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Pabouas nporpamma pa3paboTana Ha OCHOBE IPUMEPHON MPOTrPaMMbI OCHOBHOT'O O0IIIEro
00pa3zoBaHus O XUMUHU U aBTOpcKoi mporpammbl O.C. I"abpuensna, COOTBETCTBYIOIIECH
DenepanbHOMY KOMIIOHEHTY T'OCYIapCTBEHHOTO CTaHIapTa 00IIero oopa3oBaHus U
JomyIeHHOH MuHucTepcTBOM 00pa3oBanus U Hayku Poccutickoit deneparuu. (I"abpuensx
O.C. IIporpamma kypca xumuu s 8-11 kimaccoB obOmieodpazoBarenbHbIX yupexaenuii /O.C.
["abpuensuH. — 2-e uza., nepepad. u gom. — M.: [Ipoda, 2010.)

[To yue6nOMYy mmany MBOY "[lstunckas COII" na 2022-2023 y4yeOHBIN T0a B
obpa3zoBarenbHO# oOactu "EcTecTBo3HaHme" OTBOAUTCS 2 Yaca B HEJENI0, 68 B TOJI.
B 2022-2023 yuebnom roay B mkose otkpoercs «Touka pocray. «Touka pocta» — 310
00IIeCTBEHHOE MPOCTPAHCTBO JJISl Pa3BUTHUS €CTECTBEHHO-HAYUYHOU U TEXHOJIOTUYECKON
HaIpaBJICHHOCTH, TPOSKTHOH JIEATEILHOCTH, TBOPUECKOW M COIMATBHON caMopeaTn3aliu
neteil. MOXHO ¢ YBEpEHHOCTBIO CKa3aTh, YTO 3a BpeMs pabOThl MHHOBAIIMOHHOMW TUIOMIAIKH
KU3Hb HAIIMX IIKOJFHUKOB CYIECTBEHHO U3MEHUTCS. Y HUX MOSBHIIACH BO3MOYKHOCTh
MOCTUTATh a3bl HAYK U OCBAaUBaTh HOBHIE TEXHOJOTUH, HCIIOJb3Yys COBPEMEHHOE 000pyI0BaHHE,
KOTOPOE MOCTYIIJIO B KOy MO JAHHOMY MTPOEKTY.

Pa3znen 1. Pe3yabTathl 0cBOeHHMS Y4eOHOI0 NpeaMeTa

B pesynprare ocBoeHHMs Kypca XMMHA 8 Kilacca ydammecs JOJDKHBI OBIIAICTh
CJICAYIONIMMHU 3HAHUSMH, YMEHHUSIMHA U HABBIKAMH.

JIMYHOCTHBIM PE3yNbTAaTOM M3YYEHHUS TpeaMeTa SBISETCS (POpPMUPOBAHHE CIETYIOLIHX
YMEHHH U KaYeCTB:

* HE3aBUCHMOCTH U KPUTHYHOCTH MBIIUICHUSI.

* BOJISL U HACTOMYMBOCTD B IOCTUKEHUU LIETH.

MertanpeqMeTHBIM ~ pe3ylbTaTOM  H3Y4eHHs  Kypca  sBiseTcs  (opMHpOBaHUE
YHUBepCaJIbHbIX yueOHbIX feictBuil (YVY /).

Perynarusneie YV /I

* CaMOCTOSITEJIbHO OOHapyXUBaTh U (POPMYIHPOBATH Y4EOHYIO MPOOIEMY, ONpPEAEIATh
uenb Y JI;

* BBIABUraTb BEPCHM pelIECHUs MPOOJIEMBbl, 0CO3HABaTh (M MHTEPIPETUPOBATH B Cllyyae
HEOOXO/MMOCTH) KOHEYHBIM pe3ynpTaT, BbIOMpaTh CpeICTBA JOCTHXKEHMS LEIH U3
NPEJIOKEHHBIX, @ TAKXKE UCKATh UX CAMOCTOSITENIBHO;

* COCTaBJIATH (MHIMBHUYaJbHO WM B TPYIIE) MJaH peleHus IpoOaeMbl (BBIOIHEHUS
MIPOEKTA);

* paboTas TO IUIaHYy, CBEpPATh CBOW JCUCTBUS C IENBI0O M TPH HEOOXOJAUMOCTH
UCTIPABJIATH OLIMOKHM CaMOCTOSTENILHO (B TOM YHUCIIE U KOPPEKTHPOBATH TUIAH);

* B JMAJOTe C YYUTEIIEM COBEPIICHCTBOBATh CAMOCTOSITEIHHO BHIOPAHHBIC KPUTEPUH
OIICHKH.

Ilo3naBarensHbIe Y'Y [:

* TIPOBOJUTH HAOJIOCHUE U SKCIIEPUMEHT 10T PYKOBOACTBOM YUUTEIIS;

* OCYILECTBJIATH PACIIMPEHHBIM MOUCK MH(POPMALMU C UCIOJIb30BAaHUEM PECYpPCOB
6ubmuorek u MurepHera;

* OCYHIECTBIATH BBIOOp Hambonee d>(PGEKTUBHBIX CIIOCOOOB pelieHus 3aaad B
3aBHCUMOCTH OT KOHKPETHBIX yCIOBUH;

* aHAJIM3UPOBATH, CPABHUBATH, KIIACCH(PHUITUPOBATH M 00001ATh (DAKTHI U SIBJICHUS,

* TaBaTh ONpPENEIICHUS TTOHATHSM.



KommynukaTtusHble VY /1:

* CaMOCTOSITENIFHO OPraHU30BHIBAaTH y4eOHOE B3aMMOACWUCTBHE B Tpymme (OmpenensiTh
oO1Iue ey, JOroBapuBaThCs APYT ¢ APYTOM U T. 11.);

* B JMCKYCCHUU YMETh BBIIBUHYTH apTyMEHTHI U KOHTPAPTYMEHTHI;

*  YYHUTHCSI KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM TPU3HABATH
OIIMOOYHOCTh CBOETO MHEHUS U KOPPEKTUPOBATH €r0;

* TOHMMAas MO3UIMIO APYroro, pa3inyaTrh B €ro peuyu: MHEHHE (TOUKY 3peHus),
JIOKa3aTeJIbCTBO (apTyMEHTHI), (PaKThl (TUIIOTE3bI, AKCUOMBI, TCOPUH).

[TnanupyemMbie mpeIMETHBIE pe3yIbTaThl. Y YeHUK HAYIUTCS:

® OMNKCHIBATh CBOMCTBA TBEPJBIX, JKUJKHX, TA3000pa3HbIX BEIIECTB, BB UX
CYIIIECTBEHHbIC TPU3HAKH;

L] Ha3bIBaThb XUMHWYCCKHUEC JJICMCHTHI,

® ONpEeIeNsITh COCTAaB BELIECTB MO ux hopmynam;

® OMpeneNsITh BAJICHTHOCTh aTOMa 3JIEMEHTA B COSAMHEHUSX;

® ONpeneNnsITh THUI XUMUYECKUX PCaKIIN;

L] Ha3bIBAaTh INPU3HAKU U YCJIOBUA IMPOTCKAHUA XUMHUUYCCKHUX peaKHHﬁ;

L] BBIABJIATH IPU3HAKHU, CBUACTCIBCTBYIOIHUE O ITPOTCKAHUU XUMHUYECKOU pCaKkuuun npu
BBIINTOJTHEHUHN XUMHUYCCKOI'O OIIbITA,

® COCTaBJIATH (hOPMYIbI OMHAPHBIX COSAMHEHUN;

® COCTaBJIATH YPAaBHEHUS XUMHUYECKUX PEAKLIU;

e cobOmoaThk npaBuiia 6e30macHoi paboThl PH MPOBEEHUH OIBITOB, MOJIB30BATHCS
71a060paTOPHBIM 000PYIOBAaHUEM U MTOCYIOM;

® BBIUUCIATH OTHOCUTENIbHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT0 3JIEMEHTa 1o (HopMylie COeTUHEHUS;

® BBIUUCIATH KOJWYECTBO, 00BEM WIJIM MAcCy BEIIECTBA M0 KOJIMYECTBY, 00bEeMY, Macce
pEareHToB WK NMPOAYKTOB PEaKIIHH;

® BBIUUCIATH MaCCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B paCTBOPE;

® [IPUTOTOBJISITH PACTBOPHI C ONPEIEICHHON MacCOBOM J0JI€H paCTBOPEHHOTO BEIIECTBA,
Ha3bIBaTh COCAUHCHH A N3YYCHHBIX KJIACCOB HCOPraHMYCCKHUX BCUICCTB,

®  XapakTepu3oBaTh (U3MUECKHE U XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHIOB, KUCIIOT, OCHOBaHUM, COJIEH;

® ONpeneNnsITh NPUHAAJIEHKHOCTh BEIIECTB K OMPEIECICHHOMY KIJIAcCy COSAMHEHUN;

L] COCTAaBJIATH q)OpMy.]'IBI HCOPTraHNYCCKUX COG)II/IHCHI/Iﬁ HN3YUCHHBIX KJIaCCOB;

L] IMPOBOAUTDH OITBITHI, HOATBCPKIAIOINE XUMUYCCKUC CBOMCTBA HN3YYCHHBIX KJIAaCCOB
HEOPTaHNYCCKUX BCILICCTB,

L] paciio3HaBaTh OIBITHBIM ITYTEM PACTBOPHLI KUCJIOT U HIG.]'IOLIeﬁ 110 USMCHCHHIO OKpPAaCKH1
WHJUKATOPA;

®  XapaKTepU30BaTh B3AMMOCBI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COEAMHEHUM;

®  ONpeneNsITh BUJ XUMUUECKON CBSI3U B HEOPTaHUYECKUX COECTMHEHUSIX;

®  PACKPBIBATH CMBICH MOHATUN «HMOHY, «KATHOHY, KAHHOHY, «AJIEKTPOJIUTHI»,
CHEDJIEKTPOIUTBD», «IJIEKTPOTUTHUECKASL AUCCOLMALINSY, «OKUCIUTEINbY, «CTENEHb
OKHCJICHUS «BOCCTAHOBHUTEIIBY, «OKHCIICHUEY, «BOCCTAHOBICHHCY;

¢ OHNpCACIATH CTCIICHb OKUCJICHUSA aTOMa 3JICMCHTA B COCAUHCHUU



COCTaBJISITh YPABHEHHUSI JIEKTPOITUTUYECKON TUCCOIMAIIMUA KUCTIOT, IIETI0Y€EH, COJIEH;
O0OBSCHATH CYITHOCTH MPOIIECCa ANEKTPOIUTHUECKON JUCCOIMAIIMHI M PEAKITUi HOHHOTO
obMeHa;

COCTABJISITH TIOJIHBIE M COKPAIICHHBIC HOHHBIC YPaBHECHUS PEaKIIMK OOMEHa;

OTIPECIIATh BO3MOKHOCTh MPOTEKAHMSI PEAKIIUi HOHHOTO OOMCHA;

HpOBOI[I/ITB peaKL[I/II/I, HOI[TBCp)KI[aIOH_II/Ie Ka‘IeCTBCHHBIfI COCTaB pa3JII/I‘IHBIX BCIIICCTB,
ONPEIETATh OKUCITUTENb U BOCCTAHOBUTEIIb;

COCTaBJIATH YpaBHCHHA OKHUCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ.

Yuenuk IMOJIYYHUT BO3MOKHOCTb HAYUUTHCA:

XapaKTepU30BaTh OCHOBHBIC METObI TO3HAHMS: HAOIOICHUE, U3MEPEHUE, IKCIICPUMEHT;
pasnuyaTh XUMHYECKUE U (PU3NYECKUE SIBJICHHS;

PaCKpBIBAaTh CMBICII OCHOBHBIX XUMUYECKHUX IMOHITHH «aTOM», «MOJIEKYJIa»,
«XHUMHUYECKHUH JIEMEHT», «IPOCTOE BELIECTBO», «CIO0KHOE BEIIECTBOY, «BAJEHTHOCTDHY,
«XMMHYECKasi peaKkus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMHUU;

M300paxaTh CXEMbl CTPOCHHSI MOJIEKYJ BEIIECTB, 00pPa30BaHHbBIX Pa3HBIMU BUIAMHU
XHUMHYCCKHUX CBS3CH;

pacKpbIBaTh CMbICI 3aKOHOB COXPaHEHUS MACChl BEIIIECTB, TOCTOSTHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHON TEOpUH;

packpeiBaTh cMmbich [lepuoanyeckoro 3akona /[.1. MeHeneena;

PacKpbIBaTh CMBICI MOHATUN: «XUMHUUYECKAs CBA3bY, «IJIEKTPOOTPUILIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (PU3NYECKHUX CBOIMCTB BEIIECTB OT TUIA
KPHUCTAJUIMYECKOU PELIETKH;

PacKphIBaTh CMBICII 3aKOHA ABOTaIpo;

PacKpbIBaTh CMBICT MOHATUH «TETIOBOM A (HEKT peakum», «MOJISIPHBIH 00beM»;
XapaKkTepu30BaTh (PU3NUECKHE U XUMHUECKUE CBOMCTBA BOJIBI;

PaCKpBIBAaTh CMBICI TOHATHS «PaCTBOP»;

PACKpBIBaTh CMBICI TEOPUH DJIEKTPOIUTUUECKON JUCCOLUALINY;

HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JIJIs1 OOBSICHEHUS OTJIENbHBIX (DAKTOB U
MPUPOAHBIX SIBICHUN;

BBIJIBUTATh ¥ IPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bI O XMMUYECKUX CBOMCTBAX
BEIIIECTB HA OCHOBE UX COCTaBa M CTPOEHUSI, NX CIOCOOHOCTH BCTYIATh B XUMUYECKUE
peaKkIny, O XapaKTepe U MPOIYKTaX pa3IMUHbIX XUMUYECKUX PEaKIIUii;
XapaKTEPU30BaTh BEILIECTBA 110 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAHABJIUBATh
MIPUYHUHHO-CIIE/ICTBEHHBIE CBA3W MEK/1y IaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;
COCTaBJISITh MOJIEKYJISIPHBIE U TTOJHBIE HOHHBIE YPABHEHUSI IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

MIPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCITUTEIIBHBIC UITH
BOCCTaHOBHUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEN OKUCIEHUS SJIEMEHTOB, BXOASAIIUX B
€ro COCTaB;

COCTaBJIATh YPABHEHHUSI PEAKLINI, COOTBETCTBYIOLINX MTOCIEA0BATEIBHOCTH ITPEBPALLICHU I
HEOPraHWYECKUX BEILIECTB Pa3IMYHbBIX KJIACCOB



Paznen 2. Coneprkanue yueOHOIo nmpeaMera
Tema 1 IIpeamer xumum (6 4)
XuMHusg — HayKa O BEUIECTBAX, UX CBOWCTBAX M IPEBPALLCHUSX.

[ToHsiTHE O XMMHYECKOM 3JIeMEHTe W (popMax ero CymecTBOBaHHS: CBOOOJHBIX aTOMaXx,
MPOCTHIX U CJIIOKHBIX BEIIECTBAX.

[IpeBpamenust BemiectB. OTaMYNEe XMMHUYECKHX pEaKIUi OT (u3nyeckux siBieHuil. Ponb
XUMHUHU B )KU3HU YEJIOBEKA.

KpaTkne cBeneHuss U3 HUCTOPUM BO3HHMKHOBEHHs M pa3BuTus xumuu. llepuon anxumum.
[Tonsitne o punocodckom kamue. Xumus B XVI B. Pazpurue xumuu Ha Pycu. Poib oTedecTBeHHBIX
YUYEHBIX B CTAHOBJIEHHH XUMHUECKON Hayku — pabotel M. B. JlomonocoBa, A. M. bytieposa, /1. 1.
Menneneesa.

XuMuyeckasi CUMBOJMKA. 3HAKM XMMHYECKHUX DJIEMEHTOB U IPOMCXOXKJIEHUE MX Ha3BaHUU.
Xummnueckue ¢opmynbl. Muaekcsl u kodp¢dunueHtsl. OTHOCHUTENbHBIE AaTOMHAs U
MOJIEKYJIsipHas Macchl. PacueT MaccoBoOl 1071 XMMHUYECKOT0 JIEMEHTa 110 (popMyJie BelecTBa.

[lepuoanueckasi cuctema xuMudeckux snemeHToB /. V1. MenneneeBa, ee CTpyKTypa: mMalible
U OoJbIIKMe MEepUuOobl, TPYNIBI U NOArpyMIbl (TaaBHas U nobouHas ). [lepuoauueckasi cucrema
KaK CIIPaBOYHOE [MOCOOUE VIS MOIYUCHUS CBEICHUI O XUMUYECKUX dJI€MEHTaX.

PacueTHple 3amaun. 1. HaxoxaeHue oTHOCUTEIbHOMN MOJ'IGKy.]'ISIpHOfI MacCChl B€OICCTBA 110 €10
XHUMHYECKOH (I)OpMy.He. 2. Beruucnenne MaccoBoit J0JIU XUMHUYCCKOI'O 3JICMCHTA B BEIICCTBE I10 €I'0

dbopmyre.

[Tpaktnyeckas pabora Nel IIpaBuna TeXHMKM 0€30MacHOCTH NMpH paboTe B XUMHUYECKOM
kabunete. [Ipuembl oOpamieHuss ¢ J5abopaTOpHBIM O0OpPYAOBaHHMEM U HarpeBaTeIbHBIMU
npubopamu.

Tema 2 Atombl xXuMu4eckux 3emMenToB (11 u)

ATOMBI Kak q)opMa CYICCTBOBAHHUA XHMHUUYCCKHUX OJICMCHTOB. OcHOBHBIE CBCIACHUA O
CTPOCHUU AaTOMOB. I[OK@BB.TCJ'IBCTB& CJIO)KHOCTU CTpPOCHHA AaTOMOB. OnbIThI Pe3ep(1)0pﬂa.
HHaHeTapHafI MOZACIIb CTPOCHHA aTOMaA.

CocTaB aTOMHEIX AACpP: HOPOTOHBI U HCﬁTpOHBI. OtHocuTenbHAss aToMHas Macca.
B3anmocBsI36 TOHSITHI «IIPOTOH», <<HCI\/'ITpOH)>, «OTHOCHUTCIIbHAsA aTOMHAas Macca».

H3meHeHne uncia IMPOTOHOB B AJIp€ aTOMa — 06pa3013aHI/1e HOBBIX XUMHYCCKHX 3JICMCHTOB.

W3MeHeHune uuncia HEHTPOHOB B sApe aroMa — oOpa3oBaHHe H30TONOB. COBpPEMEHHOE
ornpezieNieHue MOHATUSA «XMMHUYECKUH aneMeHT». M30Tomnbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOI0 JIEMEHTA.

OnextpoHbl. CTpoeHHE 3JCKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKUX 3jieMeHTOB Ne 1—20
nepuoauueckoil cucremsl [[. M. MenneneeBa. [loHATHE O 3aBEPIIEHHOM M HE3aBEPLICHHOM
3JIEKTPOHHOM CJ10€ (IHEPTeTUYECKOM YPOBHE).



[Tepuonuueckas cucrema xumudeckux siaemeHToB J[. M. MeHaeneeBa U CTpo€HHUE aTOMOB:
(bU3HYEeCKU CMBICT IMTOPSAKOBOTO HOMEpA dJIEMEHTa, HOMepa IpyIIbl, HOMepa IepHuo/ia.

N3meHeHne 4ucia 3JIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
3JIEMEHTa — 00pa30BaHME TOJOXKHUTEIbHBIX M OTPUIATEIbHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaM{ METAJIJIOB M HEMETAUIOB. [IpUYnHBI N3MEHEHUS METAINIMYECKUX U HEMETAIUIMYECKHUX
CBOMCTB B IIEpUOAAX U IPYIIIAX.

OOpazoBanue OwHApHBIX coeauHeHwid. [loHsiTne 00 wMoHHOU cBsi3u. Cxembl O0Opa3OBaHHUS
VOHHOW CBS3HU.

B3anMoneiicTBue aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAJIIOB MEXly COO0N — 00Opa3oBaHue
JIBYXaTOMHBIX MOJIEKYJ IPOCTBIX BellecTB. KoBajneHTHas HENoOJIsipHAas XMMHUYECKas CBSA3b.
DIJIEKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIBL.

BsaumMoneiicTBie aTOMOB XUMHYECKUX 2JIEMEHTOB-HEMETAIIIOB MEXIY cO00i — oOpa3oBaHue
OMHAPHBIX COCTMHEHUI HEMETAIIIOB. DJIEKTPOOTPUIIATEILHOCTD. [IoHATHE O KOBAJICHTHOM MOJISIPHOM
CBSI3U.

BzaumopeiicTBre aTOMOB XMUMHUYECKUX 3JIEMEHTOB-METAJLJIOB MCKAY coboit — 06pa30BaHHe
MCTAJIMYCCKUX KPUCTAJLJIOB. IlonsTHE O METAIIITMYECKON CBS3H.

HemoHcTpanmu. Mogenu aToMOB XHMHYECKHX dJeMEHTOB. llepmoamyeckas cucrema
xumMuueckux asemenToB J1. 1. Menpeneera.

Tema 3 IIpocrbie BemecTBa (7 4)

ITonoxeHne METaJJIOB ¥ HEMETAJUIOB B IEPUOANYECKON CHCTEME XUMHUYECKUX 1eMEHTOB /[]. 1.
MenpneneeBa. BaxHeWlne MPOCThIE BEIIECTBA — METAIUIBL: KEJIE30, ATOMUHUN, KaJIbLIUMH,
MarHui, Hatpui, kanuii. O6mue pusndeckre cBOMCTBa METAIIIOB.

Baxkneiiimue mnpocTble BellecTBa — HEMETaUIbl, OOpa30BaHHbIE aTOMaMU KHUCIOPOa,
BOJIOpPOJIa, a30Ta, cephl, Gocdopa, yriepoaa. CrnocOOHOCTb aTOMOB XUMHUYECKUX JIEMEHTOB K
00pa30BaHUIO0 HECKOJBKHUX MPOCTBIX BELIECTB — aJUIOTPONUsS. AJIIOTPOIHBIE MOAU(DUKAINH
Kucioposaa, ¢ochopa u onoBa. Merammuuyeckue M HEMETAUIMYECKHE CBOWCTBA IPOCTHIX
BeniecTB. OTHOCUTENBHOCTD JENIEHUS MPOCTHIX BEIIECTB HA METAJUIBI U HEMETAILJIb.

[TocTostnuas ABoranpo. KonuyectBo BemectBa. Moib. Momnsipraas macca. MomnsipHbIii 00beM
ra3oo0pa3HbIX BellecTB. KpaTHble e IMHUIIBI KOJTMYECTBA BEIIECTBA — MUJUTUMOJb U KHJIOMOJIb,
MUJUIUMOJISIpHAad W KWJIOMOJISApHAass MacCChbl BEIICCTBA, MI/IHJII/IMOHHPHBIﬁ u KI/IJ'IOMOJ'ISIPHI:Iﬁ
00BeMBI Ta3000pa3HBIX BEIIECTB.

PacdeTsl ¢ HCHOIB30BaHHMEM MOHATHM «KOJIHMYECTBO BCIICCTBA», «MOJIAPHAA MacCCay,
((MOJ'ISIpHBIfI 00BeM ra3oB», KIIOCTOsSAHHAA ABOT&I{pO».

PacueTHnie 3amaun. 1. Brruncnenue MOJlﬂpHOf/'I MacCChl B€IICCTB IO XUMHUYCCKHUM (bOpMyJ'IaM.
2. PacueTbl C HCIOJIB30BAHMEM IOHATUH «KOJIHYECTBO BCIICCTBa», «MOJIAPpHAA Maccay,
((MOJ'ISIpHBIﬁ 00BeM ra3oB», «IIOCTOSHHAasA ABoraszo».

Hemonctpanun. [Tomydenue o3ona. OOpasiel 6e10ro U CEPOro 0JI0Ba, OEIOT0 U KPaCHOTO
docthopa. Hexoropele MeTamasl M HEMETaJUIbl KOJIMYECTBOM BemiectBa 1 Monb. Mogens
MOJISIPHOTO 00beMa ra3000pa3HbIX BEILECTB.

Tema 4 CoenuHeHHsI XMMHYECKHX 1eMeHTOB (14 u)



Crenenp okucnenus. OnpeieseHne CTeNeHH OKUCICHUS SJIEMEHTOB 110 XUMHUYECKOW (popMyIie
coequueHusi. CocraBieHue (HOpMysl OMHAPHBIX COSAMHEHM, OOLIMI CIIOCO0 WX HAa3bIBAHMSL.
bunapHbie coemMHEHMs: OKCHIBIL, XJOpuibl, cyabduabl u np. CocraBieHue ux Gopmyi.
[IpencraBuTEeM OKCHIOB: BOJA, YTIICKHCIBIA ra3 ¥ HETalleHast N3BECTh.

Hpe,I[CT ABUTCIINU JIETYYHX BOAOPOJHBIX COCI[HHCHHﬁl XJIOPOBOAOPOJ 1 aMMHUAK.

OcHoBaHus1, MX COCTaB U Ha3BaHUs. PacTBOpUMOCTh OCHOBaHMiA B Bojie. Tabmuiia pacTBOPUMOCTH
TUAPOKCHUJIOB U coJied B Boje. [IpeacTaBuTent menouen: ruipOKCHIbI HATPUsl, KIS U KaJIbIIHSL.
[TonstTe o kauecTBeHHBIX peaknusx. WHaukatopsl. M3MeHeHHE OKpacKd HHIUKATOPOB B
LIEJIOYHOU Ccperie.

Kucnotsl, ux cocras u Hazpanus. Knaccugukanus kuciot. IlpeacraButenu KUCioT: cepHas,
COJIsSIHas M a30THas1. M3MeHeHne oKkpacku MHANKATOPOB B KUCIIOTHOU Cpeie.

Conu kak Npou3BOJIHBIE KUCIIOT U OCHOBaHMM. VX cocTaB 1 Ha3BaHus. PacTBopuMOCTSh coseil B
Bojie. [IpeacraBurenu coneid: XJIopu1 HaTpus, KapOoHaT u GocdaT KambIusl.

AMopQHbIe ¥ KPUCTAJUIMYECKUE BEIIECTBRA.

MeXMOoeKyIIsipHbIe B3aUMOJICHCTBUS. THIBI KPUCTAIMYECKUX PEIIETOK: MOHHAs, aTOMHasl,
MOJICKYJISIpHAsT ¥ METaJUIN4YeCcKasi. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THUIIOB KPUCTAJUIMYCCKHUX
PEILIETOK.

BemecTBa MOJNEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa IS
BEIIECTB MOJIEKYJIIPHOTO CTPOCHHUSI.

UYuctele BemecTBa U cMecu. [Ipumeps! )kUIKHUX, TBEPABIX U ra3000pa3HbIx cMecell. CBolicTBa
YUCTBHIX BELIECTB U cMecel. VX coctaB. MaccoBast 1 00beMHasi 011 KOMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIE C UCIIOJIB30BAHUEM MOHSITHS «HOJISD».

Pacuernrie 3amaun. 1. Pacuer MaccoBoi U 00bEMHOM 10€i KOMIIOHEHTOB CMECH BEIIECTB. 2.
Beraucrienne MaccoBo# 10711 BEILIECTBA B PACTBOPE 10 U3BECTHOM MACCE PACTBOPEHHOTO BEIIECTBA U
Macce pacTtBoputelns. 3. BbUMCICHHE MacChl pPacTBOPSEMOTO BEIIECTBA W PACTBOPUTEIS,
HEOOXOUMBIX JIJIsl IPUTOTOBJICHUS OIIPE/ICIIEHHONW MacChl pacTBOpa ¢ U3BECTHON MAacCOBOM J0Jei
pacTBOPEHHOTO BEIIECTBA.

Jemonctpanmu. OOpasibl OKCHUIOB, KUCIOT, OCHOBAHUHN M cosield. Moenu KpUCTalIn4ecKuX
pelieTok XJopuaa HaTpus, anMasa, okcuaa yriiepoaa (IV). B3peiB cmecum Bomoponma ¢
B031yX0oM. CriocoOblI pazaeneHus cMmeceid. JIMCTUIIAIMS BOIBI.

JIaGopatopHbie onbIThL. 1. 3HAKOMCTBO ¢ 0Opa3IiamMu BEIECTB Pa3HBIX KJIaccoB. 2. Pa3znenenue
cMecel.

[Tpaktrueckas pabora Ne2 [IpuroroBieHre pacTBopa caxapa M OIpeieJIeHHe MacCOBOM JTOJIH
€ro B pacTBoOpe.

Tema 5 U3menenus, npoucxoasinmme ¢ Bemecrsamu (12 u)

[lonsiTue siBMEHUN KaK M3MEHEHUW, MPOUCXOMSIIMX C BEIIeCTBAMH. SIBICHUS, CBSI3aHHBIE C
W3MEHEHHEM KPUCTALTMYECKOTO CTPOSHUS BEIIECTBA IIPU TTOCTOSTHHOM €T0 COCTaBe, — (hU3NUESCKHE
spreHusl. DU3NYECKUE SIBICHUS B XHUMHUU: NUCTWUISALUS, KPUCTAIIM3AIUs, BBIIAPUBAHUE H
BO3TOHKA BEIECTB, IEHTPU(YTHUPOBAHUE.

SIBneHus, cBA3aHHBIE C U3MEHEHMEM COCTaBa BEILECTBA, XUMHUYECKUE peakuuu. [IpusHaku u
YCIIOBHS MPOTEKAHUS XUMUYECKHX peakiuii. [ToHsTre 06 3K30- M SHAOTEPMHUYECKUX PEAKIUIX.



Peakiuy ropeHust Kak 4aCTHBIN Ciydal S5K30T€PMHUUECKUX PEAKIUIA, MPOTEKAIOIINUX C BBIICICHUEM
CBeTa.

3aKkOH COXpaHEHWs MacChl BEIIECTB. XHWMHUYECKUE YypaBHEHUS. 3HAUCHUE WHJIEKCOB U
k03¢ ¢uirenToB. CocTaBieHre ypaBHEHUH XUMUYECKUX PEAKIIUHA.

Pacuersl mo xumuyeckuMm ypaBHEeHHsM. PelieHue 3amady Ha HAaXOXKACHHE KOJIMYECTBA
BEIIIECTBA, MACCHI HJIM 00beMa MPOYKTa PEaKIMH M0 KOJIMYECTBY BEIIECTBA, MACCe U 00BEMY
HCXOJHOTO BellecTBa. Pacyersl ¢ MCHOIR30BaHUEM OHATHS «HOJIS», KOIIa HCXOIHOE BEIECTBO JaHO
B BHJIE PaCTBOpA C 33/IaHHOM MAaCCOBOM JI0JIeH paCTBOPEHHOT'O BEILIECTBA WU COACPIKHUT OIPEICICHHYIO
JIOJTIO IPUMECEH.

Peakiuu paznoxxenus. [lonsiTue o ckopocty Xumudeckux peakimii. Karanuzaropsl. @epMeHTHI.

Peakuuu coenuuenus. Karanutudeckue W HekaTanuTudeckue peakuuu. OOpatumble H
HEOoOpaTUMBIE PEaKIUH.

Peakuuu 3aMCIICHU . SHGKTPOXHMH‘ISCKI/Iﬁ paa HaprDKeHI/Iﬁ MCTaJJIOB, €ro
HCIIOJIB30BAHUEC JJIA ITPOTHO3UPOBAHHA BOSMOXKXHOCTHU ITPOTCKAHUA peaKHI/Iﬁ MCXKAYy MCTAJlJIaMU U
pacTBOpaMu KHUCIIOT. Peakiuiuu BBITECHEHUSI OJHMX METAJIJIOB U3 pPacTBOPOB HX coJien Apyrumu
MCETalJIaMU.

Peaknun oOmena. Peakuuum He#Tpamu3anuu. YCIOBUS TPOTEKaHHUS peakiuii OoOMEHa B
pacTBOpax 10 KOHIA.

Tumbl XuUMUYEeCKHX peakuuid (M0 TPU3HAKY «UYHCIO M COCTaB HCXOJHBIX BEIIECTB U
IPOAYKTOB PEaKLMN») Ha IPUMEpe CBOWCTB BOJBI. Peakuus pas3noskeHus — 3JIEKTPOJIU3 BOIbI.
Peaknnu coeanHeHNs] — B3aMMOJICHCTBHE BOJIBI C OKCHIAMH METAIJIOB U HeMeTasuioB. [loHsTHE
«TUPOKCUIB». Peaknuu 3aMelieHuss — B3aUMOJEMCTBUE BOABI C IIEJOYHBIMU H
HIeJIOYHO3EMENbHBIMU  MeTaiulaMu. Peaknuum oOMeHa (Ha mnpuMepe THIpoiu3a cynbuaa
ATIOMHUHUS U KapOuIa KaubIIus).

Pacuernnie 3amaun. 1. Beruucienne mo XuMHUYECKHUM YpaBHCHHUAM MACChbl WJIM KOJMYCCTBA
BEIIIECTBA 10 M3BECTHOI Macce U KOJIMYCCTBY BCHICCTBA OJHOT'O M3 BCTYHAIOIINX B PCAKIIUIO
BCIICCTB HJIM HNPOAYKTOB PCAKIHU. 2. BomumcieHne macchbl (KOJ'II/I‘ICCTBa BCIIICCTBA, O6’L€Ma)
MNpoaAyKTa pC€aKunun, €CJIM M3BCCTHA MAaCcCa UCXOAHOI'0 BEIICCTBA, COACPIKAIICTO OMPECACICHHYIO
JOJIIO an/IMeceﬁ. 3. Brruncienue Macchl (KOJ'II/I‘-ICCTBa BCIICCTBA, 061,eMa) IMpOoAYKTa pCaKluu,
€CJIM U3BCCTHA MacCcCa paCTBOpa U MaCCOBas J0JII paCTBOPCHHOI'O BEIICCTBA.

Hemonctpauuu. [Ipumeps! (usnueckux sBIeHMi: a) miaBieHue napaguHa; ©) BO3TOHKA
uoJa Wik OEH30MHOIM KHUCIIOTHI; B) paCTBOPEHUE MEpPMaHTraHaTa Kajus; ') 1upy3ust JyHIHCThIX
BEIIECTB C TOpsllled JTaMIo4yky HakanuBaHus. [Ipumepbl XuMUYECKHX SIBJICHHI: a) ropeHue
marHusi, (ocdopa; 0) B3auMOJCHCTBHE COJITHOM KHCIOTHI C MpPaMOpOM MJIM MEJOM; B)
nonyuenue ruapokcuaa meau (Il); r) pacTBopeHue MONTYYEHHOTO THAPOKCUIA B KHUCIOTaX; [)
B3aumozeicteue okcuga meau (ll) ¢ cepHOil KMCIIOTOH TpU HarpeBaHHM; €) pas3lIOKCHUE
IepMaHraHaTa Kajus; ’K) B3auMoJIeiicTBHE pa30aBIEHHBIX KUCIOT C METAJUIaMU; 3) pa3JokKeHue
NEPOKCH/IA BOJOPO/Ia; M) MIEKTPOJIN3 BOBI.

JIaGoparopHsbie onbIThL. 3. CpaBHEHHE CKOPOCTH UCIIAPEHUS BOJIbI U CIIMPTA M0 MCYE3HOBEHUIO
X Kameiab Ha (uibTpoBaibHOW Oymare. 4. OkucieHHE MeAW B IUIAMEHU CIHUPTOBKH WM
ropenku. 5. [lomyTHEHHE U3BECTKOBOM BOJBI OT BBIABIXAEMOIO yrieKuciaoro rasa. 6. [lonydyenune
YTJIIEKUCIIOTO ra3a B3aUMOACUCTBUEM COMBI M KUCIIOTHL. 7. 3aMEIEHUE MEIM B PaCTBOPE XJIOpUAA
meau (11) sxene3om.

Tema 6 PacrBopenue. PactBopbl. CBolicTBa pacTBOPOB 3J1eKTPOUTOB (18 u)



PactBopenne kak  QusMko-xuMuueckwii  mporecc. I[lomstme o  THApaTax W
Kpucrauioryaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH Kak MOJEIb 3aBUCHUMOCTHU
pacTBOPUMOCTH TBEPABIX BELIECTB OT TeMmmepaTypbl. HacblllieHHble, HEHACBIIICHHbIE W
MEPECHIIIEHHBIE PACTBOPHIL. 3HAYEHUE PACTBOPOB /IS IPUPOJIBI U CEITBCKOTO XO3SMCTBA.

[TonsiTHE 00 AEKTPOTUTHUYECKON AUCCOLMALIUNH. DICKTPOJIUTHI U HEIIEKTPOIUTHL. MexaHu3m
JUCCOLMALMU  DJIEKTPOJIUTOB €  PA3IMUYHBIM  TUIIOM XUMHUYecKoW cBs3u. (CrTeneHb
NEKTPOIUTHYECKOH ucconuannu. CUiIbHbIE U c1a0ble 3JIEKTPOJIUTHI.

OCHOBHBIE TIOJIOXKEHUS TEOPUU DJIEKTPOJMTHYCCKOW aucconuanu. VoOHHBIE ypaBHEHHS
peakiuii. Y CcIoBus MPOTEKAHUS PEaKIMi 0OMEHa MEXTy SJICKTPOJIUTAMH JI0 KOHIIA B CBETE MOHHBIX
MIPECTaBICHUH.

KJ'IaCCI/I(bI/IKaI_[I/IH HOHOB U MX CBOMCTBA.

Kucnorel, ux xnaccudukanus. [uccommaiusi KUCIOT M WX CBONCTBA B CBETE€ TEOPUHU
3JIEKTPOJIMTUYECKON Juccolanuu. MoJeKynspHble U HWOHHBIE YpaBHEHUS PEaKUU KHUCIOT.
B3aumoneiicTBue KHCIOT ¢ MeTaUlaMH. DJIEKTPOXUMHUYECKUM PsAJl HANPSHKCHUH METaJUIoB.
B3auMopeiicTBue KUCIOT ¢ OKCUAAaMH METauloB. B3aumonelcTBue KUCIOT ¢ OCHOBAHUAMHU —
peakuus HeWTpanu3anud. B3auMoJeHCTBUE KHUCIOT € COJIAMH. VICIOJIb30BaHHME TaOJHITBI
PacTBOPUMOCTH JJIs1 XapaKTEPUCTUKH XUMHUECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanus. J(ucconnanus OCHOBaHUI M UX CBOICTBA B CBETE€ TEOPHH
ANEKTPOJIUTUYECKON IHccouranuu. B3anMoneicTBie OCHOBAHMM C KHUCJIOTaMH, KHUCIOTHBIMU
OKCHJAaMH U coyisMu. lVcnonb3oBaHHWE TaOMUIBI PACTBOPUMOCTU JUISL XapaKTEPUCTUKU
XUMHYECKHUX CBOMCTB OCHOBaHMM. Pa3iokeHre HEpaCTBOPUMBIX OCHOBAHHI NP HAIPEBAHUU.

Counn, ux K1accupUKaIys U AUCCOLUALMS pa3IMYHbIX TUIOB cojeil. CBoiicTBa cojeil B cBeTe
TEOPUM DIIEKTPOJIUTUYECKON aucconranuu. B3auMozaeicTBue coieil ¢ MeTaulamMH, YCIOBHUS
IIPOTEKaHUs 3THX peakuui. B3anmMmonencTBue cosell ¢ KUCIOTaMH, OCHOBAaHUSMHM M COJISIMU.
Vcnonb30BaHue TabIUIbl PpACTBOPUMOCTH JJISl XapaKTEPUCTUKHA XMMUYECKUX CBONCTB COJIEH.

O06001eHme cBeieHnit 00 OKCHIaX, UX KJIACCU(UKAIMM U XUMUYECKHX CBOMCTBAX.

I'eneTnyeckue pAaAbBl METAJUIOB W HEMCTAJUIOB. I'enetnyueckas CBA3b MCKAY KilacCaMu
HCOPTaHNYCCKUX BCIICCTB.

OKHCIIUTEIIbHO-BOCCTAHOBUTEIHHBIC pcakuuu. OkucnuTels U BOCCTAHOBHTCJIb, OKHUCIICHUC U
BOCCTAaHOBJICHHC.

Peakniun moHHOTO oO0MEHAa U OKHCIHTEIIbHO-BOCCTAHOBHUTEIIbHBIC pcaKknuu. CocraBieHne
ypaBHCHI/Iﬁ OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pCaKI_II/II\/'I MCETOAOM 3JICKTPOHHOI'O OasaHca.

CpoiicTBa MMPOCThIX BEIICCTB — MCETAJIOB W HEMETAJIOB, KHCJIOT H CcoJIeil B CBeETE
HpCIlCTaBJ'ICHI/Iﬁ 00 OKHCIIUTEILHO-BOCCTAHOBUTEIbHBIX nponeccax.

JlemoHcTpanuu. McnbelTanne BEeNeCTB M MX PAacTBOPOB Ha AJIEKTPONPOBOAHOCTH. J[BH)KEHME
OKpAaIIEHHBIX HOHOB B JIEKTPUYECKOM I10JIE. 3aBUCUMOCTb AJIEKTPOIIPOBOAHOCTH YKCYCHOW KUCIIOTBI
OT KOHIIEHTpaIu. B3anmoielicTBie IMHKA C CEpOM, CONTHON KUCIOTOM, xmopuaom meau (I1).
I'opennie marnus. B3anmoelicTBre XJIOPHOM U CEPOBOIOPOJHOM BOIBIL.

JlaGopatopHblie ombIThl. 8. Peakumu, xapakTepHble IJiIi PacTBOPOB KHUCIOT (COJITHOM WM
cepHoii). 9. Peakiinu, xapakTepHbIe I paCTBOPOB Ienouei (THAPOKCUIOB HATPUS WIIA KajIus).
10. ITonmy4yeHnue u CBOWCTBAa HEPACTBOPUMOT'O OCHOBaHHMs, HarpuMmep ruapokcuaa memu (11). 11.
Peakiuu, xapakTepHble 11 PaCTBOPOB coJiel (Hampumep, A xiopuaa meau (). 12. Peakmum,



XapakTepHBIC JIJI1 OCHOBHBIX OKCHJIOB (Hampumep, s okcuma kambnwms). 13. Peakiuw,
XapaKTepHBIC I KUCJIOTHBIX OKCUIOB (HAIIpUMeEp, JUIS YIJICKUCIIOTO Ta3a).

[Tpaktukym Ne 2 5. Monnble peakuuu 6. Penenne skcriepuMeHTaIbHBIX 3a1a4.

Pa3z1e.11 3. TemaTuueckoe INIAHUPOBAHUE

No HasBanwue rnaBbl KomuuectBo| [Ipaktuueckue KoHTpoabHbIE
IJ1aBb] 4acoB paboThI paboThI
1 | Ilpenmer xumuu 6 1
2 | ATOMBI XHMHYCCKHUX 3JIEMCHTOB 11 1
3 | IIpocteie BemecTBa 7
4. | CoenuHeHNsI XUMHYECKUX DIIEMEHTOB 14 1 1
5. | U3meHeHus, MpouCXOsIIre ¢ BEIIECTBAMU 12 1 1
6 PactBopenue. PactBopsl. CBolicTBa 18 2 1
PacTBOPOB AJICKTPOJIUTOB
Htoro 70 6 4
HoBUKOBa MoanucaHo undposoi
nognucoto: HoBrkosa
AHTOH|/|Ha AHTOHMHa lOpbeBHa

[ata: 2023.04.25
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