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COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauanbHbIE XUMHYECKHE TOHATHS

XuMmusi — BakHas OOJacTh €CTECTBO3HAHUSA M TMPAKTUYECKOW JIEeITEITLHOCTH
yenoBeka. [Ipenmer xumuu. Pons xuMuum B ku3HU yesoBeka. KpaTkue cBemeHus: 00
MCTOPUM BO3HUKHOBEHUS M PA3BUTHSI XUMUU. XUMHS B CUCTEME HayK. Tesa 1 BelecTna.
@u3nuecKue M XHUMHYECKHE CBOMCTBA BEIIECTB. ATPEraTHblE COCTOSHHS BEILECTB.

[loHATHE O TEOPETHYECKUX M HOMIIUPUYECKUX METOAAX IO3HAHUSA
B €CTECTBEHHBIX Haykax. lIpeicraBieHus O HaydyHOM MO3HAHUM HA SMIHPUYECKOM
YpOBHE: HAOIIOAEHUE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJIECIUPOBAHUE, BBIYUCICHHUE.
[IpencraBiieHrs 0 HAy4YHOM IO3HAHMM Ha TEOPETHMUECKOM YpOBHE: Hay4yHbI€ (DaKThl,
npobiemMa, TUIoTe3a, TEOPHs, 3aKOH.

A3pik Xxumuu. ICTOUHMKH XUMUYECKON MH(POPMAIIHIH.

[Tonsitue o wmeromax paboOThl ¢ XUMHUYECKMMH BemiectBamu. OOopynoBaHue
IIKOJIbHOM XUMHUYecKoi Jadoparopun. [IpaBuna 6e3o0nacHOrooOpamnieHus ¢ BeIecTBAMU
1 J1a00paTOPHBIM 000PYTOBAHUEM.

UYucTtele BemecTBa U cMecH. [IpupoaHbie cMecu: BO3yX, MIPUPOIHBIN Ta3, HEPTH,
NPUPOJHBIE BOJIbI, TOPHbIE MOpPOAbl W MuHepasibl. [loHsSTHE O TOMOIEHHBIX U
reTeporeHHbIx cMecsx. CrnocoOsl pazaenenus cMmeceil. OuncTKa BEIeCTB.

BemiectBa 1 XuMHuecKre peakiiui. ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AJIEMEHTHI.
CumBOIBI XUMHUYECKHX 3JIeMEHTOB. [IpocThie M cClOXKHBIE BeliecTBa. MeTamibl U
HEMeTaJUIbl. BenecTsa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OmnpeaeneHre BaJCHTHOCTH AJIEMEHTOB MO (GopMyiaM
OMHApPHBIXCOEAMHEHUIN U cocTaBlieHne (HOpMYyTOMHAPHBIXCOSTUHEHUN MOBaJIEHTHOCTU
anemMeHToB. OTHOcHUTENbHAsE aroMHas Macca. OTHOCUTENIbHAs MOJEKYJSpHas macca.
MaccoBass 10151 XMMHYECKOTO 3JIEMEHTAa B COeAMHEHHMH. HaxoxkneHue npocrermen
(GbopMyJIbl BELIECTBA [0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KomuecTBo BemecTBa. Monbs. MomnsipHast Mmacca. B3anMocBsA3b KOIMYECTBA, MACChI
U YHCJIa CTPYKTYPHBIX €IMHHUI] BemiecTBa. Pacuersl mo GpopmynaM XUMUYECKUX
coennHeHur. MomnsipHas Macca cMecH BelecTB. MosbHas 1011 XUMUYECKOTO DJIEMEHTA
B coenuHennn. Haxoxaenue mpocreiineii ¢opMysibl BEIIEeCTBa M0 MOJIbHBIM JTOJISIM
DJIEMEHTOB.

Ou3NYeCKHe M XUMHUYECKHE SIBJIICHUS. XUMUUYECKas pEaKius U €€ MPU3HAKHU.
VYcioBust MPOTEKaHUsT XUMHUUYECKMX pPEakIuid. 3aKOH COXPaHEHUs MAacCChl BEIIECTB.
ATOMHO-MONeKysipHass Teopus. JKusHp u gearenpHOocTh M.B.  JIoMoHOCOBa.
XUMUYECKUE ypaBHEHHUs. THUIBI XUMHUYECKUX peakiui (COeAUHEHHUs, Pa3JIOKEHHUS,
3aMelleHus, ooMeHa). PacueTsl Mo XMMHUYECKUM YPaBHEHUSIM.



IKcnepumeHmanbHoe u3yueHue 8euiecme U A61eHulL:

3HaKOMCTBO C XMMMUYECKOW TOCYJIOM, C MpaBuiiaMu pabOThl B J1a0OpaTOpUU U
npruemMamu oOpaieHus ¢ Ja0opaTopHbIM 00OpyAoBaHWEM. M3ydeHue M oONHCaHHe
(bu3HYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAJUIOB.
Ha6monenue ¢pusznueckux (MIaBJieHUe BOCKA, TASHUE JIbJIa, pACTUPAHHUE caXxapa BCTYIIKE,
KUIIEHUE U KOHACHCALMS BOJbI) U XUMUYECKUX(TOPEHHUE CBEYH, MPOKATMBAHUE METHOU
MIPOBOJIOKH, B3aUMOJAECHCTBUE COJbl WM MeJAa C COJSHOM KHUCIIOTOW) SIBJICHUM.
O3HakomJieHue ¢ o0pa3liaMu BElIecTB KoaudecTBoM 1 mMonb. HaGmronenue u onucanue
MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIUi (paszioKeHHe caxapa, B3anMOJICHCTBHE
CEpHOI KUCJIOTHI C XJIOPUIOM Oapusi, MoJydyeHue u paznoxeHue ruapokcuaa meau (II)
P HarpeBaHWU, B3auMOJeHCTBHE Jkene3a ¢ pactBopoM conu Mmenu (II). Mzydenue
Croco0OB pa3zzAesieHus] cMeceil (C MOMOIbI0 MarHura, (UIbTPOBAHUE, BHIIAPUBAHUE,
JUCTUIUISALUS, XpoMaTorpadusi), MpoBeIeHHe OYMCTKH MoBapeHHou conu. Habmonenue
Y ONKMCAHME ONBITOB, MIUTIOCTPUPYIOIIHNX 3aKOH COXPAHEHHS MACCHI.

BaskHelumne npeacTraBuTe 1M HEOPraHMYEeCKUX BellecTB

[IpencraBnenus o razax. Bo3nyx — cMech razos. CocTtaB Bo3iyxa. 3aKkoH ABOraipo.
Momsipabiii  00bEM  Ta3zoB. OTHocHUTeNnbHAs IUIOTHOCTh ra3oB. OrmpezeneHue
OTHOCUTEJILHOW MOJIEKYJISIPHOM Macchl Ta3000pa3HOro BEILIECTBA MO W3BECTHOU
OTHOCUTENIIbHOM TMJIOTHOCTH. (OObEMHBIE OTHOIIEHUS Ta30B TMPU  XUMUYECKHUX
peaxKuusx.

Kucnopon — sneMeHT u npocroe BemectBo. HaxoxeHrne KUciopoja B MpUpoOJIE,
bu3nYecKkre U XMMUYECKUE CBOMCTBa (peakiuu ropeHus U okucienwus). Ilporeccs
oKHclieHHus B xkuBoi npupoze. Oxcunsl. [Ipumenenne kucnopona. CrnocoObl NOTydeHUS
KHCJIOpOAa B JIAOopaTopuu U npoMbluieHHOCTH. [loHaTue o katanuzarope. Kpyrosopor
kuciopoa Brnpupozae. O30H — ajuioTponHasi Moaudukaus kucaopoaa. O30HOBBIN CITOM,
€ro 3Ha4eHue JJIs )KUBBIX OPraHu3MOB. Pa3zpyiieHne 030HOBOrO CIIosl.

TemnoBoil 3GHeKT XUMUYECKON peakii, TEPMOXUMHUYECKUE YpaBHEHUS, PK30- U
SHAOTEpMUYECKUE peakuuu. TornuBo. Vcnonb3oBaHuWe yriisi U MeTaHa B KayecTBE
TOTUIMBA. 3arps3HeHue Bo3ayxa. [lorsTrue o mapHuKoBOM 3¢ deKTe.

Bonopon — snemeHT u mpocroe BemectBo. HaxoxneHue Bomopoia B IPHUPOJE,
¢usnyecKkue U XMMUYECKHE CBOWCTBA, MPUMEHEHHE, crocoObl nmonydenus. [lonstue o
KHUCJIOTax U coisix. Mcnonp30BaHne BOJOPO/Ia B KAYECTBE TOILJIMBA.

Boma. ®wusmueckue cBoucTtBa Boabl. Boma kak pactBopuTens. PacTtBopbl.
HacpliieHHbIe 1 HEHACBIIEHHBIE PaCTBOPBL. PacTBOpHUMOCTH BeliecTB B Bojie. PaKkTOpHI,
BJIMSIOIIME HA PACTBOPUMOCTD TBEP/BIX U Tra3000pa3HbIxBeliecTB. CriocoObl BEIpaKEHUS
KOHILIEHTpALlM pPacTBOPOB: MaccoBas JOJs PAacTBOPEHHOTO BEILIECTBA, MOJIApHAs
KOHIIEHTpalus. Poib pacTBOpOB B IPUPOAE U B AKU3HU YEIOBEKA.

Xumuyeckue cBoicTBa Bojbl. [lonsTre 00 ocHoBaHusxX. [loHsiTHE 00 HHAMKATOpAX.
KpyroBopoT Boabl B mpupope. 3arps3HEHUE NpUPOAHbIX BoA. OXpaHa W OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukarus Heopranuueckux coenuHeHuid. Oxcuabl.  Kiaccudukarus
OKCHJIOB: coJieoOpa3yroiue (ocHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u

Hecosieo0pasyrolue.



MexayHapoaHas HOMEHKIATypa OKCHUIOB. TpUBHANbHBIE Ha3BaHUS OKCHJIOB.
duznyeckne U XapakTepHble XUMUYECKHE CBOMCTBA OKCHUJIOB (B3aMMOJIEHCTBUE C BOJIOM,
C KUCJIOTaMU U OCHOBAHUSIMHU, C IPYrUMU oKkcuaamu). [lomydeHnrue okcuaoB.

[loHATHE O THUAPOKCHUIIAX — OCHOBAaHUSIX W KHUCIOPOJCOAEPKAIIUX KHUCIOTaX.
Kucnotsl. Knaccuduxanus kuciaor. MexayHapo/iHas HOMEHKJIATypa U TPUBHAIbHbBIC
Ha3BaHUs KHUCIOT. PU3NYECKUE U XUMHYECKHUE CBOMCTBA KHUCIOT (B3aUMOJIECUCTBUE C
MeTaJJlaMH, C OKCHUJIaMU METAJJIOB, OCHOBAHUSIMU U COJIIMU ). P51 akTHBHOCTH METAJIIOB
H.H. bekerosa. Ilomyuenue kucnor. Kuciorel B npuponae, NpUMEHEHUE BaKHEMIIUX
KHUCJIOT.

OcHoBanus. Kiaccudukaius OCHOBaHMM: IIEI0YM U HEPACTBOPUMBIE OCHOBAHUSI.
MexnayHapoaHasi HOMEHKJIATypa OCHOBaHWM. TpUBHAIbHBIE HA3BAHUS OCHOBAHUU.
[[lemoun, ux CcBOWCTBA (B3aMMOJCHCTBHE C KHUCIOTHBIMU OKCHJIAMH, KUCIOTaMU U
COJSIMHU) M CHOCOOBI MONTYYEHUS. HepacTBopuMbIe OCHOBaHMS,  MX CBOWMCTBA
(B3auMoIeCTBIE
C KHCJIIOTaMHU) M CHocoObl monydeHus. AmdorepHocts. [lonsitue 006 amdorepHbIX
TUAPOKCUaX (Ha MpUMepe THAPOKCUIOB IMHKA M aJTIOMUHUS): XUMHUECKHE CBOMCTBA
(B3auMOCICTBUE C KUCIOTaMHU U 1EJI0YaMH) U TIOJy4YEHUE.

Conu (cpenHue, KAciable, OCHOBHBIE, BOIHBIE). MexayHapoaHas HOMEHKJIATypa
coned. TpuBuanbHble Ha3BaHUs cojeil. DU3NYECKUE U XAPAKTEPHbIE XUMUUYECKHUE
CBOMCTBA Ha IpUMeEpe CpeHuX colier. [lonydenue comnen.

I'enernueckas cBsI3b MEXAY KJIaCCAMU HEOPTaHMYECKUX COEAUHEHHUM.

JKcnepumenmanvHoe uzyyeHue 6ewecms U AGJNeHUN.:

KonnuecTBeHHOE OIpeneneHne coaepx aHus Kuciopoaa B Bosayxe. [lomydenwue,
coOupaHue, pacrno3HaBaHWE U M3y4YEHHE CBOMCTB Kuciopoja. HaOmonenue
B3aMMO/JICHCTBUS BEILIECTB C KUCIOPOJAOM U YCJIOBHI BO3ZHUKHOBEHHUS M IMPEKPAILCHUS
roperusi. O3HaKOMJIEHHE C 00pasliaMHl OKCHIOB M ONUcaHue ux cBOMCTB. [lomydenue,
coOupaHue, pacio3HaBaHUE U U3YYEHHE CBOWCTB BoJIOpoa (ropenue). Bzaumoneiictpre
Bostopoaa ¢ okcugoMm Meau (II). MccnenoBanne ocoOEHHOCTEN pacTBOPEHUS BEILLECTB C
pa3IMYHON PaCTBOPUMOCTBIO. [IpUroTOBIEHUE PACTBOPOB C ONPEACIIEHHON MacCOBOM
J0JIE PacTBOPEHHOro BewiecTBa. [IpuUroroBieHHe pacTBOPOB C  ONPENEICHHOU
MOJIIPHOM KOHLIEHTpaLHei PacTBOPEHHOIO  BEILECTBA. B3anmonericreue
BOJIbI C METAJUIAMU (HaTpUEM U KajibleM). OnpeeneHne pacTBOPOB KUCIIOT U IEJI0YEH
C  mnomompbpl  HHOMKaTopoB.  MccnemoBanume — oOpa3snoB — HEOPraHMYECKHUX
BEIIECTBPA3IMYHBIXKIacCOB. M3yuenue B3aumoneiictBusa oxkcuna meau(ll) ¢ pacrsopom
CEPHOM KHCIOTBI, KHCIOT C METaUlaMH, peakuui HeuTpammsanuu. llomydenue
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METAJIa IPYTHM U3 PacTBOpPa COJIU.
B3aumoneiicTBie TUAPOKCHIA IIMHKA C pacTBOpaMu KHUCIOT M Iuenoyed. Pemenue
HKCIIEPUMEHTAIBHBIX 337ad MO0 TeMe «OCHOBHbIE KJIACChl HEOPraHMYECKHUX
COCIMHEHUI».



Iepuonuyeckunii 3akon u Ilepuonnueckass cucremMa xumudeckux 3jemenTos /1.H.
Menpneneea. CrpoeHue aromoB. XuUMHYeCKasd CBA3b. OKHCIMTEJbHO-
BOCCTAHOBUTE/IbHbIC PEaKIUH

[lepBble MOMBITKH KJIACCU(UKAIIUU XUMUYECKUX 3eMeHTOB. lloHsTHe o rpymnmax
(cemeiicTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX W IIEIOYHO3EMEIbHBIX MeETaJlIaX,
rajoreHax, HHEPTHBHIX (OJIaroOpOIHBIX) razax. OJEMEHTBhI, KOTOphlE O00pa3yroT
am(poTepHbIE OKCUABI U TUAPOKCHUIBI.

Ilepuonnuecknii 3akoH. OTtkpbiTue Ilepuogmyeckoro 3akona. Ilepmoamueckas
cucrema xumuyeckux onemeHtoB J[.MI. MenneneeBa. KoporkomnepuogHas u
JUMHHONepuoHas hopmbl Tabnuiel «llepuonuyeckas cucreMa XMMHUECKHUX 3JIEMEHTOB
J.1. MenneneeBay. [lepuons! u rpynmnsl (A- u b-rpymnmsi).

Ctpoenne aromoB. CoctraB aroMHbIX sigep. HM3orombl. PannoakTHBHOCTS.
DNEeKTPOHBI. DIIEKTPOHHAsI OpOUTaIh. DHEPreTUYECKUEe YPOBHU U MOJYPOBHU aToMa: S-,
p-, d-opOuTanu. DIeKTpOHHbIE KOHPUTYpallMu U 3JEKTPOHHO-Tpaduueckue popMyIbl
atoMOB. DuU3MYECKMU CMBICI IOPSAKOBOIO HOMEpA, HOMEpa IepuoAa M TPYIIIbI
anemerTa. CTpoeHHE DSJIEKTPOHHBIX OOOJIOYEK aToMOB TMeEpBbIX 20 XUMHUYECKHX
anemeHTOoB lleprnonnueckoit cucremsl JI.1. MeHnneneeBa: pactpeaeneHue dJIEKTPOHOB 110
HPHEPreTUYECKUM YpPOBHSIM, TOAYPOBHSAM U  opOutainsiM. DU3HYECKUH  CMBICT
[lepnoandeckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHMS paguyca arOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKAX W HEMETAIMYECKUX CBOMCTB IIO rpynmnam M nepuonam. M3meHeHune
KHCJIOTHO-OCHOBHBIX CBOWCTB COEJWHEHHMM XMMHUYECKHX 3JJIEMEHTOB B IIEPHONAX H
rpynmax.  XapakTEpUCTHKAa  XUMHAYECKOTO  3JEMEHTa 1O €ro  IOJIOXKEHHUIO
B [lepnognueckoni cucreme JI.1. Menneneesa.

3nauenue llepuogumueckoro 3axkoHa u IlepmoanvecKod CHCTEMBI XUMHYECKHUX
DJIEMEHTOB JUIsl Pa3BUTHS HAyKU U NpakTuku. [[.11. MenaeneeB — ydeHbI U IPaKIaHUH.

DJIEKTPOOTPULIATENBHOCTh XUMUUYECKUX DJIEMEHTOB. XHMHUYECKas CBsI3b. Bumel
XUMHUYECKON CBSI3M: KOBAJIECHTHAs IOJIAPHAsl CBA3b, KOBAJEHTHAs HEMOJIIPHAs CBS3b,
MOHHAas CBSI3b. MexaHN3Mbl 00pa30BaHUsl KOBAJIEHTHOW M MOHHOM CBSI3U. DJIEKTPOHHBIE
U CTPYKTYypHbIE (hOpMYIIbI BelecTB. KaTHOHBI 1 aHHOHBI.

Kpucrannmmueckue u aMmopdHbie BellecTBa. TUIbI KPUCTATMYECKUX PEIIETOK:
WOHHAs1, aTOMHAs1, MOJIEKYJISIpHAsA U UX XapaKTEPUCTUKHU.

Crenenp okucienus. OmnpeneneHre CTeNeHe OKHUCIEHUS aTOMOB B OMHAapHBIX
coequHeHnAX. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. lIponeccel okucieHus u
BOCCTaHOBJICHHs. OKUCIUTENU U BOCCTaHOBUTENH. COCTaBIE€HUE YPaBHEHUN MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIM M pacCTaHOBKA B HHUX KOX((DUIIMEHTOB
METOIOM 2JICKTPOHHOIO OasiaHca.

IKCnepumeHmanbHoe u3yueHue 8euecms U s61eHul:
O3zHakomiieHre ¢ 00pa3liaMyi METAIIOB M HEMETAIIOB. MojienupoBaHue CTPOSHUS
MOJIEKYJI TIPY TTOMOIIIA PUCYHKOB, MOJIETICH, JIEKTPOHHBIX U CTPYKTYPHBIX (OPMYII.

[IpoBeneHrEe ONBITOB, MILTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakiui (ropeHue, peakiiuu pa3aoKeHUs, COCTUHEHUS ).



Mesxcnpeomemnbnie ceasu

Peanuszanust MeXIpeaIMETHBIX CBSI3€l INpU M3Yy4EeHUM XUMUU B 8 Kiacce
OCYILECTBIISIETCS YE€pEe3 UCII0JIb30BAHNE KaK OOILKMX €CTECTBEHHO-HAYUHbIX TOHITHH, TaK
Y TIOHSATUH, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HayKax.

OOmme ecTeCTBEHHO-HAYYHBbIE NOHSTHS: SIBJIEHHE (IIpolecc), HaydyHbId (HaKT,
TUMOTE3a, TEOpHs, 3aKOH, aHalu3, CHUHTe3, Kiaccuukamus, MepuoIUnIHOCTS,
HaOJII0/IeHUE, SKCTIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOJIEIIb.

dwuszuka: sSBICHUSA MPUPOABI, (DU3HUECKHE SIBICHUS, BEIIECTBO, TENO, (PU3UUECCKHE
BEJIMYMHBI, SAMHUIIBI U3MEPEHUs,00hEM,Macca, arperaTHBIECOCTOSTHUE BEIIECTBA, aTOM,
AJIEKTPOH, MPOTOH, HEUTPOH, MOH, MOJIEKYJIa, CTPOCHHE Ta30B, KUIKOCTEH M TBEPIbIX
(KpUCTAIITMYECKHX) TeJl, DJIEKTPUUECKUN 3apsijl, KOJTHMIECTBO TETIOTHI.

buonorus: 6uocdepa, horocuHTe3, Mporecchl 0OMeHa BEIECTB.

['eorpadus: atmocepa, ruapocdepa, MUHEPaNbI, TOPHBIE TOPO/IbI, MOJIE3HBIE
UCKOMaeMble, TOTUIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocgepa, MPOU3BOACTBO, XUMHUUECKHE TEXHOJIIOTHH, ChIPhE,
KOHCTPYKITMOHHBIE MaTepUAaIbL.

9 KUIIACC

BemecTtBo 1 XUMHYECKAs peakuus

[ToBTOpeHue u yriryOjieHue 3HaHU OCHOBHBIX pa3/ieoB Kypca 8 kinacca. CTpoeHue
aToMOB. (CBOMCTBa aTOMOB XMMUYECKHUX AJIEMEHTOB, UX  KOJIMYECTBEHHbIE U
KAUECTBEHHbBIE  XAPAKTEPUCTUKH  (pafuyc, DJIEKTPOOTPHULATENBHOCTh,  JHEPIUs
noHuzanuu). lIlocnenoBarenbHOCTh 3aMOJIHEHUS BJEKTPOHHBIX OpOUTalIell aroMoB
MaJibIX epro0B. OCOOEHHOCTH 3aIOJTHEHUS SJIEKTPOHHBIX OpOUTANIEH aTOMOB OOJIBIITNX
nepuonoB. Ilepmoguueckas cucTeMa XMMHUYECKHUX JJIEMEHTOB B CBETE NPEICTABICHUN
octpoeHnn aroma. CTeneHb OKHWCIEHWs W BaJeHTHOCThb. lIpeacraBinenue o

NIEPUOIUYECKOMN 3aBUCUMOCTH CBOMCTB XUMHYECKUX DJIIEMEHTOB
(37IEKTPOOTPUIIATENILHOCTh, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA, KHCIOTHO-
OCHOBHBIE CBOWCTBA OKCUOB U TUAPOKCHUIOB) OT CTPOECHHUS aTOMa.

Crpoenue BemecTBa. BemecTBa B TBepOM, KUAKOM U Ta3000pa3HOM COCTOSIHHH.
Buapl XuMuueckoi CBsI3U: MOHHAsA, KOBAJIEHTHAs (HEMOJpHAas, NOJsIpHasi); OOMEHHBIN U
JIOHOPHO-aKILIETITOPHBIN MEXaHU3M 00pa30BaHUsI KOBAJIEHTHOU CBSI3U.

MexMoneKyasipHble  B3auUMOJAEUCTBUS  (BOAOpPOJAHAs CBs3b, Ccuibl BaH-aep-
Baanbca). Tumbl KpUCTAJUIMUECKUX PELIETOK — AaTOMHAas, WOHHAas, MeTauIndecKas,
MOJIEKYJIIpHAsl — U OCOOEHHOCTH MX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA
KPUCTAJUIMYECKOU PELICTKU U BUJA XUMUYECKOU CBS3U.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUsI XUMUUeckux peakiuil. Kiaccupukanus

XUMHUYECKUX PEAKIMI MO Pa3IMYHbIM ITPU3HAKaM (110 YUCILy U COCTAaBY y4aCTBYIOLIUX

B pPEaKIMU BEILECTB, MO TEIIOBOMY 3((PEKTy, MO M3MEHEHUIO0 CTENEHEH OKHUCIEHUs

XUMHUYECKUX AJIEMEHTOB, 10 0OPAaTUMOCTH, MO YYaCTUIO KaTaau3aTopa, Mo arperaTHoOMy
COCTOSIHUIO PEarupyrominux BEIIECTB).

DJIEMEHTBl XUMHUYECKOM TEPMOAWHAMHUKH. ODHEPreTHKa XHUMHUYECKUX PEaKIHil.
TeroBoit 3h(dEeKT XUMHUECKON peakiuu. IK30- W SHIAOTEPMHUYECKHE PEaAKIIUH,
TEPMOXMMHUYECKUE YypaBHEHHs. 3akoH ['ecca m ero cnencrBusd. BeluucineHus 1mno
TEPMOXUMUYECKUM YPABHEHUSIM.



[ToHATHE O CKOPOCTU XMMHUUYECKOUN peaknu. 3aKOH JEUCTBYIOIIUX Macc. PaKkTopsl,
BIUSIONIME HA CKOPOCTh XMMHMYECKOM peakiuu. OJHeprus aktuBauuu. [lonstue o
karanuze. @epMeHTsl. UTHTHOUTOPHI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [lonsarue o
XUMHYECKOM paBHOBecuu, npuHuun Jle Ilarense. Y caoBus CMELIEHU XUMUYECKOTO
paBHOBecHs. DaKTOpPbI, BIHUSIOLIME HA COCTOSHUE XUMUYECKOTO PABHOBECHS.
[Iporno3upoBaHre BO3MOXKHOCTH MMPOTEKAHUS XUMUYECKUX TPEBPALLICHUIN B Pa3JIMYH bIX
YCJIOBUSIX HA OCHOBE MPEICTABICHUM 00 N3YYEHHBIX 2JIEMEHTaX XUMUYECKOW KUHETUKHU
Y TEPMOJIMHAMUKH.

OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakni. OKUCIUTEILHO-BOCCTAHOBUTEILHBIC
CBOMCTBA XHMHUYECKHX DJIEMEHTOB, 3aBHCHMOCTb OT CTENEHU OKHCJICHUA. BaxHbie
OKHCIUTEIN U BOCcCTaHOBUTENU. [lepmanranaTt kanus (xapaktepuctuka). CocTaBieHue
YPAaBHEHHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN C HCIOIb30BAHUEM METOJA
AJIEKTPOHHOT O OaaHca.

DIIEKTPOAUTHYECKAsT Jucconuralns. XUMUYECKHE PEeaklMu B pacTBopax. Teopus
ANEKTPOJIUTHIECKON aucconuanii. PacTBopeHne Kak (DM3MKO-XMMHUYECKHUN IPOIECC.
[TonsiTHe O TUIpaTaX U KPUCTAIIOTUIPATAX. DJICKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MEXaHU3M JIMCCOIMALINN BEIIECTB C PA3JIMYHBIM BUJOM XMUMHUUYECKOW CBS3H.
CunibHbIe U clla0ble AMEKTPOoNUThl. CTENeHb AMCCOLMAIlMU, KOHCTAaHTa JUCCOILMAIUU.
Honnoe MIPOM3BEICHUE BOJbI. Bonopoansrit OoKa3aTeb. Nupukatopsl.
DIIEKTPOJIUTUYECKAS TUCCOLIUALINS KUCIIOT, OCHOBAHUM U COJIEH.

Peakiun moHHOro oOmeHa. YCIOBUS MNPOTEKaHUS PEAKIUid HOHHOTO OOMEHa.
MornekynspHble, TOJHBIE U COKpAIlEHHbIE WOHHBIE YypaBHeHHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBAaHHMWA M COJIEH B CBETE€ MPEJICTABICHUNA OO0 3IEKTPOTUTUUYECKOM
nucconuann. KauecTBeHHbIE peakIui Ha UOHBI.

I'mapomms conen. IoHHBIE ypaBHEHUS THIPOJIN3a COJICH. XapaKTep Cpelbl B
BOJIHBIX PaCTBOpPAX COJIEH.

JKcnepumenmanbHoe uyueHue 6euwecms U AGJNeHU.

O3HaKOMIIEHHE C MOJENISIMUA KPUCTAIIIMYECKUX PELIETOK HEOPraHU4YeCKUX
BEIIECTB — METAJUIOB U HEMETAIIOB (rpaduTa U anmasa), CJI0XKHBIX BEIIECTB (XJIopHaa
HaTpusl). McciienoBanre 3aBUCHMOCTH CKOPOCTH XMMUYECKON PEaKIMU OT BO3JEHCTBUS
pa3nu4IHBIX PakTOpoB. ONBITH, WILTIOCTPUPYIOIIHE 00PATUMOCTh XUMHUYECKUX PEaKIni.
HccnenoBannue 3JIEKTPONPOBOAHOCTH PACTBOPOB, IMpoOILEcca JUCCOLMALMM  KHUCIOT,
nienoyed u coner. llpoBeneHue OMBITOB, WIUTIOCTPUPYIOIINUX IPU3HAKA MPOTEKAHUS
peakiuii HoHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJECICHUE ra3a, 00pa3oBaHUE BOJIbI).
[IpmeHeHue HHAMKATOPOB (JIaKMyca, METHIIOPaHKa u
(denondranenna) s ONpeAesieHUs XapaKTepa Cpelibl B pacTBOPaX KUCIOT, OCHOBAHUM U
comer. IIpoBeneHue  ONBITOB, WUIIOCTPUPYIOIIUX  IPUMEPB  OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKLUHUA PA3NOKEHUS, COCAUHEHUS). PacnoznaBanue
HEOPraHMYECKUX BEILECTB C IMOMOILIBI0 KAYECTBEHHBIX peaklUuil Ha HOHBL. PemieHue
HKCIIEPUMEHTAIbHBIX 33/1a4 M0 TeMaM: «OKHCIUTEIbHO-BOCCTaHOBUTENILHBIE PEAKIINNY,
«'maponus coneny, « NEKTPOIUTHYECKAS] TUCCOLUALIUS.

HemeTtasibl 1 UX COeTMHEHUA
061118.5{ XapaKTECPHUCTUKAa HEMCTAJIJIOB. OcobenHoctn CTPOCHHUA aTOMOBXNMHNYCCKUX



AJIEMEHTOB, TPOCTHIX BEIIECTB, ayuIoTponus. OKUCIUTETLHO-BOCCTAHOBUTEIbHbBIC
CBOICTBAa HEMETaUIOB. CpaBHUTENIbHAS XapaKTEPUCTUKA COEAMHEHN HEMETAIIOB.

OO6mras xapakTepucTuka rajoreHoB. OcCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE
creneHu okuciieHust. CTpoeHue U PU3NUEeCKrUe CBOMCTBA MPOCTHIX BEIIECTB — FAJIOI'€HOB.
XUMHUYECKHUE CBOICTBA HA MPUMEPE xjiopa (B3aUMOJIEUCTBUE C MeETaJlJIaMu,
HEMeTaJlJIaMU, BOJOH, Ienodyamu). Xyopooaopoa. ComsiHas KHUCIOTa, XUMHUYECKHE
CBOICTBa, MOJIydeHue, npuMeHeHue. JleiicTBre Xjiopa U XJIOPOBOJOPOJa Ha OpPraHU3M
YyeJoBeKa. BaxHeWIMe XJIOpHUABI M MX HAXO0XKICHUE B npupoge. llonstue
0 KUCJIOPOACOIEpKAIIUX KUCIIOTaxX XJIOpa U UX COJSX.

OO6mrast xapakTepucTuka XUMHUYECKHX 5JieMeHTOB VIA-rpynmel. OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTEPHbBIE CTEeTICHH OKucIeHus. CTpoeHue u (U3nIecKue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOJia U Cephbl. AJIOTPOMHBIC MOAU(DUKAIIMU KUCIOpOoAa U
cepbl. XMMHUUYECKHE CBOICTBA cephbl (B3aMMOJACIHCTBHE C HEMETaUlaMU, MeETajUlaMu,
KOHIICHTPUPOBAHHBIMU a30THOM M cepHOl kucimotamu). CepoBOAOpOH, CTPOCHHE,
bu3nUecKrue U XUMUYECKHE CBOWCTBA (KUCIOTHBIE M BOCCTAHOBUTEIHHBIC CBOWMCTBA).
Oxcuabl cepbl Kak MPeICTABUTENHN KUCIOTHBIX OKCUI0B. CepHUCTask KUCIOTa U €€ COJIH.
CepnHast kuciora, ¢pu3NYecKre W XHMHUYECKHE CBOMCTBA (OOIIME Kak MpeICTaBUTENS
Kjacca KucnoT u crnernuduyeckue). Coau CEepHON KHUCIOThl. XUMUYECKHE pPEaKIlH,
JeXale B OCHOBE IMPOMBIIUICHHOIO Croco0a TOJNy4eHUsI CEpHOM KHUCIIOTHI.
[IpencraBieHrus O XUMHUYECKOM TIPOM3BOJCTBE W CBSI3AHHBIX C HUM MNPOQPECCHsX.
[IpumeHeHnue cepHOMl KHUCIOTHI U CynbdaToB. KauecTBeHHbIE peakinuu Ha CylIbQUT-,
cynbdua- U cynbdar-aHuoHbl. HaxokneHue cepbl U €€ COCIUHEHUM B MPHUPOJE.
XHUMUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpellbl COCIMHEHUSMHU CEpPbl (KUCIOTHBIC
JIOXK]IH, 3arPSI3HCHHE BO3yXa), CIIOCOOBI €ro MpeI0TBPaIlCHHS.

OO0miast XapakTepUCTUKA XUMHYECKUX dleMeHTOB VA-rpynnbl. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEpPHbIE CTENEHU OKUCICHHS. A30T, paclpoCTpAHEHUE B
npupoae, (puznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C METallIaMH,
BOJIOPOJZIOM, KuCIOposioM). KpyroBopot azora B mpupoje. AMMHAK, €ro (U3NYECKue U
XUMHUYECKUE CBOICTBA (OKUCIICHUE, OCHOBHBIE CBOMCTBA  BOAHOIO pPacTBOpa),
NpUMEHEHUE M TOJIydeHHe B JabopaTopuud M MNpOMbIIITIEHHOCTH. MoH amMMoHwus,
JIOHOPHO-AKIIENITOPHBIA MEXaHN3M ero oOpa3oBanus. Coau aMMOHUS, UX Pu3ndeckue
U XMMUYECKHUE CBOMCTBA (Pa3iioKeHHE U B3aUMOJICHCTBUE CO LIEJI0YaMu), TPUMEHEHHE.
KauectBenHas peakuusi Ha monsl amMoHust. Okcuast azota (I, II, 11, IV, V). Azotucras
KHCIIOTA. A30THAs KMCIIOTA, €€ Moy4eHue, (u3ndeckue 1 XMMUUeCKHre CBOMCTBa (001ue
KaK TPEACTaBUTENS KJacca KHUCIOT U CHerupUYecKue), MPUMEHEHHE. XHUMHYCCKHE
peakiuu, JeXallue B OCHOBE IOJYYEHHS A30THOW KHUCIOTHl B IPOMBIIIJIEHHOCTH.
Hutpatet u Hutputbl. KauecTBEHHbIE pEakUMM HA HUTPAT- U HUTPUT-AHUOHBI.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpelbl COCAUHEHHSIMHU a30Ta (KUCIOTHBIC
JIOK]TH, 3arpsi3HEHUE BO3/yXa, TOYBHI U BOJOEMOB).

®dochop, amnmorpornHsie Moaudukauu (ochopa (6enbiii U KpacHbl docdop),
dbu3nyeckre U XMMUYECKHE CBOMICTBa (B3aMMOJCHCTBUE C METalIaMH, KUCIOPOJOM,
raJioreHaMu, KOHIICHTPUPOBAaHHBIMHU a30THOM U cepHOI kucioramu). Okcuasl pochopa



(ITL, V), docdopuas kucnora, puznueckue u xumuueckrue KauectBenHas peakius Ha
docar-uonsl. [Ipeacrasnenus o ramorenngax (111, V).

[lonsiTue 0 MHUHEpadbHBIX yH0OpeHUusax. A30THbIE, (HOCPOpHBIC, KOMILIEKCHbBIE
yaoOpeHus. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH cpeibl COSAMHEHUSIMHU a30Ta U
dbocdopa.

OO0miast xapakTepucTUKa XUMUYECKHX 3JeMeHTOB I[VA-rpynnsl. OcobGeHHoCTH
CTPOCHHUSI AaTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUSA. YTIEpoJ, aIOTPONHbIE
Moaudukauuu (rpadur, ammas, ¢ymiepeH, rpadeH, HaHOTPYOKH), (Qu3nyeckue u
XMMHUYECKHE CBOWCTBA MPOCTHIXBEUIECTB(B3aUMOICHCTBUE ¢ METAJUIaMU, HEMETalJIaMH,
KOHIIEHTPUPOBAHHBIMU a30THOM M cepHOM kucioramu). [lonstue o0 aacopOuLMH.
Kpyrosopor yriepoga B npupoae. Okcuabl yriepoaa, ux (Gpusndeckue U XMMHUECKHE
CBOWCTBA, ACHCTBUE HA KUBBIE OPraHU3MBbI, MTOJIyYEHHE U TPUMEHEHHE. D KOJIOTMUYECKUE
npo0OsieMbl aTMOcepbl, CBsi3aHHbIE ¢ okcuaoM yriaepoaa (IV). YronbHas kuciora u ee
CoMH, UX (PU3NUECKHe U XMMHYECKHE CBOICTBA, MoyuyeHue u npuMenenue. Kapoonarsi,
ruApokapOoHaThl, UX cBoicTBa. KauecTBeHHas peakius Ha KapOOHAT HOHBI.

[lepBoHavanpHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUAX
yriaepoja: yrieBoJopoAbl (MeTaH, 9TaH, STWJIEH, alleTHJIEH), STaHOJ, TJUIEPHH,
yKCycHasi Kuciyiota. I[IpupoaHble MCTOYHUKHU YIriI€BOIOPOAOB (Yroijib, MPUPOAHBINA ra3,
He(Th), IPOAYKTHI UX MEPEPadOTKU, UX POIb B OBITY U MPOMBINIIIEHHOCTH. [loHATHE O
OMOJIOTMYECKM BaKHBIX OPraHMYECKUX BEUIECTBAX — XKHUPAX, O€JIKaxX, YrieBoAax — U UX
POJM B KU3HHU 4esioBeKa. ENMHCTBO OpraHMuecKuX U HEOPraHM4ECKUX COETUHEHUI.

Kpemuuii, ero ¢usmyeckue M XHMHUYECKHE CBOWCTBAa (B3aUMOJECHCTBHE
C METaJlJIaMH, KUCJIOPOJIOM, YIIEpOJOM, rajloreHaMu), ModydeHue u npumeHenue. Poip
KpeMHHUs B ipupone u texuuke. Okcua kpemuus (IV), kpeMHueBast KUCIIOTa, CUIMKATHI:
busnyecKkue 1 XUMUIECKUE CBONCTBA, MOyYCHNE U TIPUMEHEHUE B OBITY H
IPOMBILUIEHHOCTU. BaxkHel11e cTpouTelibHbIe MaTepUalibl: KEpaMHKa, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. [Ipobimempl  OGe3omacHOro HCIIOJIb30BaHUS

CTPOUTENbHBIX MAaTEPUATIOB B TOBCEAHEBHOM KU3HHU.

Bbop. Ocobennoctu crpoenus aroma. OO0IME IpeCTaBICHUS 0 (PU3NYECKUX U

XUMHUYECKUX CBOMCTBaxX. bopHas kucnora.

DKchepumenmanbHoe uzyueHue 8eujecms U A61eHUll.

O3zHakomileHHEe ¢ oOpasliaMy MPUPOAHBIX XJIOpHUAOB (TamoreHnnoB). [IpoBenenue
OIBITOB, OTPAXAOIIUX (UNYECKUE U XHUMHUYECKHE CBONCTBA TaJOr€HOB M HX
coennHeHuM. M3ydeHue CBOMCTB COJSIHOM KHUCHOTHL [IpoBeneHme KadeCTBEHHBIX
peakiuii Ha XJOpuUa-, OpOMHA- M HWOIWI-UOHBI, M HAONIOJEHUE TMPHU3HAKOB HX
nporekanus. O3HaKoMJIeHHE € OO0pa3luaMHu cepbl U €€ NPUPOAHBIX COEIUHEHHI.
HaGmonenrne mnporecca oOyriavBaHUs caxapa IOJA JEUCTBHEM KOHLEHTPUPOBAHHOU
CepHOl KHUCIOTHl. M3ydeHHMe XMMHYECKUX CBOWCTB pa30aBIIEHHOM CEPHOW KHUCIOTHI.
[IpoBeneHne KaueCTBEHHBIX peaKkUUil Ha cynbPua-, cyabPur- u cyiab(har-uoHbl, U
HaO0/I0/IeHNE MPU3HAKOB UX NpoTekaHus. O3HaKOMIIEHHE C (PU3MYECKMMU CBOMCTBAMU
azora, ¢ochopa U UX COEAMHEHUH, 0OpazlaMH a30THBIX M (POCPOPHBIX yTOOpPEHUH.
[Tonyuenune, coOupaHue, pacrio3HaBaHUE U HU3YUYCHHE CBOWMCTB aMMHaKa, HU3ydCHHE
CBOMCTB coOJied aMMOHHUs. lIpoBelleHME KayeCTBEHHBIX PEaKUHW HAa HWOH aMMOHHS,
HUTPUT-, HUTpAT- U (ocdaT-uoHbl, U U3yUYeHUE NMPU3HAKOB MX NpoTekaHusd. M3yuenue
B3aMMOJICHCTBHS KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbI0, CBOMCTB (hoChHOPHOM
KHCJIOTBI U €€ cojieil. O3HaKOMIIEHHE C MOJIEISIMH KPUCTAUIMYECKUX PEIIETOK ajiMasa,



rpaputa W QymwiepeHa, C TPOLECCOM  aJcopOIMU  PACTBOPEHHBIX  BEIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTpoMCTBOM TipoTuBorasza. IlomydeHue, coOupaHue,
paclo3HaBaHUE M U3YYEHHUE CBOWMCTB YIJICKHUCIOro rasa. IIpoBemeHue KaueCTBEHHBIX
peakuii Ha KapOOHAT- M CHJIMKAT-WOHBI, W HM3YYCHHE IPHU3HAKOB HMX IPOTCKAHMS.
N3ydyeHne B3auMHBIX MPEBPAIICHU KapOOHATOB U rujipokapooHaToB. O3HAKOMIICHHE C
oOpa3llaMu TPUPOAHBIX KapOOHATOB U CHJIMKATOB, C NPOAYKIHUEH CHIIMKATHOMN
MPOMBINUIEHHOCTH. PelleHne HSKCIEepUMEHTABHBIX 3ajad 1o Teme «Baxuenmme
HEMETAJUIbI U UX COCTUHCHUSIY.

MeTtaibl M MX COeAMHEHUS.

OG6mue cBoiicTBa MetayuioB. OOIIas XapakTepUCTUKA XUMUUYECKUX IJIEMEHTOB —
METa/VIOB Ha OCHOBAaHWM WX TMONoXeHus B Ilepumomnyeckodl cucTteMe XHMHUYECKHX
sanemenToB .M. MenneneeBa n crpoenus aroMoB. Metaiuiel A- u b-rpynn. Ctpoenue

OPOCTHIX  BEIIECTB — METAUIOB. Merauimyeckass CBA3b U METaUIMYecKas
KpUCTAJUIMYECKasi pelieTka (MpUMUTUBHAsA KyOudeckas, OOBEMHO-LIEHTPUPOBAHHAS
KyOuueckas, IpaHELEHTPUPOBAaHHAS KyOuueckas, reKcaroHaJIbHas

IJIOTHOYIIAKOBaHHAsS). 3aBUCHUMOCTh (DU3UYECKUX CBOWCTB METAIOB OT CTPOCHHUS
KPUCTAJUIOB. DJICKTPOXUMHUYECKUIN PsAJl HaNpsHKeHUH MeTauioB. OOIME XUMHYECKHE
cBoiicTBa MeTaiuioB. OO0IIKE CIIOCOOBI MOMYUSHUS METALIOB, METAILTYPrus. DJICKTPOJINU3
pacIIaBOB M paCTBOPOB COJICH KaK OJIMH U3 CITIOCOOOB MOTydeHHsI MeTa/uioB. IloHsTHE O
KOPPO3UH METAJJIOB, OCHOBHBIC CIOCOOBI 3alUThl UX OT Kopposuu. CruiaBbl (CTalb,
YyryH, AIOPaTIOMUHUMN, OpoH3a). IlpuMeHeHHe MeTalioB M CIUIaBOB B OBITY H
MIPOMBIIIIEHHOCTH.

Memanner A-epynn

[Ilenounble MeTawibl: TOJOXKEHWUE B llepHoaMyYecKOr CUCTEME XUMHUYECKUX
sanemeHToB [[.MI. MeHneneeBa, CTpOEHHME HX AaTOMOB, HAXOXIAEHHUE B MPUPO/IE.
dusznyeckue W XUMHUYECKHE CBOMCTBA (Ha TMpUMEpe HATpUsl U Kajus), MOJydeHHE.
Okcuapl ¥ TUAPOKCUALI HATpusd M Kaius. [IpuMeHeHHE WICIOYHBIX METAIOB U HX
coeuHeHu. buonornueckas poJjib HaTpUS U KAJIUSL.

[IlenouyHO3EMEINBHBIE METAIIIIBI MATHUW U KalbLUW: NOIOXKeHUe B [lepuoanueckon
cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa, CTpoeHHE UX aTOMOB, HAX0XKJAEHUE
B npupoge. Dusznueckue W XMMHYECKME CBOWCTBA MArHUSl W KaJbIUS.
Baxneimue coequHeHUs] KalblUsi U MarHusi (OKCUJ, THUIPOKCHU, COJIM), CBOWCTBA,
npuMeHeHue. JKecTKoCTh BOJIBI UM CHOCOOBI ee ycTpaHeHusi. KpyroBopoT kaiblusi B
MPUPOJE.

AmoMuHAN: nosIoKeHue B lleproanueckoit cucteMe XuMU4ECKHUX 31eMeHToB [ 1.
MenpeneeBa, CTPOCHUE aTroMa, HAXOXKACHHUE B mpuponac. OU3MYecKue U XUMHYECKHUE
CBOMCTBa amoMUHUSI. AMQOTEpHbIE CBOWCTBA OKCHJA W THUJIPOKCU]IA ATIOMHUHUS.
[IpuMeHeHnE antOMUHUS U €TO CIUIABOB.

Memannvr b-epynn

OO6mrast xapakTepucTHKa MeTauioB b-rpymni (moOOYHBIX TOATPYII): MOJOKEHUE B
[leproauyeckoii cucreme xumuueckux snemenTos J[.M. MenzaeneeBa, o0coOOEHHOCTH
CTPOEHUSI aTOMOB. SIBJICHHE «IIPOBAJIA»3JIEKTPOHA HA IPUMEPE CTPOCHUSI aTOMOBXPOMa,
Menu, cepedbpa. BaenTHbie cocTosiHUS aTOMOB d-371EMEHTOB, CTETICHN OKHCIICHUS
aTOMOB B COEMHEHUSIX. 3aBUCUMOCTh KMCIOTHO-OCHOBHBIX CBOMCTB OKCUJIOB U



TUIPOKCUIOB METAJIJIOB OT 3HAUEHUSI CTETICHH OKHUCIICHUS dJIeMEHTa B COeJMHEHUH (Ha
npuMepe coeuHeHn xpoma). [lepBoHavanbHbIe MPeCTaBICHUS O KOMIUIEKCHBIX
COCIMHEHUSIX.

Menp u cepeOpo: CTPOCHHE aTOMOB, CTEMEHM OkuciaeHus. OOmme KpaTkue
npelcTaBlieHus O (U3MYECKUX ¢ XHMHYECKHMX CBOMCTBAX IIPOCTHIX BEIECTB
(B3aUMOZCICTBUE C KUCIOTAMU-OKUCIUTEISIMHU), 00 UX OKCUJIAX, THAPOKCUIAX U COJISX,
ux npuMeHenuu. [IpencraBreHus 00 aMMHUAYHBIX KOMIUIEKCax cepedpa U MeIu.
KauecTBeHHbBIE peakiuy Ha KaTHOHBI Meau (2+) U cepedpa.

[uHK: cTpoeHHE aTOMa, CTENEHb OKUCIEHUs. XapaKTepUCTUKa (PU3UYECKUX U
XUMUYECKUX CBOWCTB, MPUMEHEHHE, aM(pOTEpPHBIC CBOWCTBA OKCHJIAa M THIPOKCHJA.
KadecTBeHHbIE peaklii HA KATUOHBI [IMHKA.

Kenezo: crpoeHue aroma, CTENEHU OKucIeHUsA. HaxoxaeHnwe B mOpuUpoOjeE.
du3nyecKkne M XUMHUYECKHE CBOMCTBA KeJe3a, NMPUMEHEHHE. buosiormyeckas poib
xene3a. Okcupl, runpokcuibl U conu xkenesa (1) u xxenesa (I1I), ux coctas, cBolicTBa U
nonydyeHue. KauecTBeHHbIE peakliMi Ha KaTUOHBI xkene3a (2+) u xene3a (3+). UyryH u
CTaJlb — CIUIaBbI >keJie3a. [Ipou3BOJICTBO UyryHa M CTaIU. DKOJOTUYECKUE MPOOIJIEMBI,
CBSI3aHHBIE C METAJTYPru4e€CKUMU IMPON3BOJCTBAMMU.

IKCcnepumeHmaibHoe u3yueHue euecms U A61eHull:

O3zHakomileHHE ¢ 00pa3liaMy METAJUIOB U CIUIABOB, UX (PU3MUYECKUMH CBOMCTBAMHU.
MopenupoBanue METAIUITMYECKON KPUCTAJUTMYECKOU pELIETKU. N3yuenne
B3aMMOJICHCTBUS METAUIOB C BOJOW, C pacTBOpPAMH COJIEW M KHUCIOT, UCCIEIOBAHHE
MPOIIECCOB 2JIEKTpoJiM3a pacTBOpoB xjopuaa meau (II) m mogmpa kamus, KOppo3uu
MeTauioB. M3ydeHue ocOOEHHOCTEW B3aMMOICHCTBHUSI OKCHUIOB KaJbLIMSl M HATPUS C
BOJION, UX THAPOKCUIOB — ¢ okcuaoM yraeposaa (IV) u kucinoramu. M3ydeHue cBOWCTB
KapOOHAaTOB W THAPOKAPOOHATOB KaJbIMs, >XECTKOW Bonbl. M3yueHume mpoiieccoB
MOJIYYEHUs THUIPOKCUIOB JKee3a, MX XMMHUYECKUX CBOMCTB. M3ydeHue mnpu3HAKOB
MPOTEKAHUSI KaYE€CTBEHHBIX PEaKIMi Ha HMOHBI (MarHusi, KaJblys, aJFOMUHUS, IIUHKA,
xkenesa (2+) u xkenesa (3+), menu (2+). Habmrogenue v onucanue OKpalvBaHus IiaMeHu
MOHAMU HaTpusi, Kaiug U Kanblus. VccnenoBanue am(poTepHBIX CBOMCTB T'MAPOKCHIA
amoMuHus, rugpokcuga  xpoma  (III) w  rugpokcupma  nuHKa.  PemeHue
DKCHEPUMEHTAIBHBIX 337a4 M0 TeMe «BaHelIlne METaTbl U UX COCAUHEHUS.

XHUMHUSA M OKPYKAOIIAsA cpeaa

BemectBa n Matepuaibl B IOBCEAHEBHOM KU3HU YEJIOBEKA. BaxkHelne BemecTna
¥ MaTepHalibl, 00JIACTH WX MPUMEHEHHs. be3onacHoe HCIoIb30BaHNE BEIIECTB U
XUMUUYECKUX PEAKIUNA B OBITY. [TepBast momo1b npu XUMHUYECKUX 0KOTrax v
OTPABJICHUSIX.

Hogeie maTepransl 1 TeXHOJIOTUH. [[pUHIUIIBI «3EJIEHON XUMUW.

XUMHUS U 3JI0pOBbE. 3HAYEHHUE H3YyYAaeMbIX XHMHUUYECKHUX DJIEMEHTOB M HX
COeIMHEHUN sl (PYHKIMOHMPOBAHMUS oOpraHu3Ma deioBeka. I[loHATHE O 310pOBOM
oOpa3se KU3HH.

XUMUYECKOe 3arpsi3HCHUE OKPYKaIoIIeH cpeabl. DKOJIOTHYECKUe MpoOJIeMBbl,
CBSI3aHHBIE C COCAMHEHUSIMU YIrJepoja, a30Ta, Cepbl, TsKeIbIX MeTauioB. [lonstue o
[TJK. Ponb XuMuUM B peIIEHUH KOJIOTMYECKUX MPOOIIEM.

3KCI’l€pMMeHmaJZbH0€ usyuernue eeugecme u SGNEeHUl:
O3HaKOMIJIEHHUE C 06p8.3HaMI/I MaTepPIaJIOB(CTeKHO, CILIaBbl METAJLJIOB, ITOJIMMCPHBIC



Marepuainsl). OnpelielieHle KUCIOTHOCTH MPUPOAHBIX BoJ. MojenupoBaHue mpoiecca
o0pa3oBaHUsl KUCIOTHOTO JIOK/IsI, H3YUYE€HHUE €r0 BO3/ICHCTBUS Ha MaTepHaIbI.

IHoBTOpEeHHe 1 00001IeHNEe 3HAHN OCHOBHBIX Pa3/ieioB KypcoB 8—9 kiaccoB
[Tepuonnuecknit 3akoH u llepuoanyeckas cucreMa XMMAYECKUX SJIEMEHTOB B
CBETE

MPEJCTABJIEHUN OCTPOCHUS aTOMa. 3aKOHOMEPHOCTH BU3MEHEHU U CBOMCTBXMMUYECKUX

AJIEMEHTOB U UX COCIMHEHUM B MEPUOJIaX U rpymmax.

CtpoeHue BeleCTBA B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSTHUU. Bujbl
XUMHUYECKON CBSI3U. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOU
pEIIeTKHU U BUJIa XUMUYECKOU CBSI3H.

Krmaccupukamums  XUMHYECKHX ~ pEaKIMd MO0  pa3IMYHBIM  IIPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B Pa3IMUHBIX
YCJIOBUSIX HA OCHOBE MPEICTABICHUN XUMUYECKON KUHETUKU U TEPMOJIUHAMUKH.

XUMHYECKHUE PEAKLINU B pacTBopax. [ uaponns coneut. Peakunum okucieHus -
BOCCTAHOBIICHHUSI. DIIEKTPOJIH3.

CBolicTBa  KHUCJIOT, OCHOBaHMM M COJ€ll B  CBETE€  IPEJICTaBICHUM
00 JIEKTPOITUTUYECKON TUCCOIMALINY U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.

Mesxcnpeomemmnbnie ceasu

Peanuzanps MeXNpeOMETHBIX CBA3€M NpU HM3Yy4EHMM XUMHH B 9 Kiacce
OCYILIECTBIIAETCS YE€PE3 UCIOIB30BAHNE KAaK OOIMX €CTECTBEHHO-HAYYHBIX OHITHH, TaK
Y TIOHSATUH, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HayKax.

OOmre ecTeCTBEHHO-HAYYHbIE MOHSTHS: SIBJIEHHE (Ipouecc), HaydyHbld (akT,
TUIO0TE3a, TEOpHUs, 3aKOH, aHaliu3, CHUHTE3, KiIacCUPUKaluus, NEePUOIUIHOCTb,
HAOJIO/ICHHE, DKCIEPUMEHT, MOJEIUPOBAHHE, H3MEpPEHUE, MOAENb, TEXHOJIOTHUs,
MaTepHabl.

®duszuka: BeUIeCTBO, TeNo, (prU3nuecKue BETUYMHBI, €IUHUIBI U3MEpPEHHs, Macca,
00bEM, KOJMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperatHble COCTOSIHHE BEIIECTBA,
CTPOEHHE Ta30B, XKUAKOCTEHM M TBEPAbIX (KPUCTALIMYECKUX) TEJ, KPUCTAILNIMYECKas
peleTKa, 3J1eKTPOH, AP0 aToOMa, NPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMbI, KBAHTBHI,
palMOaKTUBHOCTh, anb(a-, OeTa- M ramMMa-u3aydeHHe, »JJICKTPUUECKUU 3apsj,
MIPOBOTHUKH, TTOTYIIPOBOJHUKH, AUIIECKTPUKH, COTHEUHBINA CIEKTP, pa3iokeHue 6eIoro
CBETa B CHEKTP.

buonorus: skocucrema, 6moctepa, porocuntes, mporeccsl 0OMeHa BEIIECTB,
MUHEpaJIbHbIE YI0OPEHUsI, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI, MTOJIE3HBIC
MCKOIIa€MbI€, TOIUIMBO, BOJHBIE PECYPCHI, MJIaHETA 3eMJISl.

TexHonorus: CTpouTEIbHbIE TEXHOJIIOIMH, CEIbCKOXO035CTBEHHBIE TEXHOJIOTUH,
TEXHOJIOTUH 3JEKTPOHHON MPOMBIIIJIEHHOCTH, HAHOTEXHOJIOT U H.

IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC PE3YILTAThI OCBOCHUS IIPOIrpaMMbl OCHOBHOI'O O6H_I€I‘O 06p330BaHI/I§I



JOCTHUI'alOTCA B XOAC o6yquH5{ XM B CIHUHCTBC y‘IC6H0ﬁ 1 BOCIMTATCIbHOU
ACATCIIBHOCTU O6pa30BaTCHLHOﬁ opranu3aliii B COOTBCTCTBHHN C TpaauIMOHHBIMU
pOCCHfICKHMH COOUOKYIbTYPHBIMHU n AYXOBHO-HPAaBCTBCHHBIMU OCHHOCTAMU,
IMPUHATBIMHA BO6IH€CTB€ I[IpaBHJIaMHi U HOPMaMHU ITOBCACHUA U CHOCO6CTBYI'OT ImponcccamM
CaMOIIO3HaHUsA, CaMOPA3BUTHA U COIUAJIN3alINU 06yqafonmxc;1.

JIMYHOCTHBIC PC3YJIbTAThI OTpaxaroT T'OTOBHOCTB 06yqa}0mnxc;l
PYKOBOACTBOBATLCA CHUCTEMOM IMO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIIupPCHHUC
OIIbITa ACATCIBbHOCTH HAa €€ OCHOBC, B TOM YHCJIC B 4aCTH:

1) maTpMOTHYECKOr0 BOCIIUTAHMSA:

IIPOSIBIICHUE LIECHHOCTHOIOOTHOLIEHHUS K OT€YECTBEHHOMYKYJIbTYPHOMY, HAYYHOMY
Y UCTOPUYECKOMY HACJIEANIO, IOHUMAHUE 3HAYEHUS XUMUYECKOU HAYKU U TEXHOJIOTUH
B ’KM3HU COBPEMEHHOI'0 O0OIIECTBA, B Pa3BUTHH 3KOHOMUKHU Poccun 1 cBOero pernona;

2) rpasKaaHCKOr0 BOCIUTAHMS:

MPEACTABICHUE O COLMAIBHBIX HOPMAaX M MPaBHJIaX MEKIMYHOCTHBIX OTHOIIEHUN
BKOJUICKTUBE, MPOSBIICHUE KOMMYHUKATUBHON KYJIbTYPhl BPa3HOOOPa3HOH COBMECTHOM
JEATEeNbHOCTY;

CTpeMJICHHE K B3aUMOTIOHIMAHUIO U B3aUMOTIOMOIIIN B TIPOIEecCe yIeOHOU U
BHEY4E€OHOH JEsTEIIbHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U MOCTYIKHA CBOMX TOBAPHUILEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCJEICTBUN MMOCTYIIKOB;

3) popMupoOBaHMS LEHHOCTH HAYYHOI O IIO3HAHMSA:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XMMHUYECKOW peakluy,
COOTBETCTBYIOLIIME COBPEMEHHOMY YpPOBHIO pa3BUTUS HAayKd U HEOOXOOUMBIE ISt
ITOHUMAHMSA CYIIIHOCTH HAYYHOM KapTUHBI MUPA;

OCO3HAHHE LICHHOCTH HAYYHOIO IMO3HAHUS JUJISl Pa3BUTHS KaKJIOTO YEIOBEKA U
MIPOM3BOIUTEIBHBIX CUJI OOIIECTBA B IIEJIOM, POJIM U MECTA HAYKH «XHUMHUS» B CUCTEME
HayY4HBIX MTPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHS ITPUPOBI, B3aUMOCBA3IX
YEJIOBEKA C MIPUPOTHON U TEXHOJIOTUYECKON CPENOM;

Mo3HaBaTelbHAs MOTUBALIUS U UHTEPEC K 00YUEHHIO, TOTOBHOCTh U CITIOCOOHOCTH K

CAMOPa3BUTUI0O W C€aMOOOpPA30BaHUIO, K UCCIEAOBATEIbCKON AESITETbHOCTH,
K OCO3HaHHOMY BbIOOpPY HAINpaBJIEHUS U YPOBHS AaJbHEHIIEr0 00y4eHHUs;

4) BOCIUTAHMS KYJIbTYPbI 310POBbS:

OCO3HAaHHE IICHHOCTHU U3HU, OTBETCTBEHHOT O OTHOIIEHHS K CBOEMY 3/10POBBIO,
YCTaHOBKA Ha 3/J0POBBIN 00pa3 >KM3HU, OCO3ZHAHKE MOCIIEACTBUN U HENPHUITUE BPEIHBIX
NpUBBIUEK (YMOTPEOJCHHUS aJKOTOJIs, HApPKOTHUKOB, KypeHHs), HEO0OXOJIUMOCTH
COOJIIO/IeHUsT TIPaBUJI OE30MIaCHOCTU MpH OOpaIlleHWH C XMMUYECKUMHU BEUIECTBAMU B
y4€OHBIX U KU3HEHHBIX CUTYaIUsX;

S) Tpy10BOro BOCIIUTAHUS:

dbopMupoBaHUE  IIEHHOCTHOTO  OTHOIIEHUS K  TPYJAOBOWM  JEATEIHHOCTU
KaK €CTECTBEHHOU MOTPEOHOCTH YENIOBEKA U K MCCIIE0BATEIbCKOMN NEITETLHOCTH KaK
BBICOKO BOCTPEOOBaHHOW B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE UHTEpeca K mpodeccusiM, CBI3aHHBIM C XUMHEH, B TOM YHCIIE K
npodeccusiM HayqyHOU cepbl, 0CO3HAHNE BO3MOKHOCTH CaMOpealin3aliiM B 3TOH cdepe;

6) IK0JIOrM4€eCKOro BOCIIUTAHMSI:



OCO3HAHHE HEOOXOAMMOCTH OTHOILEHUSI K IPUPO/IC KaK UCTOUHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE  YPOBHS  DKOJOTUYECKOW  KyJIbTYphl: MPHOOPETEHHE  OIbITa
IUIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOXHBIX IOCJIEICTBUHN IJIsI OKPYXKAKOUIEH
Cpelbl; OCO3HAHME TJI00aJBLHOTO XapaKTepa SKOJOTUYECKHX MpoOJeM U TyTed HX
pElICHHs; CIOCOOHOCTh MPUMEHATh 3HAHUS, MOJMy4aeMble MPU W3YyYECHUU XUMUH, IS
pElICHHS 3aJa4, CBA3aHHBIX C OKPYXAOUIEH CPENOM; aKTUBHOE HENPUATUE JIEUCTBUM,
MPUHOCSIIUX BPEd OKPYKAIOILIEH Cpelle; OCO3HAHHWE CBOEH POJIM KaK IpaKJaHUHA U
NOTPEOUTEN B YCIOBUSX B3aMMOCBSI3U MPHUPOIHOM, TEXHOJIOTUUYECKON M COIUATbHOU

cped; TOTOBHOCTh K YYAaCTHUK) B MPAKTUYECKOW JIESITEIbHOCTH
AKOJIOTMYECKOUN HAIPaBJIEHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3yNbTaThl 00YJaIOIIUXCs, OCBOMBILUX MPOTPaMMy MO XHUMHH
OCHOBHOT'0 00IIEro 00pa3oBaHusl, BKIIOYAIOT: YCBOEHHUE MEXIUCHUTUTMHAPHBIX
(MEXNPEMETHBIX) MOHATUN, OTPAKAIOIIUX MAaTEPHAIBHOE €IWHCTBO MHUpPA U IPOLIECC
MO3HaHMs (BEIECTBO, CBOMCTBO, SHEPTHS, SBICHUE, HAYYHBIH (PaKT, 3aKOHOMEPHOCTb,
TUIIOTE3a, 3aKOH, TEOpHUs, HAOJIIOJEHUE, WU3MEPEHUE, HCCIENOBAHUE, DKCIEPUMEHT U
JIpYTrUe); OBJAJCHUE YHUBEPCAJIbHBIMU YYEOHBIMH JEHCTBUAMM (I103HABATEIbHBIMM,
KOMMYHUKATUBHBIMH, PETYISATHBHBIMHU), BOXHBIMH JJIs1 MOBBIIEHUS 3(P(HEKTUBHOCTH
OCBOCHHUS COJIEpKaHUS Y4eOHOro mpeamera, (OpMHUPOBAHUS KOMIIETCHILIMM, a TaKXe
MIPOEKTHO-UCCJIEIOBATENLCKON  JEATENbHOCTH  00yYarouuxcsi B Kypce XUMUU;
CIOCOOHOCTh UX MCMOJIB30BaTh B yHEOHOMW, MMO3HABATEIHHON U COI[UATIBHON MTPAKTHUKE.

Ilo3HaBaTe/IbHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUA
ba3oBbie JJoruueckue 1eMCTBUA:

YMEHHS HMCIOJIb30BaTh MPUEMbI JOTMYECKOTO MBIIIUICHUS TPU OCBOCHUHW 3HAHUM:
pPacKphIBaTh CMBICT XUMHYECKUX TOHSATUN (BBIACISATH WX CYIIECTBEHHBIC MPU3HAKH,
YCTaHABJIMBAThH B3aMMOCBSI3b C IPYTUMU TOHITUSMHA); aHAJTM3UPOBATh, CPAaBHUBATD,
000011aTh, BEIOMpPATh OCHOBAHUS TS KIacCU(PDUKAIIMNA U CUCTEMATH3AI[UU XUMHYECKUX
BEIIECTB M XUMHUYECKHX PEaKIHWi, YCTAaHABIMBATh NPUIUHHO-CIEACTBEHHBIC CBS3U
MEXIy OOBEKTaMH H3YYCHHS; CTPOUTH JIOTHUCCKHE PACCYXKJCHHS (WHIYKTHUBHBIC,
JNeAYKTUBHBIC, TI0 AaHAJIOTHWH), TNpeajaraTb KPUTEPUM W  BBIIBIATH  OOIIHE
3aKOHOMEPHOCTH ¥ TIPOTUBOPEUHUS B MU3yUAEMBIXITPOIIECCAXU SIBICHUSX; JACJIaTh BHIBOBI
M 3aKJII0YCHUS; YMEHUs MPUMEHSATH B IPOLIeCCEe IMO3HAHMS TOHATHSA (IIpeAMETHBIE H
METaNpeIMETHBIE), CHMBOJIMYCCKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH,
IPeoOPa30BBIBATH MOJICIBHBIE TIPEICTABICHIS] — XUMUYCCKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMH4Yeckass (popmylia U ypaBHCHHE XUMHYECKOW PEaKIMU — IPH PEIICHHH y4eOHBIX
3a/lay; C Yy4YEeTOM OTHX MOJICIbHBIX IPEACTaBICHUM XapaKTEepHU30BaTh H3ydacMbIe
XUMUYECKHE BEIIECTBA U XUMHUYCCKUE PEAKITUH.

ba3oBrbIe HcciienoBaTeIbCKHE 1eHCTBUA

YMEHHS TMPUMEHATH METOABl HAYYHOIO IIO3HAHUSA BEIIECTB U SIBICHUU
Ha YMIIUPUYECKOM U TEOPETUYECKOM YPOBHSX B yUeOHOU MO3HABATEIHHOM U MPOEKTHO -
HCCIEIOBATEIIHLCKOU JEATEIbHOCTH;

YMEHHS UCTOJIb30BATh MTOCTABJIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS



U CaMOCTOATEIIbHO CTaBUTh BOIPOCH, AHAIM3UPOBATH (AKTBI, BBIABIATh U
dbopmynupoBaTh IpobdIEMY, OPEACIIATh LENb U 3aJa4H, COOTBETCTBYIOIINE PEIICHUIO
npoOsieMbl; TpeajaraTb  OMHCATENBbHYIO WM  OOBSICHUTEIBHYIO THUIIOTE3y U
OCYIIECTBIIATh €€ MPOBEPKY; YMEHUS MPOBOJUTH U3MEPEHUSI HEOOXOIMMBIXITAPAMETPOB,
BBIYUCJICHUS, MOJICIMPOBAaHUE, HAOMIOJEHUSI W  OKCIIEPUMEHTHI  (peajbHbIE U
MBICIIEHHBIE),  CaMOCTOSITEIbHO  MPOTHO3MPOBATh  Pe3yJbTarhl, (HopMynHpoBaTh
000011IeHUS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEACHHOTO OMbITA, UCCIICIOBAHMUS,
COCTaBJISATh OTYET O MPOAEIAHHON padoTe;

Pabora ¢ undgopmanmeii:

YMECHHS  OPHCHTHPOBAaThCSA B  PA3IMYHBIX  WCTOYHHMKAX  WMH(popmaruu
(HayqHO-TIONYJISIpHAsL JIUTEpaTypa XUMUYECKOTO COJEp)KaHHs, CIpPaBOYHBIE MOCOOWS,
pecypcel MHTepHETa); aHaIM3UpoBaTh WHGOPMAIMIO W KPUTUYECKH OIICHUBATH €€

JIOCTOBEPHOCTh M HEMPOTHBOPEYMBOCTh, OTOMpATh © HMHTEPIPETHPOBATH
uHopMaNMio, 3HAYUMYIO [JI pelieHWs Y4eOHOW 3ajaud; YMEHUS NPUMEHSTh
pa3nuyHbIe METOJBI U (POPMYJIMPOBATH 3aMPOCHI IPHU MOUCKE U OTOOpe MHGOpMAIINH,
HEOOXOJMMOMN JJIsi BBITIOJHEHHWS Y4YeOHBIX 3a/ad; HCIOJIh30BaTh HHQPOPMAIIMOHHO
KOMMYHUKATUBHBIC TEXHOJOTUN U PA3JIMYHBIC MMOMCKOBBIE CHCTEMBI; CAMOCTOSTEIHHO
BBHIOMpaTh ONTUMAJIbHYIO (OpMY TIpeacTaBIeHUs HHQpopMaluu (CXeMbl, TI'padukH,
JarpaMMbl, TaOJUIIBI, PUCYHKA U Apyrue (opmbl); YMEHHUS HCIOJIb30BaTh HAYYHBIN
S3bIK B Ka4decTBE  CpeAcTBa  pabOTBI ¢  XHMHYECKOH  WMH(OpMAIHECH;
OPUMEHSATh  MEXKIIPEJAMETHbIE 3HAKU U CHUMBOJIBI, (opMylbl, abOpeBUATYypHI,
HOMEHKJIATypy, UCIOIb30BaTh U MPeoOpa3OBbIBATh 3HAKOBO-CUMBOJIIMYECKHUE CPECTBA
HaTJITHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUS:

yMeHHs OOIIeHHus (MMMCbMEHHOW M YCTHOM KOMMYHMKAIMH): TMPEACTaBIATh
MOJIYYCHHBIE PE3YJIbTaThl MO3HABATEIHHON AESITENbHOCTH B YCTHBIX M MUCHbMEHHBIX
TEKCTax; MyOJIMYHO BBICTYNATh C MPE3EHTAlMEN pe3yIbTaTOB BHIMOJHEHUS XUMHUYECKOTO
JKCIIEPUMEHTA (MCCIIEOBATEIbCKON JIAOOpAaTOPHOM WM HPAKTHUECKOH paboThl,
y4eOHOro MpoeKTa); B XOA€ JAuajora W (Miad) AUCKYCCHUM 3aJaBaThb BOIPOCHI I10
o0CyXkaaeMOll TeMe M BbBICKa3blBaTh HJAEHU, (POPMYIMPOBATH CBOU IIPEIIOKEHMS
OTHOCUTEJBHO BBINOJIHEHUS NIPEATIOKEHHON 3a/1a4H;

yYMEHHUs y4eOHOro COTpyIHUYECTBA (TPYMNIOBas KOMMYHHKAIIUS): Yy9aCTBOBATh B
IpynmoBbiX (hopMax paboThI: MIIAHUPOBATH OPTaHU3ALUIO COBMECTHOU PalbOTHI,
OIIPENIENSATh CBOIO POJIb, PACHPEAEIATD 3314l MEK/y YWICHAMU TPYIIIbI; BHITOIHAThH
CBOIO YacCThb pabOThl, KOOPAUHUPOBATH CBOU JAECUCTBUSA C ACUCTBUSIMH JAPYTHX YJICHOB
KOMaH/1bl, OIIPEJENATh KPUTEPUH IO OIIEHKE KaueCTBa BBINOJHEHHON padOoThI; perarhb
BO3HHUKAIOLIUE MPOOJIEMbI HA OCHOBE y4eTa OOLIUX UHTEPECOB U COIJIACOBAHUS
MO3ULUI, y4aCTBOBATh BOOCYKJIE€HUU, OOMEHE MHEHUSIMU, «MO3TOBOM LITYpPME»MH
apyrux@opmax B3auMOJEHCTBUA.

PerynsitTuBHbIe yHHBEpPCcaJbHbIE YUeOHbIE IEHCTBUSA:

OBJIa/ICHHE YHUBEPCATbHBIMU YIYEOHBIMHU PETYISATUBHBIMH JIEHCTBUSMU BKIIOYACT
pa3BUTHE CaMOOPTraHU3aIMK, CAMOKOHTPOJIS,, CAMOKOPPEKIIUHU, B TOM YHCIIE:

YMEHHUS peliaTh y4eOHble M HCCIENOBATEIbCKUE 3a/ayd: CaMOCTOSITEIbHO
BbIOMpaTh cnoco® pemeHus yd4eOHOM 3agauM (CpaBHHMBATh HECKOJBKO BapUaHTOB



peleHusi, BEIOMpaTh HanboJee MOAXOISIIMM C YUETOM CaMOCTOSITEIbHO BBIJICICHHBIX
KPUTEPHEB), IUTAHUPOBATH CBOIO PabOTYNpHU PEIIEHHH Y4eOHON WM UCCIIE0BATEIbCKON
3a7]aul; Ha OCHOBE MOJYYEHHBIX PE3YIbTAaTOB (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJBL,
IIPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOLECCOB; AHAIU3ZUPOBATh PE3YJIBTATHI:
COOTHOCHTh CBOM JCUCTBUS C IUIAHUPYEMBIMU pe3yjibTaTaMH, OCYILIECTBIIATH
CaMOKOHTpOJIb JIEATEIBbHOCTH; KOPPEKTHPOBAaTh CBOIO JEATEIBHOCTh Ha OCHOBE
CaMOaHaJIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yabTaThl OCBOCHMS MPOTrPAMMBI MO XMMHUU OCHOBHOI'O OOILETrO
oOpa3oBaHMsl Ha YriayOJIGHHOM YpOBHE HMEIOT 0O0Ilee coAepKaTelIbHOe SIpo C
NpEeIMETHBIMUA pe3yJbTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXAY COOOW, 4YTO
MO3BOJISIET PeajM30BbIBATh YIIIYOJICHHOE M3yYeHHE KaK B paMKax OTHAEIbHBIX KJIacCOB,
TaKk ¥ B paMKax pealu3alid WHANBUAYAJIbHBIX 00pa30BaTEIbHBIX TPACKTOPHUM, B TOM
YUCJIEe UCHOJb3YSl CETEBOE B3aMOECTBUE opranu3anuu. [1o 3aBepuieHun peanusanuu
IIPOrpaMMBbl YIITYOJIEHHOT'O YPOBHS 00y4arolIMecss CMOT'YT JI€TajbHEE OCBOUTh MATEPHAIL,
OBJIAJIETh PACHIMPEHHBIM KPYTOM MOHSATUN U METOJIOB, PELIaTh 33JauH 00see BbICOKOTO
YPOBHSI CIIO)KHOCTH.

[IpenmeTHbIE pe3yabTaThl BKIOYAIOT: OCBOCHHE 00Y4aIOIMMHUCS HAYYHbIX 3HAHUH,
YMEHHUI U COCOOOB JAEUCTBUH, CIEU(PUUECKUX IS TPEIMETHON 00J1acTH « XUMUSY;
OCHOBBI HAYYHOTO MBIIUICHUS;, BUABI JEATEILHOCTH 10 OTYYSCHUIO HOBOTO 3HAHMSI, €T0
WHTEPIPETaInH, IPEOOPA30BAHUIO U IPUMEHEHHUIO B Pa3IMUHbBIX YYEOHBIX U PeaTbHBIX
KU3HEHHBIX  YCJIOBUSX; OOECHEeUMBAIOT BO3MOXKHOCTh  YCIEIIHOTO  00y4YeHus
Ha CJIEIYIOIIEM YPOBHE 00pa30BaHUs.

K oIty oOydenus B 8 kjiacce mpeIMeTHbBIE pe3yJIbTaThl HA YIITyOJICHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IIOHSATHH: aToOM, MOJICKYIIa,
XUMUYECKUN IJIEMEHT, METalll, HEMETalJl, aJJIOTPONHUS, POCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OTHOPOIHAS i HEOTHOPOHAS ), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHASI
¥ MOJISKYJISIPHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MacCcoBast JIOJSI

XUMUYECKOTO  JJIEMEHTa B COCTMHECHUU, MOJISIPHBIA  00BEM,

OTHOCHUTENIbHASI TUIOTHOCTh Ta30B, OKCHJ, KHCJIOTa, OCHOBaHUE, COJb, aM(OTEpHBIN
OKCcHJ, amM(pOTEepHBbII THAPOKCHU]l, XUMUYECKAs pPEaKIus, KIacCU(PUKALMS PeaKIHil:
peakuuu COSAMHEHUS, PEAKIUU Pa3JIOKECHUSI, pEaKIMKi 3aMelIeHHs, PeakIuu oOMeHa,
9K30- M DJHAOTEPMHUYECKHE PEaKIUU; TeroBod d(PPeKT peaknuu; saApo aroma,
AJIIEKTPOHHBIM CJIOW aToMa, aTOMHash OpOWUTalb, paguyc aTroMa, XUMUYECKas CBS3b,
MOJIIpHAsT W HEMOJIApHAs KOBaJCHTHAs CBS3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi 0 BellecTBa (MPOLIEHTHAS KOHIIEHTPAIMs) B pacTBOPE, MOJISIpHAs
KOHIICHTpAIMS BEIIECTBA B PACTBOPE; DJECKTPOOTPHUIATEIBHOCTD, CTEIEHb OKUCIICHHSI,
OKHCJIUTETM W BOCCTAHOBHUTENIM, OKHCJICHHE W BOCCTAHOBJIEHUE, OKHUCIUTEIbHO-
BOCCTaHOBHTEJIbHBIC PEAKIIUHU, METO]T AJICKTPOHHOTO OaiaHca;

WJUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XUMHYECKUX IMOHATHN U TPUMEHSATH 3TH
MOHSTHS TIPY ONMCAHUU BEIIECTB U UX MPEBPAIICHH;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBIIEHUS (POPMYII BELIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIINN;



OIPEAEINIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHHSX, CTEIEHb
OKHCIICHUSI JJIEMEHTOB B OWHApHBIX COCOUHEHHSX, NPUHAAJICKHOCTh BEIIECTB K
OIpPENICTICHHOMY KJIacCy COEIMHEHUN 1o (opMmysaM, BHJbl XUMHUYECKOH CBS3U
(KOBaJIEHTHON M MOHHOI) B HEOPraHUYECKUX COEIUHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHUS! MacChl BEILIECTB, IOCTOSHCTBA COCTAaBa,
[lepnonnueckoro 3akona J[.1A. MenneneeBa, aTOMHO-MOJIEKYJISIPHOW TEOPHUH, 3aKOHA
ABOrazipou €ero CleJICTBUM, MPEICTABICHU OHAYYHBIXMETO/aX MMO3HAHUSI, BTOM YHUCIIE
HKCIIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJAX HCCIIEOBAaHUS BEILIECTB U HU3y4YEHUS
XUMHUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh IOHUMAHHUE EPHUOAUIECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT UX TnoyiokeHuss B llepuoanueckoid cucreme: ONUCHIBATH U
XapakTtepu3oBarb  Ta0nauuHyto (opmy llepuoanueckoil cHCTEMbl XUMUYECKHUX
9JIEMEHTOB: Pa3IMyaTh MOHITHS «TJIaBHas noArpymnmna (A-rpymnmna)» 1 «n1odoyHas
noarpynna (b-rpynma)», «Manble nepuoab» M «OOJbIINE IMEPUOABI», COOTHOCHUTH
00o03HaueHus, KOTopble UMewTcd B Tabmuue «llepuonuyeckas cucreMa XMMHYECKHX
anemeHToB J[.MI. MenaeneeBa», ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHsI aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsii  siipa, OOIIee YMCIO 3JIEKTPOHOB M
pacrpeiesieHue UX 0 AJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSI3b  MOJIOKEHUS  dneMmeHTa B llepuoguueckoil  cucreme
C pacIpenesIeHUEM 3JIEKTPOHOB 110 S3HEPreTUYECKUM YPOBHSAM, IOAYPOBHAM U
OpOUTaISIM aTOMOB IIEPBBIX YETHIPEX NEPUOJIOB;

KJIacCU(ULIMPOBATh  XUMHYECKUE  BJIEMEHThl, HEOPraHMYECKUE  BEIIECTBA,
XUMHUYECKHUE pPEaKIUu (IO YUCIYy U COCTaBY YYACTBYIOIIMX B pPEAKLMHM BELIECTB, IO
TeroBoMy 3G heKTy);

XapakTepu3oBaTh (OMUCHIBATh) (PU3NUYECKHE M XUMHYECKHE CBOICTBA MPOCTHIX U
CIIO)KHBIX BELIECTB: KHCJIOpPOJa, BOIOPOAA, BOABI, OOIIME XMMHUYECKHE CBOMICTBa
OKCHJIOB, KHCIJIOT, OCHOBAaHUH U COJIEH, TEHETHUECKYIO CBSI3b MEXAYHUMU, MTOATBEPKAAs
pUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUA;

OIKCBHIBATH POJIb KMUCIOPOAA, BOJAOPOJA U BOJBI B IPUPOAHBIX MPOLECCAX, B )KUBBIX
OpPraHU3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACIAX HPOMBIIUIEHHOCTH, BO3MOYKHOE
UCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSX;

OOBSICHATH U MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U
CTPOEHHS, BO3MOYKHOCTH MPOTEKAaHUS XHUMHUYECKUX MPEBPALLECHUNA B Pa3IMUHBIX
YCIIOBUSIX;

BBIUHCIISITh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BEIIECTB,
MOJIIPHYIO Maccy CMECH, MOJIbHYIO JOJI0 XMMHUYECKOrO 3JEMEHTa B COCOUHEHHH,
MacCOBYIO JIOJII0 XUMHYECKOrOo »3JIeMeHTa 1o (OopMysie COEIMHEHHS, HaXOJUTh
npocTeiiyo (opMyay BEHIECTBA MO MACCOBBIM HWJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOpPE, MOJSIPHYIO KOHIIEHTPALMIO BEUIECTBA B
pacTBope, IPOBOAUTH PACUETHI 110 YPABHEHUSIM XUMHUUYECKOW PEaKlnu;

IPUMEHATH OCHOBHBIE OIEPALH MBICIUTEILHOMN JAESITEIbHOCTH — aHAIN3 U CUHTES,
CpaBHEHHE, 00O0OUIEHUE, CHCTEeMAaTH3aluI0, KIIACCU(DHUKAIMIO, BBISIBICHHE MPUYHUHHO-
CJIIEJICTBEHHBIX CBSI3€H — JUIsI U3YyYECHUs CBOMCTB BEUIECTB U XMUMHUUYECKUX PEAKLINH,
€CTECTBEHHO-HAYYHbI€ METO/IbI IO3HAHUS — HAOJIOIEHHE, U3MEPEHUE, MOEIIMPOBAHUE,
HKCIIEPUMEHT (peabHbIM 1 MBICIEHHBIN) — I OCBOCHUS y4€OHOTO COJIEPIKaHMUS;

pacKpbIBaTh CYIIHOCTh MPOLIECCOB OKHUCJIEHHS M BOCCTAHOBJICHHUS, COCTaBIIATH



YPaBHEHUSI  TMPOCTHIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUuid  (METOaOM
AJICKTPOHHOT O OaaHca);
yCTaHABIMBATh CBSI3U MEXIY peaTbHO HAOIIOJaeMbIMU XUMHUECKUMH SIBIICHUSIMU
U TIpOIIecCaMu, TIPOUCXOAAIIUMHU B MAKPO- U MUKPOMUPE, OOBACHATH TPUIUHBI
MHOT000pa3Hsl BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSAMHU APYTrUX
y4€OHBIX MPEAMETOB,;
coOroaTh mpaBuiia 0€301MacHON paboThl B 1a0OpATOPUU MPH UCTIOIB30BAHUU
XUMHYECKOH MOCY/IbI U 000pyIOBaHUs, a TAKXKE MPaBHUIIa OOPAIIEHUS C BEIIECTBAMU

B COOTBETCTBUU C MHCTPYKIUSIMU BBITIOTHEHUS 1a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
paboT MO MOJIYYEHHUIO M COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KUCIOPOA),
IPUTOTOBJIEHUID PACTBOPOB C OINPEACICHHOM MacCOBOW JIOJEM PAcCTBOPEHHOTO
BEILIECTBA, PEIICHUIO HKCHEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIAcChl
HEOPraHWYECKUX COCTUHEHUIY;

JEMOHCTPUPOBATh BIAJEHUE OCHOBAMHU XMMHUYECKOW I'PAMOTHOCTH, BKJIIOYAKOIIEH
yMeHHsI 0€30MacHOro OOpalleHHs] C BEIIEeCTBaAMH, HCIOJIb3YEMBIMU B IOBCEIHEBHOMN
KU3HU, a TaKkKe 3HAHUE TNPaBHJI MOBEJACHUS B IEIAX COEpexeHus 370pOBbS U
OKPYKaIOIIEH CPENBI.

K koniry oOydenus B 9 kjacce npeIMeTHbIE pe3yJIbTaThl HA YIITyOJIEHHOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YyUAIOIIMXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUHN JIEMEHT, aTOM,
MOJIEKYJIAa, HWOH, KAaTHOH, AHWOH, JJIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHCIICHUS,
XUMHUYECKasl peaKius, TeroBoi 3G (dEKT peakinu, MOJb, MOJISIPHBIN 00BEM, pacTBOP;

DJEKTPOJIUTBL, HEDJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs AMCCOLMALMSA, pPEaKUuu
MOHHOIO OOMEHa, THUAPOIM3 Ccojiell, oOpaTumble MW HeoOpaTUMbIE pPEaKIuH,
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUN, OKUCIUTENL, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHUE, OJJICKTPOJU3, ALIOTPOnus, amMpOTepHOCTh, XUMUYECKAs CBS3b
(KoBaJ€HTHAsl, WOHHAs, METAJUIMYecKas), MEXMOJICKYJISPHbIE B3aHUMOJCUCTBUSA
(BomopoxHast  cBs3b, cuibl  Ban-nmep-Baanbca),  KOMIUIEKCHBIE COEIMHEHUS,
KPUCTAUTMYECKAE PENIeTKH (MPUMUTHUBHAS KyOWdeckas, 0O0BbEMHO-IIEHTPUPOBAHHAS
KyOuueckas, IPAHELIEHTPUPOBAHHAs KyOuueckas, reKcaroHajabHas
IUIOTHOYIIAKOBaHHAs ), KOPPO3UsI METAIOB, CIUIaBbL, CKOPOCTh XMMHUYECKON pEaKIH,
KaTaJIn3, XUMUYECKOE PABHOBECHUE, DJIEMEHTBI XUMUYECKOW TEPMOJANHAMUKH KaK OJHOU
U3 TEOPETUYECKUX OCHOB XUMHUM; TIpeAesibHO nonyctuMas koHueHTpauus (I1J1K);

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUN U TPUMEHSTH 3TU
MOHATHS MPH ONMCAHUU BEIIECTB U NX MPEBPALLCHUN;

MCITI0JIb30BaTh XUMHYECKYIO CUMBOJIMKY ISl COCTaBJIEHUS (POPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLNN;

ONPEIENATh BAJEHTHOCTh U CTEIIEHb OKUCIEHUS XUMHYECKHUX DJIEMEHTOB B
COEIMHEHUSAX PA3JIUYHOTO COCTABa, MPUHAJIEKHOCTD BEIIECTB K OMPEACICHHOMY
KJIacCY COeIMHEHUM 1o (popMyiam, BUJIbI XUMUYECKOM CBSI3U (KOBAJIECHTHOM, HOHHOM,
METaNIMYECKON) B HEOPraHMUYECKUX COEAMHEHUSX, 3apsi HOHA [0 XUMUYECKOM
dbopMmyIe, xapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COSAMHEHUH, TUIT
KPUCTAJUIMYECKON PENIETKH KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMbIci Ilepruonnueckoro 3akona {.11. MenaeneeBa u



JIEMOHCTPHUPOBATH €r0 MOHUMAHHE: OTMMCHIBATH M XapaKTePHU30BaTh TAOIHUHYIO POPMY
[lepronnyueckoil CUCTEMBI XUMHUYECKHIX JJIEMEHTOB: Pa3iNyiaTh MOHATHS «A-TPyIIa» U
«b-rpymmay, «Malble Iepuoabl» U «O00JIbIINE IEPUOIBDY; OOBACHITEH CBA3b MOJOKEHUS
aneMmeHTa B [lepuonnueckoii cucteMe ¢ pacipeieICHUEM JIEKTPOHOB 110
HYHEPreTUYECKUM YPOBHSM, MIOJTyPOBHSIM u opOUTAISIM aTOMOB

TIEPBBIX YEeTBIpEX  IEePHOJIOB; BHIICIATH OOIIHE 3aKOHOMEPHOCTH B
W3MCHCHUH CBOMCTB JIEMEHTOB M X COCTMHEHHUH (KUCIIOTHO-OCHOBHBIX H
OKHCJIUTEITLHO-BOCCTAHOBUTEIILHBIX CBOMCTB OKCHJIOB U THAPOKCHJIOB) B TIpeIeIax
MaJIbIX TICPUOIOB M TJIABHBIX MOATPYIII C YIETOM CTPOCHHS X aTOMOB;

PacKpbIBaTh CMBICI TEOPUH DIIEKTPOIUTUYECKON TUCCOLMaIny, 3akoHa ['ecca u ero
CIIEZICTBHIA, 3aKOHA JEHCTBYIOIIUX Macc, 3aKOHOMEPHOCTEH W3MEHEHUS CKOpPOCTU
XUMUYECKOM  pEakIuy, HalpaBiICHUS CMEIICHUS  XUMHUYECKOTO  pPaBHOBECHS
B 3aBUCHMOCTH OT Pa3IMYHBIX (DaKTOPOB;

KJIacCU(UIIMPOBATh  XUMHYECKHUE DJIEMEHTBhI, HEOPraHWYECKHE  BEIIECTBA,
XUMUYECKHAE PeaKIuu (110 YUCITYy W COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TIO
TerIoBoMY 3((eKTy, 1o arperaTHOMy COCTOSIHUIO peareHTOB, TI0 M3MEHEHHIO CTETICHEH
OKHCIICHUS] XUMUYECKUX SJIEMEHTOB, TI0 00PaTUMOCTH, IO YIaCTHIO KaTallu3aTopa);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE CBOMCTBA BEIIECTB PA3IMIHBIX
KJIACCOB HEOPTraHWYECKHX COCIUHEHUW, TOATBEP)KIas ATO ONUCAHUE MpUMEpamMu
MOJICKYJISIPHBIX M MOHHBIX YPaBHEHU COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITUN;

COCTaBIIATh YPAaBHEHUS: DJICKTPOIUTHYCCKOW TUCCOMMAIIMN KHCIIOT, IejIo4Yed
COJICH; TIONHBIE W COKpAIlICHHBIC YpaBHEHHUS pPEaKIMii MOHHOIO OOMEHA; pPEeaKIui,
MOATBEPKTAOIINX  CYIIECTBOBAHWE T'€HETHYCCKOM CBSI3M MEXIYy BEIIECTBAMH
Pa3INYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTH MPOIIECCOB THAPOJIM3A COJEH MOCPEICTBOM COCTaBIICHUS
KpaTKUX HOHHBIX M MOJEKYJSPHBIX YpPaBHEHUN pEaKIil, CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI TTOCPEACTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca ATHUX
peakuuii;

MPeICKa3bIBaTh XapaKTep CPeAbl B BOAHBIX PACTBOPAX COJICH;

XapaKkTepru30BaTh (OMHUCHIBATh) (PU3MUECKHE W XUMHYECKHE CBOWCTBA TMPOCTHIX
BEIIECTB (KHUCIOPOA, 030H, rpaduT, aama3, KpeMHHH, 60p, a3ot, docdop, cepa, XJop,
HAaTpUM, Kajaui, MarHuii, KajublMii, aJIOMHHUH, XKE€JIe30, MeIb, IMHK, cepedpo) U
00pa30BaHHBIX UMH CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOIHBIX PAaCTBOPOB (aMMUAK,
XJIOPOBOJIOPO/I, cepoBo0opo, okcu bl yriepoaa (I, IV), kpemuaus (IV), azora (I, 1L, 111,
IV, V) u docdopa (III, V), cepwr (IV, VI), cepuucras, cepnas, azotrnas, (pochopHasd,
yroJibHasi, KPEMHHEBasi KHUCJIOTBHI, OKCHABI M THAPOKCHABl MeTaioB [A—IIA-rpymm,
amomunusi, Menu (1), muuka, sxenesa (I u III));

MOSICHATh COCTaB, OT/CJIbHBIC CIIOCOOBI TIOTYYEHHUS U CBOMCTBA CJIOKHBIX BEIIECTB
(KuCIOpoIcCOAepKAIINE KUCIOTHI XJIOpa, a30THCTasi, OOpHasi, YKCYCHasl KUCJIOTHI U UX
comu, rasorennibl kpemuus (IV) u docdopa (111 u V), okcun u ruapokcua xpoma (I11),
NepMaHTaHaT KaJus;

OMKCHIBATh POJIb BAKHEHIINX HW3Y4aeMbIX BEIIECTB B MPUPOJHBIX MPOIIECCaX,
BJIMSHUE HA >KUBBIC OPraHW3MBbI, MPUMEHEHHWE B PA3IMUYHBIX OTPACISIX 3KOHOMHUKH,
WCIIOJIb30BaHME JIJISl CO3/IAHMSI COBPEMEHHBIX MaTePUATIOB U TEXHOJIOTU;

POBOJNTH PEAKIUU, TOATBEPKIAIONINE KA4eCTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIECTB, PACIIO3HABATh OIMBITHBIM ITYTEM COJEpIKaIfecss B BOAHBIX PACTBOPAX HOHBI:



XJopua-, OpomMua-, UOAUI-, cyiabdar-, Qocdar-, xkapOoHaT-, CHIMKAT-, CYIbPUT-,
Cynb(GUI-, HUTPAT- U HUTPUT-HOHBI, TUIPOKCHIA-UOHBI, KATHOHBl aMMOHUS, MarHus,
KaJIbIIMS, aTFOMUHUSA, Kene3a (2+) u xenesa (3+), meau (2+), IUHKA;

OOBSICHATH U MPOTHO3UPOBATh CBOMCTBA BAXKHEUIIIUX U3y4a€MbIX BEILIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHHUS, TPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXXHOCTh ITPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUI B Pa3IUYHBIX YCIOBUAX
Ha OCHOBE PaCCMOTPEHHBIX AJIEMEHTOB XUMUYECKOW KHHETUKU U TEPMOJANHAMUKHY;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MACChI
BEIIECTB,MACCOBYIO JOJI0 XUMUYECKOTO 2JIEMEHTA 10 (OpMyJie COeTMHEHHSI, MACCOBYIO
JIOJTIO BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJH0 XMMUYECKOT0 3JIEMEHTA B COEAMHEHUH,
MOJIIPHYIO KOHIIEHTPAITUIO BEIIECTBA B PACTBOPE, HAXOUTh MPOCTEUITYIO HOPMYITy
BEII[ECTBA M0 MAaCCOBBIM WJIU MOJIBHBIM JIOJISIM 3JIEMEHTOB, TPOBOJIUTH PACUETHI O
YpaBHEHUSIM XMMUYECKUX PEAKIUN C YYETOM HEJIOCTaTKa OJJHOTOU3 PEareHTOB,
MPAKTUIECKOTO BBIXO/A MPOAYKTA, 3HAUCHHS TETUIOBOT03(h(EeKTa peaKIuu, ONPEeaeIsiTh
COCTaB CMECEH;

cobmoate mpaBuiia 0e30macHOil paboThl B J1a0OpaTOPUU HPHU MCIOJIB30BAHUU
XUMHUYECKOM MOCY/IbI 1 000pYIOBaHMUS, a TaKKe MpaBHiia OOpallleHusl ¢ BEIIeCTBaMU B
COOTBETCTBUU C MHCTPYKIIUSIMHU BBHITIOJTHEHUS JTAOOPATOPHBIX OMBITOB M MPAKTUICCKUX
paboT 1O MOITYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO
ra3a) W pEUICHUIO OHKCHEPUMEHTAJIbHBIX 3aJad [0 TeMaM Kypca, MpEeACTaBIsATh
pe3yabTaThl KCIIEpUMEHTa B (pOpMe BBIBOAOB, J10Ka3aTeNbCTB, rpadukoB, TaOIUIl U
BBISIBIIATh OMIIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSITh OCHOBHBIC OINEPAIIMU MBICIUTEIILHOU JAeATeTLHOCTH (aHATU3 U CHUHTE3,
CpaBHEHHE, O000IleHHe, CHCTEeMAaTH3allli0, BBISBICHUE TMPUUYWHHO-CIIEICTBEHHBIX
CBSI3€i) TIPU MU3YYECHUU CBOMCTBBEIIECTBU XMMHUUYECKUXPEAKIIUNA, BIAJETh €CTECTBEHHO -
HAy4HBIMU METOJaMM TIO3HaHWS (HAOMIOZEHWEe, U3MEpEeHHe, MOJEIMPOBaHUE,
AKCHEPUMEHT (PEAIbHBIN U MBICIICHHBIN );

IPUMEHSTH TIpaBmiIa 0€30MacHOTO OOpAIICHHS C BEIIECTBAMU, UCTIOIB3yEMbIMU B
MOBCETHEBHOM KU3HU, TIPaBUIa MOBEJACHUS B LEJISIX COEpEKEHUS 3/I0POBbS U
OKpY>Karoliel mpupoIHON Cpeibl, TOHUMAaTh Bpe[l (OMacHOCTh) BO3ACHCTBUS HA KUBbIE
OpPTraHU3MBbI OIPEICIIEHHBIX BEIIECTB, MOSCHATH Ha MIPUMEPAX CIIOCOOBI YMEHBIIIEHUS U
MPeIOTBPAILCHHs] X BPEAHOIO BO3ACHCTBUS, 3HAYEHUE KUPOB, OETIKOB, YTIEBOAOB JIs
OpraHu3Ma 4eJioBeKa;

UCIIOJIb30BaTh TIOJMYYEHHBIE TIpelcTaBiieHus o cdepax mnpodeccuoHanbHOU
NEATEeNIbHOCTH, CBA3aHHBIX C HAYKONW M COBPEMEHHBIMU TEXHOJOTHUSIMU, KaK OCHOBY JIJIs
npodeccuoHanbHOMOPUEHTAITMUUIIOCO3HAHHOT OBBIOOPAXUMUUKAKITPODUIEHOT O
npeaMeTa Mpu MPOJI0JKEHUH 00yUeHUs Ha YPOBHE CPeAHEro 00IIero 00pa3oBaHus;

y4acTBOBaTb BO BHEYPOYHOU MPOEKTHO-MUCCIIEAOBATEIIBCKON  JIESITEIbHOCTH
XUMUYECKOM U XUMHUKO-DKOJIOTMYECKOW HAMpaBIE€HHOCTH, MPHUOOPECTH  OIbBIT
MPOBEICHUSI Y4EOHBIX HCCIEAOBAHUM B YCIOBUSIX 00pa30BaTENIbHBIX OpraHu3alui, a
TaK)Ke OpraHu3anuii (IIEHTPOB) TOMOIHUTEIHHOTO 00Pa30BaHUs JETEH.



TemaTHueckoe i AHUpPOBaHUEC

8 kiacc
No TemMa Kon-Bo wacoB 20P (LIOP)
Bcero | Jlab/mpakT
paboThI
Pa3zpnea 1. IlepBoHayaibHbIEe XUMHYECKHE MOHATHS
1.1 | Xumust — BaskHast 00J1aCTh €CTECTBO3HAHUSA U | 3 2 http://school-
MPAKTUYECKOM JICSTEIIbHOCTH YEJI0BEKA collection.edu.ru/catalog/

1.2 | BelecTBa 1 XUMHUYECKUE PEAKITUU 14 http://school-

collection.edu.ru/catalog/

Pa3znes 2. BaxkHeiiune npeacTraBuTe M HEOPraHUYECKUX BelleCTB

2.1 | Bo3ayx. [lonsitue o razax. 9 1 http://school-
Kucnopoa. Oxcuibl collection.edu.ru/catalog/

2.2 | Bonopon. Ilonsitue o KUCOTax u 4 1 http://school-
COJISIX collection.edu.ru/catalog/

2.3 | Bona. PactBopsl. [ToHsiTHE 00 OCHOBaHUSAX 7 1 http://school-
collection.edu.ru/catalog/

2.4 | OCHOBHBIE KJIaCChl HECOPTaHUYECKUX 12 1 http://school-

COE€IUHEHUN

collection.edu.ru/catalog/

Paznen 3. Ilepuoanueckuii 3akoH u Ilepuoanyeckasi cucreMa XMMHYECKUX 3JieMeHTOB /.

n.

MenaeneeBa. CrpoeHue  aToOMOB.

BOCCTAHOBHUTEC/IBHBIC PCAKITUN

XuMuuyeckas

CBA3b.

OKHuCINTEIBHO-

3.1 | Ilepuonnuecknii 3akoH u Ilepuonunueckas | 9 1 http://school-
cucteMa XUMHYECKHX »diiemeHtoB J[. U collection.edu.ru/catalog/
MengeneeBa. CTpoeHne aTroma
3.2 | Xumuueckas cBs3b. OKUCIUTEIBHO- 8 http://school-
BOCCTAHOBUTEJILHBIE PEAKIIUU collection.edu.ru/catalog/
Pe3epBHOE Bpemsi 2

Hroro

68




TemaTHueckoe i AHUpPOBaHUEC

9 kiace
No TemMa Kon-Bo wacoB 20P (LIOP)
Bcero | Jlab/mpakT
paboThI
Paznen 1. BemecTBo M XUuMH4YecKasi peakuusi
1.1 | TloBropenue u yriy0JcHHE 3HAHHUI O 4 http://school-
BEILIECTBE collection.edu.ru/catalog/
1.2 | OcHOBHBIE = 3aKOHOMEpPHOCTHM MPOTEKaHHS | 8 1 http://school-
XUMUYECKUX pEaKIun collection.edu.ru/catalog/
1.3 | DnexkTpoauTudeckasi JUCCOLUAIINS. 8 2 http://school-
XUMHUUYECKHUE PEAKIIUU B pACTBOPAX collection.edu.ru/catalog/
Pa3znes 2. HemeTa/uibl M MX COCTUHEHHUSA
2.1 | O06mIast XxapaKTEPUCTHKA XUMHUIECKUX 5 1 http://school-
aneMeHToB VIIA-rpynibl. ['agorenst collection.edu.ru/catalog/
2.2| OOmass  XapakTepUCTHUKA  XUMHUYECKHUX | 5 1 http://school-
31eMEHTOB VIA-rpymisbl. collection.edu.ru/catalog/
Cepa u €€ coequHeHus
2.3| OOmas  XapakTepucTUKa  XUMUYECKHX | 7 2 http://school-
3JIEMEHTOB VA-Tpynimsl. collection.edu.ru/catalog/
A3ot, pocdop u ux coeAMHEHUS
2.4 | OO6mas XapaKTEPUCTUKA  XUMHUYECKHUX | 9 3 http://school-
3eMeHTOB [VA-rpymnmsl. collection.edu.ru/catalog/
Yraepon u KpeMHUN, UX
coeauHenus. bop
Pa3gena 3. MeTaliibl M UX COeIMHEHUSA
3.1 | OOume cBoiicTBa METAJIJIOB 4 1 http://school-
collection.edu.ru/catalog/
3.2 | Baxneimue MeTaJJIbl U KX COSMHEHUS 11 3 http://school-
collection.edu.ru/catalog/
Paznen 4. XuMus 1 OKpyKaomias cpeaa
4.1 | BemecTBa U MaTepuaiabl B )KU3HU YeJIOBEKa. | 3 1 http://school-
OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH collection.edu.ru/catalog/
Pasznen 5. O0001meHue 3 HAHUI
[ToBTOpEHUE 1 00001IeHNE 3HAHUI 2 2 http://school-
OCHOBHBIX Pa3/i€lIOB KypCOB collection.edu.ru/catalog/
8—9 knaccoB
Peseps 2
Htoro 68
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