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Pabouass mporpamma mnpeaHa3zHaueHa ISl U3yYCHUs] XUMHUW B OCHOBHOM IIIKOJIE

(8-9 kiaccel) U cocTaBieHa Ha OCHOBE:!

- TpebGoBanuii (QenepalbHOTO TOCYJApPCTBEHHOTO O0pa30BaTEIBHOrO CTaHAapTa OOIIero
obpasoBanus (yTB. mpuKazoM MuHucrepcTBa oOpazoBanus U Hayku PD ot 17 gexabps 2010 r.
Ne 1897);

- [IpumepHO# OCHOBHOM 00pa30BaTEIIBLHON MPOTpaMMBbl OCHOBHOTO O0IIIET0 00pa3oBaHUs;

- CaHUTapHO-MHIEMUOJIOTUISCKUX TPEOOBAHMI K YCJIOBUSM WM opraHm3anuu oOydenus B OY
(YTBepKIleHbI TOCTAaHOBIEHHWEM [JIaBHOTO TOCYJapCTBEHHOTO CaHWTapHOro Bpada PdD ot
29.12.2010r. Ne 189);

- Yuebnoro mrana MBOY «Jloporomanckas cpeansis o01ieo0pa3oBaTeibHast MKOJIa).

- T'ogoBoro yueOHOro KaneHmapuoro rpapuka MBOY «Jloporomanckas COIL» na 2018 -
201912 y4eOHbIit ToO1;

- OcHoBHO#1 00pasoBarenbHOi iporpammbel MBOY «Jloporomanckas COLLy;

- aBTOPCKOHM mporpamMMmbl Kypca  xumus. 7-9 kiaccel: PaGouwme mporpammer / coct. T.JI.
lamOypueBa. — 3-e u3a., crepeotun. — M.: JIpoda. 2015.- 159, [1] c.

— y4eOHO-METOANYECKOr0 KOMIUIEKTa «XUMHUSD» IS 8, 9 KIIacCOB MO pelaKIfeit

O. C. I'abpuensna.

I[lnanupyeMble pe3y/bTaThl OCBOECHHSI YUeOHOI0 NIpeIMeTa, Kypca

JIn4yHOCTHBIE, MeTanpeAMeTHbIE, MpPeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI Y1eOHOr0 Kypca.

[To 3aBepiieHny Kypca XMMHH Ha 3Tare OCHOBHOTO 00IIero 00pa3oBaHus BBIITYCKHUKH
OCHOBHOM IIKOJIbI TOJPKHBI OBJIAJIETh CIACAYIOIIMMH PE3yJIbTaTaMHU:
JINYHOCTHBIE Pe3yJIbTAThI:
— 3HaHUe U NOHUMAHUe: OCHOBHBIX HCTOPUYECKUX COOBITUH, CBSI3aHHBIX C PA3BUTHEM XHMHH;
JOCTIKEHHM B 00JIaCTH XUMHH U KYJIBTYPHBIX TPAJIUILIUA CBOCH CTpaHBI (B TOM YHCJIE HAYUHBIX);
00IIEMHUPOBBIX JOCTH)KEHUN B 00J1aCTH XMMHUH; OCHOBHBIX MPUHITUIIOB U MTPABUJI OTHOIICHUS K
MPUPOJIE; OCHOB 3JI0POBOT0 00pa3a KU3HU
U 37I0pOBbhecOeperaux TeXHOJIOTHil; MPaBUJI MOBEJCHHS B UpEe3BbIUaiHBIX CUTYAIUSX,
CBSI3aHHBIX C BO3JIECTBUEM PA3JTMYHBIX BEIIECTB; OCHOBHBIX MIPaB U 00A3aHHOCTEH rpakIaHHA
(B TOM umcne 00y4aronierocs), CBI3aHHbIX ¢ JMYHOCTHBIM, MPOPECCHOHATHHBIMU )KU3HEHHBIM
CaMOOTIpeICIICHUEM; COITUATBHOM 3HAUMMOCTH U COACPIKaHUS MPOPECCUid, CBA3aHHBIX C XUMUEH;
— YY8CMB0 20pOOCMU 32 POCCUIMCKYIO XUMUYECKYIO HayKy U JOCTHKEHUS YUCHBIX; YBaXKECHHUE U
NPUHATHE JOCTHKCHUIA XUMHUH, JIIOOOBB B OEPEIKHOE OTHOIICHHE K MPUPOJIC; YBAKCHUE H yUET
MHEHHUI OKPY’KAIOIUX K JTUYHBIM JOCTHKEHUSM B U3YUCHUU XUMHH;
— npusHauue IEHHOCTU COOCTBEHHOTO 3/I0POBbS U 37J0POBbS OKPY>KAIOITUX JIFOICH;
HEOOXOMMOCTH CaMOBBIPAKEHUS, CAMOpEan3allii, COUUATbHOTO MPU3HAHMUS;
— 0CO3HAaHUe CTETICHH TOTOBHOCTH K CAaMOCTOATEIbHBIM T10-
CTYIIKaM U JeHCTBUSIM, OTBETCTBEHHOCTH 32 UX PE3yJIbTaThI;
— nposiéiieHue YKOJIOTMIECKOT0 CO3HAHUS, JOOPOKETATEILHOCTH, TJOBEPHUS M BHUMATEILHOCTH K
JIOSIM, TOTOBHOCTH K COTPYAHUYECTBY; MHULIMATUBBI U JTF0003HATEIHLHOCTH B U3yUYCHUU
BEIIICCTB M MTPOIIECCOB; YOSKIEHHOCTH B HEOOXOJUMOCTH Pa3yMHOTO UCTIOIh30BAHUS
JOCTH>KEHUIM HAYKH U TEXHOJIOTUH;
— YMeHue YCTaHABJIMBATh CBA3U MEXK/IY LEIbI0 U3YUEHUS XUMUU U TEM, JIJIS YETO ATO HYKHO;
CTPOUTH KU3HEHHBIE U MPpo(decCHOoHANbHBIE MJIaHbI C YYETOM YCIEUTHOCTH U3yUYeHUsI XUMHUH U
COOCTBEHHBIX MTPUOPUTETOB.




MeranpeamMeTHble pe3yabTaThl:

— UCNONIb308aHUEe PA3INYHBIX HICTOYHUKOB XUMUUECKON MH(POpMAIUH; OTyYeHHe TaKOH
UH(OPMAIINH, €e aHaJIH3, MOJATOTOBKA HAa OCHOBE ATOTO aHAIM3a WH(POPMAIIMOHHOTO MPOIYKTa U
€ro Mpe3eHTallNs;

— npumeHeHue OCHOBHBIX METOOB TIO3HAHUS (HAOIIOACHNUS, SKCIIEPUMEHTA, MOJICIIMPOBAHMS,
U3MEPEHUS U T. [1.) 7Sl U3yUYeHUs] XUMHUUYECKUX 00BEKTOB;

— UCNOIb308aHUe OCHOBHBIX JIOTHUECKUX OTIepalnii (aHaIn3a, CHHTE3a, CPAaBHEHHUSI, 0000IIIEHHS,
J0Ka3aTeNbCTBA, CUCTEMATU3AINH, KIACCU(PUKALIUU U JIP.) TPU U3YYCHUH XUMHYECKUX O0BHEKTOB
— ¢hopmynupoeaHue BHIBOJOB U YMO3AKITIOUEHUH 13 HAOIIOACHUHN 1 N3YYEHHBIX XUMHYECKIX
3aKOHOMEPHOCTEN;

— NPO2HO3UpOoBaHuUe CBONCTB BEIIECTB HA OCHOBE 3HAHUS UX COCTAaBa U CTPOEHUS, a TAK¥Ke
YCTaHOBJICHHS aHAJIOTUH;

— ¢hopmynuposarue NACH, TANIOTE3 U IyTeH MPOBEPKHU UX UCTHHHOCTH;

— onpeodenenue NeNeH U 3a7a4 yueOHOU U MCCIeA0BATEIbCKOMN NEATENBHOCTH U MyTEeH UX
JOCTHKEHHUS;

— pacKpvimue NIPUINHHO-CIEICTBEHHBIX CBSA3€M MEXKy COCTaBOM, CTPOCHHEM, CBOMCTBaMH,
MPUMEHEHUEM, HAXO0XKIEHHUEM B MPUPO/JIC U MOJIYUCHUEM BAXKHEHIITNX XUMUYECKHUX BEIIECTB;
— apeymenmayus COOCTBEHHOU MO3UIUHU U €€ KOPPEKTUPOBKA B X0/1€ JUCKYCCHUHU IO
MaTepuagaM XMMUYECKOTO COIEPIKAHUS.

IIpeaMeTHBbIe pe3y/ibTaThl B IO3HABATEIbLHOI cepe:

3nanue (nonumanue):

— XUMHUYECKONH CUMBOJIMKH: 3HAKOB XUMUYECKUX JIEMEHTOB, OPMYJ XUMUYECKUX BEILECTB,
YPABHEHUN XUMUYECKUX PEAKLUH;

— BXHEHIINX XUMUYECKUX NOHATUI: BEIIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIEC aTOMHAsI U MOJIEKYJISpHasi MacChl, UOH, KATUOH, aHUOH, XUMUYECKasl CBSI3b,
3JEKTPOOTPULATEIBHOCTD, BAJICHTHOCTh, CTENIEHb OKUCIIEHUSI, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIN 00BEM, PaCTBOPHI, JIEKTPOIUTHI U

He »nexTpoauTsl, 371€KTPOIUTHYECKAS] TUCCOLUALINSL, OKUCINUTEIb U BOCCTAHOBUTEID,
OKHCJICHHE Y BOCCTAHOBJICHUE, TETUTOBOU A (DEKT peakiuu, OCHOBHBIC THITHI PEAKIIHA B
HEOPraHUYEeCKO XuMuM; GOopMyJINPOBOK OCHOBHBIX 3aKOHOB U TEOPHI XMMHUH: aTOMHO-
MOJIEKYJISIPHOTO YUEHMSI; 3aKOHOB COXPAHEHHS MACChI BEIIECTB, IOCTOSTHCTBA COCTaBa BEILIECTB,
ABoranpo; [lepuoaunueckoro 3akona /. 1. MenneneeBa; TeOpuu CTPOEHUS aTOMa U YYEHUS O
CTPOEHUHU BEIIECTBA; TEOPUU AIEKTPOIUTUUECKON AUCCOLUALNH U YICHUS O XUMUYECKOU
peaKiuu.

Ymenue nazvieamo:

— XWMHYECKHUE 3JIEMEHTBHI;

— COEJIMHEHUS U3YUYECHHBIX KJIAaCCOB HEOPraHUYECKUX BEIIECTB;

— OpraHMYecKHe BeIecTBa Mo ux (popmyse: MeTaH, 3TaH, ITUJIEH, alleTUJIeH, METaHOJI, TaHOJI,
[JIMIIEPUH, YKCYCHAsl KHCIIOTa, TII0K03a, caxaposa.

ObvscHenue:

— (puzmgeckoro cMpIcia aTOMHOTO (MTOPSIKOBOTO) HOMEpPA XHMHUYECKOTO dJIEMEHTa, HOMEPOB
rpynnsl 1 nepuoaa B Ilepuoanyeckoii cucteme . M. MenneneeBa, kK KOTOPbIM 3JIEMEHT
MIPUHAJICKUT;

— 3aKOHOMEPHOCTEN U3MEHEHHUsI CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIPEJEIax MajblX
MIEPUOJIOB U A TPYIII, a TAK)KEe CBOMCTB 00pPa3yeMbIX UMHU BBICIINX OKCHUIOB M THAPOKCHJIOB;
— CYIIHOCTH IpolLIecca AIEKTPOIUTHUECKON AUCCOIUAIMH U PeaKUii HOHHOTO OOMeHa.
Ymenue xapakmepuzosamn.

— XUMHUYECKHE 3JI€MEHTHI (0T BOJOPO/Ia A0 KaJbI1s) HA OCHOBE UX IOJIOKEHHUS B
[lepuonnueckoii cucteme xumMudeckux 3inementoB J1. M. MenneneeBa u ocoOeHHOCTEH
CTPOEHHUSI UX aTOMOB;

— B3aMMOCBSI3b MEXK/Iy COCTaBOM, CTPOCHHEM M CBOMCTBAMU HEOPTraHUYECKUX BELIECTB;




— XHMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEUIECTB (OKCUIOB, KUCIIOT,
OCHOBaHUH, aM(pOTEPHBIX COSTUHEHUN U COJICH).

Onpedenenue:

— CcOCTaBa BEIIECTB 10 UX (HopMyJiaM;

— BAJICHTHOCTH M CTCIICHU OKHCJICHHUS DJIECMECHTOB B COCJUHCHUM,

— BHUJIOB XMMHUYECKOH CBSI3HU B COEIUHEHHUAX;

— THUIMOB KPUCTATHYECKUX PEIIETOK TBEP/IbIX BEIECTB;

— MPUHAIICKHOCTH BEIIECTB K OMPEICICHHOMY KJIACCYy COCTMHCHUH;

— TUTIOB XUMUYECKUX PEAKIUH;

— BO3MOXXHOCTH MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa.

Cocmasnenue:

— cXeM cTpoeHus atoMoB nepBbix 20 sneMenToB llepuoanyeckoii cuctemsl 1. 1. Menaeneena;
— (opmyn HEOpraHUYECKNX COCTUHEHUI H3yUYEeHHBIX KIIACCOB;

— YpaBHEHHUI XMMUYECKUX PEAKIIHUM.

Bbesonachoe obpawenue ¢ XAMHUYECKON TIOCYIOH U 1aOOPaTOPHBIM 000PYIOBaHUEM.
IIposedenue xumuueckozo sxcnepumenma.

— MOJTBEPKAAIOIIET0 XUMUYECKHUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;
HEOPTaHWYECKHUX BEIIECTB;

— MOJTBEPKAAIOIIETO XUMUYECKUNA COCTAaB HEOPTaHUYECKUX COCTMHEHUH;

— 10 TTOJTYYEHHUI0, COOMPAHUIO M PACIIO3HABAHUIO ra3000pa3HBIX BEHIECTB (KUCIOPO/a,
BOJIOPO/Ia, YTJIEKUCIIOrO ra3a, aMMHaKa);

— TI0 OIPEIETICHUIO XJIOPHUI-, CYyIb(aT-, KApOOHAT-HOHOB ¥ HOHA aMMOHHUS C TTIOMOIIIBIO
Ka4EeCTBEHHBIX PEAKLUM.

Buiuucnenue:

— MacCOBOM JIOJTU XUMUYECKOTO JIEMEHTA 10 POpMYyJie COSAMHCHHUS,

— MacCOBOM JIOJIM BEIIECTBAa B PACTBOPE;

— Macchbl OCHOBHOI'O BEILIECTBA 10 U3BECTHOW MacCOBOM J10JI€ IPUMECEN;

— 00BEMHOM 1O KOMIIOHEHTA Ia30BOM CMECH;

— KOJIMYECTBa BEIIECTBa, 00beMa MIIM MACChI BEIIECTBA 110 KOJIMYECTBY BEIIECTBA, 00bEMY HIIH
Macce peareHTOB WU TIPOYKTOB

peakiuu.

Hcnonvzosanue npuobpemerHvlx 3HAHUL U YMEHUL 8 NPAKMUYECKOU 0esimelbHOCIU U
NOBCEOHEBHOU HCUBHUL.

— 7151 6e30macHOTo oOpaIeHus ¢ BEMIECTBAMU U MaTepraiaMH B TOBCEIHEBHOM XU3HU U
rPAaMOTHOT'O OKa3aHUs MEPBOI MOMOIIY MIPHU 0XKOTaX KUCIOTAMH U IIEJI0UYaMU;

— 17151 OOBSICHEHUS OTIIETBHBIX (DAKTOB ¥ MPUPOIHBIX SIBJICHUH;

— JUTSI KPUTUYIECKOU OIICHKH MH(POPMAITUH O BEIIECTBAX, UCIIOIB3yEMbIX B OBITY.

B nueHHOCTHO-OpUEeHTALIMOHHOM cdepe

Ananusz u oyenxa MOCIEACTBUH JIJIsl OKPYIKAIOIIEH Cpeibl OBITOBOM U IPOU3BOACTBEHHOMN
JeATEeTLHOCTH YeJIOBEKA, CBSI3aHHOM C TIOJYYCHHEM M MepepadOTKON BEIIECTR.

B Tpynosoii chepe

IIposedenue onepayuii ¢ NCTIONBH30BAHUEM HAarpeBaHUs, OTCTAaMBaHUA, GUIBTPOBAHUS,
BBITIAPWBAHUS; TTOJTyYCHUs, COOUPAHHUS, PACTIO3HABAHUS BEIIIECTB; N3TOTOBJICHUS MOJIETICH
MOJIEKY!I.

B cdepe 6e3onacHOCTH KU3HEAEATEIBHOCTH

— Cobanro0enue IpaBUII TEXHUKW OE30MTACHOCTH MPU MPOBEACHUN XUMHYECKOTO YKCIIEPUMEHTA;
— OKa3awuue TIepBOM MOMOIIHU [IPU 0KOrax, Nope3ax U XUMUYECKUX TPaBMax.

IIpeanoJjaraeMble NpeaMeTHbIE Pe3yJabTAThI OCBOCHHS YYANIMMHCHA VYEeOHOI0 Kypca
BbIyCKHHK HAYYHMTCS:




* Ha3bIBaTh XMMHMUECKHE AIEMEHTHI U XapaKTepU30BaTh UX HA OCHOBE MOJIOKEHUSI B
[Tepuoanueckoit cucreMe;

* (hopMynupoBaTH U3yUEHHBIC TIOHSATHS: BEIIECTBO, XUMUYECKHUH HJIIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE U CJII0KHOE BELIECTBO, XUMUYECKAs PEAKLIMsI, BUJIbI XUMHUYECKUX
pEaKUHUii U T. I.;

* OMpeAeNATh 0 (hOpMyJIaM COCTaB HEOPTaHUUECKUX U OPraHMUECKUX BEIIECTB, YKa3bIBaTh
BaJIEHTHOCTH aTOMOB XUMHUYECKHUX AJIEMEHTOB MJIU CTETIEHU UX OKUCIICHMUS;

* Pa3bsICHATH MH(POPMAIIUIO, KOTOPYIO HECYT XUMHUECKUE 3HAKH, (POPMYJIbI U YPABHEHUS;

* KJITacCH(PUIMPOBATH MPOCTHIE (METAIUIBI, HEMETAJUIBI, OJIATOPOIHBIC Ta3bl) U CIIOKHBIC
BellecTBa (OMHapHbIE COEIMHEHNS, B TOM YHUCIIE€ U OKCH/IbI, @ TAK)KE TUAPOKCHU]IBI — KHCIIOTHI,
OCHOBaHUs, aM(OTepHBIE TUAPOKCHIBI U COJIH);

* hopmynupoBats [lepuoandeckuii 3akoH, OOBSACHITH CTPYKTYPY M HH(GOPMALIHIO, KOTOPYIO
HeceT [lepuonnueckas cucrema xumMudeckux 31neMeHToB 1. M. Menneneesa, pacKpbeIBaTh
3HaueHue [lepnonnyeckoro 3akoHa;

* XapaKTepU30BaTh CTPOCHHUE BEILIECTBA — BUAbl XUMUYECKUX CBSI3€H U TUIIBI KPUCTAININYECKUX
PELIETOK;

* OTHCHIBATh CTPOCHUE aTOMOB XUMUYECKHX 37eMeHTOB Ne 1—20 1 26 u oToOpakaTh UX ¢
IIOMOIIBIO CXEM;

* COCTaBJIATH (HOPMYJIIbI OKCHIOB XUMHYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIUX UM T'HAPOKCH/IOB;
* 3aMUCBIBATh CTPYKTYPHBIE (POPMYJIbI MOJIEKYIISIPHBIX COEAMHEHUNH U (OPMYJIbHbIE €AMHULIBI
VOHHBIX COEIMHEHUH 10 BaJEHTHOCTH, CTENICHSAM OKHMCIEHUS WIN 3apsiaM HOHOB;

* (hopMyupoBaTH OCHOBHBIE 3aKOHBI XUMHH — IIOCTOSHCTBA COCTABa BEIIECTB MOJIEKYJISIPHOIO
CTPOEHMSI, COXPAHEHHSI MACChI BEILIECTB, 3aKOH ABOrajpo;

* (hopMyIMpOBaTH OCHOBHBIE MOJI0KEHUS ATOMHO-MOJIEKYJISIPHOIO YYEHHS U TEOPUU
JIEKTPOJINTUYECKON JUCCOLMALNY;

* OIPEIENATh IPU3HAKH, YCIOBUS NPOTEKaHUs U IPEKPAILEHUS XUMUUECKUX PEaKLINN;

* COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHUS] XUMUYECKUX PEAKLIUH, TOATBEPKAAIOIINX 0011IHe
XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIECTB U OTPAKAIOIIUX CBA3U
MEK]ly KJIacCaMU COEIMHEHUM;

* COCTABJIATh YPABHEHHUS PEAKIUH C y4aCTUEM DJIEKTPOJIUTOB B MOJIEKYJIIPHOM U MOHHOM BHUJIAX;
* OIPEJEISTH 110 XUMUYECKUM YPaBHEHUAM NPUHAIJIEAKHOCTh PEAKIUM K OIIPEIETICHHOMY TUITY
WIH BHLY;

* COCTaBJIITh YPAaBHEHUS OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI C IIOMOILBIO METO/1A
3JICKTPOHHOTO OajaHca;

* IPUMEHSATH MOHATUS «OKUCIIEHUE» U «BOCCTAHOBIECHUE» AJIs1 XapAaKTEPUCTUKH XUMUYECKUX
CBOMCTB BEIIECTB;

* OTIPEAETATH C TOMOIIBIO KAUeCTBEHHBIX PEAKLUH XJIOpU-, CyIb(ar- 1 KapOOHAT-aHUOHBI U
KaTUOH aMMOHHS B PacTBOPE;

* OOBSCHATH BIMSIHUE PA3TUYHBIX (AKTOPOB HA CKOPOCTh XMMUYECKHUX PEaKIHii;

* XapaKTEpU30BaTh NOJOKEHNE METAJUIOB U HEMETAIUIOB B [leproaudeckoi cucTeMe 2J1eMEHTOB,
CTPOEHHUE UX aTOMOB M KPUCTAJUIOB, 00111e (pr3nYecKre 1 XUMUYECKHEe CBOHCTBA,

* 00BACHATH MHOI00Opa3ue MPOCTHIX BELIECTB SIBJICHUEM AJUIOTPOIIUU U YKa3bIBATh €€ IPUUUHBI;
* pa3nuyath I'MJIPO-, MUPO- U JIEKTPOMETAIUTYPrUI0 U WIIIOCTPUPOBATH UX PUMEPAMHU
IPOMBIIIJIEHHBIX CIIOCOOO0B MOJIYYEHUs METAJUIOB,;

* 1aBaTh 0OLIYIO XapakTepucTuky 3nemenTos I, II, VII A rpynm, a Takke BoJopoza, KUCIOpo/a,
asorta, cepsl, hocdopa, yriepoia, KpeMHUS 1 00pa30BaHHBIX MU MPOCTHIX BEIIECTB U
BOXHEHIINX COeIMHEHUH (CTpOeHHE, HAXOXKACHUE B IPUPO/IE, TONyUeHHE, PU3UIECKUE U
XMMUYECKHE CBOMCTBA, IPUMEHEHHE);

* OMHCHIBATh KOPPO3UIO METAIIOB M CIIOCOOBI 3aIIUTHI OT HEE;

* IPOU3BOJUTH XUMHUYECKHE PACUETHI C UCIIOIB30BAaHUEM ITIOHATUN «MaccoBasi 10JI BEIECTBA B
CMECH», «KOJMUYECTBO BEIECTBA», KMOJISIPHBIA 00BbeM» 10 (OpPMYIJIaM M YpaBHEHHUSIM PEaKIIHA;

* OIIMCBIBATH CBOMCTBA U MPAKTUUYECKOE 3HAYCHUE U3YUYEHHBIX OPraHUYEeCKUX BELIECTB;



* BBITIOJIHATH 0003HAYCHHBIC B MPOTPaMME IKCIICPUMEHTBI, paCliO3HABATh HEOPTAHUICCKUE
BEIIECTBA 10 COOTBETCTBYIOIUM MPU3HAKAM;

* coOr0/1aTh MpaBmiia 6€301acHOi paboThl B XUMUYECKOM KaOuHeTe (J1abopaTtopun).
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCSH:

» XapakTepu30BaTh OCHOBHBIE METOIbI TO3HAHMS XUMUIECKIX 00BEKTOB: HAOIIOICHHE,
U3MepeHHe, SKCIIEPUMEHT, MOJICTUPOBaHHE.

* PaznmnuaTth XuMU4Ieckue OOBEKTHI (B CTATHKE):

— XUMHUYECKHE JIEMEHTHI U MIPOCTHIE BEIECTBA;

— METaJUTbl U HEMETAJIIBI U XapaKTEPU30BaTh OTHOCUTEIBHOCTh MPUHAIIICKHOCTH TAKUX
00BEKTOB K TOW MJIM UHOH TpyMIIE;

— OpraHUYeCKHe U HEOPTaHMUECKUE COCTUHEHMUS;

— TUAPOKCHUBI (KUCIOPOACOAepkKallle KUCIOThI, OCHOBaHUSA, aM(OTEpHBIE THAPOKCHIBI);

— OKCHJIBI HEcOJIe00pa3yomye 1 coiaeodpasyomue (KUCIOTHbIE, OCHOBHBIE, aM()OTEPHBIE);
— BaJICHTHOCTH U CTETIEHb OKUCIICHHUS;

— CHCTEMATUYECKHE U TPUBHAIBLHBIC TEPMHHBI XUMUYECKOW HOMEHKIIATYPHI;

— 3HAKOBYIO CUCTEMY B XUMHUH (3HAKU U (POPMYJIbI, HHAECKCH U KO3(PPHUIIUEHTHI, CTPYKTYPHbBIE
¥ MOJICKYJIIpHBIC (DOPMYITBI, MOJICKYJISIPHBIC U HOHHBIC YPABHCHUS PEAKIUH, TOTHBIE U
COKpAIllEcHHbIE HOHHBIE YPaBHEHHsI peakluii, TEPMOXUMUYECKUE YpaBHEHHsI, 0003HAUCHUS
CTETICHU OKUCIICHUS U 3apsijia MoHa B POpMyJie XUMUYECKOTO COCTMHEHHUS).

* PaznnyaTth XuMudeckue oOBbEKTHI (B JUHAMUKE):

— (pu3uUeckre U XUMHYECKHUE CTOPOHBI MPOIIECCOB PACTBOPCHISI M TUCCOLIUAIUY;

— OKUCJIHUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH U PEAKIIMN OOMEHa;

— CXEMBI U YpaBHEHUS XUMUYCCKUX PEAKITUH.

* COOTHOCHUTB:

— DK30TEPMHUYECKHE PEAKIIUU U PEAKIIUU TOPCHHUS,

— KaTaJluTH4ecKue U (hepMEHTATUBHbIE PEAKIINU;

— MeTaJlll, OCHOBHBIN OKCHUJI, OCHOBAHHUE, COJIb;

— HeMeTaJll, KHCJIIOTHBIA OKCHJI, KUCIIOTa, COJIb;

— CTpPOEHHUE aTOMa, BUJI XUMHUECKOH CBSI3H, TUI KPUCTAIUIMISCKON PEIICTKH U (PU3HUECKUE
CBOMCTBA BEIIECCTBA;

— HaxOXJCHHE JIEMEHTOB B IPUPO/IE M MPOMBIIIICHHBIE CITOCOOBI UX MOTyYCHUS;

— HE0OXO0IMMOCTh XUMHYECKOT'0 MTPOU3BOJICTBA U TPEOOBAHUHN K OXpaHE OKPYXKAIOIIel cpebl;
— HEe0OXO0IMMOCTh MPUMEHEHHSI COBPEMEHHBIX BEIIECTB M MAaTEPHAIIOB U TPEOOBAHUS K
COEPEIKECHUIO 37TOPOBBS.

* BeigBurarh v SKCIIEPUMEHTAIBLHO MTPOBEPSTH TUIIOTE3bI O XUMUYECKIX CBOMCTBAaX BEIIECTB HA
OCHOBE UX COCTaBa U CTPOEHUS U MPUHAATICKHOCTH K OINpeIeICHHOMY Kiaccy (TpyIIie) BemecTB.
* [Iporao3upoBaTh CIOCOOHOCTH BEMIECTBA MPOSIBIISATH OKUCIUTEIHHBIC MIIM BOCCTAHOBUTEIHHBIE
CBOICTBA C yU4€TOM CTEINeHEl OKUCIEHUS 3JIEMEHTOB, BXOISIINX B €r0 COCTaB, a TAKXKe
MPOAYKTOB COOTBETCTBYIOIIMX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.

* CocTaByIsATh YPaBHEHUS PEAKIIUN C yYaCTUEM TUITUYHBIX OKUCIUTEIEH U BOCCTAHOBUTEIEH HA
OCHOBE DJIEKTPOHHOTO OallaHca.

* OnpenensiTe BO3MOKHOCTh MPOTEKAHUSI XUMHUUECKHUX PEaKIHii Ha OCHOBE
ANEKTPOXUMUYECKOTO PsiJia HAMPSHKECHUH METAIIOB, Psa dJIEKTPOOTPUIIATEIILHOCTH HEMETAIIIOB
TaOJIMIBI PACTBOPUMOCTHU U C YUETOM YCJIOBHI UX MPOBENCHUS.

* [IpoBOIUTH pacyeThl MO XUMHUECKUM (DOPMYyTIaM U yPaBHEHUSIM:

— JUIst BBIBOJIA (POPMYJIbI COETMHEHHS 10 MACCOBBIM JIOJISIM 3JIEMEHTOB;

— [0 MPUTOTOBJICHUIO PACTBOPA C UCIIOJIb30BAHUEM KPUCTAIIIOTHAPATOB;

— I10 HAXOKJECHUIO JO0JIH BbIX0OJ[a MPOTYKTa PEaKIMU 10 OTHOLIEHUIO K TEOPETUUECKH
BO3MOXKHOMY;

— ¢ ucnoap30BaHueM npaswia ['eit-JIroccaka 06 00BEMHBIX OTHOIIICHHUSX T'a30B;

— C UCTIOJIb30BAHUEM TIOHATUH «KMOJIbY, «MMOJIbY, «UUCIO ABOTAIpOY;

— I10 TEPMOXUMHUYCCKUM YPABHCHHSAM PEAKIIHH.




* [IpoBOAUTE XUMUYECKUI IKCIIEPUMEHT C HEYKOCHUTEIbHBIM

COOJIIO/ICHNEM IIPAaBUII TEXHUKH O€30MaCHOCTH:

— 10 YCTaHOBJICHUIO KAYE€CTBEHHOT'O M KOJIMYECTBEHHOI'O COCTaBa COCAVMHEHUS;

— IIPH BBINIOJIHEHUU UCCIIEJOBATEIBCKOTO TIPOEKTA;

— B JIOMAILIHUX YCJIOBUSIX.

* Mcnonb30BaTh NpuoOpeTeHHbIE KIIIOUEBbIE KOMIIETEHIIMU JIS1 BBIIOJHEHUS IPOEKTOB U
y4eOHO-HUCCIIeIOBATENbCKUX 3a/1a4 [0 U3YYEHUIO CBOMCTB, CIOCOOOB MOTyUeHUS U PACIIO3HAHUS
BELICCTB.

* OnpenensaTh HCTOYHUKH XUMHUECKOW MH(POPMALINH, IPECTABIATH CIIUCOK HH()OPMAIIHOHHBIX
pecypcoB, B TOM YHCJI€ U HA HHOCTPAHHOM SI3bIKE, TOTOBUTh MH(MPOPMALIMOHHBINA IPOLYKT U
IIPE3EHTOBATH €T0.

* OOBEKTHUBHO OLICHNBATh MH()OPMAIMIO O BEIIECTBAX M XMMUUYECKUX Ipolieccax, KpUTUIECKH
OTHOCHUTKCS K TICEBOHAYYHON HH(OpMAIK, HeT0OPOCOBECTHON peKlaMe B CPEJCTBAX
MaccoBOW MH(pOpMaLUU.

» CozaBaTh MOJICJIM M CXEMBI JIJIs peIICHHs YIeOHBIX U MO3HABATEIbHBIX 3a/1a4.

TpeOoBaHNs K YPOBHIO OATOTOBKH 00YyUYAIOIINXCS.

8 kaacc:

Yyamuecs J0KHBI 3HATD:

-IIOJIO’KEHUE METAIJIOB U HEMETAJIOB B niepuoandeckoi cucrteme /.M. Menaeneesa;

-o0mne (Qu3NUecKre ¥ XUMUYECKHE CBOMCTBA METAINIOB M OCHOBHBIE CIIOCOOBI MX TTOJTYYCHHUS.
-KAa4CCTBCHHBLIC peaKLII/II/I Ha Ba)KHef/’IIJ_II/Ie KaTHUOHbI 1 aHHUOHBI,

Yyamuecs J0JKHBI YMETh:

-xapaKTemeBaTL 06H_II/IC CBOﬁCTBa XUMHUYCCKUX DOJJIEMCHTOB H HX COCI[I/IHCHI/II\/JI Ha OCHOBC
nojoxkeHusi B nepuonuueckoi cucreme .M. MenneneeBa; coctaB, CBOMCTBA M MPUMEHECHHUE
BelIecTB; (aKTOPHI, BIUSAIONINEC HA W3MEHECHHWE CKOPOCTH XMMHYECKON pPEaKIMH U COCTOSHUE
XUMHYECKOTO PaBHOBECHS;

-OG’bSICHSITB SaKOHOMepHOCTI/I B UBMCHCHUU CBOI>'ICTB BCIICCTB, CyIJ_IHOCTL XUMHUYCCKUX peaKum”I;
-COCTaBJISITh ()OPMYJIBI BEIIECTB; CXEMbI CTPOCHHS aTOMOB; YPaBHEHHS XUMHUYECKHUX DPEAKIIUN
paSJII/I‘-IHBIX THUIIOB,

-Ha3bIBaTh W OIPEJACNIATh BEIIECTBA; CBOWCTBA BEIECTB; NMPU3HAKU KJIACCH(DUKAIIUN BEIIECTB;
THUIIBI PEAKLUN U Jp.;

-TIPOBOJIUTH BBHIYHCIICHUS 10 XUMUYECKUM (DOpMyJIaM U ypaBHEHUSM.

-paCHO3HaBaTB Ba)I(Heﬁlﬂﬂe KaTHUOHbI 1 aHHUOHHBI,

-pemaTh pacyeTHBIE 3a/1a4U C UCTI0JIb30BAHMEM M3YyUYECHHBIX MOHSITHH;

-COCTAaBJISITH ypaBHeHI/IH XUMHUYCCKUX peaKHHﬁ, HOIITBep)KI[aIOH_[I/IX CBOfICTBa H3y‘l€HHBIX
HEOPraHWYECKUX BEUIECTB, MX T€HETUYECKYIO CBA3b;

-BBITIOJIHATH 0603HaquHme B HporpaMMe BKCHepI/IMeHTBI )41

-pacno3HaBaTh BaKHEUIIINE HEOPTAaHUYECKHUE BEIIECTBA

9 kjaacc:Yuamuecs J0JKHbI 3HATD:

-IIOJIO’KEHUE METAJJIOB U HEMETAJIOB B niepuoandeckon cucreme /.M. Menneneesa;

-o0mme (Qu3nUecKre ¥ XUMUYECKHE CBOMCTBA METAINIOB M OCHOBHBIE CIIOCOOBI MX TTOJTYYCHHUS,
-OCHOBHBIE CBOWCTBA M NPUMEHEHUE BAKHEHUIIUX  COCIMHEHUU IIEJIOYHBIX U
IIEIOYHO3EMEIbHEIX METAJJIOB,  AIFOMUHUS;

-KauyeCTBEHHbIC PEAKLIUU Ha BaKHEUIIME KATUOHBI U aHUOHBIL;

-IIPUYUHBI MHOTOOOpa3usi yTIEPOIHBIX COSAUHEHWMW; BBl CBSI3€l /OAWMHAPHYIO, JBOWHYIO,
TPOiHYI0/;

-BaKHEHIME (DYHKIIMOHAJIBHBIE TPYIIIBI OPraHWYECKUX BEIIECTB, HOMEHKJIATYPy OCHOBHBIX
MIPEACTABUTENEN TPYII OPraHUYECKUX BELLIECTB.

Yuyamuecs 10JUKHBI YMETh:




-XapaKTepH30BaTh OOIIME CBOWCTBA XUMHYECKUX 3JCMEHTOB M HMX COCJAMHCHUN Ha OCHOBE
NOJIOXKEeHUsT B nepuoandeckoit cucreme J[.M. MenneneeBa; coctaB, CBOWCTBA M MPUMCHCHHE
BEIECTB; (DAKTOPBI, BIMSIONIMC HA U3MCHEHHE CKOPOCTH XMMHUYCCKOW pPEaKIMd M COCTOSIHUEC
XHUMHUYECKOTO PABHOBECHS;

-00BSICHATH 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB BELIECTB; CYIHOCTh XUMHUECKHX PEaKIINH;
-COCTaBIISITh (POPMYJIBI BEHIECTB; CXEMbI CTPOCHHS aTOMOB; YPABHEHUS XUMHUYECKUX PEAKIIMU
Pa3IMYHbBIX THIIOB;

-Ha3bIBaTh W OINPEJEISTh BEIIECTBA; CBOWCTBA BEIIECCTB; MPU3HAKU KIACCH(DHUKAIINU BEUIECTB;
THUIIBI PEAKLUN U 1p.;

-IIPOBOJIMTH BBIYUCIICHHS IO XUMUYECKIM (DOpPMYJIaM U ypaBHEHHSIM.

-aBaTh OIpENENICHHS W TMPUMEHITh CICAYIONINE MOHSITHS: CIUIaBbl, KOPPO3US METAJLIOB,
NIEPEXO/IHBIC AJIEMEHTHI, aM(OTEPHOCTB;

-XapaKTepH30BaTh CBOIMCTBA KJIACCOB XUMHYECKUX 3JICMEHTOB /METAIIOB/, TPYII XUMHUYECKHX
JJIEMEHTOB /IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX METAJUIOB, TaJIOTCHOB/ W  Ba)KHEHIINX
XUMHUYECKHUX 3JIEMCHTOB /aJIIOMHHHUS, JKeJe3a, cephl, a3ora, (ocdopa, yriepoga u KpemHus/ B
CBETE U3YYCHHBIX TCOPHIA;

-pacro3HaBaTh Ba)KHEHIIINE KATHOHBI U AaHUOHBI;

-peuiaTh pacueTHbIE 3a/1a4H C CIIOJIb30BaHHEM U3yUCHHBIX MTOHSATHI,

-pa3bACHATh HA TPUMEpax MPUYUHBI Pa3HOOOpa3usi OPraHMYECKUX BELIECTB, MaTCpUAIBHOE
€IMHCTBO M B3aUMOCBSI3b OPraHMYECKUX BEIIECTB, MPHUYUHHO-CIEJACTBEHHYIO 3aBHCHMOCTH
MEKJIy COCTAaBOM, CTPOCHHEM, CBOMCTBAMHU M MTPAKTUUECKUM UCIIOJIb30BAHUEM BEILIECTB;
-COCTaBIISITh YPAaBHEHUS XUMHUYECKUX PEaKIMH, IOATBEPKIAOIINX CBOWCTBA HM3yYCHHBIX
OpPraHMYECKUX BEIIECTB, X ITCHETUUECKYIO CBSI3b;

-BBITIOJHATH 0003HAYEHHBIE B IPOrPaMMe IKCIICPUMEHTHI U

-pacro3HaBaTh Ba)KHEHIIINE OPraHMYECKHUE BEIECTBA

Copaepxxanue TeM y4eOHOI0 Kypca

8 knacc. (2 4 B Hepre110, Beero 684)

BBenenue (4 4)

[Ipeamer xumuu. MeToapl O3HAHUS B XMMHH: HAONIOJCHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE.
HcTounukn XxuMuyeckoil uHpOpManuu, ee TMOoJyuyeHUue, aHajdu3 M IMpe/CTaBICHHE €ro
pe3yJIbTaToB.

[TonsiTue 0 XMMHYECKOM »3JeMeHTe M (OopMax €ero CyIIeCTBOBaHHs: CBOOOJHBIX aToMax,
IPOCTBIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTINYHE XUMUYECKUX PEAKIMN OT GU3NIECKUX SBICHUH. Ponbs xumun
B )KM3HHU 4eJoBeKa. XeMopmius 1 xemohoOusi.

Kpatkue cBeneHMs M3 MCTOPUM BO3HMKHOBEHHS W Pa3BUTUS XUMHH. Polb OTE4EeCTBEHHBIX
YUEHBIX B CTAHOBJICHUU XUMUYECKOI Hayku — paboTsl M. B. JlomoHocoBa, A. M. bytneposa, J{
H. Meuneneena.

XuMu4eckass CHUMBOJIMKA. 3HAKM XMMHUYECKHMX 3JIEMEHTOB M IPOMCXOXKJIECHUE WX Ha3BaHM.
Xumuyeckue Qopmynsl. HWupekcel u  ko3pduuuentsl. OTHOCUTENbHBIE aTOMHas U
MOJIEKYJIsIpHasg Macchl. [IpoBeaeHHMe pacyeToB MaccOBOM J0OJM XMMHMUYECKOTO JJIEMEHTA B
BEIIECTBE Ha OCHOBE €ro (hOpMYJIbI.

Ilepuonnueckas cucreMa XxuMuueckux 3jeMeHToB J[. M. Menneneesa, ee CTpyKTypa: Majible U
OoJbIIMe NEPUOAbI, TPYIILI U noArpynnsl. Ilepuoanyeckas cuctema Kak CpaBoO4HOE Mocodue
JUIS TIOJIy4E€HHUS CBEIEHUIM O XUMUYECKUX 3JIEMEHTAX.

JdemoncTpauuu. 1. Monenu (mrapoctepkaeBbie u CTroapra-bpurineda) pa3mudHbIX MPOCTHIX U
CIIOXKHBIX BemecTs. 2. Komekuus cTekiIssHHOM Xxumudeckon nocyael. 3. Komuekuus marepuanos
W U3JETMA M3 HUX Ha OCHOBe amtoMuHuda. 4. B3aummojeiicTBUE MpaMopa € KHCIOTOH M
NOMYTHEHHUE U3BECTKOBOU BOBI.




Jlaboparopubie onbiThbl. 1. CpaBHEHHE CBOWCTB TBEPJbIX KPUCTAJUIMUECKUX BEIIECTB H
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCIApeHHs] BOJABI, OJCKOJIOHA W STUJIOBOTO CIHpTa C
(bUIBTPOBANBHON OyMaru

Tema 1. ATOMBI XUMH4YECKHX 3JIeMeHTOB (9 )

ATOMBI Kak (popma CyIIeCTBOBaHUS XUMHUYECKUX dJIEMEHTOB.

OcHOBHBIE CBEACHHS O CTPOCHMHM aTOMOB. JlOKa3aTenbCTBa CIIO)KHOCTH CTPOEHHS aTOMOB.
OmnsiTel Pesepdopnaa. [Tnanerapuas Moienb CTpOSHHS aTOMA.

CocTaB aTOMHBIX Siiep: MPOTOHBL, HEUTpoHbl. OTHOCUTENbHAs aToMHasi Macca. B3aumocBs3b
MOHSTUHN KIIPOTOHY, KHEUTPOH», KOTHOCUTENbHAS aTOMHAsI Maccay.

M3MeHeHune uncia MpoTOHOB B sIIpE aToMa — 00pa30BaHKE HOBBIX XUMUYECKUX AJIEMEHTOB.
N3meHenne yuciia HEHTPOHOB B sApe aromMa — oOpa3oBaHue wu30TONOB. COBpeMEHHOE
omnpezieNieHUue TMOHATUSA «XUMHUYECKUN areMeHT». M30Tomnbl Kak pa3sHOBUIHOCTA aTOMOB OJHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnektpoHbl. CTpoeHHE SJEKTPOHHBIX YpPOBHEH aTOMOB XHMHYECKHUX JJIEMEHTOB MallbIX
nepuo1oB. [ToHsiTHE O 3aBEPIIECHHOM 3JIEKTPOHHOM YPOBHE.

[lepuoanueckas cuctema xumuueckux snemeHToB JI. . MenneneeBa U cTpoeHHe aTOMOB —
(u3HUecKuil CMBICT TIOPSAKOBOIO HOMEpa dJIEMEHTa, HOMEpa IPyTIbl, HOMEpa IMeproa.
M3MmeHeHne 4ymclia 3JEKTPOHOB Ha BHEIIHEM JJEKTPOHHOM YpPOBHE aTroMa XHUMHUYECKOIo
JJIeMEeHTa — 00pa30BaHUE TIOJOKUTEIBHBIX U OTPUIIATEIBHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaM{ METaJNIOB U HeMeTayIoB. [IpUuMHBI M3MEHEHUS! METAITMYECKUX U HEMEeTaNTHYeCKIX
CBOWCTB B nepuojaax u rpynmnax. O6pa3oBanue OuHapHbIX coeauneHuil. [lonsrtue 06 moHHOU
cBs3u. Cxembl 0Opa3oBaHMsl MOHHOM CBsi3U. B3auMonelicTBHE aTOMOB 3J€MEHTOB HEMETaUIOB
MEXIy €000l — oOpa3oBaHUE JBYXaTOMHBIX MOJIGKYJ MPOCTHIX BemiecTB. KoBaneHTHas
HENOJISIpHAsi XUMHUYECKasl CBSI3b. DJIEKTPOHHBIEC U CTPYKTYpPHBIE (POPMYIIBL.

B3anmMopelicTBie aTOMOB HEMETANIOB MEXIy cO00W — 00Opa3oBaHUEe OMHAPHBIX COCAMHEHHI
HEMETAJJIOB.  DIEKTPOOTpULIATeNbHOCTh. KoBanieHTHass monsipHas cBaA3b. [loHsiTHe O
BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBaTh KOBAJICHTHBIC XUMHUECKUE CBSI3H.
CocraBnenue GopMmyn OMHAPHBIX COEAMHEHUN MO BaJIeHTHOCTU. Haxoxk/1eHne BaJeHTHOCTH MO
(hopMyIie OMHAPHOTO COCIMHECHHUS.

B3anmopeiicTBe aTOMOB METa/IOB MEXK Ty OO0 — 00pa3oBaHNE METAUNIMUECKUX KPUCTAIIIOB.
[ToHsiTHE O METATITMYECKOW CBA3H.

JdemoncTpauuu. Mojenu aroMoB XHMHMYECKMX dyeMeHTOB. Ilepmonnueckas cucrema
xumudeckux 3nmeMeHToB [1. M. Mennaeneesa (paznudHbie GOpPMBI).

JlaGopaTopHble onbIThl. 3. MoienMpoBaHue TpUHINNA ACHCTBHUS CKAaHUPYIOLIETO MUKPOCKOTA.
4. WsrortoBieHHWe MoOJENeH MOJEKYJl OHWHApHBIX COeOUHEHHH. 5. VI3roToBiieHWE MOIENH,
WJUTIOCTPUPYIOIIEH CBOMCTBA METAJITMYECKOM CBSI3H.

Tema 2. IIpocTsie BemecTBa (6 1)

[Tonoxxenue MeTaioB U HeMeTauIoB B [leproanueckoil cucreme XuMudeckux 3memeHToB Jl. U.
MenneneeBa. Baxkneiimue mpocTble BelllecTBa — METaJUIbl (3KeJe30, alIOMUHUM, KaJIbLIMM,
MarHui, HaTpui, kanumii). O0mme Guznyeckre CBOMCTBa METAILIOB.

Baxneiimre mpocThie BelIEeCTBAa-HEMETAUIbl, 00pa30BaHHBIE aTOMaMH KHCJIOPOJa, BOAOPOA,
asora, cepsbl, hocdopa, yriaeposa.

Monekynbl TPOCTHIX BEIIECTB-HEMETAIZIOB — BOJAOPOJA, KUCIOpOa, a30Ta, TaJIOreHOB.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca.

CrocoOHOCTh aTOMOB XUMUYECKUX IIEMEHTOB K 00pa30BaHUIO HECKOJBKUX MPOCTHIX BEIIECTB
— amotponus. AJUIOTpOIHbIE MoaudUKanuu Kuciopoaa, hochopa, onoBa. Mertauimdaeckue 1
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BeHIECTB. OTHOCUTEIBHOCTh 3TOTO MOHSTHS.

Uucno Asoraapo. KommuectBo BemiectBa. Mok, MomsipHas macca. MoJsipHBI  00beM
ra3o00pa3HbIX BemecTB. KpaTHbie eMUHUIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUTUMOIIb U
KWJIOMOJIb, MWJUIMMOJISIDHAsE UM KWJIOMOJIApHAash Macchl BEIIECTBAa, MUJUIMMOJIAPHBIAN
KUJIOMOJISIPHBINA 00BEMbI ra3000pa3HBIX BEIECTB.



Pacuets! ¢ ucnosib30BaHUEM MOHATUHN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MACCay, «MOJISPHBIMA
00BEM Ta30By», IUCIO ABOTAIPOY.

Jemonctpauuu. Ilomydenue o3ona. OOpasipl 6€10ro U ceporo 0ioBa, OEJIOr0 M KPacHOTO
tdocdopa. Hexotopbie MeTamibl ¥ HEMETaIbl ¢ KOJMYECTBOM BemiecTBa 1 Moib. MonspHbIN
00beM raz000pa3HbIX BEIIECTB.

JlaGopaTtopuble onbIThbl. 6. O3HAKOMJIEHHWE C KOJUICKIIMEW MeTauioB. 7. O3HaKOMJIEHUE C
KOJUIEKIIMEN HEMETAJUIOB.

Tema 3. CoeanHeHUA XMMHUYECKUX

3J1eMeHTOB (14 u)

Crenenb okucieHus. CpaBHEHUE CTENEHU OKHUCIEHHMS M BaJIeHTHOCTU. OmnpeneneHne CTeneHu
OKHUCJICHHS JJICMEHTOB B OwHapHBIX coeauHeHusx. CocraBieHue ¢GopMyll OWHAPHBIX
COeIMHEHMH, 00U crIoco0 UX Ha3BaHUM.

bunapHble COCAWHEHHMS METAUIOB M HEMETAIUIOB: OKCHJBI, XJIOPUABI, CylbGuUIbl W TIp.
CocraBnenue ux Gopmyi.

bunapHble coeMHEHUsT HEMETAJIJIOB: OKCHUIBI, JIETY4YHE BOJIOPOJHBIE COCIUHEHHSI, UX COCTaB U
Ha3BaHus. [lpencraBurenu  OKCHIOB: BOJA, YIVIGKMCHBIA ra3, HeErameHas W3BECTb.
[IpencraBurenu JIeTy4rX BOJOPOIHBIX COCTMHEHH: XJIOp BOJOPOA U aMMHAK.

OcHoBaHHUs, MX COCTaB W Ha3BaHuA. PacTBopuMocTh OcHOBaHMil B Boxe. IlpencraBurenu
HIeJI0Yei: THAPOKCHUIBI HATPUs, Kanus U Kaiblus. [loHsATHE 00 MHAMKATOpPaX U KaueCTBEHHBIX
peaKIusx.

Kucnotel, ux coctaB u Ha3BaHus. Kiaccudukanus kuciotT. [IpeacraBurenu KUCIOT: cepHas,
consiHas, aszorHas. [lonstme o mkane kucinotHoctu (mkana pH). M3Menenue okpacku
WHJIUKATOPOB.

Conu Kak NMpou3BOJHBIE KUCIOT U OCHOBAHMI, UX COCTAaB U Ha3BaHUA. PacTBOpUMOCTh cojiell B
BoJie. [IpencraBurenu comneit: xyuopua HaTpus, KapOoHaT U GochaT KabIus.

AMop(dHBIE U KpUCTANINYECKUE BEIIECTBA.

Me:xMmoneKyispHble B3auMOJAEHCTBUS. THIBI KPUCTAUNINYECKUX PEIIETOK. 3aBUCHMOCTh CBOHCTB
BEILECTB OT TUIOB KPUCTAIUNINYECKUX PEIIECTOK.

Yuctele BemecTBa U cMecH. [IpuMepsl KUAKHX, TBEPABIX U razoo0pasHbIx cMmeceid. CBOHCTBa
YUCTBHIX BelIecTB U cMeceil. MIx cocrtaB. MaccoBas M oObeMHAast IOJWM KOMIIOHEHTA CMECH.
Pacuertsl, cBsi3aHHBIE C UCIOJIB30BAHUEM MOHSATHUS «IOJISD».

JemoncTpanuu. O6pasibl OKCUIOB, KHCIOT, OCHOBAaHUN M coJied. MoJien KpUCTAITHIECKUX
peLIeTOK XJIOpHIa HaTpus, anmasa, okcuaa yriaepoaa (IV). KucnoTHo-1ienounble HHANKATOPHI,
W3MEHEHUE MX OKPAaCKH B PA3IMUHBIX Cpefax. YHUBEPCAJIbHBIA MHAMKATOP U U3MEHEHUE €ro
OKpacKH B pa3inyHbIX cpepax. [kama pH.

JlaGopaTtopuble onbIThbl. 8. O3HAaKOMJICHHE C KOJUIEKIMEW OKCHAOB. 9. O3HAKOMJIEHHUE CO
cBoiictBamu amMmuaka. 10. KauectBeHHas peakuusi Ha yriekucislil ra3. 11. Onpenenenne pH
pacTBOPOB KHUCJIOTHI, IesI0YH U Boabl. 12. Onpenenenne pH mMMOHHOTO U sI0JIOYHOTO COKOB HA
cpeze mionoB. 13. O3HakomiieHHe ¢ KoJUIeKIHel coneil.14. O3HakoMJeHUE C KOJUIEKIUEen
BEIIECTB C pPa3HbIM TUIOM KPUCTAUIMYECKOW  pemieTku. M3rotoBiaeHue mopeneit
KpUCTAITUYECKNX peméTok. 15. O3HakoMIIeHHE ¢ 00pa3lioM TOPHOM MOPOIHL.

Tema 4. U3meHeHus1, Npoucxoasiime

¢ BemectBamu (124)

[lonsiTHE SABIEHUH, CBSA3aHHBIX C U3MEHEHUSIMH, TPOUCXOASIINMU C BEIIECTBOM.

SIBneHus1, cBs3aHHbIE C U3BMEHEHUEM KPHUCTAILTIMYECKOTO CTPOEHUS BEIIECTBA MPHU MOCTOSTHHOM
ero cocrtaBe, — ¢usnyeckue spieHusa. Duznueckue SIBICHUS B XUMHUU: JAUCTUIUIALUA,
KpUCTAJIN3allisl, BRIMAPUBAHUE M BO3TOHKA BEIIESCTB, (QUIBTPOBAHHUE U IIEHTPpU(DYyTHpOBaAHHE.
SIBneHus1, CBA3aHHbBIE C U3MEHEHUEM COCTaBa BEILECTBA, — XUMUYECKHE peakuuu. [IpuzHaku u
YCJIOBHS IPOTEKAHUSI XUMUYECKUX peaklnil. Briienenue TeraoTsl U CBeTa — peaklud TOPEeHHUs.
[Tonsitue 00 K30- ¥ SHAOTEPMHUUECKHUX PEAKIIHSIX.

3aKOH COXpaHEHUsI MacChl BeElIECTB. XHMHUYECKUE YpaBHEHHUS. 3HAau€HUE WHICKCOB U
ko3¢ unmenToB. CocTaBieHNe ypaBHEHUN XUMUYECKUX PEaKLIUi.



PacueTsl o xuMHuecKkUM ypaBHEHUAM. PelieHue 3a1a4 Ha HaX0XKAEHUE KOJIMYECTBa, MacChl WK
o0BbeMa MPOAYKTa PEaKIMK M0 KOJIUYECTBY, MAacCe WM 00BEMY HCXOJHOTO BellecTBa. PacueTs ¢
MCIIOJIb30BAaHUEM TIOHATHUS «J10JIsD», KOTJIa MICXO/IHOE BEIIECTBO JaHOB BUJIE PAcTBOpa C 3aJJaHHOU
MacCOBOM J10JI€H pACTBOPEHHOT'O BEILIECTBA WU COAEPKUT ONPEACICHHYIO J0I0 TPUMECEN.
Peaknun pasnoxenus. llpencraBieHre O CKOPOCTHM XMMHYECKHMX peakuuid. KartammsaTopsl.
®epmenTsl. Peakiuu coenunenus. Karanutuueckne n HeKaTaIUTUYECKUE peaKlUu, 0OpaTUMbIe
U HeoOpaTtuMble peakuuy. Peakiyu 3amenienus. Pl akTHBHOCTH METAJLIOB, €r0 UCIIOJIb30BaHNE
JUIS IPOTHO3UPOBAHUSI BO3MOKHOCTH IPOTEKaHUSl PEaKUUd MEXJy MeTalllaMH M KUCJIOTaMH,
peakuuii BBITECHEHUSI OJTHUX METaNIOB M3 pPacTBOPOB UX COJIEH APYyrMMH MeTaiamu. Peakuuu
oOMeHa. Peakiuu HeiTpanuzanuu. YciaoBHsS NpOTEeKaHWs peakuuid oOMeHa B pacTBOpax 0
KOHIIA.

Tunel XUMHUYECKUX pEaKIUi Ha MPUMEPE CBOMCTB BOJbI. Peakuus pas3noxkeHus — 3JIEKTPOIU3
BO/bl. Peakuyuu coenquHeHs — B3aMMOJAEWUCTBHE BOJIbI C OKCHJIAMH METAJNIOB U HEMETAJUIOB.
VYcnoBue B3auMOAECHCTBUSA OKCUAOB METAINIOB U HEMETALIOB ¢ BOAOW. [loHATHE «TUAPOKCUABDY.
Peaknuu 3amerneHuss — B3aUMOJCHCTBHE BOABI ¢ MeTayulamMHu. Peakiun oOMeHa — THIPONIH3
BEILECTB.

JemoncTpanuu. [Ipumeps! ¢pusndeckux sBICHUIA: a) MIaBiIeHue mapaduna; 0) Bo3roHka ioaa
Wi OCH30MHOW KHCJIOTHI; B) PACTBOPEHHE OKpAIICHHBIX coJiel; T) Aud@dy3us TyHIUCTHIX
BEUIECTB C TOpSAIIECH JIaMIIOYKM HakanuBaHus. [Ipumepbl XMMHUYECKUX SIBICHHI: a) TOpeHue
Marausi, ¢docdopa; 0) B3aMMOJCUCTBUE COJSHOH KHUCIOTBI C MPaMOPOM WM MEJIOM; B)
nonyuenue rujgpoxkcuna Meau (II);r) pactBopeHue MOIMy4EHHOIO TMAPOKCUAA B KUCJIOTaX; J1)
B3aumojeiicteue okcuaa Mmeau (II) ¢ cepHOM KHCIIOTOM TIpHM HAarpeBaHHUE) Ppa3JIOKEHUE
IIEpMaHraHaTa Kajus; ’K) pa3joKeHHe NEPOKCHIa BOJOPOia C NOMOUIbIO TUOKCUAA MapraHua u
KaTtana3bl KapTodeis Wik MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METaJJIaMHU.
JlabopaTopHble onbIThl. 16. [IpokanuBanue Menu B IJIaMEHU CIIUPTOBKU. 17. 3ameleHue Meau
B pacTtBope xiopuaa meau (II) xkenezom.

Tema 5. IIpakTukym 1.

IIpocTeiine onepaunu ¢ BenecTBoMm (3 )

1. ITpaBuiia TexHUKH 0€30MACHOCTH MPH paboTe B XUMHUYECKOM KabuHete. [Iprembl oOpamieHus
¢ 7abopaTOpHBIM O0OpYJOBaHHMEM W HarpeBaTelbHbBIMU mpuOopamu. 2. HaOmromenus 3a
M3MEHEHUSIMHU, IPOUCXOIAIINMHU C TOPALIEH CBEYOH, M UX ONUCAHUE (JIOMAIIHUN SKCIIEPUMEHT).
3. AHanu3 TOYBBI W BOJBI (IOMAIIHUI dKcniepuMeHT). 4. [Ipu3Haku XUMHUECKUX PEeakiuid. S.
[IpuroroBnenue pacTBopa caxapa M pacueT €ro MacCcoBOil J10JIM B PaCTBOPE.

Tema 6. PacTBopenne. PacTBopbl.

CBoiicTBa pacTBOPOB JIeKTPOJIUTOB (18 )

PactBopenne kak ¢uszuko-xumuueckuii nporecc. [loHsTHe 0 THApaTax U KPUCTAIUIOTHApPATAX.
PactBopumMocTs. KpuBble pacTBOPUMOCTH KaK MOJI€Nb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEIIECTB OT Temneparypsl. HacelllleHHbIE, HEHACHIIEHHBIE W IEPECHIIICHHBIE PAaCTBOPBI.
3HaueHUe pacTBOPOB AJIsl IPUPOJIbI U CENBCKOTO XO35MCTBA.

[TonsiTHe 00 AAEKTPOIUTUYECKON TUCCONUAINH. DJIECKTPOJIUTHI U HEAICKTPOIUTHBIE. MeXaHu3M
JUCCOLUAIMI AJIEKTPOJINTOB € PA3IUYHBIM XapakTepoM CBs3H. CTENEHb AIIEKTPOJUTHYECKON
nuccouuanuu. CUibHbIE U c1a0ble 3JIeKTPOIUTHI.

OCHOBHbBIE TOJOXEHUS TEOPUU DJIEKTPOJUTHUECKOM Juccouuanuu. VoHHBIE ypaBHEHUs
peakimuii. Peakunu oOmMeHa, uayime 10 KOHIIA.

Knaccudukanus noHOB U UX CBOKCTBA.

Kucnotel, ux xmaccudukanus. Jluccomumarnus KHCIOT W WX CBOWCTBA B CBETE TEOPUU
JJIEKTPOJIUTUYECKON  Aucconnanyvy. MOJIeKyJIIpHbIE Y HOHHBIE YPAaBHEHMS  pEaKluil.
BzaumopeiicTBue KHUCIOT € MeETaulaMU. DJIEKTPOXUMHUYECKUW Psi HANPSKEHUM METalljIoB.
BzaumopaencTBue KUCIOT ¢ OKCHIAMHU METAJUIOB. B3anMoneicTBue KUCIOT ¢ OCHOBAaHUAMU —
peakmusi HeWTpanu3zanud. B3aumMomelcTBHE KHCIOT C coyiiMH. lMcronb3oBaHue TaOIUIIBI
PacTBOPUMOCTH JIJIsl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.



OcHoBanus, ux kiaccupukamus. Jlucconmanusi OCHOBaHMM M MX CBOMCTBA B CBETE€ TEOPHHU
AJICKTPOJIMTUYECKON Jucconuanui. B3anMopeiicTBue ocHOBaHUU ¢ coisiMu. Mcrmonb3oBaHMe
TaONMUIBI  PAaCTBOPUMOCTH  JUISI  XApPaKTEPUCTUKU  XMMHYECKHX  CBOWMCTB  OCHOBAaHHI.
B3anMoaelicTBue meaIo4Yeii ¢ OKCUIaMU HEMETAIOB.

Conu, uUX JAMcCOUMAlMsl U CBOMCTBA B CBETE€ TEOPUU DIICKTPOJUTHUYECKON TUCCOLMALINM.
B3aumopetictBue comneli ¢ MeTamiaMu, OCOOCHHOCTH ITHX peakiuii. BzanmoseicTBue comeit ¢
cossimu. Vconp3oBaHue TaOIUIIbI pACTBOPUMOCTH JIJISI XapaKTEPUCTUKHU

XHUMHYECKHX CBOHCTB COJICH.

O06o06muieHne cBeieHnit 00 OKCHIaX, UX KI1acCU(pUKAIIMH U CBOHCTBAX.

['eneTndeckue psaapl MeTaula W HeMmeTaia. [ eHeTHdeckas CBsI3b MEXIy KiaccaMu
HEOPTaHWYECKHUX BEIECTB.

OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.

OmnpeneneHue cTereHed OKUCICHHS JJIs SJIEMEHTOB, 0Opa3yIONIUX BEIIECTBA PA3HBIX KJIACCOB.
Peakniun woHHOTO OOMEHa M OKHUCIUTEIHHO-BOCCTAHOBHTENBHBIE peaknuu. OKHCIUTETh H
BOCCTAHOBUTEIIb, OKHCJICHHE U BOCCTAHOBJICHHC.

CocraBrieHHe ypaBHEHUH OKUCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH METOJIOM JIEKTPOHHOTO
Oananca.

CBoiicTBa TPOCTHIX BEIIECTB — METAUIOB M HEMETA/UIOB, KHCJIOT W COJIGH B CBETe
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

JemoHcTpanuu. VcrbiTaHue BEIECTB U UX PaCTBOPOB Ha DJICKTPOIPOBOIHOCTh. 3aBUCUMOCTh
AJIEKTPOINPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTpalMH. [[BU)KeHHE OKpaIIEHHBIX HOHOB B
3JIEKTPUYECKOM T0Jie. B3auMoJielicTBHE ITMHKA C CEPOM, COJISTHOM KHUCJIOTOM, XJIOPUIOM MEl
(IT). F'openune maruus. BzanmoelicTBre XJI0pHON U CEPOBOJOPOAHON BOIBI.

JlabopaTtopHsblie onbIThI. 18. B3auMoaeiicTBrue pacTBOPOB XJIOpHIa HATPHS U HUTpaTa cepedpa.
19. IlomyyeHue HEPACTBOPUMOIO THAPOKCHJIA W B3aUMOJEUCTBHE ero ¢ kuciaoramu. 20.
B3auMozeiicTBue KUCIOT ¢ ocHOBaHUIMU. 21. B3auMoaelncTBie KUCIOT ¢ OKCUIAMU METAJIOB.
22. BzaummojeicTBHEe KHMCIOT ¢ MeTauiaMd. 23. B3auMonelcTBUE KHCIOT C COMsIMHU. 24.
B3auMogeiictBue 1mesmodyel ¢ KuciaoTaMH. 25. B3aumMomelcTBHE IIEIoYel C  OKCHIaMU
HeMeTauioB.26. B3aumopeiictBue 1menoueir ¢ consmu. 27. Ilomydenume u  cBoOMcCTBa
HEpPAaCTBOPUMBIX OCHOBaHMU. 28. B3auMojelcTBUE€ OCHOBHBIX OKCHJOB C KHCJIOTaMH. 29.
BsaumopelictBue OCHOBHBIX OKCHAOB ¢ BOomoi.30. B3aumMomeHCTBHE KHUCIOTHBIX OKCHUIOB C
meoyaMu. 31. BzauMoaelicTBHE KUCIOTHRIX OKCUIOB ¢ Boaou. 32. B3zaumonencTsue coiei

¢ kucioramu. 33. B3aumojeicTBue coiel ¢ menodamu. 34. B3auMoaecTBue COJIeH ¢ COJISIMH.
35. B3aumopencTBre pacCTBOPOB COJIEH C METAJIJIAMH.

Tema 7. IIpakTikym 2. CBolicTBa pacCTBOPOB

3J1eKTPoauTOoB (19) Pemenne sxkcnepuMeHTaIbHBIX 3a/1a4.

9 kiace(2 4 B Hesle110, Beero 684)

Beegenne. O0masi XapakTepUCTHKA XHMHYECKHX 3JICMEHTOB U XHMHUYECKUX pPeaKIuid.
Ilepnonuyeckunii 3akon u Ilepuogmueckasi cucrema xumuuyeckux 3jementoB /[l W.
MemngesieeBa (10 )

XapakTepucTHKa 3JIEMEHTAa M0 €ro NoJIoKeHHI0 B Ilepuogumyeckoil cHCTEME XUMHUYECKUX
snemenToB JI. 1. MenneneeBa. CBoilcTBa OKCHUJIOB, KUCJIOT, OCHOBaHUM U COJIEH B CBETE TEOPUU
3JEKTPOJIUTUYECKON JUCCOLMAIIMN U OKUCIICHHUS-BOCCTAHOBIICHHUSI.

[lonatue o mnepexogHbIX »3JeMeHTaX. AM@oTepHOCTb. ['eHeTHUeCKuil psal NepexoaHOro
3JIEMEHTA.

IIepuonnueckuit 3akoH u [lepuoanueckas cucreMa XuMu4eckux 3y1eMeHToB [[. . Menneneesa.
XuMUYecKasi opraHusaius >KMBOH U HEKUBOW MPUPOJbI. XMUMHUYECKUN COCTaB siApa, MAHTUH U
36MHOM KOpbl. XHMMHMYECKUE DJIEMEHTBl B KJIETKAaX JKUBBIX OpraHu3MoB. Makpo u
MHUKPOAJIEMEHTHI.

O06o0uieHne cBeleHU O XUMHUYECKUX peakuusax. Knaccupukanuss XMMUYECKHX PpEeakiuil 1o
pPa3IMYHBIM TPU3HAKAM: «YHCJIO W COCTAaB pPEArupyIOLUIMX U O0O0pa3yIOIIUXCs BELIECTBY,




«TeroBoi  3QQeKT», «HAMpaBICHUE», «HU3MCHCHHE CTCIICHEW OKHCICHUS OJJCMCHTOB,
00pa3yromMx pearupyomlre BemecTBay, «pa3ay, «MCHOIb30BaHUE KaTalIu3aTopay.

[TonstHe 0 ckopocTH XUMHUECKOW peakiuu. DaKkTophl, BIUAIONIME HA CKOPOCTh XUMHUYECKUX
peaknmii. KatanuzaTopsl u katanu3. UHTHOMTOpPBI. AHTHOKCHIAHTHI.

Jemonctpanun. Pazmmansie popmer Tadbmuiel . . MenneneeBa. Mojenn aTOMOB 3JIEMEHTOB
1—3 ro mepuomoB. Monenb CTpOeHHs] 3eMHOro Iapa (TOMepeyHbli paspe3). 3aBHCHUMOCTh
CKOPOCTH XMMHYECKOW PEaKIMU OT MPUPOJIbI Pearupyronmx BemecTB. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOM pEeaKkIMu OT KOHILEHTPALUU PEArupyrolIMX BELIECTB. 3aBHCHUMOCTb CKOPOCTH
XUMUYECKON pPEaKIWU OT IUIOIIAJA COMPUKOCHOBEHUS PEArHPYIONIUX BEIIECTB («KUIISIIHMA
CJIOI»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEeaKIK OT TeMIIEPATyphl Pearupyroux BelecTB
I'omorenHbIif 1 reTeporeHHbI Katanu3sl. DepMeHTaTUBHBIN Katanus. MHrnbuposanue.
JlaGopatopubie onbIThl. 1. [lonyueHue runpokcuaa MUHKA U MCCJIEAOBAHUE €r0 CBOMCTB. 2.
MopaenupoBanre mnoctpoeHus llepuoamueckoid cucrtembl XUMUYECKMX 3nemeHTtoB /[[. .
Menneneesa. 3. 3aMmelieHue xene3oM meau B pactBope cyiabdara menu (I1). 4. 3aBucHMOCTD
CKOPOCTH XHMMHYECKOM pEaKIUMUh OT TMPUPOJbl pPEarupyronmx BEHIECTB Ha MpUMEpe
B3aUMOJICUCTBUSL KUCIOT C MeTaulaMH. 5. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM pEaKUuu OT
KOHLIGHTPAIlMM PEarupyrolux BEIIECTB Ha NPUMEPE B3aUMOJEHUCTBHUS IIMHKA C COJITHOM
KHCJIOTOM pa3IMYHON KOHIEHTpalMH. 6. 3aBUCUMOCTb CKOPOCTHM XMMHYECKON pEeaKkIuu OT
IUIOIIAU CONMPUKOCHOBEHHUS PEarnupyromux BemecTB. 7. MoaenupoBaHue «KHUISAIIETo CI0s». 8.
3aBUCUMOCTh CKOPOCTHM XMMHYECKON pEakUuy OT TeMIIepaTypbl pearupyrouux BELIECTB Ha
npumepe B3aumojercTBus okcuga meau (II) ¢ pactBopom cepHOM KHCHOTHI Pa3IUYHON
Temneparypbl. 9. PasnokeHue mepokcuia BoJOpoAa ¢ Momouiblo okcuaa mapranna (IV) u
katanasbl. 10. OOHapykeHne KaTana3bl B HEKOTOPBIX MUIIEBHIX MpoayKkTax. 11. MHrubuposanue
B3aUMOJICUCTBUS KUCIIOT C METAJLIAMU YPOTPOIIUHOM.

Tema 1. Metasisl (14 )

[Tonoxxenue merannoB B [lepuoanueckoit cucteMe xumuueckux snementoB /. . Menaeneena.
Mertannudeckas KpUCTAJUTMUECKAsh pelieTka W METaTMYecKas XHMHYecKas cBsi3b. OOmme
¢bu3uveckue cpoiicTBa MeTamuioB. CIlaBbl, MX CBOMCTBA M 3HAUCHHE. XMMHUUYECKHE CBONCTBA
METaJUIOB KaK BOCCTAHOBHUTEIICH, a TAK)KE B CBETE UX IMOJIOKEHUS B DJIEKTPOXUMHUUYECKOM DSy
HaTpspKeHUH MeTauioB. Koppo3us MeTaiioB U crmocoObl 00pbObI ¢ Hell. MeTauibl B pUpOJIE.
O06u1re cnocoObl UX MOTYYSHHUS.

O0mas xapakTepuCTHKA IIEJOYHBIX MeTa/LIoB. Metamibl npupojae. O0mme crmocoObl ux
nonydyeHusi. Ctpoenue artomoB. lllenouynsie Metamnsl — mpocThie BemiecTBa. BakHeliue
COEIMHEHUS IIETOYHBIX METaNIOB — OKCHUJBL, THJIPOKCHIIBI U COJU (XJIOPHUJIbI, KapOOHATHI,
cynb(haTel, HHUTpPaThl), MX CBOWCTBA W MPUMEHEHHE B HapOJHOM Xo3sicTBe. KamuitHbie
yA0OpeHusI.

O0mas xapakTepHCTHKA 3JIeMEHTOB IJIaBHOW mnoArpynnbl rpymnnbl. CTpoeHHUE aTOMOB.
[[lemoyHO3eMeNnbHBIE ~ METAUIBI -  IOPOCThIE  BEIIeCTBA.  BaxkHeilmme  COeaUHEHUs
HIEJIOYHO3EMENTBHBIX METaNIOB — OKCHJIbI, THAPOKCUABI M CONH (XJIOPUIBI, KapOOHATHI,
HUTpATHI, CylbdaTel, Hocharel), UX CBONCTBA U IPUMEHEHNE B HAPOHOM XO35HCTBE.
Amomunmii. CtpoeHne atoMa, (pU3MYECKHE W XUMHYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus aTlOMHHHUS — OKCHJ U THAPOKCH], UX aM(pOTEepHBIN XapakTep. Baxkuelme conu
amomuHus. [Ipumenenne antoMUHUA U €r0 COEAUHEHHUI.

Kenezo. Crpoenme artoma, (Qu3MUECKHME W XHMHUYECKHE CBOMCTBAa IIPOCTOTO BEIIECTBA.
I'enernueckue psaapl Fe2+ n Fe3+. Baxnelimme conu kene3a. 3Haue€HUE JKeile3a U €ro
COEIMHEHUH JJIs1 IPUPOJIBI U HAPOJIHOTO XO035MCTBA.

Jemonctpanun. OOpa3ipl IMETOYHBIX U IIETOYHO3EMENbHBIX MeTaioB. OOpasibl CIIaBOB.
BzaumopeiictBue HaTpus, JUTHS W Kaldblus ¢ BOAoil. B3ammopeilcTBue HATpusi U Marbusi C
KucioposioM. BzaumoaeiictBue MeramioB ¢ HemeTtaiaMu. [lonyuenue ruapokcuion xkenesa (II)
u (III).

JlaGopaTopHble onbIThl. 12. B3anMopeiicTBue pacTBOPOB KUCJIOTH COJIEH ¢ MeTaiamu. 13.
O3HakomiieHuE ¢ pyaamu xkeinesa. 14. OkpalvBaHye MIAMEHN COJISIMU MIEJIOYHBIX METAJJIOB. 15



B3aumoneiictue xanbius ¢ Bogou. 16. IlonyyeHne ruipokcuaa Kajablids U UCCIIEJOBAHUE €r0
coiictB. 17. IlomydyeHue THUAPOKCHIIAa AIOMUHHMS UM UCCIEIOBAHME €ro CBOMCTB. 18.
B3aumoneiictBue xenesa ¢ consHoi kucnoroit. 19. Ilomyuenune rugpokcuos xenesa (II) u (11I)
U U3y4eHHUE X CBOICTB.

Tema 2. IIpakTukym 1. CBojlicTBa MeTa/110B

U UX cCOeuHeHH# (2 1)

1. Pemenne sKkcrepMMEHTANBHBIX 3a7ad Ha paclo3HaBAaHUE U IOJyYEHUE COCIUHEHMM
METAaJIJIOB.

Tema 3. HemeTtamisl (25 4)

OO0mas xapakTepUCTHKAa HEMETAJUIOB: ToJIokeHHe B Ilepumomnueckol cuUCTeME XUMHUYECKHX
anementoB /1. 1. MenneneeBa, 0COOEHHOCTH CTPOEHHS aTOMOB, JIEKTPOOTpHUIaTenbHOCTH (D0)
KakMepa «HeMeTaUTMYHOCTHY, psia 0. Kpucrtaminueckoe cTpoeHHE HEMETAIJIOB — IMPOCTHIX
BelecTB. Aimorponusi. Pusnueckue cBoWcTBa HeMeTauioB. OTHOCHUTEIBHOCTh MMOHSATUN
«METaJI» U «HEMETAIL».

Boaopoa. Ilonoxenue Bomopona B Ilepuonnueckoid cucTeMe XHMHYECKHX 3JIEMEHTOB [l
N.MenneneeBa. CTpoeHue atoma U MOJIEKYJibl. DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJAOPO/A,
€ro MOJyUYEHUE U IPUMEHEHHUE.

Boxa. Crpoenne monekyinbsl. Bogoponnas xumuyeckas cBsizb. @U3MYECKHE CBOMCTBA BOJIBI.
Anomanuu cBoicTB Boabl. ['mapodunbubie u runpodoOHbIe BemecTBa. XUMUYECKHE CBOIMCTBA
Boabl. KpyroBopor Boawl B mpupojae. Bomooumctka. Aspamus Boabl. beiTOBBIE (DHUIBTPHI.
MunepanpHble BOAbL. JJUCTHIINIMPOBaHHAs BOJIA, €€ NOJIyYeHUE U IPUMEHEHHUE.

Ob0mas xapakrepucTuka rajaoreHoB. Crpoenue atomoB. I[IpocTeie BelecTBa U OCHOBHBIE
COCIIMHEHUS TaJOreHoB, WX cBoiicTBa. Kparkue cBenenus o xjope, Opome, ¢Tope u ioze.
[IprMeHeHre raJoreHOB U UX COEAMHEHHUI B HAPOJHOM XO35MCTBE.

Cepa. CtpoeHue aroma, aJlFIOTPONHs, CBOWCTBA M NMpUMEHEHHE pomOudeckoi cepbl. OKcHUIbI
cepol (IV) u (VI), ux nomydenne, cBoiictBa U nmpumeHeHue. CepHas KUCJIOTa U €€ COJH, HX
IPUMEHEHNE B HApOAHOM X03siicTBe. [Ipon3BOACTBO CEpHON KUCTIOTHI.

A3or. CrpoeHue aTtoma M MOJIEKYJbl, CBOWCTBAa IPOCTOTO BEIIECTBA. AMMHAK, CTPOCHHE,
CBOICTBa, MoylyueHHEe U npuMeHeHue. Coau aMMOHUS, MX CBOMCTBa U IpUMeHeHHe. OKcuibl
azota (II) u (IV).A30THas kucnora, ee cBoiicTBa U MpuMeHeHue. HurpaTsl 1 HUTPUTHL, IpodiieMa
UX COJIepKAHHUS B CEITbCKOXO035IMCTBEHHON MPOIYKIIMH. A30THBIE yI00pEHUSI.

®ocdop. Crpoenue aroma, auloOTpomusi, CBoilcTBa Oermoro M KkpacHoro ¢ocdopa, HX
npumeHenrne. OcHOBHblE coenunHeHHs: okcua (ocdopa (V) u oprodochopnas Kucnora,
tdhocdarter. DochopHbie yaoOpeHus.

Yraepoa. CtpoeHue aTtoma, ajuIOTPOIUs, CBOHCTBa Mojudukanuil, npuMeHeHue. OKCHIIBI
yraepona (II) m (IV), ux cBoiictBa u npumeHeHue. KapOoHaThl: KadbIUT, COAa, MOTAI, HX
3HAUEHUE B PUPOJE U KU3HU YEJIOBEKA.

Kpemuuii. CtpoeHue aToMa, KpUCTaUIMYECKUN KPEMHUMN, €ro CBOMCTBAa U IpuMeHeHue. OKcun
kpemuus (IV), ero npupoansie pazHoBUIHOCTH. CUIMKAThl. 3HAUE€HUE COEIMHEHUN KPEeMHHUsS B
JKUBOM HexUBOM npupoze. [IoHATHE 0 CUIIMKAaTHON NPOMBIIIEHHOCTH.

JemoncTpanuu. OOpasipl rajloreHoB — MPOCTHIX BEIECTB. B3auMoaeHCTBHE TajJOreHoOB C
HaTpHEM, C allOMUHUEM. BhITecHeHHE XJIOpoM OpomMa WM HOoJa W3 PACTBOPOB HX COJICH.
B3aumoneiictBue cepbic  MeTajulaMH, BOJOPOAOM M KUCIOpPOJOM. B3zammopnelicteue
KOHLICHTPUPOBAHHOM a30THOI KUCIOTHI ¢ Meabto. [lornomienue yriem pacTBOPEHHBIX BEILIECTB
win ra3oB. BoccraHoBieHune Meam u3 ee okcupa yriaem. OOpasubl OPUPOAHBIX COEIMHEHUN
xJjiopa, cepsl, (ocdopa, yriepona, kpemHuss. OOpasubl BaKHEHIINUX AJi1 HAPOJHOTO XO341CTBa
Cyab(aTroB, HUTPATOB, KapOOHATOB, (hocaroB. OOpa3Lbl CTEKNIA, KEPAMUKH, LIEMEHTA.
Jlaboparopusbie onbiTbl. 20. Ilomyduenne u pacno3naBanuwe Bomopoga. 21. MccnemoBanme
IIOBEPXHOCTHOIO HAaTSDKEHMsI BoAbl. 22. PacTBOopeHMe nepMaHraHara Kaius WIM MEIHOIO
Kyropoca B Boje. 23. ['maparanus o6e3BoxenHoro cyibdara menu (II). 24. Msrorosnenue
TUIICOBOTO  oTnevarka. 25. O3HakoMJIEHHE C KOJUIEKIMEeH OBbITOBBIX (MIBTPOB. 26.
O3HakoMIJIEHHE C COCTaBOM MUHEpaIbHOUM BO/ABL.27. KauecTBeHHAs peakiysl Ha TaJOTeHU ] HOHBI



28. Ilonyuenue u pacrno3HaBaHue kuciopoaa. 29. 'openue cepbl Ha Bo3ayxe U B kuciopozje. 30.
CRoiicTBa pa30aBiIeHHON CEpHON KUCIOTHI. 31. M3ydyeHue cBoiicTB ammuaka. 32. Pacro3HaBanue
comeii ammonus. 33. CBoiicTBa pa30aBieHHON a30THOW KucnoTel. 34. B3aumonelicTBue
KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI ¢ Meapto. 35. I'openue docdopa Ha BO3ayxe U B
kucnopone. 36. PacroznaBanue docdaros. 37. I'openue yris B kuciopojne. 38. Iomydenue
YTOJBHON KHUCIOTHI U M3ydeHune ee cBOMCTB. 39. [lepexon kapOboHaTOB B rumpokapOoHaThl. 40.
Paznoxxenne runpokapbonara Hatpus. 41. [lonydyeHne KpeMHEBOM KHCIOTHI M HU3Y4YEHHE €€
CBOMCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coeJUHeHHUI

HeMeTaJLJIo0B (4 )

2. Pemenue nsKkcnepuMeHTalbHBIX 3anad 1o Tteme «lloarpynma ranoreHoB». 3. Pemienue
JKCIIEpUMEHTaNbHBIX 3a7au no Teme «lloarpynma kucnmopona». 4. Ilomyuenue, cobupanue u
pacro3HaBaHHE ra3os.

Tema 5. O0001mIeHNEe 3HAHUT 10 XMMHUHM 32 KYPC OCHOBHOM mIK0JbI. [loaroroska

K rocyaapcrseHHoi ntoropoii arrecranuu ('MA)(13 u)

[Tepuoanueckuii 3akoH u [lepuonnueckas cucrema xumudeckux 3iemeHToB /. Y. Menzaeneesa.
®u3nyuecKuil CMBICT TOPSAJKOBOIO HOMEpa »3JIEMEHTa, HOMEpPOB IMEpHoJa U TPYIMIIBL.
3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB DJIEMEHTOB M WX COCIMHEHUH B MEpUOJax U rpylmax B
CBETE MPECTABICHUIN O CTPOEHUH aTOMOB 3J1€MEHTOB. 3HaueHue [lepuonnyeckoro 3aKoHa.
Bunpl xuMuueckux CBA3€Ml M TUIBI KPUCTAUIMYECKUX pEIIETOK. B3auMOCBA3b CTpoeHUs u
CBOMCTB BEILIECTB.

Knaccubukanus XuMUYecKMX peakuuid 1O pa3iuyHbIM NpU3HAKaM (YUCIO0 M COCTaB
pearupyromux 1 o0pa3yIoIMXCsl BEIECTB; HAIWYKME TpaHHLbI pa3zaena (as; TerioBoi >PQexT;
U3MEHEHHUE CTEeTeHeN OKUCIICHUs] aTOMOB; UCIIOJIBb30BaHUE KaTalIU3aTopa; HallpaBIeHue
npotekanusi). CKOPOCTh XMMUYECKHX peakiuii U (akTopsl, Biustonire Ha Hee. OOpaTuMOCTh
XUMHUYECKHUX PEaKIHi U CIoCOObl CMEIIEHUsI XMMHUYECKOTO PaBHOBECHSI.

IIpocteie u cioxkHBIE BewecTBa. MeTtaibl M HemeTaulbl. ['€HeTHYecKkue psiabl METalia,
HEMeTalla M mepexogHoro Meramia. OKCHUIObl U THUAPOKCHABI (OCHOBaHMS, KHUCIOTHI,
amQoTepHble TUAPOKCHIIBI),conu. MX cocTaB, kimaccudukanus u o0e XMMUYeCKre CBOMCTBA
B CBETE TEOPHUHU IIEKTPOIUTUIECKON TUCCOLUAIUH.

IlepeyeHb KOHTPOJIBHBIX H MPAKTHYECKUX PadoT

Kiace Tema Hcrounuk
8 knacc | IlpakTtudeckue padoTni: 6 1. Tabpuensu O.C.
Nel «IIpaBuna TexHUKH 6€30MACHOCTH MPU PadOTE B XUMHUYECKOM Xumus 8KIL.:
kabunere. [IpuemMbl oOpalieHus ¢ 1a00paTOpPHBIM 000PYI0BAHHEM y4COHUK TUTSt
Y HarpeBaTeIbHBIMUA TPUOOpaMM» o01mmeo0pazoBaTebH
No2 « HabnroneHus 3a U3MEHEHUSIMH, TIPOUCXOIAIITUMU C TOPSIICH BIX YUPEKICHUU -2-€
CBEYEi, U UX OMMCAHUE» (JOMALIHUMN 3KCIIEPUMEHT) W3M1., CTEpPEeoTHl. -
Ne3 «AHanu3 MOYBHI ¥ BOJB (TOMAITHUI SKCIIEPUMEHT) «JIpoda». Mockaa.
Ned «IIpr3HaKy XUMHUYECKUX PEAKLUi» 2. KoHTposbHBIE U
NoS «ITpuroroBiieHue pacTBopa caxapa u OnpeaeieHue MacCoBO MIPOBEPOYHBIC
JIOJIA €T0 B pacTBOPE» paboTel K y4eOHUKY
No6 «Penienne skcriepuMeHTaIbHbBIX 33/1a4» O.C. ["abpuensna
«Xumus. 8
KJIacc»:yueOHoe
KonTpoabHubie padoTsi: 4 nocobue/ O.C.
Nel « ATOMBI XUMHUYECKHX 3JIEMEHTOBY laGpuernsiy, II.H.
No2 « CoenuneHrss XUMUYECKUX DJIEMEHTOBY bepeskun, AA.
No3 « MI3MeHeHus1, IpOUCXOSIINE C BEIIECTBAMU VYimrakosa U




Ne4 «PactBopenue. PactBopsl. CBoiicTBa pacTBOpOB np.—224c.
3JEKTPOJIUTOBY

9 knacc | IlpakTuyeckue padorTsi: 6 1. Tabpuensa O.C.
Nel-2 «Pemenue sxkcriepuMeHTaIbHBIX 33/1a4 Ha pacllO3HaBaHUE U Xumust 9 KIL.:
MOJIyYeHUE COCTMHEHUI METAJIJIOBY y4eOHUK TUTSt
Ne3 Pemenne skcnepumeHTanbHbIX 3a1a4 o TeMe «lloarpynma o011ieoOpazoBaTeNbH
rajoreHoBy BIX YYPEXKACHUM. -
Ne4 Perienue sxciepuMeHTaNbHBIX 3a1a4 1o Teme «lloarpynmna «JIpoda». Mockga.
KHCIIOpOJ1ay
No5 Perienue sxciepuMeHTaNbHbIX 3a1a4 1o Teme «lloarpynmna 2. KontposbHbie u
a30Ta U yriepoaa» MIPOBEPOYHBIC
No6 «Ilonyuenue, coOupaHue U pacro3HaBaHUE Ta30B)» paboThl 9
KounTtpoJbHbie padoThi: 2 KJ1acc:yueOHoe
Nel «Benenue. OOIast XxapaKTEpUCTHKA XUMHYECKUX DJIEMEHTOB M | ITocoOue/ 0.C.
XUMUYECKHX peakuui. [lepuonnueckuii 3akoH u Ilepuonnueckas I'abpuenss, IT.H.
cucTeMa XuMudeckux sneMenToB J.M.MenaeneeBan» bepeskun, AA.
No2 «Metamib» VYuakosa u ap.—
Ne3 «Hemeranmbn» 160c.
Ne4 «Mtorosast KOHTpOJIbHAs paboTa 32 KYpC OCHOBHOM IIKOJIBI»

HanpagieHue NpoeKTHOM AeSITEJIbHOCTH 00y4al0IUXCH
[IpumepHble HanpaBiIeHUs IPOEKTHOM A€ATEIbHOCTH 00yYaoIUXCs.
1. PabGora ¢ ucTOUHMKaAMM XUMHUYECKON MHPOPMALUU — UCTOPUUECKUE 0030pbl CTAHOBJICHUS U
pa3BUTHsI W3YyYEHHBIX IOHATUN, TEOPHUH, 3aKOHOB; XH3Hb M JAEATEIBHOCTb BbIJAOIIUXCS
YUEHBIX-XMMUKOB. 2.AHalnUTH4YEeCKUEe 0030psl HMH(OpPMAIMM MO PELICHUIO ONpeeeHHbIX
HAy4YHBIX, TEXHOJOTMYECKUX, MPAaKTUYeCKuX MpodseM. 3. OBnajgeHue OCHOBAMH XMMHUYECKOIO
aHayin3a. 4. OBnazeHHe OCHOBAMU HEOPIaHUYECKOTO CUHTE3A.

Hcnoan3oBanue pe3epBa padouero BpeMeHu

B mnporpamme  mpeaycMOTpeH pe3epB CBOOOJHOrO Y4eOHOTO BpPEMEHM IS
peanu3alid aBTOPCKUX IMOAXOJIOB, HCIOJB30BaHUSA Pa3HOOOpa3HbIX (OpM OpraHu3aluu
y4e0HOro mpoliecca, OpraHu3aluy MOBTOPEHUSI U3YUYEHHOT0 MaTepuaia, o3TOMY MHOIO ObLIN
nepepacrpeeaeHbl HEKOTOPHIE Yachl M HECKOJIBKO OTINYAIOTCS OT aBTOPCKOM MPOTPaMMBI.




KommaecTBo KomuaectBo OO6ocHoBaHUe
4acoB 4acoB B | BHECEHHBIX
Tema . o N
aBTOPCKOM paboueii W3MEHEHU N
porpamme mporpamme
8 KJIACC
Bsenenue 4 4+1 mp. B CBSI3U C
Tema 1. ATOMBI XHMHUYCCKHX 9 paclpeACICHICM
3JIEMEHTOB PC3CPBHOTO
Tema 2. [IpocTsie BemecTBa 6 6 BpeMCHH
Tema 3. CoenuHeHUs XUMHYECKUX 14 14
AJIEMEHTOB
Temad.3MmeHeHNs, 12 12
MPOUCXO/ISIIIINE C BEIIECTBAMU
Tewma 5. IlpakTukym 1 3 2
Tema 6. PactBopenue. PacTBopbl, 18 19
CBoMCTBa paCTBOPOB AJIEKTPOIUTOB
Tema 7. Ilpaktuxym 2. CpoiicTBa 1 1
PacTBOPOB 3JIEKTPOJIMTOB
Peseps 1 -
Hroro: 68 68
9 KJIACC
Benenune. O01as xapakrepucTuka 10 10 B CBS3U C
XUMHUYECKHX DJIEMECHTOB U pacnpeneneHueM
XUMHYECKUX PEAKIUM. pe3epBHOTO
[lepuonnueckunii 3aKOH U BPEMEHU
[Iepnoanueckas cucrema
XUMHYECKHUX deMeHTOB JI.1.
Menneneena
Tema 1. Mertamnsl 14 14
Tema 2. IIpaktukym™m 1. CBolicTBa 2 2
METAJJIOB U UX COSTUHECHUH
Tema 3. HemeTasmisr 25 25
Tema 4. [Ipaktuxkym 2. 3 4
CBolicTBa COCTMHEHUI HEMETAIIJIOB
Tema 5. O0o01IeHHE 3HAHUH 110 10 13
XUMUH 32 KypC OCHOBHOM IIKOJIBI.
ITonroroBka k T A
Peseps: 4 -
Uroro: 68 68
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N3menenus B pabodyio mporpaMmy
no xuMuH B 8-9 kimaccax MBOY «Jloporomanckas COLL»
['paiiBoponckoro paiiona benropoackoii obiactu

Ha 2021-2022 yueOHbI# 101



Ha ocnoBanum nporpammsl Boctiutanus Ha 2021/2026 ronbl, yTBEp:KICHHON MPUKa30M

oT 26 aBrycta Ne 211 B paboueill mporpamme Mo npeaMery «XUMUsS» BHECEHbl M3MEHEHHUS.
PaGouast mporpamMmMa npu3BaHa 00€CIeYUTh JOCTHKCHNE YIaTUMUCS JIMTYHOCTHBIX PE3yJIbTAaTOB,
yka3zaHHbIX B ®I'OC:

JIM9HOCTHBIE Pe3yIbTaThl OCBOSHHS MPOTPAMMBbI OCHOBHOTO 00IIIEro 00pa30oBaHUs
JIOCTUTAIOTCS B X0/1€ 00yUEeHUS XMMHUH B €IUHCTBE YUeOHOM U BOCIUTATEIbHON JIESATENLHOCTH
OpraHu3anuu B COOTBETCTBHU C TPATUIIUOHHBIMU POCCUICKUMHE COIIMOKYJIBTYPHBIMUU TYXOBHO -
HPABCTBEHHBIMHU IIEHHOCTSIMHU, TPUHATHIMH B 00IIECTBE MPAaBUIIAMU 1 HOPMaMu MOBEACHHS, U
CIIOCOOCTBYIOT MPOIIECCAM CAMOTIO3HAHHMS, CAMOPA3BUTHS M COIUATN3AINH 00yYatOmIXCS.
JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

IaTpuOTHYECKOTO0 BOCTIUTAHUS:

- IIGHHOCTHOT'O OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U HAYYHOMY
HACJIE/INI0, TOHUMAHUS 3HAUYEHUS] XUMHUECKON HAYKH B )KU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIAJETh TOCTOBEPHOM MH(DOpMAaIHeil 0 mepeJOBbIX JOCTHKEHUIX
MOTKPBITUSIXMHPOBOHHNOTECUECTBEHHONX MUY, 3aHHTEPECOBAHHOCTUBHAY YHBIX3HAHUAX 00y CTPOUCT
BEMUPANOOIIECTBa;

I'paxaanckoro BOCHUTAHUSA:

- IPEACTaBIEHUS O COLIMATBLHBIX HOPMaX U MpaBUIIaX MEXIMYHOCTHBIX OTHOLICHUH B KOJIIEKTHBE,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM EATEIHLHOCTH MPU BHITIOJTHCHUH YICOHBIX,
MO3HABATENIbHBIX 3314, BBIMOJHEHUU XUMUUECKUX IKCIIEPUMEHTOB, CO3/IaHUU YUeOHBIX MIPOEKTOB,
CTPEMJICHHUS K B3aUMOTIOHUMAHUIO ¥ B3aUMOIIOMOIIM B TIPOIECCE ITOM YUEOHOM NesTEIILHOCTH,
TOTOBHOCTH OLICHUBATH CBOE TMOBEJCHUE U OCTYIKKA CBOMX TOBAPUILEH C MO3UIIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YIETOM OCO3HAHHUS TTOCIEICTBHIA TIOCTYITKOB;

LlenHOCTH HAYYHOTO MO3HAHMS:

- MEPOBO33PEHUYECKHX TPEJICTABICHUN O BEIIECTBE M XUMUIECKON PEaKIUi, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU M COCTABIISIOIINX OCHOBY JUISl IOHUMaHHS CYIIHOCTH
HAYYHOU KapTHHBI MHPA; TIPECTABICHUI O OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIHI,
B3aMMOCBS3X YeJIOBEKa C IPUPOTHOM CPeIoif, O POJIM XMMHUHM B TO3HAHUU 3THX 3aKOHOMEPHOCTEI];
- IO3HABATENHHBIX MOTHBOB, HAMIPABICHHBIX HA TIOJNyYCHHUE
HOBBIX3HAHUHTTOXUMHUH,HEOOXOTUMBIX 111001 CHEHUSTHAOITI0 JTaeMBIXTTPOLIECCOBHSIBICHHIA;

- IO3HABATENBHON ¥ MH)OPMAIIMOHHOHN KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON paOOTHI
C Y4eOHBIMH TEKCTaMHM, CIIPABOYHOMN JIUTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMHU CPEICTBAMU
UH(OPMAITOHHBIX TEXHOJIOTHIA;

- HUHTepeca K 00y4YEeHHIO U TMO3HAHUIO, JTF0003HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTHU K
caM000pa30BaHMI0, UCCIIEIOBATENBCKOMN IEATEIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U
YPOBHS 00Y4EHUH,

@®opmupoBanus KyJIbTYPbI 310POBbS:

- OCO3HAHMS LICHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 370POBbIO, YCTAHOBKHU Ha
3JI0pOBBIN 00pa3 KU3HHU, OCO3HAHUS TTOCIEACTBUI U HEMPUITHS BPEAHBIX IPUBBIUEK
(ymoTtpebiieHus amKoroJis, HAPKOTUKOB, KYpEHUs), HEOOXOIUMOCTH COOJTIOICHUS TTPABUIT
0€30MacHOCTH TP OOPANICHUH C XMMHUUECKUMHE BEIECTBAMH B OBITY U PEANbHOM KU3HH;

TpynoBoro BocnuTanus:

- KOMMYHUKAaTUBHOIN KOMIIETEHTHOCTH B OOIIIECTBEHHO TIOJIE3HON, Y4eOHO HCCIEIOBATENLCKOM,
TBOPYECKOW M APYTUX BUJAX JEATEIbHOCTH; MHTEpPECA K MPAKTUYECKOMY U3YUYEHHUIO Npodeccuii u
TpyJa Pa3In4HOTrO POJa, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH M0 XUMUH,
OCO3HAHHOTO BbIOOPA MHAMBUYalIbHON TPACKTOPHHU MPOAODKEHUS 00pa30BaHus C YUETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB M OTPEOHOCTEH;
IJKO0JIOTHYECKOT0 BOCIUTAHUS

- 9KOJIOTHYECKH 11eJIECO00Pa3HOT0 OTHOMICHUS K IPUPOJIC
KaKHCTOYHHUKY>KU3HUHA3eMIle,0CHOBEEECYIIeCTBOBAHM S, IOHUMAaHUALIEHHOCTU310pOBOronde3onac
HOT000pa3aKu3HU,0TBETCTBEHHOTOOTHOIIEHUSKCOOCTBEHHOMY PH3NYECKOMYHUTICUXUYECKOMY3I0D



OBBI0, OCO3HAHUS [IEHHOCTH COOJII0ICHNUS PaBUIl 0€30ITaCHOTO MOBECHHS TIPU padoTe ¢ BEIIECTBAMU
a TaKKe B CUTYAlUsX, YTPOKAIOLIUX 3/I0POBBIO M JKU3HH JIIOJICH;

- CIIOCOOHOCTH PUMEHSTH 3HAHUS, ITOJy4YaeMble ITPH U3YyUEHUU XUMUH, JUIs PEIIEHUs 3a1a4,
CBSI3aHHBIX C OKPY’KaloIel MPUPOTHOM Cpeioi, MOBBIIIEHUS YPOBHS YKOJIOTUYECKON KYIbTYPHhI
0CO3HAHMATIIO0ATHHOT 0XaPAKTEPAIKOIOT HYECKIXITPOOIEMHITY TEHNX PEIIEHUATIOCPEICTBOMMETO/T
OBXUMHHU; DKOJIOTHYECKOTO MBIIUICHUS

YMEHUSAPYKOBOACTBOBAThCAMMBIIO3HABATEIbHON, KOMMYHUKATHBHONMCOLIMATbHONIIPAKTUKE.



MynurnunanbHoe 0I0KETHOE 00111e00pa30BaTEIHbHOE YIPEIKICHUE
«Jloporomanckas cpeaHsisa 001eoOpa3oBaTeIbHas MIKOJIa»
['paiiBopoHckoro paitona benropoackoii obnactu
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TemaTnuyeckoe IJIAHKPOBaAHKE

110 XUMHHU

Knacc: 8

Vuutens Kpenena JInausa AnekcaHapoBHA

KonuuecTBo yacoB 1o yueOHOMY IJIaHY:

Bcero 102 yaca; B Hegenro 3 Jac.

[litaHOBBIM KOHTPOJIb 3HAHUU: 7.

[1naHOBBIX JTAOOPATOPHBIX M MPAKTUIECKUX padboT: 9.

[InanupoBaHUE COCTABICHO HA OCHOBE:

PabGouass mporpamMma cocTaBieHa Ha OCHOBe: XHMHsS. 7-9 KJIacchl:
Paboune mporpammser / coct. T.JI. 'amOypueBa. — 3-e u3a., crepeotur. — M.:
Jpoda. 2015.- 159, [1] c.

VY4yeOHUK:

VMK  VYuyeouuxk Tabpuensas O.C. Xumug 8Ski1.:. VYEOHHMK  JUIA
00111600pa30BaTENBLHBIX VUPEKIACHUN -2-€ u31., crepeortulr. — M.: Jpoda, 2018. -
286 C.: WL




KajeHaapHo — TeMaTH4YeCKOe IJIAHUPOBAHME

8 kiace
Ne HaumeHoBaHue paznena 1 TeM KonngectBo Hara
ypoka 4acoB nan | dakt
BBenenue 6

1 Wuctpykrax o 1/6. Beenenue. [Ipeamer xumum. 1 02.09
Bemiectna.

2 [IpeBpaienus Bemects. Poiib XUMHUM B dKU3HU 1 04.09
4eJI0BEKA.

3 Kpatkue cBeeHus 1o MICTOPUHU Pa3BUTHSI XUMHUH. | 06.09

4 3HAaKU XUMUYECKUX 21eMeHTOB. [lepuonnueckas 1 09.09
tabmuma snemenToB M. 1. MenneneeBa

5 Xumuuaeckue Gopmynnbl. OTHOCUTENBHBIE aTOMHAS U 1 11.09
MOJICKYJISIPHAsl Macchl.

6 PacueT MaccoBOM J0IM XMMHYECKOI'O JIEMEHTA, 1 13.09
HaXOXXJEHHE 10 GopMyJie Macchl BELIECTBA.
Tema I AToOMBI XUMHUYECKUX JIEMEHTOB 13

7 OCHOBHBIE CBEJICHHS O CTPOCHHH aTOMOB. 1 16.09

8 CocTaB aTOMHBIX siiep: IPOTOHbI, HEUTPOHBI. | 18.09

9 W3meneHue yuciia HEUTPOHOB U IIPOTOHOB B siIpe 1
atoMa. Obpa3zoBaHUE HOBBIX JIEMEHTOB M M30TOIOB. 20.09

10 OnexTpoHbl. CTpOCHUE IIEKTPOHHBIX 000JI0YEK aTOMOB 1
aneMeHTOB Nel-20. 23.09

11 ITonsiTHE O 3aBEPLIEHHOM U HE3aBEPLIEHHOM 1
3JIEKTPOHHOM CJIOE. 25.09

12 Ileproanueckas cucteMa XUMUYECKUX AJIEMEHTOB /. 1 27.09
W. MenaeneeBa 1 CTpOEHUE aTOMOB

13 N3meHeHue yncia 3JeKTPOHOB Ha BHEIIHEM 1 30.09
3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI'0 3JIEMEHTA.

14 [IprurHbBI H3MEHEHUSI METANINYECKUX U 1 02.10
HEMETAJLIMYECKUX CBOMCTB B IEpUOJIaX U IpynHnax.

15 OO6pa3oBaHre HOHOB, CXeMa 00pa30BaHUsI HOHHOM 1 04.10
CBSI3H.

16 B3anMoelicTBE aTOMOB XUMHUYECKHUX DJIIEMEHTOB 1 07.10
HemeTaoB. KoBajleHTHAs HEMOJISIpHAsE XUMHYECKast
CBSI3b.

17 B3aumopeiicTBue aTOMOB XUMHUYECKUX JIEMEHTOB 1 09.10
HemeTaioB. KoBasieHTHas NOJIsIpHAs XUMHUYECKast
CBSI3b

18 B3anMomelicTBrE aTOMOB XUMHUYECKUX DJIIEMEHTOB 1 11.10
METAJUIOB MEXAY CO00i — 00pa3oBaHHe METAJUIMYECKUX
KpucTaioB. Merajinyeckas CBs3b.

19 Konrtponsnas padora Nel « ATOMBI XUMUYECKHX 1 14.10
HJIEMEHTOBY.
Tema 2. IIpocThie BenecTBa 9

20 [TonoxxeHne MeTauIoB B IEPUOAUYECKON CUCTEME 1 16.10
XUMHUYECKUX 3JIeMeHTOB. [IpocThie BemniecTBa-MeTauibl
ux (puznYecKre CBONCTRA.

21 Baxxneitmme npocTsie BemecTBa-ueMeTabl. O0mme 1 18.10




¢u3HUecKre CBONCTBa HEMETAJIIOB.

22 ANIOTPONUA-CIIOCOOHOCTh AaTOMOB XUMHUYECKUX 1 21.10
3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKHX MPOCTHIX
BEILIECTB.

23 ITocrosinnas ABoraapo. KonnuectBo BeniecTB. MoJib. 1 23.10
MonsipHas macca.

24 Mossipabiii 06beM ra3000pa3HbIX BemiecTB. KpaTHbie 1 25.10
€MHUIIBI KOJIMYECTBA BEILIECTBRA.

25 Pacuetsl ¢ HCOaB30BaHNEM MOHITHI «KOJIUYECTBO 1 06.11
BEILIECTBA» « MOCTOsIHHASL ABOTaIpo»

26 MousipHast Macca ¥ MOJISIPHBIM 00bEM Ta3000pa3HbIX 1 08.11
BEILIECTB

27 PacdeTsl ¢ UCTI0JIB30BAHMEM MTOHATHI «MOJISIpHAsS 1 11.11
Maccay «MOJISIPHBIN 00bEM »

28 Kontponsnas padora Ne 2 «IIpocTeie BemecTBa 1 13.11
Tema 3. CoenvHEHHUs] XMMHUYECKUX JIEMEHTOB 16

29 Crenenb okucienus. OnpeaesieHue CTENeHN OKUCICHUS 1 15.11
0 XUMUYECKOU (hOpMYyJIie COSTMHEHUSI.

30 CocraBnenue Gopmys1 OMHAPHBIX COCTUHEHUH U OOTIIHIA 1 18.11
CTOCO0 MX HAa3BaHMI.

31 bunapHbie coeauHEHHS — OKCUIbI, XJIOPUIBI, 1 20.11
cynehuasl. CocTaBiieHne uX GOpMyIIL.

32 IIpencraBuTenu OKCUAOB U JIETYYUX BOAOPOIHBIX 1 22.11
COETUHEHUN.

33 OcHOBaHMs, UX COCTAB U Ha3BaHMsI, pACTBOPUMOCTD B 1 25.11
BOJI€.

34 [IpencraBurenu menoueit. [lonsiTHE 0 KaUECTBEHHBIX 1 27.11
peakuusx. UHAMKaTOpHI.

35 Kucnotsl, ux cocTaB U Ha3BaHUs, Ki1accu(UKaIIvsl. 1 29.11

36 [IpencraButenu kucnot. i3MeHeHne oKkpacku 1 02.12
WHANKATOPOB B KUCJIOTHOM Cpe/ie.

37 Conm Kak MpOU3BOJIHBIE KUCIOT U OCHOBaHUU. X 1 04.12
COCTaB M Ha3BaHMsI, PACTBOPUMOCTh B BOJIE

38 [IpencraBuTenu conei: XJIOpUa HATPUsI, KApOOHAT U 1 06.12
dbocdar kampus.

39 AMop(HbIE U KpUCTAIITNYECKHE BelecTBa. THIIbI 1 09.12
KPUCTAJUTMYECKUX PEILIETOK.

40 BeniecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO 1 11.12
CTpO€HHUs. 3aKOH NTOCTOSIHCTBA COCTABA.

41 Yucrtele BemecTBa U cMecu. [Ipumepsl KUIKKUX, 1 13.12
TBEPABIX U Ta3000pa3HBIX CMECeH.

42 Pacuer MmaccoBoi 1 00beMHOI 10JIEH KOMIIOHEHTOB 1 16.12
CMECH BEIIIECTB B paCTBOPE.

43 Brrunciienue Macchbl paCTBOPEHHOTO BEIIIECTBA U 1 18.12
pacTBOPHUTEIIS], C U3BBECTHOM MACCOBOM J0JIEH BEUIECTBA.

44 Konrtponsnas padora Ne 3 «CoequHeHuUs XUM. 1 20.12
AJIEMEHTOBY.
Tema 4. U3MeHeHHs1, TPOUCXOASIIIIME C BellIeCTBAMM 13

45 [TIpoMexxyTOUYHBII KOHTPOJIB 32 1 Toyroaue. 1 23.12

46 du3nYeCcKUe SBJICHUS. XUMUYECKUE PEAKIIUH. 1 25.12




47 I'openue. [TorsATHE 00 PK30 W PHIOTEPMHUUYECKHIX 1 27.12
peaKIusx.

48 WNHucrpykTax no 1/6. 3aKk0H cOXpaHEHHs] MacChl 1 10.01
BEILIECTB. XUMHUECKUE YPABHEHHSI.

49 PacueTrpl N0 XUMUYECKUM YPaBHEHHUSM BEILECTB. | 13.01

50 Peakuuu paznoxenus. [lonstue o ckopoctu 1 15.01
xuMHueckom peakiuu. Katanuzaropel. DepMEHTHI.

51 Peakuus coequnenus. Karanuruueckue u 1 17.01
HEKaTAIUTUYECKHUE, 00paTUMbIe U HEOOpaTUMBbIE
peaKkiuu.

52 Peakuuu 3amenieHus. DIEKTPOXUMHUYECKUN Pl 1 20.01
HaIpsHKEHUN METaJUIOB.

53 Peakun oomena. Peakiinu HeHWTpanu3aluy. 1 22.01

54 Tunbl XUMHUYECKUX pEAKLIUNA HA IPUMEPE CBOMCTB BOJBI. 1 24.01

55 PacueTHbIe 3a/1a4un Ha BBIYMCIIEHUE MACCHI WIIH 1 27.01
KOJIMUECTBA BEIIECTBA [0 U3BECTHON Macce.

56 PacuerHsble 3aaun Ha MpUMeECH, Ha PaCTBOPSHI C 1 29.01
ONpeICICHHON MacCOBOM J10JIeH BEIIECTBA.

57 Kontponbnas pabota Ne 4 «3meHeHus, TpOUCXOAsIINE 1 31.01
C BEIIIECTBAMMY.
Tema S. Xumuuecknii npaktuxym Nel Ilpocreiime 5
OIePALH € BelIeCTBOM

58 [pakTraeckast Nel. [paBnia TexHuKH 6€30MaCHOCTH TIPH 1 03.02
pabote B xumIdeckoM kaduHeTe. [IpruemMbl oOparieHus ¢
J1a00paTOpHBIM O0OPYIOBAHHEM.

59 [pakTryeckas Ne 2 1 05.02
«HaOmoenue 3a ropsiiieii cBevoin.

60 [paktuueckas Ne3 1 07.02
«AHaJIN3 OYBEI U BOJEI ».

61 IpakTryeckast pabota Ned«l IprzHaky XMMHYECKHX 1 10.02
pEAKIIID).

62 [paxTrueckas padota Ne 5. «IIpurotoBnenue pactsopa 1 12.02
caxapa 1 orpe/IelIeHie MacCOBOM JIOJH caxapa B pacTBOPE»
Tema S. PactBopenue. PactBopbi. CBoiicTBO 26
PAaCcTBOPOB- YJIEKTPOJIUTOB

63 PactBopenne kak (PU3NKO-XUMIIECKHI TIPOIIECC. 1 14.02
PactBoprMocTh. THITBI pacTBOPOB.

64 [TonsiTre 06 PMEKTPOIUTUUECKON TUCCOIHUAITHH. 1 17.02
DNEKTPOIUTHI U HERJIEKTPOIUTHI

65 MexaHu3M AUCCOIMALUM YJIEKTPOJIUTOB C PA3IUYHBIM 1 19.02
TUIIOM XUMUYECKOM CBSA3H, CTENIEHb
ANIEKTPOJIMTUYECKON JUCCOLUAIIIH.

66 OCHOBHBIE NOJIOKEHUS TEOPUH ATEKTPOIIUTUIECKON 1 21.02
JMICCOLIMAIIH.

67 HNoHHbIE ypaBHEHUS PEAKLUU. 1 24.02
Krnaccudukalivsg HOHOB U UX CBOMCTBA

68 Kucnotel ux xnaccudukanus Jucconmanus u ux 1 26.02
cBorictBa B cBete TO/I.

69 MounekyJspHbIE 1 HOHHBIE YPAaBHEHUS PEAKLIUN KUCIIOT. 1 28.02
B3anMopeiicTBre ¢ MeTauIaMHi M UX OKCHUJAMU.

70 BzanmopeiicTBHE KHUCIIOT C COJISIMH, C OCHOBaHHUSMHU. 1 03.03




71 OcHoBanus, uX Kiaccupukamnms. Jlucconuanus u ux 1 05.03
CBOMCTBA B CBETE TH/.

72 BzanmopeiicTBre OCHOBAHHUI C COISIMU, C KUCIOTAMH U 1 07.03
KHCJIOTHBIMH OKCHJIAMHU.

73 PasnoxeHnne HepaCTBOPUMBIX OCHOBAHUH NPH 1 10.03
HarpeBaHUHU.

74 O06o00menne cBeeHni 00 OKCHIax MX KiacCu(pUKAIIH. 1 12.03

75 XUMHYECKHE CBOMCTBA OCHOBHBIX OKCHJIOB 1 14.03

76 XUMHYECKHE CBOMCTBA KUCIOTHBIX OKCUIOB 1 17.03

77 Counn, ux kinaccuuKanus U JUCCOIUAIIHS PA3TUIHBIX 1 19.03
TuIoB coyieii. CBolicTBa B cBeTe TO/I, MX cBOMCTRA.

78 BzaumopeiicTBue coleil ¢ MeTaaaaMu, KUCIOTaMU, 1 21.03
OCHOBAaHMSIMH U COJIIMH

79 ['eneTryeckue psijibl METAIIOB M HEMETAJLJIOB. 1 24.03

80 ['enernueckas cBsi3b MEKy KJIacCaMU HEOPraHUYECKUX 1 26.03
BEIIICCTB.

81 OKuCIUTENTLHO-BOCCTAHOBUTEITHHBIE PEAKIIUH. 1 28.03

82 Peakinu noHHOro 0OMEHa U OKUCIUTEILHO — 1 07.04
BOCCTAHOBUTEJILHBIC PEAKITHH.

83 CocraBieHne ypaBHEHUIN OKUCIUTEIIIBHO — 1 09.04
BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM JIEKTPOHHOTO
Oananca.

84 CocraBneHnre ypaBHEHUN OKHUCIUTEIUTBHO — 1 11.04
BOCCTAHOBUTEJBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
OamaHca

85 CBoiicTBa U3y4eHHBIX KjaccoB BeecTB B ceeTe OBP. 1 14.04

86 CBolicTBa MPOCTHIX BEILIECTB — METAJUIOB M HEMETAJLIIOB B 1 16.04
CBETE MPEICTABIICHUI 00 OKUCIUTEILTHHO —
BOCCTaHOBHUTEJILHBIX MPOIIECCAX.

87 CBo¥icTBa KHCIIOT ¥ COJICH B CBETE MPEICTABICHUH 00 1 18.04
OKHCIIUTEIIHHO — BOCCTAHOBUTEIIBHBIX MPOIIECCAX.

88 Kontponbnas pabora Ne 5 1 21.04
«CBOWCTBa pacTBOPOB JICKTPOJIUTOBY
Tema S5 Xummndecknii npaktuxym Ne2 CpoiicTBa 4
PACTBOPOB JIEKTPOJIMTOB

89 [IpaxkTuueckas padora Ne 6 1 23.04
« MloHHBIE peakumy.

90 [IpakTuueckas pabora Ne 7 1 25.04
« YCoBUS MIPOTEKAHUS XUM. PEAKIIUN MEKTY
pacTBOpPaMU JICKTPOJIUTOB 10 KOHIIAY.

91 [TpakTuyeckas padora Ne§ «oHHBIE peakuuu. 1 28.04
CBoiicTBa KHCJIOT, OCHOBAaHUM, OKCUIOB, COJICH.

92 [Tpaktuyeckas pabora Ne9 «Pemenue 1 30.04
IKCIICPUMEHTAJIBHBIX 33729
IlopTpeTHas rajepesi BeJIMKUX XUMHKOB 6

93 [Tapanennc. Pobept boiiinn 1 05.05

94 Muxann BacunbeBuy JlIomoHocoB. MiBan AnekceeBuu 1 07.05

KabmykoB




95 Amnryan Jlopan JlaByasbe. Knox JIyn bepronne. [[xon 1 12.05
JlanbTOH.

96 Awmeneo ABoraapo. CBante ABryctT AppeHuyc 1 14.05

97 Jmutpuii IBanoBuy MeHienees. 1 16.05

98 Hrorosoe TectupoBaHue 3a Kypc 8 Kiacca. 1 19.05
Y4ueOHbIE IKCKYPCUH 4

99 DKCKYypCHs B aITeKy. 1 21.05

100 OKCKypcus B alTeKy. 1 21.05

101 OKCKypcusi B J1aOOpaTOpHIO. 1 23.05

102 | DxeKypewst B 1a00paToOpHIo. 1 23.05
Bceero — 102 yaca

B cooTBeTcTBHM € TOIOBBIM KaJIeHIApHBIM rpad)ikoM B paboueli mporpaMmme pou301ILIIo
YIUIOTHEHHUE MaTepHUaia:

- 2 ypoka 1o TeMe «IKCKypcus B anTeKy 00benuHs0TCs U npoBoasaTes 21.05;
- 2 ypoka 1o Teme “ DKCKypcHs B JlabopaTopuro.” o0beauHsoTes U npoBoaarcs 23.05;
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KajeHaapHo — TeMaTH4eCcKoe NJIAHUPOBAHME

9 kaace
No HaumenoBanwue pa3aena u Tem Komnuuect JlaTa
ypoka 0 Hacon wiad | gakT
Beenenue. O0mas xapakTepucTUKa XUMHYECKUX 11
3JIEMEHTOB U XUMHYECKHX PeaKuuid.
1 IlepBuunsiil nHCTpYyKTaX 110 Th. Xapakrepucruka 1 04.09
XUMHUYECKOTO JIEMEHTa IO KHCIOTHO-OCHOBHBIM
CBOMCTBaM 00pa3yeMbIX UM COeAMHEHUN§ |
2 XapakTeprucTuKa XUMHUYECKOTO 3JIEMEHTA 110 €T0 1 06.09
MOJIOKEHUIO B MEPUOAUUECKON CUCTEME XUMHUECKUX
snemenToB J[.M.Menneneena §1
3 BxoHO#I KOHTPOJIBHBIH cpe3. AMpOTEepHbIE OKCHIBI U 1 11.09
TUIPOKCUIBI §2
4 Ilepuoanueckuii 3akoH n Ilepnoanueckas cuctema 1 13.09
JL..MenneneeBa B CBETE YUEHHUs O CTPOEHUHU atoma §3
5 XuMHUecKas OpraHu3anus )KUBOU U HEXKUBOU MPHUPOJIbI 1 18.09
§4
6 Knaccudukanus XauMU9ecKruX peakiuii o pa3IunIHbIM 1 20.09
OCHOBaHHAM §5
7 [ToHsITHE O CKOPOCTH XUMHUYECKON peakumu.§5S 1 25.09
8 Karanuzatoper §6 1 27.09
9 O06o01eHre U cucTeMaTu3alys 3HaHu| TI0 TeMe 1 02.10
«BBenenne. O0mas XxapakTeprUCTUKa XUMHIECKUX
3JIEMEHTOB M XUMHUYECKHUX peakuuii» §1-6
10 Kontponbnas pabota Nel 1 04.10
o TeMe «Beaenne. O01mas xapakTepucThKa
XUMHUYECKHUX 3JIEMEHTOB U XUMHUYECKUX
peaxkuuin»
11 AHanu3 KOHTPOJIBHON pabOTHI. 1 09.10
Tema 1. MeTasisbl 15
12 [TonoxxeHne MeTajliIoB B IEPUOANIECKOU CHCTEME . 1 11.10
du3nyecKre CBOMCTBA METAILIOB. §7,8
13 XuMudeckue cBoicTBa MeTaaioB §11 1 16.10
14 Mertainmsl B ipupoje. Obiue cnocoObl UX MOTYUYEHUS 1 18.10
§12
15 [Tonstue o koppo3uu MeraioB §13 1 23.10
16 OOmas xapakrepucTrka 31nemMeHToB I A rpynmer. §14 1 25.10
17 CoenuHeHUS MIETOYHBIX MeTaUIoB §14 1 06.11
18 [llenouno3emenbHbIe MeTAUTBL. §15 1 08.11
19 CoeauHeHus MIEI0YHO3EMEIbHBIX MeTaIIOB §15 1 13.11
20 AmoMUHUR: ero GU3NYECKUe U XUMUYECKHUE CBOKCTBA 1 15.11
§16
21 AntoMuHUM U ero coeauHeHus §16 1 20.11




22 XKeneso ero puzmueckne U XUMHIECKUE CBOMCTBa §17 1 22.11
23 enetnueckue paapl Fe?' u Fe3™ §17 1 27.11
24 O06006meHue 3Hanui mo Teme «Metamiey §7-17 1 20.11
25 KonTtponbHast pabora Ne2 mo teme «MeTaubiy 1 04.12
26 AHann3 KOHTPOJIBHOH pabOoThI 1 06.12
Tema 2. IIpakTukym 1. «CBoiicTBa METAVIOB U HX 2
COeIMHEHUIN»
27 IT/P Nel OcymiecTBieHHE HENOYKH XUMHUECKUX 1 11.12
IIPEBPALICHUI METAJUIOB.CTP. 125
28 IT/P Ne2 IlomyueHue U CBOWCTBa COeTMHEHUN 1 13.12
METaJUIOB.CTp.127
Tema 3. Hemerasibl 26
29 [IpoMeKyTOUHBIN KOHTPOJIbHBIN CPE3. 18.12
30 OOmas xapakTepUCTUKAa HEMETAIIOB, XUMUIECKHE 20.12
CBOWCTBAa U CIOCOOBI MX TOJTyYeHHs.§ 18
31 Bomopon §19 1 25.12
32 Boga §20,21 1 27.12
33 [ToBropusii nHCTpYKTaX N0 Th. ['anorensr §22 1 10.01
34 Coenunenus rajoreHoB §23,24 1 15.01
35 Kucnopon §25 1 17.01
36 Cepa, ee ¢pusnueckue 1 XUMHIECKUE CBOMCTBA §26 1 22.01
37 Coenunenus cepbl §27 1 24.01
38 Cepnas xucnora u ee conu §27 1 29.01
39 Cepnas kucnorta kak okuciautens. [lonydyenne n 1 31.01
[IpumeHeHne cepHoil KUCIOThl §27
40 A30T 1 ero coiictBa §28 1 05.02
41 AMMHaK u ero cpoiictra. §29 1 07.02
42 Conu ammonusa §30 1 12.02
43 Oxcupl a30Ta. A30THas KACJIOTA KaK AJIEKTPOJINT, €€ 1 14.02
npuMeHenue §31
44 A30THasi KHCIIOTa KaK OKUCIIUTENb, ee noiaydenue §31 1 19.02
45 ®dochop. Coequnenus pochopa. [lonstre o hochopubIx 1 21.02
ynoopenusix. §32
46 VYraepon §33 1 26.02
47 Oxkcupp! yraepona §34 1 28.02
48 VYronpHas KucinoTa u ee cojik. JKeCTKOCTh BOJbI 1 1 05.03
crocoObl ee ycTpanenus. §34
49 Kpemuuii §35 1 07.03
50 Coenunenus kpemHust §35 1 12.03
51 CunukaTHas NMPOMBIIUIEHHOCTh §35 1 14.03
52 O0606menue o reme «Hemeramasry §18-35 1 19.03
53 Kontponbnas padotaNe3 mo teme «Hemeramabny 1 21.03
54 AHanM3 KOHTPOJIBHOU pabOTHI. 1 26.03
Tema 4. [IpakTukym 2. «CBOMCTBA COeMHEHUI 3
HEMeTAJLJIOB
55 IT/P Ne3 Pemienue sKcriepMMEHTANIBHBIX 3a/1a4 110 TEMe 1 28.03




«Ilonrpynma a3ora u yraepoja» ctp.259

56 I1/P Ne4 Pemienue sKCriepMMEHTANIBHBIX 3a/1a4 [0 TEME 1 09.04
«Ilonrpynma kuciopoga» ctp. 259

57 IT/P Ne5 Tomyuenue, coOrpaHue U paclioO3HaBaHUE ra3oB 1 11.04
cTp. 262
Tema 5. O60011eHMe 3HAHMI IO XUMHH 32 KyPC 11
OCHOBHOM mKoJbI. [IoAroTOBKa K rocy1apcTBeHHOM
utorosoii arrecrauuu ('MA)

58 [Tepuonnueckuii 3akon u [lepuoanueckast cucrema JI. U. 1 16.04
MenjiesieeBa B CBETE TCOPUHU CTPOEHHUS aToma. §36

59 [Tepuonuueckuii 3akon u [lepuoanueckas cucrema /1. 1. 1 18.04
MeHieneeBa B CBET€ TEOPUH CTPOEHUs aToma. §36

60 Bupl XuMU4ecKuX CBsI3€H U TUIIBI KPUCTATUIMUECKUX 1 23.04
perieTok. B3auMocBsI3b CTpOEHUSI U CBOMCTB BEILIECTB
§37

61 Krnaccudukanus XMMHUECKUX peaklMi M0 pa3IudyHbIM 1 25.04
npu3HakaM. CKOpOCTh XUMHUYECKUX peakiuil. §38

62 Jlucconmariust 3JIEKTPOIUTOB BBOAHBIX PACTBOPAX. 1 30.04
Wonnble ypaBHeHust peakiuu §39

63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuun §40 1 07.05

64 Hrorosas koHTpoibHas paborta Ned 1 14.05

65 Kiaccudukanus u cBoiicTBa HCOPraHMYECKUX BEIICCTB 1 16.05
§41

66 Knaccudukanms u cBoiicTBa HEOPraHUYECKUX BEIICCTB 1 16.05
§42

67 TectupoBanue 1o Bapuantam ['MA  u gemoBepcum. 1 21.05

68 [ToBTOpEeHHe U 00001IeHNE Kypca XUMHUHU. 1 23.05
Hroro 68

B cooTBeTcTBHY C TOAOBBIM KaJlleHJapHBIM rpaduKkoM B paboueil mporpaMme Mpou301LUI0
YIUIOTHEHHE MaTepuana:

- 2 ypoka no Teme «Knaccudukaius u cBoicTBa HEOPraHMUECKUX BEIIECTB» 00bEINHAIOTCS U
nposoasres 16.05;



