BBenenue

Pabouas mnmporpaMma 1o y‘Ie6HOMy npeamMeTy «XI/IMI/Iﬂ», npeamMeTHas 001acTh «ECTCCTBGHHOHay‘-IHLIC npeaAMEThD», COCTABJICHA B COOTBETCTBHUU

-c ®enepabHBIM rOCYIapCTBEHHBIM 00pa30BaTeN-HBIM CTAHAPTOM OCHOBHOTO 001Iero o0pa3oBaHus, Ha OCHOBE TpeOOBaHMA K pe3ylIbTaTaM OCBOSHHUSI OCHOBHOMN
00pa30BaTeIbHON MPOTrPaMMBI OCHOBHOTO OOIIEro 00pa3oBaHuUs

- C YYETOM aBTOPCKOM MPOrpamMMBI 110 XuMuH st 8-11 kmaccoB 00meo0pa3oBaTebHBIX YUpexaAcHNH / XuMmusa. 7—9 Kiacchl : pabodas mporpamma K auana Y MK
0. C. l'abpuensna : yueoHo-MeToanueckoe mocooue / O. C. I'abpuensH. — M. : llpoda, 2017.

- ¢ OCHOBHOM 00pa3oBaTensHON mporpaMmmont obmero (cpeasero) oo6pazosanns MKOYCOILL c. @ununmoso Ha 2018-2019 y4e6HsbIii rof;

- C TOJIOBBIM KaJleHJapHbIM y4eOHbIM rpadukom MKOYCOIL c. ®dununmnoso Ha 2018-2019 yueOHbIi ro.

Pabouas mporpamMma OpHEHTHpPOBaHA Ha HCIOJIb30BaHUE yUeOHO-METOANYECKOTr0 KOMIUIeKTa «Xumus» 8 k. mox pea.O.C.I'abpuensHa, n3gaTenbCKoro
uentpa M.: Ipoda. Kypc «Xumus» 8 k1. (0a30BbIil ypoBeHB) pacCuuTaH Ha 68 4acoB B TOJI.

Ilnanmpyemble pe3yJbTaThl OCBOEHHUSI y1eOHOT0 MpeaMeTa
«Xumusa» B 8 kiaacce

OcHOBHbIE IOHATUSI XUMUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NIPEACTABJICHUIA).

Yuenux naywumecs:

* OITUCHIBATh (PU3NUECKUE CBOMCTBA TBEPIBIX, KHUIKUX, Fa3000pa3HbIX BEIIECTB, BBIACIS X CYLIECTBEHHbIE IPU3HAKY;

* XapaKTepHU30BaTh BEIIECTBA 10 COCTAaBY, CTPOCHUIO U CBOICTBAM, YCTaHABINBATH IPUUMHHO-CIICICTBEHHBIE CBSA3H MEKLy JTAHHBIMU XapaKTECPUCTUKAMU BEILIECTBA;

* IOHUMAaTh CMBICJ OCHOBHBIX XHMHUUYECKHX TOHSITHH «aTom», «MOJICKYJa», «XUMHUYECKHI QJICMCHT», «IIPOCTOC BEHICCTBO», «CJIOKHOEC BEIICCTBO»,
«BaAJIEHTHOCTHY, HCIIOJIb3Ys 3HAKOBYIO CHCTEMY XHUMHUH;

* 1300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C IIOMOIIBIO XMMUUECKUX (POPMYIT U CYIIHOCTh XMMUYECKUX PEAKLHUI ¢ TOMOLIBIO XMMUYECKUX YPaBHEHUI;

¢ BBIYUCIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIIPDHYIO MAaCChl BEIIECTB, 4 TAKKEC MACCOBYIO OO0 XUMUYCCKOI'O 3JIEMCHTA B COCIMHCHUAX [JIs1 OLICHKHN
MX TPaKTHYECKON 3HAUUMOCTH;

* CPaBHUBATH I10 COCTaBY OKCUABI, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJIacCU(UIIMPOBATH OKCHJIBI ¥ OCHOBAHHUS 110 CBOICTBAM, KHCJIOTHI M COJIM IO COCTABY;

* OIHCHIBATh COCTAB, CBOICTBA M 3HAUECHHUE (B MPUPO/IE U MPAKTUIECKOMN IEATEIHHOCTH YeJIOBEKa) MIPOCTHIX BEIIECTB — KUCIOPOAa U BOJIOPOA;



* IaBaTh CPaBHUTEIBHYIO XapaKTePUCTHKY XUMHUYECKHX DJIEMEHTOB W BAXHEUIINX COCTUHEHHWN €CTECTBEHHBIX CEMEMCTB IIENOYHBIX METAIIOB M
rajlorcHOB;

* MOJIB30BATHCS JIA0OPATOPHBIM 000PYIOBAHUEM M XUMHUYECKOM MOCYI0M;

* POBOJUTh HECJOXKHBIE XMMHUYECKHE OIBITHI M HaOJIOJCHUS 32 M3MEHEHUSMHU CBOMCTB BEIECTB B IPOIECCe MX IMPEBpAIIeHUH; COOJI0AaTh IMpaBHiia
TEXHUKH 0€30TIaCHOCTH TIPH MPOBEIACHUHN HAOIOIEHUH U OIIBITOB;

* pa3jnyaTh IKCHCPUMEHTAIBHO KHCIOTHI M IIEI0YH, IMOJB3YICh HHIMKATOPaMH, OCO3HABaTh HEOOXOIUMOCTh COOJIOACHUS Mep O0€30MacHOCTH MpU
oOpallieH!# ¢ KACIOTaMH U HIeTI0YaMH.

Yuenux nonyuum 6o3mosicnocms Hayuumscs:

* 2PAMOMHO 0OPAUAMBCIL C BEUECMBAMU 8 NOBCEOHEBHOU HCUHU,

* 0CO3HABAMb HEODXOOUMOCTb COOMOOCHUS NPABUTL IKOJ02UYECKU HE30NACHO20 NOBEOCHUS 8 OKPYICAIOWel NPUPOOHOIL cpeoe;

* NOHUMAMb CMBICTL U HEODXOOUMOCHb COOIOOeHUS NPEONUCAHUL, NPEOAALAEMbIX 8 UHCIPYKYUSIX NO UCTOAb308AHUIO TEKAPCME, CPEOCmE ObIMOGOU XUMUU U
op.;

* UCNONB306AMb NPUOOPEeMENHBIE KIIOUe8ble KOMNETNeHMHOCU NPU GbINOIHEHUU UCCIe008AMENbCKUX NPOEKMO8 N0 USYYEHUIO CE0UCME, Cnocobos
NOAYYeHUs. U PACNO3HABAHUS GeUIeCE;

* Pa3BUBAMb KOMMYHUKAMUGHYIO KOMNEMEHMHOCHb, UCNOAb3YS CPeOCmEd YCMHOU U NUCLMEHHOU KOMMYHUKAYUU npu pabome ¢ MeKCmamu y4eOHuKa u
OONONHUMENLHOU TUMePamypoll, CRPAGOYHbLIMU MADIUYAMU, HPOAGISAMb 20MOBHOCHbL K VBAJICEHUIO UHOU MOYKU 3peHus Npu 00CYHICOeHUU pe3yabmamos
8bINOJIHEHHOU pabombl,

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEWECNBax U XUMUUECKUX NpoYeccax, KPUmudecku OMHOCUMbCS K HCeBOOHAYUHOU unpopmayuu,
HeA0OPOCOBeCMHOI peKiiame, KACAouelics UCHONb308AHUS PA3IUYHBIX 8eUeCE.

Ilepuoguyeckuii 3aK0H ¥ NepUoAUYECKAs cUCTeMa XUMHYecKuX 3j1eMeHTOB JI. . MenneneeBa. CTpoeHue BelecTsa

Yuenux naywumecs:

* KJIacCU(UIIMPOBATH XUMUUYECKHE JIEMEHTHI HAa METAJIJIbl, HEMETAJUIbI, JIEMEHTBI, OKCUABI M THAPOKCHIBI KOTOPHIX aM(OTEpPHBI, U WHEPTHBIC JIEMEHTHI
(ra3el) U1 OCO3HAHUS BaKHOCTH YIOPAIOYEHHOCTH HaYYHbIX 3HAHUH;

* IOHUMATh CMBICI nepruogudeckoro 3akoHa J[.11. Menzeneesa;

* OMHCHIBATH M XapaKTEPH30BaTh TaOMHUHYIO POPMY MEPUOIUUECKON CHCTEMbI XUMUYECKUX JJIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX S[Cp U PACHPEAETICHUE YHCIIa 3IEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM aTOMOB XMMUYECKUX 3JEMEHTOB MaJIbIX MEPHOJIOB
HepHOIlHHeCKOﬁ CHUCTEMBI, a TAKXKC KaJIUsd U KaJIbIIHUs,

* pa3aMyaTh BUAbI XUMHUECKOH CBSI3M: MOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO HEMOJSPHYIO M METAIIINYECKYIO;

* BBIABIISTH 3aBUCHMOCTD CBOWCTB BEIIECTB OT CTPOCHUS UX KPUCTANIMUECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAITTMYECKHX;

* XapaKTepU30BaTh XMMUYECKUE IEMEHTHl U UX COCAMHEHMS HAa OCHOBE IOJIOKCHHUS 3JIEMEHTOB B MEPUOJMUYECKON CUCTEME U OCOOCHHOCTEH CTPOEHHS UX
aTOMOB;

* XapaKTepH30BaTb HAayYHOE W MHPOBO33PEHUYECKOE 3HAUCHHE TMEPUOIUYECKOr0 3aKOHa M IEPHOANYECKOM CHCTEMBl XHMHYECKHX 3JICMEHTOB
J. . Menneneena;



Yyenux nonyuum 603moocHocms Hayuumucs:

* 0CO3HABAMb 3HAUEHUE MEOPeMUYeCKUX 3HAHUL Ol NPAKIMUYECKOU 0eamelbHOCMU Yel08eKd;

* ONUCHIBAMb U3YUEHHbLE 00BEKMbL KAK CUCTEMbl, NPUMEHSAS I0O2UKY CUCEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NEPUOOUYECKOU CUCHEMbl XUMUYECKUX DNeMEHMO8 Ol 00bACHEeHUs U NpeoBUOeHUs CEOUCME KOHKPEMMHbIX
sewecmas,

* pazeusams UHGOPMAYUOHHYIO KOMREMEHMHOCMb HOCPeOCME0M YelyOieHUss 3SHAHUU 00 UCTNOPUL CIAHOBIEHUA XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
NepUOOUUEeCcK020 3aKOHA KAK 00HO020 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, a MAKIHCE O COBPEMEHHBIX OOCHUNCEHUSAX HAVKU U MEXHUKU.

MHoroo0pa3ue XUMHYECKHX peakIuii

Yuenux nayuumca:

* 00BSICHATH CYTh XMMUYECKUX IPOLIECCOB M UX MPUHLMIINAIBEHOE OTJINYKE OT (PU3NIECKHUX;

* Ha3bIBaTh IIPU3HAKU U YCIOBUS IPOTEKAHUSI XUMUYECKUX PEAKIIUl;

* yCTaHABIMBATh MPUHAIJIC)KHOCTE XMMHUYECKOW PEakMy K ONpeaeEHHOMY THITY MO OZHOMY M3 KJIaCCH()MKAIIMOHHBIX MMPU3HAKOB: 1) IO YHCIY U COCTaBy
HCXOIHBIX BEIIECTB M MPOAYKTOB PEakUH (peakuy COSAUHEHMS, Pa3I0KEHUs, 3aMEILeHHsI 1 OOMeHa); 2) IO BBIACICHUIO WM MOTJIOMICHUIO TEIUIOTH (peaKuu
9K30TEPMUUECKHE U SHIOTEPMUUECKHUE); 3) TI0 U3MEHEHHIO CTEIIEHEH OKHMCIEHUS! XUMHYECKHUX 3IEMEHTOB (PEaKLUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE);

* IPOTHO3MPOBATh MPOAYKTHl XHMHUUYECKUX peakiuii 1o (opMyraM/Ha3BaHHSM HMCXOJHBIX BEIIECTB; OINPENENATh HCXOJHBIE BEIIECTBAa IO
¢dbopMynam/Ha3BaHUSAM MPOJIYKTOB PEaKLUH;

* COCTaBJIATh YPABHEHMS PEAKLU, COOTBETCTBYIOIINX HOCIEN0BATEIbHOCTH («IIEIIOYKE) NPEBPAILCHUN HEOPIaHNUECKUX BEIECTB PA3JIUYHBIX KJIACCOB,;

* BBISIBJISITH B IIPOLECCE 3KCIIEPUMEHTA IPU3HAKH, CBUIETEIbCTBYIOIUE O IPOTEKAHUY XUMUYECKOHN pEaKIuH;

* IPUTOTOBIIATH PACTBOPEI € ONPEAEIEHHON MAaCCOBOM IOJIEH PACTBOPEHHOTO BELIECTBA;

* OIPEJENATh XapaKTep Cpebl BOAHBIX PACTBOPOB KHCIIOT U ILEN0YEH MO0 N3MEHEHUIO OKPACKH UHANKATOPOB;

Yuenux nonyuum 6o3moorcnocms Hayuumocs:
* IPUBOOUMD NPUMEPDL PeaKYUll, NOOMEEPICOAIOWUX CYIUECMBOBAHUE B3AUMOCEAZU MENHCOY OCHOBHLIMU KILACCAMU HEOPSAHUUECKUX GEUIeCE;

MHoroo0pa3ue BeliecTn

Yuenux naywumecs:

* ONpPENETATh MPUHAICKHOCTH HEOPraHUUECKHX BEIECTB K OJHOMY M3 M3yUEHHBIX KIACCOB/TPYIIIT: METAIUTHI K HEMETAILTBI, OKCUJIbI, OCHOBAHHS, KHCIIOTBI, COJIH;

* COCTaBJIATH ()OPMYJIbI BEIIECTB MO UX HA3BAHHSIM;

* OMPEJIENIATh BAJICHTHOCTh U CTEIICHb OKUCIICHHS JICMEHTOB B CIIOXHBIX BEIIECTBAX;

* COCTaBNIATh POPMYITIbI OMHAPHBIX HEOPTAHMYESCKUX COCTUHECHU MO BATIGHTHOCTSM M CTEIICHSIM OKUCIICHHS DIIEMEHTOB;

* O0BSICHATh 3aKOHOMEPHOCTH WM3MEHCHHUS (U3UYECKUX W XUMHUYECKHUX CBOWCTB MPOCTHIX BEMIECTB (METAJUIOB M HEMETAJIOB) U MX BBICHIMX OKCHJIOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBATh OOIIHE XUMUYECKUE CBOMCTBA, XapaKTEPHBIC IS TPYIIT OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIME XHMUYECKUE CBOMCTBA, XapaKTEePHBIC JIIS KAXKJIOTO M3 KIIACCOB HEOPTaHMUECKHUX BEIECTB: KUCIIOT, OCHOBAHHH, COJICH;

* IPUBOJUTH IPUMEPHI PEAKLIMM, TOATBEPKAAIOIINX XUMUYECKUE CBOMCTBA HEOPTAHUYECKHUX BELIECTB: OKCUIOB, KUCIIOT, OCHOBAaHUH U COJIEH;



* OIIPEACIIATH BELECTBO-OKUCIIUTED U BEIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIUAX;

* COCTaBJIATH OKUCIUTEILHO-BOCCTAHOBUTENBHBIH OanaHc (sl N3yYeHHBIX PeaKIyii) 1Mo MPeI0KEHHBIM CXeMaM PeaKIni;

* IPOBOJUTH J1a0OPATOPHBIE OIBITHI, HOATBEPKAAIOLINE XUMUUECKIE CBOWCTBA HEOPTaHMYECKHUX BELIECTB: OKCHIOB, KUCIIOT, OCHOBaHHUH U cOJIeil;

* IPOBOJUTD JIA0OPATOPHBIE OMBITHI MO TOJYYEHHUIO U COOMPAHHUIO ra3000pa3HBIX BELIECTB (METOAOM BHITECHEHHUS BOABI U METOJOM BBITECHEHHS BO3IYX):
BOJOpOJA, KHUCIOPOAA.

Yuenux nOJIy4un 603MOMNCHOCNb HAYYUMbCA:

® NPOcHO3Upo6aAmsb XumuiecKue ceolicmaa eeulecme Ha OCHoee ux cocmasa u CmpoeHus,

® 8bLA6JIAINb Cyuecmeosarue 2eHeMUYecKoll 83auUMoCes3u Meofcdy sewecmeamu 6pﬂ()y.’ npocmoe eeuecmeo — OKCUO — ZMOPOKCHO — COJlb,
® Op2aHu30e6wvleamo, npoeodumb YUueHuvecKue npoexkmaul no UCCAe008AHUIO CBOUCNE eeuecme, UMernuwux 6a)CHoe npakmu4ecKkoe 3navernue.

2. CopepxaHue y4eO0HOr0 mpeaMera

Ne | Ha3panus Tembl OcHOBHOE cozepKaHue
(paznmena)
BBenenne [IpenmeTr xuMuu. MeToapl TIO3HAHWS B XUMHUH: HaOJIOJEHUE, DKCIEPUMEHT, MOJAETUpoBaHue. VICTOUHUKN XHUMHYECKOH

HHpOPMAIUH, ee ToIydYeHHe, aHall3 U TPEICTaBICHUE ero pe3ybTaToB. [IoHATHE O XMMHUYECKOM 3JIeMeHTe U (hopMax ero
CYIIECTBOBaHUS: CBOOOJHBIX aTOMaX, MPOCTBIX W CIOXKHBIX BemiectBax. [IpeBparnenus BemecTB. OTIMYHE XUMHYECKUX
peakiuii oT ¢u3nYecKux sBieHU. Poib XUMHUHM B JKM3HM uenoBeka. Xemopunua u xemodoobus. Kpatkue cBeneHus us
WCTOPHUY BOBHUKHOBEHUS M PA3BUTHS XUMHHU. POJIb OTE€UECTBEHHBIX YUCHBIX B CTAHOBJICHHH XUMIYECKO HayKn — pabOTHI
M. B. JlomonocoBa, A. M. bytnepona, [I. . MenaeneeBa. XuMudeckas CUMBOJIMKA. 3HAKH XUMUYECKUX SJIEMEHTOB U
MPOUCXOXKJIeHNe WX Ha3BaHWW. Xumudeckue (opmynbl. Wuaekcsl u kodddunmerTsl. OTHOCHUTENbHBIE aTOMHAs H
MOJIEKYJIsIpHast Maccel. IIpoBeneHHe pacdyeToB MacCOBOM JOJMM XMMHMYECKOIO 3JIEMEHTa B BEIIECTBE HA OCHOBE €ro
¢dopmyinbl. [lepuomuueckas cuctema XxuMuueckux snementoB J[. VM. MeHpgeneeBa, ee CTpyKTypa: Majible W OOJbBIIHE
MepuoAbl, Tpynmnsl u moarpynmel. [lepuogmdeckas cucreMa Kak CHpPaBOYHOE IMOCOOWE Ui TOJY4YeHHs CBEICHHHA O
XUMUYECKUX JIEMEHTAX.

1 | AToMBI XHMIUYECKHX AToMmbl Kak (hopMa CyIIECTBOBaHUS XUMHUYECKUX 3JIeMeHTOB. OCHOBHEIE CBEJICHUSI O CTPOCHHH aTOMOB. JloKas3aTeiahCTBa
3J1€MEHTOB CJIOKHOCTH cTpoeHust aroMoB. OnbIThl Pesepdopaa. [InanerapHas MoJens CTpOeHHUs aTOMa.

CocTtaB aTOMHBIX sep: NPOTOHBI, HEUTpoHBL. OTHOCHWTENbHAs aTOMHAas Macca. B3anMOCBS3b TOHATHI «IPOTOHY,

«HEUTPOH», «OTHOCHTENbHAs aTOMHas Macca». l3MeHeHHe uuciia NPOTOHOB B sIpe aroMa — 00Opa3oBaHHE HOBBIX

XAMHYECKUX OJJIEMEHTOB. l3MeHeHWe dmcna HEHTPOHOB B sApe aroma — oOpa3oBanme u30TONoB. COBpeMEHHOE

ONpeIeJICHUE TOHATUS «XUMUYECKUU AJIEMEHT». M30TOmbl Kak pa3HOBHUAHOCTH aTOMOB OJHOIO XMMHYECKOTO 3JIEMEHTA.
Onexktponbl. CTpoeHHE DIEKTPOHHBIX YPOBHEM aTOMOB XHUMHYECKHX OJJIEMEHTOB MAabBIX TepuoioB. llonsarue o
3aBEPILIECHHOM 3JIEKTPOHHOM ypoBHe. Ilepuoauueckas cuctema xumuueckux snemeHtoB JI. 1. MeHneneeBa u cTpoeHHE
aTOMOB: ()U3WYECKHI CMBIC] TMOPSAIKOBOIO HOMEpa 3JIEMEHTa, HOMEpa TPYIbl, HOMepa mepuona. M3meHenue uucia
JJNIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YpPOBHE aTOMa XHMHYECKOTO JJIEMEHTa — O0pa3oBaHHE MOJIOKUTENIBHBIX H




OTpHUIATENFHBIX HOHOB. MIOHBI, 00pa30BaHHBIE aTOMAMH METAJJIOB M HeMETAIIOB. [ [pHanHBI N3MEHEHUST METAIUTMYECKUX H
HEMETAJUTMYECKUX CBOWCTB B Mepuoaax u rpymnmax. OOpa3oBanue OwHapHBIX coequHeHui. [loHATHE 00 MOHHOHN CBS3H.
Cxembl 00pa3oBaHMsI MOHHOW CBsi3U. B3auMoJeiicTBHE aTOMOB 3JICMEHTOB-HEMETAJLIOB MEXIy co0oii — oOpa3oBaHue
JIByXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBalieHTHAs HEMOJIpHas XUMUYecKasi CBSI3b. DIEKTPOHHBIC U CTPYKTYpPHBIC
¢dopmyiiel. B3aumojeiicTBiie aTOMOB HEMETA/UIOB MEXAy 000l — oOpa3oBaHHe OMHAPHBIX COCAMHECHHN HEMETAJLIOB.
DNEKTPOOTPHUIIATEIHbHOCTh. KoBalleHTHAs mosipHas CBs3b. [IOHATHE O BaJ€HTHOCTH KaK CBOMCTBE aTOMOB OOpa3OBHIBATH
KOBaJICHTHbIC XuMHYeckue cBs3u. CocraBieHue (opMysn OWHApPHBIX COCIMHCHHI MO BaJCHTHOCTH. HaxoxxiaeHwue
BAJICHTHOCTH T10 (opMysie OMHApHOTO COSAMHEHMS. B3amMoselcTBHe aTOMOB METAJIOB MEXKIY CO00W — 00pa3oBaHHE
METaJUIMYECKUX KPUCTAIUIOB. [IOHATHE 0 METAJUTMUECKON CBS3H.

IIpocTsbie BewecTBa

[Tonoxxenne mertamuioB U HemeTtayioB B Ilepuoamyeckod cucreme. BaxHeline mpocThie BellleCTBa-METaUIbl: KEJe30,
IIOMUHMHN, Kb, MarHUi, HATpHid, Kanuid. O0mue puU3nUecKrue CBOMHCTBa MEeTaJUIOB. BakHelne npocThie BelecTBa-
HEMeTaJTbl, 00pa3oBaHHBIE aTOMaMM KHCJIOPOJa, BOJOpOZa, a3oTa, cepbl, (ocdopa, yriepoma. Mosekylbl MPOCTHIX
BEIIECTB-HEMETAIJIOB: BOAOPOJA, KHCIOPOAA, a30Ta, rajoreHoB. OTHOcHUTENbHas MOJEKyisipHas Mmacca. CrnocoOHOCTb
aTOMOB XHMMHYECKHX DJJIEMEHTOB K O0O0pa3oBaHMIO HECKOJBKHUX TPOCTHIX BEUIECTB — aJUIOTPONHs. AJUIIOTPOIHbBIE
Momudukanuy kuciaopoaa, Gocdopa, omoBa. MerasMyeckue M HEMETAIMYECKHE CBOMCTBAa IIPOCTBHIX BEIIECTB.
OTtHOCUTENBHOCTH 3TOTO MoHATHA. Yucno ABoranpo. KomndectBo BemectBa. Monb. Momspraas Macca. MoJsipHBIi 00beM
ra3oo0pasHelx BemiecTB. KpaTHble eaMHHUIIBI M3MEPEHUS KOJMYECTBA BEIIECTBA — MWUIMMOJIb U KHJIOMOJIb,
MUUTHMOJISIPHAS M KAJIOMOJISIPHAs MaccChl BELIECTBA, MUJUTUMOJISAPHBIA M KAJIOMOJISIPHBIM 00bEMBI ra3000pa3HbIX BEIIECTB.
Pacyersl ¢ ucmonp30BaHNEM MOHATUH «KOJMYECTBO BEIIECTBA», «MOJSIPHAsS Maccay, «MOJISIPHBIA 00BEM ra3zoB», «4HCIIO
ABoraapoy.

Coeannenus
XUMHMYECKHX 3JIEMEHTOB

CreneHp OKHUCIICHHS. CpaBHeHI/Ie CTCIICHU OKHCIJICHUSI U BAJICHTHOCTH. Onpez[eneHHe CTCIICHU OKHCIJICHUS JJIEMCHTOB B
OuHapHbIX coeamHeHusK. CocraBieHue (QopMmyn OWHApHBIX COEAMHEHWH, OOmMi crmoco0d WX Ha3BaHWA. buHapHBIE
COCJIMHEHHS METAJNIOB W HEMETAJUIOB: OKCUIBI, XJOpUAbL, cyiabduiasl u mp. CocraBieHue ux Qopmys. bunaphbie
COETMHEHHSI HEMETAJUIOB: OKCHIBI, JIETY4YHe BOJOPOJIHBIE COSNMHEHHs, NX COCTaB M Ha3BaHWs. lIpeacTraBuTenn OKCHAOB:
BOJa, YTJIEKUCIBIN ra3, HeraleHas nu3BecTb. [IpeacTaBuTeny JIeTyuyux BOJOPOJHBIX COEAMHEHUI: XJIOPOBOJAOPO] M aMMHAK.
OcHoBaHUs, UX COCTaB M HazBaHHUA. PacTBopmMOcCTh ocHOBaHUH B Bome. [IpeacTaBuTenu menodeii: THAPOKCUILI HATPHUA,
Kanus u Kanbius. [loHsTre 00 MHANKATOpaX U KAYeCTBEHHBIX PEAKIIUAX.

Kucnorsl, ux cocraB u Ha3Banus. Knaccugukanus kucnot. [IpenctaButenu KUCIOT: cepHas, coysgHas, a3oTHas. [lonsaTue o
mkane kucnotHocty (mkane pH). M3menenne okpacku mHIuKaTopoB. Coiu Kak MPOWU3BOAHBIE KUCIOT M OCHOBaHMU. Mx
coctaB W Ha3BaHUs. PacTBopumocTh coneii B Boge. [IpencraBurenu comneit: Xmopun HaTpus, KapOoHAT U Gocdar Kanbiusl.
AMop(dHBIE ¥ KpUCTaJUIMYECKHE BemiecTBa. MeEXMOJEKYISIpHbIE B3aUMOJEHCTBHS. THITBI KPHCTAILUTUYECKHX PEIIETOK.
3aBUCHMOCTb CBOMCTB BEILECTB OT THIIOB KPHUCTAUIMYECKHX pELIETOK. YMCThIEe BemecTBa M cMecu. [Ipumepsl KuaKux,
TBEpIOBIX W Ta3000pa3HBIX cMmeceil. CBOHCTBA YHCTBIX BEMIECTB M cMecei. VX coctaB. MaccoBas W 0ObeMHAasl IO
KOMIIOHEHTa cMecH. PacueTsl, cBsi3aHHbBIE C NCIIOIB30BAaHUEM MOHSTHS «JI0JIS».

HN3menenns,
npoucxoasiue ¢
BellleCTBAMHU

[lonsiTHE SIBNEHMM KaK U3MEHEHUH, MPOUCXOASIINX C BEUIECTBOM. SIBIECHHUS, CBA3aHHBIE C U3MEHEHUEM KPUCTAIIMYECKOTO
CTPOEHUS BELIECTBA MPH MMOCTOSTHHOM €T0 cOCcTaBe, — (U3NUeCKHe siBJIeHU. DU3NUecKue ABJICHUS B XUMHUH: JUCTHILIALUS,
KpHCTAJIM3alMsl, BBITAPHBAHWUE W BO3TOHKA BEINECTB, (QWILTPOBaHWE M UeHTpU(DyrupoBaHue. SIBICHHS, CBSI3aHHBIC C
W3MEHEHHEM COCTaBa BEILECTBA, — XUMUYECKUE peakuuu. [Ipu3Haku U yCIOBHUSI NPOTEKAHUS XUMHUYECKUX PEaKIIMM.
Brigenenne TemnoTel U cBeTa — peakiuu ropeHus. [lonsaTie o0 3K30- M IHAOTEPMUUECKHUX peakIUsaX. 3aKOH COXpPaHEHUS
Macchl BEIIeCTB. XUMUYECKHE ypaBHEHHs. 3HaueHne MHIEKCOB U Koo dummenToB. CocraBieHNe ypaBHEHHH XHMHYECKUX




peakiu.
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PacueTrsl Mo XMMHYECKUM YPaBHCHUSAM. Pemenune 3aJa4 Ha HaXO0XJICHHC KOJIHYCCTBA, MAaCChbl HIH o0neMa mpoayKTa
peaKkum 1Mo KOJIMYECTBY, Macce Wi 00beMy MCXOIHOTO BEIIeCTBAa. PacueThl ¢ MCIONIh30BAHNEM TOHATHUS «JIOJISD», KOTAa
HCXOJHOE BEIIeCTBO JAaHO B BHJE pPacTBOpa C 3aJaHHOW MaccOBOHM J0Jeld pacTBOPEHHOTO BEIIECTBA WM COIEPKHUT
OTIpeieNICHHYO JA0JI0 puMeceid. Peakiuu pasznoxenus. [IpencraBienue o ckopocTr XUMUYECKUX peaknuid. KaTanmmzaTopsl.
®depmentsl. Peakiinu coenubenus. Katanuruieckne M HEKaTAIUTUYSCKHE PEaKIUi, 00paTHMbIE U HEOOpaTUMEBIC PEAKIIHH.
Peaknun 3amemienus. Psg akTHBHOCTH METAalJIOB, €T0 MCIIONB30BAHWE TSI IPOTHO3MPOBAHUS BO3MOXKHOCTH TPOTEKAHHS
peakumii MexXAy MeTaslaMd M KHUCJIOTaMHU, PEaKIUil BHITECHEHHUS OJHUX METAJIOB M3 PACTBOPOB UX COJNICH IPYrUMHU
Mertautamu. Peakiinun oOmeHa. Peakmum HelTpamusamuu. Y CIOBHS MPOTEKAHUS peakinuii oOMeHa B pacTBOpax JO KOHIIA.
Tunel XUMHYECKUX peakIuil Ha IpUMepe CBOMCTB BOJbI. Peaknus pa3inoxeHns — 3JIEKTPONIN3 BOAbL. Peakiinu coequHeHns
— B3aUMOJEICTBHE BOABI C OKCHIAMHM METAJJIOB M HEMETAJUIOB. YCJOBHE B3aMMOAEWCTBUS OKCHIIOB METaJUIOB H
HeMeTaJuIoB ¢ Bomoil. IloHATHE «THapoKCcHAB). Peakiuu 3aMerieHns — B3auMOACWCTBHE BOIBI ¢ MeTalulaMu. Peakimm
0o0MeHa — TUAPOJIU3 BEIICCTB.

PacrBopenne.
PacTBopbl. CaoiicTBa
pacTBoOpoB
3JICKTPOJINTOB

PactBopenme kak pusuko-xuMmudeckuit mporiecc. [ToHATHE 0 THApaTax u KpucTauioruaparax. Pacteopumocts. KpruBbie
PacTBOPUMOCTH KaK MOJIEIb 3aBUCHMOCTH PacTBOPUMOCTHU TBEPABIX BEIIECTB OT TeMIepaTypsl. HachleHHbIE,
HEHACHIIEHHBIE U TIEPECHIIIICHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB IS MPHUPOJIBI U CENTBCKOTO X03sicTBa. [lorsTre 00
BIEKTPOIUTHUECCKON TUCCOLMALINU. DIESKTPOJIUTHI U HEIJEKTPOIUTHL. MeXaHu3M AUCCOLUALUN AIEKTPOIUTOB C
pa3IMUHBIM XapakTepoM CBs3u. CTeNeHb 3JIEeKTPOIUTHYCCKON aucconranui. CHIIbHBIC U Clla0ble 3JeKTPONUThl. OCHOBHBIC
TMOJIO’KEHUS TEOPUH IIIEKTPOIUTHIECKON Aucconnanvi. IoHHbIe ypaBHEHHS peaknuii. Peakiun oOMeHa, uayIye 10 KOHIIA.
Krnaccudukaryst HOHOB U UX cBoicTBa. KucmoThl, ux kiaccudukaius. JJuccoruanus KUCIOT U MX CBOWCTBA B CBETE TCOPHH
3NEKTPOIUTHUECKON quccouranuu. MoneKyJsipHble U HOHHbIE YpAaBHEHUS peakluuil. B3aumonelicTBue KUCIOT C
MeTauIaMU. DIEKTPOXUMUYECKUN Psil HAPSHKEHUN MeTaloB. B3auMoeiicTBue KUCIOT ¢ OKCUAAMH METAJIIOB.
B3aumoneiicTBrE KUCIOT C OCHOBAHUSIMU — peaKIis HelTpanuzaiuu. B3anmoaecTBrue Kuciot ¢ coisiMu. Mcnosb3oBanue
TaOJIUIBI PACTBOPUMOCTH JJIs1 XaPAKTEPUCTHKU XUMUYECKUX CBOUCTB KUCIOT. OCHOBaHUS, UX KiIaccu(UKaIus.
Jluccoumariusi OCHOBaHUM M MX CBOMCTBA B CBETE TEOPUH JICKTPOJIUTUUECKON nucconuaiuu. BzanMmoelicTBue 0CHOBaHUM
¢ comsmu. Micnonp3oBaHue TaOIUIBI PACTBOPUMOCTH JIJISI XaPAKTEPUCTHKH XUMIUECKAX CBOHCTB OCHOBAaHUH.
B3anmopeiicTBue menoueii ¢ okcuaamMu HeMeTamuioB. Coiu, UX AUCCOIUAINS U CBOMCTBA B CBETE TCOPUU
ANEKTPOIUTHUECKON Juccoranmy. B3anMonelcTBre conell ¢ MeTaiaMi, 0COOCHHOCTH ATHX peakuuil. Bzaumoneiictue
coneii ¢ consimu. M cronb30BaHue TaOIUIbI PACTBOPUMOCTH IS XapaKTEPUCTUKUA XUMUYECKUX CBOUCTB colicii. O0001eHne
cBeneHui 00 OKCHIaX, X KIIACCH(PUKAIINN U CBOMCTBAX.

['enetnueckue psapl MeTaUIa U HeMeTaia. | 'eHeTudecKkas CBsI3b MEXIy KJlacCaMy HEOPTaHMYECKUX BEIECTB.
OxuncIuTeThPHO-BOCCTAHOBUTENBHBIE peakin. OnpeneieHue cTerneHe OKUCISHNUS IS 2JIEMEHTOB, 00pa3yIONINX BEIIEeCTBa
pa3HBIX KJ1accoB. Peaknnyu HOHHOTO 0OMEHA M OKHUCIUTEIHHO-BOCCTAHOBHUTENBHBIE peakiiui. OKHCIUTENb U
BOCCTAaHOBUTEIb, OKUCIICHUE U BoccTaHOBICHHE. COCTaBlIieHHE YPAaBHEHUN OKUCITUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKITAN
METOJIOM AJIEKTPOHHOTO OanaHca. CBOWCTBA MPOCTHIX BEIIECTB — METAJUIOB M HEMETAIJIOB, KUCIIOT M COJIEH B CBETE
OKHCTUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITHH.

O000menne "
CUCTeMaTu3auusd




Cnmcok npakTH4ecKux pador

IIpaxmuxym «Ilpocmeituiue onepayuu ¢ eeuiecmeom»

[pakTuueckas padoraNel. [lpaBuna TexHuKM Oe3omacHOCTH Tpu pabore B XuMmHudeckoMm KaOmHere. Ilpmembr oOpamieHuss ¢ nabopaTOpHBIM
000pyIOBaHMEM M HarpeBaTEIHLHBIMA TTPHUOOpaMHU.

IIpakTuyeckas padoraNe2. HaOmroaeHus 3a MU3BMEHEHHUSIME, IPOUCXO/ISIIIIUMHU C TOPSIIECH CBEUOH, M NX OMHUCAHKE (JOMAITHUN IKCIIEPUMEHT).

[pakTuueckass padboraNe3. AHanu3 MOYBHI U BOJBI (JIOMAITHUI SKCIIEPUMEHT).

IIpakTnueckas padoraNed., [Ipu3Haky XUMHYIECKUX PEAKITHI.

IIpakTuyeckas padoraNes. [IpurorosieHne pacTBopa caxapa U ONpeeICHHE MacCOBOH JIOJIH €T0 B PACTBOPE.

Ilpaxmuxkym «Ceoiicmea pacmeopos 3neKmpoaumoe»

IIpakTuyeckas padoraNe6. VloHHBIE peakIun.

IIpakTuyeckast padbotaNe7.YcnoBus Te€UEHN XMMUYECKUX PEAKIIMNA MEXTy pacCTBOPAMHU AJIEKTPOIUTOB A0 KOHIIA.
IIpakTuyeckast padoraNe8. CBoiicTBa KHCIOT, OCHOBaHUH, OKCUAOB U COJIEH.

IpakTHyeckas padoraNe9. PeiieHue s3KkCIIepUMEHTAIBHBIX 3a/1a4.

IlepeyeHb KOHTPOJIBbHBIX PaloT.

Neo 1 « ATOMBI XUMHYECKHX DJIEMECHTOBY.

No 2 «IlIpocThie BemecTBay.

Ne 3« CoemnHEHHS XMMHYECKHUX DJIEMEHTOB)Y.

Ne 4 «M3meHeHus1, MPOUCXOASILINE C BEUIECTBAMUY
No5.HToroBast KOHTPOJIbHAS padoTa.

3. TemaTH4yeckoe JIAHUPOBAHNE ¢ YKa3aHHEM KOJIMYECTBA YaCOB,
OTBOJMMBIX HA OCBOEHHE KAKIO0H TeMBbI

Ne Ha3Banus Temsbl KoanuecTBo 4acoB
1 BBenenue 5
2 ATOMBI XHMHYECKHX JJIEMEHTOB 9
3 IIpocThble BelecTBa 5
4 CoeanHeHus XHMHYECKHX 2JIEMEHTOB 14
5 HN3MeHeHus, npoucxoasiliue ¢ BellleCTBaMHU 12
6 Ipaktuxym 1«Ilpocreiiniue onepanum ¢ BemecTBOM 4




7 PacrBopenne. PacrTBOpBI. CpoiicTBa  pacTBOpOB 14
3JIEKTPOJINTOB

8 IIpakTukyMm 2 «CBoiicTBa pacTBOPOB 3J1€KTPOJIUTOB) 3

9 O0001IeHNe U cUCTEeMATU3AIUS 2
HToro: 68

@opMbl OpraHu3alnum y4eOHbIX 3aHATHI B 8 Ki1acce
*  Ypok, 3KcKypcusl, 1abopaTopHas paboTa, IPaKTHUKYM, UTDPa;

L q)pOHTaJ'ILHaﬂ, napHasd, MHAUBUAYAJIbHAA;

Buapl 1esiTeIbHOCTH Yyamuxcs Ha ypoKkax XuMHMM B 8 kiacce

® XapaKTepU30BaTh BEIECTBA IO COCTABY, CTPOCHHIO U CBOMCTBAM;

* 1300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C TIOMOIIBI0O XUMUYECKUX (POPMYIT U CYITHOCTh XMMUYECKUX PEaKIUil ¢ TOMOIIBIO XHMUYECKUX YPaBHEHHUIA,

* pemaTh 3a7auu C KOJMYECTBEHHBIMHU U KaUECTBEHHBIMU [TOKA3aTENIAMU;

* CpaBHUBATh [10 COCTaBY OKCHJIbI, OCHOBaHHsI, KUCIIOTBI, COJIY;

* KJIacCU(UIIMPOBATh OKCHJIBI ¥ OCHOBAHHUS II0 CBOICTBAM, KMCJIOTHI M COJIM IO COCTABY;

* ONHCHIBATh 3HAUEHUE (B MPUPO/JIE U MIPAKTHUECKOM AeATETFHOCTH YeJI0BEKa) HEKOTOPHIX BEIIECTB;

* [I0JIb30BATHCS 1a0OPATOPHBIM 000PYAOBAHUEM U XUMHUUECKON TOCYI0H;

* IPOBOJUTDH HECIIOKHBIE XMMUYECKHUE ONBITHI U HAOIIOJCHHUS 32 U3MEHCHHUAMU CBOICTB BEILIECTB B IIPOLIECCE UX IPEBPALICHUI];

*cO0JTI0/IaTh TIpaBMJIa TEXHUKH OE30MIaCHOCTH MPH MPOBEIEHUHN HAOIIOIEHUI U OTIBITOB;

* 0OOBEKTHBHO OLICHWBaTh HMH(OpMAIMIO O BEIIECTBAX M XHUMHUYECKUX IpoLeccaX, KPUTHYECKH OTHOCHUTBCS K IICEBIOHAY4YHOH wuH(popMauuy,
He0OpPOCOBECTHOM pekilaMe, KacatoLecsl HCIIOIb30BaHMsI Pa3INUHBIX BELICCTB.

* OTHCHIBATH M XaPaKTEPH30BaTh TAOIHYHYIO POPMY MTEPUOTUUECKON CHCTEMBI XUMUYECKUX JJIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX sJIEp M PACIIpe/IeleHNe YUCIIa IEKTPOHOB MO JIEKTPOHHBIM CIIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MajbIX IEPUOI0OB
MIEPUOANYECKON CUCTEMBI, a TAKXKE KaJIUA M KaJIbLUS;

* pa3aM4aTh BUABI XUMHYECKOH CBS3H: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO HEMOJAPHYIO M METAIIMYECKYIO;

* BBIABJIATH 3aBUCHMOCTH CBOIMCTB BEUIECTB OT CTPOEHHS MX KPUCTAIITMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUINIECKUX;

* XapaKTepU30BaTh XMMUYECKUE IEMEHTHl U UX COCAMHEHMS HAa OCHOBE IOJIOKCHHS 3JIEMEHTOB B MEPUOJHMUYECKON CUCTEME U OCOOCHHOCTEH CTPOCHUS MX
aTOMOB;



* XapakTepU30BaTh HAYYHOE U MHPOBO33PEHUYECKOE 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA H NEPHOAUYECKOM CHUCTEMBl XHMHUYECKHX 3JIEMEHTOB
. . Menneneena;

* O0BSCHATH CYyTh XUMUYECKHX TPOIIECCOB M UX MPUHIMITHATBHOE OTIINYKE OT (PU3HUECKUX;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUH, IPUHAJIC)KHOCTh XUMUYECKON PEAKIUU K ONPEACIEHHOMY THILY;

* POTHO3WPOBATh TMPOAYKTHl XHMHUYECKHMX peaknuii 1o ¢dopMyJaM/Ha3BaHUSIM FWCXONHBIX BEIIECTB; ONPEAENsATh MCXOMHBIE BEMIECTBA II0
(dbopMytam/Ha3BaHUSM MPOJIYKTOB PEaKIINH;

* COCTaBIISITh YPaBHEHHS PEAKIIHA, COOTBETCTBYIOUINX MOCIEIOBATEILHOCTH («IIETIOUKE)) MPEBPAIlICHHI HEOPTaHUIECKUX BEIIECTB Pa3IMYHbIX KIACCOB;

* IPUTOTOBIIATHh PACTBOPHI C ONPEICTIEHHON MACCOBOU 10JIEl PaCTBOPEHHOTO BEILIECTBA;

® OIIPEACIIATh XapaKTEp CPCAbl BOAHBIX PACTBOPOB KUCIIOT U menorleﬁ 110 UBMCHCHUIO OKpPAaCKU MHAUKATOPOB,

* COCTaBIIATH ()OPMYJIBI BEIIECTB MO UX HA3BAHHSM, 110 BAJICHTHOCTSIM U CTEIICHSAM OKHCIICHHSI 3JICMCHTOB;

* ONPEAENATh BAICHTHOCTb U CTEIIEHb OKUCJICHUS JIEMEHTOB B CIOXHBIX BELIECTBAX;

* OIIPEACIATh BEUIECTBO-OKUCIUTENh U BEIIECTBO-BOCCTAHOBUTEb, COCTABIISITh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIN OaaHC IO MPEIIOKEHHBIM CXeMaM
peakuuii;

* MPOBOJUTH JaO0OPaTOPHBIE OIBITHI, TOATBEPKIAOIINE XUMUIECKIE CBOMCTBA HEOPTaHUIECKIX BEIIECTB;



