKUN
SKCHEPUMEHT IO PAClNO3HABAHUID MOHOB AMMOHHS C
coOJII0ICHHE TTPaBUJI TEXHUKHU 0€30MacHOCTH.

Boinoauame

pacuéTtbl MO XUMHUYECKUM (opmyraamM H

YPaBHEHUSIM PEAKLIMM, MPOTEKAIOIINX C YHaCTHEM aMMHUaKa

26

Illpakxmuueckas
paboma 4.
[Tonyuenne ammuaka
Y U3YYEHHUE €ro

CBOHCTB

HonyquI/Ie, CO6I/IpaHI/Ie M paCIliO3HaBaHUC aMMHaKa.

N3yueHne pacTBOpUMOCTH aMMHaka B BOJIE U

XapaKTepUCTUKAa OCHOBHBIX  CBOWCTB  rujpara
ammuaka. KauecTBeHHass peakiuss Ha KaTHOH
aMMOHHS

Hlonyuams,  cobupamv W  pacnosnasamv  aMMHaK.

Obpawamvcsa ¢ nabopaTopHbIM  00OpyIOBaHUEM |

HarpeBaTeIbHBIMH  MPUOOPAMHU B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habnwoamv u onucvléams XUMHUYECKUH DKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOIBI TI0 pE3yJabTaTaM IPOBEIEHHOTO
JKCIIEPUMEHTA.

Compyonuuams B TIpoliecce Y4eOHOTO B3aMMOJCHCTBHS
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pu paboTe B rpymnmnax

27—28

Kucnopoausie

COCIMHCHUSA a30Ta

Oxcupl a30Ta: HECOIE00pa3yIoLIe U KUCIOTHBIE.
A3oTHCTas KUCJIOTa U HUTPUTHIL. A30THasi KHUCIIOTA,
€€ noylydeHue U cBoricTsa. Hurpartsl.
JdemoHcTpauuu. B3aumoneiictBue
KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTBI C MEJIBIO.
l'openne uépnoro mnopoxa. Pa3znoxxeHume HuTpara
KaJIMsg U TOPEHUE JPEBECHOTO YroJibKa B HEM.
JlabopatopHblii onbIT. 37. XuMHUUYECKUE CBOMCTBA

a30THOM KHCJIOTHI KaK QJICKTPOJIUTA

Xapakmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA M SI3BbIKA XUMHH COCTaB, (PM3MUECKUE U XUMHUYCCKHE
CBOMCTBA, ITOJIyYEHHUE U IPUMEHEHUE OKCHUJIOB a30Ta.
Cocmagname  MONEKYJISIPHbIE W WOHHBIE  ypaBHEHMsS
peaKkuuii, XapakTepHU3yIOLIMX XUMHUYECKHE  CBOMCTBa
OKCHJIOB a30Ta.

Yemanaenueams TPUUUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
BUJIOM XHMHYECKOW CBS3M, THUIIOM KPUCTAIIMYECKOU
pemETKH B OKCHJAaX a30Ta W WX (U3UYSCKUMH H
XUMHUYECKUMH CBOMCTBaMMU.

Xapakmepuzoeamsb ¢ UCNOJIB30BAHUEM PYCCKOTO (POJIHOTO)
SI3bIKA M SI3bIKA XUMHH COCTaB, (PU3MUECKUE U XHUMHUYECKUE
CBOWMCTBAa Q30THOM KHUCJIOTBI KakK »JJIEKTPOJUTa U €€
MPUMEHEHHUE.

Banucvieams MOJICKYJIAPHBIC W HWOHHBIC  YPAaBHCHUA
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peakuui, XapakTepu3ylollue XUMHYECKHEe CBOICTBa
A30THOM KHUCJIOTHI KaK AJIEKTPOJIHTA.

Ilposooums, mnabaodams W ONUCHIGAMb XAMHYECKHUI
JKCIEPUMEHT, XapaKTepU3YIOIIUKA CBOMCTBA  a30THOU
KHCIIOTBI KaK »JJIEKTPOJIMTA, C COOJIOJEHUEM MPaBHI
TEXHHUKHU 0€30MaCHOCTH.

Xapakmepuzo6amsb a30THYIO KUCIIOTY KaK OKHACITHTENb.
Cocmasnsams

ypaBHEHUs OKHUCJIUTEIBHO-

BOCCTaHOBUTENBHBIX peakuui, XapaKTEPU3YIOINX
XMMHMYECKHE CBOMCTBA a30THOM KHUCIIOTHI KaK OKUCIIUTENS, C
MOMOIIbI0 METO/IA SJIEKTPOHHOTO OajaHca.

Ilposooums, mnabaodams W oOnNUCHIGAMb XAMHYECKHUI
JKCIIEPUMEHT, XapaKTepU3YIOLIUKA CBOMCTBA  a30THOU
KHUCJIOTBI KaK OKHCIIUTES, C COOJIIOICHUEM IPAaBUII TEXHUKU

0€30I1aCHOCTH

29

docdop u ero

COCAMHCHUA

®ocdop, crpoenune aroma u amtorponus. Pochuabl.
®ochun. Oxkcua  dochopa(V) wu  dochoprHas
kuciota. docdarer.

JdemoncTpanun. O6pasibl NPUPOAHBIX COSTUHEHUN
tdocdopa. T'openue ¢dochopa Ha Bozayxe U B

kucnopone. Ilomydenune Oenoro  Qocdopa u

Xapaxmepuzoeams ¢ UCTIONB30BAHUEM PYCCKOTO (POAHOTO)
SI3bIKA U SI3bIKA XUMHUH CTPOCHHE, AJTIOTPONHIO, (pr3nueckue
U XHMHUYECKHE CBOWCTBA, IIOJIyYeHHE W IPUMEHEHHE
dbocdopa.

CaMOCTOSTEIIFHO onucsleanto CBOMCTBaA OKCHJga

dochopa(V) Kak KHUCIOTHOTO OKCHIAa H CBOKMCTBa
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UCIIBITAHUE €T0 CBOWCTB.
JlaGopaTopHbiii onbIT. 38. KauecTBeHHas1 peakuus

Ha pocdar-noH

dhochopHOI KUCTOTHI.

Unnrocmpupoeams  CBOWCTBA  OKCHZAA

dbochopa(V) wu

¢dochopHOIl KHCIOTBI ypaBHEHUSMH COOTBETCTBYIOIIHX

peaKUHnid.
Ilposooums, mnab00amb W  ONUCHIGAMb XUMHYECKHUI
OKCIIEPUMEHT C  COONIONEHHEM  TMpaBW  TEXHUKHU
0€30MacHOCTH.
Pacnosznasams pocdat-noHsI
30 OO6mmas O6mas xapaktepucTtuka sjiemMeHToB IVA-rpynmei: | [Jasams 0o0UIyr0 XapakTEPUCTHKY aTOMaM, IPOCTHIM
XapaKTePUCTUKA O0COOCHHOCTH CTPOCHHSI AaTOMOB, TIPOCTHIX BEIIECTB M | BEIMIECTBAM M COCAWHCHHSM JJIeMEHTOB [VA-rpynmsl B

3neMeHToB |V A-

IpyInIsl. YIIepon

COCI[I/IHeHI/Iﬁ B 3aBUCUMOCTH oT ITOJIOKCHUA

JJIEMEHTOB B IIEPUOJHMYECKOM CHUCTEME. YTIEpPOA.
Kpyrosopot yriepona B mpupoje. AJIOTPOIHbIE
rpajpur.  AMOpQHBIH

yIJIepoa: caxa, IPEeBECHBIH yroib. AjcopOrus.

MoauUKAIIMK:  aiMa3s,

XUMUYECKUe CBOMCTBA yrieposa.

Kokcoxummueckoe npou3BOACTBO U €ro MPOAYKLHS.
KapOunpr.

Jdemoncrpanun. Komnekuus «O0pa3ibl NpupoIHbIX
Iloprper H. [I.

COCAMHEHUN  YIJIEpOAay.

3eIUHCKOTO. Ilornomenue AKTUBUPOBAHHBIM yrneM

3aBUCHMOCTH OT UX IOJIOKEHUS B IEPHOJNUECKON CHCTEME.
Xapakmepuzoeams ¢ UCTOJIB30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKa U SI3bIKa XMMHH CTPOCHUE, AJJIOTPOIHIO, (PH3UYecKue
U XUMHYCCKHE CBOWCTBA, IIOJydeHUE U MPUMCHCHHE
amop(HOTO yriepoja.

CpasHusamsb CTpOEHHUE U CBOWCTBA anMasa u rpadura.
Onucvieams OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA
yriepoa.

HaOMI0O0ams W ONUCKIBAMb  XAMWYECKHI

IIposooums,

OKCIICPUMCHT C CO6HIO,Z[CHI/I€M IpaBUJI TCXHUKHU

0€30I1aCHOCTH
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pPacTBOPEHHBIX BEIIECTB MM Ta30B. YCTPOICTBO

MpOTHUBOTa3a

31

Kucnoponusie

COEIMHEHUS yriiepoja

Oxcun  yrnepoma(Il):  cTpoeHme  MOJEKYIbI,
nosydeHre wu cBoiictBa. Oxcup yriaepona(IV):
CTPOCHHE MOJICKYNbI, IIOJydeHHEe W CBOWCTBA.
VYronsHast kucinora. Coaum  yroJIbHOM  KHCIIOTBI:
KapOoHaTtel W ruapokapOoHarbl. TexHuyeckas u
NHILIEBasi COAA.

JlaGopaTopHubliii onbIT. 39. [lonydyenue u cBoiicTBa

YTOJIbHOW KUCIIOTBI

Xapaxmepuzoeams ¢ UCTIONB30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKa M SI3bIKa XUMHUHM COCTaB, (pU3MUECKHE U XUMHUYECKHE
CBOWCTBA, MOJyYCHHE U IPIMEHEHNE OKCUIOB YTIIepo/a.
Yemanaenueams TPUUNHHO-CIICACTBEHHBIC CBSI3U MEXITY
BUJIOM XHMHMYECKOW CBSI3M M THUIIOM KPUCTAJUIMYECKOU
pem€TKH B OKCHUIAX yriepoga W HUX (U3HYECKUMU H
XUMHUYECKUMHU CBOMCTBaMHU, a TAK)KE PUMEHEHUEM.
Cobnooames  TIpaBUJIa  TEXHUKH  O€30MACHOCTU  IIPHU
MCIOJIb30BAHNUHY TICYHOTO OTOTUICHUSI.

Oxa3viéams TEPBYIO MOMOIIL MPU OTPABIECHUU YTapHBIM
ra3om.

Xapakmepuzoeamsb ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA M SI3bIKA XUMHH COCTaB, (PU3MUECKUE U XHUMHUYCCKHE
CBOICTBa, MOJIyY€HUE U MPUMEHEHHUE YroJbHOW KUCIOTHI U
e€ coueli (kapOOHATOB M THAPOKAPOOHATOB).
Unnrocmpupoeams 3aBUCUMOCTb CBOMCTB COJIEH yrOJIbHOMN
KHCIIOTHI OT MX COCTaBa.

IIpogodumys, HabnOOams WM onuUCLIBAMb XUMUYECKUN

IKCIICPUMCHT C CO6J'IIOI[€HI/IGM IpaBUII TCXHHUKHU
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0€30I1aCHOCTH.
Pacnosnasamn xapOOHAT-HOH.

Buinonnams  pacu€rel 10 XUMHYECKHMM (GopMylnaM |

YpaBHEHUSIM  pEaKlMii, MPOTEKAIIUX C  y4acTUEM

COEIIMHEHUN yriepoja

32 Ipaxmuueckas [lony4yenue, cobupanume W  pacno3HaBaHue | [loryuams, cobupams W pacno3nasams YrIEKUCIBINA Tas.
paboma 5. | yrmekucnoro raza. M3yuenme pactBopumMoctH | Obpawamvcs ¢ 7a0OpPaTOpPHBIM — OOOpYIOBAaHUEM U
[Tonmyuenue JIJEKUCIOro Ta3a B BOJE M XapaKTepUCTHKA | HarpeBaTeNbHBIMU  NpuOOpaMu B COOTBETCTBUU  C
YIJEKUCIOro Ta3a U | KHUCIOTHBIX CBOICTB YrOJIbHOM KHUCJIOTHI. | MpaBUIaMHU TEXHUKU O€30MIaCHOCTH.
u3ydeHue ero cBoMcTB | KauectBeHHas  peakuuss Ha  KapOoHat-  ® | Habarodams M onucvléams XUMHUYECKUN HKCHEPUMEHT C

THJIPOKapOOHAT-HOHBI IIOMOUIBIO PYCCKOT'O (POJIHOTO) A3bIKA U A3bIKA XUMUH.
Dopmynuposams BBIBOIBI MO pe3yabTaTaM IMPOBEIEHHOTO
JKCIIEPUMEHTA.
Compyonuuames B TIpoIleCcCE€ Yy4EOHOTO B3aMMOJCUCTBUS
pu padboTe B rpynmnax

33 YraeBoaopoasl Opranndeckas XuMusl. YTIeBOIOpoaAbl. MeTaH, 3taH | Xapakmepuzosams OCOOCHHOCTH COCTaBa W CBOWCTB

M IpolaH Kak IpejAesibHble  (HACHIIIEHHBIE)

VIIE€BOAOPOABl.  ODTWJIEH W aleTWIeH  Kak
HenpeenbHble (HEHACBHIEHHBIE) YTIIEBOJOPOIbI.

CrpykTypHble (OpPMYJIBI OPraHUYECKHX BEIIECTB.

OPraHUYEeCKNX COECTUHEHUM.
Pasznuuams npenenbHble U HENMPEAEIBHBIE YTIIEBOIOPOIBL.
Ha3zvieams u 3anucviéams GopMynbl (MOIEKYISpHBIE U

BaKHEUIIINX MpeICTaBUTENEH

CTPYKTYpHBIE)
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I'openue yrieBogoponoB. Peakiiuu neruapupoBaHus
MPEJIEIbHBIX YTII€BOIOPOIOB.

JdemoncTpauuu. Moaenu MOJEKyJl METaHa, 3TaHa,
STUJICHA W alleTWIeHa. B3ammojelcTBrUe dTHIIEHA C

OpOMHOIi BOJIOH M paCTBOPOM MEpMaHTaHATa Kaus

YTJIEBOJIOPOIOB.

Habnwoams 3a XO0IOM XHUMHYECKOTO DKCIIEPUMEHTA,

OIHMCHIBATh €TO U JICJIATh BBIBOJIBI HA OCHOBE HAOIIIOICHUH.
Duxcuposams PE3yNbTaThl JKCIEPHUMEHTa C TOMOIIBIO
pycckoro (poIHOTO)  s3bIKa,

a TaxKkkE C IIOMOIIBIO

XUMHUYECKUX GOpMYI U YpaBHEHHA

34 Kucnoponconepxa- ChnupTbl. OTWIOBBIM  CIUPT, €ro IOJIyd4eHue, | Xapakmepuzoeams CIUPTHl KaK KUCIOPOACOJEPIKALIME
1I1e OpraHu4eCKHe OpUMEHEHHe M (U3UOJOrMYecKoe  JIeHCTBHE. | OPraHUYeCKHUEe COSAMHEHMS.
COCIMHEHUSA TpéxaTOMHBIM CHUPT INIMLEPHH. VYkcycHas | Knaccugpuyuposams cnupTbl MO YHUCITY THUAPOKCHIIBHBIX
KHCJIOTA KaK MPEJICTABUTENb KaPOOHOBBIX KUCIIOT. IPYIII B UX MOJIEKYJIaX.
JdemoncTpanun. OOmme XuMHUYECKHE CBOIcTBa | Haszvieamsb NpeACTaBUTENEH OJHO- U TPEXATOMHBIX CIIUPTOB
KACIOT Ha  TpUMepe  YKCYCHOW  KHUCJOTHI. | M 3alUCHIBATh UX (POPMYIIBI.
KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CIIUPTHL | Xapakmepuzosamb KapOOHOBBIE KHCJIOTBI KaK
KHCIIOPOACOACPKAINE OPTAaHNYECKUE COCAUHCHHS.
35 Kpemuuii u ero Kpemuuii, ctpoeHne ero aromMa M HaxOXJIEHUE B | Xapakmepuzoeéams C UCHOIb30BAHUEM PYCCKOTO (POIHOTO)

COEIUHEHUS

npuponae. CporictBa kpeMHUsl. CHJIMIMABI U CUJIaH.
Oxcun xpemuusa(1V). KpemnueBass kuciaora m eé
COJIN.

Jdemoncrpanun. Komnekuus «O06pa3iibl mpupoIHbIX
COeIUHEHNN Komnexuus

KpPCMHHA. CTCKIJIA,

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

A3bIKa U sA3bIKA XMMHUU CTPOCHHME aTOMOB U KPUCTAJUIOB,
¢u3nyeckne W XMMHUYECKHE CBOMCTBA, MOJIYYCHHE U
IIPUMEHEHHUE KPEMHHUSL.

Ycemanaenueams TPUUUHHO-CIIEICTBEHHBIE CBS3U MEXIY
CTPOCHMEM aTOMa, BHJOM XHMHYECKOM CBS3HM, THUIIOM

KPUCTAIIINYECKON PEMIETKH KPEMHHUSI M €ro GU3NYECKUMU U
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Jladopatopubsie ombiThbl. 40. IIpomyckanue

YIJIEKUCIIOTO Ta3a uepe3 pacTBOp CHIMKATa HATPHSI

XUMHUYECKUMHU CBOWCTBAMH.

Buvinonnams  pacu€rel 1O XUMHUYECKUM (opmyiam H
YpaBHEHHUSAM peakluil, IPOTEKAIOIINUX C YYaCTUEM KPEMHMUSI
U €T0 COCUHECHHMN.

Xapakmepuzoeamsb ¢ UCHOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SA3bIKA XUMHUH COCTaB, (pU3nUecKHe U XMMHUYECKHE
CBOICTBA, MOJy4EHUE U IPUMEHEHHE COETMHEHUN KPEMHHUSI.
Cpasnusams TUOKCUABI YIIIEPOJa U KPEMHHUS.

Onucvigams BaXHEWIINE THUIBI NPUPOJHBIX COEIMHEHUN

KPEMHU KaK OCHOBHOI'O 3JICMCHTA JII/ITOCCI)CPBI.

36 CunukartHas IlpousBoncTBo crexna u ueMeHta. Ilpomykuus | Xapakmepuszoeamv CUIMKATHYIO HPOMBILIUIEHHOCTh M €€
HPOMBIIIJIEHHOCTh CHJINKAaTHOU MPOMBIIIJICHHOCTH ONTUYECKOE | OCHOBHYIO MPOAYKIIHUIO.
BOJIOKHO, Kepamuka, dapdop, ¢asHc. Onruueckoe | Yemanasnusams aHaIOTMM MEXY PA3JIMYHBIMU OTPACIIMHU
BOJIOKHO. CUJINKAaTHOM IMPOMBIINIJICHHOCTH
JdemoHcTpanum. Komnexnus MPONYKIIUH
CHJIMKAaTHOM NpOMBIIUIEHHOCTH. BuaeodparmeHTs
u cnaiinel «IIpon3BoACTBO CTEKIA U LIEMEHTa
37 [Tonyuenue Hemeramnel B mpupone. ®@pakunoHHas neperoHka | Onucviéams HAXOXKACHUE HEMETAIJIOB B IIPUPOJIE.
HEMETAJIJIOB KHMJIKOTO  BO3/lyXa Kak crnocod monyudeHus | Xapakmepuszoéams  (PPaKIMOHHYIO MEPETOHKY KHJIKOTO

KHUCopoa, a3oTa u aprona. [lomyuenue docdopa,

KpEMHUS, XJI0pa, noja. DJIEKTPOIU3 pacTBOPOB.

BO31yXa KaK COBOKYITHOCTb (l)I/I3I/I‘I€CKI/IX MpouccCCoB.

Apeymenmupoéams  OTHECEHHE IPOLIECCOB  MOTYyYEHHS
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JdemoHcTpauuu. Konneknus «IIpupoaueie

COE/IMHEHHUs HEeMeTalioB». BuaeodparmeHtsl u

cnaapl  «®PpakuuMOHHAsg  MEPEroHKa  KUJKOTO

BO31yXa». Buneodparments! u ciaiiasl «llomyuenue

AKTHBHBIX HEMCTAJIJIOB K OKHCIIUTECIBHO-

BOCCTAaHOBUTCJIBHBIM ITpoL€ccaM

BOJOpOJA, KHCIIOpOoAa u rajioreHoB
ANEKTPOIUTUYECKUM CIIOCOOOM)
38 [Tonyuenue [lomyueHne cepHOM KHUCIOTBI: CBIPbE, XUMU3M, | Xapakmepuzoeamv XUMU3M, CbIPbE, alllIapaTypy U Hay4HbIE
BAKHEUIIUX TEXHOJIOTMYECKAasi CXEMa, METOJ KHIISIIEro CJIosl, | IPUHUUIIBI IPOU3BOJCTBA CEPHON KUCIIOTBHI.
XUMHYECKUX OPUHLHUIIBI  TeIiooOMeHa, MIPOTUBOTOKA u | Cpasnueams  TPOU3BOACTBO  CEPHOM  KHUCIOTBI U
COEIMHEHU N UKy, OneyM. IIPOU3BOJCTBO aMMHUaKa
HEMETAJIJIOB [IpousBoacTso aMMHaKa: CBIpBE, XUMM3M,
TEXHOJIOTMYECKasi CXema.
JdemoHcTpauuu. Mopenu armnaparoB I
MIPOU3BOJICTBA CEPHOM KHUCIOTHI. MoOJeNb KUISIIETO
cinos. Mojenb KOJIOHHBI CHHTE3a aMMHaKa.
Buneopparmentst u  cmaiinel  «lIpousBoacTso
CEepHOM KHCIOThI». BuaeodparMeHTs W  CIIaidIbl
«IIpousBoactBo ammuakay. Komnekuus «Ceipb€ 11t
MOJTYYEHHS] CEPHOM KHCIOTBI»
39 O6o0mieHue Mo TeMe | YpOK-yrnpakHeHHe c UCIIONIb30BaHuEM | [Iposodumsb OLIEHKY COOCTBEHHBIX TOCTHKEHHUM B YCBOCHUU
«HemeTramnbl u ux CaMOCTOSITEJIbHOM ~ pabOThl MO  BBINOJHEHUIO | TEMBI.
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COCOHUHCHUA»

IIPOBEPOYHBIX TECTOB, 3aJaHUI U yIIPaXKHEHUN

Koppexmuposamb cBOM 3HaHMA B COOTBETCTBUU C
IUTAHUPYEMBIM Pe3yJIbTaTOM.

Ionyuames XUMHYECKYI0 HMH(POpPMALMM U3  Pa3ITHYHBIX
HCTOYHHUKOB.

IIpeocmasnams unpopmanuio no teme «Hemeramisl» B
BUjie TaOJUIl, CX€M, OMOPHOTO KOHCIEKTa, B TOM YHCIE C

npumenenueM cpeacts UKT

40 Koumponvnas paboma 2 no teme «HemeTannsl U uX COeAMHEHUS»
Metaaiabl 1 ux coequnenus (16 1)
41 OO0mas [TonoxeHne MeTaIOB B TEPHOIUYECKOU cucTeme | OO0bsacHAMb, 9TO TAKOE METaJUIHI.
XapaKTEePUCTUKA xumuyeckux anemeHtoB J[. W. Menneneesa, | Xapakmepuzosams XUMHUECKUE DJIEMEHTBI-METAIIIBI IO UX
METaJIOB CTPOEHME MX aTOMOB U KPUCTAJUIOB. MeTallmnyeckasl | moJIoKeHUIo B nepuoanydeckoit cucreme /. 1. Menneneena.
CBS3b M METaJUIMYeCKasi KpUCTAJUIMUecKas pemérka. | /Ipocnosuposams CBOWCTBA HE3HAKOMBIX METAJIOB TIO
Ou3nyecKkue CBOMCTBA METAUIOB: JJIEKTPO- U | MOJIOKEHUIO B TMEPHUOJUYECKOW CHUCTEME XUMHYECKHX
TEIUIONPOBOAHOCTh, ~ OTpaXkarouiasi CHocoOHOCTh, | 3nemeHToB JI. . Menneneena.
IIJIACTUYHOCTD. QépHHe 1 IBCTHBHIC MCTaJIJIbI Yemanasausamo MMPUYIUHHO-CIICACTBCHHBIC CBSA3U MCKAY
CTPOCHHEM aToMa, BHUJIOM XUMHUYECKOW CBSI3M U THUIIOM
KPUCTANIMYECKOW PEmETKH y METalNIoOB — TMPOCTHIX
BEIIECTB U UX COSTUHEHUN
42 XUMHUECKUE Mertannsl KaK BOCCTaHOBUTENH. | OObACHAMb, YTO TAKOE Pl AKTUBHOCTH METAJITIOB.
CBOIICTBa METAJJIOB DIJIEKTPOXUMUYECKUI pan HanpspKeHUM. | [lpumensams ero J1Jisl XapaKTepUCTUKA XUMUYECKUX CBOWMCTB
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Bs3aumopeiictBue  MeTauloB € HEMETaJllaMu,
OKCHJIaMH, KHCIIOTaMH, COJIIMHA. AJTFOMHUHOTEPMUSI.

JdemoncTpanuu. B3aumoaencTeue HaTpus, JIUTUS U
Kaiblusg ¢ Bomou. ['opeHume HaTpusi, MarHus |
JKejle3a B KUCJIOpoJE. Bembllika TEpPMUTHOW CMECH.
B3aumopeiicTBue cMecu IOPOIIKOB CEPbl U XKeJle3a,
IMHKa WM ceppl. B3amMozaeicTBue anarOMUHHA C
KHCJIOTaMH, IIeJiouaMyd W BOAOM. B3amMmopeiicTBue
JKeresa U MeIU ¢ XJIOpoM. B3aumopeinctsue mMeau ¢
KOHLICHTPUPOBAHHOW CEPHOW KHUCIOTOM W a30THOMU
KHUCJIOTOH (pa30aBiIeHHON U KOHIICHTPUPOBAHHOMN).

B3aumopencrteue

JlabopaTopublii  onmbIT. 41.

xKenesa ¢ pacTBopoM cyibdara meau(Il)

MPOCTHIX BEIIECTB-METAJLJIOB.

0b606wams CUCTEMY XUMUYECKHX CBOMCTB METAJUIOB Kak
«BOCCTaHOBHUTEIIHHBIC CBOMCTBAY.

Cocmasname ~ MOJIGKYJSIPHBIE ~ ypaBHEHUS  PEaKIIHiA,
XapaKTePU3YIOIUX XUMHUYECKHUE CBOWCTBA METAJUIOB B
CBETE

YUCHUA 00 OKHUCIHNTCIIbHO-BOCCTAHOBUTCIIBHBIX

mporeccax, a peakmud C yJacTHeM  OSJICKTPOJHUTOB,
MIPEJICTABISATh TAK)KE U B MOHHOM BHJIC.

Habniooams v onucvieams peakumu MexXay BEIIECTBAMH C
MOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XHUMUHU.
CaMOCTOATEIBLHO 1p0800UMb  ONBITHI, TTOATBEPIKITAFOIIHE
XMMHYECKHE CBOMCTBA METAJUIOB, C COOJIOACHUEM IPaBHUII

TEXHHKH 0€30I1aCHOCTH

43—44

OO6mas
XapaKTePUCTHKA

3i1eMeHTOB |A-

TPYIIIbI

CtpoeHne  aTOMOB W IPOCTBIX  BEILECTB.
3aBUCUMOCTh (DPU3MUYECKUX M XUMHYECKHUX CBOWCTB
IEJIOYHBIX METAJIJIOB OT 3aps/iOB SAEp MX aTOMOB.
Oxcuapl U TUAPOKCUABI IIETIOYHBIX METAIOB, HMX
MOJIy4YE€HHE, CBOWCTBA M INMpUMEHEeHue. Bakueimme
COJIM ILIEJOYHBIX METAJJIOB, UX 3HAUYEHUE B IPUPOJIE
M KHU3HH 4YCJIOBCKA.

I[eMOHCTpaI[I/IH. OKpaCKa mI1aMCHHU COCOAUMHCHUSIMU

ObvsicHAamb 3TUMOJIOTHUIO HA3BaHUS TPYIIbI  <«IIIEJIOYHbIE
METaJUIbI».

Jlasams 0OILYI0 XapaKTEPUCTHKY IEIOYHBIM METaJljaM I10
UX TOJOXEHUIO B TEPHOANYECKON CHUCTEME XUMHYECKHX
anemenToB 1. . Menpaeneena.

Xapakmepuzoeams cTpoeHHe, (QHU3NUECKHE M XUMUYECKHE
CBOMCTBA  IIEIOYHBIX ob11ero,

METAJlJIOB B CBCTC

0COOEHHOT0 U €JUHUYHOTO.
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IICJIOYHBIX METAJIJIOB

Ilpeockaszvieamy Guznyeckue W XUMHYECKHE CBOMCTBA
OKCHJIOB W THUAPOKCHJIOB IIETOYHBIX METAJIOB HA OCHOBE
UX COCTaBa M CTPOCHHUS M TOJATBEPKAATh MPOTHO3BI

YpaBHCHUAMU COOTBCTCTBYIOIIUX peaKHHﬁ.

Ilpoooums  pacdyéThl TO XUMHUYECKUM (GOpMyIaM |
YpaBHEHHSM  pEaKIWi, TPOTEKAIUX C  Y4aCTHEM
IEJIOYHBIX METAJJIOB M UX COSMHCHUN

45—46 | Obmas CtpoeHue  aToMOB M TPOCTHIX  BemecTB. | OOviAcCHAMb TUMOJIOTHIO Ha3BaHUS TPYIIIBI

xapakrepuctuka lA-

IPYIIIBI

3aBUCUMOCTh (U3MYECKUX U XMUMHYECKHUX CBOWCTB
[ICJIOYHO3EMENTFHBIX METAJUIOB OT 3apsioB SAEp UX
Oxkcubl u

aTOMOB. TUJIPOKCHUJIBI

HICJIOYHO3CMCIIBHBIX METAJJIOB, HX IOJYYCHHC,

CBOWICTBA MW TMpuUMEHEHHe. Baxneimme coiau

IEI0YHO3EMENbHBIX METAJJZIOB, HX 3HAYCHUEC B

npupoJe W KU3HM uenoBeka. KapOoHaTel u
TUAPOKAPOOHATHI KaNbIIHS.

JemoncTpamuu. Okpacka IJIaMEHH COCTMHEHUSIMU
IIEJIOYHO3EMENLHBIX METAJIJIOB. [ alleHune H3BeCTH
BOJOM.

ONbIT. 42.

JlabopaTopHbiii Ilosyyenue

HW3BECTKOBOM BOJIBI M OIIBITHI C HEA.

«U1EJI0YHO3EMENbHBIE METAILIBIY.

Jasams oOuyro xapaktepuctuky metamuiam |lA-rpymnmel
(LLIGJ'IO“IHO?)CMGJIBHBIM MeTaJIJIaM) II0 HUX IIOJIOKCHHIO B
NEPUOIMYECKON  CHCTeME  XHMHYECKUX  3JIEMEHTOB
. . Menneneena.

Xapakmepuzoeams cTpoeHUe, (QHU3MUECKUE M XUMUYECKHE
CBOWCTBA ILEIOYHO3EMENBHBIX METAJIOB B CBETE OOIIETO,
0COOEHHOI0 ¥ €JUHUYHOTO.

Ilpeockasvieams (u3NYecKMe M XMMHUYECKHE CBOMCTBA
OKCHJIOB U THIPOKCUAOB MeTauioB ||A-rpynmbel Ha OCHOBE
WX COCTaBa M CTPOCHUA U HOOmMEepicOoams TMPOTHO3BI
YPaBHEHUSMHU COOTBETCTBYIOLIUX PEAKLIUH.

1Iposooums

pacuéThl MO XHMHYECKHMM (opMmyaamM U




82

YpaBHEHUSAM  peakiuii, MPOTEKAIIUX C  y4acTHEM

IICJTOYHO3EMCEIIBHBIX METAJIJIOB U UX CO@,Z[I/IHeHI/Iﬁ

47 ’KécTkocTh BOIBI U XKécTkocTh BOABI: BpeMEHHass M TMOCTOSHHASA. | OObsACHAMb MIOHATHE «KECTKOCTH BOJIBI».
CrocoObl eé CnocoObl  ycTpaHeHHMs BpPEMEHHOM  KECTKOCTHU. | Pasnuuams BPEMEHHYIO U TIOCTOSIHHYIO KECTKOCTh BOBI.
YCTpaHECHHS Cnioco0OsI yCTpaHEeHHsI TIOCTOSIHHOM KECTKOCTH. IIpeonacame criocoObl yCTpaHEHUS KECTKOCTU BOIBI.
Jemoncrpanmun. Ilonyuenume  xEcTkoil  BOABI | [Ipogodums, HabM0OOams WM ONUCLIBAMb XUMUYCCKUN
B3aMMOJICHCTBUEM YIJIEKHCIOTO C WM3BECTKOBOW | OKCIIEPUMEHT C  COONIOACHHEM  TpaBUI  TEXHUKH
BOJOK.  YcTpaHeHME  BpeMEHHOM  KECTKOCTH | 6€30macHOCTU
KUMAYEHUeM M J00aBJICHUEM CONbl. YCTpaHEHUe
IOCTOSTHHOW ~ KECTKOCTH  JOOaBIEHUEM  COJBbI.
MoHWTHI 1 IPUHIMT UX IeWcTBUs (BUacodparMeHr)
48 Ilpakxmuueckas [Tomyyenue >k€cTkoi BOABI  B3auMojeWcTBHeM | [lonyuams, codbupams M pacno3naéams YTIEKUCTBIA Ta3.

paboma 6. KEcTkoCThb
BOJIBI M CTIOCOOBI €€

yCTpaHEHUs

YTIIEKUCIIOIO0 € W3BECTKOBOM BOJOW. YCTpaHEHHUE

BPEMEHHOM KECTKOCTU BOJBl KHUITUCHHUEM U

,Z[O6aBJ'IeHI/IeM COJBI. YCTpaHeHI/IC IMOCTOSTHHOM

JKECTKOCTHU BOIBI 0OABIIEHUEM COMEL.

HcnbiTanue %ECTKOM BOABI paCTBOPOM MbLIa

Obpawamovcss ¢ 1a0OpPaTOpPHBIM ~ OOOpPYIOBAaHUEM U

HarpeBaTeJIbHBIMH ~ NPUOOpPaMH B COOTBETCTBHHU  C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH.

Habniooams n onucvieams XUMHUYECKUHA HKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOJBI MO pe3yJbTaTaM IPOBEAEHHOTO
JKCHEPUMEHTA.

Compyonuuams B TIpoliecce y4eOHOrO B3aMMOJCHCTBHS

pu paboTe B rpymnmnax
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49 AJNIOMUHUH U €70 CoennHeHMs allOMMHHS B IpUpoAe. XUMHUECKue | Xapakmepuzoeams aIIOMHUHMA TI0 €r0 IOJIOKEHHIO B
COCIMHEHUS CBOWCTBA U MpUMEHEHUE amtoMUHUA. OCOOCHHOCTH | MEPUOJUUECKOM  CHCTEeME  XMMHMYECKMX  3JIEMEHTOB
OKCHJIa W THIPOKCHIa amtoMuHMs Kak amdorepHbix | JI. 1. Menneneesa.
coenrHeHui. Baxkneiimue conu antoMunus (xiopun, | Onucvléams  CTpOEHUE, (U3MUECKHE U XUMHYECKHE
cynbdar). CBOICTBA aJIFOMMHUSA, TOATBEPK1asl UX COOTBETCTBYIOLIUMU
JdemoHcTpanum. Komnexnus IIPUPOJHBIX | YPABHEHUSIMU PEAKLUH.
coenuHeHUN  amoMmuHMA. BunmeodparmeHnTsl M | OO0vsAcHAmMb TBOMCTBEHHBIN XapaKTep XUMHUUYECKUX CBOHCTB
cnaiiipl «OKCUA aJlOMUHUS U €r0 MOAM(DUKAIMIY. | OKCUIA U TUIPOKCHUIA ATFOMUHUSL.
[Nony4yenne amdoTepHOTO THAPOKCUIA AIOMUHHA U | Konkpemusupoéams — DIEKTPOIUTHYECKOE  TOJIyYCHHE
UCCIJIEJOBAaHUE €TO CBOMCTB METaJJIOB OIIMCAHUEM IPOU3BOICTBA ATFOMUHMSL.
Ycmanasnueams  3aBUCUMOCTh — O0JlacTell  IpUMEHEHUs
AJIOMHUHHUS U €70 CIUIABOB OT CBOMCTB 3THX BEILECTB.
Ilpoeooums pacu€Tel 1O XUMHYECKHM (QopmyiamM H
YpaBHEHUSAM  peakluii, MpOTEKAIIUX C  y4acTHEM
AJIFOMUHMS U €T0 COEINHEHUN
50—51 | XKeneso u ero Ocobennoctu ctpoeHus aroma sxenesa. JKeneso B | Xapakmepuzosamv TONOXKEHUE Keje3a B NEPUOIUYECKON

COCIHNHCHUA

npupoae. Baxueiimme pyasl sxkene3a. Okcuabl U
ruapokcuabl kene3a(ll) u (III). Comu xeneza(ll) u
(IIT). O6HapyxeHUE KaTHOHOB JKejie3a B PacTBOPE.

3HayeHne COeIUHEHUHN JKee3a.

cucteMe xumuueckux osjemeHtoB J[. WM. Mennaeneera u
0COOCHHOCTHU CTPOCHHUS aToMa Kejesa.

Onucvlieams HU3NIECKUEC U XMMHUYECKHE CBOMCTBA XKee3a,
MOATBEPXKIAA  UX

COOTBECTCTBYIOIIMMHA YPaBHCHUAMHA




84

JlaGopaTopHblie ONBITHI. 43. [Tonyuenue
rugpokcunos xkenesa(ll) u (111). 44. KayectBenHbie

PCaKMKU Ha KaTUOHBI JKCJIC3a

peaKIuid.

ObvsacHamb  HaIM4ME  ABYX  TEHETHYECKUX  PSIJIOB
coenuHeHni sxenesa Fe?* i Fe*

Vemanaenueams  3aBUCUMOCTh  O0JIacTei  NPUMEHEHHS
’KeJIe3a U €ro CIUIABOB OT CBOMCTB ATUX BEILECTB.
IIposooums pacu€Thl TO XUMHUYECKUM (opMmyrnaMm u
YpaBHEHHSIM pEaKlnii, MPOTEKAIONINX C YIaCTHEM jKeJe3a U
€ro COCAMHEHUN.

Habniooams u onucvieams peakuu MEX]y BELIECTBAMU C

IOMOIIBIO PYCCKOI'O (pO,Z[HOFO) SA3BIKa U A3bIKa XMMHUHU

52

Ilpakmuueckas
paboma 7.

Pemenue
AKCIIEPUMEHTAIBHBIX
3a/1a4 110 TeMe

«MeTtanie»

Pemenue SKCIICPUMCHTAJIBHBIX 3aaa4d Ha
pacnio3HaBaHUEC ©W TIOJY4YCHHEC MCTAJUIOB HU HX

COeIUHEHNN

DKCIEPUMEHTAIBHO UCCIe006amb CBOMCTBA METAJNIOB U UX
COEIMHEHUH, pelIaTh YKCIEPUMEHTaIbHbIE 3a7a4l TI0 TEME
«MeTae.

Pabomams ¢ nabopatopHbIM  O0OpylOBaHUEM U
HarpeBaTeJIbHBIMM  MPUOOpPaMH B COOTBETCTBUH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habnrooams cBOMICTBA METAJLIOB U UX COEANHEHUIA.
Onucvleams ~XUMHYECKUH JKCIIEPUMEHT C  TIOMOIIBIO
PYCCKOTO (POHOTO) SI3BIKA U SI3BIKA XUMHH.
@Dopmynuposams BBIBOJBI 1O pe3yabTaTaM MPOBEAEHHOTO

OKCIICPUMCHTA.
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Onpedensmob (Mcxonst U3 y4eOHOM 3a7a4r) HEOOXOIUMOCTh

HUCIIOJIB30BaHUA Ha6J'IIO}IeHI/I$I HJIN OKCIICPUMEHTA

53 Kopposus metannos u | Kopposus razosas (xumuyeckas) u ObwscHsamb IOHATUE «KOPPO3USD.
CIOCOOBI 3aIUTHI OT | BJIEKTPOXUMHUYECKasl. 3allluTa METAJJIOB OT Paznuuams ~ XUMHUYECKYIHO U DJIEKTPOXHMHUUYECKYIO
Heé KOPpO3UH. KOPPO3HUIO.
JdemoHcTpanum. Konnexuust «Xumuueckue | Unmocmpuposams  TpUMEPAMU  TIOHIATHS  «KOPPO3US,
UCTOYHUKK  TOKa». Pe3ynbTaThl  AMUTENBHOTO | «XUMHUYECKass KOPPO3UI», «OIEKTPOXUMHUUECKAST KOPPOUSI».
9KCIIEPUMEHTAa O HU3YyYEHUIO KOPPO3UM CTaNbHBIX | Xapakmepuzosams  CHOCOOBI  3alIMTHl  METAIOB  OT
U3JIeIMH B 3aBUCUMOCTH OT YCJIOBHUN ITPOLIECCOB KOppO3uu
54—55 | Meramiel B mpupoze. | Meramnet B npupoge. [lonstue o meramnypruu. | Knaccugpuyuposams  GHOpMBI  TPUPOIHBIX  COEIUHEHUHN
[Tonstne o Yépnas u [BETHas METAJTYPrUsl. | METAJIOB.
MeTaJUTypruu [MupomeTtannyprusi, THIIPOMETAIUTYPI U, | Xapakmepuzoéams OOIIUE CIIOCOOBI MOTYyYSHHUS METAJIJIOB:
3JIEKTPOMETAILTYPIHsl. JomeHHBIi MpolLiecC. | TUPO-, TUIPO- U IEKTPOMETAILTYPIHIO.
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[TepepaboTtka CTab.

YyryHa B DneKkTpou3

pacIiaBoB.
JdemoncTpanuun. BoccTtanoBieHre Menu M3 OKCUa
meau(ll) Bomopogom. BupeodparmeHTs U craiisi

((HpOI/ISBO,Z[CTBO cTaam.

YyryHa u
Buneodparments u cnaitnsl «M3nenus U3 yyryHa u

CTanm. Buneodparmentsr u CIIan/IbI

«ITpon3BOICTBO AITFOMHUHUSD)

Kounxpemusuposames ~ criocoObl  MOJy4CHHS  METAJUIOB
pUMepaMyd W YPaBHCHUSMH pEaKIMd C COCTaBICHHEM
3JIEKTPOHHOTO OajaHca.
Onucvliéams JTOMEHHBIM TPOLECC M AIEKTPOIUTUYECKOE
MOJTyYCHUE METAaJIIOB.

Paznuwamo IIéthIe W IBCTHBIC MCTAJLJIbI, YYI'YH U CTAJIb

56 O06o001menne 3HaHUT Ypok-ynpaxHeHHe ¢ UCIIOJIb30BAHNE IIpo6odums O1eHKY COOCTBEHHBIX JOCTIKEHUN B YCBOCHHUH
1o TeMe «MeTaJuTbl» | CaMOCTOSTEIILHOW PaOOTHI MO BBHITIOJIHEHUIO TEMBI.
IPOBEPOYHBIX TECTOB, 33IaHUN U YIIPAKHECHUN Koppexmuposamb cBoM 3HaHHMA B COOTBETCTBUU C

TUTAHUPYEMBIM Pe3yJIbTaToOM.
Ionyuams xumMu4ecKkyro HWHGOpPMalUd U3  Pa3IUYHBIX
HMCTOYHUKOB.
Ilpeocmasname unopmanuio no teMe «MeTamibl» B BUIE
TabNuil, CXeM, OMOPHOTO KOHCIEKTa, B TOM YHCIE C
npumeHeHnuem cpeacts UKT

S7 Konmponvnasa pabom 3 no teme «MeTamibh»

XuMHA M OKpYyKaomas cpeaa (2 4)
58 Xumuyeckuit coctaB | CTpoeHne 3eMiu: Sapo, MaHTHUS, 3€MHas Kopa, | Mumeepuposams cBeleHUsa MO (Qu3ndeckoil reorpaduu B

IUIaHETHI 3eMJIA

mutocdepa, ruapocdepa, armochepa. XUMHUUECKUI

3HAHHSA 0 XUMHYCSCKOM opraHu3alyviu IJIaHCTHI.
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coctaB 3emiuu. ['opuble mopoasl. Munepansl. Pynbl.
[Tone3Hpie nckonaeMele.

JdemoncTpanun. Buzneodparmentsl U  ciailnbl
«CTtpoenre 3eMianm M €€ XUMHUYECKHH COCTaB».
Komneknust  MuHEpanoB U TOPHBIX  MOPOJ.
Komnekuus «Pyab1 MmeTamiony.

JlabopaTopHsliii onbIT. 45. 13yuenue rpanuta

Xapaxmepuzoeams XUMHYECKHHA COCTaB T'€OJOTHYCCKUX
000J104eK 3eMIIH.

Pasznuuams MuHEpansl U TOPHbIE TOPObI

59

OxpaHa oKpyXxaroliei
Cpenbl OT
XUMHUYECKOTO

3arpsI3HCHUS

HUctounukn XUMHUYCCKOI'O 3aIrpsA3HCHUS

OKpy’Karomie cpennl. [mobanbHBIE IKOJOTHUYECKHE
POOJIEMBI: HapyIlIeHHe OMOTEOXMMHUYECKUX
KPYrOBOPOTOB XUMHUYECKUX AJIEMEHTOB, MOTEIIJICHUE
KJIMMATa, KUCIOTHBIE NOXIU U Ap. O30HOBBIE JbIPHI.
obsactu

MexnyHapoJaHOE  COTPYJHUYECTBO B

OXpaHbl OKpYXKaOWEH Cpeabl OT XUMHUYECKOTO

3arps3HeHus. «3en¢Has XUMUS».

JemoncTpanuu. Buaeopparmentsl u  chaiinsl
«['moGanbHbIe HKOJIOTHYECKHE poOIeMbl
YeJI0BEYECTBA»

Xapaxmepmoeamb HCTOYHHUKHU XUMHYCCKOI'O 3arpsA3HCHUA

OKpY>Karollei cpesbl.

Onucvieams  TI00ANBHBIE  KOJIOTMUECKHE  MPOOJIEMBI,
CBSI3aHHBIE C XUMUYECKUM 3arpsA3HCHUEM.
IIpeonacamso IIyTH MHUHUMHU3AIUNA BO3JE€NCTBUA

XUMHUYECKOI0 3arps3HEHHS Ha OKPYKAIOIIYIO CPELy.
IIpusooums npuMepsl MEXTYHAPOIHOTO COTPYAHUYECTBA B
o0JacTl OXpaHbl OKPYKAIOMIEH Cpelbl OT XHUMHYECKOTO

3arpsA3HCHU

O000menne 3HAHUIA MO XMMHUM 32 KyPC OCHOBHOM IIKOJIbI.

IMoaroroBka K 0OCHOBHOMY rocyaapcTBeHHOMY 3Kk3aMeny (OI'D) (7 u)
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60

BemectBa

CrpoeHne aTomMa XUMHYECKOTO JJIEMEHTa B
COOTBETCTBHH C TIIOJIOKEHHEM 3TOTO JJIEMEHTa B
IIEPUOTUYECKON CHCTEME.

CrpoeHne  BemiecTBa: XHMMHUYECKas CB3b U
KpPHUCTANINYECKUEe PeIETKU. 3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX 3JEMEHTAMM MPOCTHIX BEILECTB
(MeTanioB, HEMETaIoB, OJIarOPOJIHBIX Ta30B) OT
TIOJIOXKEHHUS DIIEMEHTOB B MIEPHOAMYECKON CHCTEME.
Knaccuduxanums HEOpPraHMYeCKuX BEIIIECTB.
[IpencraButenn pas3HBIX KIACCOB HEOPraHUYECKHUX

BCIICCTB

Ilpeocmasname wHbopManuio 1mo teme «llepmonmueckuit
3aKOH M mnepuonnueckas cucrtema [[. M. MenneneeBa B
CBETE€ TEOPUU CTPOCHMSI aTOMa» B BHUJE TaOJMI], CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHCJI€ C IPUMEHEHUEM CPEJICTB
UKT.

Buvinonnams TecToBbIE 3a/1aHUS 110 TEME.

IIpeocmasnames uapopmaiuio mo Teme «Bubl xumudeckoi
CBA3U M THUIBI KPUCTANIMYECKUX pPEmETOK. B3aumMocssAsb
CTpPOEHHS U CBOWMCTB BEIIECTB» B BHUIE TaOJHI], CXEM,

OIIOPHOI'0 KOHCIICKTA, B TOM YHUCJIC C IPUMCHCHHUEM CPCCTB

UKT

61

XUMHYECKHE peaknuun

HpI/ISHaKI/I U YCIOBUA IMPOTCKAHUA XHUMHNYCCKUX

peakuuii. Tumosorus XUMHYECKHX pEaKIuid 1o

pasIUYHBIM ~ OCHOBaHUSAM. Peakiuu  MOHHOTO
oOmeHa. OKHUCIIUTEIIFHO-BOCCTAHOBUTEIHHBIE
peaxkiuu

IIpeocmasnames wnpopmanuo no teme «Kmaccuduxarms
XMMUYECKHX peakUUil MO pa3iuyHbIM IpPU3HAKaM» B BUJE
TaOJUI], CXEM, OIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHnenueM cpencts UKT.

Buvinonnsams TecTOBbIE 3aJaHUA 10 TEME.
Xapakmepuzosambo OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE
peaKIy, OKUCIUTEIb U BOCCTAHOBUTEII.

Omauyames OKUCIUTENFHO-BOCCTAHOBUTEIIBHBIE PEAKIIH OT
peakuuii oOMeHa.
3anucvieamo

YpaBHCHUA OKHCIIUTCIBHO-
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BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ C IIOMOIIIBIO METOJa

3JIEKTPOHHOTO OanaHca

62—63 | OcHOBBI XUMHUYECKHE  CBOWCTBA  NIPOCTBIX  BEUIECTB. | Xapakmepuzoeams 00IINE, 0COOCHHBIE M MHIUBUAYabHbIC
HEOPraHU4ecKoil XapakTepHble XUMHUYECKHE CBOWCTBA | CBOMCTBA KHCJIOT, OCHOBaHUIl M cojeil B cBeTe Teopuu
XUMHHU coJIe00pasyromux OKCH/IOB, THAPOKCHUJIOB | 3JIEKTPOIMTUYECKON IUCCOLUALH.

(ocHOBaHMil, KHCIOPOACOAEPKAIIMX KHCIOT | | ApeymeHmuposams BO3MOKHOCTD MPOTEKAHUS XUMHYECKIX
aM(OTEPHBIX THAPOKCHIOB), COJEH peakLuil B pacTBOpax 3JICKTPOIUTAX UCXO U3 YCIOBUM.
Knaccuguyuposams HeopraHudecKkue BELIECTBA 110 COCTaBY
U CBOMCTBAM.
Ilpusooums  TIpUMEpHl  TIPEJCTABUTENECH  KOHKPETHBIX
KJIACCOB ¥ IPYIII HEOPTaHMYECKUX BEIIECTB
64 [ToBTOpenue n TectupoBanue, pelleHue 3anad U BBINOJHEHUE | Buinonuams TECTbl U YHPAKHEHUA, pewamsb 3a7add IO
000011IeHUE TIO TeME. | YIIPAXKHEHUH IO TEME TEeMe.
Ilonroroska k IIpo6ooums OLICHKY COOCTBEHHBIX JOCTIKECHHI B YCBOCHUH
KOHTPOJIBbHOI padoTe TEMBI.
Koppexmuposamb cBOM 3HaHMA B COOTBETCTBUU C
IUTAHUPYEMBIM PE3yIbTATOM
65 Konmponvnas paboma 4 (UTOroBas 1o Kypcy OCHOBHOM ILIKOJIBI)
66 Amnanu3 KOHTPOJIBHOM paboTsl. [logBeneHIEe HTOTOB ToAa




90

67—70

Pe3epBHoOe Bpemst




91

Y4eOHo-MeTOoANYECKOE 0O0ecnedeHne Kypca XUMHUH
OCHOBHOM 00111€00pa30BaTeJIbHOI HIKOJIbI

Y4eOHO-METONUYECKUH KOMIUIEKT [UIsl W3ydeHus Kypca xumuum B 8—9 kiaccax,
CO3JITaHHBIM aBTOPCKHUM KOJIJIEKTHBOM 10J] pykoBoacTBoM O. C. ['abpuensHa, COIepk uT, KpoMe
y4eOHBIX TMOCOOMA, y4eOHO-METOIWYECKHE U JUAAKTUYECKHE IOCOOWs, TeTpaad Jis
BBITOJIHEHUS TaOOPAaTOPHBIX U MPAKTHUECKUX PadoOT U JIp.

YMK «Xumus. 8 kiaace»

1. Xumust. 8 knace. Yueonuk (aBropsl O. C. I'abpuemnsn, U. I'. Octpoymos, C.A. Cnaakos).
2. Metonuueckoe mocodbme. 8 kmacc (aBroper O. C. I'abpmensn, M. I'. Octpoymosn, C. A.
Cnankos).
3. Ilporpamma kypca xumuu a1 8—9 kiaccoB 0011e00pa3oBaTenbHbIX yupexxaeHuii (aBTopsl O.
C. l'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas tetpanp. 8 kiacc (aBTopsl O. C. ['abpuensn, C. A. Ciiankos).
5. TeTpaas amst TabOPATOPHBIX OIBITOB M MpakTHYeCKUX padort. 8 kiacc (aBropsl O. C.
I'a6puensn, 1. B. Akcénosa).
6. Xumus B Tectax, 3aayax u ynpaxkHenusx. 8 kiacc (aBropel O. C. ['abpuenss,
. B. Tpurybuaxk).

7. DnexTpoHHas popMa yueOHHUKa.

YMK «Xumus. 9 knace»
1. Xumus. 9 knace. YueOuuk (aBtopsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).
2. Metonuueckoe mocobue. 9 kmacc (aBroper O. C. l'abpuensn, U. I'. Octpoymosn, C. A.
Crankos).
3. Ilporpamma Kypca xumuu a1 8—9 kiiacco o01ieodpa3oBaTeabHbIX yupexaeHui (aBTopsl O.
C. I'abpuensu, U. I'. Octpoymos, C. A. Crnagkos).
4. Pabouas terpanp. 9 xnacc (aBtopsl O. C. I'abpuensn, C. A. Crankos).
5. TeTpaas s TabOPATOPHBIX OIBITOB M MpakTHYecKuX padot. 9 kiacc (aBropsl O. C.
I'a6puensn, Y. B. Akcénosa).
6. Xumus B TecTax, 3aauax u ynpaxkneHusx. 9 kinacc (aBropsl O.C. ['abpuenss,
. B. Tpury6uaxk).

7. DnexTpoHHas ¢popMa yueOHHUKa.

HNudopmannonHbie cpeacTea
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HHTepHET-pecypcebl HA PyCCKOM sI3bIKE
1. http://www.alhimik.ru. ITpeacraBiaeHs! clieayromue pyOPUKH: COBETH aOUTYPHEHTY, YUUTEITIO
XMMUH, CIPABOYHUK (OUeHb OOJIbIast MOAO0pKa TAOIUIl M CIIPABOYHBIX MAaTEPHUANIOB), BecEnas
XHMHUSI, HOBOCTH, OJTMMITHA/IbI, KYHCTKaMepa (MHOTO HHTEPECHBIX HCTOPUYECKUX CBEICHHUN).
2. http:/lwww.hij.ru. XXypuan «XuMust ¥ KU3HB)» MMOHATHO M 3aHMMATEIBHO PacCcKa3bIBacT 000
BCEM MHTEPECHOM, YTO MPOMCXONT B HAYKE U MUPE, B KOTOPOM MbI KHUBEM.
3. http://chemistry-chemists.com/index.html. DnexTpoHHBIH XypHan «XHUMUKA U XUMHS», B
KOTOPOM TMPEJCTABJICHBI OMBITHI 10 XHMHH M 3aHUMaTeIbHAs HH(POPMAIHs, MO3BOJISIOIINE
yBJI€Yb YUECHHKOB 3KCIIEPUMEHTAILHOMN YaCThIO MPEIMETA.
4. http://c-books.narod.ru. BceBo3moskHast tuTepaTypa 1Mo XUMHH.
5. http://www.prosv.ru/. Tlocobust mjst yJampxcsi, B TOM YHCJE Ui MMOJATOTOBKH K UTOTOBOM
arrectatmu (OI'D m EI'D), merommueckue mocoOust Ui y4YUTeNeH, Hay4dHO-TIOMYJspHas
JUTEpaTypa 1Mo XUMHUH.
6. http://1september.ru/. XXypuan npeaHa3sHaueH He TOJBKO I yuuTeneid. B HéM nmpeacTaBieHO
00JIBIIIOE KOJMYECTBO PabOT YUCHUKOB, B TOM YHUCIIE UCCIIEIOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOJIBHBII OPTAT CO CCHUTKAMU
Ha 00pa3oBaTeNIbHbIC CANUTHI [0 XUMHH.
8. www.periodictable.ru. CoopHuK cTaTeli O XHMHUYECKHX ODJIECMEHTAX, HJUIIOCTPUPOBAHHBIN

AKCTIIEPUMEHTOM.

HNHTEepHET-pecypc HA AHTJIMMCKOM SI3bIKE

http://webelementes.com. CoaepXUT HCTOPUIO OTKPBITHSI W OIMMCAHHE CBOWCTB BCEX

XUMHWYECKUX JJIEMCHTOB. BYI[eT MOJIC3CH IJId y4JallUXCs A3BIKOBBIX HIKOJ M KJIACCOB, TaK KakK

COACPKUT Ha3BaHHUA 3JICMCHTOB U BCUICCTB HA PAa3HbIX A3BIKAX.

O0beKThI y4eOHBIX IKCKYPCHil

1. My3eu: MuHepanoruyeckue, KpaeBeIueckue, Xy10kecTBeHHble, [lomutexunyeckuii.

2. JTabopaTopuu: y4eOHBIX 3aBeJICHUN, arpOXUMIIA00paTOPHH, IKOJIOTHICCKHIE, CAHUTAPHO-
SNUAEMHOJIOTHUYECKHE.

3. Anrteku.

4. IIponsBoacTBEHHbIE O0BEKTHI: XUMUYECKUE 3aBO/IbI, BOJOOUHCTHBIE COOPY>KEHUS U JIpyrue

MCCTHBIC ITPOU3BOJICTBA.


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
http://www.periodictable.ru/
http://webelementes.com/
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MarepuajibHO-TeXHHUYECKOe o0ecrnedeHne KaQuHeTa XUMUHU

HarypasibHble 00beKTbI

HarypanbHble OOBEKTHI, HCHONb3yeMble B 8—9 kiaccax MNpu OOYYEHHH XUMHH,
BKJIIOYAIOT B C€0sl KOJUIEKIIMM MHHEPAJIOB U TOPHBIX MOPOJ, METAIJIOB U CIUIABOB, OKCHUOB,
KHCJIOT, OCHOBaHMH, COJICH, B TOM YHCIIE MHUHEpAJIbHBIX YyIOOpEHM, a TakkKe oOpasibl
OpraHMYECKHX BEIIECTB U MaTepHasioB, npeaycMoTpeHHbIXx @I'OC. O3HakomiieHue ¢ o0pa3uaMu
UCXOJHBIX BEUIECTB M FOTOBBIX M3JEIMHA IO3BOJSET IOJYYUTh HAIJIAJHBIE MPECTaBICHUS
0 MaTepualie, BHEUIHEM BHJE, HEKOTOPHIX (U3UUECKHUX CBOMCTBaX 00pa3loB. 3HAUMTENIbHbIC
y4eOHO-TI03HABATENIbHbIE  BO3MOXXHOCTH  WMEIOT  KOJUJIGKIMH, HW3TOTOBJICHHBIE CaMHUMU
UIKOJIbHUKaMHU. [IpeaMeTsl /Ui TakuX KOJUIEKIMM cOOMparoTcsi BO BpeMsl IKCKYpCUN U JIPYTHX
BHEYPOYHBIX 3aHITHH.

Konnekuuu ucnonb3yroT TOJIBKO JJIsi O3HAKOMJICHHSI Y4YallIUXCSl C BHEUIHUM BHUJAOM M
(u3MYECKUMU CBOMCTBAMU PA3IMYHBIX BEHIECTB M MaTepuanoB. [y MpOBEeACHUS XUMHUECKHX

OIIBITOB KOJUUICKIIMH HMCIIOJIb30BAaTh HEJIb34.

XuMHYeCKHe peaKTUBbI H MaTepUaIbl

OOparieHre co MHOTMMHU BEIIECTBAMH TPeOYeT CTPOroro coOMI0ACHUS MPaBUII TEXHUKU
0€3011aCHOCTH, OCOOEHHO IPH BBIIOJIHEHUH OIBITOB CAMHUMH ydeHMKaMU. Bce HeoOXxonumble
Mepbl IPEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIINX JTOKYMEHTAX M MHCTPYKIMSX, a TaKXKe
B IOCOOMSX ISl yUUTEICH XUMUU.

Bce peakTuBBl M MaTepHuaibl, HYKHbIE MJIi TNPOBEACHHUS JEMOHCTPALIMOHHOTO U
YUYEHHUYECKOTO JKCIEPUMEHTa, IIOCTaBISAIOTCA B 00pa30BaTesIbHBIE YUPEXKICHHUS OOLIEero
o0pa3oBaHus IEHTPAJM30BAHHO B BHUJE 3apaHee CKOMIUIEKTOBaHHBIX Habopos. Ilpu
HEOOXOMMOCTH  NIPUOOpPETEHUs]  JOMOJHUTENbHBIX PEAKTUBOB U MATEpUaJOB  CJEAYET

o6pa1uaTLc;1 B CIICHUAIIM3UPOBAHHBIC Mara3nuHbI.

Xummnyeckasi J1adopaTopHasi OCy/a, ANNAPAThl M IPHOOPBI

XuMuyeckas nocyga nmnoApasacisi€TCd Ha JBC TPYINBI: [OJid BBIIIOJIHCHUSA OIIBITOB
yqyamuMucs u Uil JEMOHCTPAIIUOHHBIX OIIBITOB.

Hcnonb3yemple Ha ypokax XuMuM B 8—9 kilaccax mpuOOpbI, ammapaTtbl M YCTAaHOBKU
KJIaCCU(DULUPYIOT HA OCHOBE IMPOTEKAIOUIMX B HUX (U3UYECKUX M XMMHUYECKUX IIPOLIECCOB
MCKY BCIICCTBAMU, HAXOJAMIUMUCS B Pa3HbIX arpC€raTHbIX COCTOAHUAX.

1) IIpuGops! asst paboThHI ¢ ra3aMu — IOJy4YeHHE, COOMpPaHHUE, OYHUCTKA, CYIIKA, MMOTJIOICHHE

Ta30B; pCakKMu MCXKAY MOTOKaMH Ia30B; PCAKIUKU MCKAY ra3aMH B 3JICKTPUYCCKOM pPa3pAaac;
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peakLuy MEeX]ly ra3aMy IPU MOBBILICHHOM JaBJICHHH.

2) Anmapatel ¥ TPUOOPHI IS OMBITOB C KUJAKMMH W TBEPABIMH BEIIECTBAMH — IEPETOHKA,
(buIbTpOBaHME, KPUCTAIM3AINS, TPOBEACHHE pEaKkUuidi Mexay TBEPALIM BEIIECTBOM U
KHUJKOCTBIO, KHUJIKOCTBIO U )KUJKOCTHIO, TBEPIBIMH BEIIECTBAMHU.

Bue »TOlf KkiaccudukauuMum HaxoAuTca ydeOHas anmapaTypa, MpelHa3HaueHHas Ui
M3YUYEHHS TEOPETHUECKUX BOIIPOCOB XUMHUH: MIDTFOCTPAIIMH 3aKOHA COXPAHEHHS MACCHI BEIECTB,
JIEMOHCTpAIIK 3JIEKTPONPOBOJHOCTH PACTBOPOB U JIBWKEHHS HMOHOB B DJIEKTPUYECKOM IIOJIE,
M3YYEeHHUS CKOPOCTH XHMHUYECKOW pEeaklWH, MOCIEeIOBATEIBLHOCTH BBHITECHEHHS TaJOT€HOB U3
pacTBOPOB MX COCTMHEHUM.

BcrnomoratenbHyo poiib UTPAIOT U3MEPHUTEIBHEBIE 1 HArpeBaTeIbHbBIC TIPUOOPEI, pa3IHIHbIC
MPUCTIOCOOTICHUS JIJISl BBITIOJIHEHUS OTIBITOB.

Mopneyu

OO0bexTaMH MOJICTUPOBAHUS B XUMUH SIBJISIOTCS aTOMbBI, MOJIEKYJIbI, KDUCTAIIJIBI, 3aBOJICKHE
anmapatbl, a TaKKe MPOUCXOJSAIINE MpoLecchl. B mpenogaBaHuu XUMUU UCTIOIB3YIOT MOJENH
KPUCTAIUTMYECKUX PEmETOK anmMasa, rpadura, cepwl, docdopa, okcuna yraepona(lV), wona,
xKeesza, MeJT, MarHusl.

BreimmyckaroTcss HaOopbl Mojeseil aTOMOB [JIsi COCTABJICHHUS IApOCTEP>KHEBBIX MOJEnel
MOJIEKYIL.

IleyaTHble yueGHbIE MOCOOHS

B mpomecce o00yueHHs XUMHHM HCHOJB3YIOT CIEAYIONIME TaOJIUIBl IMOCTOSHHOTO
skcrionupoBanus: «llepuognueckas cucrema xumuueckux siemeHToB J[. M. MenneneeBay,
«Tabnuiia pacTBOPUMOCTH KHUCIOT, OCHOBAHMW U colel», «DJIEKTPOXUMHYECKHH P
HanpsHKEHUHA METaJIOBY U .

Jiss opraHM3aliél CaMOCTOSITENIbHOW pa0OThI Ha YpPOKAaxX HCHONB3YIOT PasHOOOpa3HbIC
TUIAKTUYECKHE MaTepuaibl: TETpaad WIW OTAeNbHble padouue IUCTBI — HHCTPYKIIHH,
KapTOYKU C 33JaHUSIMH PA3HOM CTENEeHW TPYAHOCTU JUIS H3y4eHHsl HOBOTO MaTepHala,

CaMOIIPOBEPKHU U KOHTPOJISI 3HAHUM.

JKPAHHO-3BYKOBbIE CpeICTBa 00y4eHHs

K 3KkpaHHO-3BYKOBBIM Cpe/icTBaM OOYyYEHHsI OTHOCSAT TaKHe MOCOOUs, KOTOPble MOTYT OBITh
BOCIPUHATHI C TIOMOIIbIO 3PEHUS U ClyXa. DTO KUHOQPWIbMbI, KHHO(QPArMeHThl, AUAQUIbMBI,
MUATIO3UTUBBI  (CHAlbpl), TpaHcmapaHThl s rpadonpoekTopa. Cepun TpaHCIAPAHTOB
MO3BOJIAIOT HUMHUTHPOBATH  ABHUIKCHUC HyTéM IIOCJICAOBATCIBHOI'O  HAJIOXCHHUA OJHOI'O

TpaHCHapaHTa Ha JIPYTOM.
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Texnnueckue cpeacra odydyenusi (TCO)

BONBIIMHCTBO TEXHUYECKUX CPEACTB OOy4YEeHHsS HE pa3pabaThiBAIOCh CIEIUAIBHO IS
IIKOJIBI, a TIPeIHAa3HAYaNOCh IS iepefadu 1 o0paboTku UHpOpMAIK — 3TO PA3TUYHOTO pojaa
MIPOEKTOPbI, TEJIEBU3OPbI, KOMIBIOTEPHl M T.A. B yueOHO-BOCHIUTATENLHOM MpoOIEecce
KOMIIBIOTEP MOXKET HUCIOJIb30BAThCA ISl PEIICHHUs 3a/1a4 HayYHOU OpraHu3aluy TPyAa yUUTEIs.

[Ipr uCNONB30BaHUU TEXHUUYECKHUX CPEACTB OOYUEHHUS CIEAyeT YYHUTHIBATH BpPEMEHHBIC
orpanuueHusi, Hanmaraemble CanutapHbiMu npaBuiamu U Hopmamu (CanlluH). HempepsiBHas
MPOJOJKUTEIFHOCTh JIEMOHCTPAllMU BHUJIEOMATEpUAIOB Ha TEJNEBU3MOHHOM JKpaHe M Ha
00JIBIIOM 3KpaHEe C MCIOIb30BAHUEM MYJIbTUMEIUIHOIO MPOEKTOpa HE JIOJKHA MPEBBILIAThH 25
muH. Takoe »xe orpanuueHue (He Oomee 25 MUH) pacHpoCTpaHsIETCS HAa HEMPEepPhIBHOE
WCIOJIb30BaHNE WHTEPAKTUBHON JOCKH M HA HEMPEPBIBHYIO PabOTy yJaluxcsi Ha MepCOHATLHOM
KoMIipioTepe. KomndecTBO ypoKOB € MCIOJIb30BAHUEM TAaKHX TEXHMYECKUX CPEJCTB OOyUEHHS,
KaK TeJIeBU30p, MYJIbTUMEIUIHBIA TMPOEKTOP, MHTEPAaKTUBHAs IOCKA, JTIOKyMEHT-Kamepa, He
JIOJKHO TIPEBBIIIATH IIECTH YPOKOB B HEJIEINIO, & YHCIIO YPOKOB, HA KOTOPBIX YIYCHUKH paboTaroT

3a IEPCOHAIBHBIM KOMIIBIOTEPOM, — TPEX B HEAEIIIO.

Oo6opynoBanne kKabUuHeTa XUMUM

Kabuner xumun 1ODKEH OBITH OOOPYAOBAaH CHENUATBHBIM JIEMOHCTPAIMOHHBIM CTOJIOM.
Hns  olecneueHWs  Jydmied  BUIUMOCTH  JIEMOHCTPALMOHHBIA  CTOJ ~ PEKOMEHAYETCs
yCTaHaBJIMBATh HA TOJUYM.

B xabuHeTax XMMHHU yCTAHaBJIMBAIOT JBYXMECTHBIE YUEHUYECKHE Ja00paTOpHbIE CTOJIBI C
MO/IBOJIKOM 3JIEKTPOIHEPTUU. YUEHHUYECKUE CTOJIbI JOKHBI UMETh MOKPBITHE, YCTOWYMBOE K
JIECTBUIO arpeCCHBHBIX XMMHYECKHX BEUIECTB, W 3AIIUTHBIE OOPTUKU 1O HAPYKHOMY Kparo.
Kabunetsl XxuMun 000pYyIyIOT BBITSDKHBIMH IIKa(aMu, pacroyioKEHHBIMH y HAPY>KHOW CTEHBI
BO3JIe cTojla yuuTens. [l mpoBeleHHs J1abOpaTOPHBIX OMNBITOB MCIOJB3YIOT TOJIBKO MHHH-
CIIUPTOBKHU.

VY4eOHble TOCKH JOJIKHBI OBITh U3TOTOBJIEHBI U3 MAaTEPUAIOB, UMEIOLINX BBICOKYIO aJr€3HI0
K MaTepuajgaM, HCIOJb3yeMbIM ISl MUChbMa, XOPOIIO OYMINATHCS BIAXKHOM T'yOKOW, OBITH
M3HOCOCTOMKUMH, UMETh TEMHO-3€JIEHBIH LIBET M aHTHOJIMKOBOE IMOKpBITHE. Y4eOHbIE TOCKH
000pynyroT copuTaMM, KOTOpPbIE JOJDKHBI MPUKPEIUIAThCA K cTeHe Ha 0,3 M BbIlIE BEpXHEro
Kpasi JOCKH U BbICTyHaTh Brepéa Ha paccrosiHue 0,6 M.

TeneBu30pbl yCTaHABIMBAIOT HA CHENMANIBHBIX TyMOax Ha BeicoTe 1,0—1,3 M ot nmona. Ilpu

IpoCMOTpEe TCiIeepcaad 3pUTCIbCKUEC MECTa NOJDKHBI pacnojiaraTbCd Ha PAaCCTOSAHHUU HEC MCHCC
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2 M OT 3KpaHa JI0 IJ1a3 y4aiuxcs.

Jlis  MaKCHMaJbHOTO HCIIOJIb30BAaHUS JHEBHOI'O CBETa M PaBHOMEPHOTO OCBEIIEHHUS
yueOHBIX TIOMEIICHU HE clieyeT pa3MellaTh Ha MOJOKOHHHKAX IIMPOKOIHMCTHHIE PacTEHUS,
CHIDKAIOIIIME YPOBEHb €CTECTBEHHOTO OCBEIeHHs. BbicoTa pacTeHuii He TOJKHA MpeBbImaTh 15
cM (oT momoKOoHHWKA). PacTeHus 1enecooOpa3HO pa3meniaTh B TEPEHOCHBIX IBETOYHHUIIAX
BBICOTOM 65—70 CM MJIM MMOABECHBIX KAIINO B TPOCTEHKAX MEXAY OKHAMH.

Jlig otnenku ydeOHBIX INOMENIEHMH HCHOJB3YIOT MaTepHallbl U KpacKu, CO3Aaroliue
MaTOBYIO MOBEPXHOCTh. /il cTeH y4eOHBIX MOMEIIEHUH CleayeT UCIOIb30BaTh CBETIIbIE TOHA
KENTOro, 0EXKEeBOro, PO30BOTO, 3€JIEHOTO, roJy0Oro ILBETOB; AJIS ABEPEl, OKOHHBIX paM —
OeIbIii LBET.

Kabuner xumuu JODKEH OBITH OCHAIIEH XOJOMHBIM M TOPAYMM BOJOCHAOXKEHHEM U
KaHaJM3alueu.

B xaOuneTe XxuMuu 0053aTeIbHO JOJKHA OBITH aNITeUKa, B KOTOPYIO BXOST:

. ZKryT KpOoBOOCTaHABIMBAOLINNA, PE3UHOBBIA — | IIT.
. Ily3sIpp mns nba — 1 wt. (runorepMudeckuil maker — 1 mir.).
. bUHT cTepunbHbIN, WUpokui 7 X 14 cM — 2 wT.

. bunT crepunpHeIif 3 X 5 cM — 2 wT.

1

2

3

4

5. bunT HecTepwIbHBIN — 1 1IT.
6. Canderku cTepuiibHbIe — 2 YII.

7. Bata crepunbHas — 1 mauka.

8. JleiikoracTelps MHUpUHOM 2 cM — | KaTymika, 5 cm — | kaTyika.

9. bakTepuuIHbINA JTeHKOIIACTBIPh Pa3HbIX pa3MepoB — 20 mIT.

10. CriuproBoii pactBop noaa 5 %-ueiit — 1 duakoHn.

11. BoxHblil pacTBOp aMMHaKa (HalaThIPpHBINA COUPT) B amirynax — 1 yi.
12. PactBOp nepokcuaa Bogopona 3 %-upiit — 1 ym.

13. Ilepmanranat kanausi KpucTauiueckuii — 1 ym.

14. Ananerus 0,5 r B Tabnetkax — 1 ym.

15. Hacroiika Banepuansl — 1 yi.

16. Hoxuuiel — 1 .

IInanupyemMsble pe3yJibTaThl 00yUYeHHS
BbInycKHUK HAYYHTCSI

®  3HaAmMb (NOHUMAMD)'
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— XMMHUYECKYK CUMBOJIMKY: 3HAKH XMUMUYECKHUX 3JIEMEHTOB, (POPMyYJIbl XMMUYECKHX BEILECTB,
YPaBHEHUSI XUMHUECKHUX PEaKIIHii;
— BaXXHEHIIME XMMHMUYECKHE TIOHATHUSA: BEIIECTBO, XMMHUYECKHI 3JIEMEHT, aToM, MOJIEKYIa,
OTHOCHUTEJIbHBIE aTOMHAs U MOJIEKYJISIPHAsE Macchl, MOH, KaTHMOH, aHUOH, XMMHYECKas CBS3b,
JNEKTPOOTPHULATEILHOCTD, BAJICHTHOCTD, CTEIICHb OKUCIICHUS,
MOJIb, MOJIIpHAasi Macca, MOJISIPHBI O00BEM, pacTBOPBI, 3JIEKTPOJUTHI U HEIJIEKTPOIMTHI,
JJIEKTPOJIUTUYECKAsT ~ JUCCOLMALUSA,  OKHMCIHTEIb W BOCCTAHOBUTENb,  OKUCJIEHUE U
BOCCTAHOBJICHHE, TEIIOBOH 3()(eKT peakuuu, OCHOBHBIC THUIIBI PEAKIM B HEOPraHUYECKOM
XMMMH;
— (GOpMYJIUPOBKM OCHOBHBIX 3aKOHOB W TEOPUH XUMHUHU: aTOMHO-MOJIEKYJISIPHOTO YYEHMS,
3aKOHOB COXPAaHEHHs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BELIECTB, ABOIaJpo;
nepuoanudeckoro 3akona Jl. M. MenneneeBa; Teopur CTpPOCHUS aTOMa U YYEHHUS O CTPOCHUH
BELIECTBA; TEOPUH MIEKTPOJIUTUIECKON JUCCOLUALMU U YUEHUS O XUMUYECKON PEAKIINH;

®  Hazvieamb.
— XMMHYECKHE JIIEMEHTHI,
— COEJIMHEHMs U3YyYEHHBIX KJIIACCOB HEOPIaHUYECKUX BELIECTB;
— OpraHMYEeCcKue BEIIecTBa Mo uxX (opMyse: MeTaH, 3TaH, STUJICH, alleTHUIICH, METaHOJ, 3TaHOJ,
[JIMLEPHUH, YKCYCHAsl KHCII0Ta, TIII0K03a, caxapo3a,

®  00bACHAMD:
— (u3MuecKuil CMBICI aTOMHOrO (MOPSAIKOBOI0) HOMEpa XMMHMYECKOIO 3JIEMEHTa, HoMepa
rpynmsl U nepuona B nepuoanudeckor cucreme JI. WM. MeHnneneeBa, K KOTOPbIM 3JIEMEHT
MIPUHAJIC)KUT;
— 3aKOHOMEPHOCTH WM3MEHEHMs CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIPEJeENIax MajbIxX
NEPUOJIOB U A-TPYIII, a TAKXKE CBOMCTB 00pa3yeMbIX MMHU BBICIIMX OKCHUIIOB U THAPOKCH]IOB;
— CYIIHOCTb IIpoIiecca IEKTPOIUTHIECKOM JUCCOIMALNN U PEaKMii HOHHOTO OOMEHa;

®  Xapakmepuzoeamv:
— XHMMHYECKHE DJJIEMEHTHl (0T BOJOpPOJAa 10 KajblMs) Ha OCHOBE WX IIOJOKEHUS
B MIEPUOJIMUECKON cHucTeMe xumuueckux osiemeHtoB J[. W. MenneneeBa u ocoOeHHOCTEH
CTPOEHHS UX aTOMOB;
— B3aUMOCBSI3b MEX]ly COCTABOM, CTPOEHUEM M CBOMCTBAMHU HEOPTAHUYECKUX BEILECTB;
— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BEIIECTB (IIPOCTHIX BEIIECTB —
METaJUIOB ¥ HEMETAJUIOB, COSIMHEHUH — OKCHJIOB, KHUCJIOT, OCHOBaHHUH, aM()OTEPHBIX OKCHJIOB
U TUAPOKCHUJIOB, COJIEH);

® onpedensimy:
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— COCTaB BEILIECTB 110 UX GopMysam;
— BQJICHTHOCTb U CTETIEHU OKHUCIICHUS DJIEMEHTOB B COCMHEHUY;
— BUJbl XUMUYECKOM CBSA3U B COEAUHEHUSX;
— TUIBI KPUCTAITUYECKUX PEIIETOK TBEP/BIX BEIIECTB;
— MPHUHAIJICKHOCTh BEIIECTB K ONPEeIEHHOMY KJIacCy COeIMHEHU;
— THTBI XUMUYECKUX PEAKITUH;
— BO3MOHOCTb IPOTEKAHUS PEAKIHi HOHHOTO OOMEHa;
® cocmaenamy:
— CXEMbI CTPOEHHUsI aTOMOB IEPBBIX JBAAIATH 3JEMEHTOB mNepuoauyeckou cuctemsl /. W.
MeHnpemneena;
— (opMyIIBI HEOPTAHUYECKUX COCAMHEHUI N3YYCHHBIX KIIACCOB BEIIECTB;
— YpPaBHEHHUS XUMHUYECKHUX pPEaKIHMi, B TOM YHCIIE€ OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
MTOMOIIBI0 METOJIA NIEKTPOHHOTO OanaHca;
®  0e30nacHo obpawamocsi:
C XUMUYECKOU MOCYA0U U 1abopaTOPHBIM 000PYAOBAHUEM;
®  11POBOOUMb XUMUYECKULL IKCNEPUMEHM!
— MOATBEPXKAAIOINN XUMUYECKUN COCTaB HEOPTAHUYECKUX COSAMHEHU;
— TMOJTBEPKIAONTUN XUMHUYECKHNE CBOMCTBA N3YyUEHHBIX KJIACCOB HEOPTAaHMUECKUX BEIIECTB;
— MO0 TONy4YeHUIO, COOMPAHWIO W pPACIIO3HABAHHUIO Ta3000pa3HBIX BEIIECTB (KUCIOPOAA,
BOJIOpOAa, YIJIEKUCIIOrO ra3a, aMMHuaKa);
— M0 OMpeeNIeHUI0 XJIOpHA-, CcyiabdaT-, KapOOHAT-MOHOB U HOHA AMMOHHUS C IIOMOIIBIO
Ka4eCTBEHHBIX PEAKIINA;
®  BLIYUCTAMD.
— MAacCCOBYIO JIOJI0 XUMHUYECKOT0 3JIeMEHTa 1o (opMylie COeTUMHEHNS;
— MacCOBYIO JI0JIIO BEILIECTBA B pacTBOPE;
— Maccy OCHOBHOT'O BELIECTBA 110 U3BECTHOW MAaCCOBOM JIOJIU IPUMECEH;
— 00BEMHYIO J10JII0 KOMIIOHEHTA ra30BOil cMecH;
— KOJIMYECTBO BEILECTBA, 00BEM MJIM MacCy BEIIECTBA MO KOJMYECTBY BEIIECTBA, 00BEMY MIIH
Macce peareHTOB, WK MPOYKTOB PEAKIINH;
®  UCNONbL308AMb NPUOOPEMEHHbIe 3HAHUS U YMEHUs 6 NPAaKmuyeckou OessmenbHOCmu U
NOBCEOHEBHOU HCUSHU.
— nansa Oe3omacHoro oOpallleHusi ¢ BEHIECTBAMHM M MaTepHalaMU B TOBCEIHEBHOW XM3HU H
IPaMOTHOTI'O OKa3aHHUs MEPBOM MOMOIIH MPHU 0XKOraxX KHUCIOTAMHU U HIEI0OYaMU;

— 111 OOBSICHEHUSI OT/IEIBHBIX (PAaKTOB U MPUPOIHBIX SIBICHHIA;
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— JUIsl KPUTUYECKOM OIIEHKH MH(POPMAIUH O BEIIECTBAX, UCIIOJIb3yEMbIX B OBITY.

BbINyCKHUK MOJIYYHT BO3MOKHOCTH HAYYUTHCS
o XapaKTepU30BaTh OCHOBHBIC METOJBI MO3HAHMS XUMHUYECKHUX OOBEKTOB: HAOIIOICHHE,
H3MEpeHHe, SKCTIEPUMEHT, MOICTTUPOBAHUE,
. pa3nuyaTh XUMHYECKHUE OOBEKTHI (B CTATHKE):
— XUMHYECKHE 3JIEMEHTHI U IPOCThIE BELIECTBA;
— METaUTbl U HEMETaJUTbl W XapaKTEePU30BaThb OTHOCHUTEIBHOCTh TMPHUHAJIC)KHOCTA TaKUX
00BEKTOB K TOW WJIM UHOW TPYIITIE;
— OpraHUYeCcKHe U HEOPraHMYECKUE COCTMHECHHUS,
— TUAPOKCUABI (KUCIOPOACOAEpKAIINE KUCIOThI, OCHOBaHHUS, aM(OTEpHBIE THIPOKCHUIBI);
— OKCHJIBI HEeCOJIe00pa3yroIIe u cojeobpasyronue (KUCIOTHbIC, OCHOBHBIC, aM(POTEpHEIC);
— BAJICHTHOCTb U CTENICHb OKUCJICHHS;
— CHCTEMATUYECKHE U TPUBHUATBHBIC TEPMUHBI XUMUIECKOW HOMEHKIIATYPHI,
— 3HAKOBYIO CHCTEMY B XMUMHH (3HaKH U (HOPMYIBI, UHACKCHI U KOA((OUIIUEHTHI, CTPYKTYpPHBIC
U MOJEKYJIspHble (OPMYNBI, MOJEKYJISpHbIE W HMOHHBIE YpaBHEHUS pEaKIHil, MOJIHbIE U
COKpAamEHHBIC HWOHHBIC YPaBHCHHS pEaklUi, TEPMOXUMHUYCCKUEC YpaBHCHHS, OO0O3HAYCHUS
CTCTICHH OKUCJICHHSI U 3apsia HOHA B (OPMYJIEe XUMUISCKOTO COSIMHCHHS);
. pa3nuyaTh XMMUYECKHE OOBEKTHI (B AMHAMHUKE):
— (puzmUeckue U XMMHYECKHE CTOPOHBI MPOIIECCOB PACTBOPEHHUSI U AUCCOIIUAIINH;
— OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH U PEAKIIMN 0OMEHa;
— CXEMBI U ypaBHEHUS] XUMUYECKUX PEaKIuii;
. COOTHOCHUTB:
— 9K30TEPMUYECKUE PEAKIIMH U PEAKIIMHU TOPEHHUS;
— KaTaluTH4eCcKue U (hepMEHTATUBHBIE PEaKIIUU;
— MeTaJlsl, OCHOBHBIN OKCHJI, OCHOBAaHHUE, COJIb;
— HEMeTaJll, KUCIOTHBIA OKCHJI, KUCIIOTA, COJIb;
— CTpPOEHHE aTOMa, BHUJI XMMHUYECKOW CBSI3H, TUI KPUCTAIIMYECKOW PEIETKH U pusmueckue
CBOMCTBA BEIIIECTBA;
— HaxOXJICHHE AJIEMEHTOB B MPUPOJIE M MPOMBIIIICHHBIE CITIOCOOBI UX MOIYUCHUS;
— HE0OXOIMMOCTh XUMUYECKOT'0 MTPOU3BOJICTBA M TPEOOBAHUIN K OXpaHE OKPYXKAIOUIeH cpebl;
— HeoO0XOAMMOCTh MPUMEHEHHUS COBPEMEHHBIX BEIIECTB M MaTepHalioB U TpeOOBaHUN K

3I0POBLECOEPEIKECHHUIO;
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o BBIIBUTATh W OKCIIEPUMEHTAIFHO TMPOBEPATH TUIMOTE3bl O XHMHUYECKHUX CBONCTBaX
BEILIECTB HAa OCHOBE WX COCTaBa, CTPOCHUS U MNPHUHAUICKHOCTH K ONPENEIEHHOMY KIAccy
(rpymre) BemecTs;

o IPOTHO3MPOBATh  CIMOCOOHOCTh  BEIIECTBA  TMPOSIBISITH ~ OKUCIHUTEIBHBIE WU
BOCCTAaHOBUTEJIbHBIE CBOWCTBA C Y4ETOM CTEMEHEH OKHUCICHHUS 3JEMEHTOB, BXOSIIUX B €ro
COCTaB, a TAKXKe MPOTYKTOB COOTBETCTBYIOIINX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

o COCTaBISITh  YPaBHEHHMS  pEaKMid ¢  ydacTUEeM  TUIHWYHBIX  OKUCITUTENeH
Y BOCCTAaHOBUTEJICH HA OCHOBE DJIEKTPOHHOT0 OanaHca;

. ONpEAENsATh  BO3MOXHOCTh  TMPOTEKAHHWS  XMUMHUYECKUX  pEaklIuii Ha  OCHOBE
INMEKTPOXUMHYECKOTO  pSAAa  HANPSHKCHWA  METAJUIOB, psAda  AJIEKTPOOTPHIATSILHOCTH
HEMETAJUIOB, TAOJIMIIB PACTBOPUMOCTH U YIETA YCIIOBUH TIPOBEACHHUS PEAKIINN;

o IIPOBOJIMTH PACUETHI [0 XUMUIECCKUM (POpPMYJIaM B YPABHCHHSIM
— JUTsI BBIBOIA (DOPMYITBI COSTUHEHUS TI0 MACCOBBIM JOJISIM 3JIEMEHTOB;

— JUTsl IPUTOTOBIICHHUSI PACTBOPA C UCIIOJIB30BAHUEM KPHUCTAJUIOTHIPATOB;
— JUIs HAXOXKJEHUS JOJH BBIXOJA MPOJIYKTa pEaKUUd MO OTHOUICHHIO K TEOPETUYECKH
BO3MOXHOMY;
— ¢ ucnoap3oBanueM npasmia ['eii-JIroccaka 06 00BEMHBIX COOTHOLIEHUSX Ta30B;
— C UCTIOJIb30BAaHUEM TIOHATUN «KMOJIbY, «MMOJIbY, «4UCI0 ABOTaIpO»;
— [0 TEPMOXUMHUYECKUM YPaBHEHHSIM PEAKIINU;
® TMPOBOJUTH XUMHYECKHH HKCIEPUMEHT C HEYKOCHUTEIBHBIM COOJIOIEHUEM MPaBUII
TEXHUKH 0€30MMacHOCTH:
— I10 YCTAaHOBJICHUIO KAYECTBCHHOT'O U KOJIMYSCTBEHHOT'O COCTaBa COCIMHEHUS;
— MIPH BBITIOJIHEHUH MCCIIEI0BATEILCKOTO MPOCKTA;
— B JIOMAIIIHUX YCIIOBUSX;

o UCIIONIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMH JJIS BBHIMOJTHEHUS MPOEKTOB U
y4eOHO-UCCIIEeI0BATEIbCKUX PA0OT MO M3YUYEHHUIO CBOMCTB, CLIOCOOOB MOJIYUYEHHUSI U PACIO3HAHUS
BEIICCTB,;

o ONpeAeNsiTh  MCTOYHHMKM  XMMHYECKOM  uHGOpMalnuu, TNPEeACTaBIsATh  CIHCOK
WH()OPMANIMOHHBIX PECYpCcOB, B TOM 4YHCIIE ¥ HAa WHOCTPAHHOM sI3BIKE, TOTOBHUTH
nH(OPMAIIMOHHBINA POAYKT U PE3EHTOBATH €T0;

o OOBEKTUBHO OIICHUBATh HWH(POPMAIMIO O BEIIECTBAX W XUMHUYECKUX TpoIeccax,
KPUTHYECKH OTHOCUTCS K TICEBAOHAYyYHOW WH(pOpMalUK, HEI0OPOCOBECTHOW pekiiaMe B
CpeIICTBaX MacCOBOM MH(OPMAIINY;

L4 CO31aBaTb MOACIHU U CXCMbI JIJIs1 PCIICHHA y‘Ie6HBIX M IIO3HABaTCJIBHBIX 3aJ14a4.
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