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1. BBogHast yacThb.

PabGouas mporpamMma mno xumuu paspadoraHa B cootBerctBun DPI'OC OO0,
COOTBETCTBYET pe3yJibTaTaM OCBOCHHS OCHOBHOHM oOpa3oBaTenbHO mporpamMmMmbl MBOY
«IIkona Nel5» c¢ yuérom IlpumepHoil mporpammel Kypca xumuu g 8-11 kimaccoB
o01eo0pa3zoBarenbHbIX yupexxaeHuil. OcHoBHas mkoia. Cpennsis mkosia. bazoBsiil ypoBeHb
/aTrop O.C.I'abpuensn.- M.: «/poda» 2018r. a Takke Ha OCHOBE XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YyJIbTATOB  JYXOBHO-HPAaBCTBEHHOI'O  pa3BUTHS, BOCIUTAaHHUS U
colaau3auu ooyJarnuxcs, npeacrapieHHon B [Iporpamme Bocniutanuss MbBOVY «lllkona
Ne 15»

Pabouas mporpamma opueHtupoBaHa Ha y4deOHukn Xumus8, 9xnacc.-O.C.I'abpuensn
M.: «Apoday 20109.

CornacHo yueOHOMY TUIaHY Ha U3YYEHUE XUMUU OTBOJUTCS

B_8 xmacce 105 4. B TOA, 3 94 B HENIEIIO,

B_9 «xmacce 70 4. B0, 2 9 B HEJEIIO

Cpok peanuzanuu paboueil mporpamMmel 2 rojaa.

2. Coaep:xanue yueOHOI 0 peaMera, Kypca
Pazoen 1. Ocnoenvie nonamus xumuu (ypoeeHs AmoMHO-MONEKYIAPHBIX NPEOCHAB/1eHUIL)
[Ipenmer xumuu. MeToapl MO3HAHUSA B XUMHH: HaOIIOJEHHE, SKCIIEPUMEHT, H3MepeHue. McTouHUKH
XUMUYECKON nH(pOpMAIUU: XUMUYecKas JuTeparypa, UHTepHer.
Uucteie BemiecTBa U cmecu. Ouuctka BenlecTB. [IpocThie U ciioxkHbIe BemiecTBa. Metamibl 1 HEMETaJUIbl.
XUMHAYECKUH DJIEMEHT, aTOM, MOJIKyJia. 3HaKM XHMHUYECKUX DJJIEMEHTOB. XuMHueckas (opmyra.
BanentHocThs xumuueckux sieMeHTOB. CocTaBieHue popmya OHMHAPHBIX COEIWHEHUN MO BaJCHTHOCTH
aTOMOB XHMHYECKUX DJIEMEHTOB U OIPEACIICHUE BAJICHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB IIO
dbopMyiaM OMHAPHBIX COSTUHEHHH.
OtHocuTenbHas atoMHass macca. OTHOCHTENbHasT MOJIEKYyJIspHas macca. MaccoBas OIS XUMHYECKOTO
JJIEMEHTA B CII0KHOM BeriecTBe. KonmnuecTBo BemecTBa. Monb. MomnsipHast Macca ¥ MOJISIPHBIN 00beM.
dusnyueckue SBICHUS U XUMHUYECKHE peakiuu. [Ipu3Haku U yCIOBHs MPOTEKAHUS XMUMHYECKUX PEaKIIUM.
3aKOH COXPAaHEHHUS MacChl BEIIECTB MPU XUMHUECKHUX peaklusax. Xumuueckue ypaBHeHus. KosdduimeHnTts
B YPaBHEHUSX XMMHUUYECKUX PEAKIUNA KaK OTHOIICHHUS KOJMYECTB BEIIECTB, BCTYMAIONMIUX U 00pa3yIOIMINXCS
B pe3yJbTaTe XUMHUECKOM peakiuu. [IpocTeiinme pacyeTsl 0 ypaBHEHUSAM XUMUYECKUX PEAKIU.
OcHOBHBIE KJIaCChl HEOpPraHWYECKUX coenuHeHuii. HoMmeHknaTypa Heopranmyeckux BemiecTB. Kucmopon.
Bo3ayx. I'openue. Okcunpbl. Oxkcnabl MeTamuioB U HeMeTamwioB. Bonopoa. Boga. OuncTtka Boabl. Aspanus
BOJIbI. B3anmoielicTBHE BOJIBI C OKCHIAMH METAJIOB U HeMeTa/uioB. KucioTel, kiaccudukaius 1 CBOMCTBA:
B3aMMOJICIICTBIE C MeTaljlaMH, OKcuaamMu MetaiiaoB. OcHOBaHUs, KiacCUpUKAUSI ¢ CBOMCTBA:
B3aUMOJICHCTBUE C OKCUJIAMU HEMETAIIJIOB, KucioTamu. AMpoTepHoCcTh. KuCI0THO-OCHOBHBIE HHANKATOPHI.
Comu. Cpegnue conu. B3aumopelictBue coneil ¢ MeTaulamMH, KUCIOTaMmH, Iienodamu. CBs3b
MEXy OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUM.
[lepBoHavasibHbIE MPEACTABIECHUS O ECTECTBEHHBIX CEMEHCTBAaX (rpynmax) XUMHUYECKHX DSJIEMEHTOB:
MIETIOYHBIC METAJIJIBI, TAJIOTEHBI.
Pazoen 2. [Ilepuoouueckuit 3aKOH U nepuoduvecKas Ccucmema XuMUYECKUX IIEMEHMOE
. U.Menoeneesa. Cmpoenue seuiecmaea.
[lepuonnueckuii 3akoH. McTopust OTKpBITHS HNEPUOJUUYECKOTO 3aKOHA. 3HAYEHUE MEPUOJUYECKOTrO 3aKOHa
JUTSI pa3BUTHUS HAYKH.
[leproanyeckasi cucTeMa Kak €CTECTBEHHOHAy4yHas KiacCU(UKAIMS XUMUYECKUX JJIEMEHTOB. TabmuuHas
dbopma mpencraBieHus KiacCU(UKAIMKA XUMUYECKUX deMeHToB. Ctpykrypa Tabmuisl «llepuoamaeckas
cucrema xumudeckux snemeHToB J[. WM. MengeneeBa». DuU3MUECKHl CMBICT TOPSAKOBOTO (2TOMHOTO)
HOMepa, HOMepa Meproja ¥ HoMepa Ipyninbl (IS 3JIEMEHTOB A-Tpym).
CrtpoeHue aToma: siApO ¥ dIEKTPOHHAsE 0001049Ka. COCTaB aTOMHBIX si/Iep: IPOTOHBI M HEUTPOHBI. I30TOIIEI.
3aps aTOMHOTO s/Ipa, MacCOBOE YHCIO U OTHOCHUTENbHAsI aTOMHasi Macca. DJIEeKTpOHHass 000JI04Ka aroma.
DNEeKTPOHHBIE CJIOM aTOMOB 3JIEMEHTOB MaJIbIX MIEPUOIOB.



XHUMHYECKasi CBSA3b. OJIEKTPOOTPHULATENBHOCTh aTOMOB. KoBaslleHTHass HemoJsipHas M MOJSpHas CBSA3b.
NonHas cBs3b. BaIeHTHOCTD, CTENIEHb OKUCIICHUS, 3apsi/] MOHA.

Pazoen 3. Mnozoobpazue xumuueckux peakyui.

Knaccupukanuss XUMHYECKMX pPEaKIMWA: peakUuH COCAWHEHHs, pa3IoKeHUs, 3aMelleHus, OoOMeHa,
AK30TEPMHUUECKUE, IHIOTEPMUYECKHIE, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, HEOOPATUMBIE,00paTUMBIE.
CKopoCTh XMMHUECKUX peakuid. DaKTOpsl, BAUSIOIINE HA CKOPOCTh XUMUYECKUX PEAKLIUH.

PactBopel. DnekTponuTHyeckas AMCCOUMALMS. DJIEKTPOIUTBI U HEDJIEKTPOJIUTHL. KaTHOHBI M aHHMOHBI.
Jluccouuanus coiel, KUCIOT U OCHOBAaHHWH B BOJHBIX pacTBOpax. Peakuun MOHHOTO oOMEHa B pacTBOpax
3JEKTPOJIUTOB.

Pa3zoen 4. Muozooopasue eeuiecme.

EctecTBeHHble ceMelCTBa XMMHUYECKHX JJIEMEHTOB METalIoOB M HeMeTawioB. OOIias XapaKTepUCTHKA
HEMETAJJIOB HAa  OCHOBE MX  IIOJIOXKEHHA B  IEPUOJMYECKOM  cucTeMe.  3aKOHOMEPHOCTH
U3MEHEHUS QU3MYECKUX M XHUMHYECKHX CBOWCTB HEMETAUVIOB — IMPOCTBIX BEIIECTB, MX BOJOPOIHBIX
COEMHEHMH, BBICIINX OKCUIOB M KHUCIOPOACOJAEPKAIIMX KHUCJIOT Ha IPUMEPE 3JIEMEHTOB BTOPOIO U
TPETHETO MEPUOIOB.

OOm1ast XapaKTepHCTUKa METAJUIOB HA OCHOBE MX TOJOXKEHHUS B MIEPHOAMYECKON CUCTEME. 3aKOHOMEPHOCTH
U3MEHEHUS (U3NYECKUX U XUMHYECKHX CBOWCTB METAUIOB — TMPOCTHIX BEIIECTB, UX OKCUAOB U
THJIPOKCUIOB Ha TMpPHUMEPE DJIEMEHTOB BTOPOTO MU TPETHETO NEepuoJoB. AMGDOTEpPHBIE COCIHMHEHUS
amomuHus. O0mIas XapaKTepUCTHKA jKeJie3a, €r0 OKCUIOB U THAPOKCUJIOB.

Pa3zoen 5. Ikcnepumenmanvnuan xumus

JleMOHCTPAIIMOHHBIH U JJabopaTopHbIil dkcnepuMeHT. 1. [Ipumeps! dusnueckux spienuid. 2. I[Tpumepsl
XUMHUYECKUX  pEakUuil ¢  SpKO  BBIPQKEHHBIMH  HM3y4aeMbIMM  Ipu3Hakamu. 3.  Peakuuu
COCTMHEHUS,PA3NIOKEHus, 3aMeleHus, oOMeHa. 4. Peakuuu, WUTIOCTPUPYIOLINE CBOMCTBA M B3aHMMOCBSI3U
OCHOBHBIX KJIaCCOB HEOPraHWYECKUX COEeNAMHEHUN. 5. OmnbIThl, WIUIIOCTPUPYIOIINE 3aKOHOMEPHOCTU
M3MEHEHUsI CBOWCTB IIEJIOYHBIX METAUIOB M TajoreHoB. 6. ONbIThI, MIUIFOCTPUPYIOIIUE 3aKOHOMEPHOCTH
U3MEHEHHUS CBOWCTB THAPOKCUAOB M KHUCIOPOACOAEPXkAIIUX KHUCIOT 3JIEMEHTOB OJHOrO Iepuoja. 7.
[IpuMepbl OKUCIUTENIBHO-BOCCTAHOBUTENBHBIX peakinil.8. PaKkTOphl, BIUAIOIIME HA CKOPOCTh XMMHYECKUX
peaKkuuii.

9.Ilpumepsl 3HmO- M dK30TepMuueckux peakuui. 10. CpaBHEHHE 2IEKTPOIPOBOAHOCTH PacTBOPOB
ANEKTPOJIUTOB U HedneKkTpoiauToB. 11. Peakuuu noHHOro obmena. 12. OmnbIThl, WIUTIOCTPUPYIOIIHE
¢du3nyecKkre 1 XMMUYECKHE CBOMCTBA U3yYaeMbIX BEILECTB.

IIpakTuyeckne padorbl 8 kiaacc 1. IlpaBuna TexHuku Oe30mMacHOCTH MpU pabOTE€ B XHUMHUUYECKOM
kabuHere. Ilpuembl oOpaleHus ¢ J1aboOpaTOpHbIM 00OpPYIOBaHMEM W HarpeBaTelIbHBIMH NpHOOpamMu.2.
[IpuroTtoBneHue pacTBopa caxapa U pacueT ero MacCoBOM JIOJIU B pacTBOpE

4. YcnoBus Te4EHHUs] XUMUUECKHUX PEAKIIMM MEXAY paCTBOPAMHU MIEKTPOJIUTOB 10 KOHIIA.

5. PemieHne skCiepUMEHTANIBHBIX 3a1a4.

IIpakTnyeckne padorsr 9 kaace 1. OcymiecTBieHne NENOYKA XMMUYECKHUX NTpeBpanieHuil. 2. [Toayuenue
M CBOWCTBA COEQWHEHUN MeTaysioB. 3. PemieHune sSKCneprMEHTANBHBIX 3a7ad Ha paclo3HaBaHUE U
MIOJIyYEHUE COEAVUHEHMM MeTaioB. . PemeHue skcnepuMeHTaNbHBIX 3amad no Tteme «lloarpynma
kucnoponax. 5. [lonydyenue, cobupanue u pacro3HaBaHUE ra30B.

Pacuyernbie 3anauu. 1.BeuncieHre OTHOCUTENBHON MOJIEKYJIIPHOM M MOJISIPHOM Macchl BEIIECTBA IO €ro
xumuueckoi Qopmyne. 2. Pacuer mMaccoBoW [10iM XMMHYECKOro 3JIeMEHTa B coeAuHeHuu. 3. Pacuer
MacCOBOM JIOJIM PACTBOPEHHOI'O BEUIECTBA B pacTBOpE. 4. BrIunCIIEHNs 110 XUMUYECKUM YPABHEHUSIM MacChl
WIM KOJMYECTBa BEIIECTBA OJIHOTO M3 YYACTBYIOIIMX WJIM TONYYarOIIMXCS B PEaKUU COEAMHEHUH IO
M3BECTHOM Macce WM KOJUYECTBY BEIIECTBA APYTOrO COETUHEHMUS.

OCHOBHOE COJIEP)KAHUE

8 knacc

BBenenue

HpenMeT XUMHUH. MGTO)II)I IIO3HAHHUS B XUMUMN. Ha6J'IIO)IeHI/Ie, OKCIICPUMCEHT, MOACITIUPOBAHUC. Hcrounukn
XUMHYECKON HH(opMamuu, ee TMOoNydeHHe, aHaIu3 M TpPEJCTaBIeHHe ero pe3ynbratoB. [loHsTHE O
XUMHYECKOM DJeMeHTe W ¢opMax ero CyIIeCTBOBAHUS: CBOOOJHBIX aToOMaX, MPOCTBIX U CIIOKHBIX
BemiecTBax. [IpeBpamenus BemecTB. OTINYNE XUMHUYECKUX PEAKIIUN OT GU3HUECKHUX sIBJICHUH. Poib xuMun
B JKU3HU YesoBeka. Xemopuusa u xemopoous. KpaTtkue cBeeHus U3 HCTOPUM BOSHUKHOBEHHS M Pa3BUTHS
XUMUHU. PoJIb OTEYECTBEHHBIX YUYCHBIX B CTAHOBJICHHMH XHUMHUYECKOW Hayku — padoTel M. B. JlomoHOCORa,



AM. byrnepoBa, JI. . MengeneeBa. XuMuueckas CHUMBOJMKA. 3HAKM XUMHYECKHUX DJIEMEHTOB U
MPOUCXOXKACHUE WX Ha3BaHWU. Xumudeckue ¢Gopmynbl. MHAekcsl u kodddunueHtsl. OTHOCUTEIBHBIC
aTOMHasi M MOJIEKyJisipHass Macchl. [IpoBeneHne pacdyeToB MAacCOBOM [JOJIM XMMHUYECKOIO 3JIEMEHTa B
BEIIECTBE Ha OCHOBE ero (¢opmyisl. [lepuoanyeckas cucrema xummuueckux snementos 1. 1. Menneneesa,
ee CTpyKTypa: Maible W OosblliMe MepHOIbl, TpyIbl W moArpymnmnsl. llepuoanueckas cucrema Kak
CIPAaBOYHOE TIOCOOME IS MOTYICHUS CBEJICHUI O XUMUYECKUX PJICMCHTAX.

Jemouncrpanuu. 1. Mogenu (wapoctepxHeBble U CtioapTa—Dbpurineda) pa3nuuHbIX TPOCTHIX U CIOXKHBIX
BELIECTB.

2. Konnexkuus CTeKISIHHOW XMMUYecKod nocyzsl. 3. Komieknus MarepuanoB U U3/I€IUN U3 HUX Ha OCHOBE
antoMuHus. 4. BzaumoielicTBie MpaMopa ¢ KUCIOTOM U TOMYTHEHHE U3BECTKOBOM BO/IBI.

Tema 1. ATOMBI XMMH4YE€CKHX 3JICMECHTOB

AToMmBI Kak (opMa CyIIECTBOBAHHS XUMHUYECKUX 3JeMEHTOB. OCHOBHBIC CBEICHHS O CTPOSHUH aTOMOB.
JlokazaTenbcTBa CIOXHOCTH cTpoeHus atoMoB. OmbiThl Pesepdopaa. Ilnanerapuass mMomens cTpoeHUs
aToMma.

CocraB aTOMHBIX sA€p: HNPOTOHBL, HEUTPOHBL. OTHOCHUTENBHAs aTOMHasg Macca. B3auMocCBs3b NMOHATUI
TPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAsI Maccay.

W3meHeHue yncna MpOTOHOB B sipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX JIEMEHTOB.

W3meHeHne uucina HEUTPOHOB B sAape aToMa — oOpa3zoBaHue H30TONOB. COBPEMEHHOE OIpe/eIeHHE
MOHATUSA «XUMUYECKUH 3i1eMeHT». M30TOonbl Kak pa3HOBUIHOCTH aTOMOB OJJHOTO XMMHYECKOT'0 3JIEMEHTA.
OnekTpoHbl. CTPOCHUE JIEKTPOHHBIX YPOBHEH aTOMOB XMMUUYECKHUX JIEMEHTOB MaJIbIX 1epuoaoB. [lonsatue
0 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonnyeckas cucrema XUMHUECKUX deMeHToB [[. . MenzaeneeBa u cTpoeHne aTOMOB — (U3UYECKUI
CMBICII ITOPSIIKOBOTO HOMEPA 3JIEMEHTA, HOMEpa IPYIIIbl, HOMEpa NePHOIa.

WN3menenne uwncna 3JEKTPOHOB HA BHEIIHEM JJICKTPOHHOM YPOBHE aToMa XHMHUYECKOrO JJIeMeHTa —
o0Opa3oBaHHe MOJOXKUTEIbHBIX U OTPULIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMU METaIOB U
HeMeTau1oB. [IpUunHBI U3MEHEHUSI METAJUTMYECKUX M HEMETA/UIMYECKUX CBOMCTB B MEpUOAAX W TPyMIIax.
O6pazoBanue 6uHapHbIx coenHeHuil. [lonsaTue 00 nonHoi cBsizu. Cxembl 00pa30BaHMs HOHHOM CBA3H.
B3aumojielicTBE aTOMOB 3JIEMEHTOB-HEMETAIIOB MEXAy cO00i — 00pa3oBaHUE IBYXAaTOMHBIX MOJICKYIT
MPOCTHIX BellecTB. KoBaneHTHas HEMONApHAs XUMHUUYECKask CBsI3b. DIEKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIBL.
B3anmMopeiicTBre aTOMOB HEMETAUIOB MEXAy coO00i — oOpa3oBaHME OMHAPHBIX COCAMHEHUN HEMETAJJIOB.
DnekTpooTpunareabHOCTh. KoBaneHnTHas nomisipHas cBA3b. [IoHATHE O BaJIGHTHOCTH KAaK CBOMCTBE aTOMOB
00pa30BBIBaTh KOBaJIEHTHbIE XHMHueckue cBs3u. CocraBieHue (opMmysn OWHApHBIX COEAMHEHUN 110
BaJIeHTHOCTH. HaxoxeHre BaleHTHOCTH 10 (hopMyIie OMHAPHOTO COSIMHEHMS.

B3anmMopeiicTBre aTOMOB METANIOB MEXKIY CO00M — 00pa3oBaHUe METALTHYECKUX KpucTauioB. [lonsTue o
METaJUIMYECKOU CBSI3HU.

JdemoncTpanuu. Mojenn aroMOB XUMHUYECKUX OJJeMEHTOB. llepuonuueckas cucTeMa XHUMHUYECKUX
sanementoB JI. WM. MengeneeBa (pasnuunble (opmbl). M3rotoBieHune Mojeneil Molekyn OWHApHBIX
COEIMHEHM. M3roToBIECHNE MOIENN, NILUTFOCTPUPYIOLIEH CBOMCTBA METAIUINYECKON CBSI3U.

IIpakTnueckue padornl 1. [IpaBuna TexHWKH O€30MACHOCTH MpU paboTe B XUMHUYECKOM KaOWHETE.
[Ipuemsl oOpaiieHus ¢ 1a60paTOpHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU TPHUOOpaMHU.

KountpoabHas padora 1 no teme: « ATOMbI XMMHUYECKUX 3JIEMEHTOBY»

Tema 2 IIpocTsie BemecTsa

[Tonoxxenne MeTamuioB U HeMeTaIoB B [leproanyueckoit cucreMe XUMHUYECKUX JIEMEHTOB

. U.MenneneeBa. Baxkneiimme mpocThie BemecTBa — MeTaUTbl (Kesie30, aIFOMUHUN, KalbI[Ui, MarHuH,
HaTpuii, kanuit). OOume ¢uznyecKkue CBOMCTBA METAUIOB. BakHeHIne MpocThie BellecTBa-HEMETAIUIbI,
o0Opa3oBaHHbIE aTOMaMM KHCJIOpOJa, BOAOPOJA, a3oTa, cepbl, docdopa, yriepona. MoseKysabl MPOCTHIX
BEILIECTB-HEMETAIIJIOB — BOAOPO/1A, KUCIOPO/a,

a3oTa, rajoreHoB. OTHOCUTENbHAS MOJIEKYJIIpHas Macca. CIIOCOOHOCTh aTOMOB XUMUYECKHUX AJIIEMEHTOB K
00pa30BaHMUI0 HECKOJIBKUX MPOCTBHIX BEIIECTB — aUIOTPONHsS. AIIOTPONMHBIE MOAU(DHUKAIINN KUCIOPOa,
docdopa, onoBa. Metaminueckue 1 HeMETAIMYECKUE CBOWCTBA MPOCTHIX BelecTB. OTHOCUTEIBHOCTh ATOTO
MTOHSATHS.

Uucno Asoraapo. KomudectBo BemiectBa. Monb. MomsipHas macca. Monsipablii 00beM Ta3000pa3HbBIX
BemlecTB. KpaTHble eAMHMIBI HW3MEPEHMs KOJMYECTBA BEIIECTBA — MWUIMMOJIb U  KWJIOMOJb,
MUJUIAMOJISIPHAST W KHJIOMOJSIPHAsT MAacChl BEIIECTBA, MUJUIUMOJISIPHBIA W KUJIOMOJISIPHBIH OOBEMBI
ra3000pa3HBIX BEIICCTB.



Pacyersl ¢ MCHOIB30BaHUMEM MOHSTUNA «KOJIMYECTBO BEIIECTBA», «MOJISIpHAs Macca», «MOJISIPHBIM 00beM
ra3oB», «4UCIO ABOTaapoy.

JdemoncTpaunu. O3HaKOMJIEHHE C KOJUIEKIIHEH MeTauioB. O3HAKOMIIEHUE C KOJUIEKIIMENH HEMETAJIIOB.
KonTtpouabnas pa6ora 2 o reme: « [IpocTbie BemecTBay

Tema 3. CoeqHeHUsI XUMHYECKHX JJIEMEHTOB

Crenenp okucienus. CpaBHEHHE CTEIIEHU OKHCIEHUS U BaJIeHTHOCTU. OIpeneneHue CTENEHU OKHCIEHUS
3JIEMEHTOB B OuMHapHbIX coequHeHusX. CocraBiaeHue GopmMysl OMHAPHBIX COSAMHEHUU, 00U crocod nx
Ha3BAHUMU.

bunapHbie coeuHEHUS METAIIOB U HEMETAJJIOB: OKCHJbI, XJIOPHUIbI, cynbpuabl u mnp. CocraBieHue ux
¢dopmyn. bunapHble COEMHEHUS HEMETAJUIOB: OKCH[BI, JIETYYHE BOJIOPOJIHBIC COCAMHEHUS, UX COCTaB M
Ha3BaHus. [IpeacraBuTeny OKCHIOB: BOJA, YIVIEKUCIBIA ra3, HerameHas u3Bectb. lIpencraBurenu neTyunx
BOJIOPOJHBIX COEAMHEHUN: XJIOPOBOAOPO U AMMHUAK.

OcHoBaHusA, MX COCTaB M Ha3BaHuA. PacTBopuMocTh OCHOBaHMI B Boje. [lpencraBurenu menouei:
THJIPOKCHJIBI HATPUS, KU U KaiubIus. [[oHsATHE 00 MHIMKATOpaX M KAa4eCTBEHHBIX PEaKIIHSIX.

Kucnotsl, ux coctaB u Ha3zBanus. Knaccudukanus kucior. IIpeacraButrenu KHCIOT: cepHasi, COJISHAs,
azoTHas. [loHsTHe o mKkane kuciaotHocTH (1mkana pH). MIsMeneHne okpackyu HHAMKATOPOB.

Conmu kak NpOU3BOAHBIE KUCIOT WU OCHOBAHWM, MX COCTAaB M Ha3BaHMs. PacTBOpMMOCTBH cojell B BOJE.
[IpencraBuTenu conei: XJIopua HATpHs, KapOoHatT U GocdaT KambIHs.

AMopdHBIE U KPUCTAJUIMYECKUE BEIIECTBA.

MexMoeKyJISpHbIe B3aUMOACHCTBUA. THUIIBI KPUCTAINTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT TUIIOB KPUCTAJUIMYECKUX PELIETOK.

UYuctele BemiecTBa U cMecH. [Ipumepbl kuakux, TBEpIbIX M razoo0pa3Hbix cMmeced. CBoOMCTBa YHMCTBIX
BemlecTB U cMeceil. x coctaB. MaccoBas 1 o0ObeMHasi JOJIM KOMIIOHEHTa cMecd. PacueTsl, CBsI3aHHBIE C
MCIIOJIb30BAHNUEM HOHSITUS «J10JISI».

Jemouncrpanun. OOpa3ipl OKCHIIOB, KHCIOT, OCHOBaHHM U coyied. Moaenu KpUCTaTMYECKUX PEeHIeTOK
XJiopuJa Hatpus, anmasza, okcuga yriepoga (IV). KucnorHo-mienouHsle MHAMKATOPBI, U3MEHEHHE HX
OKpacKd B PA3JIMYHBIX Cpelax. YHHUBEpPCAJbHbI MHIUKATOP U U3MEHEHUE €ro OKPACKU B PA3ITUMYHBIX
cpenax. lIkama pH.

JlabopaTopHublie onbIThl. O3HaKOMIIEHHE CO CBOMicTBaMM amMMHaka. Onpenenenne pH pacTBOpoB KHCIIOTHI,
mienour U Boawl. Onpenenenve pH AMMOHHOTO M S0JOYHOIO COKOB Ha cpese IoJoB. O3HAKOMIIEHHE C
KOJUIEKIIMEH conei.O3HaKOMIIEHHE ¢ KOJUIEKIMEN BEIIECTB C PAa3HbIM THUIIOM KPHUCTAJUNIMYECKOW PELIETKH.
Nsrorornenue moaeneit KpucTtauimueckux pemerok. O3HakoMIIeHHEe ¢ 00pa3lioM TOPHOM OPOIbI.
IIpakTnyeckne padorsr 2. [IpuroroBineHue pacTBopa caxapa U pacueT ero MacCOBOM JOJIM B pacTBOPE
Tema 4. U3MeHeHNs1, TPONCXOASIIHE C BelleCTBAMH

[loHsiTHE ABIIEHUI, CBSI3aHHBIX C U3MEHEHUSMH, IPOUCXOASAIINMU C BEIIECTBOM.

SIBneHus, cBsi3aHHbIE C U3MEHEHHEM KPUCTAJUIMYECKOTO CTPOEHUS BELIECTBA IIPU MOCTOSIHHOM €r0 COCTaBe,
— (usmnueckue sBneHUs. OU3NYECKUE SIBICHUS B XUMUU: TUCTHILIISIUS, KPUCTAJUIN3AIINS, BBIMIAPUBAHUE U
BO3TOHKA BEILECTB, PUIBTPOBAHHUE U NEHTPU(DYTUPOBAHUE.

SIBneHus1, CBA3aHHBIE C U3BMEHEHUEM COCTaBa BEIIECTBA, — XUMHUUYECKHe peakuuu. [Ipu3Haku u yciaoBus
MIPOTEKaHUs XUMUYECKUX peakluil. Brienenue TennoTel U cBeta — peakuuu ropenus. [lonstue o0 3k30 -
U DHIOTEPMUYECKUX PEAKIUAX.

3aKOH COXpaHEHMsI Macchl BEUIECTB. XMMHUYECKHE YpaBHEHMs. 3HaU€HUE HUHIEKCOB M KO3 ULIMEHTOB.
CocraBneHue ypaBHEHUN XUMUYECKUX PEAKIIHi.

Pacuetsl mo xuMuyeckuM ypaBHeHHUsAM. PemieHue 3ajau Ha HaxOXKIEHHE KOJIMYECTBA, MAacChl WM 00beMa
MPOAYKTA PEAKIMU MO KOJIMUYECTBY, Macce WM 00beMy MCXOJIHOTO BEIlecTBa. PacueTsl ¢ HCIoJIb30BaHUEM
MOHSATHUSL «JIOJIs1», KOTJa HMCXOJHOE BEHIECTBO JaHO B BHJIE pacTBOpa C 3aJlaHHOM MAcCOBOHM Jl0JeH
PacTBOPEHHOTO BELIECTBA WJIM COJAEPIKUT ONPENETICHHYIO JTOJII0 TPUMECEH.

Peaknun paznoxenus. llpencraBieHne o CKOpOCTM XMMHMYECKMX peakiui. Karammsatopel. ®epMeHTHI.
Peakunu coenuHenus. Katanmutudeckue W HEKAaTaTUTHUYECKHE pEAKIUU, OOpaTUMble W HEOOpaTUMBbIE
peakuuu. Peaknuu 3amenieHus. Pgn akTUBHOCTHM METayUIOB, €r0 HMCHOJIb30BaHUE ISl MPOTHO3HPOBAHUS
BO3MOKHOCTH MPOTEKAHUSI PEaKkUUid MEeXAy MeTalllaMd M KHUCIOTaMM, PEAKIUN BBITECHEHHUS OIHUX
METAJIJIOB M3 PAcCTBOPOB WX COJe ApyruMu MeTtamnamu. Peaknuu oOmeHa. Peakiuu HeWTpamus3aium.
VYcnoBust mpoTeKaHus peakiinii 0OMeHa B pacTBOpax J10 KOHIIA.

Tunel XMMHYECKUX peaklUil Ha IPUMEpPE CBOWCTB BOABI. Peakuus pasioKeHUs — JIIEKTPOJIU3 BOJBIL.
Peaknun coenuHeHns — B3aMMOJEHCTBHE BOABI C OKCHIAMU METAJUNIOB M HEMETAUIOB. Y CIIOBHE



B3aUMOJICVCTBUS OKCHUJIOB METAJVIOB M HEMETAIUIOB ¢ BOAOU. [loHsATHE «TuapOKCHIBY. Peakiinn 3aMeleHust
— B3aMMOJICHCTBHE BOJIBI C MEeTa/IaMu. Peakiiuu oOMeHa — THIPOJIN3 BEIIECTB.

JemoncTpanuu. [Ipumepsl Gu3ndeckux sBJICHHWN: a) TuTaBieHHWe TmapaduHa; 0) BO3TOHKA HOAA WU
OCH30MHOI KHCJIOTHI; B) PaCTBOPEHHE OKpAIIEHHBIX coyel; I') aupdy3ust AyMIHUCTHIX BEIIECTB C TOPSIICH
JAMIIOYKK HakaiuBaHus. [lpuMepsl XUMHUYECKMX SBJICHHH: a) TopeHWe wmarHus, ¢ocdopa; 0)
B3alMOJICIICTBUE COJITHOM KHUCIOTHI C MpamMOpOM WM MeJoM; B) mnosiydeHue ruapokcuna meau (I); r)
pacTBOpeHHE MOJYYEHHOrO0 THUAPOKCHIA B KUCIOTax; Ja) B3aumojeiictBue okcuna meau (II) c¢ cepnoii
KHUCJIOTOM NMPU HarpeBaHUU; €) pa3JIoKEHUE IEPMaHTaHaTa KaJlusl; 5K) pa3oKeHHe MepoKCHia

BOJZIOpPOJia C MOMOINBIO JMOKCHJIAa MapraHiia M Karaja3bl KapTodesns HIM MOPKOBH; 3) B3aUMOCHCTBHE
pa30aBICHHBIX KUCIIOT C METAJIIAMH.

IpakTuyeckue padorsl 3. [I[pU3HaAKM XUMUUECKUX PEAKIIUH.

KountpoabsHnas padora 3 no teme: «/3mMeHeHus1, MpOUCXOSIIUE C BEIIECTBAMU»

Tema 5. PacTBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB

PactBopenne kak ¢u3uMKo-xuMHueckuil mporecc. IloHsTHe O THApaTaX MW KPUCTAJUIOTHUApATAaXx.
PactBopuMocTs. KpuBble pacTBOpUMOCTH KaK MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BELIECTB OT
Temrieparypbl. HacblllieHHbIE, HEHACHIIICHHBIE M TEPECHIIIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB IS
MIPUPOJIBI U CEITbCKOTO XO0351CTBa.

[TonsiTue 00 NIEKTPOTUTHIUECKON AUCCOLUALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHL. MeXaHNu3M AUCCOLUAIINIA
3JIEKTPOJIUTOB C PA3NMYHBIM XapakTepoM CBsA3U. CTeNeHb 3IEKTPOJUTUYECKON aucconuanuu. CuibHbIE U
ci1a0bIe AIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUH FIEKTPOJUTUUYECKON nucconuanuu. Monnsle ypaBHeHus peakuuil. Peakuuun
oOMeHa, HTyIre 10 KOHIIA.

Knaccudukaiys noHOB U UX CBOICTBA.

Kucnotsl, ux knaccudukarus. J{ucconuanusi KUCIOT U UX CBOWCTBA B CBETE TECOPUHU DIEKTPOIUTHUECKOM
aucconranuu. MoneKkyJsipHble U MOHHBIE YpaBHEHMs peakuuil. B3aumonencTBue KHUCIOT C METaJUIaMH.
DNEeKTPOXUMHUYECKUN PsII HAIMpsDKEHUW MeETauioB. B3amMopaeicTBHE KHUCIOT C OKCHUIAMH METaJLJIOB.
B3anmopeiicTBre KUCIOT C OCHOBAaHUSAMM —pPEaKLUs HeUTpanu3auuu. BzauMoaeiicTBue KUCIOT C COJISIMMU.
Hcnonbs3oBanue TabaUIbl pACTBOPUMOCTH ISl XapAKTEPUCTUKN XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukamus. Jluccoumamuss OCHOBAaHMM M HMX CBOWCTBA B CBETE TEOPHUH
AIEKTPOJUTUYECKON Aucconnanuu. B3aumoneicTBue ocHoBaHUM C colissiMu. Mcronb3oBaHHWe TaOIHUIIBI
PacTBOPUMOCTH [UIsl XapaKTEPUCTUKM XHMMHUUYECKHX CBOMCTB OCHOBaHWU. BzammojelicTBue mienoyen c
OKCHJIJaMU HEMETAJIIOB.

Comnm, ux aMccouuanysi ¥ CBOMCTBA B CBETE€ TEOPUU IJNEKTPOJIUTUUYECKOW Iucconuanuu. B3zanmoneiictue
coJied ¢ MeTajulaMH, OCOOCHHOCTH 3THUX peakuuid. B3aumopeiictBue coseir ¢ comsimu. Mcmonb3oBanue
TaOJIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTHKU XUMUYECKUX CBOMCTB COJEH.

O06o001menune cBeieHni 00 OKCHIaxX, UX KiIacCU(UKAIIMU U CBOMCTBAX.

'eneTnueckue psapl MeTamia M HemeTawia. ['eHeTHdeckas CBsI3b MEX]y KJaccaMHd HEOPTaHMYECKHX
BEIIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

OrmpesienieHne CTETICHEH OKWCIEHUsS NIl AJIEMEHTOB, 0Opa3yIOIIMX BEIIECTBA Pa3HbIX KiaccoB. Peakiuun
MOHHOTO OOMEHa M OKHCIHTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTETh U BOCCTAHOBUTEINb,
OKHCJIeHWe W BoccTaHoBieHHEe. COCTaBlIeHHE YPaBHEHUM OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
METOJIOM 3JIEKTPOHHOTO OanaHca.

CBoOiiCTBa TPOCTHIX BEIIECTB — METAUIOB M HEMETAJJIOB, KUCJIOT W COJIeH B CBETE€ OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM.

JemMoncTpanuu. B3aumoneiictBue pacTBOpoB XJjopuaa HaTpuss U HuUTpata cepedpa. Ilomyuenue
HEpPacTBOPUMOTO THUAPOKCHAA W B3aUMOJEWUCTBHE €ro ¢ KUCIOoTaMu. B3aumoneicTBHe KHCIOT C
OCHOBaHHUSMHU. B3ammonencTBie KUCIOT C OKCHJIaMU METauioB. B3ammomelcTBHe KUCIOT C METajUIaMH.
B3aunmoaeincTeue KuUciaoT ¢ coiasiMu. BzanmoneincTeue menouen ¢ kuciaoraMu. BzanmonencTere menoyen ¢
OKCHJaMHU HeMeTauloB. B3ammopeiictBue menouyed ¢ coiasiMu. [lomydeHue m CBOMCTBAa HEPACTBOPHMBIX
OocHOBaHHUH. B3anMoeiicTBHe OCHOBHBIX OKCHJOB C KHCIOTaMHU. B3anmMoaelCTBHE OCHOBHBIX OKCHIOB C
BOJI0M. B3anmMopeicTBUE KHUCIOTHBIX OKCHUJIOB C IIETOYaAMH.

IpakTuyeckue padorTsl 4. YCI0BUS TEUEHUS] XUMHUYECKUX PEAKLINI MEXIY pacTBOpaMU 3JIEKTPOJIUTOB J10
KOHIIA.

5. Pemenue skcriepuMeHTaIbHbBIX 33]1a4.



HTorosasi KOHTpoOJIbHASA padoTa 3a Kypc XumMum 8 Kjiacca
IIpenmMeTHBIMHU pe3yJIbTATAMH U3YUYEHUS NpeaMeTa « XUMUS» ABISIOTCA CIEIYIOIINE YMEHUS:
Tema: «BBenenue B xumuro. Ilpeamer xumun»

I[IpakTuyeckue padboTbI:
e IIpakTnueckas padora Ne 1 «IIpaBuna obpamieHus ¢ J1abOpaTOPHBIM 00OPYTOBAHHEM).
o IIpakTnueckas padora Ne 2 «Huctble BellleCTBA U CMECHY.
o IIpakTnueckas padora Ne 3 «IIpu3HaKu XUMHYECKUX PEAKIUI»

IIpakTuyeckas padora Ne 4. [IpurorosiieHue pacTBOpa 3aJlaHHON KOHLIEHTPALIUU»

e IIpakTnueckas padora Ne 5. «loHHbIE ypaBHEHUS.
e IIpakTnueckas pabora Ne 6. «Yci0BUs IPOTEKaHUS XUMUUECKUX pPEAaKLUN 10 KOHIa»
e IIpakTnueckas padora Ne 7. «XuMudeckue cBOWCTBA KUCIOT, OCHOBAHUM U cOJIeh»
e IIpakTnueckas padora Ne 8. «['eHeTnueckas cBsA3b HEOPraHUUYECKUX BEIIECTB)»
9 kanacc Coaepixanue Kypca.

Beenenue. O0mas xapakTeprucTHKa XUMHYECKHX JIEMEHTOB H XUMHYECKUX peaKkIuil
[Mepuoauveckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux 3jaemenToB /{. U. MenjaesieeBa
XapakTepucTHUKa 3JIEMEHTA 10 ero nojoxxkenuto B [lepuoguyeckoit cucreme xumuueckux snemeHton . .
MenpeneeBa. CBoiicTBa OKCHUIOB, KHCIOT, OCHOBAaHMH M COJIEH B CBETE TEOPUM BJIEKTPOIUTUUYECKOU
JUCCOLIMAIMU U OKUCJIEHUS-BOCCTAHOBIICHHUSI.

[TonsTHE O IEPEXOAHBIX dTEMEHTAaX. AM(POTEPHOCTD. | eHETHYECKHIA ST IEPEXOTHOTO dJIEMEHTA.
[Tepuoanueckuii 3akoH u [lepruoanueckas cucreMa xumuueckux aneMeHToB /1. 1. Menaeneesa.
XuMu4ecKass OpraHu3anus >KMBOM M HEKHMBOW NPUPOAbI. XMMHYECKUH COCTaB s/pa, MAHTHM U 3EMHOU
KOpbl. XUMHYECKHUE 3JIEMEHTHI B KJIETKaX KUBbIX OPraHU3MOB. Makpo- 1 MUKPO3JIEMEHTHI.

O0o01IeHre CBEACHU 0 XUMHUYECKUX peaknusax. Kimaccudukamuss XUMUYECKUX PEaKIUuil 10 Pa3IMuHbIM
MpU3HAKaM: «YHCII0O M COCTaB pEarupyrolMX M OO0pa3yIolUuXcs BEIIECTBY», «TEIUIOBON 3PdeKrT»,
«HAMpPAaBJICHUEY», «M3MECHEHHE CTETNICHEH OKUCIIEHUS SJEMEHTOB, 00pa3yIOIIMX Pearupyrollyie BelecTBay,
«pazay, «ucmoNb30BaHHE KaTanu3atopa». [lOHATHE O CKOPOCTH XHMMHYECKOH peakuuu. DakTopsl,
BIIMSAIOIINE HA CKOPOCTh XUMHUYECKUX peakiuii. Katanuzaropsl u karanu3. UHrHOUTOphl. AHTHOKCH/IAHTHI.
Jemoncrpanuu. Pazmuunsie ¢opmbl Tabmunsl . M.MenneneeBa. Moaenun aToMOB 3J€MEHTOB 1—To
nepuoioB. MoJieib CTpOSHHST 3eMHOTO 1apa (MOMepeyuHblil pa3pe3). 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peakuuu OT MPUPOJbl PEarupyroldX BEUIECTB. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW pEakUuu OT
KOHIIGHTpAILlUA PEArupyronuX BeEIIEeCTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakiuu OT IUIONIaan
COMPUKOCHOBEHHUS PEArupyromnuX BeIECTB («KUTIAIIUHN CIIOi»).

JlabopaTopuble onbIThl 1. [lomyueHue THAPOKCHAA I[MHKA W HWCCIEJAOBAaHHE €ro CBOMCTB. 2.
MoaenupoBanue noctpoenus Ilepuoauueckoit cucteMbsl XuMuueckux emeHToB . U.Menneneesa
JInarHocTuyeckasi KOHTPoJbHasi padoTa

Tema 1. MeTajibl

ITonoxenne wmerayuioB B Ilepuoguyeckoil cucreMe xumudeckux onemeHtoB JI. M. MeHnneneesa.
Merannudeckasi KpucTajsinyeckasi pelierka M MeTajulnyeckas XUMuyeckas cBs3b. OOmmue (usnueckue
cBoiictBa MeTa/uioB. CrulaBbl, HX CBOMICTBA M 3HAu€HUE. XUMHUYECKHE CBOWCTBA METAUIOB Kak
BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX IOJOKEHHUS B JIEKTPOXUMHUYECKOM PsITy HAIPSKEHUN METAJIOB.
Koppo3sus metaminoB u cnocoObl 60ps0bI ¢ Hell. MeTtansl B mpupoae. O01ue crnoco0bl UX NOTYUYEeHHUS.
OO0mas xapakTepucTHKA HeJ0YHBIX MeTalI0B. Metasuibl B npupoae. OO0miye crnocodbl UX MOTydYeHHUS.
Crpoenne aromoB. lllenouHple MeTamibl — MPOCTHIE BEIIECTBA. BakHEHIIMe COENMHEHUs IIEIOYHBIX
METaJIJIOB —OKCH/IbI, THAPOKCUABI U CONH (XJIOpUIbI, KapOOHATHI, CyJIb(aThl, HUTPAThI), UX CBOICTBa U
IpUMEHEHHEe B HapoJHOM Xo3siicTBe. Kanuiinele y100peHus.

O0masi xapakTepucTHKa 3JieMeHTOB ruaBHoi moarpymnsl II  rpymmel. CTpoeHHe aTOMOB.
[[lenoyHO3EMENBHBIE METAUIBI — IPOCTHIE BEIECTBA. BaXkHEHIlne COEIMHEHUs UIEIIOYHO3EMENIbHBIX
METAJIJIOB — OKCHUJbI, TUJIPOKCHUJIBI U COJH (XJIOpHJbI, KapOOHATHI, HUTPAThl, Cyib(aTel, (ocdaTsl), ux
CBOMCTBA U IIPUMEHEHUE B HAPOJIHOM XO35UCTBE.

AmomuHuii. CtpoeHne atoma, (pU3MYECKUe W XMMHUUYECKHE CBOWCTBA MPOCTOTO BemiecTBa. CoenMHEHHS
AIIOMUHUS — OKCHJI U TUIPOKCHU, UX aM(oTepHbIN XapakTep. Baxueiimue conu amoMunus. [IpuMmenenue
AIIOMUHUS U €TI0 COSIUHECHNH.



Kenezo. Ctpoenne atoma, GU3NIECKUE U XUMUUYECKHUE CBOMCTBA MPOCTOTO BEIIeCcTBa. | eHETHUECKUE PSIIbI
Fe2+ u Fe3+. Baxnelimue conu jkene3a. 3HaueHHE JKeJle3a U €ro COEIMHEHUN JUIsl IPUPOABI U HApOAHOIO
XO35MCTBA.

JemoncTpamuu. O6pa3npl  [MIETOYHBIX M MIEJTOYHO3EMENBbHBIX  MeTauioB.  OOpasipl  CIIJIaBOB.
B3anmopeiictBue pacTBOpOB KHUCIOT MU cojied ¢ MeTauiamu. [lonmydeHue ruapokcuja allOMUHUS U
HCCIIE0BAHUE €0 CBOMCTB. B3ammojnencTBue sxene3a ¢ COINAHOM KHUCiIoTOW. [loiaydeHue ruapoxcuioB
xene3a (I1) u (I1I) u u3yuenue ux cBOMCTB.

IIpakTnyeckne padorel. 1. OcyliecTBieHME LENOYKM XUMHYECKMX HpeBpaiieHuid. 2. Ilomyuenue u
CBOMCTBA COCIMHEHMI MeTauioB. 3. PenieHne sKcrepuMeHTalbHbIX 3aJ1a4 Ha paclio3HaBaHUE U MOIyUYEHUE
COCIMHEHUH METAJLIOB.

KonTpoabHast padora Nel o teme : MeTamibb»y

Tema 3. Hemeransl

OO0mas xapakTepuCTHKa HEMETAJUIOB: MoyioxkeHue B Ilepuoanyeckoil cucreMe XMMHUYECKUX AJIEeMEHTOB /Jl.
N .Menneneena,

0COOCHHOCTH CTPOEHHS aTOMOB, AJIEKTpooTpHiareabHocTh (D0) Kak Mepa «HeMeTanImyHoCcTu», pan 0.
Kpucramnmueckoe cTpoeHME HEMETauIOB — IMPOCThIX BewecTB. Aimorponus. PuU3HYecKHe CBOMCTBA
HeMeTaui0B. OTHOCUTEIBHOCTh HOHITHI «METAIUD U «HEMETAILD.

Boaopoa. [Tonoxenne Bogopona B Ilepuoanueckoit cucreme xumudeckux anemenTos 1. M. Menaeneesa.
Crpoenue aroma u Mojekyibl. dunyeckne M XMMHYECKUE CBOKWCTBA BOAOPOJA, €ro MOJYYEHUE H
IIPUMEHEHHUE.

Bopa. Ctpoenue monexkynsl. Bogopoanas xumuueckas cBsA3b. Du3nueckue CBOWCTBA BOJABI. AHOMaIUU
CBOWCTB BoAbl. ['mapodwmibnbie 1 ruapodoOHbIe BemecTBa. XUMUYECKHE CBOWCTBA BoAabl. Kpyrosopot
BOABl B Tmpupoae. Bomoouuctka. Aospauus Boabl. bbeiToBble  QuinbTpel. MuHepalbHbIE  BOJBI.
JluctunnupoBaHHas BOJa, €€ MOJy4YeHUE U IPUMEHEHHE.

O0mas xapakrepucTuKa rajoreHoB. CtpoeHue aroMoB. [IpocTeie BemiecTBa U OCHOBHBIE COEIMHEHUS
raJIoreHoB, UX cBoWcTBa. KpaTkue cBenenus o xiope, opome, prope u noxe. [IpuMeHeHne raioreHoB U ux
COEIMHEHMI B HAPOJHOM XO351CTBE.

Cepa. Ctpoenue aToma, aJusIOTpONUs, CBOMCTBA U MPUMEHEHHE poMOudeckoi cepbl. Oxcuasl cepol (1V) u
(VI), ux nomydenue, cBoiicTBa U npuMeHeHue. CepHasi KMCIOTa M €€ COJIM, UX NMPUMEHEHUE B HapOJHOM
xo3srcTBe. [Ipon3BOICTBO CEPHON KUCIIOTHI.

A3zot. CTpoeHHE aToMa U MOJIEKYJIbl, CBOWCTBA IPOCTOrO BeHlecTBa. AMMMAK, CTPOEHHUE, CBOMCTBA,
nonyyeHue u mpumeHenue. Conum amMMoHUS, uX cBoiictBa M mpumeHeHue. Okcunbl azota (II) u (IV).
A30THas KHUCIIOTa, €e CBOHCTBa M INpuMeHeHHe. HuTpaTel M HUTPUTHI, IpodiemMa UX COJAEpX aHUSA B
CeJIbCKOXO3SIICTBEHHON POAYKIIMH. A30THBIE y10OpEHHUSI.

®ocdop. CtpoeHne aToma, alJIOTPONUs, CBoWcTBa Oenoro M KpacHoro (ocdopa, MX NpPUMEHEHHE.
OcHnoBuble coeauHeHus: okcupa Gochopa (V) u oprodochopnas kucinora, docharel. DochopHbie
y1oOpeHusl.

Yraepoa. Ctpoenue aroma, ajuloTponusi, cBoiicTBa Moaudukamnuii, npumenenune. Okcuasl yriaepoaa (1) u
(IV), ux cBoiictBa u npuMeHeHue. KapOoHaThl: KaJbIUT, COJa, MOTAI, UX 3HAUYEHUE B MPHUPOJE U KU3HU
YesioBeKa.

Kpemunii. CTpoeHue atoma, KpUCTAJUIMYECKUN KPEMHHMH, €r0 CBOMCTBA M NMpuMeHeHue. OKCHIl KPEMHHUS
(IV), ero mpupoansie pazHoBUAHOCTH. CHIMKATHl. 3HAaYEHUE COCIMHEHWM KPEMHHsI B KUBOW M HEKWUBOU
npupozae. IlonaTre o cuaMKaTHONW MTPOMBIIIIIEHHOCTH.

Jemounctpanum. [lonyyenne u pacno3zHaBaHue Boaopona. KadecTBeHHass peaklysi Ha TajJOT€HUI-HOHBL..
B3anmopencTBue KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEZBIO.

JlabopaTopHble onbIThl. O3HAKOMJIEHHE C COCTaBOM MuHepanbHOU Bonbl. 30. CBoiicTBa pa3baBieHHOI
cepHOi KucioThl. M3ydeHue cBoiicTB ammmaka. Pacro3zHaBanue coneid ammoHus. [openue ¢ocpopa Ha
BO3JIyXe M B Kuciopojae. PacmosnaBanue docdaroB. ['operue yris B kucinopose. [lepexon kapboHATOB B
THJIPOKapOOHATHI.

IIpakTuyeckue padornl. 4. PemeHne 3KcriepuMEHTaIbHBIX 3a1a4d 1o teme «lloarpynma kuciaopomay. 5.
[Tonmyuyenue, cobupanue 1 pacro3HaBaHHE I'a30B.

Kountpoabsnas padora Ne2 no teme : Hemerannsn»

Tema 5. O0001IeHMe 3HAHUI 110 XUMMHU 32 KYPC OCHOBHOM IIKOJbI. [IoAroroBKa K rocyiapcrBeHHOM
urorosoii arrecranuu (I'NA)



[lepuonuueckuii 3axkoH u Ilepumoanueckass cucrema xumuyeckux osiaemeHToB JI. WM.Menaeneesa.
@U3NYECKUl CMBICT TOPSAJIKOBOIO HOMEpPA 3JIEMEHTA, HOMEPOB NEpPHOAA W TPYIIbL. 3aKOHOMEPHOCTU
W3MEHEHUsI CBOWCTB 3JIEMEHTOB M HMX COEAMHEHUN B IEPUOJAX W TPYyINIIax B CBETE MPEACTaBICHUU O
CTPOEHHH aTOMOB 3JIEMEHTOB. 3HaueHue [leproauueckoro 3akoHa.

Buapl XxuMuuyeckux CBSI3€M M THUIIBI KPUCTAUIMYECKUX PEIIETOK. B3auMMOCBSA3b CTPOEHHS U CBOMCTB
BELIECTB.

Knaccudukanus XuMUYECKHX peakUuid M0 pPa3IMYHbIM TNpHU3HAKaM (YUCIO U COCTaB pPearupyronmx u
00pa3yIoNIMXCsl BEIIECTB; HaJWYMe TpaHHIbI pasfena ¢a3; TEIIoBOH APQEeKT; M3MEHEHHE CTereHeH
OKHUCJICHHS aTOMOB; HCIIOJIb30BaHHE KaTall3aTopa; HalpaBieHHue MporekaHus). CKOpOCTh XUMHUYECKHX
peakiuii U ¢dakTopsl, Biuspmue Ha Hee. OOpPaTUMOCTh XMMHYECKUX PEAKIUA U CIOCOOBI CMEIICHUS
XUMHUYECKOIO PAaBHOBECHS.

IIpocTeie M ciokHblE BeliecTBa. MeTamasl U HeMeTaulbl. ['eHeTnueckue psapl MeTajlia, HEMeTalla U
nepexonHoro Meramwia. OKCHIIBI U THAPOKCUABI (OCHOBAaHUS, KUCIOTHI, aM(OTEpHbIE THIPOKCHU/IBI), COJIH.
Hx cocraB, kinaccupukanuss W OOIMIME XUMHUYECKHE CBOMCTBA B CBETE TEOPUHU 3JIEKTPOIUTUYECKOMN
JUCCOITUALUY.

Hrorosasi KoHTpoJILHasi padoTa 3a Kypc XuMuHu 9 kiacca

IMpakTnyeckue 3aHATHSA
e IIpakTnueckas padora Nel(AmdboTepHbie cOeTMHEHU)

e [IIpakTnueckas padora Ne2(OcyiecTBieHNE HENOYKH TPEBPALCHUI)

e [IIpakTnueckas padora Ne3(IlosyueHue u cBolCTBa COEJUHEHUI METAJIIOB)

e IlpakTnueckas padora Ned4(OkcnepuMEHTAbHBIE 3a/ayd [0 IMOJIYYEHUE U PaCIO3HABAHUIO
BEILIECTB)

e IIpakTnueckas padora NeS(Iloarpynna kucinopona)

e IIpakTnueckas padora Ne6(Iloarpymnma azora)

e Ilpaktnueckas padora Ne7(Ilosnyuenue, coOupanue u pacrio3HaBaHUE ra30B)

3. IlllanupyemMble pe3yJbTAThbl H3yYeHHUs Yy4eOHOI0 mpeaMeTa, Kypca

JIMYHOCTHBIMHU pe3yJibTaTaMHU HU3Yy4eHUs npeamera «XuMus» B 8-9 kiacce SBISIOTCS ClEAyIOIIHe
YMEHHS:

® OCO3HABATh €IMHCTBO U LICJIOCTHOCTh OKPY’KAIOUIETO MHUPA, BO3MOXXHOCTH €r0 IO3HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE TOCTH)KEHUH HAyKH;

® [IOCTENEHHO BHICTPaMBaTh COOCTBEHHOE LI€JOCTHOE MHPOBO33PEHHE: OCO3HABAaTh MOTPEOHOCTh U
TFOTOBHOCTh K CaMOOOpa30BaHMIO, B TOM YHCIIE U B paMKaX CaMOCTOSITEIIbHOW J€SIT€IbHOCTH BHE
LIKOJIBL;

® OIEHMBATh JKU3HEHHBIE CUTyallMM C TOYKHM 3pEeHUs 0e30MacHOro obpasa >KU3HU U COXPaHEHHS
310pPOBB;

® OIEHUBATH SKOJOTMUECKUI PUCK B3aMMOOTHOIICHHI YEJI0OBEKA U IIPUPOJIBI.

e (dopMHPOBaTh HKOJIOIMUYECKOE MBIIIJIEHHE: YMEHHUE OLIEHUBATh CBOIO JIEATEIbHOCTh U MOCTYNKHU
JpPYTUX JIIOJAEM C TOYKM 3pEHUs COXPAHEHUs OKPYKAIOIIEH Cpeapl - TrapaHTa JKA3HU U
Onarononyuus JTro/ieil Ha 3emiie.

MeTtanpeAMeTHBIMH  pe3yJbTaTaMH  HW3ydeHUs Kypca «XuMHsS»  sSBIseTcs  (OPMHpPOBAHUE
YHUBEpCaIbHBIX yueOHbIX neiicteuil (YVYI).
Pecynamusnvie YV/I.
® CaMOCTOSITeNIbHO OOHapyXKuBaTh H (HOPMYIHPOBATH YUeOHYIO MPOOJIEMYy, OINPEAENsATh Ieb
y4eOHOIl eI TeTbHOCTH;
® BBLIIBUTaTh BEPCHUU pEIICHUS TMPOOJIEMBbI, OCO3HABATh KOHEYHBIH pe3yibTaT, BLIOUpaATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEICTBA JOCTUKECHHUS LIETIH;
® COCTaBJATH (MHAVMBUIYAJIHO WIH B TPYMIIE) IJIaH PEIICHUSI IPOOJIEMBI;




e paboTas Mo MIaHy, CBEPATh CBOU JICHCTBUS C IENBIO U, PU HEOOXOIUMOCTH, UCTIPABIISITh OITUOKU
CaMOCTOSITENIbHO;

® B JMAaJIOre C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BHIPAOOTAaHHBIE KPUTEPUH OLIEHKU.
lloznasamenvhvie YVJI:

® aHAIM3UPOBaTh, CPaBHUBATh, KiaccuuuupoBaTh U 0000mAaTh (aKThl W SBJICHUSA. BBIABIATH

MPUYUHBI U CIECTBUS IPOCTHIX SIBJICHUH.
® OCYIIECTBISITH CpaBHEHHE, KilacCU(PUKAIMIO, CAMOCTOSTENIbHO BbIOMpask OCHOBAaHUS U KPUTEPUU
JUTSL YKa3aHHBIX JIOTHYECKUX OTepaIuii;

® CTPOUTH JIOTUYECKOE pACCYXJCHHE, BKIIIOUYAIOIIEE YCTAHOBJIEHHWE MPUYMHHO-CIIEICTBEHHBIX
CBsI3EH.

CO3/1aBaTh CXEMAaTUYECKHE MOJEIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA.
COCTaBJISITh TE3UCHI, PA3JIMYHBIE BU/IbI IIIIAHOB (IIPOCTHIX, CIIOKHBIX U T.II.).
peoOpa3oBEIBATh HHPOPMAIIMIO K3 OJJHOTO BHJA B APYroi (TaOIUIly B TEKCT U TIp.).
YMETh OMpPENeIsITh BO3MOXKHBIE HCTOYHUKH HEOOXOJUMBIX CBEJCHUI, MPOU3BOJIUTH TIOUCK
uH(pOpMalli1, aHAJTU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CaMoCTOSATEIbHO OpPraHU30BBIBATH yueOHOE B3aMMOJCHCTBHE B TpyIme (OmpeneisTh OO0IIue IeNH,

pacnpenensaTh pojiu, J0roBapuBaThes ApYr ¢ APYroM U T.1.).
IInanupyemMble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
JlesiTensHOCTh 00Pa30BATEIBLHOTO YUPEKACHHSI OOIIero oOpa3oBaHHs B OOYYCHHHM XUMHUHU JOJDKHA OBITH
HaIpaBlieHa Ha TOCTH)KEHUE 00YUYAIOIIUMHUCS CIEAYIONUX JHUYHOCTHBIX Pe3y/bTATOB:
1. B LEHHOCTHO-OPHEHTAIIMOHHOW cdepe - YyBCTBO TOPAOCTH 32 POCCHHUCKYI0 XMMHYECKYIO HAYKY,
TYMaHU3M, OTHOIICHHE K TPYIY, LEJIeyCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

2. B TpynoBod cdepe - TOTOBHOCTb K OCO3HaHHOMY BBIOOpY JmanbHEHmeil o00pa3oBaTebHON
TPaeKTOPUH;

3) B 1O3HABATENBbHONW (KOTHUTHBHOM, HHTEIUIEKTYaJIbHOW) chepe —MOTHBALIUS yUCHHSI, YMEHUE YIIPABISAThH
CBOCH MMO3HABATEIBHOMN JAEATEIHHOCTHIO.

MeTanpeaMeTHBIMU Pe3yJIbTATAMHU OCBOEHHUS BBIMYCKHUKAMH OCHOBHOM IIKOJBI MPOTPAMMBI IO XUMHH
SIBIISTFOTCSL:

1. BiageHWe YHUBEpPCAIbHBIMH €CTECTBEHHO-HAyYHBIMHU CIOCOOAMHU JI€ATENBHOCTH: HAOIII0/IEHUE,
U3MEpeHue, HKCIEPUMEHT, y4eOHOe MCCIeOBaHNe; IPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHHUS
(cuctreMHO-MH(OPMALIMOHHBIM  aHAJIW3, MOJEIMPOBAHUE) ISl MU3YYEHUS PpaA3IMYHBIX CTOPOH
OKpYKarOILEe 1EUCTBUTEIBHOCTH;

2. WCHOJB30BAHWE YHHUBEPCATIBHBIX CIIOCOOOB JCATEIHHOCTH IO PEHICHUIO0 MPOoOJIeM M OCHOBHBIX
MHTEJUIEKTyaIbHBIX oreparuii: WCIIONIb30BaHNE OCHOBHBIX HHTEJIEKTyallbHBIX
onepanuii: popMyIMpOBaHHUE THUIIOTE3, AHAIU3 M CUHTE3, CPABHEHHE, 0000IIEHUE, CHCTEeMaTH3allNs,
BBISIBIICHUE IPUYMHHO-CIICJICTBEHHBIX CBSI3€M, IOMCK aHAJIOTOB;
yMEHHE FeHepUpOoBaTh UJEH U ONPEIENISITh CPEACTBA, HEOOXOAUMBIE AJIsl UX pealln3allly;

4. yMeHue OmpeNenaTh LeMH W 3aJayd ACSITeNbHOCTH, BBIOMpATh CpPEACTBA pealu3aluil [eTd U

MPUMEHSITh WX Ha MMPAKTHKE;

5. HCMONB30BaHKE PA3IMYHBIX UCTOYHUKOB JJISl OTYUYSHHS XUMUYECKON HH(OPMAIIHH.
IIpeaMeTHbIMM pe3yJIbTATAMHU OCBOSHHUS BBITYCKHHKAMU OCHOBHOM IIKOJIBI TPOTPAMMBI TI0 XHMHH
SIBJISIFOTCSL:

1. B nmo3naBarensHO# chepe:

- JIlaBaTh OIpEAETCHUS M3yUYEHHBIX TMOHATHUN: BEIIECTBO (XMMHUYECKUI SJIEMEHT, aTOM, MOH, MOIEKYIa,
KpUCTAJJIMYECKasl pEeIeTKa, BELIECTBO, MPOCThIE U CJIOXKHBIE BeIIecTBa, XuMuUdeckas (opmyia,
OTHOCUTEIIbHAs aTOMHAas Macca, OTHOCUTEJbHAs MOJIEKYJSIpHAs Macca, BAJIEHTHOCTb, OKCHJbI, KHCIOTHI,
OCHOBaHUS, COJIHM, aM(OTEPHOCTb, WHIUKATOpP, TMEPUOJUYECKUN 3aKOH, IepUoJUYecKas CHCTEMa,
nepuoandeckast Ta0linia, W30TOMBI, XUMHUYECKasi CBS3b, AJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb OKHCICHUS,
ANIEKTPOJIUT); XUMHUYEcKass peakuus (XMMHUYECKOe YypaBHEHHUE, TeHEeTHYecKasi CBs3b, OKHCIIEHHE,
BOCCTAHOBJICHHE, DJIEKTPOIIUTHYECKAS TUCCOIHAIINS, CKOPOCTh XUMUYECKOU PEAKIUN);

- popmynupoBath nepuoandeckuii 3akon [[.M.MenpeneeBa u pacKpbIBaTh €ro CMBICIH,

- OMKCHIBATH JAEMOHCTPALIMOHHBIE U CAMOCTOSITEIbHO MPOBEACHHBIE SKCIIEPUMEHTHI, UCTIONb3YS JJIsi 3TOr0
€CTECTBEHHBIN (PYCCKHI, POTHOMN) SI3BIK U SI3bIK XUMUH;

w



- ONUCHIBATh M pa3iHuaTh HM3yYCHHBIC KJIACCHI HEOPTaHWYECKUX COCAMHEHUWH, MPOCThIE W CIIOXKHBIC
BCIIECTBA, XUMUYCCKHE PCAKIINH;
- KITaccu(PUIIMPOBATh U3YYCHHBIC OOBEKTHI U SBJICHUS;
- Ha6JHOI[aTB ACMOHCTPUPYCMBIC W CaAMOCTOATCIIBHO IMMPOBOAHMMBIC OIBITEI, XWMHWYCCKUC PCAKIUH,
MPOTEKAIOIINE B IPUPOJIE U B OBITY;
- JCJIaTb BLIBOJAbBI M YMO3AKJIKOYCHUSA U3 Ha6JHOI[eHI/II71, HU3YYCHHBIX XHMHUYCCKHUX 3aKOHOMepHOCTeI>'I,
MIPOTHO3UPOBATh CBOMCTBA HEU3YUYCHHBIX BEIIECTB M0 aHAJIOTUU CO CBOMCTBAMHU M3yUYCHHBIX;
- CTPYKTypUpOBaThb M3YYCHHBIH MaTepual M XHUMHUYECKYI0 HH(POpMAlHIO, MOJYYCHHYIO U3 ApPYTUX
HUCTOYHUKOB;
- MOJCIUPOBATh CTPOCHHE aTOMOB 3JEMEHTOB IIEPBOIO - TPETHETO MEPUOIOB, CTPOCHUE MPOCTEUIINX
MOJICKYJI.
2. B IeHHOCTHO-OpUEHTAIIMOHHOM cdepe:
- aHaIM3MpPOBATh W OIICHWUBATH IOCIEACTBUS U OKPYXKAIOMICH cpeibl ObITOBOW W MPOW3BOJCTBEHHOM
JEATEILHOCTH YeJIOBEKa, CBSI3aHHOU C NepepabOTKOil BEIIECTB;
- pa3biACHATH Ha mpuMepax (MPUBOIUTH TNPHUMEPHI, MOATBEPXKIAIOIINE) MaTepHaIbHOE CIUHCTBO |
B3aHMOCBS3b KOMIIOHEHTOB JKUBOI U HEXKUBOU IMPpUPOAbI U YCJIOBCKA KaK BAXXHYIO YaCTh 3TOT'O CANMHCTBA,
- CTPOMTB CBOE MOBEJICHHE B COOTBETCTBHH C IPUHIMUITAMU OEPEIKHOTO OTHOLICHHUS K IPUPOJIC.
3. B tpynoBoii cdepe:
- IUTAHUPOBATh U IPOBOUTh XUMUYECKHI SKCIICPUMEHT;
- HCIOJIb30BAaTh BEIICCTBA B COOTBCTCTBUM C HUX NPCAHASHAYCHUCM U CBOﬁCTBaMH, OIIMCaHHBIMU B
WHCTPYKIIHSX 110 IPUMECHEHHUIO.
4. B cepe Oe3omacHOCTH KU3HEACITCITLHOCTH:
- OKa3bIBaTh MEPBYIO MOMOIIb MIPHU OTPABJICHUSIX, OYKOTAX U IPYTHX TpaBMax, CBS3aHHBIX C BEIICCTBAMU U
1a00paTOPHBIM 000PYIOBAaHHEM.
BhIyCKHUK Hay4HTCS:
> PaCKprBaTL CMBICJI OCHOBHBIX ITOHSITHH: BCIIECTBO, XUMHWYECKUU DJIEMEHT, OTHOCUTCJIbHAA aTOMHasd
Y MOJICKYJISIpHAS] MACChI;
> Ha3bIBaTh XUMHWYCCKUEC DJICMCHTHI,
»  BBIYHCISITH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChl BEIIIECTB, a TAK)KE MACCOBYIO JIOJTO
XUMHUYCCKOT'O 2JICMCHTA B COCAMHCHUAX IJISI OLICHKH UX HpaKTquCKOﬁ 3HAYUMOCTHU,
» CoOI0aTh MpaBUiia TEXHUKU 0€30MIaCHOCTHU TP MPOBEICHUH HAOJIFOICHUI U OTIBITOB
BBIHYCKHI/IK ITOJIYYHUT BO3MOKHOCTb HAYYHUTHCA:
» ONpeJeNsATh POJb PA3IMYHBIX BEIIECTB B TIPUPOJIC U TEXHHKCE,
» XapaKTepH30BaTh METOJIbI XUMUYECKON HayKH (HAOIIt0IeHHEe, CPaBHEHHE, SKCIIEPUMEHT, U3MEPEHNE)
Y MX POJIb B MIO3HAHUH TIPUPOIBI

BbINYCKHUK HAYYUTCS:

® XapaKTCpHU30BaATH OCHOBHLIC MECTOABI ITO3HAHUSA: Ha6J'IIOI[€HI/I€, HU3MCPCHUEC, OKCIICPUMCHT,
® OIMCHIBAaTh CBOMCTBA TBEPABIX, KUIKHUX, F33006pa3HBIX BCIICCTB, BBIACIIASA UX CYHICCTBCHHBIC

IIPpU3HAKH,

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHATHM «aToOM», «MOJEKYJIa», «XHUMHYECKUN
JJIEMEHT», «IPOCTOE€ BEHIECTBO», «CIOKHOE BEHIECTBO», «BAJIIEHTHOCTB», «XUMHUYECKas PEaKLUI»,
HCIIONB3YS 3HAKOBYIO CUCTEMY XUMMUH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUs MacChl BEILECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHON TEOPHH;

® pa3nuyaTh XUMUYECKUE U (PU3NUECKUE SABIICHUS;
Ha3bIBaThb XUMHYECKHUE DIIEMEHTHI;
OIIpEeJIeNIATh COCTAB BEHIECTB MO UX (hopMyJIaMm;
ONpPEIENATh BAJIECHTHOCTh ATOMA JJIEMEHTA B COCIMHEHMSIX;
ONPEIENATh TUIl XMMUYECKUX PEaKIUM;
Ha3bIBaTh IIPU3HAKU U YCJIIOBHS IIPOTEKAHUS XUMUUECKUX PEaKIIUil;

e BBIABJIATH IIPU3HAKU, CBUACTEIBCTBYIOIIME O IPOTCKAHMM XUMHYECKOM peakuuu IpU
BBITNIOJTHEHUM XUMUYECKOTO OIIbITA;



COCTaBIISATH (POPMYJIbI OMHAPHBIX COCTMHEHU;
COCTABIISATh YPABHEHUS! XUMUUECKUX PEAKIIIA;
co0oaTh MmpaBuiia 0€30MacHoON paboThl IPU MPOBEICHUH OIBITOB;
M0JIb30BAThCS JIAOOPATOPHBIM 000PYI0BaHHEM H MTOCYI0H;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO H MOJISIPHYIO Macchl BEIIECTB;

® BBIUUCIATH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa 10 GOpMyJie COCANHCHHUS;

® BBIUUCIATH KOJUYECTBO, 0OBEM WIIM MACCy BELIECTBA MO KOJMYECTBY, 00BEMY, Macce pearceHTOB
WIN TIPOIYKTOB PEAKIINY;

® XapaKkTepu30BaTh (U3NYECKHE W XHMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB: KHUCIOPOAA U
BOJIOPOIA;

® [I0JTy4aTh, COOMPATh KUCIOPOA U BOAOPOL;

® pacIiO3HABATh OINBITHBIM ITyTEM ra3000pa3HbIe BEIECTBA: KHCIOPOI, BOAOPOI;

® pacKpbIBaTh CMBICII 3aKOHA ABOTa/IPO;

PacKpbIBaTh CMbICI HOHATUHN «TeMI0BOH 3(h(HeKT peakum», «MOJISIPHBIA 00bEM»;
XapakTepu30BaTh (PU3NYECKUE U XUMHUECKUE CBOMCTBA BOJIBL;
PacKpbIBaTh CMBICI MIOHATHUS «PACTBOP»;
BBIUUCIISITH MACCOBYIO JIOJIK0 PACTBOPEHHOTI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATE PACTBOPHI C ONPEACICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCMHEHMS U3YUEHHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;
XapaKTepu30BaTh (PU3MUECKUE M XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHHUYECKUX
BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

® OINpeAeATh IPUHAIIEKHOCTD BELECTB K ONPEACICHHOMY KJIacCy COSAMHEHMIT;

® COCTaBIISATH (POPMYJIBI HEOPTAHUIECKUX COCTMHEHNN N3yUSHHBIX KIacCOB;

® [IPOBOAMTH  ONBITH, MOJATBEPKIAIOUIME XMMHUYECKHE CBOMCTBA H3YYEHHBIX  KJIACCOB
HEOPraHUYECKUX BEILECTB;

® DACIO3HABATh OMNbBITHBIM IIyT€M pacTBOPbl KHUCIOT M IIEJOYEd [0 WM3MEHEHHIO OKpacKu
MHMKATOPA;

® XapaKTepH30BaTh B3aUMOCBSI3b MEX/y KIacCaMU HEOPraHUYECKUX COEAMHEHUN;

e packpsiBaTh cMbici [leprnoanueckoro 3akona .M. Menaeneena;

® OOBACHATH (PU3NYECKUII CMBICI aTOMHOrO (HOPSIAKOBOTO) HOMEpa XHUMHYECKOIo 3JIEMEHTa,
HOMEPOB IPYMIIBI U IepHoJia B nepuoanudeckon cucreme [1.11. Menneneesa;

e OOBACHATH 3aKOHOMEPHOCTH H3MEHEHMsI CTPOCHMSI aTOMOB, CBOWCTB 3JIEMEHTOB B Ipejaesax
MaJIbIX NIEPHOJOB U IVIaBHBIX MOATPYIII;

® XapaKTEepPH30BATh XMMHMUYECKHE 3JIEMEHTHI (OT BOJOPOJA 0 KaJbIMs) HA OCHOBE UX IOJIOKEHUS B
nepuoanueckoi cucreme 1.1. MenneneeBa u 0COOEHHOCTEN CTPOCHHS HX aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHHSI aToMOB NepBbIXx 20 31eMeHTOB mnepuoaudeckoi cuctemsl JI.U.
Menaeneena;

® DPACKPBIBaTh CMBICI MOHATHI: «XUMHYECKASI CBSI3bY, «3JIEKTPOOTPULIATENIBHOCTDY;

® XapaKTepPH30BaTh 3aBUCUMOCTh (M3NYECKMX CBOWCTB BEIIECTB OT THUMNA KPHUCTAIIMYECKON
pelIeTKH;

® OMpeensiTh BUJ XUMUYECKON CBA3M B HEOPraHUYECKUX COCTUHEHUSX;

e 1300paXkaTh CXEMbI CTPOECHUS MOJIEKYJ BELIECTB, 00Pa30BaHHBIX Pa3HBIMU BUJIAMU XUMHUECKUX
CBsI3EH;

® DPACKpbIBaTh CMBICT MOHITHH «UOH», «KATHOH», «AHUOHY, <«AJEKTPOJIUTHD, «HEIIEKTPOIUTHI»,
«QIEKTPOJIUTHUYECKAS  JAUCCOLMALMA», «OKUCIUTEIbY, «CTENEHb OKUCICHMSD  «BOCCTAHOBUTEIbY,
«OKHCJIEHHE», «BOCCTAHOBIICHHUE);

® OMpeeNsaTh CTENEeHb OKUCICHUS aTOMa 3JIEMEHTA B COEIMHEHUU;
PacKpbIBaTh CMBICT TEOPHUH JIEKTPOIUTUYECKON TUCCOLIUALINN;
COCTABJISITh YPABHEHMS SJIEKTPOIUTHYECKON TUCCOLMALNNA KUCIIOT, IIEJI0YEH, COJIeH;
OOBSICHATB CYIIIHOCTb IIPOLIECCa IIEKTPOJUTHUECKON AUCCOLMALMY U PEAKLIMI HOHHOTO OOMEHa;
COCTABIISATH MOJIHBIE U COKpAIllEHHbIC HOHHBIC YPAaBHEHUS peakiuu oOMeHa;
OTIpeIeNIATh BO3MOXKHOCTD MTPOTEKaHUs PEaKIIUii HOHHOTO OOMEHa;



IIPOBOAUTDH PEAKLINY, TOATBEPHKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEILIECTB;
OIIPEAEIIATh OKUCIIUTEND U BOCCTAHOBUTEID;

COCTaBJIATh YPaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

Ha3bIBaTh (PAKTOPHI, BIUSAIOUINE HA CKOPOCTh XMMUYECKOH peakIuH;

e KJIacCUPUIMPOBATH XUMUUECKUE PEAKIUH 10 pa3InYHbIM IIPU3HAKaM;

® XapaKTEepPU30BATh B3aUMOCBA3b MEX]y COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAJUIOB,;

® [IPOBOJMTH OMNbITHI IO MOJYUYEHUIO, COOMPAHUIO U U3YUEHUIO XMMUYECKHX CBOWCTB Ta3000pa3HbIX
BEIIECTB: YIVIEKUCIIOr0 ra3a, aMMHUaKa;

® DACIIO3HABAThH ONBITHBIM IIyTEM Ia3000pa3HbIE BEIIECTBA: YIIEKUCIbIN I'a3 U aMMHUAK;

® XapaKTEepU30BaTh B3aUMOCBS3b MEX/y COCTAaBOM, CTPOEHUEM M CBOWCTBAMU METAIIJIOB;

e Ha3blBaTh OpraHUYECKHE BEIECTBa IO MX (opmylse: MeTaH, 3TaH, 3THJIEH, METAaHOJ, JTaHOJI,
IVIMLEPUH, YKCyCHas KUCJIOTa, aMUHOYKCYCHas KHCJIOTa, CT€apUHOBAsl KHUCIIOTA, OJEUMHOBAs KHUCIIOTa,
IJII0K033;

® OILICHUBATh BIMSHUE XUMUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpelibl Ha OpraHU3M YEJI0BEKA;

® TPaMOTHO OOpAIAThLCS C BEIIECTBAMH B ITOBCEIHEBHOM JKU3HU

® OIpEIeNIATh BO3MOKHOCTH NPOTEKAHHS pPEaKIUi HEKOTOPBIX MPEJACTABUTENICH OpraHMYeCKHX
BEILIECTB C KHCIOPOJIOM, BOJOPOIOM, METAJNIaMH, OCHOBAaHUSIMH, T'aJIOTCHAMH.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® BbIOGUEAMD U NPOBEPSIMb IKCNEPUMEHMANLHO 2UNOME3bl O XUMUYECKUX CBOUCBAX 6eujecme Ha
OCHOBe UX cOCmasa u CMpOeHus, Ux CHOCOOHOCMU 6CMYNAMb 6 XuMUdecKue peakyuu, o xapakmepe u
NPOOYKMAX PA3TUUHBIX XUMUYECKUX PEeAKYULL,

®  Xapakmepuzoeamsv Geujecmsda no coCmasy, CMpOeHuo U COLUCMEaM, YCMAaHABIUBAMs NPULUHHO-
ce0CcmeeHHble C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTNUKAMU BeUeCmEd;

® cocmasnams MONEKYIApPHble U NOJHble UOHHblE VPABHEHUs N0 COKPAUJEHHbIM UOHHbIM
VDABHEHUSIM,

® IPOCHO3UPOBAMb CHOCOOHOCb 8eUieCmB8a NPOSIGIAMb OKUCIUMENbHbLE WU B0CCHAHOBUMENbHbLE
CBOLICMBA C YUemoM cmeneHell OKUCIeHUsl DIeMEHMO8, 8X00SUUX 8 €20 COCMA8;

® cocmasnams YpPAaeHeHUus peakyull, COOMEEeMCMEYIOUUX NOCIe008AMENbHOCIU NPespayeHull
HeOp2aHu4yecKux 6eujecms pasiuiHblX Kiaccos;

® gul0GUCAMb U  NPOGEPSIMb  IKCNEPUMEHMANLHO 2UNOME3bl O  Pe3yabmamax 6030eicmeust
PA3IUYHBIX (PAKMOPOB HA UBMEHEHUE CKOPOCMU XUMUYECKOU PEeaKyuu,

® UCNONBL306aMb  NPUOOPEmeHHble 3HAHUA ONs  IKOJIOSUMECKU —SPAMOMHO20 NOBEOCHUsl 6
OKpydHcaroujeli cpeoe;

® UCNONBL306aMb NPUOOPEeMeHHbLe KIoUesble KOMNEeMeHYUU Npu 8bINOIHEHUU NPOEKMO8 U Y4eOHO-
UCCe008AMENbCKUX 3A0aU NO U3YUEHUIO C8OUCME, CNOCOO08 NOIYYEHUsL U PACNO3HABAHUSL BEUWECE;

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECBAX U XUMUYECKUX NPOYECCax;

® Kpumuuecku OMHOCUMbCS K NCEBOOHAVUHOU UHGOPMAYyUU, HeO0OPOCOBECMHOU peKiame 6
cpeocmeax Maccosol ungopmayuu;

® 0CO3HABAMb 3HAYEHUe MEeOPEeMUYECKUX 3HAHUL NO Xumuu OJisl NPAKMUYEcKol OesimeabHOCmuU
uenosexa,

® co30asamv MoOenu U cxemvl Ol peuleHusi y4eOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb
HeobXoo0umMocms coon00eHUs NPeOnUCAnull, npeonazaemvlx 8 UHCMPYKYUAX HO UCNOTIb308AHUIO TeKAPCMS,
cpeocma 6blmoBol Xumuu u op.

TemaTHueckoe MIaHMPOBaHue 8 Kiace

Ne | Paszpgesnl yueOHO# nnporpaMmMbl 4 0CHOBHBbIe | KonuecTBo B Tom unciie
n/n cojepskaTe/ibHble TUHUM 4acoB KOHTPOJIbHBIX| TPAKTUYECKUX
padot padot
1 | Beeneunune 8 1
2 | ATOMBI XUMHUYECKUX IIEMEHTOB 13 2 3




3 | IIpocTeie BemiecTBa 8 2 3
4 | CoennHEHUI XUMHUUECKUX DJIEMEHTOB 14 1 0
S5 | U3smeHeHus, mpouCXOoAsAIIne ¢ 17
BEIIECCTBAMHU
6 | PactBopenue. PacTBoOpBI. 36
CBoiICTBa pacCTBOPOB AJIEKTPOJIMTOB
7 | O6o0IIEHNE 3/6/7/4
HUTOI'O3ATO/] 99/102/103/100 5 7
TemaTnueckoe mIaHupoBanue 9 Kiace
Ne | Pazngennl yueOHOM nporpaMMbl 4 0CHOBHBbIe | Kosm4yecTBO B Tom unciie
n/m cojiep:KaTe/ibHbIe TUHUH YacOB  |KOHTPOJBHBIX|TPAKTHYECKHX
padot padot
1 | [ToBTOpCHME. O6mas XapaKTepUCTUKA 9 1
XUMHAYECKUX DJIEMEHTOB W XHUMHYECKHX
peakiun
[Tepnoanueckuii 3axkoH u [leprnoanueckas
CHCTEMA XMMHUYECKHUX 3J1eMeHTOB /1. U.
Menaeneena
2 | Merauisl 23 2 3
3 | Hemeramisl 29 2 3
4 | O600IIIeHHE 3HAHUN 5 1 0
5 | O6o01IcHIE 3HAHUI TI0O XUMHH 32 KypC 5/5/8
OCHOBHOM IIIKOJIBI.
NUTOI'O 3ATO/J] 65,65,68 5 7
4. TemaTnuyeckoe NIIAHUPOBAHUE
KanenaapHo-remarudeckoe mjiaHupoBaHue 8 kiace
Ne Tema ypoka Komunuectso | lara
qacoB
8«A» | 8«b» | 8«B» | 8 «I'»
Pa3nen 1: Beenenue 8
1 [Ipenmer xumun. BemecrBa. Cgoiicta | 1 02.09 | 01.09 | 03.09 |01.09
BCIIICCTB.
2 [IpeBpamienue Bemiect. Posib xumuu 1 03.09 | 05.09 | 05.09 | 02.09
3 IIpakTuyeckass padora Ne 1 «llIpaswma |1 06.09 | 06.09 | 06.09 | 06.09
oOparneHus c 1abopaToOpHBIM
000pyIOBaHUEM).
4 3Haku XUMHYECKHUX 2J€MeHTOB. | 1 09.09 |08.09 |10.09 | 08.09




Ilepuoauueckas cucrema.

5 XuMHUUEcKue (bopmyIbI. Wnpeke. | 1 10.09 |12.09 | 12.09 | 09.09
Koaddumment. ATomHas macca.
6 OtHOCcHUTENbHAS  MOJIEKyJsApHas  macca. | 1 13.09 |13.09 | 13.09 | 15.09
MaccoBast 107151 3JIeMEHTa.
7 Bremaucinenuss MaccoBod moiad  dyeMeHTa. | 1 16.09 | 15.09 |17.09 | 16.09
BriBeienue hopMyIibl.
8 BriBenenue MOJICKYJISIPHOM dbopmynsr | 1 17.09 |19.09 |19.09 | 20.09
BEII[CCTBA OTHOCUTEIbHAS IJIOTHOCTb.
Pa3znea 2: AToMbI XHMH4YECKHX dJIeMeHToB | 13
9 OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB. 1 20.09 | 20.09 |20.09 |22.09
10 N3menenus B cocTaBe aToMHBIX | 1 23.09 |22.09 |24.09 |23.09
saep.M30Tonbl
11 CrpoeHue 3JIeKTPOHHBIX 000JI0YeK 1 24.09 | 26.09 |26.09 | 27.09
12 [TomsTME O S ®M P-  duekTpoHax. | 1 27.09 |27.09 |27.09 |29.09
OHepreTuyeckue ypoBHHU.
13 Pacnipenenenue 3JICKTPOHOB mo | 1 29.09 |29.09 |01.10 | 30.09
YHEPreTHYSCKUM YPOBHSM U TOYPOBHIM
14 [Tepuonnueckas Tabuna xumuueckux | 1 30.09 | 03.10 | 03.10 | 04.10
9JICMEHTOB.
15 HonHas cBs3b. 1 01.10 | 04.10 | 04.10 | 06.10
16 OOpa3zoBaHue MOJIEKYJ MpPOCTHIX BemlecTs. | 1 04.10 | 06.10 | 08.10 | 07.10
KoBaneHTHast HenoysipHas CBsI3b.
17 OnektpooorpuniarenbHocts.  Koanentnas | 1 07.10 |10.10 |10.10 |11.10
MOJISIPHAS! CBSI3b.
18 MeTtaunueckas CBsI3b. 1 08.10 |11.10 |11.10 |13.10
19 Kpucramiaeckue peneTku 1 11.10 | 13.10 |15.10 |14.10
20 O0600111eH1E U3YYEHHON TEMBI. 1 14,10 | 17.10 |17.10 | 18.10
21 KonTpoabnas padora Ne 1. |1 15.10 | 18.10 | 18.10 | 20.10
«IlepBoHauaIbHBIC XUMUYECKUE TTOHITUSD)
Pa3nea 3: IIpocThie BemecTBa 8
22 Mertasmibl. O6ue hu3nyecKre CBOMCTRA. 1 18.10 | 20.10 |22.10 | 21.10
23 IIpocteie BEIECTBA - HeMeTaUIbL. | 1 21.10 | 24.10 | 24.10 | 25.10
dusndeckue CBOMCTBA. AJUIOTPOIIHSL.
24 KomuuectBo BemecTtBa. MoIIb. 1 22.10 | 25.10 | 25.10 | 27.10
25 Pemenne 3amau no teme «MoJby. 1 25.10 | 27.10 | 29.10 | 28.10
26 Pemenue 3amau mo teme «MoJby. 1 28.10 | 07.11 | 07.11 | 08.11
27 MoutsipHasi Macca BelecTBa 1 29.10 | 08.11 |08.11 |10.11
28 MosisipHBIi 00BEM ra3000pa3HBIX BEIICCTB. 1 08.11 |10.11 |12.11 |11.11
29 Pemenne 3amau Ha BeIYMCIEHHE o00Bema. | 1 11.11 |14.11 | 14.11 |15.11
CamocTosTenbHas pabora
Paznen 4: CoenunHenuss Xxumuuyeckux | 14
3JIEMEHTOB
30 CreneHb OKUCIECHUS. 1 12.11 | 15.11 | 1511 |17.11
31 bunapupie  coemuHeHus ~ MetauioB  u |1 15.11 |17.11 |19.11 |18.11
HEMETAJIJIOB.
32 Baxwnelimmue kiacchl OMHAPHBIX COeAWHEHUWH | 1 18.11 |21.11 |21.11 | 2211
— OKCH/IBI.
33 OcHoBaHus. 1 19.11 | 22.11 | 2211 |24.11
34 Kucnorsl. 1 22.11 |24.11 |26.11 | 25.11
35 Comnn. 1 25.11 [28.11 |28.11 |29.11
36 CocraBnienue Gpopmyit coneil. 1 26.11 |29.11 |29.11 |01.12
37 Howmenkunarypa cozneil. 1 29.12 [ 01.12 | 03.12 |02.12




38 TumbI KPUCTAUTHYECKUX PEIIETOK. 1 02.12 | 05.12 | 05.12 | 06.12
39 YucThle BENECTBA M CMECH. 1 03.12 | 06.12 | 06.12 | 08.12
40 IIpakTuyeckass padora Ne 2 «Yucteie |1 06.12 |08.12 |10.12 | 09.12
BEIIIECTBA U CMECHY.
41 OO0bemHast 10J11 KOMIIOHEHTOB B CMECH. 1 09.12 1212 |12.12 |13.12
42 O0001IeHNe 3HAHMIT 110 TEMe. 1 10.12 |13.12 | 13.12 | 15.12
43 Koutpoasnas paGora Ne 2 mno Teme: |1 13.12 | 15.12 |17.12 |16.12
«CoequHeHNs] XHMHUYECKHX YJIEMEHTOBY.
Paznen 5: U3meHenusi, npoucxoasimue c¢ | 17
BelleCTBAMH
44 ®dusnueckue SBJICHUS B )KU3HMU. 1 16.12 | 19.12 |19.12 | 20.12
45 XHUMHYECKUE PEaKIuu. 1 17.12 | 20.12 |20.12 | 22.12
46 [Tpu3HaKK XUMUYECKUX PEaKIui 1 20.12 | 22.12 | 24.12 | 23.12
47 3akoH COXpaHEHUs  MacChl BemecTs. | 1 23.12 |26.12 | 26.12 | 27.12
XUMUYECKUE PEAKIIUU.
48 IIpakTuyeckas padora Ne 3 «IIpusnaku |1 2412 | 27.12 | 27.12 |10.01
XUMHYECKUX PEAKIUIN»
49 O06o001IeHre MTPOMICHHOTO MaTepraia 1 27.12 [(09.01 | 09.01 |12.01
50 Peakmyu coetMHEHUS. 1 10.01 |10.01 |10.01 |13.01
51 Peakiuu paznoxxeHus 1 13.01 |12.01 |14.01 |17.01
52 Peakiuu 3amenienus. 1 14.01 |16.01 |16.01 |19.01
53 Onpenenenne tuna peaknuu. Cocrabienue | 1 17.01 |17.01 |17.01 | 20.01
YPaBHEHUM.
54 Peakmun ooMeHa. 1 20.01 |19.01 |24.01 |24.01
55 Tunel XUMHUYECKHUX peakuuid Ha npumep |1 21.01 | 23.01 |23.01 |26.01
BOJIBI.
56 Pac4eTsl 10 XMMUUYECKUM YPAaBHEHUSIM. 1 24.01 | 24.01 |24.01 |27.01
o7 PacueTsl 10 XMMHUYECKUM YPaBHEHHUSIM. 1 27.01 |26.01 |28.01 |31.01
58 PacueTtsl 1O XuUMHUYECKMM ypaBHEHUsM | 1 28.01 |30.01 |30.01 |02.02
BEIIECTB, COJICPIKANTUX MPUMECH.
59 O060011eHre 3HaHUH IO TEME. 1 31.01 |31.01 |31.01 | 03.02
60 KonTpoabnasi padora Ne 3 mo Tteme: |1 07.02 | 02.02 |04.02 |07.02
«3menenus, MPOUCXOSIINE c
BEIICCTBAMI.
Pa3zgen 6:PactBopbl,cBOlicTBa pacTBOpoB | 36
IJIEKTPOJIUTOB
61 PactBopenne  kak  (usuko-xumuyeckui | 1 10.02 | 06.02 | 06.02 | 09.02
poIiecc.
62 PacTBopenune. PacTBOpIMOCTB BEIIECTB. 1 11.02 | 07.02 | 07.02 | 10.02
63 Konnenrpanus pactBopoB. MaccoBas mons | 1 14.02 |09.02 | 11.02 | 14.02
pPacTBOPEHHOT'O BENISCTBA.
64 Konnenrpanus pactBopoB. MaccoBas mons | 1 17.02 |13.02 | 13.02 | 16.02
pPacTBOPEHHOT'O BENISCTBA.
65 3HaueHUE pacTBOPOB JJIsl IPUPOJIBL. 1 18.02 | 14.02 | 14.02 | 17.02
66 [Tonsitre o TT1JIK. 1 21.02 |16.02 |18.02 |21.02
67 VYpoxk mo Tteme «Boma». IIpakTmueckas | 1 25.02 |20.02 |20.02 | 28.02

padora Ne 4. IlpuroroBneHue pacTtBopa
3aJJaHHOM KOHIIEHTPALIUN»




68 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 1 28.02 |21.02 | 21.02 |02.03

69 DIIEeKTPOTUTHIECKAs JUCCOIMAIIHS 1 07.03 | 27.02 | 25.02 | 03.03

70 OcHoBHbIe nTostokeHust TOJI. 1 10.03 | 28.02 | 27.02 | 07.03

71 VoHHBIC YypaBHEHHUS PEaKLIUH. 1 11.03 | 02.03 | 28.02 | 09.03

72 IIpakTuyeckass padora Ne 5. «Monnsie |1 14.03 | 06.03 |03.03 | 10.03
YpaBHEHUS.

73 CocTraBjieHHe HOHHBIX YPABHEHUI 1 17.03 | 07.03 | 06.03 | 14.03

74 Kucnorst B cBere TOJ. Knaccudpukanus. | 1 18.03 | 09.03 | 07.03 | 16.03
CBolicTBa.

75 Pemrenue 3aganuii o TeMe KMCIOTHI 1 21.03 |13.03 | 11.03 | 17.03

76 Oxkcuapl. Knaccuduxanus. [lomydyenue. 1 04.04 | 14.03 | 13.03 | 21.03

77 CBoiicTBa OCHOBHBIX M KHUCIOTHBIX OKCHIOB. | 1 07.04 |16.03 | 14.03 | 04.04
[Ipumenenue.

78 Xumuyeckue cBorictBa kucnot B cBete TOJ[. | 1 08.04 | 20.03 | 18.03 | 06.04

79 OcnoBanwmst. Knaccudukanus. [Tomyuenue. 1 11.04 | 21.03 | 20.03 | 07.04

80 XHUMHYECKUE CBOMCTBA OCHOBAHUH. 1 14.04 | 03.04 |21.03 |11.04

81 IIpakTuyeckas padora Ne 6. «YcioBus |1 15.04 | 04.04 | 03.04 |13.04
MPOTEKAHUS XUMHYSCKHUX PEAKIIUHA JJO KOHIa»

82 Conu, ux kinaccudukanus. [lomyuenue. 1 18.04 | 06.04 | 04.04 | 14.04

83 XWMHUYECKUE CBOWCTBA COJICH. 1 21.04 |10.04 | 08.04 | 18.04

84 ['eneTnueckas CBSI3b HeopraHuyeckux | 1 22.04 |11.04 |10.04 | 20.04
BCIIICCTB.

85 ['eneTnueckas CBSI3b HeopraHuyeckux | 1 25.04 |13.04 |11.04 |21.04
BCIIICCTB.

86 IIpakTuyeckasi padora Ne 7. «Xumudeckue | 1 28.04 | 17.04 |15.04 | 25.04
CBOMCTBA KHCJO0T, OCHOBAHHUH U COJIei»

87 O0600111eH1Ee U3YYEHHON TEMBI. 1 29.04 |18.04 |17.04 | 27.04

88 Knaccudukanusi XaMUIeCKHX peakiui 1 02.05 | 20.04 |18.04 | 28.04

89 O0600111IeHIEe U3YICHHON TEMBI. 1 05.05 |24.04 |22.04 | 02.05

90 IIpakTH4eckasn pabdora Ne 8. |1 06.05 |25.04 | 24.04 | 04.05
«[eHeTnyeckass  CBSI3b  HEOPTaHUYCCKUX
BEIIIECTBY»

91 KonTposbnas padora Ne 4. «I'enernueckas | 1 12.05 | 27.04 | 25.04 | 05.05
CBsI3b HEOPTaHUYECKUX BEIIECTBY.

92 Krnaccudukanusi XaMUIeCKHX peakiimid. 1 13.05 ]02.05 |29.04 |11.05

93 OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 16.05 | 04.05 | 02.05 | 12.05
peaKIny.

94 CocraBnenue OKHUCIHUTEThHO- | 1 19.05 | 11.05 | 06.05 | 16.05
BOCCTAHOBHUTEJIBHBIX PEAKITHH.

95 CocraBiieHne OKHUCITHTEThHO- | 1 20.05 | 15.05 |13.05 | 18.05
BOCCTaHOBUTEJIbHBIX PEAKITUH.

96 CBolicTBa U3yYCHHBIX KilaccoB B cBete TO/ m | 1 23.05 | 16.05 | 15.05 | 19.05
OBP.
Pa3znen 7: IloBTOpenne 3/6/7/4

97 O060011eHME TPOIIEHHOTO MaTepuaa 1 26.05 |18.05 |16.05 |23.05

98 O060011IeHIe TPOHICHHOTO MaTepraia 1 27.05 | 22.05 | 20.05 | 25.05

99 O0600611eHIE TPOIIEHHOTO MaTepuasa 1 30.05 |23.05 | 22.05 |26.05

100 O0001IeHIE IPOIIEHHOTO MaTepraa 1 25.05 | 23.05 |30.05

101 O06001IeHre TPOHICHHOTO MaTepraia 1 29.05 | 27.05

102 O06o0011eHrEe TPOIIEHHOTO MaTepraa 1 30.05 |29.05




103

O06001eHre MPOMICHHOTO MaTepuaia

30.05




KanenxapHo-tremaTu4eckoe INJIaHUPOBaHUE 9 KJ1acc

No Tema ypoka KonunuectBo Harta
Yacos

9«A» | 9«b» |9 «B»

Pasnea 1: IloBTOpeHne 0CHOBHBIX BONIPOCOB Kypca Xxumum 8 kiaacca(9
4acoB)

1. | Texuuka 6€300aCHOCTH B KAOUHETE XUMHUHU. 1 02.09 |01.09 |03.09

2. | [leproauyeckuii 3aKOH U MEpHOIMYECKas cucteMa. | 1 03.09 [02.09 |06.09

3. | Xumuyeckas CBA3b. 1 09.09 |08.09 |10.09

4. | XuMHuUeCKHe CBONCTBA KIIACCOB HEOPTaHMUCCKHUX 1 10.09 [09.09 |13.09
BenlecTB B cBete TO/I .

5. | Pemrenwue 3amay mo ypaBHEHHUIO PEAKIIHH. 1 16.09 |15.09 |17.09

6. | lenernyeckas CBSI3b METAIOB M HEMETAILIOB 1 17.09 |[16.09 |20.09

7. | Ilepexomuple >eMEHTHI. 1 23.09 |22.09 |24.09

8. | lIpakTnueckas padora Ne 1. «KAmdporepHbIe 1 24.09 |23.09 |27.09
COeTHHEH s,

9. | /ImarHocTHYecKasi KOHTPOJIbHasI padoTa 1 30.09 [29.09 |01.10

Pazgen 2.Meraniabi(23 4vaca)

10.| Bek MennbIii, OpoH30BBIH, jkene3HbIi. [lonoxenne | 1 01.10 30.09 |104.10
MetaiuioB B [lepuoa.cucreme.

11.| Pusnyeckue cBOWCTBA METAILIOB. 1 07.10 |06.10 |08.10

12.| XuMuvecKre CBOWCTBAa METAJIOB. 1 08.10 |07.10 |11.10

13.| DIEeKTPOXUMHYECCKUI Psi/T HAIPSDKCHUH METaLIOB 1 14.10 |13.10 |15.10

14.| Merauer B ipupose. [Tonydenue MeTamios. 1 15.10 |14.10 |18.10

15.| Koppo3#ust MeTasioB U crocoObl €€ yCTpaHeHH s, 1 21.10 |20.10 |22.10
CruiaBbl

16.| O6oOIIEHNE H3YYEHHON TEMBI. 1 2210 |21.10 |25.10

17.| KourpoabHas padora Nel «O06mue cBoiicTBa 1 28.10 |27.10 |29.10
METAJLIIOB»

18.| OO1ias xapakTeprucTUKa METAUIOB | TpyIIbI 1 29.10 |28.10 |08.11
TJIaBHOM MOJTPYIIIBL.

19.| XuMu4ecKue CBONCTBA IIEIOYHBIX METAIIIOB 1 11.11 [10.11 |12.11

20.| CoenuHenus MENOYHBIX METAJIIOB. 1 12.11 |11.11 |15.11

21.| O6mas xapakTepuCcTHKa JIEMEHTOB 2 TPYIIIIBI 1 18.11 |17.11 |19.11
TJIABHOM MOJATIPYIIIBI.

22.| XuMudeckue CBOWCTBA MIEIIOUHO3EMETbHBIX 1 19.11 |18.11 |22.11
METaJLIOB.

23.| CoenuHeHuUs ETOYHO3EMETbHBIX METAIIIOB. 1 2511 2411 |26.11
KecTkoCTh BOJEI.

24.| MpakTnyeckas padora Ne 2.«Ocywecmenenue 1 26.11 |25.11 |29.11
WENOUKU XUMUYECKUX NPeCPAueHUIL).

25.| ANIOMUHHIA, €r0 PU3HYECKUE U XUMUYECKHE 1 02.12 |01.12 |03.12
CBOMCTBA.

26.| Coenunenus amoMunus. [IpuMeHenue. 1 03.12 |02.12 |03.12

27.| Kenezo. duznueckue cBONCTBA U XUMUUECKUE 1 09.12 |08.12 |06.12

CBOWCTBA.




28.| Tenernueckuii psan xenesa (+2)(+3). 1 10.12 |09.12 |10.12

29.| IpakTuyeckas padora Ne 3.«llonyuenue u 1 16.12 |15.12 |13.12
C60IICMEa COeOUHEHUIL MEeMALN086.

30.| OGoOIeHne H3y4YeHHOI TeMBbI. 1 1712 |16.12 |17.12

31.| KonrpoanHnas pagora Ne 2 mo reme «Memannoty | 1 23.12 |22.12 |20.12

Paznen 3.Hemeraani(29 uaca).

32.| Obmas xapakTepucTHKa HEMETAJLJIOB. 1 24.12 23.12 12412

33.| CrpoeHune aTroMa 1 MOJIEKYIIBI BOJOPO/IA. 1 13.01 |12.01 |27.12
[Tonydyenue Bogopoia. XMMHUYECKUE CBOKMCTBA
BOJIOPOIA

34.| O0uas xapakTepUCTHKA T'aJIOre€HOB. 1 14.01 |13.01 |10.01

35.| Xumuueckue CBOMCTBA rajOre€HOB. 1 20.01 1901 |14.01

36.| Coenunenus ranorenos, xjaoposogopoa. Comsnas | 1 2401 |20.01 |17.01
KHCJIOTA.

37.| lIpakTuueckas padora Ne 1 27.01 [26.01 |21.01
4.«DKcnepumenmanvHble 3a0a4u NO NOJIYHEHUIO U
PACHO3HABAHUIO BEULECHIB).

38.| O6mas xapakTepucTHKa MOATPYIIBI KUCIOPOA. 1 28.01 27.01 |24.01

39.| Kucnopon. Cpoiictsa, nosiy4eHue, IpUMEHECHHUE. 1 03.02 |02.02 |28.01

40.| Cepa — pusnueckre 1 XUMHYECKHE CBOUCTBA 1 04.02 |03.02 |31.01

41.| Ceposonopoa. Cynbhupi. 1 10.02 [09.02 |04.02

42.| Oxcujisl cepsl. 1 11.02 |10.02 |07.02

43.| Cepuas kucnora. [Ipumenenue. 1 17.02 |16.02 |11.02

44.| MpakTuyeckasi padora Ne 5 «Iloarpynmna 1 18.02 |17.02 |14.02
KHCJI0POI2»

45.| O6o01eHne TeMbl « DNEMEHTHI TIaBHBIX oArpynn | 1 25.02 [02.03 |18.02
6 u 7 rpynim.

46.| Kontpoabnas padora Ne 3 «nementni 6 u 7 1 03.03 |03.03 |21.02
rpynm».

47.| O0mas xapakTepUCTHKA 3JICMEHTOB MOJITPYIIITbI 1 04.03 |[09.03 |25.02
a3ora.

48.| Asor. Cpoiictpa. [Ipumenenue. 1 10.03 |10.03 |28.02

49.| Ammuak. [Tonygenne. CBolicTBa. 1 11.03 [16.03 |04.03

50.| Comn amMmMoHHSL. 1 17.03 |17.03 |07.03

51.| Okcuapl azora. 1 18.03 |06.04 |11.03

52.| [lonydenue u cBOMCTBA a30THOM KHUCIIOTHI. 1 07.04 |07.04 |14.03

53.| ®ocdop. Coenunenus docdopa 1 08.04 |13.04 |18.03

54.| llpakTnuyeckas padora Ne 6.«Iloozpynna azomay. | 1 14.04 |14.04 |21.03

55.| Obmas xapakTepruCTHKa SJIEMEHTOB 4 TPYIIIIHI. 1 15.04 20.04 (04.04

56.| Yriepoa. Ceoiictsa. [Ipumenenue. 1 21.04 |21.04 |08.04

57.| Oxcuasl yriepoaa. YroJibHast KHCIOTA U €€ COJIN. 1 22.04 |27.04 |11.04

58.| Kpemuuii u ero coenunenusi. CuiamkarHas 1 28.04 |28.04 |15.04
POMBIIUIEHHOCTD

59.| MpakTuyeckas padora Ne 7.«llonyuenue, 1 29.04 |04.05 |18.04
cooupanue u pacno3HasaHue 2az08).

60.| Kourposbnas padora Ne 4.«nemenmot 4 u 5 1 05.05 |05.05 |22.04

2pynny




Paznen 4. O60011eHne 3HAHNI 10 XMMHH 32 KYPC OCHOBHOM LIKOJIBI.

61.| O600IIEHHE IPOIICHHOTO MaTepraa 1 06.05 |11.05 |25.04
62.| O600IIeHHE TPOMICHHOTO MaTepraa 1 12.05 |[12.05 |29.05
63.| O600IIeHHE TPOIICHHOTO MaTepraa 1 13.05 |[18.05 |02.05
64.| Urorosasi KOHTpPoJILHAst padoTa Ne5 1 19.05 |19.05 |06.05
65.| O600LIEHrE IPOIICHHOIO MaTepraa 1 20.05 |25.05 |13.05
66.| O600IEHrE TPOHIEHHOrO MaTepUaa 1 16.05
67.| O6o061Eenye npoiifeHHoro MaTepyuana 1 20.05
68.| O6o061EHKe NpoiiIeHHOro0 MaTepyHana 1 23.05




