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ITosicHuTEIbLHAA 3aNIUCKA

Pabouas nmporpamma no xumuu g 11 kmacca cocraBiena Ha ocHoe @I'OC OO0, OOITI MBOY HlIkonsr Ne 174 r.o. Camapa,
aBTOPCKOM MpOrpaMMbl cpenHero obmiero oopasoanus no xumuu ['adbpuensna O.C. (Paboune nporpammel k YMK O.C. I'abpuensina.
10-11 xmaccer), OOIT OO0 MBOY Hlkomsr Ne 174 . 0. Camapa.

Y4eOHUKH:

Xumust. 11 kinacc. ba3oBblit ypoBeHs: y4e0. 11 obiieodpasopar.yupexaenuit/ O.C.I'abpuensn.-M.:Ipoda,2018.

B yue6HOM maHe mkobl Ha u3ydeHne xumuu B 11 kimacce orBogutcst 34 yaca !
- 11 xnmacce 34 gaca B roq 1o 1 yacy B HeZelo.
HN3meHeHNs1, BHECEHHBIE B ABTOPCKYI0 IIPOrpaMmy:

B pabouyto mporpammy 11 kiiacca BKIIIOYEHBI TEMbI: «ATperaTHbIE COCTOSIHHSI BEIIECTBa», «YUCThIE BEIIECTBA M CMECH,
«Teopus snexkrponutuyeckoit mauccoumanun», «Kucmorer B cBere TOI», «OcHoBanusi B cBete TOI», «Comum B cBere TO»,
«TemnoBoit 3pPexT XMMUUYECKUX PEeaKUi» B CBS3H C MOATOTOBKON BBITYCKHUKOB K TOCY/IapCTBEHHOW UTOTOBOM aTTECTAI[MH, a TaKXKe
B CBSI3U C PEKOMEHJAMsIMU aBTOpcKoM nmporpammbl ["adbpuensna O.C., ¢ peKOMEHA0BAaHHBIM CIIUCKOM THUIIOB PACUETHBIX 3a/1a4.

Tembl mpakTHYECKUX paboT BHIOPAHBI C Y4ETOM MPEAJIOKEHHOTO crucka npaktudaeckux pador uz ®I'OC COO.

Hesan nzyuenus xumuu B 11 kiacce cienyromue:

L @OpMHpOBaHI/Ie CUCTEMbl XMMHUUECKHMX 3HAHUM KaK KOMIIOHEHTA eCTeCTBeHHO-HaquOfI KapTHUHBI MHpPaA,

® Dpa3BUTHE JIMYHOCTH OOYYAIOUIUXCS, WX HHTEJUICEKTyaJbHOE M HPAaBCTBEHHOE COBEPIICHCTBOBaHWE, (POPMUPOBAHUE y HUX
IYMaHUCTHUYECKHX OTHOIICHUN U KOJOTUYECKH 11eJIeCO00Pa3HOro MOBEIEHUs B OBITY U TPYAOBOH €ATEIbHOCTH,;

® BBHIPA0OTKY MOHUMAaHHsI OOIIECTBEHHON MOTPEOHOCTH B PA3BUTHUN XUMHH, a TaKke (OPMUPOBAHNE OTHOIICHHUS K XUMHUHU KaK
K BO3MOXXHOM 00acTu Oyaymieil mpakTUYecKoil 1edaTeabHOCTH,;

e (popmupoBaHue ymeHuU 0€30MaCHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIb3yEeMbIMHU B TIOBCETHEBHOMN KU3HHU.



I[OCTI/DKCHI/IG ueﬂeﬁ obOecreunBaeTcs PCIICHUEM CICAYIOIINX 3aJaY.

dbopMupoBaHHEe Yy 00yJarOIMXCsd YMEHUs BUACTh M MOHUMATh IIEHHOCTh 00Opa30BaHUsl, 3HAUMMOCTh XUMHUYECKOTO 3HAHMS
JUISL KQKJIOTO YE€JI0BEKA HE3aBUCUMO OT €ro Ipo(eCCHOHATBHON e TEIbHOCTH;

(dopMupoBaHUE Yy 00yYarOIMXCd YMEHUN pazaudarh (GakThl U OLEHKU; CPABHUBATH OLIEHOYHBIE BBIBOJIbI, BUAETh UX CBA3b C
KPUTEPUSIMH OIICHOK M CBSI3b KPHUTEPUEB C OMPEICICHHON CHCTEMOM IleHHOCTeH; (opMynupoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIINIO;

(dopMupOBaHHE y 00YHarOIIMXCS LEIOCTHOTO MPEACTABIECHUS O MUPE U POJIM XMMUU B CO3JaHUU COBPEMEHHOMN €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHpPA; YMEHUS OOBACHATH OOBEKTHI U MPOLECCHl OKPYXKAIOWEH AEHCTBUTEIBHOCTH — HPHUPOIHOM,
COLIMAJIBHOM, KYJIbTYPHOU, TEXHUYECKON CPEABI, UCIIOIB3YS IS 3TOI0 XUMHYECKUE 3HAHUSA,

npuoOpeTeHrue 00yYarolMMHUCS ONbITa Pa3HOOOPA3HOM JESATENbHOCTH, MO3HAHUS U CaMONO3HAHUS; KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHLIMI ), IMEIOUIUX YHUBEPCAIbHOE 3HAYEHHUE JJIs1 PA3JIMUHBIX BUJOB JIEATEIbHOCTHU: PEIICHHS MPoOIieM,
NOPUHSTHS PEIICHUH, MOMCKA, aHaln3a U oOpabOTKM MH(POpMAIUM, KOMMYHHKATUBHBIX HaBBIKOB, HAaBBIKOB HM3MEPEHUH,
COTPYJHHUYECTBA, OE30MMACHOTO OOPAIEHHS C BEILIECTBAMU B IIOBCETHEBHOM KU3HU

Ilnanupyembie pe3yJbTAThI H3yYeHHUs] Y4eOHOT0 nmpeaMeTa « XuMHs»

JINYHOCTHBIE pe3yJbTATHI:

TOTOBHOCTb U CIIOCOOHOCTh OOYYalOIIUXCA K CAMOPa3BUTHIO U CAMOBOCIIUTAHHUIO B COOTBETCTBUU C OOIIEYEIOBEYECKHUMHU
LEHHOCTSIMU U UJealaMH I'PakIaHCKOro OOIIEeCTBa,;

NPUHATHE U pean3alus EHHOCTEH 310poBOro u 0e3omnacHoro o0pasa >KU3HH, OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3HUECKOMY U MICUXOJIOTHYECKOMY 3/10POBbIO;

HEMPUSATUE BPEAHBIX MPUBBIYEK: KYPEHHUS, YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTHKOB.

YBKEHHUE K CBOEMY HapOJy, 4YyBCTBO OTBETCTBEHHOCTH Iiepen PonnHoun, roprocty 3a cBOM Kpaii, cBoro Poauny, nponuioe u



HACTOsIIlIee€ MHOTOHAIIMOHANILHOTO Hapoja Poccuy;

MPUHSITHE TYMaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXXUTEIBHOE U JI00POXKENATENbHOE OTHOIICHHE K JIpPyroMy
YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

CIIOCOOHOCTh K COMEPEKUBAHUIO U (POPMUPOBAHWE IO3UTHBHOTO OTHOIICHHS K JIIOASM, B TOM YHCIE K JHUIAM C
OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 370POBbSI M WHBaIWAaM; O€peKHOE, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHHE K
(GU3HMIECKOMY U TICUXOJIOTUYECKOMY 37I0POBBIO IPYTHX JIFOJICH, YMEHUE OKA3bIBATh MEPBYIO TTOMOIIIb;

Pa3BUTHE KOMIETEHIIUN COTPYIHUYECTBA CO CBEPCTHUKAMHU, JEThbMHU MIIAJIIIIETO BO3pPAcTa, B3POCIbIMU B 00pa30BaTEIbHOM,
0OIIIECTBEHHO T0JIE3HOM, YUeOHO-UCCIIEI0BATEIHCKON, IPOSKTHON U JPYTUX BUIAX JACSITEIbHOCTH.

MUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH, 3HAUUMOCTU HAyKH, TOTOBHOCTh K HAy4YHO-
TEXHUYECKOMY TBOPYECTBY, BIaJEHUE TOCTOBEPHON HMH(OpMalueld 0 MepelOBbIX JTOCTUKEHUSX U OTKPHITHUSX MHUPOBOU U
OTEUECTBEHHOW HAYyKH, 3aMHTEPECOBAHHOCThH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA,

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CAaMOOOPa30BaHUIO, HA MPOTSKEHUU BCEH KM3HU; CO3HATEIHLHOE
OTHOIIEHUE K HEMIPEPHIBHOMY 00PA30BAHUIO KaK YCIOBHIO YCTIEITHONW MPOQPECCHOHATILHON U OOIIECTBEHHOM S TEIbHOCTH;
AKOJIOTHYECKasl KYJIbTypa, OepekHOE OTHOIIEHUS K POJHOMN 3emMiie, MPUPOAHBIM OoraTcTBam Poccuu m mupa; moHUMaHHE
BIIMSHUSL COLIMATbHO-3KOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MHPHUPOJHONM M COLMAIBHOW CpeIbl, OTBETCTBEHHOCThH 3a
COCTOSIHUE NPHUPOJHBIX PECYpCOB; YMEHHMS M HaBBIKM Pa3yMHOTO MPUPOIONOJIb30BAHUS, HETEPIIUMOE OTHOIICHHE K
NEUCTBUSIM, PUHOCAIIUM BPEJ YKOJIOTHUHU; MPUOOPETEHHE OMbITa IKOJIOT0-HAMPABICHHON JIESITEILHOCTH,

OCO3HaHHBIN BBIOOP OyayIIel npodeccruu Kak myTh U CIOCO0 peann3aii COOCTBEHHBIX JKU3HEHHBIX TIJIAHOB;

MOTPEOHOCTh TPYJAUTHCS, YBAKEHUE K TPYLY U JIOJSM TPY/Aa, TPYAOBBIM JTOCTURKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U

TBOPYCCKOC OTHOIICHUC K Pa3HbIM BHAaM pr,HOBOﬁ JACATCIBbHOCTH.



MertanpeameTHble pe3yJbTaThI:

CaMOCTOSITEJIBHO OINpPENENATh eI, 331aBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOKHO OINPEAEIUTb, YTO LEIb
JOCTUTHYTA;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

BbIOMpaTh MyTh JOCTH)KEHUS LEIM, IUIAHMPOBAaTh pPEIICHHWE IIOCTABJIEHHBIX 3a7ad, ONTUMU3UPYS MaTepHaJIbHBIE U
HeMaTepualbHbIE 3aTPAThI;

OpraHMU30BbIBATh AP(PEKTUBHBIN IOUCK PECYPCOB, HEOOXOIUMBIX JJIs1 JOCTUKEHMS TOCTABJICHHOM 11Ny,

COIIOCTABIIATH MOJTYYEHHBIN pe3ybTaT AESITEIBHOCTH C IIOCTABJICHHOM 3apaHee LENbIO.

- HICKaTh U HAXOAUTh OOOOIIEHHBIE CITOCOOBI PEIICHU 33a4, B TOM YHCIIE, OCYLIECTBIISATh Pa3BEPHYThIM HH(POPMALIMOHHBIN
TIOUCK M CTaBUTh HA €T0 OCHOBE HOBBIC (YUueOHBIC 1 ITO3HABATEIILHBIC) 331a4H;

KPUTUYECKH OLIEHMBaTh W HWHTEPOPETUPOBATh HH(OpPMALMIO C pa3HbIX MO3ULUNA, pacrno3HaBaTb M (PUKCHPOBATH
MPOTUBOPEYMS B MH(OOPMAIIMOHHBIX UICTOYHUKAX;

UCIIOJIB30BATh Pa3INYHbIE MOJEIBHO-CXEMAaTUYECKHUE CPECTBA ISl IPEACTABICHMS CYILIECTBEHHBIX CBSI3€l U OTHOLICHMI, a
TaK)Ke MPOTUBOPEUMIA, BBISIBJICHHBIX B MH()OPMALIMOHHBIX UCTOUHUKAX;

HaxOJUTh U MPUBOAUTH KPUTHUYECKUE apTyMEHThl B OTHOLIEHWUHU ACHCTBUU U CYXJIECHHUHU JIPYroro; CIOKOWHO M pa3yMHO
OTHOCUTBHCSI K KPUTHYECKHMM 3aMEUaHUsM B OTHOILIEHMH COOCTBEHHOI'O CYXKJEHHS, paccMaTpuBaTb HX KaK pecypc

COOCTBEHHOTO Pa3BUTHS;
BBICTPANBaTh WHIANBHIYaJIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS

OTpaHNYCHUA CO CTOPOHBI JPYIUX YUYACTHHKOB H PCCYPCHBIC OTIpaHUYCHHA, MCHATHL U YIACPKHBATH PA3HBLIC ITO3WIIMU B

[MO3HABATEIbHOMN AEeSITEILHOCTH.

OCYIIECTBIISATh JCJIOBYI0 KOMMYHUKAIIUIO KaK CO CBEPCTHHKAMH, TaK WU CO B3pOCIbIMU (Kak BHYTPH 0Opa3oBaTeIbHOM



OpraHu3alliM, TaK U 3a €€ MpenaesiaMu), noaOupaTh MapTHEPOB JJiA JETOBOM KOMMYHHUKAIIMM MCXOJ M3 COOOpa)KeHui

PE3YIbTAaTUBHOCTHU BBaHMOHCﬁCTBHH, 4 HC JIMYHBIX CHMHaTHﬁ;

® TIpHU OCYUIECTBICHUU TPYMIOBON pabOTHI OBITh KaK PyKOBOJIUTENIEM, TaK U YJICHOM KOMaHbl B Pa3HbIX pOJsiX (TeHepaTop

ujen, KpUTUK, UCTIOTHUTEb, BEICTYHAIOIINMI, SKCIIEPT U T.1.);

® Da3BEPHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM aJICKBAaTHBIX (YCTHBIX W IMUCHMCHHBIX )

SI3BIKOBBIX CPCICTB,

HpeZlMeTHble pe3yJbTaThl.

11 kaace
Pa3nen Y4yeHuk HayuYnuTCcs Y4eHHK N0JIyYUT BO3MOKHOCTD
HAYYHUThCH
pacKkpelBaTh Ha MpUMEpPax pojib XUMUU B (OPMHPOBAHHUU COBPEMEHHOMN WUIIOCTPUPOBAaTh  HA  IpUMeEpax
Ilepuoanueckui Hay4HOH KapTHUHBI MUpPa U B IIPAKTUYECKOMN ACITEIBHOCTH YEIOBEKA; CTaHOBJICHUE " HBOJIIOLIUIO

3aKOH H CTpocHUE
aToMa

CTpOCHHe BelIeCTBa

JIEMOHCTPUPOBATh Ha MpPHUMEpPaXx B3aUMOCBS3b MEXKIY XUMHUEH U APYTrUMHU
€CTECTBEHHBIMH HAaYKaMU;

noHuMath gusndeckuit cmpica [lepuonnueckoro 3akona J1.M1. Menneneesa u
Ha €ro OCHOBE OOBSICHSATH 3aBHCHMOCTH CBOMCTB XMMHYECKHX DJJICMEHTOB U
00pa30BaHHBIX UMH BEIIECTB OT AJIEKTPOHHOT'O CTPOEHHS aTOMOB;

OOBSACHATH, TPUYUHBI MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIUX
MPEJICTaBICHU 00 UX COCTaBE U CTPOCHUH,

MPUMEHSTH MPABHJIA CUCTEMAaTUYECKOM MEXKIYHAPOJHON HOMEHKIATYPhI KaK
CpPeICTBAa pAa3NUYCHUS U HUISCHTU(PUKAIMU BEIIECTB IO HX COCTaBy H
CTPOEHHUIO;

COCTaBISITh MOJICKYJSIPHBIE W CTPYKTYpHBIE (OpPMYIBl OpraHUYECKUX
BEIIIECTB KaK HOCHUTENIeH MH(OPMAITUU O CTPOCHHUH BEIIECTBA, €ro CBOMCTBAX
Y NIPUHAJICKHOCTH K OIIPEAECIEHHOMY KJIacCy COCIMHEHUN;

MPOTHO3UPOBATh BO3MOXXKHOCTh MPOTEKAHUSI XHUMHUYECKUX pEaKuuid Ha
OCHOBE 3HAaHHUW O THUMAX XUMHUYECKOW CBSI3M B MOJIEKYJAX PEareHTOB U UX
PEaKIIMOHHON CITOCOOHOCTH;

HCIOJIb30BATh 3HAHUSA O COCTaBe, CTPOEHUM M XMMHUYECKUX CBOMCTBaX
BEIECTB JjIs1 6€30MacHOT0 MPUMEHEHHS B MPAKTHUECKON JIeATeTLHOCTH,

OpraHMYECKON XUMHH KaK HayKd Ha
Pa3IMYHBIX HUCTOPUYECKHX JTamax ee
pa3BUTHS,

UCIIOJIb30BAaTh  METOJBI  HAYIHOTO
MO3HAHUS TPU BBIMOJIHEHUU TIPOEKTOB
U y4eOHO-HCCIIeIOBATENbCKIX 3a/1ad
0 H3YYEHHMIO CBOICTB, CIOCOOOB
TIOJTYUCHUS u pacro3HaBaHU
OpTaHMYECKUX BEIIECTB;

OOBSICHAT, TPUPOAY H  CIOCOOBI
o0pa3oBaHUs XMMHYECKOH  CBSI3U:

KOBAJICHTHOU (monsipHOH,
HEMOJISIPHOIA), VOHHOM,
METANINYECKON, BOJAOPOJHOH — ¢

OCJIBIO OIPCACIICHUA XHUMHYECKOMN
AKTUBHOCTHU BCIUICCTB,

YCTaHAaBJIMBATL TCHCTUYCCKYIO CBA3b
MCKOY Ki1accaMu OpTraHUYCCKUX




XuMuueckue
peakuuu

BJIAJCTh MpaBWJIAMH U TpueMaMu O€30MacHOM paboOThl C XUMHUYECKUMH
BEIIIECTBAMH U JIaOOPaTOPHBIM 000pyJOBAHUEM;

YCTaHABIUBAaTh 3aBUCHMOCTb CKOPOCTH XMMMUYECKOM pEakLUU U CMELICHUS
XUMHYECKOTO PAaBHOBECHUS OT Pa3IMYHBIX (AKTOPOB C LEIBI0 ONpEACTICHHS
ONTUMAJILHBIX YCIOBHH IIPOTEKAHMSI XUMUYECKHUX ITPOLIECCOB;

IIPUBOAUTH IIPUMEPHI THIPOJIN3A COJIEN B IIOBCEIHEBHOM KU3HU YEIIOBEKA;
IIPUBOJIUTh IPUMEPBHl  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B
IIPUPOJE,  IPOU3BOACTBEHHBIX  IIpolleCCaX M JKU3HEACITECIBHOCTU
OpPraHU3MOB;

IPUBOANUTE MPHUMEPbl XUMHMUYECKHX pEaKIHi, pacKpbIBAOLIMX O00Iue
XMMHYECKHE CBOMCTBA IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAIIOB;
OPOBOJIUTH  pacyeTbl Ha  HAXOXKICHME  MOJIEKYISpHOH  (opMylbl
YIJI€BOIOPOAA MO MPOLYKTaM CTOPAHHS U II0 €T0 OTHOCHTEIbHOU INIOTHOCTH
Y MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSLINX B €r0 COCTaB;

BJIAJIETh MpaBUiaMH O€30MacHOr0 OOpalleHHs] C E€AKUMH, TOpPIOYUMH U
TOKCHUYHBIMH BEILIECTBAMHU, CPEACTBAMH OBITOBON XUMUH,

OCYILECTBIATh  MOUCK XMMHMYECKOM HHQOpMalLuMuW 1O  Ha3BaHUSAM,
UJEHTU(PUKATOPAM, CTPYKTYPHBIM (pOpMYJiaM BELIECTB;

KPUTHYECKH OLIEHWBATh M WHTEPHPETHPOBATH XUMHUECKYI0O MH(OPMAIHIO,
COJIepKALIYIOCA B COOOIEHHUSIX CPEeJICTB MAaccoBOM MH(OpMaLuu, pecypcax
WHuTepHeTa, Hay4yHO-TIOMYJSPHBIX CTAaThsIX C TOYKU 3PEHUS €CTECTBEHHO-
Hay4YHOM KOPPEKTHOCTH B IENSAX BBIABICHHUS OIIMOOYHBIX CYXKICHUH H
(dbopMupoBaHUs COOCTBEHHOM MO3UIINH;

OpPEACTaBIATh IYTH pELIeHUs TINI0OaNbHBIX NpoOJeM, CTOAMMX Iepen
YEJI0BEYECTBOM: JKOJOTMYECKUX, HHEPreTHYECKHX, CBIPbEBBIX, H POJIb
XUMMHU B PEUICHUH 3TUX MPOOIIEM.

BEILIECTB JUIS 000CHOBAHHUS
MPUHLUITMAIIBHOU BO3MOXKHOCTH
MOJTy4EHUS OpraHN4YeCKHUX
COCAMHEHUM 3aJaHHOTO COCTaBa U
CTpPOEHUS;

YCTaHaBJIMBAaTh B3aUMOCBSI3H MEX]Y
dbakTaMu W TEOpUCH, TPUYMHOU U

CIIeJICTBUEM pH aHaJIN3e
pOOJIEMHBIX CHUTYaIUH u
000CHOBaHHH NPUHUMAEMBIX

pElICHHT Ha OCHOBE XHUMHYECKHX
3HAHUU.




Conep:xanue y4eOHOro npeaMera « XuMush)
11 kaacce

Tema 1. [lepuoanyeckuii 3aKoH H cTpoeHHe aToma (3 )

CoBpeMeHHass MOJIEIb CTPOSHUSI aToMa. SIpo aTtoMa: MPOTOHBI U HEUTPOHBI. M30TOMNBI. DNEKTPOHBI. DIEKTPOHHAs 000JI0YKA.
DHepreTudeckuil ypoBeHb. OpOuTtanu. DaekTpoHHas KoOHQUrypamus aroma. Pactipeaenenue 3JIeKTPOHOB 10 SHEPTETUYECKUM YPOBHSIM
u opourtansiM. OCHOBHOE W BO30YXKICHHBIC COCTOSHHs aToMoB. Kiaccudukamus XUMHYECKHX 3JIEMEHTOB (S-, P-, d-371eMeHTHI).
OCOOCHHOCTH CTPOCHHUS SHEPTETUUCCKUX YPOBHEH aTOMOB (-3JIEMEHTOB.

[lepuonnueckass cucrema xumudeckux sneMeHToB .M. MenneneeBa. Ilepuoamueckas cucrema J[.M. Menneneea kak
rpaduueckoe orobpaxenue [lepuoanyeckoro 3akoHa. Paznuunsie BapuanTsl [lepuoandeckoil cCCTEMBI.

Otkpeitiie [I. . MenneneeBbiMm Ilepuonuueckoro 3akona. Ilepuoamueckuit 3akoH B QopmynupoBke J[.M.Menaeneesa.
CospemenHas popmynupoBka I[lepuoanueckoro 3akoHa. @uzudeckuii cmbich [lepuonuueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB U UX COCAUHEHUH T10 TIEPUOJIaM U TPYIIIIaM.

Hemonctpauuu. Paznuunsie popmsl [lepuonnueckoit cucremsl .M. Menaeneesa.

Tema 2. Ctpoenue BemecTBa (10 u)

DJIEKTpOHHAsI MPUPOJIa XUMHUUYECKOM CBSI3U. OJIEKTPOOTPULIATEIBHOCTh. BUIbI XUMHMYECKON CBsI3M (KOBAJICHTHAsl, MOHHAas,
MeTaJJIHYecKasi, BOAOPOIHASA) U MEXaHU3MBI ¢¢ oOpa3zoBanus. [ToHsATHE 0 KOBaleHTHOW CBs3HM. KoBajeHTHAs MOJsApHAS U HEIMOJIIpHAas
cBsi3u. MoHHas xumudeckasi CBA3b. KaTHOHBI 1 aHMOHBI. MeTalmudecKkasi XMMHYECKasl CBSI3b.

ArperaTHble COCTOSIHHS BelecTBa. I'a3el. 3akoH ABOraapo A ra3oB. MOJSIpHBI 00beM ra3000pa3HbIX BEIIECTB (MPU H.Y.).
Kuakoctu. MuHepanbHbIE BOJIBI.

Bomoponnast cBsizb kak 0OCOOBIN Ciydall MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS. MexaHusM ee o0pa3oBaHUs U BIMSHHE Ha
CBOMCTBA BEIIECTB. BHyTpUMOIEKyIsIpHasi BOJOPO/IHAS CBA3b U €€ OMooruyeckas poJib.

Kpucrannuaeckne wu aMopdHble BeliecTBa. THIBI KPHCTAUIMYCCKUX PpeHmIeTOK (aTOMHas, MOJICKYJISIpHAs, WOHHA,
METaJZINYeCKast). 3aBUCUMOCTH (DM3MUYECKMX CBOMCTB BEIIECTBA OT THIIA KPUCTAIIMYECKOW peIIeTKH. I[IpuunHbl MHOrooOpasus
BENIECTB.

Yuctelie BemecTBa U cMecH. [ OMOTeHHBIC B reTeporeHHbIe cMecH. MaccoBast 1 00beMHasl I0JU KOMIIOHEHTOB B cMecH. MaccoBas
nons npumecen. PactBopsl. MIcTuHHBIE pacTBOPHI.

Hucnepcubie cuctemsl. Knaccudukamus gucnepcHbix cucteM. [loHaTre o koymonaax (3054, TeH).



HemoHcTpanu. Mojaens KpUCTaNIMYeCKOW pemieTku xyopuaa Hatpus. OOpas3ipl MHUHEpPAIOB C HMOHHOM KPUCTALIMUECKON
pELIeTKOM: KanbluTa, Tanuta. MOAENH KPHCTAIMYECKHX PEIIETOK «CyXOoro nbaay» (uiam moja), anmasa, rpadurta (Wiam KBapia).
Monens MomsipHOTO OObeMa ra3oB. Tpu arperaTHbIX COCTOSHHSA BojAbl. OOpas3iupl pa3iMuYHBIX JHUCIEPCHBIX CHUCTEM: 3MYJbCHM,
CYCIICH3HH, a3PO30JIEH, TEIEH U 30JIEH.

[TpakTuueckas padora Ne 1. [Tonyuenue, coOupaHue U pacro3HaBaHUE Ta30B.

Tema 3. Xumudeckue peakuuu( 19 1)

Xumunyeckue peakund. Knaccudukanus XUMAYECKUX Peakluil MO pa3InyHbIM IpU3HaKaM. Peakium coeqnHeHus, pa3ioKeHus,
3aMellIeHHs 1 0OMeHa. | OMOreHHbIE U T€TePOreHHbIE PEAKIUH.

TemnoBoil 3¢p(deKT XUMHUECKMX peakuuid. DK30- M HSHAOTEPMUYECKHE peakuuu. TepMOXuMUUecKue ypaBHEHHus. Pacuer
KOJIMYECTBA TEIIOTHI 10 TEPMOXMMHUUYECKUM ypaBHEHUsIM. PacueTsl TemnoBoro 3¢ dexra peakuuu.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT Pa3n4HbIX (PaKTOPOB: MPUPOAbl PEArUPYIOLINX BEUIECTB, KOHIEHTPALUU Pearupyrommx
BEILECTB, TEMIEPATYpPbl, IUIOMIAJA PEAKIMOHHON NOBEPXHOCTH, HaIW4Ms KaTaiu3aTopa. Poib KaTanu3aTopoB B MNpPUPOJE H
MPOMBIIUIEHHOM [TPOU3BOICTBE.

Oopatumocth peakuuid. OOpaTuMble U HEOOpaTUMbIE peakUUU. XUMHYECKOE PaBHOBECHE M €r0 CMELIEHHUE MOJ JEHCTBHEM
pa3NUYHBIX (PaKTOPOB (KOHIICHTpAIMS PEarcHTOB WJIM MPOAYKTOB PEaKIUH, JTaBlICHHE, TeMIIEpaTypa) JUIsl CO3JAaHUS ONTHMAIbHBIX
YCJIOBHM MPOTEKAHUSI XUMUYECKHUX ITPOLIECCOB.

Teopust PNEKTPOJUTHUECKON AUCCOLMALNH. DJIEKTPOJIUTHI M HEAIEKTPOJUTHI. CTENEHb JJIEKTPOJUTHYECKOW IHUCCOLUALNU.
CusibHble U ca0ble JIEKTPOIUTHL. Y PaBHEHUS JIEKTPOJUTUYECKON Auccolnanuu. Peakiuu B pacTBopax 3yekTpoiauToB. pH pactBopa
KaK II0Ka3aTellb KUCIIOTHOCTH CPEJBI.

KucioTel B cBeTe TEOPUM S3JEKTPOJIUTHUYECKOW Aucconuanuu. OOume CBOMCTBA HEOPTraHMYECKUX M OPraHUYECKUX KHUCIOT.
Cneuunduyeckue CcBOWCTBA a30THOM, KOHLUEHTPUPOBAHHOW CEpHOM W MypaBbUHOM KUCHOT. OCHOBaHHMS B CBETE TEOPHH
ANEKTPOTUTUYECKON TUCCOLUAINY, UX KIaccu(uKaIus U o01Ime CBOCTBA.

Conu B cBeTe TEOPUM DJEKTPOJUTHUECKON AMCCOLMAINM, UX KiIaccu(UKalus U OOIIMe CBONCTBA. DJIEKTPOXUMUYECKUN P
HaIPSHKEHUH METAJIOB U €r0 UCIOJIb30BAaHUE I XapaKTEPUCTUKHA BOCCTAHOBUTEIBHBIX CBOMCTB METAJIIOB.

['uaponus coneit. 3HaueHHe TUAPOIN3a B OMOJIOTHYECKUX OOMEHHBIX MPOLIeccaX.

OKHCIUTETbHO-BOCCTAHOBUTENbHBIE peakund. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMU B MPUPOJE, MPOU3BOJICTBEHHBIX
MPOLECCAX U )KUZHEAEIATENBHOCTH OPTraHU3MOB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEUIECTB — METAJLIOB IJIaBHBIX
U MOOOYHBIX MOATpYHH (Meb, )KENe30) U HEMETAJIOB. BOJOPO/Ia, KHUCIOPOAa, rajloreHOB, CEPhI, a30Ta, ¢pocdopa, yriepoaa, KpeMHUS.
Koppo3ust MeTanioB: BUIbl KOPPO3HUHU, CLIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU.

DIIEKTPOJIN3 PACTBOPOB M paciiaBoB. [I[puMeHeHne aneKTponn3a B MPOMBIIUIEHHOCTH.



Pemenue 3amay mo XuMu4IecKkuM ypaBHeHHsIM. PacueT Maccel (0ObeMa, KOJUYECTBA BEIISCTBA) MPOIYKTOB PEAKIIUH, SCIIH OJIHO
U3 BEILIECTB JIAHO B U30BITKE.

Xumus B MMOBCEIHEBHOU *u3HU. Mortoie u unctsaume cpeactsa. Cpeactsa 00pbObI ¢ OBITOBRIMU HACEKOMBIMU: PETICIICHTHI,
uHCeKTUIMABl. CpencTBa JMYHOW TUTHEHBI M KocMeTwku. I[lpaBuia Oe3omacHOW pabOThl C €IKUMH, TOPIOUYMMU M TOKCHYHBIMH
BEIIIECTBAMHU, CPEJICTBAMU OBITOBOUN XHMUHU.

XUMHS U CeIIbCKOE X0341iCcTBO. MuHepaibHble U opraHudeckue ynoopenus. Cpenctpa 3aliiThl pacTeHUH.

Xumus B ctpoutenscTBe. Llement. beton. [lon0op onTUMallbHBIX CTPOUTENBHBIX MATEPHAIOB B MPAKTUUYECKOW NESITEIIbHOCTH
YeJoBeKa.

XUMHS W IKOJOTHSA. XUMHUYECKOE 3arpsA3HCHHE OKPYKAMIIeH cpeasl W ero mocienctsus. Oxpana ruapocdepsl, MOYBHI,
atMocdepsbl, (Gsopsl U PayHbl OT XUMUYECKOTO 3arPsI3HEHUS.

JleMoHCTpanuu. DK30TEPMUUYECKAE U SHAOTEPMUUYECKAE XUMHUYECKUE PEAKIHNHU. 3aBUCUMOCTh CKOPOCTH PEAKIUHU OT HPHUPOJbI
BEIIECTB HA MPUMEpPE B3aUMOJAECHCTBUS PACTBOPOB PA3JIMYHBIX KHUCJIOT OJWHAKOBOM KOHIIEHTPAMU C OJWHAKOBBIMU KYCOUYKaAMH
(rpaHyJaMK) IIUHKA ¥ OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, XkeJie3a) ¢ PACTBOPOM COJITHOM KUCIOTHI. PasnoxeHue
MEPOKCHUIa BOJOPOJIAa C MOMOIIbI0 HEOPraHMYECKUX KaTaJIn3aTOPOB W MPUPOIHBIX OOBEKTOB, COJEpKAlluX Karajiasy (ChIpoe MsCO,
kaprodens). McnbpiTaHue pacTBOPOB AJIEKTPOJIMTOB U HEAIEKTPOIUTOB Ha MpeIMET auccoruanuu. [lpumepsl peakiuit HOHHOTo 0OMeHa,
UIyIUX ¢ o0pa3oBaHUEM OCajKa, Ta3a WM BOAbl. XMMHUYECKHE CBOMCTBA KHUCJIOT. B3aUMOJICUCTBHE C METaJUlaMH, OCHOBHBIMU U
aM(OTEepHBIMH OKCHAAMHU, OCHOBAHUSMH, COJSIMH. XUMHUYECKHE CBOMCTBA MIEIOUYCH: peakius HEUTpalu3allii, B3aUMOJEHUCTBHUE C
KUCJIOTHBIMH OKCHJIaMH, COJISIMU. Pa3iioeHue HepacTBOPUMBIX B BOJI€ OCHOBAHUU IIPU HATPEBAaHUU. XUMHUUYECKHE CBOMCTBA COJIEH:
B3aUMOJICHCTBUE C METaJUIaMH, KUCIOTaMH, IIeJIoYaMu, ¢ APYruMHu coismu. ['uaponu3 kapouaa kanbius. M3ydenue pH pactBopoB
TUJIPOJIU3YIOIIUXCS coyier. [IpocTeninme OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU: B3AMMOJICMCTBHUE IMHKA C COJISTHOW KUCIIOTOW U
xene3a ¢ cynbparom meau (I1) .Mogens anekTponmsepa.

[Tpaktuueckas padora Ne 2. KauecTBeHHBIE peaKIi HA HEOPTAHUYECKHE BEIIECTBA U MOHBI.



TemaTuuyeckoe NJIAHUPOBAHUE

B ToM uncie

Ne i/ HaunmenoBaHue pa3iesnoB Bcero yacos YPOKH JlaGopatopHbie, KonTtpoibHbIE
IIpaKTUYECKUE, paboTbl
9KCKYPCHH U T.J.
1. [leproauueckuii 3aK0H U CTPOEHUE aToMa 3 3 0 0
2. CrpoeHue BeliecTBa
10 8 1 1
3. XUMHYECKUE PEAKIUU 19 17 1 1
4. [ToBTOpEHUE 2 2 0 0
34 30 2 2




