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[osicHuTeNnbHAS 3amKCKa
Pabouas mporpamma Kypca XuMUHM paszpaboraHa k yueOHHKam aBTopoB O.C.I'abpuensiHa,
N.T".OctpoymoBa, C. A. CmagkoBa miusi 8—9 kiaccoB 001eo0pa3oBaTelIbHBIX OPTaHU3AIHA.
CrpykTypa U cojepkaHue padoyeil mporpaMMbl COOTBETCTBYIOT TpeOoBaHUsIM DenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTENILHOTO CTaHJAapTa OCHOBHOTO oOmiero oOpaszoBaHus. [locoOue
aJpPecoBaHO YUYUTEISIM OO0IIe00pa3oBaTeNbHBIX Opranusanuid, pabortarommm mo YMK O. C.

[Mabpuensna, U. I'. Octpoymona, C.A.Cnankosa.

IHHosicHUuTEe IbHAA 3aNIMCKA

PabGouass mporpamma Kypca XMMHUM JJiS OCHOBHOM IIKOJIBI pa3paboTaHa B
cooTBeTCTBUM ¢ DeepaabHbIM roCyJapCTBEHHBIM 00pa30BaTelIbHBIM CTaHIapTOM
oOmiero oOpazoBanus. B Hell Takke yYUTHIBAIOTCS OCHOBHBIE UJEU U MOJOXKCHUS
[Iporpammsel pa3BuTus U HOPMUPOBAHKS YHUBEPCATIBHBIX YUCOHBIX NEUCTBUM IS
OCHOBHOTO 00111eT0 00pa30BaHuUs.

B cooTBeTcTBHM ¢ 3THMH JOKYMEHTaMH OOYYaromuecs JODKHBI OBIIAICTh
npuéMamMu, CBS3aHHBIMH C  ONpEJEJICHUEM TMOHSATHUH: OrpaHUYUBATh WUX,
ONKCHIBATh, XapaKTEpPU30BaTh W CpaBHUBATh. Tak Kak XWUMHS — Hayka
IKCIIEpUMEHTaJIbHAs, 00yJaronIuecs JOJHKHBI OBJIaIeTh TAKUMU MTO3HABATEIbHBIMU
y4eOHBIMU JIEUCTBHUSIMU, KaK DKCIEPUMEHT, HAOIIOACHUE, U3MEPEHUE, ONUCAHUE,
MOJIEIUpOBaHue, TUIOTE3a, BEIBOA. B mpoliecce n3ydeHus Kypca y o0ydarouxcs
MpOJOIDKAIOT  (OPMHUPOBATHCA ~ YMEHUSI  CTaBUTh  BOIMPOCHL,  OOBSICHSTH,
KJ1acCu(pUIMPOBaTh, CPAaBHUBATH, OMPEIALCISITh MCTOYHUKU WH(DOpPMAITUH, TTOTYYaTh
W aHAJU3HPOBATh €€, TOTOBUTh MH(MOPMAIIMOHHBIN MPOIYKT, MPE3CHTOBATh €r0 U
BecTH auckyccuto. CleoBaTeabHO, NeATeIbHOCTHBINA TOAXO0/ B U3yUYEHUU XUMUU
CIIOCOOCTBYIOT JIOCTHIKCHHUIO JIMYHOCTHBIX, MPEAMETHBIX M METAIlPEeIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

Lenu:

* Qopmuposanue 'y ydaNIUXCS XHUMHYECKOM KapTHHBI MHpa, Kak

OPraHUYECKOMN YacCTHU €ro UEJIOCTHOW €CTECTBEHHO-HAYYHOU KAPTUHBI.



2

* Pazeumue no3HaBaTEbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH ydYamuxcsi B MPOIECCE M3YyUYCHUS WMHU XUMHYECKOW HayKd U e
BKJIaJla B COBPEMEHHBIM HAy4YHO-TEXHUYECKUM Tmporpecc; (HopMHpOBaHUE
BOKHEUIIUX JIOTUYECKUX OIepaluid MbIIUIeHUs (aHaiu3, CHUHTE3, 0000IlIeHue,
KOHKPETHU3allusi, CPABHEHUE U JIp.) B MPOLIECCE MO3HAHUS CUCTEMbI Ba)KHEUIIIHUX
MOHSATHUM, 3aKOHOB M TEOPUM O COCTABE, CTPOEHUHU M CBOMCTBAX XHUMHYECKHUX
BELLECTB.

* Bocnumanue yOeXIEHHOCTH B TOM, YTO NMPUMEHEHUE MOTYYCHHBIX 3HAHUM
U YMEHUM MO XUMHUU SIBISETCS OOBEKTUBHOW HEOOXOAMMOCTBHIO ISl O€30IacHOM
paboOTHI ¢ BEIIECTBAMU U MaTepuaiaMu B ObITY U Ha MPOU3BOCTBE.

* [Ipoekxmuposanue u peanusayusi BbIIIyCKHUKAMU OCHOBHOM IIKOJIBI JINYHOU
o0pa3oBaTeabHON TPACKTOPHUH: BHIOOp TIpodusis oOydeHHs B CTapIICH IIKOJIE WU
po¢eCCUOHAIBHOTO 00Pa30BaTEIBLHOTO YUPEIKICHHUS.

* OgnadeHue KuO4e8blMU — KOMNemeHyusmu: Y4eOHO-TI0O3HaBATEIbHBIMH,

I/IHCI)OpMaI_[I/IOHHBIMI/I, LHNCHHOCTHO-CMBICJIOBBIMHU, KOMMYHHWKATHBHBIMU.

MeTtoauveckure 0COOCHHOCTH NMPENOJABAHUSA Kypca XUMHUU

[Ipennaraemelii Kypc OTJIMYAETCS OT APYTHX KypCOB XHMHH JJIsI OCHOBHOM
IIKOJIbI, BKIIFOUEHHBIX B DenepanbHplil nepeueHb Y4eOHUKOB, HATUYUEM BAHCHBIX
MemooudecKux ocobenHocmell.

1. Copep:kanue u MeTOAbl U3yYeHHS NMpPeNJIaAraeMoro Kypca XuMum 1Jis
OCHOBHOHM HIKOJIBI OTBEYAKT CTPYKTYPHO-AEATEIbHOCTHOMY moaxoay. OHu
pa3paboTaHbl B COOTBETCTBUU C TEOPUEH MOITAITHOTO (POPMUPOBAHUS YMCTBEHHBIX
JNEVCTBUM, NMPENI0KEHHON OTeueCTBEHHbIM IcuxosioroM II. . ['anenepunbiM, B
KOTOPOH BBIIEISAETCA HECKOJIBKO 3TAIOB.

Oman co30anusi OpUeHMUpPOBOYHOU OCHOBbL Npedcmosiujel 0esamelbHOCmU

(OO]]). Yuamuecs moaydaroT UHPOPMAIIHIO O eI MPECTOSIICH NeITeTLHOCTH ’
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e€ mpeaMmeTe, Y3HAIOT, KaK W B KaKOW TOCIEAOBATEIbHOCTH OHHU JOJIKHBI
BBIIIOJIHATh OPUEHTAIIMOHHBIE, UICTIOJTHUTEIBCKAE U KOHTPOJIbHBIE IEUCTBUS.

Bce nupaktuyeckue enMHUIBI YYEOHBIX KHUT I (—9 KIIacCOB HAYMHAIOTCS
C TOCTaHOBKHM 00pa3oBaTeNbHOW MPOOJEMBbl, KOTOpas pelIaeTcss B Ipoliecce
U3y4eHus naparpada Ha OCHOBE UMEHHO JeSITEIbHOCTHOTO TIOIX0a.

B 9 xnacce npu m3yuyeHUH XUMHH 3JeMeHTOB B kauectBe OO/] BbIcTymaer
OOIIMI MJIaH XapaKTEPUCTUKU METAIJIOB, HEMETAIIJIOB U IEPEXOIHBIX JIEMEHTOB.

Oman  gopmuposanus  mamepuanrvHol — OesimenbHOCmu. — Y4Jaluecs
BBITNIOJIHSAIOT JEHCTBUS BO BHEIIHEH (hopme, CTaJKMBasCh C CaMUMH IpeIMeTaMu
WIM MOJENSIMU: BBIIETSAIOT MOJOXKUTEIBHOE U OTPULIATEIIbHOE 3HAYEHUE
KOHKPETHOI'O XMMMUYECKOTO BEIIECTBA WJIM peakuuud B cdepe 4YeIoBeueCKOn
NEATEIbHOCTH WM B OKPYXKAKOLIEM MHUPE; ONPEICISAIOT XapaKTEpHbIE NMPU3HAKU
COCTaBa WM CBOMCTB BAXKHEHMIIMX KJIACCOB HEOPTaHUYECKUX COCIWHECHUM;
CaMOCTOATEJIBHO XapaKTEPU3YIOT KOHKPETHBIE XUMHUYECKHUE AJIEMEHTBI; MPOBOAAT
7a00paTOpHbIE W MpPAaKTHYECKUE PAOOThI; TOTOBSAT COOOIICHHS M NpPE3CHTAIUU;
OCYILECTBISIOT IPOEKTHYIO 1€ATEIHOCTh IO BHIOPAHHOW TEMaTHKeE.

Oman enewnell peyu. JIeNCTBUS ydaluxcs BepOAIM3YIOTCS B YCTHOM WIIH
MMCbMEHHOM pe4M, OHM IPOrOBapHUBAIOTCSA U yCBaUBAIOTCS B 0000IEHHON (popMme.
Tax, yyamuecs 03By4HBaIOT, KaKyl0 HH()OPMALIHIO HECET XMMUUYECKas CHMBOJIMKA!
XUMUYECKUE 3HAKU, XUMUYECKHE (HOPMYJIbl U YpAaBHEHHUS XMMUYECKOW pPEaAKIUH,
cuMBoJIiKa [lepuoanueckoi cucremsl XxuMudeckux anemeHToB [[. . Menneneesa.

Oman enympennetl peuu. BepOalbHOE OCBOCHHE IEHCTBUS TMpPO ceOs,
MpOroBapuBaHue omepanuil npo ceds, 0e3 BHemHed peun. JlelicTBue
peayuupyercs, HaupuMmep, Mocje MPOBEAEHHOIO YUYUTENEM HHCTPYKTaXa Mepen
MPAKTUIECKON MITH 1a00paTOpHOM pabOTON YUSHUK JIOJDKEH MPOTOBOPHUTH €r0 Mpo
ce0s, 0CO3HATh €ro, BHYTPEHHE COTJIACUTBHCS C HUM WJIM BBISCHUTH HETOHSTHBIE
MOMEHTBI; TO K€ MPOUCXOAUT NMpHU PeIEKCUH JIUYHBIX JOCTUXKEHHUN U BHIpaOOTKE
IJlaHa TOBBILEHUS HX YpoBHA. OcoOyl0 BaXXHOCTh 3TOT JTall UIpPaeT IMpHU

BBIINIOJIHCHHUHN YYCHHUYCCKOI'O UCCICA0OBATCIILCKOI'O ITPOCKTA.
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Hnmepuopuszayus oeticmaus. JIeiCTBUE CTAaHOBUTCS BHYTPEHHUM ITPOIIECCOM,
aKTOM MBICIIA, JIEUCTBUEM B yM€. YUEHHUK MEpe]l BBIMOJHEHUEM XHUMHUYECKOTO
HKCIIEPUMEHTA WJIM pelIeHus pacu€THOM 3amauyu 1no GopmyiaM U ypaBHEHHSIM
MBICJIEHHO MPEICTABISET MOCJIEI0BATENIBHOCTh CBOUX JIEUCTBUM IO pealu3aluu
BbIPAaOOTAaHHOTO IUIAHA.

2. Teopernueckue TmMOJOKEHUSI KYpca XUMHU OCHOBHOH IIKOJIBI
PACKPBLIBAIOTCA HA OCHOBE INHPOKOr0 MWCIHOJb30BAHUS B O0Oy4YeHHH
XHMHYECKOr0 YKCIepruMeHTa (J1JaOOpPaTOPHBIX OIMBITOB W MPAKTUYCCKUX PadoT),
BTOM UHCI€ H NPOBOJAUMOrO B  JIOMAIIHUX  YCIOBHUSX, a  TaKke
JEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA, KOTOPBIN MOKA3bIBAET YUUTENb.

3. Pa3Butne wHGOPMANMOHHO-KOMMYHMKATHBHOH KOMIIETEHTHOCTH
oOyuaromuxcsi: oOpalieHHMe K  pa3jIM4HbIM  HCTOYHHUKAM  XUMHUYECKOUN
uH(popMaIMy, TOJATOTOBKY HH(MOPMALMOHHOTO MPOJAYKTa U €ro Mpe3eHTalus,
YMEHHE BECTH [UCKYCCHIO, OTCTAaMBAaTh CBOK) TOYKY 3PEHUS U KOPPEKTUPOBATH
MO3ULIMIO HA OCHOBE aHAJIN3a apryMEHTOB YYACTHUKOB JTUCKYCCHUHU.

4. MeranpeAMeTHbIl XapakTep cojAep:KaHus Y4eOHOro MaTepuaJja:
peanuzaius CBA3€H C MpeaIMEeTaMu HE TOJbKO €CTECTBEHHO-HAYYHOr0 LHUKJIA, HO U
C UCTOPHEH, JINTEPATYPOU, MUPOBOU XYH0KECTBEHHON KYJIBTYPOA.

5. IIpakTUKO-OpPHMEHTHPOBAHHAS 3HAYMMOCTH OTOOpa Yy4eOHOro
COJep:KaHUsl: CBA3b H3Yy4aeMOIo Marepuaja ¢ JKU3HbIO, (QopMupoBaHUE
HKOJIOTUYECKON TPaMOTHOCTH NpH OOpalleHHMH C XUMUYECKMMHU BEIIECTBAMM,
MaTepuajiaMl M TPOIECCaMH, OTBEUAIOIIMMU TPEOOBAHMSAM TPABWI TEXHUKU
Oe3zomacHocT TMpu  paboTe B  XUMHUYECKOM KaOuHere (JabopaTtopun)
Y TIOBCEIHEBHOM KU3HU.

6. JdocTmikeHusi mnNpeaAMETHBIX, MeTANpPeAMETHbIX M JIMYHOCTHBIX
pe3yJbTATOB TOCPEJICTBOM CTPYKTYPHPOBAaHUS 3a/laHUi MO COOTBETCTBYIOIIUM
pyOpuKam:

«IIpoBepbTe CBOM 3HAHUAY,

((HpI/IMCHI/ITe CBOU 3HAHUS,



«Mcnonp3yiTe JOMOIHUTENbHYIO HHPOPMALIUIO»;

«BpIpaszure cBOE MHEHHEY.

OO0mas xapakTepuCTHKA y4e0HOT 0 ImpeaMeTa

[Ipenmaraemast pabouasi mporpaMMa Mo XHMHH PACKPBIBACT BKJIAJ y4eOHOTO
IpeaMeTa B JOCTHXKEHHE 1IeJIe OCHOBHOIO 00IIero 0O0pa3oBaHUs U ONpenesseT
BAKHEMIIINE CONEPIKATEIBHBIC TUHUHU MTPEAMETA:

e «Bewecmso» — B3aMMOCBA3b COCTABA, CTPOCHUS, CBOMCTB, MOIYYCHHS
Y IPUMEHEHUS BEILIECTB U MAaTEpUAJIOB;

o «Xumuyeckas peaxyus» — 3aKOHOMEPHOCTH IPOTEKAHUS U YIIPABIICHHS
IIPOLIECCAMH TTOJTYYECHUS U ITPEBPALLECHUS BELIECTB;

o «Xumuyeckuii A3vbIK» — OINEPUPOBAHUE CHCTEMON  BaKHEUIIUX
XUMUYECKUX TOHSATUN, BIIAJICHUE XUMHUYECKOW HOMEHKIATypOd H
CUMBOJIMKOM (XUMUYECKUMH 3HAKaMH, (POpMyJIaMU U ypaBHEHUSIMU );

o «Xumusa u HcuzHv» — COOJIIOJIEHUE MPABUII XUMUYECKOW O€30MacHOCTH
npu oOpalieHuH C BEHIECTBAMM, MaTepuajaMd W XUMUYECKUMH
IIPOILIECCAMH B IOBCEHEBHOM KM3HU U HA IPOU3BOJICTBE.

Kypc opueHTHpOoBaH Ha OCBOEHHE OOYYaIOLUIUMUCS OCHOB HEOPIaHWYECKOU
XUMUU M KpPaTKOE€ 3HAKOMCTBO C HEKOTOPbIMU TMOHATUAMH W OO0BEKTaMHU
OPraHNYEeCKON XUMUH.

B conepxarenbHOM JIMHUU «Bewecmeoy» pacKpbIBA€TCsl YYEHHE O CTPOCHUU
aToMa U BeIlleCTBa, COCTaBEe U KJacCU(UKAIUU XUMUYECKUX BEILIECTB.

B conepxarenbHON TUHUN «Xumuueckas peakyusy PacKpbIBACTCs YUEHUE O
XUMUYECKUX  Tpolleccax:  KiacCU(pUKALMS  XUMHUYECKUX  peakuud U
3aKOHOMEPHOCTM HX MNPOTEKaHWs; KAYECTBEHHAs W KOJMYECTBEHHAS CTOPOHBI
XUMUYECKUX TMPOIECCOB (pacu€Thl MO XMMHYECKUM (QopMyliaM U ypaBHEHUSIM

XUMHUYECKUX PEAKIIUN).
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B conepxarenbHON JNMHUU «Xumuyeckuti sA3v1k» (POPMUPYIOTCS yMEHUS
yYaIlIuXxcsl Ha3bIBaTh BEIIECTBA MO (opMyllaM W COCTABIATH (HOPMYIBI MO X
Ha3BaHUSIM, 3allUCHIBATh YPABHEHUS PEaKIUi U XapaKTepU30BaTh UX, PACKPHIBATh
uH(OpMAIUIO, KOTOPYIO HECET XUMHUUYECKasi CHMBOJIMKA, B TOM YHCJI€ BhIpaXKEHHAs
u B TabmmuHOW (opme (Tepuomuyeckas CHCTEeMa XHMHYECKHUX DSJIEMEHTOB
. Y. MenneneeBa, Tabiuiia pacTBOPUMOCTU BEILIECTB B BOJIE); HCIIOIb30BAThH
CUCTEMY XUMHYECKHUX TMOHATUN JIJIST OTTMCAHUSI XUMUIECKUX O0OBEKTOB (JIEMEHTOB,
BEILIECTB, MATEPUAJIOB U IIPOLIECCOB).

B copepxxaTenbHON JUHUU «XuMusi U J#CU3HbL» PACKPBIBAIOTCS JIOTHYECKUE
CBSI3U MEXIY CBOMCTBaMU, MPUMEHEHUEM, TOJYYEHHUEM BEILIECTB B J1a0OPAaTOPHBIX
YCIOBUSIX U Ha TMPOU3BOJACTBE; (opmupyercs KyiabTypa O€30MacHOTO U
HKOJIOTUYECKU TPAMOTHOTO OOpaIIeHHs C XUMUYECKUMH 00BEKTAMHU.

B kypce 3HauuTenbHas pPOJb OTBOAUTCS XHUMHUYECKOMY DJKCIICPUMEHTY:
MPOBEICHUIO TPAKTHUYECKUX paboT u JabOpaTOPHBIX OMNBITOB, (GUKCAIUU U
aHaJIu3y MX pPe3yJIbTaTOB, COOJIOJICHUIO HOPM U TpaBui Oe3omacHOil pabOTHI B
XUMHUUYECKOM KaOHuHeTe (J1abopaTopun).

Peanuzanmst mporpammbl  Kypca B mpoiiecce  OOy4eHHS  MO3BOJIUT
0o0y4aromumMcsl MOHITh POJIb U 3HAYEHUE XMUMHUU CPENId APYTHX HAyK O MPUPOJIE,
T.€. PACKPBITh BKJaJ XUMHH B (JOPMHUPOBAHUE IEJIOCTHON €CTECTBEHHO-HAYYHOU

KapTHUHBI MHUpa.



MecTo npeamera B y4eOHOM ILIaHe
denepanbHbIi roCy1apCTBEHHBIN o0pasoBaTenbHbII CTaHJAPT
peaycCMaTpuBaeT M3y4eHUE Kypca XMMHHM B OCHOBHOM IIKOJIE KaK COCTaBHOMN
4acTH MpeaMeTHOH obnacTu « EcTecTBeHHO-HAyUYHBbIE PEIMETHI.

Kypc paccuntan Ha oO0s3aTenbHOE H3ydeHHE mnpeaMera B o00béme 140

y4eOHBIX 4YacoB Mo 2 dYaca B Hememo B 8—9 xmaccax. Kpome »atoro,
npeaycMaTpPUBACTCS U3YUYCHUE XUMHM ¢ 7 KJlacca B 00bEéMe 35 y4eOHBIX 4acOB IO
1 gyacy B Henemo.

[Ipennaraemspiii Kypc XOTsI 1 HOCUT OOIIEKYJIbTYPHBIN XapaKTep U HE CTaBUT
3a/1ayy MpOoPECCHOHATIBHON MOJATOTOBKM O0YYaOIIUXCs, TEM HE MEHEE MO3BOJISET

UM OMPEJICTUTHCS ¢ BEBIOOPOM Mpoduias 00yueHHUsI B CTapIeH MIKOJIE.

.JII/I‘IHOCTHBIE, METANIPEAMETHDBIC U IIPEAMECTHDLIC PE3YJbTAaThbI

OCBOCHHSI Kypca XUMHH

I[To 3aBepIieHUIO Kypca XUMHUH Ha dTare OCHOBHOI'O OOIIEro 00pa3oBaHUs

BBIITYCKHUKH OCHOBHOM IIKOJIBI JOJIKHBI OBJIAACTH CICAYIOIIMMUA pPE3yJIbTaTaMU.

1. JIuyHOCTHBIE Pe3yJIbTATHI:

1) ocosnanue cBOeW STHUYECKOW MPHUHAICKHOCTH, 3HAHHE HUCTOPUU XUMHUH U
BKJIaJ1a POCCUMCKON XMMUUYECKOM HAYKH B MUPOBYIO XUMHIO;

2) (popmuposanue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHUIO XUMHUH; TOTOBHOCTH U
CIIOCOOHOCTH yYaIllUXCS K CaMOpa3BUTHI0O M CaMOOOpa30BaHUI0 Ha OCHOBE
W3YYCHHBIX (DaKTOB, 3aKOHOB M TEOPUH XWMHH, OCO3HAHHOTO BBIOOpA
U TIOCTPOCHHUE UHIUBUIYaTbHON 00pa30BaTEIbHON TPACKTOPHUU;

3) (opmuposanue  TETOCTHOH  €CTECTBEHHO-HAYYHOH  KapTUHBI  MHpA,

HEOTHEMJIEMON YaCThIO KOTOPOU SIBJISIETCS XMMUYECKasi KApTHHA MUPA;
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4) oenadeHue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH
¥ OOIIECTBCHHOW MPAKTHKH, B TOM YHCIIC U XUMUYECKUM;

5) ocsoenue conmabHBIX HOPM, MPABWI MOBENCHHS, POJICH U (HOPM COIMATBHOM
KHU3HH B COIMYME, NPUPOJEC U YaCTHOW >KU3HM HAa OCHOBE OJKOJOTHYECKOM
KYJBTYpbI 1 0€301acHOr0 0OpaIleHus ¢ BEIIECTBAaMH U MaTepUaIaMH;

6) @opmuposanue KOMMYHMKATHBHOW KOMIIETCHTHOCTH B OOIICHHH CO
CBEPCTHUKAMHU M B3pOCIBIMH B TIpolecce o0pa3oBaTelbHOM, OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCNeOBAaTENbCKOM, TBOPYECKOM M JAPYTrUX  BHJIOB

ACATCIBbHOCTH, CBA3aHHBIX C XUMHUEH.

2. MeTanpeaMeTHble pe3yJibTAThI:
1) onpeodenenue ueneir coOOCTBEHHOTO OOYUYCHHS, TOCTAHOBKA U (hOPMYIIHPOBAHHE
JIUIs ce0s HOBBIX 3aj1ad;
2) niranuposanue TyTeH IOCTIDKCHHUS KEJaeMOro pesysbrara OOyueHHUS XHMHHU
KaK TEOPETUICCKOTO, TaK U IKCIIEPUMEHTATIHLHOTO XapaKTepa;
3) coomHecenue  CBOMX ~ JCHCTBUH ¢  TUIAHUPYEMBbIMH  pE3yJIbTaTaMHU,
ocywecmenenue KOHTPOJS CBOEW JESITENIBHOCTH B TIPOIIECCE JTOCTHIKEHUS
pe3ynbTara, onpeoeneHue CIOCOOOB JEUCTBUII MPH BBINOJHEHUU J1a0OpaTOPHBIX
U TIPAKTUYECKUX pabOT B COOTBETCTBUH C MPABUIIAMHU TEXHUKU O€30MTaCHOCTH;
4) onpedenenue UCTOYHUKOB XMMHUECKON MH(DOpMALIMH, TIOJyYSHUE U aHAIIN3 e,
co3faHre MHGOPMAITMOHHOTO TIPOIYKTA U €T0 TIPE3CHTAITNS;
5) ucnonv3osanue OCHOBHBIX WHTEIUICKTYyaJbHBIX OINEpAllMii: aHAIW3a M CHHTE3a,
CpaBHEHHUS U CHCTeMaTH3alllHd, OOOOIICHWS W KOHKPETH3AllUU, 6blaGIeHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H W nocmpoeHue JOTUYECKOTO PaCCYyKICHUS
¥ yMO3aKItoueHus (MHAYKTUBHOTO, JEIYKTUBHOTO U 10 aHAJIOTHHU) Ha MaTepuase
€CTECTBEHHO-HAYYHOTO COJICP KAHMS;
6) ymenue co3naBarh, MIPUMEHATh U MPEOOPA30BLIBATH 3HAKH U CHMBOJIBI, MOJICITH

M CXCMBI JJIA PCIICHUA y‘le6HBIX H ITO3HABATCIbHBIX 3a1a4,
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7) gpopmuposanue u pazeumue KOJIOTUIECKOTO MBIIUICHHS, YMEHUE TPUMEHSThH
€ro B  II03HABAaTEJIbHOW, KOMMYHMKATHUBHOM,  COLIMAJIBHOM  TNPAKTHUKE
U Ipo¢eCCUOHATIbHON OpUEHTAIINH;

8) ecenepuposanue wunel W ONpeleICHHE CPEACTB, HEOOXOAMMBIX ISl WX

peanu3aIuy.

3. [IpeaMeTHbBIE pe3yJIbTATHI:
1) ymenue 0603HaYaTh XMMHYCSCKUE SJICMCHTHI, Ha3bIBaTh UX M XapaKTEPHU30BaTh
Ha OCHOBE IIOJIOXKEHUA B nepuoanueckon cucreme . . Menneneena,;
2) ¢opmynuposanue WM3yUYESHHBIX TOHATHI: BEMICCTBO, XUMHUYCCKUH DJICMCHT,
aToOM, MOJICKYyJIa, HOH, KATUOH, aHUOH, ITPOCTOE M CII0’KHOE BEIIECTBO, XMMUYECKas
peaKIvs, BUJAbl XUMUUECKUX PEAKIIUHA U T. I1.;
3) onpeoderenue MO (opMylIaM coCTaBa HEOPTaHWYCCKUX W OPTraHHYCCKHX
BCIIIECTB, BAJCHTHOCTH aTOMOB XHMHYECKHX DJJEMEHTOB WJM CTENEeHH HUX
OKHUCJICHHS,
4) nonumanue wuHbOPMAIUU, KOTOPYIO HECYT XHMHUYCCKHE 3HAKH, (HOPMYIIBI
Y YpaBHCHHS;
5) ymenue xnaccugpuyuposams MPOCThie (METAUIBI, HEMETAJUIbI, OJaropoaHbIe
ra3pl) U CJIOXKHBbIC (OMHApHBIE COSTUHCHMS, B TOM YHCIE W OKCHIBI, a TaKKe
THAPOKCUIBI — KHCIOTBI, OCHOBaHUS, aM(OTEpPHBIC THIPOKCUIABI — U COJIH)
BEIIIECTRA,;
6) Gopmyruposanue TIEPUOJUUECKOIO 3aKOHA, O0ObBACHeHUe CTPYKTYpPhl U
uH(pOpMAITUU, KOTOPYIO HECET MEepHOoaUYEeCcKas CHCTeMa XUMUYECKUX JJICMECHTOB
. . MenneneeBa, packpvimue 3Ha4CHUS EPUOIMIECKOTO 3aKOHA;
7) ymeHue xapaxmepuzoeams CTPOCHHE BEIECTBA — BHJIbl XUMHUYECKHUX CBS3EH
Y TUIBI KPUCTAJUTMYCCKUX PEIIETOK;
8) onucanue CTpOEHHS aTOMOB XHMMHYECKHX DJIECMEHTOB C IOPSAKOBBIMU

Homepamu 1—20 u 26, omobpasicerue ux ¢ TOMOIIBIO CXEM;
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9) cocmasnenue GopMysl OKCHIOB XUMHUYECKUX DJIEMEHTOB M COOTBETCTBYIOLIUX
UM TUJPOKCHUIOB;

10)  unanucamue  CTPYKTYpHBIX  (OpPMYJI  MOJCKYJSPHBIX  COCAMHCHUM
U GOPMYJIBHBIX €IUHUIl HOHHBIX COCAMHEHWH IO BAJICHTHOCTH, CTEIEHU
OKHCIICHUS WX 3apsAy HOHOB;

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

12) ymenue ¢opmynuposames OCHOBHBIC TIOJOKECHUS ATOMHO-MOJICKYJISIPHOTO
YUCHUS U TEOPHUH AJICKTPOTUTUYECKON TUCCOLUAIINY;

13) onpeodenenue NpU3HAKOB, YCIOBUN NMPOTEKAHUS U MPEKPAIICHUS XUMUYCCKUX
peakuuii;

14)  cocmasnenue  MONCKYNSPHBIX  YPaBHGHUH  XUMHUYECKUX  PEaKIUH,
HNOJTBEPXKIAIOLIMX  O0IMEe  XMMHYECKHE CBOWCTBA  OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX BEIIECTB U OTPAKAIOIIUX CBSI3U MEXKIY KIIACCaMU COSIMHECHMUIA;
15) cocmaeénenue ypaBHEHH peakiyii C y4aCTHEM JICKTPOJIMTOB TaK)Ke B HOHHOM
(opwme;

16) onpedenenue MO XUMHYCCKHM YpPaBHEHUSM TPUHAUICKHOCTH PEAKIUHA
K ONPEJCIEHHOMY TUITY WM BU]Y;

17) cocmasnenue ypaBHEHUH OKHCIIUTEILHO-BOCCTAHOBHUTEIBHBIX —PEaKIU
C TIOMOIIIBI0 METO/1a AJIEKTPOHHOTO OalaHca;

18) npumenenue  TIOHSATUH  «OKHCICHHUE» U  «BOCCTAHOBICHUEY» VIS
XapaKTePUCTUKU XUMUYECKUX CBOMCTB BEIIECTB;

19) onpedenenue ¢ TOMOIIBIO KAaYECTBCHHBIX PEAKIUN XJIOPHI-, CYJIb(haT-
U KapOOHaT-aHMOHOB U KaTHOHA aMMOHMSI B PaCTBOPE;

20) ob6vscHenue BIUSHUS PA3NAYHBIX (PAKTOPOB HAa CKOPOCTh XHUMHYECKUX

peaKIuu;
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21) ymenue xapaxmepuzoéamv TIOJOKCHHE METaVIOB W HEMETAJIOB B
NEPUOANYECKON CHCTEME 3JIEMEHTOB, CTPOCHHE UX aTOMOB M KPUCTAJIJIOB, OOIIHE
duznIeCKre 1 XUMUIECKIE CBOWCTBA,;

22) o00Owschenue MHOrooOpasus MPOCTHIX BEIICCTB SIBJICHUEM aJZIOTPOIHU C
yKa3aHUuEeM €€ IIPUYUH,;

23) ycmauoenenue PpaszIMUUNl  TUAPO-, THPO- W DIICKTPOMETAUIYPIHH H
UNIIOCMPUPOBanue dSTUX Pa3TUUUid  MPUMEPaMU  MPOMBIIIJICHHBIX  CIIOCO00B
MOJTyYEHUSI METAIJIOB,

24) ymenue oasamv 001y xapaktepuctuky iemeHtoB |, I, VIIA rpymm, a
TaK)Ke BOAOPOJA, KUCIOpOJa, a3oTa, cephl, (ocdopa, yriepoma, KpeMHUS U
00pa30BaHHBIX MMM MPOCTHIX BEIIECTB M BAXHEHIIMX COCAMHEHUH (CTpOECHHE,
HAaxXOXJEHUE B MpHUPOJie, MOoJyuyeHue, (U3MUECKUE M XUMHUYECKHE CBOICTBA,
PUMEHEHUE);

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

26) ymenue npouzso0ums XAMUYECKHAE PACUETBI C HWCIOJIH30BAHUEM ITOHSITHIA
«MaccoBasi JI0JiS BEUIECTBA B CMECH», «KOJUYECTBO BEIIECTBA», «MOJISIPHBIN
00BEM» IO (popMyJiaM U ypaBHEHUSIM PEaKIIni;

27) onucanue CBOWCTB M TMPAKTHYECKOTO 3HAYCHHS HM3YyYEHHBIX OPTaHHUECKHUX
BEIIIECTB;

28) evinosnenue 0OO3HAYCHHBIX B TPOTPAMME DKCIIEPUMEHTOB, PACNO3HABAHUE
HEOPTaHUYECKUX BEIICCTB IO COOTBETCTBYIOIITUM IIPH3HAKAM;

29) cobmiodenue TpaBun Oe30macHONW pabOTBI B XHMHYECKOM KaOWHETe

(JtabopaTopun).
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Conep:kanue Kypca XuMHuHU

8 KIIACC

HauajibHble NOHATHSA M 3aKOHbI XUMHH
Tena u BemectBa. CBOICTBa BeHIECTB. DTaJOHHbIE (PU3MUECKHE CBOICTBA
BellecTB. Marepuaiibl 1 MatepualioBe/icHne. Poinb XMMHUM B KU3HU COBPEMEHHOTO
obmectBa. OTHOIICHHE 00IIIECTBA K XUMHH: XeMODUIUs U XeMo(hoOousl.

Meroapl uzydeHus: xumuu. Habmonenne. DxcriepuMeHT MojaenupoBaHue.
Mopenu maTepuaibHbIE U 3HAKOBBIE UM CUMBOJIBHBIC.

l'azer. JKupkoctu. TBEpaple BemecTtBa. B3anMmHBIE IIEpEXonbl MEXIY
arperaTHbIMM COCTOSTHUSIMU BEIIECTBA: BO3rOHKA (CyOJMMaIus) u aecyOoauMarius,
KOH/JICHCAIIUs U UCTIAPEHHE, KPUCTAJUIN3ALINS U TUIaBJICHUE.

Odusnueckne sBICHUSA. YHWCThIE BemecTBA M CMECU. [ OMOTEHHBIE U
rereporeHHble cMecu. Cmecu razoobpaszHbie, xuakue u TBEpAbIC. CrocoObl
pa3zesieHusl CMecel: TeperoHKa, Wik JTUCTUIISALNS, OTCTauBaHue, GUiIbTpOBaHUE,
KpUCTAUTM3AIMs WM BbIIapuBaHue. Xpomarorpadusa. IlpuMeneHue >Tux
CII0CcO0OB B JIa0OPATOPHOM MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMHAYECKHE DJIEMEHTBl. ATOMBI W MOJEKYJbl. [IpocTbie W CIOXKHBIE
BellleCTBA. AJUIOTPONUS HA mpuMepe Kuciopoja. OCHOBHBIE MOJIOKEHUS ATOMHO-
MOJEKYJIsIpHOTO yueHusi. MoHbl. BemjectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO
CTPOEHHUSI.

3Haku (CUMBOJIBI) XUMHUYECKUX dJeMeHToB. H(opMalus, KOTopyro HECyT
3HAKU XUMHUYECKUX DJIEMEHTOB. DTHUMOJIOTHSl HAa3BAaHUM HEKOTOPHIX XUMHYECKHUX
anemMeHToB. [lepuoanueckas Tabiuia xuMmuueckux siaeMenToB J[. 1. Menneneena:
KOPOTKONIEPUOAHBIA W JJIMHHOIIEPHOAHBIM BapuaHThl. llepmoasl u rpynmsl.
['maBHasg u moOo4Hasi MOATrpyIIbl, Win A- u b-rpynmnbel. OTHOCHUTENbHAST aTOMHAs

mMacca.
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Xumnueckue @opmynsl. WMuaekcsl u kod@duiuentsl. OTHOCUTENbHAS
MOJIEKYJIsIpHas macca. MaccoBast 10 XMMHYECKOTO JJIEMEHTAa B COCIMHEHUMU.
WNupopmanus, KOTOPYIO HECYT XUMUYECKUE POPMYJIBL.

BanentHocte.  CTpykTypHble  (OpMysbl.  XHUMHUYECKHUE  DJIEMEHTHI
C MOCTOSIHHOM M NEPEMEHHOM BaJEHTHOCTHIO. BbhIBOA (opMynbl cOEAMHEHUS MO
BaJEHTHOCTH. OmpeesieHne BaJICHTHOCTH XMMHUYECKOro 3JIeMEHTa 1o (opMmylie
BemecTBa. CocTaBieHNE HA3BaHUI COEMHEHMI, COCTOSAIIMX U3 ABYX XUMHUYECKHX
AJIEMEHTOB, 110 BaJEHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BELLECTB.

Xumuyeckue peakuuu. PeareHTsl M npoayKrel peakuuu. I[IpusHaku
XUMHAYECKUX PEaKIUi. YCIOBHS HUX IMPOTEKAHWS W NpeKpameHusd. Peaxknuum
ropeHus. JK30TEPMUYECKUE U SHTOTEPMUUECKUE PEAKIIUH.

3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMHUYECKHE ypaBHeHUs. CocTaBlieHNE
XUMUYECKUX ypaBHeHHI. NHpopMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccudpukanus XMMHUUECKMX PEAKIM 10 COCTaBy U YMCIY PEareHTOB U
MPOAYKTOB. THUIBI XMMHMYECKHX peakuuil. Peaknum coenvHEHUs, pas3lIokKEHUs,
3aMenieHus 1 oomeHa. KatanusaTopsl U KaTanus.

JemoHcTpanuu

e KoJuekuus MaTepuanoB U U3JEIINNA U3 HUX.

e Mojenu, ucToab3yeMbIe Ha YpoKax (PU3nKH, OMOIOruH U reorpaduu.

e OOBEMHBIE U MIAPOCTEPKHEBBIE MOJEIIN HEKOTOPBIX XUMUYECKUX BELIECTB.
e Moaenu KpuCTauIM4eCKUX PEIIETOK.

e (CoOupanue mpudopa AJis MOJIyYeHHS Ta3a U MPOBEPKa €ro repMETUYHOCTH.
e Bo3rosHka cyxoro JjibJa, nojia uiau HadTaauHa.

e ArperatHble COCTOSIHUS BOJBI.

e PasneneHue  ByX  HECMEIIMBAIOIIUXCA  KUAKOCTEHM € IOMOILBIO

JIEIIATENIbHON BOPOHKHU.

e Jluctumistop u ero padora.
e VYcraHoBka Ay QUIbTpOBaHUs U €€ padoTa.

e VYcTaHOBKA JJIA BhITapUBaHUA U € padoTa.
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e Komekius ObITOBBIX TPUOOPOB JJIst GUIBTPOBAHMS BO3AYyXaA.

e PazneneHue kpacsmiero BemiecTBa (¢uioMacTepa C IMOMOIIbIO METO/a
OyMaxHOI XpomaTorpaduu.

e Mojenu aIOTPONHBIX MOAU(PUKALIUNA YTIEPOIa U CEPHI.

e [lomyuyeHue 030Ha.

e [lopTpersl . 4. bepuemnyca u 1. 1. Menneneena.

e KOpOTKONIEpHOAHBIM W JUIMHHOIIEPUOAHBIM BAPHUAHTBHI IEPUOAUYECKOU
cuctemsl /1. 1. Menpeneena.

e KOHCTpyMpOBaHHE IAPOCTEPIKHEBBIX MOJEIEH MOJIEKYII.

e Amnmapar Kunma.

e PaznoxkeHue OuxpomaTa aMMOHHSL.

e [‘opeHue cepbl U MAarHUEBOM JICHTHI.

e [loptpersr M. B. JlomonocoBa u A. JI. JIaBya3se.

e  OmnbIThI, WJUTIOCTPUPYIOLINE 3AKOH COXPAHEHUS MACChI BEILIECTB.

e ['openue pochopa, pacTBopeHHE MPOLYKTAa TOPEHUS B BOJIE U UCCIIEIOBAHNE
ITOJIYYEHHOT'O pacTBOPA JIAKMYCOM.

e BsamMomelcTBHE CONSTHON KHUCIOTHI C IIMHKOM.

o [lonmyuenue ruapokcuna meau(ll) u ero paznoxeHue Npu HarpeBaHUU.

JlabopaTopHbIe ONBITHI

® O3HaKOMIJIEHHE C KOJUIEKI[MEH 1a00paTOpHOM MOCYIbI.
® [IpoBepka repMEeTUYHOCTH MPUOOPA JIs MOITYUESHHS Ta30B.
® O3HaKOMJICHHE C MUHepaiamMu, 00pa3yroIMMH FPaHUT.

® IIpuroToBieHUE TETEPOTCHHOW CMECH MOPOIIKOB CEPhI C KEJIE30M U HX
pazzeneHue.
® B3aumoJelicTBUE PACTBOPOB XJIOPHUAOB U HOAUIOB KallUs C PacTBOPOM

HUTpaTa cepedpa.
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® Ilonyuenne rtuapokcuaa wmeau(ll) u ero B3auMOJEHCTBUE C CEpPHOU
KHUCJIOTOM.

¢ BzanmopencTBre pacTBOpa COAbI C KUCIOTOM.

¢ [IpoBepka 3aKkOHA COXPAHEHHUSI MACCHI BEIIECTB HA IMTPUMEPE B3aUMOICUCTBUS
IEJI0YH C KUCIOTOM.

® [IpoBepka 3aK0OHA COXPAHEHUSI MACChI BELIECTB HA IPUMEPE B3aUMOIECHCTBUS
miénoun ¢ comnto xeneza(lll).

® PaznokeHue mepoKcuja BOJIOPoJia ¢ MOMOIIbI0 okcuaa mapranna (IV). 11.

3aMeleHue Kele30M MeAU B MEJTHOM KYIIOpOCeE.
IIpakTnueckune padoThI
1. ITpaBuna TeXHUKH OE30MACHOCTH U HEKOTOPbIE BUJBI pa0OT B XUMUUYECKOU
naboparopuu (KaOMHETE XUMHUH).
2. HaGmronenue 3a ropsiiei cBedoi.

3. AHanu3 mouBHI (aHaJoT paboThl «OYHCTKA MTOBAPECHHON COIINY).

Baxuelue npeacraBuTe] M HEOPraHuYecKux BemecTs. KoinuecrBeHHbIE
OTHOIIIEHUSI B XUMUM

CocraB Bo3nyxa. [lonsitue 06 00bEMHOI 7071€ () KOMIIOHEHTA TPUPOTHON
ra3oBoi cMecu — Bo3ayxa. Pacuétr o0bEéMa KOMIIOHEHTA ra30BOM CMECH TI0 €T0
00BEMHOM /10J1€ 1 HA0OOPOT.

Kucnopona. O3o0mn. [lonyuenue kucinopoaa. Cobrpanue u pacro3HaBaHUE
KUCJIOpoJa. XMMUYECKUE CBOMCTBA KUCIOPO/IA: B3aUMOJIEUCTBUE C METAJIIAMH,
HEMETaJJIaMH U CJIOXKHBIMU BelecTBaMmiu. [Ipumenenue kucinopoaa. Kpyrosopot
KHCJIOpOJa B IPUPOJIE.

Oxcuasl. OOpazoBaHue Ha3BaHUI OKCHUJIOB 110 UX dopmysaMm. CocTaBiieHHUE
dbopMys1 OKCHIOB 1O UX Ha3BaHUAM. [IpescTaBuTE I OKCUIOB: BOJIa U YTIICKUCIIBIN

ra3, Heraui€Hasi U3BeCTh.
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Bonopoxa B npupone. Puznueckue 1 XMMUYECKHE CBOWCTBA BOAOPOJA, €TI0
MOJIyYeHUE U IPUMEHEHHE.

Kucnotel, ux cocraB m wux knaccudukanus. Muaukaropel. Tabnnna
pactBopumocTh. CepHas U ColsiHask KUCIIOTHI, UX CBOKWCTBA U IPUMEHEHHE.

Conmu, wux cocraB U Ha3BaHus. PacTBopuMoCTh CoOJ€il B BOJE.
[TpencraBuTenu conei: XJI0opua HaTpUsl, KapOoHaT HaTpus, pocdar KaapLusl.

ITocrosinnas ABoranpo. KosmuectBo BemecrBa. Mons. MossipHas macca.
KpatHble e1MHHILIBI M3MEPEHHS KOJIMYECTBA BEIIECTBA — MUJUIMMOJb U KHJIOMOJIb,
MUJUIMMOJISIPHAs M KUJIOMOJISIpPHAsi MacChl BEILIECTBA.

Pacuétel ¢ ncrnonb30BaHUEM MOHATUN «KOJMYECTBO BEHIECTBA», «MOJISIPHAS
Maccay, «IIOCTOSIHHAsE ABOTaIpo».

3akoH  ABoragpo. MonsgpHblii  00bEM  ra3000pa3HbIX  BEILECTB.
OTHocHTeNbHAS IUIOTHOCTD ra3a Mo APyroMy rasy.

KpatHble enuHULBI HW3MEPEHUS — MWUIMMOJIIPHBIA W KHJIOMOJISIPHBIN
00bEeMBI ra3000pa3HbBIX BEIIECTB.

PacuéTel ¢ uCnoJIb30BaHUEM MOHSTHI «KOJIMYECTBO BEILECTBA», «MOJISIPHAS
Macca, «MOJISIPHBIN 00bEM ra3zoBy, «4UCI0 ABOTaIpoy.

I'unpocdepa. KpyroBopor Boasl B mpupone. Ousznyeckue m XUMUYECKHE
CBOWCTBA BOJBI: B3aUMOJICMCTBUE C OKCUIAMM.

OcHoBanus, ux cocraB. PactBopuMocTh OCHOBaHWMW B Boje. M3MeHeHume
OKpacKd MHIMKATOPOB B IIEJOYHOM cpene. I[lpencraBurenu IIEIOYEH:
TUIPOKCUBI HATPUS, KU U KaJbLUs.

PactBoputens u pacTtBopéHHOE BemecTBO. PactBophl. PacTBOopeHue.
I'mppatel.  MaccoBast moyisi pacTBOPEHHOTO BemlecTBa. Pacué€rel, CBsA3aHHBIC
C MCIOJIb30BAaHUEM MOHSATHS «MACCOBAsI I0JIsI PACTBOPEHHOTO BEIIECTBAY.

JdemMoHcTpanuu

e OmnpeneneHue coaepKaHus KUCI0POIa B BO3AYXE.
e JlomyueHne KuCIOpOJA pa3lIOKEHUEM MEPMAHraHaTa Kajaus U IEepOKCHIa

BOIOPO/JIA.
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e (CoOupaHue METOJIOM BBITECHEHUS BO3AyXa U BOJIBI.

e Pacrno3naBanue Kuciopoja.

e [‘opeHme mMarHus, xenesa, yris, cepsl u pochopa B kucmopoe.

o KoJekus oKCHIOB.

e [lomyuenue, coOupanue U paclio3HaBaHHE BOJIOPO/IA.

e [‘openue Bogopoja.

e B3saumojeiictBue Bogoposa ¢ okcuaom meau(1l).

e Kosiekius MUHEpadbHbIX KACIOT.

e [IpaBuio pa3zbaBieHUs CEPON KUCIOTHI.

o Koiekuus coneu.

e TabOnuia pacCTBOPUMOCTH KUCIIOT, OCHOBAaHUN U COJIEH B BOJIC.

e Hexkoropsie MeTaibl, HEMETAUIBI U COCAMHEHMS C KOJIUYECTBOM BEILIECTBA,
paBHBIM 1 MOJIb.

e Mojenbs MOJIIPHOTO 00BEMa ra3000pa3HBIX BEIIECTB.

o Konekius OCHOBaHUH.

JlaGopaTopHble ONBITHI

® [IoMyTHEHHE U3BECTKOBOW BOJIbI TPU MPOITYCKAHUHU YTIJIEKUCIIOTO ra3a.
¢ [TomyyeHne BOOOPO1a B3aUMOJICHCTBUEM IIMHKA C COJISTHOM KHUCIIOTOM.
® Pacnio3HaBaHue KUCJIOT C MOMOIIBIO MHIAUKATOPOB.

® MI3MeHeHne OKpacKd MHANKATOPOB B LIEJIOYHOM CpeE.

® (O3HakOMJICHME C TpenapaTaMd JOMallHEd WM IIKOJbHOW alTEeuKH:

pacTBOpaMH MepoKcuaa BOAOPOAa, CHUPTOBOM HACTOMKH MOJ1a, aMMHUAKA.
IIpakTueckne padoTbI
4. TlomydyeHue, cobrpaHue U pacrno3HaBaHUE KUCIOPOa.
5. [onmyyenue, cobupanue u pacro3HaBaHUE BOJIOPOIA.
6. IlpuroroBienue pacTBopa C 3aJaHHOW MacCOBOW J10Jiel pacTBOPEHHOTO

BCIICCTBA.
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OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHUIl

O6obmenne cBefaeHu 00 OKcHMIax, WX KiaccHUKAIMK, Ha3BaHUAX U
cBoricTBax. CriocoObl TOTy4eHUsI OKCHUIOB

OcHoBanus, ux KiaccuuKkaius, Ha3BaHUS U CBOMCTBa. B3aumonelicTBue ¢
KUCJIOTaMM, KHUCJIOTHBIMU OKCHJAAMU M COJAMHU. PasjiokeHue HEepacTBOPUMBIX
ocHoBaHuil. CriocoObI MOTYyYEHUS] OCHOBAHUIA.

Kucnotel, ux knaccudukanus v Ha3BaHusg. OOIIME XUMUYECKHE CBOWCTBA
KUCJIOT. B3aumMoneicTBUE KHUCIOT € METaUIaMU. OJCKTPOXUMUUYECKHUM Ppsia
HaNpsDKEHUM  METauioB. B3anMonencTBUE KHCIOT C OKCHAAMU METAJUIOB.
B3auMojelicTBUE KHCIOT C OCHOBAaHUSIMU — pEAKUMS HEHTpaau3alui.
B3aumoneiictBue KucIOT ¢ coiisaMu. [lomydeHue — OCCKHUCIOPOJHBIX U
KHUCJIOPOACOIEPKAITUX KHACIIOT.

Comu, wux Kimaccupukanus M CBOMCTBA. BiamMojelcTBue colield ¢
MeTaJlJIaMUi, OCOOCHHOCTH ATUX peakiuid. BzanmoneiicTBre coselt ¢ coysimu.

I'eHetnyeckue psabpl MeTauia W HemeTaa. ['eHeThdeckas CBS3b MEXKIY
KJIaCCaMH HEOPraHWYECKUX BEIIECTB.

JlabopaTopHbIe ONBITHI

® B3anMoielicTBHE OKCHIA KAJIBIIUS C BOJIOM.

® [loMyTHEHHE U3BECTKOBOW BOJIBI.

® Peakuust HEUTpAIM3AIIUH.

® [Tonyuenue runpokcuna meau(ll) u ero B3aumMoIelicTBUE C KUCIOTOM.
® Paznoxenue ruapokcuaa meau(ll) mpu HarpeBanum.

® B3auMoaencTBrE KMCIOT C METaJJIaMHU.

¢ B3auMoelCcTBHUE KUCIIOT C COJIAMM.

® O3HaKOMJIEHHE C KOJUIEKIIMEN COJIEH.
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® Bzaumogeiictue cynbdara meau(Il) c xxenezom.
® B3aumoeiicTBHE COJICH C COJISIMHU.

® ['eHeTHUECKas CBS3b MCKIOY KlIaCCaMM HCOPraHWYCCKUX BCIOCCTB Ha IIPHUMCPC

COCJIMHEHUI MEJIH.
IIpakTHyeckune padoThl
/. PemieHnne -SKCHEepUMEHTANBHBIX 3a7ad 10 TeMe «OCHOBHBIE KIIACCHI

HCOPTraHNYCCKUX COGHHHCHHﬁ)).

Ilepuoanyeckuii 3aK0H U MEPUOANYECKAA CHCTEMA XMMHYECKHX IJIEMEHTOB
. U. MenneneeBa. CTpoeHue aToma
EctectBeHnble  ceMelCTBA  XMMHYECKHX  JJEMEHTOB:  IIICJOYHBIE U
IEJI0OYHO3EMEIbHBIE METaJUIbl, TaJloTeHbl, HWHEpPTHbIE (OJaropogHbIC) Ta3bl.
AmboTtepHOCTh. AM(OTEpHBIC OKCHJIBI U THAPOKCU L. KOMITJIEKCHBIE COIH.

Otkpeitue JI. 1. MenaeneeBpM MEPUOAUYECKOTO 3aKOHA U CO3JaHUE UM
MEPUOINYECKON CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

AToMBbl Kak ¢dopma CYIIECTBOBAHUS XUMHYECKUX SJeMEHTOB. OCHOBHBIC
CBEJICHUSI O CTPOCHMM aTOMOB. JlOKa3zaTesbCTBa CIIOKHOCTH CTPOCHHUS aTOMOB.
Omnsitel Pezepdopaa. [InanerapHas Mosens CTpOSHUS aToMa.

CocTtaB aTOMHBIX SAEP: MPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAs aTOMHAs
Macca. B3auMoOCBsI3b TOHSATHN «IPOTOH», «HEUTPOH», «OTHOCUTEJIbHAS aTOMHAas
Maccay.

Muxkpomup. OnekTpoHbl. CTpo€HHE HJIEKTPOHHBIX YPOBHEM aTOMOB
xuMHuueckux 3nemMeHToB 1—20. [lonstue o 3aBepiI€HHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. PU3UUECKUNA CMBICI CUMBOJUKA [leproanyeckor CUCTEMBI.
CoBpemenHass (GopMyJIUpOBKAa MEPUOJAMYECKOTO 3aKoHA. VI3MeHEeHHs CBOWMCTB
JIEMEHTOB B TMEPUOJIaX M TPYyMNIax Kak (YHKIHS CTPOCHHUS DIEKTPOHHBIX

000JI0YEK aTOMOB.
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XapakTepuCTUKa dJEMEHTAa-METallyla M JJIEMEHTa-HeMeTala [0 HX
MOJIO)KEHUID B  IIEPUOJIMYECKOM CHUCTEME XUMHYEeCKux odnemMeHtoB J[. H.
Menneneena.

JdeMoHCcTpaIMuA

Pazmunbie popMbI TAOIUIT TEPUOTNIECKON CUCTEMBI.

MopnenupoBanue nocTpoeHus nepuoandeckon cucremsl /. . Menneneena.
e Mopenu aTOMOB XUMHUYECKUX IEMEHTOB.
e Moaenu aTOMOB 3J1€EMEHTOB 1—3-r0 NEpPUOAOB.

JlabopaTopHbIe ONbITHI

® [Tonnyuenune ampOTEPHOTrO THAPOKCU]IA U UCCIIEIOBAHUE €0 CBOWCTB.

XuMuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIC PeaKIIUH
HNonnast xumuyeckas cBsA3b. MOHBI, 0Opa3oBaHHbIE aTOMamMH METAUIOB H
HeMeTauioB. CxeMbl 00Opa30BaHMS MOHHOM CBSI3M NIl OMHAPHBIX COCIUHEHUH.
HoHHbIE KpUCTAUIMYECKHE PEIIETKH W (PU3NYECKHE CBOMCTBA BEUIECTB C 3TUM
TUnoM pemérok. [lonstue o popmynbHON eAMHUIIE BEIIECTRA.

KoBasieHTHass XuMUYecKasi CBSI3b. DJIEKTPOHHBIE U CTPYKTYpHbIE (DOPMYJIBI.
[Tonarue o BaneHTHocTU. KoBaneHTHasi HenomsipHas cBsi3b. CxeMbl oOpa3oBaHUs
KOBAJIGHTHOM CBSI3U JUIsl OWHApHBIX COeMWHEHUN. MoJeKyIspHble U aTOMHBIE
KPUCTAUINYECKUE PEMIETKN U CBOWCTBA BEIIECTB C ITUM TUIIOM PELIETOK.

DIIEKTPOOTPULATENBHOCTh. PsAn snekTpooTpuuarenbHoctd. KoBalieHTHas
noyisspHas Xumuueckas cBs3b. Jlumonb. CxeMbl 00pa3oBaHHS KOBAJICHTHOM
NOJIIPHOM CBSI3M Il OMHApHBIX CcoeAMHEHW. MoJeKkynsipHble M aTOMHBIE
KPUCTAJUIMYECKUE PEIIETKA U CBOMCTBA BEMIECTB C 3TUM TUIIOM PELIETOK.

Merannuuyeckass XMMHYECKas CBA3b M METAUIMYECKAS KpHUCTAJUINYECKas
peméTka. CBOWCTBA BEMIECTB C O3TUM TUNOM pemeTok. EnuHas npupona
XAMHUYECKUX CBS3EH.

Crenenp okucneHus. CpaBHEHHE CTENEHUW OKHUCIEHUS W BAJCHTHOCTH.

[IpaBuna pacuéra cTeneHel OKUCIeHHS Mo HopMysiaM XUMHUYECKUX COCTUHEHUMN.



21

OKMCIIMTENIbHO-BOCCTAHOBUTEIBLHBIC PCaAKIUU. OHpe,IIeJICHI/Ie CTCIICHEU
OKHUCJICHUA OJI1 3JICMCHTOB, O6p33y10H_II/IX BCUICCTBA PA3HBIX KJIACCOB. PeaKI_[I/II/I
MOHHOTO OOMEHa M OKHCIIHMTSIbHO-BOCCTAHOBUTCIBLHBIC PCaAKIHM. OxucauTens U
BOCCTAHOBHUTCJIb, OKHCJICHHC H BOCCTAHOBJIICHHC. CocraBneHue ypaBHeHI/Iﬁ
OKHUCJIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKquI MCTOJOM JJICKTPOHHOI'O OajaHca.

JdeMoHCcTpaIMuA

Buneodparmentst u cnaiiapl «MloHHas XUMUYeCKasi CBSI3bY.

Kosuteknus BemecTs ¢ HOHHOM XMMHYECKOU CBS3bIO.

e MoJe HOHHBIX KPUCTAUTMYECKUX PEIIETOK.

e BuneodpparMenTsl u ciaiiibl «KoBaieHTHass XuMUYECKast CBSI3bY.

e KoJuleKuus BEIecTB MOJIEKYJISIPHOTO U aTOMHOTO CTPOCHHSL.

e Mojenn MOJIEKYJISIPHBIX M @aTOMHBIX KPUCTAINIMYECKUX PEIIETOK.

e BuaeopparMeHTsl U craiipl « MeTamumyeckass XuMHYECKasi CBSA3bY.

o Komtekuus «MeTajuibl U CILUIaBbL».

e B3saumojelicTBUE IIMHKA C CEPOM, COSTHOM KUCIOTOM, XimopuaoMm meau (11).
e ['openue marnus.

e Bi3auMmogelicTBHE XJIOPHOU U CEPOBOIOPOIHOM BOJIBI.

JlabopaTopHbIe ONBITHI

¢ M3roToBieHNE MOJEH, UITIOCTPUPYIOIEH CBOMCTBA METAJUTMYECKOM CBSI3U

9 KITACC
IToBTOpEeHMe U 00001IeHUE CBeAeHUI 0 KYpCY 8 Kiacca
bunapusie coequnenus. OKCUABI COJIEOOPA3YIOIIUE U HECOJICOOpa3yIOIIHeE.
['mapokcuapl: OCHOBaHHS, aM(OTEpHBIE THAPOKCHUIBLI, KHCIOPOACOICPIKAIINE
KuCIoThl. CpeHue, KUCable, OCHOBHBIC U KOMILJIEKCHBIE COJIH.
O06o0meHre CBEIEHUM O XUMHUYECKUX peakumsx. Krnaccudukarus
XUMUYECKUX PEAKITUH M0 PA3IMYHBIM MMPU3HAKAM: COCTABY M YHCIIY PEarupyronmx

U 00pa3yromIMXcsl BEIIECTB, TEIIOBOMY 3(hdeKxTy, 0O0paTUMOCTH, HU3MEHEHUIO
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CTENIEHEH OKHCIEHHUS JJIEMEHTOB, OOpa3ylollMX pearupyrolue BellecTBa,
arperaTHOMY COCTOSTHUIO PearupyroLIMX BEHIECTB, HCIIOJIb30BAHNIO KaTaIu3aTopa.
[TonsiTue o ckOpocTHM XUMHUYECKOW peakuuu. OaxkTopbl, BIUAIOIIME Ha
CKOpPOCTb ~XMMHYECKUX PpEaKIMi: TpUpoja pearupyrolmx BEIIECTB, UX
KOHLIEHTpauusi,  TeMmIepaTrypa,  IUIOIaJAb  CONPUKOCHOBEHHMS,  HAJIAYUE
karanuzaTopa. Karamus.
JleMoHCTpanun

e (O3HakoMJICHHE C KOJUICKOUAMHA MCTAJIJIOB 1 HEMCTAJIIIOB.

O3HaKOMIIEHHE C KOJUIEKIUSMH OKCHJIOB, KHCIIOT U COJIEH.
e 3aBHCHMOCTb CKOPOCTH XMMHYECKOM PEAKIHH OT IPHUPOJIbI PEarupyronmx

BCIICCTB.

3aBUCHUMOCTbD CKOpPOCTH XUMHUYECKOMN pCaKkuInu OT KOHOCHTPAIUHU

pearupyromux BEIeCTB.

3aBUCHUMOCTbD CKOpPOCTH XUMHUYECKOM PCaAKINHU oT Iiomaaun

COMPUKOCHOBEHHUSI pEarupyIOIIUX BEIIECTB («KHUTISIIUN CION»).

3aBUCHUMOCTb ~ CKOPOCTM  XUMHYECKOM peakuuu OT  TEeMIEPaTypbl
pearupyrommx BeIecTB.

JlabopaTopHbIe ONBITHI

¢ B3anMoJIeiiCTBME aMMHUaKa 1 XJIOPOBOAOPOIa.

® Peaknusa HeUTpanmu3anm.

® HaGmonenue termioBoro 3¢ dexTa peakiui HeuTpaau3aium.

® BzaumogeiicTBre cepHoi KUCIOThI ¢ okcuaoM meau(Il).

® PazjioxkeHue NepoKCHIa BOJOPO/Ia C TOMOIIBIO KaTajaasbl KapTodes.

® 3aBUCHUMOCTh CKOPOCTHM XMMHUYECKOW PEAKUUU OT MPHUPOIbI PEArHPYOLINUX

BEILIECTB Ha MTPUMEPE B3aUMO/ICHCTBUS PACTBOPOB THOCYJIb(aTa HATPUS U XJIOpUJIA

Oapus, THOCYIb(aTa HATPUS U COJISTHOM KUCIIOTHI.
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¢ 3aBHUCUMOCTH CKOPOCTH XUMHUUYECKOUN peakiy OT MPUPOAbl METAILIOB MPU UX
B3aMMOJICCTBUH C COJITHON KHUCIOTOM.

® 3aBHCUMOCTh CKOPOCTH XMMHYECKOW PEaKIUHU OT MPUPOJBI KUCIOT MPHU HUX
B3aHUMOJICUCTBHH C JKEIIE30M.

® 3aBUCUMOCThH CKOPOCTH XMMHUYECKON peaKIi OT TEMIIEPATYPHI.
® 3aBUCHUMOCTbH CKOPOCTH XMMHUYECKON peakIMy OT KOHIIEHTPAIUH.

¢ 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIIMU OT TLIONIAIN
COINPUKOCHOBEHUSI PEATUPYIOIINX BEIIECTB.

® 3aBUCHMOCTD CKOpPOCTH XUMHYECKOU PCaK OT KaTaJIn3aTopa.

XuMHYeCKHE PeaKUMU B PACTBOPAX JIEKTPOJIMTOB

[lonsiTue 00 DJIEKTPONMTHYECKOW AUCCOLMALMH. DIEKTPOJHUTHl U
HEJJICKTPOIUTHL. MexaHu3M JHCCOUMALMM  DJIEKTPOJUTOB C  PA3JIWYHBIM
xapakTtepoM CBsi3U. CTENeHb HIEKTPOJUTHYECKOW auccouuanuu. CuiabHbIE H
c1a0ble 3JIEKTPOJIUTHI.

OCHOBHBIE  TOJIOKEHHUS TEOPUM  DJIEKTPOJUTUYECKOM  JIHCCOLMALNU.
Knaccudukanuss MoHOB M uX cBoicTBa. KuUCIOTBI, OCHOBaHMSI W COJM Kak
ANEKTPOIUTHL. VX Kiaccudukamms u TuCCoIuaIus.

OO01Iue XMMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE OKpPACKU MHIUKATOPOB,
B3aMMOJICHCTBUE C METAJIAMH, OKCHJIAMHU M THAPOKCUIAMH METAJUIOB U COJISIMHU.
Monekynsipable M HWOHHBIE (TIOJIHBIE U COKpAIIEHHBIE) YpPAaBHEHUS pEaKIUu.
XUMHUYECKUM CMBICI COKPAILIEHHBIX YPAaBHECHUU. YCIIOBUS IIPOTEKAHUs PEaKLUN
ME¥Ky DJIEKTPOJINTAMM 10 KOHIIA. P aKTHBHOCTH METAJIJIOB.

OOmme XMMHUYECKUE CBOMCTBA IIEJIOYEH: B3aMMOICHCTBHE C KHCJIOTaMHU,
OKCUJaMHU HEMeTaJJIoB, coyisiMu. OOLIMe XMMUYECKUE CBOMCTBA HEPACTBOPUMBIX

OCHOBAHUI: B3aMMOJICMICTBHUE C KUCTIOTaMU, Pa3i0KEHUE MIPU HAarpPEBaHUM.
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OOmue XUMUYECKHE CBOMCTBA CpEIHMX COJIeH: B3aUMOJIEUCTBHE C
KUCJIOTaMH, IIEJI0YaMU, COJIIMU U METAJUIaMU. B3anMoaerncTBrE KUCHIBIX COJIEH CO
HIEJI0YaMH.

I'uaponus kak 0OMEHHOE B3aMMOJICHCTBHE COJIe ¢ BoJou. ['maponus comu
CHJIBHOTO OCHOBAaHHS M Ca0O0¥ KHUCIOTHL. [ Maponu3 coiu caboro OCHOBaHUS H
CHJIBHOM KUCIIOTHL. Bomopoanslii mokazatens (PH).

CBoiicTBa KHUCJIOT, OCHOBAaHMI, OKCHJIOB W COJIEH B CBE€TE€ TEOPHH
ANEKTPOJIMTUYECKOM  JUCCOIMALMM U TPEJCTABICHUNH 00  OKHUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIHUSIX.

JleMoHCTpanumn

e lcnbplTaHKWE BEUIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTb.

e 3aBHUCHUMOCTb JIEKTPONPOBOJHOCTU YKCYCHOW KUCIOTHI OT KOHLICHTPALINH.
e JIBM)KEHHE OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

e OmnpexaeneHre xapakTepa cpelibl B paCTBOpPax COJEH.

JlabopaTopHbIe ONbITHI

® Jluccounanust ciadbIX AIEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTBHI.
¢ MI3MeHeHne OKpacky HHAUKATOPOB B KUCJIOTHOM CpeJie.
¢ Peaknus HEUTpanu3aluy pacTBOpa MIEIOYN PA3IUYHBIMU KUCIIOTAMU.

® [Tonyuenue runpokcuna meau(ll) u ero B3aumoielicTBUE ¢ pa3IuuHbBIMU
KHCJIOTaMHU.

® B3aumojieicTBHE CUIIBHBIX KUCIOT ¢ okcuoM Meau(Il).
¢ BzaumopencTBue KUCIOT C METaJlJIaMH.

¢ KauecTBeHHas peakius Ha KapOOHAT-HOH.

¢ [lonydenue CTyHSI KDEMHUEBOM KUCIIOTBHI.

¢ KauecTBeHHas peakilus Ha XJIOPUI- WIH CYJIb(paT-UOHBI.
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¢ M3MeHEeHHne OKpacKy HHAUKATOPOB B LIEJTOYHOM CpeEE.
¢ B3aumoaelCcTBUE MIEIOYEHN C YIIIEKHUCIBIM Fa30M.
¢ KauecTBeHHas peaklys Ha KATHOH AaMMOHMUSL.
® [Tonyuenue runpokcuaa meau(ll) u ero pasnoxenue.
® B3aumoeiicTBre KapOOHATOB C KUCIOTAMH.
® [Tonyuenue runpokcuaa xeneza(lll).

® BzaumoseiicTBue xenesa ¢ pactBopoM cynbdara meau(Il).

IIpakTueckue padoThl
1. Perenue sKCrepuMEHTANIBHBIX 3314 110 TeMe « IEKTPOTUTHYECKAs
T CCOLIHAITUS.
HemeTaJsibl 1 MX cOeIMHEHUS

CtpoeHne aTOMOB HEMETAJIJIOB M MX IMOJIOKEHUE B MEPUOANYECKON CHCTEME.
Psan snextpoorpunarenbHocTH. Kpucramimueckne pemieéTkn HEMETALIOB —
MpOoCThIX BemiecTB. du3nyeckue CcBOMCTBa HemeTauioB. OOmue XUMHUYECKUE
CBOMCTBA HEMETAJIJIOB: OKUCIIUTEIIbHBIE U BOCCTAHOBUTEIIBLHBIC.

l"anorensl, cTpoeHUE UX aTOMOB M MOJEKyd. PU3HMYECKHE U XUMUYECKUE
CBOMCTBA TAJIOrN€HOB. 3aKOHOMEPHOCTM W3MEHEHHS CBOWCTB TaJIOTEHOB B
3aBUCHUMOCTH OT HX TOJOXKEHHUS B mepuoauueckoit cucreme. Haxoxnenue
raJIor€HOB B MPUPOJAE U UX IMOJy4YeHHE. bUOJOrnueckoe 3HaueHue U MPUMEHEHUE
raJIOr€HOB.

['anoreHoBOOpOABI U COOTBETCTBYIOIIME WM KHUCJIOTHI: IUJIaBUKOBAs,
CoJisiHasi, OpOMOBONOPOJHAs, HOMO0BOAOpoaHas. [amorenuasl. KadecTBeHHBIC
peaKIMy Ha rajJoreHu1-uoHbl. [[puMeHeHne coeIMHEHN rajJoreHOB.

Oo6mras xapakrepucTtuka 3yeMeHToB VIA-rpynmel. Cepa B mpupone u e
nojlydyeHue. AJUIOTpOIHbIe MOAMGUKAIMKA Cephbl U UX CBOMCTBA. XHUMHUYECKHE

CBOWCTBA CEPBI U €€ IIPUMEHEHUE.
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CepoB0oOpO/I: CTPOCHHUE MOJIEKYJIbI, (DU3NYECKHE U XUMUYECKHUE CBOWCTBA,
nosyueHue u 3HayeHue. CepoBomopoaHast kuciora. Cynbpuibl U UX 3HAYEHUE.
JlromuHOGOPHL.

Oxkcun cepri(1V), ceprucras kuciora, cynb@uthl. KadecTBeHHas peaxius
Ha CyIb(QUT-UOH.

Oxkcun cepoi( V1), cepHas kucnorta, cyiabhatsl. Kpuctamioruaparsi.

CepHasg KkHcCIIOTa Kak CWIbHBIM 3iekTpoiauT. CBOHCTBa pa30aBIEHHOM
CEpHOM KHCIIOTBl KaK THUIMYHOW KHCJIOTBI: B3aMMOJICMCTBUE C METaJIJIAMH,
OCHOBHBIMH M aM(OTEpHBIMH OKCUAAMM, OCHOBAaHMSAMH U aM(OTEpPHBIMU
ruApoKcHuiaMu, cosiiMu. KauecTBeHHast peakuus Ha CyJb(aT-HoH.

OO1as xapakTepuCcTUKa 3JIEMEHTOB VA-Tpynnbl. A30T, CTPOEHUE €ro aToMa
U MOJIEKYJIbl. PU3NUYECKUE U XUMUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B
IPUPOAE U €ero OUOIOruYecKas poJib.

AMMUak, cTpoeHue MOJIEKYJbl U (pU3NYECKUE CBOMCTBAa. AMMUayHas BOJa,
HAIIATBIPHBIM  CIIMPT, TUAPAT aMMHaka. JIOHOPHO-aKUENTOPHBIM MEXAHU3M
oOpa3oBaHMsI CBSI3U B KaTHOHE aMMOHMsI. BoccTaHOBUTENbHBIE CBOMCTBA aMMHUaKa.
Conu amMmmoHMS M X IpuMeHeHue. KauecTBeHHas: peakuys Ha KAaTUOH aMMOHUS.

Oxkcuapl azora: HecojaeoOpa3ylollue U KUCIOTHbIE. A30THCTas KUCIOTa U
HUTPUTHI. A30THas KUCIIOTA, €€ TIoJIydeHue U cBoiicTBa. Hutparsl.

®docdop, crtpoenue aroma u amnorpornus. DPochunel. dochun. Oxcun
dochopa(V) u pochopnas (opropochopnas) kuciora. Pocharsl.

OOmas xapakrepucTuka 31eMeHTOB [VA-rpymnmbl: 0cOOEHHOCTH CTPOEHUS
aTOMOB, TIPOCTHIX BEIIECTB M COCJUHEHUH B 3aBUCHUMOCTH OT TOJIOKEHUS
AJIEMEHTOB B MEPUOJUYECKON cucTteMe. YTiiepol. AJIOTPONHbIE MOAU(PUKALIUY:
anma3s, rpadut. AMOpGhHBIN yIIepoa: caxa, aKTHBUPOBAHHBINA YroJib. AJCOpOITus.
XuMmuueckue cBoWcTBa yriaepoja. KokcoxmMmuueckoe MNpOU3BOJICTBO M €ro
npoaykius. KapOumpi.

Oxkcun yrnepoaa(ll): crpoenne Monekysbl, ojiyueHue U coicTBa. Okcun

yraepona(IV): ctpoenue Momnekysbl, MOJYyYEHUE U CBOMCTBA. YTOJbHAA KUCIOTA.
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Conu yronbHOW KHUCIOTHI: KapOOHAThl W TUApOKapOoHaThl. TexHuveckas M
NUIIeBas coja.

Opranuueckasi Xumusi. Y TI€BOIOPO/IBI.

MeraH, 3TaH U TPOMaH Kak MpeAesibHbIE (HACBIIIEHHBIE) YTIEBOIAOPOIbI.
OTuneH M aueTWIeH Kak HenpeaeiabHble (HEHACBIIEHHBIE) YIIEBOAOPOBI.
CrpyktypHble  Qopmynbl  BemectB. [openue  yrieBonopojoB. Peakuuu
JETHIPUPOBAHUS NPEIEIbHBIX YTIEBOA0POIOB.

CrupTbl. DTUIOBBIN CIIUPT, €O MOJIy4YeHUE, TPUMEHEHHE U (PU3HOJIOTHIECKOe
nerctBue. TpEXaTOMHBIN CIUPT TIUIEPUH. YKCYyCHAs! KMCJIOTA KaK MPEJACTaBUTENb
KapOOHOBBIX KUCJHOT.

KpemHuii: ctpoeHre aroMa W HaxoxjaeHue B npupoze. CHUIMIMABI U CHIIAH.
CoiictBa kpemuusi. Oxcun kpemuusa(1V). Kpemuuesas kucnora u e€ comu.

IIpomsBoncTBo  crexkna W neMeHra.  [Ipogykuuss — CHIIMKaTHOU
MPOMBIIIUICHHOCTH:  ONTHYECKOE  BOJOKHO, Kepamuka, (apdop, dasHc.
OnTryeckoe BOJIOKHO.

Hemerannsl B mpupone. @pakimoHHas MEPEroHKa >KUIKOTO BO3ayXa Kak
Croco0 MoydeHusl KUCJIopoJia, a3ota u aproHa. [lomydyenue docdopa, kpemHus,
XJIopa, HoJa. JNEKTPOJIU3 PaCTBOPOB.

[TonyueHne cepHOM KHUCIOTHI: ChIPbE, XMUMHU3M, TEXHOJIOTMYECKAsl CXEeMa,
METOJ] KUIIAIIETO CJO0s, MPUHIUIBI TEIIOOOMEHA, MPOTUBOTOKA U IUPKYJISIUU.
OneyM. [Ipon3BoACTBO aMMHUaKa: ChIPbE, XMMU3M, TEXHOJIOTHUECKas CXEMa.

JlemoHcTpanuu

e Koiekius HeMeTalIoB.

e Mojenu  KpUCTAUIMUECKMX  PEIIETOK  HEMETAJIOB:  aTOMHbIE U

MOJIEKYJISIPHBIE.

e (O30HATOP W MPHUHIIMIIBI €T0 PAOOTHI.

e [‘OopeHue HEMETaUIOB — MPOCTHIX BEIHIECTB: cephl, Pocdopa, IpeBeCcHOTO

YTJIA.

e (OOpa3ibl TAJIOTEHOB — MPOCTHIX BEIECTB.



B3anMozeiicTBIE TAIOTEHOB ¢ METaJUIAMH.

BriTecHeHne xjiopa OpoMOM WM HOJIa U3 PACTBOPOB UX COJIEH.
Kosnekius mpupoaHbIX COEIMHEHUN XJI10pPa.

B3aumopernicTBre cepbl ¢ METAIIIAMU.

I'openue cepsl B KUCIOPOJE.

Konnekuus cynbpuaHbIx pya.

KauecTBeHHas peakuys Ha Cyab(QUI-HOH.

ObeciBeunBaHNE OKPALICHHBIX TKAHEH CEPHUCTHIM ra30M.
B3anmonelicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEZBIO.
OOyrnuBaHue OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHOU
KHUCJIOTOM.

Jnarpamma «CocTaB BO31yXay.

BuneodparmenTsl u cnaiiast «lItuusu 0azapbr».

[Tonyuenue, coOupanue u paco3HaBaHUE AMMHAKa.

Paznoxxenue 6HXpOMaTa AMMOHUA.

B3aumoencTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

['openune u€pHoro nopoxa.

Pa3noxenue HuTpaTa Kajvs U TOPEHUE B HEM APEBECHOTO YTOJIbKA.

OO6pa3iibl IPUPOIHBIX coeAMHEHUN Pocdopa.
['openue docdopa Ha BO3IyXe U B KUCIOPO/IE.
[Tonyuenmne 6emoro gocdopa u HCIBITAHUE €TI0 CBOMCTB.

Komnekuus «O0pasiibl IPUPOIHBIX COETUHEHUI YIIIEpO1ay.
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CEepHOM

[Toptper H. JI. 3enunckoro. Ilornomenne pacTBOPEHHBIX BEIIECTB WIIN

ra3oB aKTUBUPOBAHHBIM YTJIEM.
Y CTpOoKCTBO IMTPOTUBOrasa.

Monenu MOJICKYJ MCTaHa, OTaHa, 9TUJICHA 1 allICTUJICHA.

B3aumopeiicTBue stuneHa ¢ OpoMHOW BOAOW M pacTBOPOM IE€pMaHTaHaTa

KaJius.
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e (OO1IKe XMMUYECKHE CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBEeHHas peaklysi HA MHOTOATOMHBIE CIIUPTBHI.

o Komnexmus «O0pa3ibl IPUPOTHBIX COSAMHEHUN KPEMHUS .

e Kosekuus cTekiia, KEpaMuKH, EMEHTA U U3JEIUN U3 HUX.

e Koekuus npoayKIuu CUIMKATHON MPOMBIIUIEHHOCTH.

e BuneodpparMentsl u ciaiiibl «[I[por3BOACTBO CTEKIA U LIEMEHTA.

e Komnekuus «IIpupoaHbie coeAMHEHNSI HEMETAIIIIOBY.

e Buneopparmentsl u craiiael  «DPpakUOHHAS TEPETOHKA  HKHJIKOTO
BO3YyXa».

e Buneopparmentst u cnaiasl «llomydenue Bogopona, Kuciopoia u
raJIOT€HOB JIEKTPOJIUTHUECKUM CIIOCOOOMY,

e Mopenu annapaToB I MPOU3BOACTBA CEPHOM KUCIIOTHI.

e Mojgenp KUMIAIIETO CIOS.

e Mopaenb KOJIOHHBI CHHTE3a aMMUAaKa.

e BuneodpparmMeHntsl u crnai sl «[Ipor3BoACTBO CEpHOM KUCTOTHDY.

e Buaeopparmentsl u ciaiibl «II[pon3BoacTBO aMMuaKay.

o Komnekuust «CoIpb€ AJIs1 TOTYUYEHUS CEPHON KUCIOTHDY.

JlabopaTopHbIe ONBITHI

® Pacrio3zHaBaHHE raJoOTreHUI-NOHOB.

¢ KauecTBEHHbIE PEAKIIUU HA CYTh()AT-UOHBI.

¢ KayecTBeHHas peakuysi Ha KAaTHOH aMMOHUSI.

¢ XMMHYECKHE CBOMCTBA A30THOM KUCIIOTHI, KaK AJIEKTPOJIUTA.
¢ KauecTBeHHbIC peakiiuu Ha (pocdaT-uoH.

® [lonmy4yeHue U CBOMCTBA YIOJIBHOW KUCIIOTHI.

¢ KauecTBeHHas peakiiis Ha KapOoHAT-UOH.

® [IpomyckaHue yrJIEKHCIIOrO Ta3a Yepe3 pacTBOP CHIIMKATa HATPUSI.



30

IIpakTudyeckue padoThl
2. M3ydeHue CBOMCTB COMSIHON KUCIIOTHI.
3. 3yueHne CBOMCTB CEpHON KUCIIOTHI.
4. [TonyyeHne aMMHaka M U3y4€HUE €ro CBOMCTB.

5. [lonyuyenue yriekucnoro ra3a. KauectseHHas peakuus Ha KapOOHAT-UOHBI.

MeTtasibl M MX COCAUHEHUS

[lonoxxenne METAIUIOB B INEPUOAUYECKOW CUCTEME XHMHUYECKHX JJIEMEHTOB
. 1. MeHneneeBa, CTpOEHHUE aTOMOB M KPHCTAJJIOB METaUIOB. MeTtammyeckas
CBA3b W METAJUIMYECKAS KpUCTAIUIMYECKAass pemerka. Du3nuecKkue CBOWCTBA
METAJJIOB:  AJIEKTPO- M TEIUIONPOBOJHOCTb, OTpa)Kkarollasi  CIIOCOOHOCTb,
IUIACTUYHOCTh. YEPHBIE U LIBETHBIE METAJLIBI.

Meramnel Kak BOCCTAHOBUTENW. OJIEKTPOXMMHUYECKUM DAL HANPSKCHUM.
B3auMopeiicTBuE METaUIOB C HEMETAUIAMH, OKCHJIAMH, KHUCJIOTaMH, COJISIMU.
AJFOMUHOTEPMUSI.

OO6mast xapakrtepucTuka sieMeHTOB |A-rpymnmbl. OKCHUIBI U THAPOKCHUIBI
IIEJIOYHBIX METAJIJIOB, UX MOJY4YEHHUE, CBOMCTBA, MPUMEHEHHE. BaxkHeumue conu
IIEJOYHBIX METAJUIOB, UX 3HAYEHUE B IPUPOJE U )KU3HU YEIIOBEKA.

Oo6mast xapakrepuctuka 37eMeHTOB |lIA-rpynmbel. OKCUIBI U THAPOKCHIBI
HIEJI0YHO3EMENBHBIX METAJUIOB, HX MOJy4eHHE, CBOMCTBA M IPHUMEHEHUE.
Baxneimme coiu IIEJIOYHO3EMENBHBIX METAUIOB, UX 3HAYEHUE B IPUPOAE U
KU3HH yesioBeka. KapOoHaThl U THIpOKapOOHATHI KaIbITHSI.

BpeMeHHast 1 mocTosiHHAs )KECTKOCTh BOJbl. CrIOCOOBI yCTpaHEHUs! BPEMEHHOM
xEcTrocTh. CriocoObl yeTpaHEHHsI IOCTOSHHOM KECTKOCTH.

CoeauHeHuss amOMHHUS B OPUPOAE. XUMUYECKHE CBOICTBA aJIOMHHMS.
Oco0OEHHOCTH OKCHJA W THAPOKCHIA ATIOMUHUS KaK aM(pOTEPHBIX COEIUHEHUH.
Baxneiimme conu amoMunust (XJI0pUI, CyIbdar).

OcoOeHHOCTH cTpoeHHUs aToMa kene3a. JKene3o B npupoje. Baxkuelimue pysl

xenes3a. [loxyuenue uyryna u cranu. Oxcuasl ¥ ruapokcuast sxenesa(ll) u (II0).
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Comnu xene3za(Il) u (IIT). OOHapyx)eHHe KaTHOHOB XeJjie3a B pacTBOpe. 3HAUCHUE
COEMHECHUH KeJe3a.

Koppo3us razosast (XUMHYECKas) U FJIEKTPOXUMUYCCKas. 3alluTa METAJLJIOB OT
Koppo3uu. Metaimiel B nipupoze. Ilonarne o meramrypruud. U€pHas W 1BETHas
Metauryprud.  llupomeramnyprus, TUAPOMETALTYPIUs, 3JIEKTPOMETAJUTYPTrHsl.
Jomennsblii niporiecc. IlepepaboTka yyryHa B cTajlb. DJIEKTPOIU3 PACIIIIABOB.

JleMoHCTpanumn

e Bi3aumopelicTBUe HATPUS, IUTHUS U KaJIbLHS C BOJOM.

e ['opeHue HaTpusl, MarHus U >KeJe3a B KUCIOPOJE.

e Bcrblka TEpPMUTHON CMECH.

e Bi3auMmogeilicTBHE CMECH OPOIIKOB CEPHI U JKEJI€3a, [IMHKA U CEPHI.

e BzaumojeicTBUE AIIOMUHMS C KUCIOTAMHU, IIIEJI0YaMU U BOJIOM.

e B3auMmopelcTBHE Kene3a U MEIU C XJIOPOM.

e BsanmojeicTBUE MeIU ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOW U a30THOU

KHCJIOTOM (pa30aBICHHONW U KOHIIEHTPUPOBAHHOM ).

e Okpacka IUIAMEHU COCIMHEHUSIMH IIEJIOYHBIX METAJIIOB.

e (Okpacka IUIAMEHU COCIMHEHUSMH IICJTOYHO3EMENIBHBIX METAIIIOB.

e [ameHue U3BECTU BOJOU.

e [lomyuyeHue KECTKOM BOABI B3aUMOJCHCTBUEM VYIJIEKUCIONO Tras3a ¢

M3BECTKOBOM BOJIOM.

e VYcTpaHEHUE BPEMEHHOMN KECTKOCTH KUIISTYCHUEM U JOOABJIECHUEM CO/IbI.

e VYcTpaHeHHe OCTOSHHON KECTKOCTH 100aBICHUEM COJIBI.

e VOHUTHI M IPUHIIUII UX ASHCTBUS (BUICO(DparMeHT).

e Koutekuus mpupogHbIX COEAUHEHUN aJTFOMUHMUS.

e BuaeodparmeHTs! u craiapl «OKCUA ATFOMUHUS U €TI0 MOJIU(DUKAIII).

e [lomyuenue am@dOTEPHOTO THUIPOKCHIA ATIOMUHUS M HUCCIEIOBAHUE €T0

CBOWCTB.

o Komiexkusa « XuMHYeCKHE UCTOUYHUKH TOKA)).
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e Pe3ynbTaThl IIUTENBHOTO SKCIIEPUMEHTA MO U3YUEHHUIO KOPPO3UU CTATBHBIX
U3JIeTTUI B 3aBUCUMOCTH OT YCJIOBUH TIPOLIECCOB.

e Boccranosnenue meau u3 okcuaa meau(ll) Bomopomom.

e Buneodpparments! u ciaiiibl «[[pon3BOJACTBO YyryHa U CTaIN.

e BuneodpparMeHTsl u ciaiinpl «M3aenus u3 4yryHa u CTaim.

e BuneopparmMeHnTsl u ciaiiibl «[I[por3BOACTBO AIFOMUHUSY.

JlabopaTtopHbIe ONbITHI

® BzaumogeiictBue xenesa ¢ pactBopoM cynbhara meau(ll).
¢ [Tomy4yeHne N3BECTKOBOW BOJIBI U OTIBITHI C HEM.
® [Tonyuenue ruapoxcuos xkenesa (1) u (11).

¢ KauecTBEHHBIC PCAKIUH Ha KaTHOHLI JKCJIC34a.

IIpakTnueckue padoThbl
6. XKécTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

7. PerieHue skciepuMeEHTaIbHBIX 3aJ1a4 10 TeMe «MeTaiby.

XHUMHUS M OKPY:KaOLIas cpeaa

Crpoenue 3emuu: sIpo, MaHTUs, 3€MHasi Kopa, juTocdepa, ruapocdepa,
atMocdepa. Xumudeckuit coctaB 3emun. ['opHbie mopoabl. Munepansl. Pymbl.
Ocanounsie ropHsie nopoasl. [lone3nsie nckonaeMeble.

HcTOYHMKN XMMHYECKOTO 3arps3HEHUs OKpyKaromiend cpeabl. [ mobOanbHbIe
HKOJIOTHYECKUE MpOOJEMbl YEJIOBEYECTBA: HApyILIEHHME OHOre0OXMMHUYECKHX
KPYTOBOPOTOB XMMHYECKUX 3JIEMEHTOB, MOTEIJICHUE KJIMMAaTa, KUCIOTHBIE JOXIN
u 1p. O30HOBBIE IBIPHI. MEXIyHAPOJAHOE COTPYIHHYECTBO B OOJACTH OXPaHbI
OKPY’KAIOLIEN CPENBI OT XUMHUYECKOTO 3arpsi3HEHUA. «3eJIEHAST XUMUD).

JlemoHcTpanuu

e Buneodparmentsl u crnaiipl «CTpoeHue 3eMid U €€ XUMUYECKUN COCTaB.

e Koutekuuss MUHEPATOB ¥ TOPHBIX HOPO/I.
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o Komnekuus «Pyapl METAIIOBY.

e BuneopparmMentsl u cnaiinpl «l'7mo0ambHbIE SKOJOTHYECKHE MPOOJIeMbI
YEJI0BEYECTBAY.

e BuaeopparMeHThI U ClIaliIbl O CTENEHU YKOJIOTMYECKON YMCTOTHI TOBapa.

JlaGopaTopHbIe ONbITHI

® N3y4yeHue rpaHuTa.

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

H IIPOJOBOJILCTBCHHBIX TOBAPOB.

O0001mIeHre 3HAHMH 10 XMMHH KYyPC€a OCHOBHOM IIKOJIbI.
HoaroroBka kK OCHOBHOMY rocy1apCTBEHHOMY 3K3aMEHY
CtpoeHue atoma B COOTBETCTBUHU C IMOJOXKEHHUEM XHMHUYECKOTO 3JIEMEHTA B
nepuoandeckorn cucreme. CTpoeHue BelIecTBa: XHUMHYECKash CBA3b U
KpUCTaJUIMUECKasi pemérka. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX dJIEMEHTaMU
MPOCTBIX BEIIECTB (METAVIOB, HEMETAJJIOB, OJarOpOJHBIX T'a30B) OT MOJIOKEHUS
DJIEMEHTOB B MEPUOAUYECKOM CUCTEME. THUINOJIOrhs HEOPraHMYECKUX BELIECTB,
paszaeneHrne ux Ha Kiaccel U rpynmnsl. [IpeacraBureny.

[Ipu3Hakn W yCIOBUS MNPOTEKAHUS XUMHUYECKUX peakuuid. Tumnosiorus
XUMUYECKUX PEaKIMid O Pa3IMYHbIM TMpuU3HaKaMm. Peakinuu MOHHOTO OOMEHa.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

XUMHUUYECKHE CBOMCTBA MPOCTHIX BEUIECTB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA
CoJIeOOpa3yIoImMuX OKCHUJIOB, THAPOKCUAOB (OCHOBAaHMM, KHCIOPOICOACPKAIIUX

KHUCJIOT 17} aM(pOTEepHBIX TUIPOKCUIOB), COJIEH.
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IIpuMepHOe TeMaTHUYECKOE IJIAHUPOBAHME

8 KITACC

(2 4 B Henento, Becero 68 4, u3 HUX 44 — pe3epBHOE BpEMSI)

Howmep
OcHoBHOE cogepkaHue XapaKkTepucTHKA OCHOBHBIX BU/I0B /1eATEJIbHOCTH
YpOKa Tema ypoka
ypokKa y4yalmmxcs (Ha ypoBHe y4eOHbIX AeiCTBH)
n/n
HavanbHble NOHATHSA U 3aKOHBI XUMuM (20 4)
1 [Tpenmer xumumn. Tena n BemectBa. CBOMCTBA BEIIECTB. JTaJIOHHBIE Obvacuamb, 4YTO TNPEIMETOM  M3y4YeHUS  XHUMUHU

Posp xumuu

B XXM3HHU YCJIOBCKA

¢usznueckue  cBOMCTBAa  BellecTB.  Marepuasl

Y MaTepualoBeAeHne. XHUMHUYECKHE sABJIeHUA. Pomb
XVUMHH B oOmiecrsa.

KHU3HU COBPECMCHHOT'O

OtHomieHne oOmecTBa K XUMHH: XeMopumus u
xemodoowus.

JemoHcTpanuu. Koyutekius MaTepraioB 1
U3eNINN U3 HUX.
O3HaKoMJIEHHE

JlabopaTopHble  OnbITHI.  |.

C KOJUIeKIMeH J1abopaTOpHON OCY/IbI

SIBJISIIOTCS BEIIIECTBA, UX CBOMCTBA U MIPEBPAIICHHUS.
Pa3znuuams Tena u BelecTBa, BEIECTBA U MaTEpPHUAIbI.
Ycemanasnueams ~ TPUYUHHO-CIEACTBEHHBIE  CBSI3H
MEXAYy CBOMCTBAMM BEIIECTB U UX IPUMEHEHUEM.
Xapaxmepuzoéams TOJOKUTENBHYIO U OTPULIATEIBHYIO
pOJIb XUMHHU B )KU3HU COBPEMEHHOTO OOIIECTRA.
Apeymenmupoéams CBOIO TO3ULUI0 I0 OTHOILEHUIO

K XxeMo(pwInu 1 xeMopoOuu
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Meroasl  u3ydenus | Meroasl U3y4ECHUSA XUMHUU. HabGmonenue. | Xapakmepuzosamo OCHOBHBIE METO/IbI U3y4EHUS
XUMUH OKCIIEpUMEHT MopnenupoBaHnue. Mopenu | eCTECTBEHHO-HAYYHBIX JUCLUIUIMH.
MaTepuajibHble  (BEILECTBEHHbIE) W 3HAKOBBIE | [Ipugooums NpUMepbl MaTepPUAIbHBIX U 3HAKOBBIX, WIN
(cuMBOJIBHBIE). CHUMBOJIbHBIX, MOJIEJICH, UCIIOIb3YEMBbIX Ha YPOKax (PU3MKH,
JemMoncTpanun. Mojienu, ucnonb3yeMble Ha ypokax | Ouonoruu u reorpaduu.
¢usuku, Ouomormn u reorpapuu. OObEéMHBIE U | Cobupamb 0OBEMHBIC U MAPOCTEPKHEBBIC MOJIEITN
LIApOCTEP>KHEBBIE MOJEIN HEKOTOPBIX XHMUYECKUX | HEKOTOPBIX XMMHUYECKHX BEILECTB
BelecTB. Mozenu KpUCTaJUIMYECKUX PELIETOK
ArperatHble l'azer. XKunkoctu. TeEpawle BemecTBa. B3amMHusle | Paziuuams TpU arperaTHbIX COCTOSIHHS BEIIECTBA.

COCTOsIHHA BCIUICCTB

NepexXoabl BCIICCTBA nus3 OJJHOI'0 arperatioro

COCTOSIHUSI B Jpyroe: BO3rOHKa (cyOnumarnus) u

necyOnuManus, — KOHAEHCAlMs M HCHapeHwue,
KPUCTAJUTU3AIMS U TUTaBJICHHUE.
JleMoHCTpanum. Cobupanue npubopa I

MOJy4YeHUsI Ta3a U IPOBEPKA €ro TepPMETUYHOCTH.
Bosronka cyxoro npaa, uoaa wWid HadTaluHA.
ArperaTHbI€ COCTOSTHUS BOJBI.

ONBITHI. 2.

JlaGopaTopHbIie IIpoBepka

TepMETHUYHOCTHU HpH6opa JJI TTIOJTYYCHUS Ta30B

Yemanasnueamo B3aNMMOCB3b MCKOY arperaTHbIMA

COCTOSIHUSIMU Ha OCHOBE B3aMMHBIX I1€PEX0/I0B BELIECTBA.
Hnniocmpuposams ~ B3aMMHBIE — TI€PEXOJbl  BEIIECTB
MpUMEpaMHU.

Habniooams XxuMu4eckuil S5KCIEPUMEHT U Oelamb BBIBObI

Ha OCHOBC Ha6J'IIOI[eHPII>i
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IIpakmuueckasn

paboma 1

HpaBI/IJIa TEXHHUKH 0€30IaCHOCTU U HCKOTOPLIC BU/IbL

paboT B XUMUYeCKO# 1TabopaTopun (KaOMHETE XUMHH)

Pabomampw c 1a00paTOPHBIM 00opyioBaHuEM

1 HarpCBaTCJIbHbIMU an60paMH B COOTBETCTBUHN
C MpaBUJIAMH TEXHUKH OC30MACHOCTH.

Buvinonusams npocTedie MaHHITYISIUN C JIA0OPATOPHBIM
000pyI0BaHUEM: c

1a60paTOPHBIM ITaTUBOM,

CO CIIMPTOBKOM

Jomawmnuti

aKcnepumerm

Hab6mronenue 3a ropsimeli cBeuoit

Buvinonnams 6e3onacHbie B JOMAIIHUX YCIOBUSIX
9KCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHHUS 32 TOPALICH
CBEUOM.
Odopmnsams  oT4é€T O  mpojAeliaHHOW  paboTe C
UCTIONB30BAaHUEM PYCCKOTO (POJIHOTO) f3bIKA M  SA3BIKA

XUMHNHU

duznueckue
SIBJIEHUS — KakK
OCHOBA pa3cicHUs

cMeced B XUMHU

dusznueckue saBieHud. YHCThIE BellecTBA U CMECH.

I'omorenHsIe 151 TCTCPOTCHHLIC CMECH. CmMmecu

razooOpasuele, kuakue U TBEpAbIE. CrocoObI
pa3deneHus CMecei: MeperoHKa, MWW JUCTUILISIUA,
OTCTauBaHUC, (1)I/IJ'II)TpOBaHI/Ie, KpucTtajuin3aigusa Wi
BbIMapuBanue. Xpomarorpadus. I[IpumeneHue 3Tux
CIOCO0OB  pa3zelieHus cMmeced B JabopaTOpHOM
MPAaKTHKE, Ha TPOU3BOJICTBE U B OBITY.

JdemoHcTpanmu. Pa3znenenune

IBYX

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

Knaccughuyuposamo cmecu.

Ilpusooums TpUMEpPHI CMeECEil, HMMEIONMUX PA3TUIHOE
arperatHoe COCTOSIHUE.

Yemanasnueamo NPpUYNUHHO-CJICACTBCHHLIC CBA3U MCKIAY

(buznuecKuMu CBOMCTBaMH KOMIIOHEHTOB cMecH
Y CI0CcO0aMHU UX pa3IeleHHUS.
Paznuuams  cnocoObl  paszeneHusi cMmeceil, onucvleams
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HECMCIINBAIOMIMUXCA )KPIIIKOCTG?I C IIOMOIIBIO

JEIUTEJIbHON BOPOHKH. JMCTHILUIATOP U ero padora.

YcranoBka g ¢unbTpoBanuss U e€ paboTa.

YcraHoBka g BbImapuBaHuss U e€  pabora.

Komnexnust GbITOBBIX TPUOOPOB Al (PUIBTPOBAHUS

BO3Ayxa.  PasmenmeHwe  Kpacsmiero  BeHIecTBa
¢dbaoMacTepa ¢ TOMOIIBID MeToJIa  OyMaKHOM
xpomarorpadum.

JlabopaTopubie  ombIThl. 3.  O3HaKOMIICHUE
C MUHEpAJIaMH, oOpa3yomumMu TPAHMUT.

4. ITpuroToBneHre TeTEepOreHHONH CMECH TOPOIIKOB

CCPBI C KCJIC30M U UX PA3JACICHUC

" oxapakmepuzoevliednib UX IMPAKTHICCKOC 3HAUCHUC

IIpakmuueckas
paboma 3 (ananoe
pabomul «Ouucmka

HOBAPEHHOU CONUY)

AHanu3 1MOYBbI

Pabomamp c 1a00paTOpHBIM 00opynoBaHuEM
" HarpeBaTCJIbHbBIMU an60paMM B COOTBECTCTBUH
C MpaBUJIaMH TEXHUKH OE30MaCHOCTH.

Beinonname npocreifime npuéMBbI oOpareHus

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

Habniooams 3a cBOWCTBaMHU BEIIECTB W TMPEBPAIICHUSIMH,
MIPOUCXOJISIIIMMH C BEIIECTBAMHU.

Onucvieams  XUMUYECKUN

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

Jlenamy  BBIBOABI 1O  pe3yipTaTaM  I[POBENEHHOIO
JKCIIEPUMEHTA
7 AToMHO- XUMHUYECKHUE DJIEMEHTB. ATOMBI M MOJIEKYNIbBL. | O0bsACHAMb, 9TO TAKOE XUMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJISIPHOE [IpocTeie M cnoXKHBIE BellecTBA. AJUIOTPONMSI Ha | MOJEKYJIa, alIOTPOIKs, HOH.
YUEHHE. npuMepe kuciaopoaa. OCHOBHbBIE TOJIOKEHUSI aTOMHO- | Paznuuams NPOCTHIE U CIOXKHBIE BEIIECTBA, BEIIECTBA
XuMHYecKue MOJIEKYJISIPHOTO YUCHUS. Honsr. BemecTBa | MONEKyYJISIpPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI.
3JIEMEHTHI MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O CTPOCHHSI. Yemanaenueames NTpUUMHHO-CIEACTBEHHBIE CBSI3H MEXKY
JdemMoHcTpanuu. Mopnenn AJUIOTPOITHBIX | COCTAaBOM MOJIEKYJI U CBOMCTBAMU aJUIOTPOITHBIX
Moaupukanuii yrnepoaa u cepsl. [lonydyenue o3oHa MOAU(UKAIUI KUCIOPOa.
Dopmynuposams OCHOBHBIE MTOJIOKEHUS aTOMHO-
MOJIEKYJIIPHOTO YUEHUS
8—9 | 3Hakm XUMHYECKUX | 3HAKH (cumMBOJIBI) XUMHYECKUX AJIEMEHTOB. | Hazvieams M 3anucviéams 3HAKH XUMUYECKUX SJIEMEHTOB.

AJIEMEHTOB.
Ilepuonnueckas
Tabnuia
XUMHUYECKHUX
AJIEMEHTOB

A N

Menneneena.

Wudopmanus, KOTOPYIO HECYT 3HAKH XUMHUYECKUX

OJICMCHTOB. OTUMOJIIOTUS Ha3BaHUM HCKOTOPBIX

XUMHUYECKUX JJIeMEHTOB. [lepmomnueckas Ttabmuia
xumudeckux anemeHnToB J[. WM. Menneneesa:
KOPOTKOMNEPHUOIHBIN U JUIMHHOTIEPUOAHBIA BapUAHTBHI.
nmoOoyHas

[lepuonpr wu I'naBnags wu

TPYIIIBL
noarpynmnsl, win A- u b-rpynnel. OTHOcHTENbHASA

aTOMHas Macca.

Xapaxmepuzosams nHGOPMAIUIO, KOTOPYIO HECYT 3HAKU
XUMHUYECKUX HIIEMEHTOB.

Onucvleams CTPYKTYPY TMEPUOTNIESCKOM TaOTHITBI
xumudeckux anemenToB .M. Menaeneena.

Obvacuams STUMOJIOTHYECKHE Hayana Ha3BaHUU
XUMHUYECKUX AJIEMEHTOB M UX OTAEIbHBIX TPYIIIL.
Paznuuams  KOpOTKONEPUOAHBIN U JJIMHHONEPUOIHBIN

BapuaHThl nepuoandeckor cuctemsol Jl. 1. Menaeneera
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Jlemoncrpanun. Iloprperst M. 5. bepuennyca u JI.
. Meneneesa. Koporkonepuoausrit 51

,Z[J'II/IHHOHCpI/IOI[HHﬁ BAapUAHTbI HepHOﬂquCKOfI

cucteMmsl [. . MenaeneeBa

10—11 | Xumuyeckue Xummueckue Gopmynbl. Manekcsl u kodhdunmentsl. | Omobpadcams COCTaB BEIIECTB C IMOMOIIBI0 XUMHYECKUX
bopMmybl OTtHocuTenbHas MoJeKyJsgpHas Macca. MaccoBas | hopmyi.
J0Js  XUMHYECKOro JJIeMeHTa B  COCAMHEHMH. | Paznuuams uHAEKCH M KO3()PUIHESHTHI.
WNudopmanus, KOTOPYIO HeCyT XuMudeckue Gopmynsl | Haxooums  OTHOCHTENBHYIO  MOJICKYISIDHYIO — Maccy
BEIIECTBA U MAacCOBYIO JOJI0 XHMHYECKOTO 3JICMEHTa B
COEIMHEeHNH.
Tpancnuposams UH(pOpMAaILHIO, KOTOPYIO HECyT
XUMHUYeCKHe (HOpMYJIbI
12—13 | BaneHTHOCTB BanentHocts. CTpykTypHast ¢popmyna. Xumuueckue | O6vsacusams, YTO TaKOE BAJIEHTHOCTb.

JJIEMEHTBI  C  IIOCTOSIHHOM W TIEpEMEHHOH
BAJICHTHOCTHI0. BBIBOZ (QOpMyNBl COCIUHEHHS T10
BAJICHTHOCTH. Onpenenenue BaJIEHTHOCTH
XUMHUYECKOTO »dJeMeHTa 1o Qopmysie BellecTna.
CocraBneHre Ha3BaHUN COCAWHEHUM, COCTOSIINX M3
JBYX XHUMHYECKHUX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA

cocCTaBa BCIICCTB.

Ilonumams OTpa)kK€HUE TMOPAJKA COEJUHEHHS aTOMOB B
MOJIEKYJIaX BEIIECTB MOCPEICTBOM CTPYKTYPHBIX (popMyIt.
bopMyIbl  COEAMHEHMH Mo

BaJICHTHOCTU H onpedeﬂﬂmb BaJICHTHOCTH OJICMCHTaA II0

Ymemso cocmaeiiAinib

dhopmyne ero coeqMHEHUS
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Hemoncrpauuu. KoHcTpyupoBaHue

HIAPOCTEPKHEBBIX MOJIEIIEH MOJIEKYII

14 XUMHYECKUE XuMHUecKUe peakuuu. PeareHTl W HPOAYKTHI | Xapaxkmepuzosams XUMUYECKYIO PEAKLIUIO U €€
peaxkuuu peakuuu. [Ipu3Haku XMMHMUYECKUX peakUUi. YCIOBMsS | yHACTHUKOB (peareHThl U IPOAYKThI pEaKLUn).
UX MpOTEeKaHusd W mpekpauieHus. Peakuuu ropenus. | Onucviéams NPU3HAKU U YCIOBUS TEUEHUSI XUMUYECKUX
TemnoBoit 3¢ ekt peakuu. DK30TEPMUYECKUE U | pEaKUUH.
SHIOTEPMUUYECKHUE PEAKIUU. Paznuuams  3K30TepMUUYECKHME M 3HAOTEPMHUYECKHUE
demoncrpanun. Annapar Kunma. Paznoxxenue | peakiumu.
Oouxpomara ammoHus. ['openue cepel m MarHueBoi | CoomHocumb pEaKIMU TOPEHHS W SK30TEPMUYECKHE
JICHTBHL. peaxkuuu.
JlaGopaTtopuble ombIThl. 5. B3aumoneiictBue | Habnodams W onucviéamv XUMHUYECKUN SKCIEPUMEHT C
pacTBOpOB XJIOpHJA HATPUsl M HOAWAA Kalusl C | MOMOIIBIO PYCCKOTO (POIHOIO) S3bIKa U A3bIKAa XUMHH
pactBopoM HuTpatra cepebpa. 6. Ilomyuenue
ruapokcuaa meau(1l) u ero B3aumoelicTBue ¢ cepHOi
KUCIOTOW. 7. B3auMopencTBue pacTBopa COIbI C
KHUCJIOTOMN
15—16 | Xumuueckue 3aKOH COXpaHEHHs MacChl BEIIECTB. XHUMHUYECKHE | Popmynuposams 3aKOH COXPAHEHHS MACChl BEILIECTB.
YpaBHEHHUS ypaBHeHus. CocTaBiieHuE XUMHUYECKUX YypaBHeHUH. | Cocmasnsimb Ha €T0 OCHOBE XUMUYECKHE YPABHEHHUS.

WNudopmanus, KOTOPYIO HECET XUMHUYECKOE

ypaBHEHHE.

Hemoncrpauuu. [Toptperst M. B. JloMmoHOCOBa u A.

Tpancruposams MHPOPMAIUIO, KOTOPYIO HECYT
XUMUYECKHUE YPABHEHUS.

DKCHEepUMEHTAIBHO 100meepIcoams CIpaBellINBOCTD
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JI. JlaByazee. T'openme  ¢docdopa.  OmbITHI, | 3aKOHA COXPAHEHUSI MACcChI BEIIECTB
WUIIOCTPUPYIOLIME  3aKOH  COXPAaHEHUS  Macchl
BEIIECTB.

JlabopaTopuble onbiThl. 8. IlpoBepka 3akoHa
COXpPaHEGHHS  MacChl  BEUICCTB HAa  INpUMEpe
B3aUMOJICUCTBUS MmIENoun U Kucinotel. 9. IlpoBepka
3aKOHAa COXpAHEHHs Macchl BEIIECTB Ha MpUMEpe

B3auMoeicTBus ménoun u coiu xenesa(lll)

17—18 | Tumbl XUMHUYECKHX Krnaccudukanus XUMUYECKUX peakluid 1Mo coctaBy U | Kiaccuguyuposams XUMHUYECKUE PEAKIHH IO IMPU3HAKY
peakuuit YHCIy PEareHTOB M MPOAYKTOB. THIIBI XMMHUYECKHX | UMCIIA U COCTABa PEareHTOB U MPOJYKTOB.

peakuuii. Peakiuum  coenMHEHMs,  Pa3JlOXKEHUs, | Xapakmepuzoeams pollb KaTaauzaropa B MPOTEKaHUU
3ameneHus 1 oomena. Karanuzatopsl. XUMUYECKON PEaKLUH.

demoncTrpauuu. [openue dQocdopa, pactBopenue | Habarodams W onucvléams XAMHUYECKHH SKCIEPUMEHT C
MpPOAYKTa TOPEHHS B BOAE M  HCCIEJOBAHME | IOMOILBIO PYCCKOro (POAHOIO) SI3bIKA U SI3bIKA XUMUU
IIOJIyYEHHOT'O PacTBOpa JIakMycoM. BsaumopeiicTBue
COJITHOM KUCJOTHI ¢ HUHKOM. Ilomyuenue runpokcunia
meau(ll) u ero pasznoxxeHue npu HarpeBaHUU.
JlaGoparopubie onbIThl. 10. Paznoxkenue nepokcuaa
Boopoaa ¢ momomblo okcupa  Mapranma(lVv).

11. 3amemieHue xene3oM MeId B MEHOM KyIopoce
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19 IToBTOpenune TectupoBanue, penieHue 3a1a4 U BbIIIOJITHEHUE
¥ 00001IeHIE TEMBI. | YIIPaKHEHHH M0 TeMe
IToaroroBka K
KOHTPOJbHOU
pabore
20 Konmponvnas paboma 1 no teme «HadanbHble TOHATHS U 3aKOHBI XHMHH
Baskneiilue npejacTaBuTe/ 1M Heopranudeckux BeulecTs. KosmyecrBennnie oTHOMIeHHs B xumuu (18 1)
21 Bosnyx u ero cocras | Cocras Bozayxa. [lonsitue 06 o6bemMHoM 1o1e (¢) Xapaxkmepuzoeams 00BEMHYIO 10JI0 KOMIIOHEHTA TaKOU
KOMIIOHEHTA IIPUPOJHOMN Ira30BOM CMECH — BO3yXa. | IPUPOJHOM ra30BOM CMECH, KaK BO3YX, U pACCUUMblEams
Pacuer 00b€Ma KOMITOHEHTA ra30BOM CMECH TI0 €T0 00BEMHYIO JIOJIIO TI0 00BEMY 3TOH CMECH.
00BEMHOM J1071€ 1 HA0OOPOT. Onucvlieams 00BEMHBIN COCTaB aTMOC(EPHOTO BO3AyXa U
JemoncTpanuu. OnpeneneHue coaepKaHus NOHUMAamMb 3HAYEHUE ITOCTOSIHCTBA ATOT0 COCTaBa JUIs
KHMCJIOPOJIa B BO3/1yX€E 310pOBbS
22 Kucnopon Kucnopona. O3on. IToyyenue kucnopopa. Xapaxkmepuzoeams 030H, KaK aJUIOTPOITHYIO MOIU(DUKAITUIO

CobOupanue u pacrio3HaBaHUE KUCIOPO/a.
XUMHUYECKUE CBOMCTBA KUCIOPOa: B3aUMOJICCTBHE C
MeTaJlJlaMH, HEeMeTaJlJlaMH U CJIOKHBIMH BeIIIeCTBaMU.
[Tpumenenune kuciopoaa. Kpyropopot kuciopoaa B
MPUpPOJE.

demoncTpanuu. [lonydenue kuciaopona

KHCIIOPO/a.

Onucvieamvy ~ U3NUYECKUEe W XUMHUYECKHE CBOMCTBA,
MOJyYEHUE U NMPUMEHEHHE KHUCIOPOJa C MCIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

Yemanaenueams TPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXKIY

(U3NYECKUMHU CBOMCTBAMH KHUCIIOPOJA M CHOCO0aMH €ro
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pas3iioKeHUEM MepMaHTraHaTa Kajlus | EPOKCUIa
Bosiopoaa. CoOupaHue KHCIOpoia METOI0M
BBITECHCHHS BO3/yXa U BOJIbl. Pacrio3HaBanue
Kuciaopoaa. 'opeHre Maruusi, xenesa, yrisi, Cepbl 1

dbocdopa B KucCIOpoIE.

coOupanus.

IIposooums u Hab00amb XUMHUYECKUH SKCHEPHMEHT IO
HOJIyYCHHIO, COOMPAHHUI0O M PACHO3HABAHHIO KHCIOPOAA C
COOJIFOJICHUEM TPAaBUII TEXHUKH Oe30macHoCTH. Onucvliéams

XUMHYECKHUH SKCIICPUMCHT

23

Ilpakxmuueckas

paboma 4

HOJ'Iy‘lCHI/IC, CO6I/IpaHI/IC H PaCIlIO3HAaBaHUC KUCJIOpOoaa

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

Buinonnams  mpocrtedimme  npuéMbl  oOpalieHuss ¢
nabopaTopHbIM 000pyJIOBaHHEM: coOHUpaTh NpUOOp JUIs
NOJY4YEeHUs1 Ta30B, MPOBEPATh €ro TePMETUYHOCTb MU
WCTIOJIB30BATH JIJIS TIOTYYEHUS KUCIIOPO/Ia.

Cobupams KUCIOPOA METOJOM BBITECHEHHSI BO3AyXa U
Pacno3nasams Kuciopoo.

Habniwooams 3a CcBOWCTBAMHM BELIECTB M SIBICHHUIMH,
MPOUCXOISIIMMH C BEIIECTBAMH.

Onucvléams XAMHYECKHMH SKCHEPUMEHT C  IOMOIIBIO
pYccKoro (poHOTO) SI3bIKa U S3bIKa XUMHHU.

Cocmaenams  OTYET 1O pe3ylbTaTaM IPOBEAEHHOTO

IKCIEPUMEHTA
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24 Oxkcubl Oxcunel. HazBanus oxcunoB. CoctaBienue GopMyi Buvidenamu cyniecTBeHHbIE MPU3HAKH OKCHJIOB.
OKCHJIOB 10 UX Ha3zBaHusM. [IpencraBurenu okcuaoB: | /[asams Ha3BaHUS OKCHIOB 110 UX (OpMyIIam.
BOJIa, YIJIEKUCIbIN ra3, HeraméHasi U3BecCTh. Cocmasnssms GOPMYIIbI OKCUIOB 110 UX HA3BAHUSIM.
JemoncTpanuu. Kosuiekuus okcuaos. Xapaxmepuzoeams TaKUX NPEACTABUTENCH OKCUIOB, Kak
JlabopaTopHble onbIT. 12. [ToMyTHEHHE U3BECTKOBOH | BOJA, YIVIEKUCIIBIM ra3 U HeraméHas u3BecTb
BOJIBI IIPH MTPONYCKAaHUH YTIEKUCIIOTO Ta3a
25 Bonopon Bogopon B npupoe. dusndeckre u XUMHUYECKHE Xapaxmepuzoeams COCTaB MOJEKYIbl, (UINYECKUE U
CBOICTBa BOAOPO/Ia, €TO MOITYYCHHUE U IPUMEHEHUE. XUMHYECKHE CBOWCTBA, TMOJY4YeHHE U MPUMEHEHUE
Jemonctpauuu. [Tonydyenue, cobupanue u BOJIOpOAA.
pacrno3HaBaHue BoiopoJia. ['openue Boopoaa. Yemanaenueams TIPUUWHHO-CIICACTBEHHBIE CBSI3U MEXKIY
BzaumogeiictBue Bogopoaa ¢ okcuaom meaun(ll). (¢u3nuecKUMH CBOWCTBaMH H CHocobamMu COOMpaHus
JlabopaTopusble onbIT. 13. [Tonydyenue Bogopoaa npu | BOAOPOAA, MEXAY XUMHUYECKUMH CBOMCTBAMHU BOAOPOIA U
B3aUMOJICVICTBUM IIUHKA C COJITHOM KHCIOTOM €ro MPUMEHECHUEM.
IIposooums M nabmooams XUMUYECKHH IKCHEPUMEHT I10
MOJTyYeHHUI0, COOMPAHMIO M PACIO3HABAHUIO BOAOPOJAA C
cOOJIIO/ICHHEM MTPABUII TEXHUKH Oe3omacHoCcTH. Onucevieams
XUMHYCCKHHA SKCITEPUMEHT
26 Ilpakmuueckaa [Tonyyenue, cobupanue u pacrio3HaBaHue Bojopona | Pabomams ¢ 11a0OpaTOpHBIM  OOOpYAOBaHHEM U
paboma 5 HarpeBaTeNbHBIMU  MPUOOpPaMH B COOTBETCTBUU  C

IpaBHJIaMH TCXHUKU 0C30ITaCHOCTH.

Buinonwsams  mpocredimue  npuéMmbl  OOpamieHus ¢




45

1a00paTOpHEIM  00OpYyIOBAaHUEM: COOMpaTh TPHOOpP IS
MOJYYCHHUST Ta30B, IMPOBEPAThH €ro TEePMETUYHOCTD W
UCIIOJIB30BAaTh JIJISI TOJTYYEHHsI BOAOPO/IA.

Cobupams BOJIOPOJ METOJAOM BBITECHEHHUS BO3JyXa U
PAcno3Hasams 8000po0.

Habniooams 3a CBOWCTBAMH BCIIECTB U SBJICHHUSIMH,
HPOMCXOISIIIUMU C BEIIICCTBAMH.

Onucvlieams ~XUMHUYECKHH SKCIIEPUMEHT C TOMOIIBIO
pycckoro (pOAHOTO) A3bIKA U SI3bIKA XUMHUH.

Cocmaensims  OTY4ET 1O pe3ysibTaTaM IPOBEIEHHOTO

OKCIICPUMCHTA

27

Kucnotsl

Kucnotsl, ux cocTaB u X KilacCUpUKaIUs.
Nunukatopsel. Tabnuma pactBopumoctu. CepHas U
COJISIHAsI KUCJIOTHI, UX CBOMCTBA U MPUMEHEHHUE.
demoncTpanuu. Komuiekius MUHEpaIbHBIX KHCIIOT.
[IpaBuio pa30aBieHUs cEpoil KUCIOTHI.
JlaGoparopHbie onbIT. 14. Pacno3HaBaHne KUCIOT C

IMOMOIIBKO UTHAUKATOPOB

Ananuzuposams coCTaB KHCIOT.

Pacnosnasams KACIOTHI € TOMOIIBIO HHIUKATOPOB.
Xapaxmepuzosamb TPENCTABUTENECH KHUCIOT: CEPHYIO U
COJISIHYIO.

Onpeodensimb  paCTBOPUMOCTb COCTMHEHHUH C ITOMOIIBIO
TaOJIMLbI PACTBOPUMOCTH.

Ycemanaenueams TIPUUMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
CBOWCTBAMM CEpHOH M COJIIHOM KHCIOT M 00JacTIMH HUX

IPHUMCHCHUS.
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Ocosnasams ~ HEOOXOAUMOCTh  COONIIOJICHHSI  TPaBHUII
TEXHUKU 0€30MaCHOCTH NpHU pabOTe ¢ KUCIOTaMU
28 Comun Comnu, ux coctaB u Ha3BaHUsA. PacTBopuMocCTh conelt B | Xapakmepuzoséams COMM  Kak TMPOAYKTHI  3aMELICHUS
Bojie. [IpencraBurenu coseit: XJI0pu1 HATPHS, BOJIOPOJIA B KMCIIOTE HA METAJLIL.
KapOoHaT Kajiblus, GochaT KaabIusl. 3anucvieams GopMyIbl coNeil O BaT€HTHOCTH.
Hdemoncrpanun. Komnekius  coneit.  Tabmuna | Hazsieams conu o Gpopmysam.
pPacTBOPUMOCTH OCHOBAHUI, KHCIIOT U COJIEH B BOJIE Hcnonvzoeams TabIHILy pPacTBOPUMOCTH TUIst
XapaKTEPUCTUKH CBOWCTB COJIEH.
1Iposooums pacuéTsl 1o Gpopmynaam coiei
29—30 | KonuuectBo Uucno Asoraapo. KomnwmyectBo BemectBa. Momb. | O0bsicHams TOHATUS «KOTUYECTBO BEILIECTBA», «MOJbY,
BEIIEeCTBA Momnsipaass macca. KpaTHele €IUHHIBI W3MEPEHUS | «IHCI0 ABOTAAPO», «MOJSIPHAS Maccay.

KOJINYECTBA BEIIECTBA — MHJUIUMOJIb U KHJIOMOJIb,
MUWJUIAMOJIAPHAS U KMJIIOMOJISIPHAs MacChl BELLECTBA.
Pacu€rel ¢ uCnonb30BaHMEM IMOHATHH «KOJIUYECTBO
BEILIECTBA», «MOJISIPHAS MAccay, «4UCI0 ABOTaIpO».
JMemoncTpauuu. HekoTopeie MeTaibl, HEMETAIbI U
COCMHEHHUSI C KOJMYECTBOM BEIIeCTBa, paBHbIM 1

MOJIb

Pewamo 3aga4un C HCIIOJIB30BaHHUEM MOHSITHM

«KOJIMYECTBO BCHICCTBA», «MOJIApHass Macca», «4HUCIIO

ABoraapo
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31 MoutsipHbIii 00BEM 3akon ABoraapo. MomspHbii 00beM ra3000pa3HbIX | O0bsicHAmbs  TOHATUS — «MOJISPHBIA  O0BEM  Ta30B»,
ra3oB BemiectB. OTHOCUTENBHAS TUIOTHOCTh Ta3a IO | KHOPMaJbHBIC YCIOBHS.

Ipyromy rasy. Pewamys 3amaun ¢ UCHOIB30BaHUEM TOHATUN «KOJIUYECTBO
KpatHbie enuHuIbl U13MEPEHNUsS — MUJUTUMOJISIPHBIN U | BEIIECTBa», «MOJISIpHAS Maccay», «MOJISIPHBIM 00BEM ra3oBy,
KWJIOMOJISIPHBII 00beMbI ra3000pa3HbIX BEIIECTB. «4ucio ABoragpo»
Pacu€rel ¢ uCIONB30BaHUEM MOHIATHUH «KOJIMYECTBO
BEIIECTBA», «MOJISIPHAs Macca», «MOIJAPHBIA 00BEM
ra3oBy, «4UCIO ABOTaApPO».
JdemoncTpauuu. Mojenb MOJISIPHOTO 00bEMa Ta30B

32—33 | Pacuérsl o Pacuérel ¢ mcnonb30BaHMEM MOHSTHA «KOJIUYECTBO Xapaxkmepuzosamv KOJIMYECTBEHHYIO CTOPOHY

XUMHYECKUM BEIIECTBA», «MOJISIPHAs Macca», «MOJIAPHBIM O0BEM | XUMUYECKUX OOBEKTOB U MPOIIECCOB.

YpaBHEHUSIM ra3oB», «4UCIO ABOTaIpO» Pewams  3amaunm ¢ HWCNONB30BAaHWEM  MOHSATHI
«KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJISPHBIN
00BEM Ta30BY», «IUCIIO ABOTAIPOY

34 Bona. OcHoBanust I'unpocepa. KpyroBopor Boasl B mpupope. | ObvsacHams TOHSITUS «OCHOBaHUS, «ENOUM»,
dusnyeckue W XUMHYECKHE CBOWCTBA  BOJBI: | «KaYECTBEHHAS PEAKIUsD», «HHIUKATOPY.

B3aNMOJEHCTBHE C OKCUIIAMH.
OcHoBaHus, UX cocTaB. PacTBOPUMOCTh OCHOBAaHHI B

BoJie. I3MeHeHne OKpacKu MHIUKATOPOB B IIEIOYHOM

Knaccuguyuposams ocHOBaHUS 110 PACTBOPHUMOCTH B BOJIE.
Onpedensmo o bopmyme

HCOPraHNM4YCCKUX BCIICCTB K KJIACCY OCHOBaHHI.

MPHUHAIJIC)KHOCTD
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cpene. IlpeacraBurenu  mienouend:  TUAPOKCHUJIBI
HaTpusl, KaJus U KaJIbLIUS.
JdemoncTpanmu. Komnexus OCHOBAHHM.

JlabGoparopubiii onbIT. 15. M3MmeHeHnue okpacku

MHJIMKAaTOPOB B LIECJIIOYHOU cpese

Xapaxmepuzoseams CBOMCTBA OTIEIBHBIX NPEIACTABUTENCH
OCHOBaHUM.
Hcnonvzosams Tabuily pacCTBOPUMOCTH ISl OTpEIeNICHUs

PaCTBOPUMOCTH OCHOBaHHH

35

PacTtBOpbL.
MaccoBas
pPacTBOPEHHOTO

B€IICCTBA

JIOJISt

PacTBOpuTEns U pacTBOPEHHOE BELIECTBO. PacTBOpHI.
PactBopenue. I'mapatel. ConbBarbhl. MaccoBas 10s
pacTBOpEHHOTO BellecTBa. Pacuerbl, CBA3aHHBIE C
HCIIOJIb30BaHUEM IMOHSATHUS «MaccoBas JIOJISt
PacTBOPEHHOTO BEILIECTBA.

JlabopaTopubiii  ombIT. 16. O3HakoMJeHue ¢
npenaparaMy JIOMallHEH WM IIKOJIbHOW anTe4yKd —
pacTBOpaMu  MEPOKCH]IA

BOJIOPO/Ia,  CIUPTOBOU

HACTOWKHU MOJa U aMMHAaKa.

ObwvsicHams TOHATHSA «MaccoBas J0JIs1  paCTBOPCHHOI'O

BCHICCTBA».

Yemanasnusame aHaJIOTMH c 00BEMHON nojen

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

H0JIA QJICMCHTA B BCIICCTBCY, «MaccoBasd J0JIA

paCTBOpéHHOFO BCIICCTBA», «00BEMHAs H0JIA

F33006p33H01"0 BCIICCTBa»
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36 Ilpakmuueckas [IpuroroBneHne pacTBopa 3aJaHHONW MaccoBoW aonel | Pabomams ¢ J1a0OpPaTOpHBIM  OOOpYAOBaHHEM |
paboma 6 pacTBOPEHHOIO BELIECTBA HarpeBaTelbHBIMH ~ NPUOOpPaMH B COOTBETCTBHUH  C
IPaBUJIAMU TEXHUKHU 0€30I1aCHOCTH.
Buinonnams  mpocteiiiime  npuéMbl  oOpalieHus ¢
71a00paTOPHBIM 00OPYIOBAHUEM: C MEPHBIM LIMJIUHIPOM, C
BECaMH.
Habniooams 3a CBOWCTBAMM BELIECTB M SIBICHUIMH,
IPOMCXOAIINMU C BELIECTBAMM.
Onucvieams SKCIEPUMEHT € ITOMOIBIO PYCCKOTr0 (POIHOIO)
A3bIKA U sI3bIKa XUMHUH.
Cocmaenams  OTYETHI IO pE3yJIbTaTaM IPOBENEHHOTO
JKCIIEPUMEHTA.
T'omosums pacTBOpPbl C ONPEACIEHHON MAacCOBOM JOJIEl
PacTBOPEHHOTO BEIIECTBA
- Homawnuti BeipamyBanue KpUCTaIIOB aIFOMOKAINEBBIX KBACIOB | Buinoaname 6e30NacHbIe B JOMAITHUX YCIOBUSIX
9KCnepumMeHm WM METHOTO KyIopoca 9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOAEHUS 32 POCTOM

KpPHUCTAJIOB.
Ogpopmnsims OTYET O MPOJICTAHHON padOTE C

HCIIOJIb30BAHHUEM PYCCKOI'O A3bIKA U A3bIKA XUMUHU.
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37 O06o001IeHre U cHCTeMaTU3allns 3HaHUN 110 TeMe «BakHelre mpeicTaBuTen HeopraHMIecKux BemecTB. KonmmuecTBeHHBIE OTHOIICHHUS B
XUMHUH

38 Koumponvnas paboma no teMe «BaxHenue npeIcTaBUTEIM HEOPTaHUUECKUX BelecTB. KonuecTBeHHbIE OTHONIECHUS B XUMUH)

OcHOBHBIE KJIACCHI HEOPraHudecKux coequnenui (10 u)

39 Oxcunpl, X O06006111eH1E CBEJICHUN 00 OKCHJIaX, ux | ObvsicHamb TOHATHS «HECOJEOOpa3yroIliue OKCHBDY,
KJIaCCU(UKALIUS KJIacCU(UKAINN, HA3BAaHUSX W CBoMcTBax. CmocOOBI | «cole00pa3yromie  OKCHIBI», «OCHOBHBIC  OKCHJIBI»,
XUMUYECKHE U MOJTyYEHUST OKCHJIOB «KHUCJIOTHBIC OKCHUIIBIY.

CBOICTBA JlabopaTopuble onbIThl. 17. B3aumopeilictBue | Xapakxmepuzoéams  oOlMe  XMUMHYECKHE  CBOMCTBA
okcuaa kampuusg ¢ Bomoil. 18. ITlomyTHeHwue | coneoOpa3yrommx OKCUIOB (KHUCIOTHBIX U OCHOBHBIX).
WU3BECTKOBOU BOJIBI Cocmaensams ypaBHEHMsI PEaKIMil C ydacTHEM OKCHUJIOB.
Habnwooams v onuceieams peakiiu ¢ y4aCTHEM OKCHIOB C
MIOMOIIIBIO PYCCKOTO (POTHOTO) A3bIKA U SI3bIKA XMMHUH.
IIpogooums  OMBITHI, TOATBEPXKAAIONINE XHUMHUYECKUE
CBOMCTBa OKCHIOB C COOJIIOIGHHEM TIPaBUI TEXHUKU
0€30MacHOCTH

40 OcHoOBaHHUs, UX OcHoBanust, wux kinaccupukanus, HazBauus u | Cocmasnsams ypaBHEHHS peaklUid ¢ y4acTHeM OCHOBAHU.

KIacCUpUKaIUs CBOMCTBA. B3anmonerictBue v KUcnoTaMu, | Habarwoams 1 onucviéams peakiiuu ¢ y4acTHEM OCHOBAHHIMA

U XUMHNYECKHEC

CBOMCTBA

KUCJIOTHBIMU OKCHJIAMH M COJIIMHU. PaznokeHue
HEPaCTBOPUMBIX OCHOBaHMHA. CmOCOOBI TONYYCHUS
OCHOBAaHHI.

Peaknus

JlabopaTopHble ONBITHI. 19.

C MOMOIIIBIO PYCCKOTO (POAHOTO) A3bIKA M SA3bIKA XUMHH.

Ilposooums  ONBITHI, TOATBEPKAAOIINE XUMHUYCCKHE

CBOWCTBAa OCHOBaHMM, C COOJIOJAEHHEM IPaBHI TEXHHUKH

0€30I1aCHOCTH
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neitrpanuzaiuu. 20. [Monyyenne rugpokcuaa meau(ll)
U ero B3aumojieicTue ¢ kuciaotou. 21. Paznoxenue

rugpokcuaa meau(ll) mpu HarpeBanun

41—42 | KuciaoTtsl, ux Kucnorel, ux kmaccudukanus u Haszpanuss. OOmme | Xapakmepuzosams o01UEe XUMUYECKHNE CBOHCTBA KHCIIOT
KJaccuukanms XUMHUYECKHE CBOWCTBAa KHUCIOT. BiaumopeiictBue | Cocmasnsims ypaBHEHHsS pEakUUid C ydacTHEM KHUCIOT.
U XUMHYECKHUE KHCIIOT C METaJUIaMH. OJIEKTPOXUMHYCCKUN psa | Habniooams W onucblieams PEAKIUM C Y9aCTHEM KHCIOT
CBOMCTBA HaMpsODKCHUH MeTauloB. B3anMmojeiicTBHe KHCIOT C | C MOMOIIBIO PYCCKOTO (POJAHOTO) A3bIKA M S3bIKA XUMHH.
OKCHJaMH METa/UIOB. B3aumMopeiicTBue KHUCIOT ¢ | [I[po6ooums  ONBITHI,  IMOATBEPIKIAIONIME  XHMHYCCKHE
OCHOBaHHSIMH — peaxuus HEUTpamu3alluu. | CBOMCTBA KHUCIOT, C COONIOJEHHMEM TPaBHI TEXHHUKHU
B3aumopeiicteue kucnor ¢ comsimu.  [lomydenue | 6e3omacHoCTH
OCCKHUCIIOPOHBIX U KHCIIOPOJICOICPIKANTUX KHCIIOT.
JlaGopaTtopubie onbIThl. 22. B3aumoneiicTBue
KHCJIOT ¢ MeTayutamu. 23. B3anmonaeicTBre KUCIOT C
COJISIMU
43—44 | Comu, ux Comn, X Kiaccuukanus 41 CBOMCTBA. | Pa3nnuare TOHATHS «CPEAHUE COJW», «KHUCIBIE COJINY,
KIacCUpUKaIus PactBopumMocTh coseit B Bome. BsammojeicTBHeE | «OCHOBHBIE COJH.

N XUMHWYCCKHEC

CBOMCTBA

COJIEM C KHCJIOTaMHU WU IeliouamMu. BzammojencTBue
coJiel C MeTalylaMH, OCOOCHHOCTH JTHX DPEaKIUu.
BzanmoeiicTBe cojiei ¢ CONSIMH.

JlabopaTopubie onbIThl. 24. O3HaKOMJIEHHE C

XapakTepu3oBaTh 00I1ME XUMUIECKIE CBOMCTBA COJICH.
Cocmasenames ypaBHEHUS pEaKIUM C Yy4acTHEM COJIEH.
Habniooams u onucvléams peakuuu ¢ ydacTHEM CoJiel ¢

MOMOIIIBIO PYCCKOTO (POJHOIO) SI3bIKA U SI3bIKA XUMUMU.




52

KoJIeKIen coneil. 25. B3ammopelicTBue cynbdara

menu(ll) ¢ xenezom. 26. BzaumoneiictBue coiei ¢

Hpoeodumb OIIBITHI, MOATBCPKAAOIIUC XHUMHUYCCKUC

CBOWMCTBA COJNEH, C COONIOJEHUEM TMPaBWI TEXHUKU

COJISIMU 0e3011acHOCTH
45 l'enernueckas cBs3b | ['eHeTnueckue  psabl  MeTalla W HeMeTala. | Xapakmepu3o6amv MOHATUE «T€HETUYECKUH PA».
Mexay — kiaccamu | ['enernueckas CBSI3b MEXTY Kjaccamu | Mnniocmpuposams T'€HETHYECKYIO CBSI3b MEXITY
HEOPraHMYeCKuX HEOPraHMYEeCKUX BEIIECTB. BEIIECTBAMU: IIPOCTOE BEIIECTBO — OKCUJ — TI'MJIPOKCHU
COEJIMHEHUH JlaGoparopHble onbIThI. 27. ['eHeTHYECKas! CBSI3b HA | — COJIb.
[IpUMepe COSMHEHUN Meu 3anucvléams  ypaBHEHHS peaklud, COOTBETCTBYIOLIMX
MOCJIEZI0BATEIBHOCTH (uenouxe) IpeBpalleHui
HEOPraHUYECKUX BEILECTB PA3JINYHBIX KJIACCOB
46 Ipakxmuueckas Pemenune »sKkcnepuMEHTalIbHBIX 3agad Mo Teme | Yuems oOpamaTtecsi C Ja0OpPaTOpHBIM 00OpYyIOBAaHUEM
paboma 1 «OCHOBHBIE KJIACChl HEOPIraHUYECKUX COECIUHEHUID) U HarpeBaTeNbHbIMU  NPUOOpPaMH B COOTBETCTBHH

C TpaBUJIAMH TEXHUKH OE€30MAaCHOCTH.

Pacnosnasams HEKOTOpPHIC aHUOHBI U KATHOHEI.
Habnwoams CcBOWCTBAa SJEKTPOJIUTOB W TPOUCXOJSIINAX
C HUMH SIBJICHUH.
Habniwooams W onucvléams  peakud €  y4yacTHEM
JIEKTPOJIMTOB C MOMOIIBIO PYCCKOro (pOJHOTO) s3bIKa

" A3bIKA XUMHH.
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@opmynuposamp BBIBOIBI 110 PE3yJbTaTaM IMPOBEAEHHOIO

JKCIIEPUMEHTA
47 O06o0menre U cucTeMaTr3alys 3HaHui 1Mo TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTHHCHHIN
48 KoHnTtposbHast padota o Teme «OCHOBHBIC KJIACCHl HEOPTaHUIECKUX COCTMHCHUI

Ilepuoauyecknii 3aK0H U NepuoANYECKasi cucTeMa XuMH4YecKux dj1eMeHToB JI. U. MenaeneeBa. Ctpoenue aTroma (8 )

49

EcrecTBeHHBIC
ceMelcTBa
XUMHYECKHX
3JICMCHTOB.

AmpoTepHOCTD

EcrecTBeHHBIe ceMelicTBA XHMUYECKHX DJIEMEHTOB:

IICJIOYHBIC u mMCJIOYHO3CMCIIBHBIC MCTAJlIbI,

TaJIOrEHBI, WHEPTHBIE (6maropoHbIe) raspl.

AMpoTepHOCTSD. AmMoTepHbIe OKCH/IBI u
ruapokcuasl. KommiuekcHele conn.

JlabopaTopHbie ONBITHI. 28. ITony4yenue
aM(QOTEepHOr0 THUIPOKCUAA U HCCIEIOBAaHUE €ro

CBOWCTB

ObvscHams MPU3HAKY, MTO3BOJISIONINE O0BEAUHATD TPYIIIbI
XAMHUYECKHX DJIEMEHTOB B €CTECTBEHHBIE CEMENCTBA.
Packpvieams xuMuueckuii CMbICI (3TUMOJIOTHIO) HAa3BAaHUU
€CTEeCTBEHHBIX CEMEHCTB.

Apeymenmuposams OTHOCUTEIILHOCTh HA3BaHUS «UHEPTHHIE
rasbIy.
Obvsacuams, TIOHATHE  «aM(OTEpPHBIE  COCIUHECHHS.
Habnooams m onucvieames peakuui MEX]y BEHICCTBAMU
C TIOMOIIBIO PYCCKOTO (POAHOTO) S3bIKA U SI3bIKA XUMUHU.
Xapakmepuzoeamv  JTBOUCTBEHHBIM XapakTep CBOWCTB
aM(pOTEePHBIX OKCHJIOB U TUIPOKCHIOB.

Ilpoooumsb OMBITHI MO TOJYYCHHUIO M TOJITBEPKICHHUIO
XHMHYECKHX  CBOMCTB

aM(QOTepHBIX ~ OKCHUAOB |

THAPOKCUIOB C  COONMIOJIEHUEM  TPaBHJI  TEXHHUKH

0€30I1aCHOCTH
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50 OTtkpeiTHE Otkpeitue [I. W. MeHngeneeBblM nepuogudeckoro | Pasauuamo €CTECTBEHHYIO u HCKYCCTBEHHYIO
EPUOANYECKOTO 3aKOHAa M CO3/JaHUE WM MEPUOAWYECKOM CHCTEMBI | KJIacCU(UKAIUH.
3akoHna /1. U. XUMHUYECKUX 3JIEMEHTOB. Obvschams, T1OYEMY NEPUOAMYECKHM 3aKOH OTHOCAT
MenpeneeBbiM JemoncTpanun.  Paznuunbie  ¢opMbl  TaOauIl | K €CTECTBEHHOMN KiacCU(DUKAIUH.
MEPUOINYECKON CUCTEMBI. MopnenupoBanue | Mooeauposams XUMUYECKHE 3aKOHOMEPHOCTH, BBIIEISAS
ocTpoeHust  nepuoaunyeckol  cucrembl JI. . | cymiecTBeHHbIE XapaKTEPUCTUKU OOBEKTA U IPEICTABIISIS UX
Menpeneena B MIPOCTPAHCTBEHHO-TpaduIecKon W 3HAKOBO-
cUMBoOIIMYecKoi hopme
51 OcHoBHBIC CBe/ICHUS | ATOMBI Kak (opMa CYIIECTBOBAaHUS XHUMHUYCCKUX Obvsacuamsp, UYTO TAKOE  «IPOTOHY», «HEHUTPOHY,

0 CTPOEHUU aTOMOB

a1eMeHTOB. OCHOBHEIE CBCIACHUA O CTPOCHUN aTOMOB.

Z[OKa?»aTeHBCTBa CJIIOKHOCTH CTPOCHUA aTOMOB.

OmnbiThl Pesepdopna. [lnanerapuas Moaenb cTpoeHUs

aToMa.

CoctaB aTOMHBIX Si7iep: TNPOTOHBL, HEWUTPOHBI.
MaccoBoe  uncno. COBpEMEHHOE  OIpENEICHUE
MOHATHSI («XUMHUYECKHH 3y1eMeHT». OTHOCUTENbHAs

aToOMHass macca. B3anMOCBSI3p TOHSATHUH <«IIPOTOHY,
«HEUTPOH», KOTHOCUTEIIbHAS aTOMHAsl Maccay.
JemoncTpauuu. Moenu aToMOB XUMHUYECKUX

9JICMCHTOB

«QIIEKTPOH», «XUMHUYECKUN IIIEMEHT», «MACCOBOM UUCIION.

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

Ionyyams wHpOpPMALIUIO TO XUMHU U3 PA3TUIHBIX

HUCTOYHUKOB, aHaiuzupoeanib eé
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52 Crpoenue Muxkpomup. DnektpoHbl. CTpoeHHE YHEpreTHueckuX | OOvsicHamb  TOHATHE  «OJCKTPOHHBIA  CIOW», WU
AJIIEKTPOHHBIX YPOBHEH aTOMOB XHMHYECKHX dJieMeHTOB 1—20. | «3HepreTHuecKuii ypoBEHbD.
000JI04€eK aTOMOB [ToHsiTHE O 3aBEPHIEHHOM 3JIEKTPOHHOM CJIOE. Cocmaenams CXEMbl PACIPENCIICHUS] AJIEKTPOHOB IO
ANEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0UKe
53 [lepuonnueckas N3otomsl. duznueckuit CMBICIT CUMBOJIUKH | Packpvieams (PU3NUECKH CMBICT MOPSAKOBOTO HOMEpa
cucreMa MEPUOIUYECKON CHUCTEMBI. CoBpeMeHHasi | XUMUYECKOTO 3JIEMEHTa, HOMepa Iepuoja W HoMeEpa
XUMUYECKHX (dbopMyIUpOBKa MEPUOJUIECKOrO 3aKOHA. V3MEHEeHHUs | TPYIIIBL.
anemenTtoB Jl. U. CBOWCTB DJIEMEHTOB B TEpHOJaX W Tpynmnax Kak | O6wsacHAmb 3aKOHOMEPHOCTH U3MEHEHUSI METAINIMYECKUX U
Menneneena (GYHKIMS CTPOEHUS AIEKTPOHHBIX 000JI0YEK aTOMOB. | HEMETAJUTMYECKUX CBOMCTB XMMHUYECKHUX JJIEMEHTOB U MX
COEIMHEHUI B IEpUOJaxX U rpymmax
54—55 | XapakTepucTuka XapakTepucTuKa »dJeMEHTa-MeTajlla W dJeMeHTa- | Xapakmepuzoeames XUMUYECKUE IEMEHTHl 1—3 mepuooB
AJIIeMEeHTa HEMeTa/ula TO0 UX TOJIOKEHUI0 B TMEPUOJAUYECKON | IO MX MOJOKEHHUIO B IEPUOIUUECKON CHCTEME XUMUYECKUX
I10 €ro MOJIOKEHUIO | cucTemMe XuMuueckux anemeHToB /. 1. MenneneeBa. | anementoB /l. 1. Menaeneesa.
B [I€PUOANYECKOM JemoncTpanun. Mojgenu atoMoB 3JeMEHTOB 1—3 | Apeymenmuposams CBONUCTBA OKCHAOB U THAPOKCHIOB
cucreme MIEPUOJIOB METaJUIOB U HEMETAJIJIOB TIOCPEJICTBOM YPAaBHEHHH peaKIuii
56 3HaueHHe CooOmienust ~ yyammxcs O  JKU3HHM,  Hay4yHOU | Onpedensimb UCTOYHUKU XUMUYECKOH HH(OPMALINH.
MEePUOIUYECKOTO u obmiecTBeHHoM aearenbHocTH J[. . MenneneeBa IHonyuams HeoOXoauMyr0 HWHGOPMAIIUI0 M3 PAITUYHBIX
3aKOHa HCTOYHUKOB, aHanu3UpoBamy ee, ogopmaams

Y IEPUOINYECKON

CHCTEMBI

MH(OPMALIMOHHBIA TIPONYKT, Hpe3eHmosams €ro, eecmu

Hay4yHYIO JHUCKYCCHUIO, Oomcmauéams CBOI TOYKY 3PEHHUS
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XUMHUYCCKUX
9JICMCHTOB

J. . Menneneena

WU KOppeKmuposams €&

Xumunueckas cBsi3b. OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€akuuu (8 ‘l)

57

HMounnag xumuueckas

CBA3b

WNonnas xumuyeckas cBs3b. Honbl, oOpazoBaHHbBIE

aToMaMH MCTaJlJIOB n HEMCTAJIJIOB. CxeMsbl

oOpa3oBaHMs HMOHHOW CBS3W I OWHApHBIX
coequHeHunil. MoHHas KpucTtajuimueckas pemerka
(¢u3nUecKkue CBOWCTBAa BEIIECTB C OJTHM THUIIOM
pemérku. Ilonarue o  QopmynbHONH  enuHUIE
BEIIECTBA.

Jemoncrpanuu. Buneodparmentst u  cnaiinsl
«oHHass xuMHu4Yeckasi CBA3b». KoJaeKius BEIecTB ¢
MOHHOM XHWMHUYECKON CBSI3BI0. MoJean HWOHHBIX

KpUCTAJNINICCKUX pCIJ_IéTOK

Ob6wsicHAmMb, YTO TAKOS UOHHAS CBSA3b, HOHLI.
Xapaxmepuzosames MeXaHU3M 00pa30BaHUS NOHHON CBSI3H.
Cocmaensams cXeMbl 00pa30BaHUsI HOHHOM CBSI3H.
Hcnonvzo6ams 3HaKOBOE MOJICTUPOBAHUE.

TAN XAMHYECKOMH

Onpedensmo CBS3U IO

dbopmyie
BEIICCTBA.

IIpusooums IpUMepbI BEIIECTB C HOHHOU CBA3BIO.
Yemanaenueams TPUYUHHO-CIIEICTBEHHBIE CBSI3UM MEXKIY
COCTAaBOM BEILECTBA M BHJIOM XHMHUYECKOW CBS3H, MEXKIY
MOHHOM CBSI3bI0 M KPUCTAJUNINYECKUM CTPOCHHMEM BEILECTBA,

MCXKAY KPUCTAJUIMYCCKHUM CTPOCHHEM BCIIECTBA U C€TO

(I)I/IBI/I‘-ICCKI/IMI/I CBOMCTBaMH

58

KoBaneutnas

XUMHNYECKaA CBA3b

KoBaneHTHass XxuMuueckas CBSI3b. OJIEKTPOHHBIE

hopmyIbI. BanentHoCTS.

HETIOJIsIpHAaA

U CTPYKTYpHBIE

KoBanentnas CBA3b. CxeMBbl

O6p8.30BaHI/I${ KOBAJEHTHOM CBS3U B 6I/IHapHLIX

COCINHCHUAX. MOJ'ICKy.TISIpHaH 1 aTOMHasAa

ObwsicHAmMb TIOHATHS «KOBAJICHTHAS CBS3bY,
«BAJICHTHOCTB).

Cocmasnsims cXeMbl 00pa30BaHUs KOBAJICHTHON
HENOJIAPHOW XUMHUYECKON CBSI3H.

Hcnonwv3o6ams 3HAKOBOE MOACIIMPOBAHHUC.
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KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C
9TUM THUIIOM PEIIETOK.

JemoncTpauuu. BumeobparMeHTsl HW  CIAWIBI

«KoBajleHTHasT XHMMHYECKass CBS3bY. KOHJ’ICKHI/IH

BEIIECTB MOJICKYJSIPHOTO W aTOMHOTO CTPOCHUSI.
Monenu

MOJICKYJIAPHBIX u ATOMHBIX

KPpUCTAJUIMICCKUX pCHléTOK

Onpedensamp TAN XUMUYECKOH CBSI3U 110 popMyIie
BEILECTBA.

IIpusooums puMepHI BEIECTB C KOBAJICHTHON CBA3BIO.
Yemanasnueams TPUUUHHO-CIIEACTBECHHBIE CBSI3H MEXKIY
COCTaBOM BEILIECTBA U BUJOM XUMHUECKOU CBS3H, MEKITY
KOBQJICHTHOH CBSI3bIO M KPHUCTAJNTMYECKUM CTPOCHUEM
BEILIECTBA, MEXY KPUCTAJUTMYECKIM CTPOSHHEM BELIECTBA

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

59

KoBaneuTtHas
HETOJIApHAs
Y TIOJIsIpHAas

XUMHUYCCKas CBA3b

DNeKTpOOTPULIATEILHOCTD. Psij
ANEKTPOOTpHUIaTeTbHOCTH. KOBaJIeHTHAS HENOJISIpHAS
Y TIOJISIpHAst XUMHU4YecKast CBsi3b. Jumonb. Cxembl
00pa3oBaHMs KOBAJIEHTHOU MOJIIPHOM CBSI3U

B 6I/IHapHI>IX COCANHCHUAX. MoneKmepHaﬂ 1 aTOMHas
KPHUCTAJUIMYECKUE PEMIETKH, U CBOMCTBA BELIECTB

C 9TUM THUIIOM PEIIETOK.

JemMoncTpanun. Mojieny MOJEKYJISPHBIX U aTOMHBIX

KPUCTAJUIMYECKUX PELIETOK

ObvsacHamsy TIOHATHUS «KOBAJCHTHAs TOJSPHAs CBS3bY,

«OIEKTPOOTPHULIATEITLHOCTY, «BO3TOHKAY, 1 R)0%
«cyonmuManus».

Cocmasnsams cxeMbl 00pa30BaHUs KOBAJICHTHOH MOJSPHOMN
XUMHYECKOM CBS3H.

Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHUE.
Xapaxmepuzoeams MeXaHU3M O00pa30BaHUs TOJSIPHOM
KOBaJEHTHOM CBS3H.

TAN XAMHYECKOH

Onpedensmo CBSI3U  TIO

dbopmyre
BEIIIECTBA.

Ilpusooumsb TIpUMEPHI BEIIECTB C KOBAJICHTHON MOJSPHON
CBSI3BIO.

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

Cocmaenams  popmMysibl  OMHAPHBIX  COEAMHEHUH  TO
BAICHTHOCTH W HAXOOUMb BAJIEHTHOCTH 3JEMEHTOB IIO
(hopmMyIie OGMHAPHOTO COEAMHEHHUS.

Hcnonvzosams MaTCpPHUaJIbHOC MOJACIUPOBAHNC

60

Merannuueckas

XUMHNYECKaA CBA3b

MeTtammdeckas XUMHAYeCcKas CBI3b U METalIndecKas
Kpuctajmuueckas pemeérka. CBoiCTBa BELIECTB C
9TUM THUIIOM pelETKU. EnuHas npuposa XUMHYECKUX
CBA3EH.

JemoncTpanuu. BuneopparmeHTs! U craiasl
«Merannuyeckas XuMudeckas cBsi3b». Komnekmus
«MeTansl U CIUIaBbI».

JlaGopaTopHble onbIThI. 29. M3rotoBieHue MojaeiH,
WUTIOCTPUPYIOIIEH 0COOEHHOCTH METAIITHYECKON

CBs3U

Obvsicrame, 9TO TAKOE METAIUINYECKAs CBS3b.

Cocmaenams ~ CXeMbl ~ O0pa3oBaHUS  METATUYECKOM
XUMHYECKOH CBSI3H.

Hcnonvzoeams 3HaKOBOE MOJIEIUPOBAHHUE.
Xapaxkmepuzosamv MEXaHU3M o0Opa3oBaHUs
METAJUTNYECKOMN CBSI3H.

Onpedensms TN XUMHYECKON CBsi3M 1O  ¢opMmyle
BEIIECTBA.

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

BCIICCTBA, MCXKAY KPHUCTAINIMYECCKUM CTPOCHHUEM BCHICCTBA
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1 ero GU3NYECKUMU CBOMCTBAMHU.

Hcnonvzosams MaTCpraJIbHOC MOACIIUPOBAHNC

61 Crenens okucinenus: | CreneHb okuciaeHus. CpaBHEHHE CTETICHU OKUCIHCHUS | OObsacHAMb MTOHATHS «CTETIEHb OKHCJICHUS,
u BaeHTHOCTH.  lIpaBmma  pacu€ra  cTeneHey | «BaJCHTHOCTBY.
OKHCJIEHUA 110 (PopMyIaM XUMUYECKUX COEeIMHEHUI Cocmasnssms GopMysbl OMHAPHBIX COSAMHEHUN HA OCHOBE
o01iero crroco0a UX Ha3BaHUI.
Cpasnusamo 6anenmHocms M CTENIEHb OKUCIICHUS.
Paccuumvisamy  creneHn  OKuUcCIeHHS 10  (Qopmyiam
XUMUYECKUX COETMHEHUI
62 OKHUCIHUTENBHO- OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH. ObvscHams TOHATUS «OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC
BOCCTaHOBUTENbHbIE | OmpeneneHne CTENeHel OKHUCIEHUS 3JIEMEHTOB, | peakLuny, «OKHCITUTEIbY, «BOCCTaHOBUTEIbY,
peakiuu o0Opa3yloIuX BeHIeCTBa pa3HbIX KiIaccoB. Peakumu | «OKHCIIEHUE», «BOCCTAHOBIICHUEY.

HMOHHOT'O oOmeHa u OKHCIINTCIBbHO-

BOCCTAHOBUTEIbHBIE peaKkiuu. Oxkucnurens
1 BOoCcCTaHOBUTEIh. OKHCICHHE W BOCCTAHOBIICHHE.
Cocrasienue ypaBHEHUH OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI METOJIOM AJIEKTPOHHOTO
Oanmanca

JdemoncTpaumuu. B3anMmoneiicTBUE IIMHKA C CEpOMH,

Knaccugpuyuposams xumuueckue peaklui 1O MPU3HAKY
N3MEHEHHUS CTENIEHEN OKHCIIEHMSI DJIEMEHTOB.

Onpedensamb OKHCIUTENb W BOCCTAHOBHUTENb, IPOLECCH
OKHCJIEHUS U BOCCTaHOBJICHHUS.

Hcnonvzosams 3HaKOBOE MOZICIINPOBAHUC
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coisiHOM kuciotoH, xynopuaom wmeau(ll). T'openue
MAarHusl. B3aumoneiictBue XJIOpPHOM

U CEepOBOJIOPOAHOMN BOJIBI

63 OO6oOmenne u cuctemarusanus 3HaHUM 1o TemaMm «llepuoguueckuil 3akOH U IEPUOJUYECKAss CHCTEMAa XHMHYECKHX 3JIEMEHTOB
. N. MenneneeBa. CtpoeHue aroma» U «XUMU4ecKas CBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUN
64 Konmponvnaa paboma no temam «llepuonndeckuil 3akOH M IepHOAMYECKas cucTeMa XMMUYeckux aemeHTtoB JI. WM. Menneneesa.
Crpoenune atoMa» U «XuMHUYECKast CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLII
Pezeps | 44
HOE

BpeMs
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(2 4 B Henemto, Bcero 68, U3 HUX 24 — pe3epBHOE BpeMsl)

Howmep
OcHoBHOE cogepkaHue XapakTepucTHKA OCHOBHBIX BH/I0B J1eSIT€IbHOCTH

YpOKa Tema ypoka

y ypoka yyammxcs (Ha ypoBHe y4eOHBIX JIelicTBHIl)

n/n
IHoBTOpeHne u 00001IeHUE CBeleHNI 10 Kypcy 8 kiiacca. XuMudeckue peakuus (5 1)
1 Knaccugukanus bunapnsie coenunenus. Oxcuabl coneobpasyrwomue | Xapakmepuzoéams OKCHIBI, TUIPOKCHUIBI (OCHOBaHWS,
HEOpPraHUYECKUX U HecojeoOpasyrommue. ['mapokcuapl: OCHOBaHUS, | aM(poTepHbIe TUIPOKCH/IBI, KHUCIIOPOJICOJIEpIKalIIHe

BCIICCTB U UX

HOMEHKJIaTypa

aM(l)OTepHBIe THAPOKCUABI, KHUCIOPOACOACPKAIINC

KHUCJIOTHI. CpeI[HI/Ie, KHUCIIBIC, OCHOBHBEIC,

KOMILJIEKCHBIE COJIH.
Jdemoncrpaunu. O3HAKOMJIEHHE C KOJUIEKIUSIMH
O3nakomieHue ¢

MCTAJJIOB )51 HEMCTAJJIOB.

KOJUICKIUAMU OKCHUJO0B, KUCJIOT U colieit

KHCJIOTBI) ¥ COJIM IO TUIAHY: COCTaB, CIIOCOOBI 00pa3oBaHus
Ha3BaHUM, XapaKTEPHbIE CBOMCTBA U MOITY4YCHHUE.
Knaccugpuyuposams oxcuapl, TUIPOKCUIBl (OCHOBAHMS,
am(oTepHbIe TUIPOKCHIBI, KHUCIIOPOJICOIEpIKalIIHe
KHUCJIOTBI) M COJIH 10 Pa3IMYHBIM NIPU3HAKAM.

Ymemo OTJENBHBIX

HNOATBCPIKIAATH XapPaAKTCPUCTUKY

Hpe)ICTaBHTeHeﬁ KJIaCCOB HCOPTraHNUYCCKUX BCIIECTB
YpaBHCHHUAMU COOTBETCTBYIOIIUX peaKuHﬁ.
PaCKprGClmb FCHCTUYCCKYIO CBA3b MCKAY KJacCaMu

HEOPraHWYECKUX COCIUHEHUN
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Knaccudukanus
XUMHYECKHUX PEaKUi
10 pa3InYHbIM

OCHOBAaHMUAM

O06o0meHne CBeJCHUH O XHUMHYECKHX PEaKIHsX.

Knaccupukamuss ~ XMMHYECKMX  peakiuid 110
pa3IMYHBIM OCHOBAaHUAM: II0 COCTaBy M 4YHCIY
pearupylomux U 00pa3ylooluXcs BeLeCcTB, IO
TETIOBOMY 3P QEKTy, MO arperaTHOMy COCTOSHUIO
pearupyromux BEHmIeCTB, 1O OOpaTUMOCTH, IO
U3MEHEHHIO CTENEeHEW OKHUCIIEHUS 3JIEMEHTOB, I10
UCIIOJIb30BaHUIO KaTaIU3aTopa.

Bsaumopeiicteue

JladbopaTropHble oOmnbITHI. 1.

aMMHaka M xjopoBojgopoma. 2.  Peakuus

Heltpanuzanuu. 3. HabGmonenue

apdexTa

B3anmopneincTteue CepHOM  KHMCIIOTBI

TETIJIOBOTO
peakuum HEeWTpaTu3aIiH. 4.
C OKCHIOM
memu(ll). 5. PasnokeHue mepokcuma Boaopoa ¢

IIOMOIIBIO KaTaJla3bl KapTO(I)CHSI

Obvsicnsame TIOHATHS «XAMHYECKast peakuuga», «pCaKmuun
COCAUHCHU», «KPCAKIIUU PA3JIOKCHHUA», KPCAKIUN O6MeHa»,
«peaKumuunu HeﬁTpaﬂHBaHHH»,

3aMCIICHUAY, «pe€akuruun

(OK30TCPMUUCCKUE pCaKuuun», OHAOTCPMHUUCCKHE

peakum»,  «oOpaTUMbIe  peaKUuu», «HEOOpaTHMBIC
peaKuun», «OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUN»,
«TOMOTEHHBIE  PEaKIHN»,

«reTCPOrcHHbIC pCaKuu»,

«KaTaTMTUYECKUE peakuum», «HEKATaIUTUYECKHE
peaKIm», «TEIIOBOM APPEKT XUMHUUECKON PEAKIIUNY.
Knaccuguyuposams XuMUYECKHE PEaKIUH IO Pa3InYHBIM
OCHOBAHUSIM.

Onpedensams OKUCIUTEIb M BOCCTAHOBUTEINb, IPOLIECCHI
OKHCIICHHS ¥ BOCCTAHOBJICHUSI.

Habniooams u onuceiéams peakii MEXIY BEIIECTBAMU C

MTOMOIIIBIO0 PYCCKOTO (POJIHOTO) SI3bIKA U SA3bIKA XUMUU

[TonsTHE O CKOpPOCTH
XUMHYECKOW PEaKIrH.

Karanus

Ilonstue o CKOpPOCTH XUMHYSCKOMN pCaKkunu.
q)aKTOPBI, BJIIMAIOIIUE HaA CKOPOCTh XHWMHYCCKHUX

peaKluii: MpUpPONAa PEArupyrolIuX BemIeCTB, WX

KOHILIEHTpaIus, TeMIiepaTypa, IUIOLIAIb
CONPUKOCHOBEHUS, HaIA4ue KaTaJlM3aTopa.
Kartanus.

ObvscHAMb, 4TO TAKOE «CKOPOCTh XUMHUYECKOH peakiiumy.
Apeymenmuposams BHIOOp e€NUHUI] U3MEpeHUs VP.
Yemanaenueams TPUYUHHO-CIICICTBEHHBIE CBS3H BITUSHHS
pa3nUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKHUX PEAKIIHIA.
Habnwooams M onucvbieams peakiii MEXy BEIECTBAMU C

TTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUHU
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JleMoHCTpanum. 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKON PEAKIUH OT IMPHUPOJAbl PEArupyrOIINX
BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKuu OT KOHLIEHTPALMKU PEarupyroliiux BEIIeCTB.
3aBUCHUMOCTh CKOPOCTH XMMMUYECKOH pEakuuu OT
IUIOLIA/IM COTNIPUKOCHOBEHHUSI pearupyromux BeIecTB
(«xungmui  cioi»).  3aBHUCHUMOCTH  CKOPOCTH
XUMHYECKOH peakIuu OT TeMIepaTypbl pearu-
PYIOIIKX BEIIECTB.

JlaGopaTopHble ONbITHL. 6. 3aBUCHMOCTH CKOPOCTH
XUMHYECKON PEAKUUU OT MPHUPOABI PEArupyrOLINX
BEUIECTB HAa NPHUMEPE B3aMMOCHCTBHS pPacTBOPOB
THOCynb(aTa  HaTpus U xjopuga  Oapus,
THOCYNb(aTa HATPUS U COJSHOM KHUCIOTHL. 7.
3aBUCHUMOCTb CKOPOCTHM XMMMUYECKOM pEaKIHUH OT
IPUPOABI METAIJIOB IpPU HMX B3aUMOJEHCTBUU C
COJIIHOW KHCIOTOW. 8. 3aBHCHUMOCTb CKOpPOCTH
XUMHYECKON pPEaKIUH OT MIPHUPOJbl KHUCIOT MpHU
B3aMMOJEHCTBUM HX C JKelne3oM. 9. 3aBUCHUMOCTH
CKOPOCTHM XMMHYECKOM pEaKLHUHU OT TEMIEpPATypHl.

10.

Hpoeodumb OIIBITHI, MOATBCPKAAOIUC  3aBUCUMOCTDH

CKOpPOCTH XMMHYECKOHW PEaKIIUU OT Pa3IHNUHBIX (PAKTOPOB
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3aBUCUMOCTh CKOPOCTH XHMHYECKOH peaKiuu OT
KOHIIGHTpallud  pearupyroumx  BemiectB.  11.
3aBUCHUMOCTh CKOPOCTH XMMHMYECKOH peaKIHu OT
1o CONPUKOCHOBEHHUS pearupyomumux
BenlecTB. 12. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU

peaKIuyu OT HaJIU4Ms KaTaau3aropa

Xumuueckue peakuuu B pacrsopax (10 u)

3J'IGKTp OJIMTUYCCKaA

AUcCconranusa

[TonsiTe 00 DSNEKTPOIUTHUECKON aucconuanvu. | Xapakmepuzosamo MOHATHUSA «BIEKTPOIUTUYECKAS
ONEKTPONUTBl M HEIJEKTPOJIUTHL.  MeEXaHU3M | JUCCOLMAIUNY», «IIIEKTPOIUTHDY, KHEIJIEKTPOIUTHIY.
JUCCOLMAIMN  DJIEKTPOJIMTOB ~ C  PA3JIMYHBIM | Yemanaenueames TPUUMHHO-CIEICTBEHHBIE CBSI3U MEXIY
xapakTepoM cBs3U. CTeneHb 3NEKTPOJUTUYECKON | MPUPOJON ANIEKTPOJIUTA U CTENEHBIO €ro AUCCOLHAIINH.
mucconuainuu. CUbHbIE U c1a0ble SJIeKTPOIHTHI. Yemanasenueams TPUYUHHO-CIEICTBEHHBIE CBSI3U MEXKAY
JMemoHcTpanuun. VcnblTaHue BEMIECTB MW WX | TUIIOM XMMHUYECKOW CBSI3M B 3JIEKTPOJIUTE M MEXaHU3MOM
pPacTBOPOB Ha AJIEKTPONPOBOIHOCTD €ro JUCCOIHAIIN

Jla6opaTopuslii onbIT. 13. Jluccormarus ciaObIx

SJICKTPOJIUTOB Ha IMMIPUMEPEC yKCYCHOﬁ KHUCJIOTHI
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7 OCHOBHBIC OCHOBHBIE TOJOXKEHUSI TEOPUU IIIEKTPOIUTHUECKON | Xapakmepuszoeamb TOHATUS «CTEMEHb JAUCCOLIUALIMN,
MOJIOKEHUSI TEOPUU mucconuanuu.  Knaccudukamuss HMOHOB M WX | «CWIBHBIE — DJIGKTPONIUTBDY,  «CHa0ble  DIIEKTPOIUTHIY,
AJIEKTPOJIUTUYECKON cBoiicTBa. KWHCIOTB, OCHOBaHHA M COJIM KaK | «KaTUOHBI», «aHUOHBIDY, «KHCIOTED», «OCHOBAHUS», «COJIMY.
nuccormaruu (TOM) | anekTponutel. Ux kimaccudukanus u JUCCOUaIius. Cocmaensams ypaBHEHUS DJICKTPOTUTHICCKON AUCCOIUAIINH

JleMoHCTpaIIUH. 3aBHCHUMOCTh | KHCJIOT, OCHOBAHUM M COJICH.

AJIEKTPONIPOBOJAHOCTA  YKCYCHOM  KHUCIOTBI  OT | Mantocmpuposams TpUMEpaMH  OCHOBHBIE — TTOJIOKEHUS

KOHIICHTpaluu. JI[BY)KEHHE OKpAIICHHBIX HWOHOB B | TEOPUH DJICKTPOJUTHYECKON JUCCOIMALIIH.

AJICKTPUIECKOM T10JIe Pasznuuams ~ KOMIIOHEHTBI  JIOKA3aTElIbCTB  (TE3HUCOB,
aprymMeHToB U ()OpMBI JOKA3aTEIbCTBA)

8—9 | Xumuueckue OO0mue XUMHUYECKHe CBOMCTBA KHUCIOT: W3MEHEHUe | Xapakxmepuzosams oOIINE XUMHUYECKHE CBOICTBA KUCIIOT C

CBOMCTBA KUCIIOT KaK

AIIEKTPOJIUTOB

OKpPacKM  HMHJIUKAaTOpOB,  B3aUMOJIECHCTBUE  C
METaJUIAMH, OKCUAAMH U TUAPOKCUAAMHU METAJLUIOB U
comsiMU. MouekyssipHble W HOHHBIE (TOJNHBIE U
COKpAIlIEHHBIE) YpaBHEHHUs peakiuil. XUMUYECKUui
CMBICJI ~ COKpalI€éHHBIX  yYpaBHEHUH. Y CIIOBUS
IPOTEKAaHUsl PEAKLUI MEXAYy DIIEKTPOJIUTAMHU J10
KOHIIA. Ps1 aKkTUBHOCTH METAJIJIOB.

JladopaTopuble onbIThbl. 14. 3MeHeHne OKpacku

WHJIUKATOPOB B KHUCIOTHOW cpene. 15. Peakuus

HO3ULIUN TEOPUH IEKTPOTUTHUECKON AUCCOLUAIIHH.
Cocmagnams MONEKYISpPHBIE, TONHBIE W COKpAlIEHHBIE
WOHHBIC YPaBHEHUS PEAKIIUH C y4aCTHEM KHUCIIOT.
Apaymenmuposams BO3MOXKHOCTb IPOTEKaHUs pEaKkUUil ¢
yJyacTHeM KHCJIOT Ha OCHOBe mpaBwia bepromne u psna
aKTUBHOCTH METAJLIOB.

IIposooumy XUMHYECKHE

ONBITHI,  TOJTBEPKIAOIIUE

CBOMCTBaA KHCJIOT, C CO6J'IIO,Z[CHI/ICM nmpaBuJl TEXHUKU

0€30I1aCHOCTH.
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HEUTpaau3aluy pacTBOpa IWIENOYM  Pa3INYHBIMU
kucinoramu. 16. Ilomyuenue rugpoxcuna meau(ll) n
€ro B3aMMOJICHCTBHE C PA3JINYHBIMU KUCIOTaMHU. 17.
B3auMoneiictBue CHJIBHBIX KHCIOT € OKCHUAOM
memu(ll). 18—20. BsaumozelicTBue KHUCIOT C
metasmamu.  21. KauecTBeHHast ~ peakuus  Ha
kapOoHaT-uoH. 22. [TomyueHue cTynHsS KpeMHHEBOU
kucioTel. 23. KauecTBeHHass peakuuss Ha XJIOPU[I-

WU CyNb(aT-HOHBI

Habnooams n onucoléamo pCaknuu ¢ y4aCTUCM KHUCJIOT

C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SA3bIKA XUMHUHU

10 XuMU4YeCcKue OO6mue XAMHUYECKHE CBOICTBA menoueit: | Cocmaensams MONEKYJSIpHBIE, TOJIHBIE W COKpallEHHBIE
CBOWCTBA OCHOBAaHUI | B3aUMOAEWCTBME  C  KHUCIOTaMH,  OKCHJAaMM | HOHHbIE YPAaBHEHMs PEAKIIMH C y4acTHEM OCHOBAHMH.
KaK 3JIEKTPOJIUTOB HEMETAJJIOB, coisiMH. O0IMe XUMUYECKHe CBOUCTBA | Apaymenmuposams BO3MOKHOCTh NPOTEKAaHUS peakiHil ¢
HEpAaCTBOPUMBIX OCHOBAHMM: B3aMMOJEWCTBHE C | yYacTHEM OCHOBAaHHUI Ha OCHOBe Ipasuiia beproie.
KHUCJIOTaMH, pPa3JioKeHHUEe IPU HarpEeBaHUU. IIpo6ooums  ONBITHI, TOATBEP)KIAIOIIMNE  XHUMHUYECKHE
JlaGopaTopHble onbIThl. 24. VI3MeHEHUE OKPAacKU | CBOWCTBA OCHOBAaHUHM, C COOJIIOJCHMEM NpPaBUI TEXHUKU
UH/INKAaTOpPOB B LIEJIOYHON cpene. 25. | GezomacHOCTH.
B3auMopeiicTBrue mienodeil ¢ yriaeKuciasM Ta3oM. | Habraooams M onucvléams PEAKIIMU ¢ y4acTHEM KHUCIOT ¢
26. KauecTBeHHas peaklMsi Ha KaTHOH aMMOHHS. | IOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKa U A3bIKa XUMUU
27—28. Tlonyuyenune runpokcuga meau(ll) m ero
pas3ioxeHue
11 XUMHYECKUE OO01re XUMHYECKHE CBOMCTBA CPETHUX COJICH: Xapaxkmepuzosams 00IIME XUMHYECKHUE CBOMCTBA COJICH C
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CBOMCTBA COJIEN KaK

IIEKTPOJIUTOB

B3aMMO/ICHCTBUE C KUCIIOTAMHU, IIEJIOYaMH, COISIMHU

U MeTajuiaMu. B3anMoneiicTBIE KUCIIBIX COJIEH CO

IIEJI0YaMH.
Jladopatopuble onbiThl. 29. B3aumopeiicTBue
kapbonaroB ¢  kucimoramu. 30. Ilomydenue
rugpokcuna  kenesa(lll). 31,  BsaumopeiicTBue

xKenesa ¢ pactBopoM cynbdara meau(Il)

MIO3HULIMH TEOPUH JICKTPOIMTUYECKON TUCCOLUALIUN.
Cocmaensims MOIEKYISPHBIE, IIOJHbIE M COKPALIEHHBIC
VOHHBIE YPABHCHMSI PEAKLIUN C Y4aCTHEM COJIEH.
Apeymenmupoeams BO3MOKHOCTb IIPOTEKAaHUS peaKkLun

C y4acTHEM COJIEM Ha OCHOBE mpasuia beproe.

1Iposooums  OUBITHI, TIOATBEPKIAIOIINEC XUMHUYCCKHEC
CBOMCTBA COJieH, C COOJIIOJICHHEM TPaBUI TEXHHKH
0€30I1aCHOCTH.

Habniooams v onuceiéams pPEakUM C ydacTUEM COJIEH

C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SA3bIKA XUMHUHU

12 [Tonstue o ruaponusze | 'maponus kak oOMeHHOE B3aUMOAEWUCTBUE coliell ¢ | Ycemanaenueams 3aBUCHMOCTb MEXAY COCTaBOM COJIM H
cosent BOMOM. ['MIpOnM3 COJIM CHUIBHOTO OCHOBAaHUS U | XapaKTepOM €€ TMIpOJIu3a.

cnaboit  kucnotel. [maponmus  comu  cmaboro | Ananuzuposames  Cpely pacTBOpa COJM C  TOMOIIBIO
OCHOBaHUS M CWIBHOW KHCIOTBHL. BOJOPOIHBIN | MHIMKATOPOB.
nokasarens (PH). IIpozro3uposams TN TUAPOIHM3A COJIM HAa OCHOBE aHAJIM3a
JNemoncrpanuu. Omnpenenenue xapakrepa cpelbl B | e€ popmMyisl
pacTBopax coyieu

13 Ilpaxmuueckas CBoiicTBa KHCIIOT, OCHOBaHM, OKCUIOB U coyieil B | Yuems oOpamarscsi ¢ J1a00OpaTOpHBIM 000pyIOBaHUEM

paboma [. PeuieHue
IKCIIEPUMEHTATBHBIX

3a1a4 10 TEME

CBCTC TCOpHUU BHGKTPOHHTHHGCKOﬁ JUCCoranmn
u Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OKHCIHUTCIBbHO-

BOCCTAHOBUTCIIBHBIX PCAKIUAX

" HarpeBaTCJIbHbIMU HpI/IGOpaMI/I B COOTBCTCTBUH
C IIpaBUJIaMU TCXHUKH 0e30IMacHOCTH.

Habarwooams cBOMCTBA JIEKTPOIUTOB.
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«INEKTPOIUTUYECKAS

JUCCOLNaliv»

Habmooams WM onucvléamb  peakuuu C  ydacTHEM
JIEKTPOIUTOB C MOMOUIBIO €CTECTBEHHOrO (PYCCKOrO WIIH
POJHOrO) SI3bIKA U SI3bIKA XMMUU.

@Dopmynuposamb BBIBOIBI MO pe3yjbTaTaM MPOBEIEHHOTO

JKCIIEpUMEHTa
14 O606H.I€HI/IG Hn cucreMatrui3anus 3HAHUH 110 TEME « XMMHUYECKUE PCaKIu B PaCTBOPAX SJICKTPOJIHUTOB»
15 Konmponvnas paboma 1 o teme «XMMHUYECKHE PEAKIIUHA B pACTBOPAX AJIEKTPOJIUTOBY
HemeTanibl M UX coequHeHHUs (25 4)
16 O6H_[a${ CTpOCHI/Ie dTOMOB HEMECTAJJIOB U HX IIOJIOKCHHUE B O6’b}ZCH}Zmb, YTO TAaKOC HEMCETAJIJIbI.
XapaKTECPHUCTHUKA HCpHOI{H‘-IGCKOfI CHUCTEME. PfII[ Xapakmepwoeamb XUMHWYCCKHUEC DJIEMCHTBI — HEMCTAJIJIBI U
HEMCTAJIJIOB SJICKTPOOTPULATCIIBHOCTH. KpI/ICTaJ'IJ'II/I‘IGCKI/Ie CTPOCHHUC, (1)I/ISI/I‘~IGCKI/I€ U XHUMHYECKHE CBOMCTBA IMPOCTBIX
peH_IéTKI/I HEMCETAJIJIOB — MMPOCTBIX BCIICCTB. | BCIICCTB — HEMCTAJJIOB.
dusuyeckue CBOMCTBA HEMCETAJIJIOB. O6H_II/IC Obvsacrams 3aBUCHUMOCTD OKHCJIIMTCJIBHO-
XUMHAYECKHE CBOMCTBA HEMETAJUIOB: OKUCIIUTENLHBIE | BOCCTAHOBUTEILHEBIX CBOICTB (I/IJ'H/I npedcxas’bzeamb

Y BOCCTaHOBUTEIIbHBIE.
Jemoncrpanuu. Komneknus HemeramuioB. Moaenu
KPUCTAITIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U
MoJieKysipHble. O30HaTOp U MPUHLUIIBI €10 PabOTHI.
['opeHne MpoCThIX BELIECTB — HEMETAJIOB: CEpHI,

docdopa, IpeBeCHOTO yIiIs

CBOMCTBA) JJIEMEHTOB-HEMETAJIOB OT WX TIOJIOKCHHUS B

HCpHO)IPI‘-ICCKOfI CHUCTEMC XUMHUYCCKUX 9JICMCHTOB

. . Menneneena.
Yemanasnueamy TPUYUHHO-CICACTBEHHBIE CBSI3U MEXKTY
CTPOCHUEM XUMHUYECKOH THUIIOM

aToma, CBSI3bI0,

KPUCTAIUIMYECKOM PELIETKY HEMETAJIA U €r0 COCIMHEHUN U
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¢u3nYecKUMU CBOWCTBAMM JaHHOTO HEMeTaula ¥ €ro

COCIMHECHUM.
Jlokazvieams OTHOCUTEIBHOCTh MOHATUH «METAI» H
«HEMEeTaJD»

17 O6mas lanorensl, cTpoeHME WX aTOMOB U MOJICKYI. | Xapakmepuzoéams CTpOCHUE, (U3NYECKUE U XUMHUYECKHE
XapaKkTepUCTHKa dusnueckue U XHMMHUYECKHE CBOICTBA TaJOrCHOB. | CBOMCTBA, MOJYYE€HHE M NPUMEHEHHUE TaJOreHOB B IUIAHE
aneMeHToB VIIA- 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB TaJIor€HOB B | 0OILEro, 0COOEHHOIO U €AMHUYHOTO.

IPYyMNIIbl — TajJOreHOB | 3aBUCUMOCTH OT UX IOJIOKEHHsI B MEPUOANYECKOH | Vemanasnueams TPUUUHHO-CIEACTBEHHBIE CBS3H MEXKAY
cucreMe. HaxokeHrne rajJoreHoB B NPUPOAE M HMX | CTPDOGHHEM  aToMa, XWMHYECKOW  CBA3BIO,  THUIIOM
MOJTy9YeHHE. Buonornyeckoe 3HAYCHHE U | KPUCTAIUTMYECKOW PEIIETKH y TaJOreHOB U (PU3UIECKUMHU U
IPUMEHEHHE TaJOr€HOB. XUMHUYECKHMMHU CBOMCTBAMM 3THX BEILECTB
JemoncTpanuu. O6paslbl TalOreHOB — MPOCTHIX
BEILECTB. B3anmoelicTBrE TaJIOT€HOB ¢ METaJUIAMH.
BriTecHenne xi1opom OpoMa WM HO/Ia U3 paCTBOPOB
UX COJIei

18 CoennHeHHs ['aoreHoBOOpPOBI W COOTBETCTBYIOIIME UM | Xapakmepu3oeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
TaJIOT'€HOB KHCJIOTHI. IIJITaBUKOBAaA, COJIsAHAsAl, 6p0M0130)10p0)1Ha5[, A3bIKA M A3bIKa XUMHHU COCTaB, (bHSH‘IeCKl/Ie U XUMHNYECKHEC

HOJOBOAOPOAHAA. I'anorenuasl. KauecTBeHHbIC

pcaknuun Ha TaJJOrC¢HUA-UOHBbI. HpI/IMeHCHI/IC

COEIMHEHUHN TaJIOT€HOB.
Konmexnus

JleMoHcTpanus. MIPUPOIHBIX

CBOMCTBa, TMOJY4YeHHME M NPUMEHEHUE COECIMHEHUN
raJIOT€HOB.
Hasvieams  coeMHEHHs TaloOreHoB 10 QopMmynae u

cocmagnsams GOPMYJIbI IO UX HA3BAHUIO.
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COEMHEHUH XJIOpa.
JlaGopaTopHslii onbIT. 32. Pacnio3HaBanme

TraJOorcHnua-uoHoOB

Ycemanasnueams TpUUMHHO-CIEACTBEHHBIE CBS3U MEXKAY
XUMHUYECKOH CBSI3bI0 U TUIIOM KPUCTAIIMYECKON PELIECTKHU B
COEIMHEHUSX TAJIOr€HOB U (U3UYECKUMU U XUMUYECKUMU
CBOMCTBaMHM 3TUX BEILECTB.

Ilposooums, Habr0O0ame W OnUCHIGAMb XUMHYECKHUI
9KCIIEPUMEHT II0 PACHO3HABAHUIO TaJOI€HU]I-MOHOB C
COOIOICHUEM MTPaBUJI TEXHUKHU 0€30MacHOCTH.

Buinoaname

pacuéTel TO XUMHYECKMM (opmynam u

YPaBHEHUSIM  pPEAKLUHM, NPOTEKAIIUX C  y4aCTHUEM

COE€IUHEHUN raJIorT€HOB

19

Ipaxmuueckas
paboma 2. 3yuenue
CBOMCTB COJITHOM

KHCJIOTHI

ConsHast KHCIOTa KaK CHJIbLHBIM QJICKTPOJIUT.

TunuuyHple peakuuu KUCIOT, XapaKTEpHbIC IS
COJITHOM KHWCJIOTHI: B3aMMOJIEHCTBHE C MeETalNIaMHU,
OCHOBHBIMU nu aM(i)OTepHI)IMI/I OKCHJaaMu,
OCHOBaHUSMU U aM(POTEPHBIMH THAPOKCUIAMH,

comsimu. KauecTBenHas pCaKug Ha XJIOPUA-UOH

Ymems oOpamarbcsi ¢ 1a00OpaTOpHBIM O0OPYAOBaHUEM WU

HarpeBaTeNbHBIMM ~ NMpHOOpaMH B COOTBETCTBHU  C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Habniooams cBOWCTBA 3JEKTPOIUTOB M MPOUCXOIAIIUX C
HHUMU SIBJICHUH.
Habniwooams W onucvigams  peaklMu C  y4acTUEM
ANIEKTPOJUTOB C MOMOIIBI0 PYCCKOro (POAHOrO) s3bIKa U
SI3BIKA XUMUH.

@Dopmynuposamb BBIBOJBI IO PE3yJbTaTaM IPOBEAEHHOTO

OKCIICPUMCHTA
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20 O6mas OO6mas xapakrepuctuka snemMeHToB VIA-rpynmel. | [Jaéams 0oO0IIyr0 XapaKTEpUCTUKY aTOMaM, IPOCTBIM
XapaKTepUCTHKA Cepa B mpupose u €€ MoiydeHHE. AJUIOTPOIHBIE | BELECTBAM M COCIUHEHUSIM XaJbKOI'€HOB B 3aBUCMOCTH OT
aneMeHToB VIA- MOIUGUKALMU Cepbl M UX CBOMCTBA. XMMHUYECKUE | MX IOJO0XKEHUS B EPUOJUUECKON CHCTEME.

IpyIIbl — CBOICTBa Ccepbl U €€ IPUMEHEHHUE. Xapakmepuzoeams CTpOEHHE, aNIOTPOIUIO, (PU3NYECKUE U

xanpkoreHos. Cepa JleMoHcTpanuu. B3auMonencTBue cepsl C XUMHUYECKHE CBOWCTBA, ITOJIYyYEHUE U IPUMEHEHUE CEPBI.

MeTaiiamu. ['opeHue cepbl B KUCI0pOie Ycemanasnueams TPUUUHHO-CIEACTBEHHBIE CBS3U MEXKAY

CTPOCHMEM  aToMa, XHMMHYECKOM  CBS3bIO,  THUIIOM
KPUCTAJUTMYECKOM pemeETKH cepbl M €€ (U3MYESCKUMHU U
XUMHUYECKUMHU CBONCTBaMH.
Buvinonnams  pacu€Tel MO XUMHUYECKMM Qopmyiam H
YPaBHEHUSIM PEAKLUH, TPOTEKAIOIINX C YYaCTUEM CEPBI.
Ilposooums, Habawooams W OnuUCLIBAMb XUMUYECKUN
9KCIIEPUMEHT T10 TOPEHHUIO CEphbl Ha BO3yXE U B KHCIOPOJIE
¢ cO0JII0/IEHNEM TIPAaBUJI TEXHUKH 0€30I1aCHOCTH

21 CepoBonopon u CepoBoziopoJl: cTpoeHHe MOJEKYJbl, pusnueckue u | Xapakmepuzosams ¢ UCHOIB30BAHUEM PYCCKOTO (POJIHOTO)

CyIb(UIBI

XUMHUYCCKUC CBOﬁCTBa, MOJIy4CHHUEC H 3HAYCHUC.

CepoBogoponHass  kucnora. Cynb@uapl U HX
3HaueHue. JIroMuHODOPHI.
HNemoncrpanuu. Komnekiuss cynbQUIHBIX Py

KauecrBennas pcaKknug Ha CYJ'IL(bI/IIl-I/IOH

SI3bIKA U S3bIKA XUMHUH COCTaB, (PU3MUYCCKHE U XUMUYCCKHE
CBOWCTBA, IMOJyYCHHE W MPUMEHEHUE COCIAMHEHHI CEphl B
CTEIIEHU OKUCIICHUS —2.

Has3zvieams coenuHeHMs Cepbl B CTETIICHU OKUCICHHS —2 TI0
bopmyIe u cocmagnsams GOPMYIBI IO UX HA3BAHUIO.
Cocmaensims ~ MOIEKYISIDHBIE U

HMOHHbIE  YpaBHEHUS
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peaKkuuii, XapakTEPU3YIOIIHE XHUMUYECKHME  CBOMCTBa
COC/IMHEHUI Cepbl B CTENIEHU OKUCIICHUS —2.

Onucvleamo IPOLIECCHI OKHCJICHUSA-BOCCTAHOBJICHUS,
onpeoensims OKUCIUTEIb U BOCCTAHOBUTEb U COCMABIAMb
JJICKTPOHHBIA OajlaHC B peakUMsiX C y4acTHEM Cephl B
CTENIEHU OKUCITICHUS —2.

Yemanaenueams TPUYUHHO-CIEICTBEHHBIE CBSI3U MEXKIY
XUMHUYECKOHN CBSI3bI0 U TUIIOM KPUCTALIMYECKOMN PEIIETKH B
COCIUHEHUSIX CEepbl W (PU3NYCCKUMU H XUMUYCCKUMU

CBOMCTBAMM dTHUX COECTUHECHUMN

22

Kucnoponusie

COCAUHCHUS CCPhBL

Oxcun cepri(IV), cepHucras Kuciora, CyabQUTHI.
KavecTBeHHast peakiust Ha CyJIb()UT-HOH.

Okcun cepwi(VI), cepHas xucmora, CyibQarhl.
Kpucramnoruaparel. KadecTBeHHas peakuus Ha
Cynb(aT-uoH.

JNemoncTpanuu. OOecuBeYMBaHUE OKpPAILIEHHBIX
TKaHEH W I[BETOB CEPHUCTHIM T'a30M.

CEepHOH

B3auMopeiicTBue  KOHLIEHTPUPOBAHHOM

KUCTOTHI ¢ Menplo. OOyrmmBaHUE OpPraHHMYECKHX
BEILIECTB KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTOM.

JladopaTtopublii onbIT. 34. KauecTBeHHBIC peaKIun

3anucvieams  GHOPMYIBI  OKCUIIOB CEPBI, HA3bl8AMb WX,
OnucvLI6amMsb CBOWCTBA HA OCHOBE 3HAHUM O KHUCIOTHBIX
OKCHJIaX.

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POJHOTO)
SI3BIKA M SI3bIKA XUMHH COCTaB, GU3MUECKUE U XUMHUYECKUE
CBOMCTBA CEPHOM KUCIIOTHI KaK 3JIEKTPOJIUTA.

Cocmaenams  MOJIEKYJIIDHBIE W WOHHBIE  YPaBHEHUS
pEeaKInii, XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA CEPHOM
KHUCJIOTBI.

Pacnosznasams cynbhaT-noHbI.

Xapaxmepuzoeams C UCIIOJIIB30BAHUEM PYCCKOTO (POJHOTO)
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Ha CyJb(paT-nOHBI

S3pIKa M S3bIKA XUMHHU CBOMCTBA KOHUEHTPUPOBAHHOMN

cepH0171 KHCJIOTBI KaK OKHUCJIUTCIIA.

Cocmasnsamo yYpaBHEHMUS OKHCIIMTEIbHO-
BOCCTAHOBUTENIBHBIX ~PEAKLUH METOJOM  3JIEKTPOHHOIO
OanaHca.

Buinonnams  pacué€rel 10  XMMHUYECKMM Qopmyiam HU

YpaBHCHUAM peaKHHﬁ, MNPpOTCKAOMIUX C YHYaCTUCM CCpHOfI
KHCJIOTHI.

Habnwoams 1 onuceiéams XAMAYECKUI SKCIIEPUMEHT

23 IIpaxmuueckas CepHast KHMCIIOTa KaK CWIbHBIH  3JEKTPONMT. | Ymems oOpamaThesi ¢ J1abopaTOpHBIM 00OPYAOBAHUEM U
paboma 3. 3yuenne | TunuyHble peakUUMu KHCIOT, XapakTepHbIe /s | HarpeBaTeNbHBIMU  MpUOOpaMM B COOTBETCTBUU  C
CBOICTB CEpHOU pa30aBIeHHOIN CepHOM KUCIOTHI: B3aMMOJICHCTBHE C | MPAaBUIAMU TEXHUKHU 0€30MaCHOCTH.

KHUCIIOTBI MeTajlJlaMH,  OCHOBHBIMU M amM@oTepHbIMU | Habaro0ams CBOMCTBA AJIEKTPOJIIUTOB U MPOUCXOASIIUX C
OKCHJAMH,  OCHOBAaHMSAMH UM  aM@OTEPHBIMHU | HUMU SIBJICHUM.
THJIpOKcuaaMu, coisiMu. KauecTBenHas peakuus Ha | Habniodame W onucvbiéams  peakuud C  y4aCTHEM
cynb(ar-uoH JIEKTPOJIMUTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM
POJIIHOTO) SA3bIKA U A3bIKA XUMHUH.
@opmynuposamb BBIBOIIBI MO pe3yjbTaTaM IMPOBEIEHHOTO
JKCIIEPUMEHTA
24 Obmas OOmast xapakTepUCTHKa 3JeMeHTOB VA-Tpynnsl. | /[aéams OOIIyI0 XapaKTEPUCTUKY aTOMaM, IPOCThIM
XapaKTepUCTHKA A30T, cTpoeHME aTOMa M  MOJIEKYJbl Qa30Ta. | BEIIECTBAM M COEJUHEHUSAM »3JIeMeHTOB VA-rpynmsl B
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XUMHNYCCKHUX
351eMeHTOB VA-

rpynmsl. A30T

@usnyeckue U XUMUYECKHME  CBOMCTBA U
NpUMEHEHHE a3oTa. A30T B TMPUPOJIE U €ro
Ouosoruveckas polib.

Hemoncrpauuu. [luarpamma «CoctaB BO3IyXan.

Buneodparments! u cnaiiapl «lItuusu 6azaps»

3aBUCUMOCTH OT HUX IOJIO)KEHUS B IIEPUOJUUECKON CUCTEME.
Xapaxmepuzoeams C UCIIOJIIB30BAHUEM PYCCKOTO (POJHOIO)
A3blKa W S3bIKa XUMMM CTPOEHHE, (U3UUECKUEe W
XMMHMYECKHE CBOMCTBA, ITOJIyY€HUE U IPUMEHEHHUE a30Ta.
Has3zvieams coenuHeHus a3ora 1no GopMmysie U coCmasisnms
(hopMyJIBI 110 UX HA3BAHHUIO.

Yemanaenueams TPUYMHHO-CIEACTBEHHBIE CBA3U MEXKIY
CTPOCHHMEM aToMa U MOJIEKYJIbI, BUAOM XMMHUYECKOHN CBS3H,
TAIIOM  KPUCTAJUIMYECKOM  peETKM a3oTa M €ro
(U3MYECKUMHU U XUMUYECKUMHU CBOWCTBaMHU.

Buinonnams  pacu€rbl 1Mo  XUMHUYECKMM (dopMmyiaM U

YpaBHCHHUAM peaKHHﬁ, IMPOTCKAOIIHNUX € YIaCTUCM a30Ta

25

Ammuak. Conu

aMMOHU

AMMHaK, CTpOEHHE MOJIEKYJIbl U (U3HUECKUE
cBOIicTBa. AMMUMauHas BOJA, HAIIATBIPHBIM CIUPT,
ruapatr aMmmuaka. JJoHOpHO-aKLENTOPHBIM MEXaHU3M
oOpa3oBaHMsI  CBSI3U B KAaTHOHE  aMMOHMSL.
BoccranoBurtenbHbIe CBOMCTBA aMMHUAKA.

Comu amMoHUS M uX TpuMeHeHue. KadyecTBeHHas
peakiys Ha KaTHOH aMMOHHSI.

coOupanue W

demoncrpanuun.  Ilomyuenue,

pacCiio3HaBaHUEC aMMHuaka. Pasnoxenue auxpomara

Xapaxmepuzoeams C UCIOJIB30BAHUEM PYCCKOTO (POJHOTO)
SI3pIKa W SI3bIKa XUMHHM COCTaB, CTPOCHHE MOJIEKYJIbI,
¢u3nueckue ¥ XHMHUYECKHE CBOWCTBA, TMOIY4YCHHE U
NIPUMEHEHUE AMMHUAKA.

Ha3zvieams comu aMMOHHUA 10 QopMyJaM H cOCMAgamy
(hopMyITBI IO UX HA3BAHHSIM.

3anucvieams ~ MOIEKYJSpHbIE W  HMOHHBIE YpaBHEHUS
peaKkuuit, CBOMCTBA

XapPaKTCPUIYIOIIUX XUMHUYCCKUC

aMMHaKa U cojieil aMMOHUSL.
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AMMOHHSI.
JlaGopaTopHslii onbIT. 36. KauecTBeHHass peakuus

Ha KaTMOH aMMOHUA

Cocmasnamo ypaBHEHUS OKHCIIHUTEIIBHO-
BOCCTAHOBUTENIBHBIX PEAKIHUNA C YyYacTHEM aMMHaKa C
MIOMOIIIBIO METO/1a AJIEKTPOHHOTO OajaHca.

Yemanasnueames TPUYMHHO-CICACTBEHHBIE CBSI3U MEXKIY
BUJIOM XHMHYECKOW CBSI3M, THIIOM KpPUCTALTUYCCKOU
pPENIETKH B aMMHAKe U COJISIX aMMOHUS M (DU3HUYSCKUMHU H
XAMUYECKHMHU CBOHMCTBAMH ITHX BEIIECTB.

Ilposooums, mnabmooame W onucvléams XUMHYCCKUI
IKCIIEPUMEHT TI0 pACIO3HABAHWIO HWOHOB AaMMOHUS C
coOJTr0/IeHNE MTPABUIT TEXHUKN O€30MaCHOCTH.

Buvinoauame

pacyéTbl MO XMMHUYECKUM QopMmysiaM H

YpaBHCHHUAM peaKHHﬁ, IMPOTCKAOIIUX C YHACTUCM aMMHUAKa

26

IIpakmuueckas
paboma 4.
[Tonryuenne ammuaxa
U U3Y4YECHHE €TO

CBOWCTB

[Tomy4yenue, coOupanue U pacro3HaBaHUE aMMHAKa.

W3yuenne pacTBOPUMOCTH aMMHaka B BOAE H

XapaKTCPHUCTHUKA OCHOBHBIX CBOICTB ruapara
ammuaka. KadgectBenHas pCaKknusgd Ha KaTHOH
aMMOHU

Ilonyuams,  cobupamv WM pacnosnaéams  aMMHaK.

Obpawamuvcss ¢ 1abOpaTOpHBIM  00OpPYIOBaHHEM U

HarpeBaTeNbHBIMU  MPUOOpPaMH B COOTBETCTBHH  C
MpaBWJIaMU TEXHUKH 0€30TaCHOCTH.

Habniooams n onucvieams XUMHUECKUH HKCHEPUMEHT C
TTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3BIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOJBI 1O pe3yJbTaTaM MPOBEAEHHOTO
JKCHIEpUMEHTA.

Compyonuyams B TIpolleCCE YYEOHOTO B3aMMOJCHCTBHS
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IIpH1 padboTe B rpymnmnax

27—28

Kucnopoausie

COCIMHCHMUA a30Ta

Oxcuipl a30Ta: HECONE00Pa3yIOIINe 1 KHCIOTHBIE.
A30oTHCTasi KUCJIOTAa U HUTPUTHL. A30THas KHUCIIOTa,
e€ nosiyueHue u cpoiicrBa. Hurpartsl.
JdemMoHcTpaumu. B3anmoneiictere
KOHIICHTPUPOBAaHHOM Aa30THOW KHCIIOTBI C MEJBIO.
I'openue uy€pHoro mnopoxa. Pasnoxenue HuTpara
KaJIis U TOPEHUE JPEBECHOI0 YrOJIbKa B HEM.
JlaGopaTopuslii onbiT. 37. XUMHUECKHUE CBOWCTBA

a30THOM KHCJIOTHI KaK OJICKTPOJINTA

Xapaxmepuzoeams C UCIIOJIB30BAHUEM PYCCKOTO (POJIHOIO)
S3bIKA U S3bIKA XHUMHUH COCTaB, (PU3MYECKHE U XMMUYECKHE
CBOICTBA, IIOJIy4€HUE U IPUMEHEHUE OKCHJIOB a30Ta.
Cocmaenams  MOJEKYJISpHbE W HOHHBIE YpaBHEHMUS
peaKkuuii, XapakTepU3yKIIUX XUMHUYECKUE  CBOMCTBa
OKCHJIOB a30Ta.

Yemanaenueams TPUYMHHO-CIEACTBEHHBIE CBA3U MEXIY
BUJIOM XHMHYECKOW CBA3U, THUIIOM KPHUCTAJUIMYECKOU
peméTk B OKCHJAX a3oTa M HUX (QU3NYECKUMH H
XUMHUYECKHMH CBOMCTBaMH.

Xapakmepuzoeamsb ¢ UCTIOIB30BaHUEM PYCCKOTO (POJHOTO)
A3bIKA U S3bIKA XUMHUH COCTaB, (PU3MYECKHE U XHUMUYECKHE
CBOMCTBAa a30THOM KHUCJIOTBI Kak »JJIGKTpPOJIUTa M €€
IIPUMEHEHHE.

3anucvieame MOJICKYJISIDHBIC W HMOHHBIC  YPABHCHUA
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peaKkuuii, XapakTEPU3YIOIIHE XHUMUYECKHME  CBOMCTBa
A30THOM KUCIIOTHI KaK 3JIEKTPOIUTA.

Ilposooums, mHabr0O0ame W onuckiéamv XUMHYCCKUI
SKCIIEPUMEHT, XapaKTepHU3YIOIIUM  CBOMCTBA  A30THOMU
KHCIIOTBI KaK DdJEKTPOJIUTA, C COOJIIOACHUEM TPaBHII
TEXHUKHU 0€30I1aCHOCTH.

Xapaxmepuzoeams a30THYIO KUCTIOTY KaK OKUCIUTEb.
Cocmasnams

YpaBHCHUA OKHUCIHNTCIIBHO-

BOCCTaHOBUTCIBHEIX peaKuuit, XapaKTEPU3YIOIINX
XUMHUYECKHE CBOMCTBA a30THOM KHUCIOTHI KaK OKUCIHUTENS, C
MOMOIIBIO METOIa SJIEKTPOHHOTO OanaHca.

Ilposooums, Habawoams W oOnucLI6AMb XUMUYECKUN
SKCIEPUMEHT, XapaKTepHU3YIOIIUM  CBOWCTBA  A30THOMU
KHUCJIOTHI KaK OKHCIIUTENS, C COOJIIOICHUEM MPABUIT TEXHUKU

0€30I1aCHOCTH

29

®docdop u ero

COECTUHEHUS

®docdop, crpoenue aroma u amorponus. Pochupl.
®ochun. Oxcung dochopa(V) wu  dochopras
kucnora. docdarsl.

JemoucTpamuu. OOpasibl NIPUPOIHBIX COSANHEHUN
docdopa. Topenue ¢ochopa Ha BO3AyXe U B

kuciopoge. Ilomyduenme ©Oemoro dochopa wu

Xapaxmepuzoeams ¢ UCIIOIB30BAHHEM PYCCKOTO (POIHOTO)
A3BbIKA U A3bIKa XUMHUH CTPOCHHUEC, AJULIOTPOIIUIO, (i)I/I?)I/I‘-IeCKI/Ie
U XUMHUYCCKUEC CBOfICTBa, MMOJIYy4CHHUE W TMPUMCHCHUC
docdopa.

CaMOCTOSTEIILHO onucsleamos CBOMCTBaA OKCHJga

dochopa(V) Kak KHUCIOTHOTO OKCHJAa H  CBOWMCTBA
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WCIIBITAHUE €TI0 CBOMCTB.
JlaGopaTopHslii onbIT. 38. KauecTBeHHAs peakius

Ha dochar-uoH

(hochopHOIT KHCITOTEHI.

dochopa(V) wu

(dbocopHOIl KHUCIOTHl ypaBHEHUSMU COOTBETCTBYIOIIUX

Unnrocmpuposams ~ CBOWCTBA  OKCHJAA

peaKuuii.
Ilposooums, Habr0O0ame W OnUCHIGAMb XUMHYECKHUI
OKCHEPUMEHT €  COONIIOJCHHEM  TpaBWI  TEXHUKH
0€30MMaCHOCTH.
Pacnosnasams hochar-uoHb
30 O6mas OO6mas xapakrepuctuka 3yeMeHToB |VA-rpynnsl: | Jasams 00LIyl0 XapakTEpUCTUKY aTroMaM, IPOCTBIM
XapaKTEPUCTHKA 0COOEHHOCTH CTPOEHHSI aTOMOB, ITPOCTHIX BEIIECTB U | BEIIECTBAM W COEIWHEHHSIM JJIeMeHTOB [VA-Tpynmsl B

snemeHToB IV A-

TPYIIBL. YTIEPOL

COE€IUHEHHUI B 3aBUCHUMOCTH oT IMOJIOKCHU A

DJIEMEHTOB B IEPUOAUYECKOW CHUCTEME. YTJIEPOI.
KpyroBopor yrinepoma B mpupoje. AJUIOTPOITHBIE
Mo (UKaIMH:

anmas, AmopdHbIi

rpadur.
yIJIepOJ: caXka, JPEeBECHbIM yroib. AjacopOuus.
XUMHYECKUe CBOICTBa yriepoaa.
KokcoxnMuueckoe nIpon3BOACTBO U €0 MPOJYKIIHS.
KapOumpr.

Hemouncrpanuu. Komnexmus «O06pa3isl IPUPOIHBIX
IToprper H. .

COCIMHEHUN  YIJIEpOAay.

3enuHckoro. [lormonieHne akTUBUPOBAHHBIM YIJIEM

3aBUCHMOCTH OT UX TIOJIOKEHHUS B TIEPHOIUIECKON CUCTEME.
Xapaxmepuzoeams C UCTIOIIB30BAHUEM PYCCKOTO (POHOTO)
sA3bIKa U SA3bIKa XUMUHU CTPOCHUC, AJITIOTPOITHIO, (1)H3I/II~IGCKI/IC
U XHUMHUYCCKUC CBOfICTBa, MMOJIYy4CHHUEC W TMPUMCHCHUC
amopdHoro yriaeposa.

CpasHusamsb CTpOSHHE M CBOWCTBA aniMasa u rpadura.
Onucvieams OKHUCINATEIHLHO-BOCCTAHOBUTEIBHBIC CBOWCTBA
yriepoa.

Habmodams W ONUCHIBAMb XUMUYECKUH

IIposooumy,

OKCIICPUMCHT C CO6J'IIOI[CHI/I M paBuJI TCXHHUKHU

0€30I1aCHOCTH
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pPacTBOPEHHBIX BELIECTB WJM Ta30B. Y CTPOWCTBO

IIPOTUBOra3a

31

Kucnopoausie

COEIMHEHUS YIiiepoJa

Okcun  yraepoga(ll): CTPOCHUE  MOJIEKYJIbI,
noiyyeHue u cBoiictBa. Oxcun yriaepona(IV):
CTPOCHHE MOJICKYNbI, TIOJIy4eHHE W CBOWCTBA.
VYronpHas kucnora. Comu  YroJbHOW  KHUCIOTHI:
KapOoHaThl W TUApokapOoHaThl. TexHuYeckas u
MUIIeBast CO/a.

JlaGopaTopuslii onbiT. 39. [loydenue u cBoiicTBa

YTOJIBHOM KHCITOThI

Xapaxkmepuzoeamsv ¢ UCTIOIB30BAaHUEM PYCCKOTO (POIHOTO)
S3bIKA U SI3bIKA XUMHUHM COCTaB, (PU3MYECKHE U XUMUYECKHE
CBOWCTBA, MOJyYSHHE U IPUMEHEHUE OKCUIOB YTIIepoa.
Vemanaenueams TPUUMHHO-CIICICTBEHHBIC CBSI3H MEXIY
BUJOM XHMHUYECKOH CBS3M M THIIOM KPHCTALUTHYECKOU
pemETKM B OKCHIAX yriepola U UX (QHU3HUECKUMH H
XUMHAYECKHMH CBOWCTBAMH, a TAK)KE IIPUMEHEHUEM.
Cobnooams  TIpaBWIIa  TEXHUKH  O€30MACHOCTH P
UCIIOJIb30BaHUH NTEYHOTO OTOIUICHUSI.

Oxa3viéams TEPBYIO MOMOIIb MPH OTPABIEHUU YTapHBIM
ra3oMm.

Xapakmepuzoeamsv ¢ UCTIOIB30BaHUEM PYCCKOTO (POIHOTO)
A3bIKA U S3bIKA XUMHUH COCTaB, (PU3MYECKHE U XHUMUYECKHE
CBOWCTBA, MOJy4YeHHE U TMPUMEHEHHUE YrOJbHON KUCIOTHI U
e€ couneii (kapOOHATOB U T'MIPOKApPOOHATOB).
Hnnrocmpuposams 3aBUCUMOCTH CBOMCTB COJIEW YTOJIbHON
KHCJIOTHI OT UX COCTaBa.

Ilposooums, Habawoams W OnuUCLIBAMb XUMUYECKUN

OKCIICPUMCHT C CO6J'IIO,Z[€HI/I M IIpaBujI TEXHUKHU
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0€30I1aCHOCTH.
Pacnosnasamnb kapOOHAT-HOH.

Buinonnams  pacu€rel MO0 XUMHYECKHUM Qopmyiam |

YPAaBHEHUSAM  pEaKIMi, NPOTEKAIOIUX C  Yy4acTUeM

COEAMHEHUH yriaepoaa

32 Ilpaxmuueckasn [Tonyuenue, cobupanre W  pacrnosHaBaHue | [lonyyams, cobupams W pacno3Hasams YrIACKUCIBIA Tas3.
paboma 5. | yrnekucnoro raza. M3yuenue pactBopumMoctH | Obpawamscs ¢ 1a0OpaTOpHBIM — O0OpyHOBaHHEM U
[Mony4enue VIJIGKHCIIOTO Ta3a B BOJE W XapaKTePHCTUKA | HATPEBAaTEIbHBIMH ~ NPUOOpaMU B COOTBETCTBHU  C
VIICKUCIIOTO Ta3a | | KHUCIOTHBIX CBOICTB YTOJILHOM KHUCJIOTHI. | TIpaBUJIAMH TEXHUKU OE30ITaCHOCTH.
u3ydeHue ero cBoicTe | KauectBennass — peaknuss Ha  KapOoHar-  u | Habarooamvs M onucvbléams XUMHUYECKUN HDKCHEPUMEHT C

TUAPOKapOOHAT-HOHBI MOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U S3bIKA XUMHH.
@Dopmynuposams BBIBOIBI MO pe3yiabTaTaM MPOBEIEHHOTO
IKCIIEPUMEHTA.
Compyonuyams B TIpoOllECCE YYEOHOTO B3aUMOJEHCTBUS
mpu paboTe B Tpymmnax

33 Yraeroaopo bl Opranndeckasi XuMusi. YTIIEBOJOpoAbl. MeTaH, aTaH | Xapakmepuzosams OCOOCHHOCTH COCTaBa U CBOMCTB

u IpoIiaHn KakKk MMpEaACIIbHBIC (HaCBIIJ_[eHHBIC)

YVIJIE€BOJOPOABbl.  DTWUJIEH U aleTWIeH  Kak
HenpeeNbHble (HEHACBIIEHHBIE) YTIIEBOJAOPO/IBI.

CtpykrypHble (OpMYJIBI OPraHUYECKUX BEIIECTB.

OpPTraHUYECKUX COECTUHEHUM.
Paznuuams npenenbHble U HETIPEIEIbHBIE YTIEBOAOPOIbI.

Hazvisams w 3anucvieams Hopmynbl (MONEKYISIpHBIE U
Ba)KHEHIITUX

CTPYKTYpHBIE) npeicTaBuTeNen
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l'openue yriesonoponoB. Peakiuu neruapupoBaHus
MpeeNIbHBIX YTIIEBOIOPOIOB.

JemoncTpanuu. Mozeinu MOJEKyl METaHa, 3TaHa,
STUJIEHA W aleTwieHa. B3anMmoneincTBue sTuieHa ¢

OpoMHOI BOJON U pacTBOPOM IE€pMaHIaHaTa Kaaus

YIJIEBOJOPOJIOB.

Habniooams 3a  XOIOM XHMHYECKOTO HKCIEPUMEHTA,
OIMCBIBATH €T0 U JIeJaTh BBIBOJBI HA OCHOBE HAOIIOICHUN.
Qurcuposams PE3yNbTaThl JKCIEPUMEHTA C IOMOIIBIO
pycckoro (poaHOTro) s3bIKa,

a TakKXkE€ C IIOMOIIBIO

XUMHAYECKHX (POPMYI U YpaBHEHU I

34 Kucnopoxnconepxa- CrnupTbl. OTWIIOBBIM  CHHMPT, €ro MONy4eHHe, | Xapakmepuzoeams CIHPTBI Kak KUCJIOPOACOAEpKAIINE
LI1€ OpraHu4eCcKHe OpUMEHeHHe U (QU3MOJIOrMYeckoe  JIeHCTBHE. | OPraHUYECKUe COCIUHEHMS.
COCIMHEHUS TpéXarOMHBIM CHUPT IVIMLEPHH. VYxcycnas | Knaccugpuyuposams COUpTBl MO YHCITY THUAPOKCHIBHBIX
KHCJI0TA KaK MPEeACTaBUTEIb KAPOOHOBBIX KHCIIOT. TPYIII B UX MOJIEKYJIaX.
JNemoHncTpanuu. OOume XxXuMHYeckHe CBoicTBa | Haszvieams npeacTaBuTeNneil OAHO- U TPEXATOMHBIX CIIMPTOB
KACIOT Ha  TNpUMepe  YKCYCHOW  KHCIOTHI. | M 3alUCBHIBATh UX (OPMYIIBI.
KauectBeHHas peaknys HA MHOINOAaTOMHBIE CIUPTHL | Xapakmepuzoeambo KapOOHOBBIE KHCIIOTBI KaK
KHCIIOPOACOAEPKAINE OPTAHUYECKUE COCTUHCHMS.
35 Kpemuuii u ero Kpemuuii, ctpoeHue ero aromMa M HaxoXAEHUE B | Xapakmepuz0eamwv C UCIOIb30BAaHUEM PYCCKOTO (POJHOTO)

COECTUHEHUS

npupone. CpoiictBa kKpeMHUsA. CUIMIUIBI U CHJIAH.
Oxcun kpemuus(IV). KpemnueBas kucinora u eé
COJIN.

Hemouncrpanuu. Komnexmus «O0pa3isl IPUPOIHBIX
COCIMHEHUN Komnexuus

KPpCMHUS. CTCKJI1a,

KE€paMUKH, HEMCHTA " I/ISHCHI/Iﬁ 3 HUX.

A3bIKA M A3bIKA XUMHUH CTPOCHHEC aTOMOB W KPHCTAJJIOB,
(1)I/ISI/ILIGCKI/Ie n XHMHYCCKUC CBOﬁCTBa, MOJIy4YCHHUE U
NPUMCHCHUC KPCMHU .

Yemanasnueamo MNPUYUHHO-CIICACTBCHHBIC CBA3U MCKAY
CTPOCHUCM 4TOMAa, BHIOM XUMHUYECKOH CBA3U, THUIIOM

KPUCTAINTNYECKON PEIIETKH KPEMHHUSI U ero GU3MUeCKUMHU U
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JlaGopatopusie omnbiThl. 40. Ilpomyckanue

YIJIEKUCIIOTO Ta3a Yyepe3 pacTBOP CHIIMKATA HATPUSI

XUMHYECKUMHU CBONCTBaMH.

Buinonnams  pacy€rbl M0 XUMUYECKMM (GOpMylnaM |
YPaBHEHMSIM PEaKLUi, MPOTEKAIOIIUX C Y4aCTUEM KPEMHUS
U €r0 COSTUHEHUH.

Xapaxmepuzoeams ¢ UCIIOJI30BAHUEM PYCCKOTO (POJHOIO)
S3bIKA U SI3bIKA XUMHUH COCTaB, (PU3MUYECKHE U XHUMUYECKHE
CBOWCTBA, IIOJyYCHHE U IPUMEHEHUE COETUHEHUN KPEMHUSI.
CpasHusamsb TUOKCUIBI YTIIEPOAA U KPEMHHUS.

Onucvieams BaXHEWIINE THUIBI IPUPOJIHBIX COEIMHEHUIN

KPEMHHS KaK OCHOBHOT'O 3JIEMEHTa JINTOC(HEPHI.

36 CunukartHas [TpousBoacTBO crekna u  uemeHta. llponykuus | Xapakmepuzosams CUIMKATHYIO TPOMBIIUIEHHOCTh U €€
MPOMBINIIICHHOCTh CUJIMKATHOU MIPOMBIIIJICHHOCTH: ONTUYECKOE | OCHOBHYIO MTPOIYKIIHIO.
BOJIOKHO, Kepammuka, dapdop, pasuc. Onrtudeckoe | YVemanasiusams aHATOTUN MEXKAY PA3TUIHBIMUA OTPACIIIMHU
BOJIOKHO. CHJIMKATHOU IMPOMBIINIJICHHOCTH
JleMOHCTpAI[UH. Komnexknus MPOIYKIINH
CUJIMKAaTHOW TPOMBINUICHHOCTH. BumeodparMeHTsI
u cnaiapl «IIpor3BOICTBO CTEKIIA U LIEMEHTA)
37 [Tonyuenue Hemerannel B mpupome. ®PpakimonHas meperonka | Onucvliéams HaXOXKIACHHE HEMETAIIIOB B IPUPOJIE.
HEMETAIIJIOB KUJAKOTO  BO3AyXa Kak  Crmoco0  monydeHus | Xapakmepuzosams  (HpaKIUOHHYIO TMEPETOHKY KUIAKOTO

KHCIIOposa, a3ota U aprosa. ITomydenue docdopa,

KPEMHHS, XJI0pa, HoJa. DIEKTPOIN3 PaCTBOPOB.

BO31yXa KaK COBOKYITHOCTb (bI/I3I/I‘-ICCKI/IX IpOLECCOB.

Apeymenmupoeams  OTHECEHHE TMPOLIECCOB  MOJyUYEHUS
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JleMoHCTpaLUK. Konnexnus «IIpuponusie

COCIAMHEHUS HEMeTaioB». BuaeopparmMeHTl U

CJIaI>'I,I[BI «(I)p AKIITMOHHas IEPETOHKa KHUIKOTO

Bo3yxa». Buneodparmentsr u ciaiinbl «llomydenue

AKTUBHBIX HEMCTAJIJIOB K OKHCIINTCIBbHO-

BOCCTAaHOBUTCIIbHBIM IIpOLECCaM

BOJIOpPO/JIa, KHCJI0poAa U rajloreHoB
AIIEKTPOJINTUYECKUM CIIOCOOOM»
38 [Tonyuyenue [TonydyeHune cepHOM KHUCIOTBI: CBIPbE, XUMU3M, | Xapakmepu3osams XUMU3M, ChIPbE, allllapaTypy U Hay4HbIE
BaKHEHIINX TEXHOJIOTUYECKAsi CXEeMa, METOJ KHUIIAIIEro CJos, | IPUHIMIBI IPOU3BOACTBA CEPHOM KUCIIOTHI.
XUMHYECKHUX IIPUHIUIIBI Ter1000MeHa, npotuBoToka U | Cpasnueames  TPOU3BOACTBO  CEPHOM  KHUCIOTBI U
COETMHEHUI nupkyasauu. Oneym. MIPOU3BOJICTBO aMMHUaKa
HEMETAIIJIOB [Tpon3BoACTBO ~ amMMMakKa:  ChIPbE,  XUMU3M,
TEXHOJIOTMYECKas CXeMa.
JdemMoHcTpaumu. Mopnenun armaparoB TSt
MPOU3BOACTBA CEPHOU KUCIOTHL. MOIE€NIb KHUIISIIETO
cinosd. Mojenb KOJIOHHBI CHHTE3a aMMHAKa.
Buneopparmentst u  chaiigel  «lIpousBoacTBo
CEepHON KHCIOTBI». BuneodparmMeHTsl U craiifbl
«IIpousBoactBo ammuaka». Komnekuus «Coipb€ amns
MIOJIyYEHUS CEPHOIN KUCIIOTBD»
39 O6o06uieHne o TeMe | YpOK-ylpakHEeHHE c UCTOJIBb30BaHuEM | [Ipo6ooumsb OLEHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUHU
«Hewmeramisl n ux CaMOCTOSITENIbHOW ~ pabOThl 1O  BBINOJIHEHUIO | TEMBI.
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COCOAUHCHU A

IIPOBEPOYHBIX TECTOB, 3aJaHUMN U YIIPAKHECHUN

Koppexmuposamb cBoM 3HaHMS B COOTBETCTBHU C
TUTAHUPYEMBIM Pe3yIbTaTOM.

Honyyame XUMHUYECKYI0 WHQPOPMALMKM W3  Pa3ITUIHBIX
UCTOYHHUKOB.

Ilpeocmasname unpopmanuio 1o teme «Hemeramwisr» B
BUJIC TAOJIMII, CXEM, OIMOPHOTO KOHCIIEKTa, B TOM YHUCIIE C

npuMmeHenuem cpencts UKT

40 Konmponvnas paboma 2 no teme «HemeTallibl 1 UX COCTUHCHUS
MeTtayjibl 4 UX coequHenus (16 4)
41 OO0mas [Tonoxxenne MeTalJIOB B TEpHOIUYECKOU cucteme | OObsAcHAmMb, YTO TAKOE METaJUIb.
XapaKTepUCTHKA xumuueckux oanementoB JI. W. Menneneesa, | Xapakmepuzosams XUMUYECKUE 3JIEMEHTBI-METAIUIBI IO UX
METAJIJIOB CTPOEHHME MX aTOMOB U KpUCTAJIOB. MeTaiinyeckas | MOJIOKEHUIO B nepuoandeckon cucreme /1. 1. Menaeneesa.
CBS3b M METAJUNINYECKasi KPUCTAIUIMUECKasl PEeIETKA. | [[pocHo3upoeams CBOWCTBA HE3HAKOMBIX METAJUIOB IIO
@usnyeckue CBOMCTBA METAJUIOB: JJIEKTPO- H | OJIOXKEHUIO B IMEPUOJUYECKOM CHUCTEME XUMHUYECKHX
TEIUIONPOBOAHOCTh, ~ OTpaXkarouias crnocoOHOCTb, | anemeHToB Jl. V. Menneneena.
IJIACTUYHOCTh. YEpHBIE U IBETHBIE METAJLIBI Ycemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
CTPOEHMEM aTOMa, BHUJOM XHMHUYECKOW CBSI3M M THUIIOM
KPUCTAININYECKON PEIETKH y METAIOB — IPOCTHIX
BEIIECTB U UX COSIUHEHNN
42 XuMuyeckue Mertainnsl KaK BOCCTaHOBUTENU. | O6bsACHAMb, YTO TAKOE PsAJ] AKTUBHOCTU METAJIIOB.
CBOMCTBA METAJUIOB DNEKTPOXUMHUYECKHM pan HalpsoKeHun. | [Ipumenams €ro N XapakKTepUCTUKU XUMUYECKUX CBOMCTB
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BzaumoneiictBue  MeTaioB ¢ HEMETAJLIAMHU,
OKCHJIaMU, KHCIIOTaMH, COJISIMUA. ATTFOMHUHOTEPMHUS.

JlemoncTpauuu. B3aumopelictBue HaTpus, JUTHS U
Kaiblug ¢ Bojoil. ['opeHwe HaTpus, MarHuga u
JKere3a B KUCJIopoje. Bembliika TEpMUTHOW CMECH.
BzaumopeiicTBre cMecH MOPOIIKOB CEPBI U KEJE3a,
IMHKa U cepbl. B3aumoneicTBHE alOMUHHS C
KHUCJIOTaMH, IeJiouaMyd M BOJoM. BzamMopeicTBue
JKere3a U MeIu ¢ XJiopoM. BzaumoseiictBue meau ¢
KOHIICHTPUPOBAaHHOW CEpHOM KHUCJIOTOM M a30THOU
KUCIIOTOH (pa30aBieHHON U KOHIIEHTPUPOBAHHOM ).

BzaumopeiictBue

JlaGopaTopubiii  ombIT. 41,

Kenes3a ¢ pactBopoM cyibdara meau(Il)

MPOCTHIX BEIIECTB-METAJIJIOB.

Ob0Owams cUCTEMY XUMUYECKHUX CBOWCTB METAIIIOB KakK
«BOCCTAaHOBHTEJIbHBIC CBOMCTBAY.

Cocmasnsime ~ MONCKYJSIDHBIC ~ ypaBHEHHSI — PEAKI[HIA,
XapaKTEPU3YIOIUX XUMHUYECKHE CBOWCTBA METAUIOB B
cBeTe

YUYCHHA 00 OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX

mporeccax, a peakuud C y4acTHeM  OJEKTPOJIHUTOB,
MPEJCTaBIISITh TAK)KE U B MOHHOM BUJIE.

Habniooams n onucvieams peakiud MEXAY BELIECTBAMU C
TIOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
CaMOCTOSATENbHO 1pPOBOOUMDb OMBITHI, TMOATBEPIKIAIOIINE
XUMHYECKHE CBOICTBA METANIOB, C COOIOJEHHEM IPaBUII

TEXHUKHA 0€30MMaCHOCTH

43—44

OO0mas
XapaKTEePUCTHKA

aieMeHToB |A-

TPYIIIBI

CtpoeHne  aTOMOB W HIpPOCTBIX  BEIIECTB.
3aBUCUMOCTh (DPU3MUYECKMX U XUMHUYECKUX CBOMCTB
LICJIOYHBIX METAUIOB OT 3apsl0B SAEp UX aTOMOB.
OKkcuabl U TUAPOKCUABI MIETOYHBIX METAIIOB, UX
MIOJIy4eHHUE, CBOMCTBA M INpPUMEHEHHe. BaxuHeunmme
COJIA LICJIOYHBIX METAJUIOB, UX 3HAYEHUE B IIPUPOAE
Y ’KU3HU YEJI0BEKA.

HemoncTpauus. Okpacka MIaMeHU COCIUHECHUSIMU

ObvscHamb 3TUMOIIOTHIO HA3BAHUS TPYIIBI  «IIEJIOYHbBIE
METaJUIbI.

Jlasams 00IIYI0 XapaKTEPUCTHKY MIETOYHBIM METaljIaM 110
WX TIOJOKEHUIO B TICPHOIMYECKOW CHUCTEME XUMHUYECKUX
anemenToB /1. 1. Menpaeneena.

Xapaxkmepuzoeamv CTpoeHUE, (U3NUECKUE U XMUMUYECKHE
CBOWCTBA  IIEJOYHBIX of1ero,

METAJlJIOB B CBCTC

0COOEHHOTO ¥ €AUHUYHOTO.
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MICJIOYHBIX MECTAJIJIOB

IIpeockasvieams (U3NYECKHEe W XHMHYECKHE CBOWCTBA
OKCHJIOB Y THUIPOKCHJIOB IIEJIOYHBIX METAJIOB HAa OCHOBE
UX COCTaBa U CTPOCHHUA U TMOATBEPkKAATb MPOTHO3BI

YPaBHEHUSMHU COOTBETCTBYIOIIUX PEAKIIUM.

Ilposooums pacu€Tel 1O XUMHUYECKHUM QopMmyiaaM H
YpaBHEHHSM  pEaKIHi, TMPOTEKAIONMX C  y4acTHEM
HIETIOYHBIX METAIIJIOB U UX COCAMHEHUN

45—46 | Obmas CtpoeHue  aTOMOB W TPOCTBIX  BemiecTB. | OOviacHAmMb 3TUMOJIOTHIO Ha3BaHUs TpyHIbI

xapakrepuctuka lA-

TPYIIIBI

3aBUCHMOCTh (PU3UYCCKHX M XUMHYCCKHX CBOHCTB
[IEJIOYHO3EMENTBHBIX METAJUIOB OT 3apsJIOB sIEp MX
OKcuapl u

aTOMOB. THUAPOKCUBI

IEJIOYHO3CMCIIBHBIX METAJJIOB, HX IMOJYYCHHUC,

CBOMCTBA M INpUMeHeHue. Baxuelmmne comau

HIéJ'IO‘-IHO?;CMeJ'H)HI)IX METAIJIOB, HX 3HAQUYCHUEC B

npupoae W OHKU3HM 4enoBeka. KapOoHaTel U
TUAPOKAPOOHATHI KATbIIHS.

JMemoncTpaumnu. OKpacka IiaME€HH COCTUHEHUSIMU
MIEJIOYHO3EMETPHBIX METAJIOB. [ aleHue M3BECTH
BOJIOH.

OIIBIT. 42.

JlabopaTopHbIii ITonyuyenue

U3BECTKOBOM BOJEI M OIBITHI C HEM.

«IIEII0YHO3EMETTbHBIC METAJLIBD.
Jlasamb o0myr0 XapakTtepucTuky Mmetamiam |lIA-Tpymmbl
(menoyHO3eMeNnbHBIM METajulaM) MO0 HX IOJIOKEHUI0 B
NEPUOANYECKON  CHUCTEME  XHMHUYECKHX  JJIEMEHTOB
. . Menneneena.

Xapaxkmepuzoeams CTpoeHUE, (U3NYECKUE U XHUMUYECKHE
CBOMCTBa IIETOYHO3EMENbHBIX METAJIJIOB B CBETE OOIIETO,
0COOEHHOT'0 ¥ €JUHUYHOTO.

Ilpeockazvieames (pusznyueckne W XUMHUYECKHE CBOWCTBA
OKCHJIOB U TUIPOKCUAOB MeTauioB ||A-rpynmbl Ha OCHOBE
UX COCTaBa U CTPOCHUS U HOOmMEepHcOamy TIPOTHO3BI
YPaBHEHUSMHU COOTBETCTBYIOIINUX PEAKIIUHA.

IIposooumo

pacuérel MO XHUMHUYECKUM opMylaM U
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YPaBHEHUSIM  pPEAKLHM, NPOTEKAIIMX C  y4aCTHUEM

MCIT0YHO3EMCEIIbHBIX METAIJIOB M UX COGI[I/IHCHI/Iﬁ

47 KéctkocTb BOIBI U KéctkocTh BOIBI: BpeMeHHass M MOCTOSIHHAA. | OObACHAMb TIOHATHE KECTKOCTH BOABI».
CIOCOOBbI €€ CriocoObl  ycTpaHeHUS BPEMEHHOM JKECTKOCTH. | Paziuuams BpEeMEHHYIO M TOCTOSHHYIO KECTKOCTh BOJIBI.
yCTpaHEHUs Crioco0b! ycTpaHEeHHUsI TOCTOSTHHOM KECTKOCTH. IIpeonazame ciocoObl yCTpaHEHUS KECTKOCTU BOBI.
Hemoncrpanuu. Ilomyyenue x€ctkoli  BoOAwI | [Ipogodums, Habnwooams W ONUCHIBAMb XUMUYECKUN
B3aMMOJICHICTBHEM YIJIEKHCIOTO C HW3BECTKOBOHW | SKCIIEPUMEHT C  COONIOACHHEM  MpPaBUI  TEXHUKH
BOJIOM.  YcTpaHeHME  BpEeMEHHOW  KECTKOCTH | 6€30MacHOCTH
KUISTYCHUEM U J00aBIE€HUEM COMABL. Y CTpaHEHHUE
MOCTOSIHHOW ~ JKECTKOCTH  JT0OABJIEHUEM  COJIBI.
W oHUTBI ¥ IPUHLIKI UX JEHCTBUS (BUACOPPArMEHT)
48 llpakxmuueckas [Tonyuenne x€cTkoil BoAbl  B3aumojelcTBUEM | [lonryuams, cobupams W pacno3Hasamv YrIEKUCTBIA Tas3.

paboma 6. KécTkocTh
BOJBI U CITOCOOBI €6

YCTpaHEHUS

YTJIEKUCIIOIO C WM3BECTKOBOM BOJOW. YCTpaHEHHE

BpeMCHHOﬁ )KECTKOCTH BOJAbl KUISYECHHEM U

I[O6aBJ'IeHI/IeM COJBbI. yCTp aHEHHE IIOCTOSHHOM

JKECTKOCTHY BOIBI 1O0OABIIEHUEM COJIBI.

HcnbiTanue %ECTKOM BOABI paCTBOPOM MbLJIa

Obpawamuvcss ¢ 1abOpaTOpHBIM  00OpPYIOBaHHEM U

HAarpeBaTeIbHBIMH ~ NMPHOOpaMHU B COOTBETCTBHU  C
MPaBUJIAMH TEXHUKHU 0€301TaCHOCTH.

Habniooams M onuceieams XUMUYECKUH 3KCIIEPUMEHT C
TTOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOJIBI TI0 pe3yJbTaTaM IMPOBEIEHHOTO
IKCIIECPUMEHTA.

Compyonuuyams B TIpoliecce y4eOHOTO B3aMMOCHCTBHS

npu paboTe B Trpymmax
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49 AJIFOMUHUH U €ro CoenvHeHusl allOMUHUS B TNpuUpoje. XuMUUYeckue | Xapakmepuzosams aATIOMUHUA 10 €ro MOJIOKEHUIO B
COEIMHEHUS CBOIicTBa U mpUMeHeHHe amoMHHHS. OCOOEHHOCTH | MEPUOJUYECKOW  CHCTEME  XUMHUYECKMX  JJIEMEHTOB
OKCHUJIa M THIPOKCHIA aTroMuHUs Kak ampotepubix | [. V1. Menneneena.
coeanHeHuil. BaxxHeiimme conu amomMuHus (xaopun, | Onucvigams — cTpoeHHe, (U3NYECKHE W XUMHYECKUE
cynbdar). CBOICTBa aIOMUHUSA, TOATBEPK/Iask UX COOTBETCTBYIOLIUMU
JleMOHCTpaLUH. Konnexuus MPUPOJHBIX | YPAaBHEHUSIMH PEAKIUH.
coenquHeHuil  amomuHug. Buneodpparmentsl U | O6vsacHAmMb ABOMCTBEHHBIN XapaKTep XUMHUYECKHX CBOWCTB
cmaiapl «OKCU aTIOMUHUS U €r0 MOAM(DHUKAIUNY. | OKCHIA U THAPOKCHIA ATFOMUHHUS.
[Tonyuenue amgporepHOro ruipokcuaa antoMunus u | Konkpemusuposams ~ dIEKTPOIUTHUECKOE  TOJIYUYEHHE
HCCJIEJOBAHNE €r0 CBOMCTB METaJJIOB ONMCAHUEM MTPOU3BO/ICTBA ATFOMUHMSL.
Ycemanasnueams  3aBUCHMOCTH — OOnacTell  IIpUMEHEHUSs
QITIOMUHMUSI U €TO CIIABOB OT CBOMCTB ATUX BEIICCTB.
Ilposooums pacu€Tel MO XUMHUYECKHUM QopmyiaaM H
YpaBHEHUSIM  pEaklMii, MPOTEKAIIUX C  Y4YaCTHUEM
QITIOMUHHUS U €T0 COSUHEHU N
50—51 | XKere3o u ero OcobenHoctu cTpoeHHs aToma kenesa. JKeme3o B | Xapakmepuzosamsv TONOXKEHUE Kejne3a B MEPUOTAYECKON

COCOAMHCHUA

npuponae. Baxkueitmme pynabr xeneza. OKCHUABI U
ruapokcuabl kenesa(Il) u (II). Comm xeneza(ll) u
(III). O6HapyxeHHEe KAaTHOHOB elie3a B PacTBOpE.

3HauyeHNue cCoeINHEHNI JKee3a.

cucreMe xuMudeckux siaemeHToB /. . MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMa XKele3a.

Onucvieams (HU3NUECKUE U XUMUYECKHE CBOMCTBA JKeie3a,
MOJATBEPKAAST  MX

COOTBETCTBYIOIIMMHU  YpPaBHEHUSIMU
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JlaboparopHble ONBITHI. 43. [Tonyuenne
rugpokcuos xeneza(ll) u (111). 44. KayecrBeHHbIe

PE€aKIIMK Ha KaTUOHBEI KECJIC3a

peaKuuii.

Obvsichamb ~ HanWM4ue  JIBYX  TEHETHYECKUX  PSJIOB
COCTUHEHUH Kee3a Fe?* u Fe®*,

Yemanasnueams  3aBUCUMOCTBH — 00JIaCTEdl  NPUMEHEHUS
’KeJie3a M €0 CILJIABOB OT CBOMCTB ATHUX BEIIECTB.
Ilposooums pacu€Tel 1O XUMHUYECKHUM QopMmyiaaM HU
YPaBHEHUSAM pPEeaKlIUii, MPOTEKAIIINUX C YIaCTUEM XKeye3a U
€ro COCTUHEHUN.

Habnwooams n onucvieams peakiiui MEX1y BEIIECTBAMH C

TIOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU

52

Ipaxmuueckas
paboma 7.

Pemenue
DKCIIEPUMEHTAIIbHBIX
3a/1a4 10 TEME

«MeTtaniel»

Pemienue SKCIICPUMCHTAJIbHBIX 3aga4 Ha
pacno3dHaBaHue #HW TIOJYYCHHEC MCTAUIOB MU HUX

COeTMHEHNN

DKCTepUMEHTAIIBHO UCCIe008amb CBOMCTBA METAIIJIOB U MX
COEMHEHUH, pelIaTh IKCIEPUMEHTAIbHbBIE 337aud TI0 TeMe
«MeTamsy.

Pabomams ¢ nabopaTopHbIM  00OpyIOBaHHMEM U
HarpeBaTeNbHBIMU  MPUOOpPaMH B COOTBETCTBHH  C
MpaBWJIaMU TEXHUKH 0€30TaCHOCTH.

Habnrwooams cBoiicTBa METAINIOB U KX COSAUHEHUN.
Onucvieams XUMHYECKUM DKCIEPUMEHT C TMOMOIIBIO
pyccKoro (pOAHOTO) SI3bIKA U SI3bIKA XUMUHU.
@Dopmynuposams BBIBOIBI MO pe3yiabTaTaM MPOBEIEHHOTO

IKCIIEPUMEHTA.
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Onpedensimob (Mcxons U3 yueOHOM 3a7aun) HEOOXOIUMOCTh

HUCIIOJIB30BaHUA Ha6JHOl[eHI/ISI HJIN SKCIICPUMCHTA

53 Koppo3sust metamios u | Kopposus razoBas (Xumuueckast) u ObvscHAmMb TIOHITHE KKOPPO3HUSY.
CTIOCOOBI 3aIIUTHI OT | AJIEKTPOXUMHUECKAs. 3aliTa METAJUIOB OT Pasnuuams  XUMUYECKYI0O M DJIEKTPOXUMHYECKYIO
Heé KOPPO3HUHU. KOPPO3HIO.
JleMOHCTpanMu. Komnexmus «Xumnueckue | Anntocmpuposams  TpUMEpaMH  TIOHATHSL  «KOPPO3US»,
UCTOYHHKHA  TOKa». Pe3ympTaTbl  UIMTENBHOTO | «XHMHUYECKAs KOPPO3HS», «IIEKTPOXUMHUIECKAsk KOPPO3USD.
OKCIEPUMEHTA IO W3YYEHHIO KOPPO3HMH CTANBHBIX | Xapakmepuszoéams  CIOCOOBI  3alIUTHl  METaNIOB  OT
U3JIeNUil B 3aBUCUMOCTH OT YCJIOBHH IPOIIECCOB KOPpO3HUH
54—055 | Mertamnsl B ipupoae. | Meramuel B mpupoae. [lonstue o mertamnypruu. | Knaccuguyuposams — GOpMbI  NPUPOIHBIX  COSIUHEHHN
[TonsiTue o Uépnas 51 [IBETHAS METAJTYPTHUA. | METAJIOB.
METaJUTyprun [Mupomerammyprus, THIPOMETAIUTYPTHS, | Xapakmepuzoéams O0IIUE CIIOCOOBI MOTYyYCHHUS METAJUIOB!
AIIEKTPOMETAIITYPIUS. JloMeHHBII IpOIIECC. | MUPO-, TUAPO- U ANEKTPOMETATUTYPIHIO.
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ITepepaboTka CTallb.

yyryHa B DnexTpoan3

pacIuiaBoB.
JeMoHcTpamun. BoccTaHOBIIeHHE MeIU M3 OKCHAA
meau(ll) Bomopomom. BumeobparMeHTsl U ClIaid bl

«IIpounsBoncTBo cTanm».

YyyryHa 51
Buneodparmentst u cnaiinsr «M3nenus u3 4yryHa u
CTaJIn».

BuneodparmeHTh " clanabl

((HpOI/ISBO,I[CTBO AJIFOMUHUSA»

Konxpemuszuposams  crocoObl  IOJIy4eHHs  METAJUIOB
[IpUMEpaMU U YPaBHEHUSMM PpEAKIUA C COCTaBICHHUEM
JIEKTPOHHOIO OajaHca.
Onucvléams JOMEHHBIM IpOLECC M 3JIEKTPOJUTUYECKOE
NOJIy4E€HUE METaJJIOB.

Paznuuams 4€pHple U IBETHBIE METAJUIBI, YYT'YH U CTajlb

56 O06001IeHre 3HAHUI VYpok-ynpaxxHEHHE ¢ UCII0JIb30BAHNE 1Iposooums OLeHKY COOCTBEHHBIX JOCTHKEHUN B YCBOCHHUU
1o teMe «MeTael» | CaMOCTOATEIbHONU PabOTHI IO BHITIOJHEHUIO TEMBI.
IPOBEPOUHBIX TECTOB, 33/IaHUI U yIIpaKHEHUN Koppexmuposamb cBOM 3HaHHMA B COOTBETCTBUU C
IUTAHUPYEMBIM PE3yJIbTaTOM.
Ionyuams XuMu4eckyro HHGOpPMALUM U3  Pa3IUYHbBIX
HCTOYHHKOB.
Ilpeocmasnams uH(pOpMaIHIO M0 TeMe «MeTalabl» B BUIE
TaOJMI, CXEM, OMOPHOTO KOHCHEeKTa, B TOM YHUCIE C
npuMeHenneM cpeacts UKT
57 Koumponvnas pabom 3 no teme «MeTamib»
XuMmus 1 okpy:kaomas cpeaa (2 u)
58 Xumnueckuit cocraB | Ctpoenue 3emiu: sApo, MaHTHs, 3eMHas Kopa, | Mumeepupoéams cBefeHUs TO (U3MYECKoil reorpaduu B

IUTAHETHI 3eMIIA

autocdepa, ruapocdepa, arMochepa. XUMUUECKUNA

3HAHUS 0 XUMHUUECKOM OpraHu3alyvu IJIaHCTHI.
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cocraB 3emnu. ['opHble opoasl. Munepansl. Pyael.
[Tone3npie UCKOIMaeMBIE.

HMemoncTpanuu. BuaeodparmMeHTsl u  craiabl
«Ctpoenue 3emMau M €€ XUMHUYECKHA COCTaBy.
Komnekuuss  MuUHEpaJioB U TOPHBIX  TOPOJ.
Kommneknusa «Pyapl MeTamioB.

JlabopaTopHslii onbIT. 45. M3ydenue rpanuta

Xapakmepuzoéams XUMHUECKUH COCTaB I'€OJOTHMUYSCKUX
000JI04€eK 3eMIIH.

Paznuuams MHHEPAJIBI 1 TOPHBIC ITOPOABI

59 Oxpana okpyxarouiei
Cpeasl OT
XUMHUYECKOTO

3arpsA3HCHU

Hctounuku XUMHUYCCKOI'O 3arpA3HCHUSA

OKpykaromierd cpeapl. ['oOanbHBIE HKOJIOTHYECKUE
pOOIEMBI: HapylIeHHe OMOreOXMMHYECKHUX
KPYTrOBOPOTOB XUMHUYECKUX DJIEMEHTOB, TIOTEIIEHNE
KJIMMaTa, KUCJIOTHBIE JOXKIAU U Ap. O30HOBBIE JIBIPHL.
obnactu

MexnyHapogHOoe  COTPYAHUYECTBO B

OXpaHbl OKPYKAIOWIEH CpeAabl OT XUMHYECKOTO

3arpsA3HCHHA. «3enéHas XuMHI».

JNemoHcTpanuu. BuneopparMeHTsl U Clalbl
«['nobanpHbIe JKOJIOTUYECKHE po0IeMbI
YeJI0BEYECTBA»

Xapaxmepwoeamb HCTOYHHUKHN XHUMHUYCCKOI'O 3arpA3HCHUA

OKPYKaIOILEH Cpebl.

Onucvlieams  T700aTbHBIE  JKOJOTHYECKHE  MPOOJIEMBI,
CBSI3aHHBIE C XUMUYECKUM 3arps3HEHUEM.
IIpeonacamse MIyTH MHHHUMH3aIuHA BO3JICUCTBUSL

XUMHUYECKOI'0 3arpsA3HEHMS Ha OKPYKAIOIIYIO CpEny.
IIpusooums mpuMepsl MEXTYHAPOIHOTO COTPYAHUYECTBA B
o0JacTu OXpaHbl OKpYXKAIOMIEH Cpeabl OT XHUMHYECKOTO

3arpsA3HCHUA

O0001meHre 3HAHMH 0 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI.

IMoaroroBKa K 0CHOBHOMY rocyaapcTrBeHHOMY dk3ameny (OI'D) (7 )
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60

BemiecTBa

CtpoeHre aTromMa XUMHYECKOTO JJIEMEHTa B
COOTBETCTBUHM C TIOJOXKEHHEM JTOrO 3JIEMEHTa B
NIEPUOINIECKON CUCTEME.

CrpoeHre  BemIeCcTBA: XHUMHYECKas CBs3b U
KPUCTAIMYCCKUE PEIIETKA. 3aBHCHMOCTh CBOWCTB
00pa3oBaHHBIX JJIEMEHTAMH TIPOCTHIX  BEIIECTB
(MEeTaJIJIOB, HEMETa/UIOB, OJIATOPOAHBIX Ta30B) OT
TIOJIOXKCHHUS DJIEMEHTOB B IIEPHOMYECKON CHCTEME.
Knaccudpukanus HEOPTaHMYECKUX BEIIICCTB.
[TpencraBuTein  pa3HBIX KIACCOB HEOPTaHUYECKHX

BCIICCTB

Ilpeocmasname wndopmanuo mo teme «llepumommdeckuit
3aKOH M mnepuoaudeckas cucrema JI. M. Menneneesa B
CBETE TEOPHHM CTPOCHUS aTroMa» B BHJE TaOJHUI, CXEM,
OMOPHOT'O KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM CPEACTB
HKT.

Buvinoanams TeCTOBBIE 3aJaHUS 110 TEME.

IIpeocmasname nndopmanuio mo Teme «Buabl XumMuyeckoi
CBA3M U THUIBl KPUCTAUIMYECKUX pemETOK. B3amMocssa3b
CTPOCHHMSI U CBOMCTB BEIIECTB» B BHJE TaOJIMI], CXEM,
OINOPHOTO KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM CPEACTB

HUKT

61

XHUMHYECKHUE peaKknuuu

HpI/I3HaKI/I U YCJIOBUA IMPOTCKAHHUA XHMHUUYCCKHUX

peakuuii. Tumonorus XUMHYECKHUX PpEaKUUH 10

pa3IUYHBIM ~ OCHOBaHUsM. Peakunuu  HMOHHOTO
oOMeHa. OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE
peaxiuu

Ilpeocmasnams uHGOpManuio no teme «Knaccudpukarus
XUMHAYECKHX PEaKIUil M0 Pa3UYHbIM NpPHU3HAKAM» B BUJIC
TaOJMII, CXEM, OIMOPHOTO KOHCIEKTa, B TOM YHCIE C
npumenenneM cpencts UKT.

Buvinonnsams TecTOBbIE 33JJaHUS IO TEME.

Xapaxmepuzoeambo OKHCITUTEIIFHO-BOCCTAHOBUTEIIHHBIE
PEaKIH, OKHCIUTETh U BOCCTAHOBUTEI.

Omauyams OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH OT
peakiuii oOMeHa.
3anucvieamo

YpaBHCHHA OKHCIINTEIBHO-
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BOCCTAaHOBHUTCIIbHBIX peaKI_[I/Ifl C IIOMOIIBIO METOJa

3JIEKTPOHHOTO OajaHca

62—63 | OcHOBEI XHUMHYECKUE CBOIiCTBa MPOCTHIX BellecTB. | Xapakmepuzosams o0OUMEe, 0OCOOCHHBIE U UHAUBUIyalbHbIE
HEOPraHUYECKON XapaKTepHbIe XAUMHUYECKHE CBOMCTBA | CBOMCTBA KHCIJIOT, OCHOBAaHHMH M COJIeH B CBETE TEOPUU
XUMHH coJieo0pa3yroImx OKCHJIOB, THJIPOKCHJIOB | JICKTPOJIUTUICCKOM TUCCOITUAIUH.

(ocHOBaHMIA, KHUCIIOPOACOACPKAMUX KUCIOT U | Apeymenmuposams BO3MOKHOCTD POTEKAHUS XUMHYICSCKHX
aM(OTEepHBIX THAPOKCHJIOB), COJICH peakiuii B pacTBOpax 3JIEKTPOIUTAX UCXO/IS U3 YCIOBUM.
Knaccugpuyuposams Heoprannyeckue BeIIecTBa Mo COCTaBy
H CBOMCTBaM.
Ilpusooums  TpUMEpPBI  TPEACTABUTENCH  KOHKPETHBIX
KJIACCOB U TPYIIN HEOPTaHMYECKUX BEIIECTB
64 [ToBTOpeHue u TectupoBanue, pemieHHe 3a7ad U BBINOJHEHUE | BbinonHams TECTHl U YIOPAKHEHUS, pewiams 3aJadd 1O
00001IeHNE IO TeME. | YIIPaXKHEHUH 0 TeMe TEeMe.
IToaroToBka k 1Iposooums oLeHKY COOCTBEHHBIX JOCTHUKEHUN B YCBOSHUH
KOHTPOJIbHOH pabore TEMBI.
Koppexmupoéambv cBOM 3HaHWUS B COOTBETCTBHH C
TUIAHUPYEMBIM Pe3yIbTaTOM
65 Konmponvnas paboma 4 (WToroBast 1o Kypcy OCHOBHOM IITKOJIBI)
66 AHanu3 KOHTPOJIbHOM paboTsl. [TonBeneHNe UTOTOB TOAA
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67—68

PesepBHoOe Bpems
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Y4eOHOo-MeTOInYEeCKOoe 00ecneueHue Kypca XuMun

OCHOBHOI1 0011€00pPa30BATEJILHON MIKOJIbI

Y4eOHO-METOMMYECKUIT KOMIUICKT JUIsi M3YYEeHHS Kypca XuMuu B 8—9
KJlaccax, CO3JIaHHBI aBTOPCKUM KOJUIEKTMBOM Ton pykoBojctBomM O. C.
["abpuensHa, COAEPKHUT, KpPOME YYEOHBIX IIOCOOMH, Y4eOHO-METOAUYCCKUE
U IUJIAKTHYECKHE TIOCOOMS, TEeTpaad JUIsl  BBIMOJHEHUS  J1ab0paTOpHBIX
U TIPAKTUYECKUX padOT U JIp.

YMK «Xumus. 8 kiiace»

1. Xumus. 8 knace. Yueonuk (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C.A.
CnankoB).
2. Meroauueckoe nocodue. 8 kiace (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos,
C. A. Cnaaxos).
3. Ilporpamma kypca xumuu maia 8—9 KiaccoB o00meo0pa3oBaTeIbHBIX
yupexennii (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas Tetpanp. 8 kinacc (aBropsl O. C. IN'abpuensn, C. A. Cnankos).
5. Terpanb 1151 1a0OPATOPHBIX OIMBITOB M MPAKTHYECKUX padOT. 8 Kiacc (aBTOPbI
O. C. I'abpuensn, U. B. Akcénona).
6. XuMus B TeCTax, 3aja4ax 1 ynpaxkuenusx. 8 kiacc (aropsl O. C. ['abpuensiy,
. B. Tpury0uax).

7. DnexktponHas hopma yueOHUKA.

YMK «Xumus. 9 kjaace»
1. Xumus. 9 xknacc. Yuebnuk (aBropsl O. C. [M'abpuensn, U. I'. Octpoymos, C. A.
CnankoB).
2. Metomuueckoe nocobue. 9 xnacc (aBropel O. C. IN'abpuensu, U. I'. OctpoymoB,
C. A. Cnaakos).
3. Ilporpamma kypca xumuu 11 8—9 KkjaccoB 001Ie00pa3oBaTeIbHBIX

yupexaenuii (aBtopst O. C. I'abpuensia, 1. I'. Octpoymos, C. A. Cnankos).
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4. PabGouas Tetpaasb. 9 kiacc (aBropsl O. C. IN'abpuensn, C. A. Cinankos).

5. TeTpanb 1151 TaGOPATOPHBIX OIMBITOB M MPAKTHYECKUX paboT. 9 Kimacc (aBTOPHI
O. C. I'abpuensn, U. B. AkcéHoBa).

6. XuMus B TecTax, 3ajja4ax u ynpaxkunenusx. 9 kinacc (aropsl O.C. I'abpuenss,
. B. Tpury0uax).

7. DnexkTpoHHas hopma yueOHUKA.

HNudpopmanuoHHbie cpeacTsa

HNHuTepHeT-pecypchbl HA PYCCKOM fA3bIKE
1. http://www.alhimik.ru. TlpeacraBneHbl cienyroniye pyOpHKU:  COBETHI
aOUTYpPUEHTY, YUUTEIIO XUMUH, CIIPABOYHUK (OUEHb OO0JIbIIas MoaA00pKa TaOIHIl U
CIIPABOYHBIX MAaTepHUasIoOB), BecEliasgs XUMUsS, HOBOCTH, OJIMMIIHNAJbI, KyHCTKaMepa
(MHOTO MHTEPECHBIX UCTOPHUYECKUX CBEICHUN).
2. http://www.hij.ru. Xypaan «XuMusS ¥ JKU3HB» IOHATHO W 3aHUMATEIILHO
pacckas3biBacT 000 BCEM MHTEPECHOM, YTO MTPOUCXOINT B HAYKE I MHPE, B KOTOPOM
MBI JKUBEM.
3. http://chemistry-chemists.com/index.html. DnexTponHbIit xypHan «XUMUKH U
XUMHUS», B KOTOPOM TPEJCTABICHBI OMBITHI 10 XUMHUU W 3aHUMATEIIbHAS
uH(dopMaIusl, TO3BOJSIONINE YBJICUbh YUYEHHUKOB HKCIEPUMEHTAIBHON YacThIO
npeaMera.
4. http://c-books.narod.ru. BceBo3morkHas tutepaTypa 1mo XuMHUH.
5. http://www.prosv.ru/. ITocoOust ajast ydamuxcs, B TOM YHCJIE A MOATOTOBKH
kK utorooit arrectanuu (OI'D u EI'D), meTtoandeckue mocoOust st y4UTEICH,
HAy4YHO-TIOMYJISIpHAS JINTEpaTypa M0 XUMUHU.
6. http://1september.ru/. XXypHan npenHazHadyeH He TOJbKO IS yuuteneid. B HéM
MPEACTaBICHO OOJBIIOE KOJUYECTBO pPabOT YUYEHHKOB, B TOM 4YHUCIE
HCCJIEIOBATENLCKOTO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIN MTOPTA

CO CChLJIKAaMHU Ha 00pa30BaTeNIbHbIC CAUTHI 110 XUMUHU.


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

WJUTIOCTPUPOBAHHBINA SKCIIEPUMEHTOM.

NuTepHeT-pecypc HA AHTJIMHCKOM SI3bIKE

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

BCCX XHMMHNUYCCKHUX JJICMCHTOB. By,Z[CT IMOJIC3CH VI YHAIIUXCS A3BIKOBBIX IIKOJI U

KJIaCCOB, TAK KaK COACPIKHUT HA3BAHHWA 3JICMCHTOB U BCIICCTB HA PA3HBIX A3bIKAX.

O0BbeKThI Y4eOHBIX IKCKYPCHI

1. My3en: MUHEPATOTHYECKHUE, KPACBEIUECKUE, XYA0KECTBEHHbIE,
[TonuTeXHUYECKU M.

2. JlabopaTopuu: yueOHBIX 3aBEJICHUH, arpOXUMIIA00paTOPUH, IKOJIOTUUECKUE,
CaHUTAPHO-IMUIEMUOJIOTUUECKHUE.

3. AnTeku.

4. ITpou3BOCTBEHHBIE OOBEKThI: XUMUYECKHUE 3aBO/IbI, BOJOOYUCTHHIE

COOPYKEHUS U APYTUE MECTHBIE ITPOU3BOJICTBA.

MarepuajibHO-TeXHUYECKOe 00eceyeHne KaOnHeTa XuMHuu
HarypasibHble 00beKThI

HartypanbHbie 00BEKTHI, UCHOJIb3yeMble B 8—9 Kkiaccax mpu OOy4YECHHH
XUMHH, BKJIIOYAIOT B €€0s KOJUICKIIMM MHUHEPAJIIOB U TOPHBIX MOPOJ, METAJLIOB
Y CIUIABOB, OKCHUIOB, KHUCJIOT, OCHOBAHUMW, COJIEH, B TOM YHCJIE MHUHEPAIbHBIX
ynoOpeHuii, a TakkKe OoOpa3lbl OpPraHWYECKHX BEIIECTB M MaTePHAJIOB,
npeaycmoTpeHHbix PI'OC. OznakomiieHHe ¢ oOpaslaMyd HCXOJHBIX BEIIECTB
Y TOTOBBIX  M3JEIUN  TO3BOJSET MOJYYUTh  HATJSJHBIE  MPEICTABICHUS
0 Marepuase, BHEIIHEM BHJC, HEKOTOPBHIX (U3MUECKHMX CBOMCTBAaxX OOpa3IoB.
3HayuTEeIbHbIE Y4eOHO-TIO3HABATEIbHBIE BO3MOXKHOCTU HMEIOT  KOJUICKIIHH,
W3TOTOBJICHHBIE CAaMUMM IIKOJbHUKAaMH. I[IpeaMersl [ TakuX KOJUICKLIHMA

coOuparoTcs BO BpeMs SKCKYPCUN U JPYTUX BHEYPOUHBIX 3aHSATUH.


http://www.periodictable.ru/
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Kosnekuy ucnosib3yroT TONBKO Ui O3HAKOMJICHUS YYAIUXCS C BHEIIHUM
BUJOM U (PM3MUECKUMHU CBOMCTBAMH Pa3IUYHBIX BELIECTB M MarepuayioB. s

MMPOBCACHUA XUMHUYCCKHX OIIBITOB KOJUICKIIUH HUCIIOJIB30BATh HCIIL3A.

XuMHYecKre peaKTUBbI M MATePUAJIbI

OOpailieHue co MHOTHMHM BEILIECTBAMH TPeOyeT CTPOToro CoOJI0eHUs
IpaBUJI TEXHUKH O€30MaCHOCTH, OCOOEHHO MPHU BBHIMOJIHEHUHU OMBITOB CaMUMHU
yueHHKamMu. Bce  HeoOXoauMble  Mephl  IPEIOCTOPONKHOCTH  YKa3aHbl
B COOTBETCTBYIOIIMX JOKYMEHTaX W HHCTPYKIHUSX, a TaKKe B TMOCOOMSX s
YUUTENEH XUMUU.

Bce  peaktuBbl W Marepuaibl, HYXHbIE U1  IPOBEACHHUS
JEMOHCTPALIMOHHOTO W YYEHMUYECKOIO 3KCIEpUMEHTa, IOCTaBISAIOTCA B
oOpa3zoBaTeIbHbIE YUPEXKACHUSI OOIIEro 0O0pa3oBaHMs ILIEHTPAIM30BAHHO B BUJIE
3apaHee CKOMIUIEKTOBaHHBIX HaOopoB. Ilpu HeoOxomumocTH mNpUOOpETEHUs
JIOTIONTHUTEIBHBIX ~ PEAaKTUBOB M MAaTepUANOB  CleayeT  oOpamatbcs B

CIICHIUAJIN3NPOBAHHBLIC MAaIl'a3NHbI.

XumMuueckas J1alopaTopHas 1ocyaa, annaparsl 1 NpUOOpPbI

XuMuyeckasi 1MocyJa TMOApa3JeisieTcss Ha JB€ TPYIIbL: Ui BBINOJIHEHUS
OTIBITOB YYAITUMHUCS | JJIsI IEMOHCTPAIIMOHHBIX OTIBITOB.

Hcnone3yemble Ha ypokax XuMUU B 8—9 kmaccax mpuOOpbI, ammapatsl
Y YCTAHOBKU KJIacCU(PHULIMPYIOT HAa OCHOBE MPOTEKAIOIIMX B HUX (PU3MUECKHX
¥ XUMUYECKUX TMPOIECCOB MEXKAY BEIIECTBAMM, HAXOAAIIUMHUCS B Pa3HBIX
arperaTHbIX COCTOSTHUSIX.
1) ITpuGops! a1 pabOTHI ¢ ra3aMu — MOJYYCHHE, COOMpaHUE, OYMCTKA, CYIIKA,
MIOTJIONICHUE Ta30B; PEaKIMH MEXIy MOTOKAMHU Ta30B; PEAKIMU MEXIy Tra3zaMu
B DJIGKTPUYECKOM pa3psijie; peakiuy MKy ra3aMu Ipy MOBBIIICHHOM JaBJICHUU.
2) AnmapaTbl U IPUOOPHI IS OMBITOB C YKUJIKAMHU U TBEPJBIMU BEIIECTBAMU —

NEpPeroHka, (QuIbTpoBaHUE, KPUCTAUIM3AIMSA; MPOBEACHUE pEAKIUI MEXIy
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TBEPABIM BEUIECTBOM H JKUAKOCTBIO, >KUAKOCTBIO M KUIAKOCTBIO, TBEPIBIMU
BEILIECTBAMHU.

Bue aTo# kiaccudukanuu HaXoauTcsl yueOHas anmnaparypa, npeHa3HaueHHas
U1l  WA3YYECHUS TEOPETUYECKUX BONPOCOB XUMHUH: WJUIIOCTPAlMKA  3aKOHA
COXpPAHEHHSI MACChl BEILECTB, IEMOHCTPALMM 3JIEKTPOIPOBOJHOCTH PACTBOPOB U
JBW)KCHUSI MOHOB B JJIEKTPUYECKOM TIOJIE, W3YYEHHS CKOPOCTH XHMHUYECKOU
peaKkiuu, TOCJIEIOBATEIIbHOCT BBITECHEHUSI TaJOT€HOB M3 PAcTBOPOB HX
COEIMHECHUM.

BcnomorarenbHylo  pojib  UTPAlOT HU3MEPUTEIBbHBIE W  HarpeBaTEIbHBIC
pUOOPHI, pa3IUYHBIC MPUCTIOCOOIEHUS JIJISl BHITTOIHEHHUS OIBITOB.

Moneiu

OObeKTaMu MOJEIMPOBAHUA B XUMHUHU SIBJISIIOTCA  aTOMBI, MOJIEKYJIBI,
KPUCTQJUIBI, 3aBOJICKME amnmapaThl, a TakKXKe TMPOUCXOMASIINE MPOLECCHI.
B npenoiaBaHuy XMMHH UCTIONB3YIOT MOAEIN KPUCTAINIMYECKUX PEIIETOK anmasa,
rpadura, cepsl, pocdopa, okcuaa yraepoaa(lV), noaa, xxenesa, Meid, MarHus.

BrimmyckaroTcsi HaOOpbl MOJIENIe aTOMOB IS COCTABIICHUS IIAPOCTEP>KHEBBIX
MOJICJIEW MOJIEKYII.

IleyaTHble yuyeOHbIE TOCOOUS

B npomecce oO0yueHHS XMMHHM  HUCIOJB3YIOT  CICAYIONIME  TaOJMIIBI
MOCTOSTHHOTO ~ 3KcrmoHupoBanus:  «llepuoguueckass cuctemMa  XUMHYECKUX
anemenToB [. 1. MenaeneeBa», «Tabnuiia pacTBOPUMOCTH KHUCJIOT, OCHOBAHUN U
COJIECH», «DIEKTPOXUMHUUECKUN Pl HANIPSYKEHU METAIOBY U JIp.

Jns  opraHuzanuyd CaMOCTOSITENIbHOW paboThl Ha ypoKaxX HCMOJIb3YIOT
pa3HOOOpa3Hble JUIAKTUYECKHE MaTEpHalbl: TETPaau WA OTACIbHBIE paboune
JIUCThl — HWHCTPYKIUHU, KAPTOUKU C 33JaHUSIMHU Pa3HON CTENEHU TPYAHOCTH IJIs

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

JKPAHHO-3BYKOBbIE CPeICTBA 00yUeHHs

K sKkpaHHO-3BYKOBBIM CpEJICTBAM OOYUYEHHSI OTHOCST TaKUe MOCOOUS, KOTOPhIE
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MOTYT OBITh BOCHPHHSTHI C TOMOILIBIO 3pEHUS MU CiiyXa. OTO KUHO(DHUIbMBI,
KUHO(QparMeHThl, IuaduiIbMbl, TUATIO3UTHUBBI (CHAibl), TpaHCHApaHTHl Js
rpadormpoexTopa. Cepur TpaHCIAPAHTOB IO3BOJSIOT UMUTUPOBATH JABUXKEHHUE

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

Texnuueckue cpeacrsa odydenusi (TCO)

BOnbImMHCTBO TEXHUYECKHX CPEACTB OOyYeHHS HE pa3pabaTbiBajIoCh
CHEMANbHO JJS IIKOJIbI, a TMpeJHa3Ha4yauoch A Mepenayd U oOpabOTKU
uHOpMAIIUU — 3TO PA3JIUYHOTO POJAa MPOEKTOPHI, TEIEBU30PBI, KOMIIBIOTEPHI
U T. 1. B yueOHO-BOCIUTATENEHOM MPOLIECCE KOMIBIOTEP MOXET MCIOJIb30BATHCS
JUISL pEIICHUS 3a/1a4 HAYYHON OpraHu3alyy TpyAa YUUTEIIS.

[Ipy wWcCroONb30BaHUU TEXHUYECKHX CPEJCTB OOYYEHHMs CIEAyeT YYUTHIBAThH
BPEMEHHBIE OTpaHUuYCHMs, HajaraeMble CaHUTApHBIMU MpaBUIAMU U HOPMaMU
(CanlluH). HenpepoiBHas POJOIKUTENBHOCTD JEMOHCTPAIIMU BUACOMATEPUATIOB
Ha TEJIEBU3MOHHOM OJKpaHe M Ha OOJIbIIOM 3KpaHE€ C MCHOJb30BaHUEM
MYJIbTUMEIUMHOTO TMPOEKTOpa HE MOJHKHA MOpeBblaTh 25 MUH. Takoe ke
orpanudenre (He Oonee 25 MHH) paclpoCTpaHAeTCs Ha HEMpPEpPHIBHOE
UCIIOJIb30BaHNE UHTEPAKTUBHOM JIOCKM U Ha HEMPEPHIBHYIO pabOTy ydaliuxcs Ha
MEPCOHAIBLHOM KOMIbIOTEpE. KOIMYECTBO ypOKOB € HCMHOJIb30BAHHEM TaKHX
TEXHUUYECKUX CPEICTB OOy4YEeHHUs, KaK TEJIEBU30P, MYJbTUMEIUNUHBIA MPOEKTOD,
WHTEpPAKTUBHAS JI0CKA, JOKYMEHT-KaMepa, He JOJDKHO MPEBBIIATh IECTH YPOKOB
B HEJIENIO, @ YKCIIO YPOKOB, HAa KOTOPHIX YYEHUKH PabOTArOT 3a MEePCOHAIBHBIM

KOMITBIOTEPOM, — TPEX B HEAEITIO.

O6opynoBanune kaduMHEeTa XMMHUH

KaOuner XUMUH TOJIKEH OBITh o0opy0BaH CIIEHUAIIBHBIM
JEMOHCTpPAllMOHHBIM ~ cToiioM. [Inms  oOecnedeHus  Jiydmieil  BUIUMOCTHU
JEMOHCTPALIMOHHBIN CTOJ PEKOMEHIYETCSl yCTAHABIMBAThH Ha TIOJIUYM.

B KaOMHeTax XUMHNHU YCTaHaBJIMBAIOT ABYXMCCTHBIC YUCHHYCCKHUC
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7a00paTOpHBIE CTOJIBI C TIOJIBOJKOM 3JIEKTPOIHEPIHMH. YUEHUYECKHE CTOJIbI
JIOJKHBI UMETh TMOKPBITHE, YCTOMYMBOE K JEHCTBUIO arpeCCUBHBIX XUMHYECKHUX
BEIIECTB, U 3alIUTHbIE OOPTUKUA IO HapyXHOMY Kpar. KaOuHeTsl Xumuu
000pYAYIOT BBITSDKHBIMU IIKa(amu, pacroyioKEeHHbIMU Y HApYKHOUM CTEHBI BO3JIE
crona yuurtensd. Jlns mpoBeneHHs J1abOpaTOPHBIX OMBITOB HCIIONB3YIOT TOJIBKO
MUHHU-CHUPTOBKH.

Y4eOHbIE TOCKM OJDKHBI OBITh HM3TOTOBJCHBI M3 MAaTEpUAIOB, WUMEIOIINX
BBICOKYIO aAre€3ul0 K MaTrepuanaMm, HCIOJAb3YyEMbIM [IJI1 MHUChbMa, XOPOIIO
OYHUIIATHCS BIAXHOUM ryOKO#, OBITh H3HOCOCTOMKUMU, UMETh TEMHO-3€JIEHBIH I[BET
Y aHTUOJIMKOBOE TMOKpHITHE. YUEeOHbIE JOCKHM OOOpPYIyIOT coduTamu, KOTOpHIE
JOJDKHBI MPHUKPEIUIAThCS K cTeHe Ha 0,3 M BblllIe BEPXHEro Kpas IOCKH U
BBICTYNATh BHepén Ha pacctosiHue 0,6 M.

TeneBu30psl yCTaHABIMBAIOT Ha CIIENUAILHBIX TymMOax Ha Bbicote 1,0—1,3 M
or mnona. Ilpu mnOpocmorpe Tenenepeaad  3PUTENbCKHE MECTa  JOJIKHBI
pacriojarathCsi Ha pacCTOSIHUM HE MEHEee 2 M OT dKpaHa J0 IJ1a3 yJalluxcs.

Jns MakCHMaJIbHOTO HCIIOJb30BaHUS JIHEBHOTO CBE€Ta U PABHOMEPHOTO
OCBEIICHHS Y4YeOHBIX IMOMENIEHUN He CleayeT pa3MellaTh Ha IMOJOKOHHHKAaX
IIUPOKOJIMCTHBIE PACTCHUS, CHIIKAIOIIUE YPOBEHb €CTECTBEHHOI'O OCBEIICHUSI.
BricoTa pactenuii He JOJKHA TpEBbIMAaTh 15 cM (OT MOAOKOHHMKA). PacTenus
1eaecooOpa3Ho pa3MeniaTh B MEPEHOCHBIX IBETOYHUIAX BBICOTON 65—70 cM win
MOJABECHBIX KAIIIIO B MPOCTEHKAX MEXIY OKHAMHU.

Jnst oTnenky ydeOHBIX MOMENICHUH MCHOJB3YIOT MaTepuaibl W KpPacKw,
CO3/IAI0IINE MATOBYHO MOBEPXHOCTh. JIJisl CTEH y4eOHBIX MOMEIICHUM CclieayeT
WCITIOJIb30BaTh CBETIIBIE TOHA KENTOTO, OEKEBOTO, PO30BOTO, 3€IEHOTO, TOIYOOTO
IIBETOB; JUIS IBEPEi, OKOHHBIX paM — OEJIbIH I[BET.

Kabuner xumum J0KeH OBITh OCHAIIEH XOJIOJHBIM UM TOPSIYUM
BOJIOCHA0KEHNEM U KaHAJIU3aIHeH.

B kabuneTe XxuMuu 00s13aTEIBHO TOJKHA OBITH allT€YKa, B KOTOPYIO BXOJISAT:

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

. BuHT cTepuiabHbIN 3 X 5 cM — 2 IIT.

. BUHT HecTepuIbHBIN — 1 MIT.

. Canderku crepunbHbie — 2 yII.

. Bara crepunpnas — 1 mauka.

o 9 N RPN

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

9. bakTepuuMAHBIN JIEUKOIUIACTBIPh Pa3HbIX pa3MepoB — 20 miT.

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

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

13. [lepMaHranar Kanusi KpuCTaJuInuecku — 1 y.

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

15. Hacrolika Banepuanbl — 1 ymi.

16. Hoxxauuer — 1 1mr.

Iliianupyembie pe3yJbTaThI 00y4eHUA

BoeInycKHMK Hay4YuTCsH

® 3Hamb (NOHUMAMb):
— XUMHYECKYI0 CHUMBOJIMKY: 3HAaKM XHUMHUYECKHX DJJIEMEHTOB, (HOPMYIIbI
XUMHUYECKHUX BEILECTB, YPABHEHUSA XUMUUYECKUX PEAKLINN;
— BAXKHEHIIME XUMUYECKUE TOHSTHUS: BEIIECTBO, XMMHUUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIBbHBIE ATOMHAs U MOJIEKYJISIpHAst MAacChbl, HOH, KATUOH, aHUOH,
XUMHUYECKas CBA3b, dJICKTPOOTPULIATEIIBHOCTD, BAJICHTHOCTD, CTCIIEHb OKUCIICHUS,
MOJIb, MOJISIpHasE Macca, MOJSIPHBIA 00BEM, pPACTBOPBI,  AJIEKTPOIUTHI
Y HEDJIEKTPOJIUTHI, JJIEKTPOJINTHYECKAs QUCCOLaLns, OKHCIIUTENb
Y BOCCTAaHOBUTEIb, OKHUCIEHHWE U BOCCTAHOBJIEHHE, TEIIOBOM 3(h(eKT peakuuwu,
OCHOBHBIE TUIIbI PEAKI[MH B HEOPTaHUYECKON XUMMUU;
— (HOpMYIHPOBKU OCHOBHBIX 3aKOHOB U T€OPUN XUMUU: ATOMHO-MOJIEKYJISIPHOTO

YUCHH, 3aKOHOB COXPAaHCHHUA MACChbl BCHICCTB, IMOCTOSHCTBA COCTaBa BCHICCTB,



104

ABorajipo; nepuoandeckoro 3akona JI. MI. MeHneneeBa; TeOpur CTPOECHUSI aTOMa
Y YYEHHS O CTPOCHHMH BEIIECTBA; TEOPUM SJEKTPOJIUTUYECKOW IUCCOLMALUU U
YUYEHUS 0 XUMUYECKOW PEAKIUU;

® HA3bLIBAMY.
— XUMHUYECKHE JIEMEHTHI;
— COEMHEHUS N3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;
— OpraHMyecKHe BelllecTBa Mo ux (opmyne: MeTaH, 3TaH, TUIICH, alleTUJICH,
METaHOJI, TAHOJI, TIMLEPUH, YKCYCHasl KMCIIOTA, IIII0K03a, caxapo3a;

®  00bACHAMD.!
— (u3nYecKuil CMBICI aTOMHOTO (ITOPSAIKOBOT0) HOMEpa XUMUYECKOTO 3JIEMEHTA,
HOMEpa Ipynmnsl M nepuona B mnepuognuyeckon cucreme . M. Menneneesa,
K KOTOPBIM 3JIEMEHT IPHUHAUJICKUT;
— 3aKOHOMEpPHOCTH M3MEHEHMS CTPOCHHsI aTOMOB, CBOWMCTB JJIEMEHTOB B
npenesax MallbIX IEepUOJOB W A-TpyHI, a TaKXe CBOWCTB 00pa3yeMbIX HMHU
BBICIIMX OKCHUJOB U THIPOKCHUOB;
— CYIIHOCTh Mpolecca DJIEKTPOJIUTHUECKOW HUCCOUUALMU U PEAKIM MOHHOIO
oOMeHa;

®  XapaKkmepuzo8amv.:
— XMMHYECKHUE 3IEMEHTHI (OT BOAOPO/A 10 KAJbLMA) HA OCHOBE MX IOJOXKEHUS
B IEPUOJUYECKON cHCTEME xuMHueckux odnemeHTtoB J[. WM. Menneneesa
1 0COOCHHOCTEH CTPOCHHS UX aTOMOB,
— B3aMMOCBSI3b MEXAY COCTaBOM, CTPOCHHMEM M CBOWCTBAMHU HEOPraHUYECKUX
BEILECTB;
— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEHIECTB (ITPOCTHIX
BEIIECTB — METAVIOB U HEMETAJJIOB, COEJUHEHUH — OKCHUIOB, KHUCJOT,
OCHOBaHM, aM(POTEPHBIX OKCHUIOB U TUJIPOKCHIOB, COJICH );

® onpeoensimy.
— COCTaB BEILIECTB M0 UX PopMyJIaMm;

— BAJICHTHOCTDb MU CTCIICHU OKHCJIICHHS 3JICMCHTOB B COCIMHCHNU,
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— BU/JIbl XUMUYECKOW CBS3U B COCTMHEHUSX;
— THUIbI KPUCTAJUTMYECKUX PEIIETOK TBEP/IBIX BEIIECTB;
— NPUHAJICKHOCTh BEUIECTB K ONPENCIEHHOMY KJIACCY COCIUHEHU;
— THUIIbIl XUMUYECKHUX PEAKIUN;
— BO3MOKHOCTh MPOTEKAHUS PEaKIUii MIOHHOTO OOMEHa;
® Ccocmasgiamy:
— CXEMBl CTpPOEHUS AaTOMOB IIE€PBBIX [JBAALIATH 3JIEMEHTOB MEPUOIUYECKOMN
cuctemsl J1. 1. MeHneneena;
— (GopMyJIbl HEOPTaHUYECKUX COCTMHEHUN N3YYEHHBIX KJIACCOB BEILIECTB;
— YpaBHEHUS XUMHUYECKUX pEakluii, B TOM YHCJIE€ OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX, C MOMOIIBIO METO/AA JIEKTPOHHOTO OaJlaHca;
® 0e30nacHo oopawamovCsL:
C XUMHYECKOMU MOCYJI0H U J1aOOpaTOPHBIM 000PYI0BAHUEM;
®  1POBOOUMb XUMUYECKUL IKCHEPUMEHN:
— MOATBEPKAAIOIIUN XUMAYECKUN COCTAaB HEOPTraHUYECKUX COETUHEHMUII;
—  TOATBEPXKIAWOIINI  XMMHYECKHE  CBOWCTBA  M3YYEHHBIX  KJIACCOB
HEOPTaHUYECKUX BEIIECTB;
— 0 TOJYYeHHUIO, COOMpaHHI0 M PACMO3HABAHUIO Ta3000pa3HbIX BEIECTB
(kucmopojia, BOJOPOJa, YriaeKUCIOro ra3a, aMMHaKka);
— TI0 ONPEACNICHUIO0 XJIOpHA-, Cyib(daT-, KapOOHAT-MOHOB W HOHA AMMOHUS
C IOMOIIIbIO KAUECTBEHHBIX PEAKIIU;
®  GLIYUCTAMY!
— MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 1Mo (popMyJie COeTUHEHUS;
— MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE;
— MAacCy OCHOBHOTO BEIIECTBA [0 U3BECTHOM MAaCCOBOM JI0JIM IIPUMECEM;
— 00BEMHYIO JT0JTI0 KOMIIOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIEeCTBa, 00BEM WIIM MacCy BEIIECTBA IO KOJMYECTBY BEIIECTBA,

00BEMY WJIM Macce PeareHToB, WU NPOAYKTOB pPEaKIIny;
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® UCNONBL306AMb NPUOOPEmENHbIEe 3HAHUA U YMEHUs 6 NpaKmuieckol
0esmenbHOCMU U NOBCEOHEeBHOU HCUSHU:
— 111 6€30MacHOro0 OOpaIlleHus ¢ BEIECTBAMHU U MaTE€pUalaMH B ITOBCEIHEBHOM
KHU3HH M TPAMOTHOTO OKa3aHWs TIEpPBOM IMOMOIIM IMpPH OXKOrax KHUCIOTaMU
U 1eJI0YaMUu;
— JUTsl OOBSCHEHUS OTJENbHBIX (DAKTOB U MPUPOIHBIX SBICHUI;

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

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS

®  XapakTepU30BaThb OCHOBHBIE METO/bl MO3HAHUS XHMHUYECKUX OOBEKTOB:
HaOJII0/IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICTTUPOBAHUE;

®  pa3iIMyaTh XUMUYECKUE OOBEKTHI (B CTATHKE):
— XMMHYECKHE 3JIEMEHTHI U MPOCTHIE BEILIECTBA;
— METaJJIbl U HEMETAJIJIbI U XapaKTEPU30BaTh OTHOCUTEIBHOCTh PHUHAJIEKHOCTH
TaKUX OOBEKTOB K TOH WJIM MHOU TPYTIIIE;
— OpPraHMYeCcKHe U HEOPTaHUYECKUE COCTUHEHUS;
— THUAPOKCUABI (KUCIOPOACOAEPKAIINE KHUCIOThI, OCHOBaHHs, aM(OTEpHbIE
TUAPOKCHUJIBI);
— OKCHJBI HecoJieoOpasyrolue u cojeoOpasyromue (KUCIOTHbIC, OCHOBHBIE,
am(poTepHbIC);
— BQJICHTHOCTb U CTENEHb OKUCIICHUS;
— CHCTEMAaTUYECKUE U TPUBHAJIBHBIE TEPMHUHBI XMMUYECKON HOMEHKJIATYPBL;
— 3HAKOBYIO CHCTEMY B XMMUHU (3HAKU U (POPMYJIbl, UHACKCHI U KO3PPUIUEHTHI,
CTPYKTYPHBIE U MOJIEKYJISIpHBbIE (DOPMYJIbI, MOJIEKYJISIPHbIE U MOHHBIE YPABHEHUS
peakuuii, TOJIHbIE W  COKpall€HHbIE HWOHHBIE  YpPAaBHEHMS  pEaKIUil,
TEPMOXHMMUYECKHE ypaBHEHUs, 0003HAUECHHUS CTENEHU OKUCIEHHUS U 3apsja HOHA
B (hopMyJie XUMHUUECKOTO COCTUHEHHS);

®  pazIuyaTh XUMHUYECKHE OOBEKTHI (B JMHAMUKE):

— Qu3nyecKre U XUMUYECKHUE CTOPOHBI MPOIIECCOB PACTBOPEHUS U IUCCOLMALINN;
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— OKHCJIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU U PEAKIIUU OOMEHA;
— CXEMbI U YPABHEHUSI XUMUUYECKUX PEAKIIUA;
®  COOTHOCHTH:
— 3K30TEPMHUYECKUE PEAKIUU U PEAKIIUU TOPEHUS;
— KaTanuTHueckue U (epMEeHTATUBHBIC PEaKIUY;
— METaJlJI, OCHOBHBII OKCHUJ, OCHOBaHUE, COJIb;
— HEMETAJUJI, KUCIIOTHBIN OKCHU/I, KUCJIOTA, COJIb;
— CTpOEHUE aToMa, BUJ XUMHYECKOW CBSI3H, THUIl KPUCTAIUIMYECKOW PpEmETKA
U (pU3NYECKUE CBOWCTBA BEUIECTBA;
— HAaXOXJEHHE DJJIEMEHTOB B NPHUPOAEC M MPOMBILUIEHHBIE CIOCOOBI MX
MOJIyYECHUS;
— HEOO0XOAMMOCTh XMMHMUYECKOIO IIPOM3BOJCTBA U TpPeOOBaHMM K OXpaHe
OKPYKaIOIIEH CPEIbl;
— HEOOXOIMMOCTb TPUMEHEHHUs] COBPEMEHHBIX BEIIECTB W MAaTEpUajoB U
TpeOOBaHUI K 37J0pOBbECOEPEIKEHNUIO;

®  BBIIBUIaTh U SKCIEPUMEHTAIILHO NPOBEPATH TUIOTE3bl O XUMHUYECKUX
CBOMCTBax BEIIECTB HAa OCHOBE MX COCTaBa, CTPOCHUS W IPUHAJICKHOCTH
K ONpENEIEHHOMY Kiaccy (TpynIie) BEIIeCTB;

o IPOTHO3MPOBATh CIOCOOHOCTh BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE WM
BOCCTAHOBUTEJbHBIE CBOMCTBA C YYETOM CTENEHEH OKUCIEHUS DSJIEMEHTOB,
BXOJSIIMX B €r0 COCTaB, a TAK)XKE MPOJYKTOB COOTBETCTBYIOLIUX OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX PEAKIUH;

®  COCTaBJIATh YPABHEHUSI PEAKIMH C Y4YaCTUEM THUIUYHBIX OKHUCIUTEIEH
Y BOCCTAHOBUTEJIEH Ha OCHOBE 3JIEKTPOHHOTO OajaHCa;

®  OMpeAeNiATb BO3MOXXHOCTb MPOTEKAHWS XMMHUYECKUX PEeakUuid Ha OCHOBE
AIEKTPOXUMUYECKOTO psana HaIpsHKEHU N METaJJIOB, psana
AIIEKTPOOTPULIATETILHOCTH HEMETAJUIOB, TaOJMIbI pPAacCTBOPUMOCTH M yudéra
YCJIOBUM NIPOBEICHUS PEAKLIUM;

®  MPOBOAWTH PACUETHI MO0 XUMHUUECKUM (HOPMYyJIaM B YPAaBHECHUSIM:
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— 17151 BBIBOAA (hOPMYJIbI COEMHEHUS 10 MAaCCOBBIM JIOJISIM DJIEMEHTOB;
— JUISI IPUTOTOBIICHUS PACTBOPA C UCTIOIB30BAHUEM KPHUCTAJUIOTHIPATOB;
— JUI1 HaXOXICHWsI [JOMU BBIXOJAa MPOAYKTAa pEaKUUHd IO OTHOLICHHIO
K TEOPETUYECKH BO3MOKHOMY;;
— ¢ ucnoJsib3oBanueM npasuia ['eii-Jlroccaka 06 OOBEMHBIX COOTHOILICHUSIX TA30B;
— C HCIIOJIb30BAaHUEM MOHATUI «KMOJIbY, «MMOJIbY, «UUCIIO ABOTaapOY;
— [0 TEPMOXUMHUYECKUM YPABHEHHSIM PEaKIINU;

® MPOBOJUTH XUMHUYECKUH IKCHEPUMEHT C HEYKOCHUTEIbHBIM COOIIOACHUEM
IPaBWJI TEXHUKHU O€30I1aCHOCTH:
— M0 YCTaHOBJICHUIO KAYE€CTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa COCAMHEHUS;
— TIPH BBITIOJIHEHUH HCCIIEA0BATEIBCKOTO MPOCKTA,
— B JIOMAILIHUX YCIIOBUSX;

®  UCMOJIB30BaTh MPUOOPETEHHBIC KITIOYEBBIC KOMIIETCHIIMU U1l BBITTOJHEHUS
IIPOEKTOB M y4E€OHO-HCCIIEOBATENBCKUX PAOOT MO M3YYEHHIO CBOMCTB, CIIOCOOOB
MOJTyYEHUS U pacliO3HAHUS BEIIECTB;

®  ONpeneNaTb WUCTOYHWKH XUMHUYECKOW WH(MOpMALNHU, TPEICTABIATh CIIUCOK
WH(POPMAIIMOHHBIX PECYPCOB, B TOM UYHWCII€ U Ha WHOCTPAHHOM S3bIKE, TOTOBUTH
MH(GOPMAILIMOHHBIN MPOAYKT U MPE3EHTOBATH €T0;

e O0OBEKTHBHO OIICHMBATh WH(OPMAIMIO O BEMIECTBAX M XUMHUYECKHX
mporeccax, KpPUTUYECKM  OTHOCHTCA K  TICEBAOHAYYHOW  WH(pOpMAInH,
HE00pOCOBECTHOI peKkiiamMe B CpeAcTBaX MacCOBOM MH(pOpMAIH;

e  CO37aBaTh MOJENHU W CXEMbI IJIsl pelieHus] Yy4eOHbIX W TO3HaBaTEIbHBIX

3a1ad4.
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