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ITosicHuTEeIbHAA 3alIUCKA

Pabouaa npoecpamma no xumuu cocmaeénrena B COOTBETCTBUH C I[Iporpammoill OCHOBHOTIO 0OIIEro
obpazoBanus o xumu. 8-9 kmaccel. ABropsl O.C. ['abpuensn, A.B. Kynosa.

O0mas xapakrepucTuka yueOHOro npeamera.

[Ipenyaraemas mporpaMMa MO XMMHH PacKpbIBaeT BKJIAJ y4eOHOro IMpeaMera B JOCTH)KEHHE Lienel
OCHOBHOTO 00111eT0 00pa30BaHUs U ONPEICISET BAXKHEHUIINE COAepKATEIbHbIC TMHUN IPEIMETa:

* «BEILECTBO» — 3HAHHUE O COCTABE M CTPOCHHUH BEIIECTB, X CBOMCTBAX M OMOJIOrMYECKOM 3HAUYCHUH,

* «(XUMHUYECKasl PeaklUs» — 3HaHMUE O MPEBPAIICHUAX OJHUX BELIECTB B JPYrUe, YCIOBHUIX MPOTEKAHUS
TaKUX MPEBpAIEHUI U criocobax yIpaBieHHs peaKkUsIMU;

* (IIPUMEHEHHE BEIIECTB» — 3HAHMWE U ONBIT OE30M1acCHOr0 OOpaIleHHsl C BEIIeCTBAaMH, MaTepUalaMu U
rpoiieccaMmu, HeOOXOIMMBIMHU B OBITY U Ha TIPOU3BOJICTBE;

* «I3BIK XUMHUM» — ONEPUPOBAHUE CUCTEMON Ba)KHEHIINX XUMHUECKUX MOHATHH, 3HAHUE XMMUYECKON
HOMEHKJIATYphbl, @ TAKXKE OBJIACHHE XUMUYECKON CUMBOJIMKOM (XUMUYECKUMHU (GOPMYJIaMU U YPAaBHEHUSIMHU).

B mpouecce ocBoeHuss mporpamMmbl Kypca XUMHHM U1 OCHOBHOW IIKOJIBI Y4allUecs OBJaJE€BaIOT
YMEHUSIMH CTaBUTb BOIPOCHL, HAONIOAATh, OOBSICHATH, KiIaccUu(UUIUPOBATh, CpPAaBHUBATh, IPOBOIUTH
HKCHEPUMEHT U MHTEPIPETUPOBATh BHIBOJbl HAa €ro OCHOBE, OIpPENENsATh MCTOYHUKH XUMHUYECKOU
uHboOpMalMy, MOgy4aTb M aHAJIU3UPOBaTh €€, a TaKKe T[OTOBUTb Ha JTOH OCHOBE COOCTBEHHBIH
MH(GOPMALIMOHHBIA MTPOAYKT, TPE3EHTOBATH €r0 H BECTH JTUCKYCCHIO.

Kypc xumun 8 kiacca nzydaercs B JjBa 3Tara.

[lepBblii 3Tam — XUMHSI B CTaTHKE, Ha KOTOPOM pacCMaTpPUBAIOTCA COCTaB M CTPOEHHE aromMa M
BeniecTBa. Ero oCHOBY COCTaBISIOT CBEJIEHHUS] O XUMUYECKOM 3JIEMEHTe U (opMax ero CyliecTBOBaHUA-aTOMaX,
M30TONAaX, MOHAX, MPOCTHIX BEIIECTBAX M MX BAKHEHIIUX COEAMHEHUSX (OKCHAAX W JPYTUX OMHApHBIX
COEIMHEHUSX, KICIIOTaX, OCHOBAHUSAX U COJISIX), CTPOCHUH BEIIECTBA (TUIOJOTUN XMMHUECKHUX CBA3EH M BUIax
KPUCTAJUTMYECKUX PEIIETOK).

Bropoit 3Tann — XuUMHA B IMHAMUKE, HA KOTOPOM YYaIHMECS 3HAKOMSATCS C XUMHUYECKUMU PEAKLMSIMU
Kak (yHKIUed cocraBa M CTPOEHHUS YYACTBYIOIIMX B XHUMHUYECKUX IPEBPAIIEHUSAX BEUIECTB M HX
kinaccupukanuu. CBOHCTBAa KHUCIOT, OCHOBAaHMH U COJIEH Cpa3y paccMaTpuBalOTCd B CBET€ TEOPHUHU
JNEKTPOJUTUYECKON Aucconnanuu. Kpome 3Toro, CBOMCTBA KUCIOT U COJIEH XAPAaKTEPU3YIOTCS TAKKE B CBETE
OKHUCJIUTEIBHO-BOCCTAHOBUTEINIBHBIX ITPOLIECCOB.

OcHoOBHBIE HEH NIPEATIAraeMoro Kypca:

* MaTepHalibHOE EIUHCTBO BEIIECTB €CTECTBEHHOTO MHUPA, MX T€HETUYECKasl CBS3b;

* MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXAY COCTaBOM, CTPOEHHEM, CBONCTBaMH, IIOIYYeHHEM U
IIPUMEHEHUEM BELIECTB;

* I03HaBAEMOCTb BEILECTB U 3aKOHOMEPHOCTEN IPOTEKAHUS XUMUUYECKUX PEAKLIU;

* 00BACHSAIOIIAs U MPOTHOZUPYIOLIAA POJIb TEOPETUUYECKUX 3HAHUM I (aKTOJOIMYECKOro MaTepuasa
XMMUU JIEMEHTOB;

* KOHKPETHOE XHMUYECKOE COEIMHEHHE KaK 3BEHO B HENPEPBHIBHON LIENM INPEBPALLEHUI BEIIECTB,

YUaCTBYHOIICC B KPYI'OBOPOTC XUMHUYCCKUX DJICMCHTOB U XUMHYECKOU OBOJIIOLIUH,



* 00BEKTUBHOCTh M MO3HABAEMOCTh 3aKOHOB IPUPOJIbI; 3HAHUE 3aKOHOB XMMHH TO3BOJISIET YIPABIATH
XUMHAYECKMMHU TPEBPALICHUSAMHU BELIECTB, HAXOJUTh SKOJOTHYECKH Oe30IMacHble CIIOCOObI MPOU3BOACTBA M
OXpaHbl OKPY’KaIOILEH CPeIbl OT 3arpsi3HEHUS;

* B3aUMOCBSI3aHHOCTb HayKH U MPAKTUKH; TPEOOBAaHUS MPAKTUKH — JBUKYIIAs CUJla Pa3BUTUS HAYKH,
yCHeXHu MPAKTUKU 00YCIOBIIEHBI JOCTHKEHUSIMU HAYKH;

* pa3BUTHE XMMMUYECKON HAYKH M XHMH3AlMs HApPOJHOTO XO3SICTBa CIyXKaT MHTEpEcaMm yesloBeKa U
o0IIecTBa B IEJIOM, UMEIOT T'YMaHUCTUYECKUN XapaKTep W MPU3BAaHBI CIIOCOOCTBOBAThH PEIICHHUIO III00ATBHBIX
po0GsieM COBPEMEHHOCTH.

OTU uaeu peain3yloTcsl MyTeM JOCTHUKEHUS CICAYIOUUX Uelell:

1. popmuposanue y ydammxcsi XAMHUUECKOW KapTHHBI MHpa KaK OPraHWYEeCKOH YacTH €ro LEIOCTHON
€CTECTBEHHOHAYYHON KAPTUHBI;

2. passumue TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydaniuxcs
B [IPOLIECCE U3YyUEHUS MU XUMUYECKOW HAYKHU M €€ BKJIaJja B COBPEMEHHbBINH HAYYHO-TEXHUUYECKUH TPOTpecc;

3. @opmuposanue BaXHEWINIUX JIOTUYECKUX OIEpAIMid MBIIUICHUS (aHAIW3, CHHTE3, 0000IIeHuE,
KOHKpEeTH3alusl, CpaBHEHHUE U Jp.) B MPOLECCE TTO3HAHMSI CUCTEMbI BaKHEHIINX MOHATUN, 3aKOHOB U TEOPUI O
COCTaBe, CTPOCHHUH U CBOMCTBaX XMMHUYECKUX BEIIECTB;

4. gocnumanue yOSKIEHHOCTH B TOM, YTO IMPHUMEHEHHE MOJNYYEHHBIX 3HAHUW U YMEHHMHA MO XUMHH
SIBJIICTCSI 0O BEKTUBHON HEOOXOAMMOCTRIO JIsI 0€30TIaCHON pabOTHI C BEIIECTBAMHU U MaTepUaiaMH B ObITY U Ha
IIPOU3BO/ICTBE;

5. npoexmuposanue u peanusayusi BBITYCKHUKaMHU OCHOBHOW IIKOJIBI JIMYHOM 00pa3oBaTeNbHOM
TpaeKTopuu: BbIOOp mpoduiast oOydeHHs B CTaplled HIKoJe WM MpOo(pEecCCHOHAIBLHOIO 00pa3oBaTENIbHOTO
YUPEXKIEHUS;

6. o06na0enue KIOYEBHIMH KOMIETEHIUSAMH (y4eOHO-TIO3HABATENbHBIMU, WH(MOPMAIIMOHHBIMH,

IEHHOCTHOCMBICIIOBBIMU, KOMMYHI/IKaTI/IBHI)IMI/I).

VYyeOHasi mporpamma COOTBETCTBYeT mporpamme QopmupoBanus MKT-komMmeTeHTHOCTEH, mporpamme
pazButus YVY/I.

VYyebnas nporpamma ommpaercs Ha mpuoputetHsie migs HOY COIIl OOIL] «lllkomna» TEXHOJOTHU:
TEXHOJIOTUU WHIUBUAYyaTH3alUU OOYYECHHs, METOJ[ MPOEKTOB, MH()OPMAIIMOHHBIE TEXHOJIOTUU, JTUYHOCTHO-
OpPUEHTUPOBAHHBIC TEXHOJIOTHH, TEXHOJIOTUH 3/I0POBHECOCPEIKECHHUS.

Hcnone3yrores cinenyromue GopMbl YPOKOB, IPEJICTABICHHBIE B HUXKECIETYIONIEH TabauLe:

Kunaccnueckue THIIBI YPOKOB HeTrpaanumnoHHble TUIIBI YPOKOB
BBonHsbIl ypok Ypok-nyremecTsue

YPOK HOBBIX 3HAHHI YPpOK-COpEeBHOBAaHME

VYpoxk 3aKkperuieHus: 3HaHUI Ypok-nucnyt

YPOK KOMIIJIEKCHOT'O ITOBTOPEHUS Ypok TBOpUECTBA

Ypok npoBepKy 3HAHUI Ypok-KOHKYpC




Ypok 00001meHust HNHTerpupoBaHHbIN YPOK

Ypok KoppeKkuu Ypok-urpa

Ypok npakTuKym

MecTo y4eOHOro npeaMeTa B y4eOHOM ILJIaHe
@DenepanbHblil Oa3UCHBIM yuyeOHBIN 00pa3oBaTeNbHBIN MIaH W 0a3ucHbI yueOnblil wian YOY COILI
«OOI1 «Illkoma» st OCHOBHOTO 00IIero 00pa3oBaHUs MpeIycMaTpUBaeT 003aTesIbHOE M3y4YeHHE MpeaMeTa

xumus B o0beme 138 vacoB (2 yaca B Hegenmo B 8, 9 kiaccax).

Pe3yabTaThl H3yueHUs: mpeaMera.
IIpeomemnvimu pesynomamamu SIBISIFOTCS CIEAYIOUINE YMEHUS:
1-5 qunus pazeumus — ocoznanue ponu eujecmas:
- OTIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;
- OOBSICHATDH POJIb BEIIECTB B X KPYTOBOPOTE.
2-5 TUHUSA PA3BUMUS — PACCMOMPEHUe XUMULECKUX NPOYECCOo8:
- IPUBOJIUTH IPUMEPHI XUMHUUECKUX MPOIIECCOB B IPUPOJIE;
- HAXOIUTh YEpPThl, CBUACTECIBCTBYIOIIME OO0 OOIIMX NpPHU3HAKAX XUMHUYECKHUX IIPOLIECCOB M HX
pa3IuvusIx.
3-5 IUHUA paA3BUMUS — UCNOIb308AHUE XUMUYECKUX 3HAHULL 8 ObIMY:
- OOBSCHATH 3HAUEHUE BEIIECTB B )KU3HU U XO35HUCTBE UYeJIOBEKa.
4-5 qunHUA pazeumus — 00BACHAMb MUP C MOYKU 3PEHUS XUMUL:
- IEPEYUCIIATh OTIUYUTENbHBIE CBOMCTBA XUMUUECKHUX BEIECTB;
- pa3InyaTh OCHOBHBIE XUMUUYECKHE MPOLECCHI;
- OIIPEAENIATh OCHOBHBIE KJIACChl HEOPTAaHUUECKUX BEILIECTB;
- IOHUMATh CMBICTT XUMHUYECKUX TEPMUHOB.
S-5 IUHUSL paA36UumMusi — 081a0eHue 0CHOBAMU MeMO008 NO3HANHUSL, XAPAKMEPHBIX Ol eCMeCmEEeHHbIX HAVK:
- XapaKTepHU30BaTh METO/Ibl XUMUYECKOW HayKu (HaOJII0IeHIEe, CpaBHEHHE, SKCIIEPUMEHT, U3MEpPEHHE) U
UX pOJib B TO3HAHUU MTPUPO/IBI;
- MPOBOJANTH XUMHYECKHUE OTBITHI  SKCTIEPUMEHTHI U OOBSICHATH UX PE3YITbTaThI.
6-51 UHUA pazeumus — yMeHUue OYeHUBams nogeodeHuUe 4elo8eKd ¢ MOYKU 3PeHUs XUMUYECKOU De30nacHocmu
1O OMHOWEHUIO K Yel08eKY U Npupooe:
- HWCMOJIb30BaTh 3HAHUS XUMHUHU MPHU COOIIOJEHUHM MPABWJI HMCIOJIH30BAHUS OBITOBBIX XHUMHUYECKHUX
Mpenaparos;
- pa3nuyvarh OMacHbBIC U OE30TacCHBIC BEIIECTBA.
MeTtanpeaAMeTHBIMH pe3yJbTaTAMHU H3yYEHHUS Kypca «XHUMHUS» sBIsSETCS (POpMHpOBaHHE YHHUBEPCAIbHBIX
yaeOHbIx aeiictBuid (YVY]).
Pezynamuenvie YY/I:
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MO/ PYKOBOACTBOM YYHTENS W (WJIM) CaMOCTOSITEIIBHO OOHapyXHBaTh W (POPMyIHUpOBaTh y4eOHYIO
npobaeMy, OnpeAessaTh Lelb YUeOHOM AesITeNbHOCTH, BEIOUPATh TEMY MTPOEKTA;
CTaBHUTH LEJIb JCSATEIHHOCTH HA OCHOBE MOCTABJICHHOW MPOOJIEMBI U MpeaigaraTb HECKOJIBKO CIIOCO0O0B
€€ JIOCTHKEHUS;
BBIIBUTaTh BEPCUU pEIICHHs MPOOJeMbl, OCO3HABAaTh KOHEUYHBIA pe3ylnbTaT, BBIOMpPATh U3
IIPEIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS 1IEIN;
CaMOCTOSITENIbHO aHAJIM3UPOBATH YCJIOBUS JTOCTHIKEHUS 1IEJIM HA OCHOBE Y4€Ta BBIJIEICHHBIX YUUTEIEM
OpPUEHTHUPOB JCUCTBUS B HOBOM y4eOHOM MaTepHare;
COCTaBIATh (MHAMBHUAYAJIbHO WJIM B TpYIIe) IUIAH peHIeHHus Mnpodiaembl (B TOM 4HCIE, B XOJE
BBITIOJTHEHUS IIPOEKTA);
IUTAHUPOBATh PECYPCHI AJIsl JOCTUKEHUS LIETIH;
paboTas Mo MiaaHy, CBEpSITh CBOM JIEHCTBUS C LEJNbIO M, MPU HEOOXOJMMOCTH, MCIPABIATH OMIMOKU
CaMOCTOSITEIILHO;
B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENIbHO BBIPAOOTaHHBIE KPUTEPUU OLIEHKH;
Ha3bIBaTh TPYAHOCTH, C KOTOPBIMHM CTOJKHYJICA NpU pEHICHUM 3aJadud, W MpeasiaraeT MyTH HX
MpeooaeHus/ n30eranus B JalbHEHIIeH e TeIbHOCTH.

Ho3naseamenvnvie YY/[:
aHAJTM3UPOBATh, CPABHUBATH, KIACCU(PHUIIMPOBATH U 0000IIATh (DaKThI U SBJICHUS; BBISBIATH TPUYHHBI U
CJIEJICTBHS IIPOCTHIX SBJICHU;
OCYIIECTBIISITh CpaBHEHHE, KJIAacCU(UKAINIO, CAMOCTOSITEIbHO BbIOMpasi OCHOBAaHUS M KPUTEPUU IS
yKa3aHHbIX JOIMYECKUX OIepaluii;
CTPOUTB JIOTHYECKOE PACCYXKIECHUE, BKIIOYAIOIIEE YCTAHOBICHUE IPUYUHHO-CIIECTBEHHBIX CBSI3EH;
CO3/1aBaTh CXEMaTHUECKHUE MOJIENH C BbIIEJICHUEM CYIIECTBEHHBIX XapaKTePUCTUK O0bEKTa;
COCTaBJISITh TE3UCHI, PA3JINYHBIE BUJBI IIJIAHOB (IIPOCTHIX, CIOMXKHBIX U T.I1.);
npeoOpa3oBbIBaTh HH(POPMALIKIO U3 OJTHOTO BUAA B APYro (TabiuIly B TEKCT U 1Ip.);
YMETh ONpEIENATh BO3MOXKHBIE HMCTOUYHUKH HEOOXOJUMBIX CBEIEHHUH, NpPOM3BOJIUTH IOUCK
nH(pOpMalUY, aHAJIM3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb;
OCYIIECTBIISITh PACHIMPEHHBIH TOUCK HWH(POPMAllMU C UCIHOJIb30BAaHUEM pPECYpPCOB OMOIMOTEK U
WNHurepHera;
CUMTHIBaTh HH(OpPMAIMIO, TPEACTABIEHHYIO C UCIOJb30BAHUEM paHEe HEHM3BECTHBIX 3HAKOB
(CMMBOJIOB) IPH HAJMYUK UCTOYHHUKA, COJEPKAIIETO UX TOIKOBAHHUE;
CO3/1aBaTh MOJIENU M CXEMBI IS pellIeHus 3a1ay;
NEPEBOJIUTH CIIOKHYIO 110 COCTaBY MH(POPMALIUIO U3 TpauIecKOro Wi CUMBOJIBHOTO MIPECTABICHNUS B
TEKCT U HAa00OPOT;
YCTaHaBIIMBATh B3aMMOCBA3b OMMCAHHBIX B TEKCTE COOBITHI, SIBIEHUH, IPOLIECCOB;
y4acTBOBAaTh B POEKTHO - UCCIIEIOBATEILCKOM 1eATEIbHOCTH;

IPOBOJIUTH HAOMIOICHNE U SKCIIEPUMEHT TOJT PYKOBOACTBOM YUUTEIIS;
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OCYIIIECTBIIAITh BBIOOp HambOosee 3G EKTUBHBIX CIOCOOOB pelIeHUs 3aJad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;
JIaBaTh OIPEJICIICHUE TOHITUSM;
yCTaHaBIMBATh NPUUNHHO-CJIE/ICTBEHHBIEC CBS3H;
OCYIIECTBIISITh CpPaBHEHHE, CEpPHAIMI0 U KIACCU(UKALNUIO, CAMOCTOSATEIbHO BBIOMpAs OCHOBAHUS U
KPUTEPHUH ISl YKa3aHHBIX JIOTHYECKUX OTEepaIlHii;
CTaBUThH POOJIEMY, apryMEHTUPOBATH €€ aKTYaJIbHOCTb;
CaMOCTOSITENIbHO MPOBOAMTH HCCIEAOBAaHWE Ha OCHOBE INPHUMEHEHHUS METOJOB HAOMIOACHUS U
JKCIIEPUMEHTA.

Kommynuxamuenwie YY/I:
CaMOCTOSITENIFHO OPraHM30BBIBATH y4eOHOE B3aMMOJEcTBHE B Trpymnne (OmpenensTs oOIme e,
pacrpenenaTb poju, JOroBapuBaThCs APYT ¢ APYTOM U T.1.);
coOroaaTh HOPMBI MYOJIMYHON PeUr U periiaMeHT B MOHOJIOTE U IUCKYCCHUH;
BJIAJICTh MOHOJIOTUYECKON M JUANIOTHYECKOH (popMamMHM pedd B COOTBETCTBUHU C TPAMMATHYECKUMHU U
CHHTAaKCUYECKMMH HOPMaMH POJHOTO S3blKa B MOHOJOre (IMyOJMYHOM BBICTYIUICHWH), IUAJIOTE,
TICKYCCHUU;
dbopMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO, apPTyMEHTUPOBATh UX;
KOOPAWHUPOBATH CBOIO MO3UIHIO C MO3UIUSAMU MMAPTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO;
yYCTAaHABJIMBATh M CPAaBHUBATh pa3HbIe TOYKH 3pPEHHS, MPEXKIE YeM MPHHUMATh PEIICHHUs W JIeIaTh
BBIOOD;
CIOPHUTH U OTCTaWBaTh CBOIO MO3UIIMIO HE BPaXXICOHBIM JJIsl OIIIIOHEHTOB 00pa3oM;
OCYILECTBIISATh B3aUMHBII KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aHMOIIOMOIIb;
OpraHU30BBIBATH M TUIAHUPOBATH YIEOHOE COTPYIHUIECTBO C YIUTEIEM U CBEPCTHUKAMU;
OTIpeNeNATh 1eNu U (QYHKIIMH YYaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS;
IUTaHUPOBATh 001IHME CIOCOOBI PabOTHI;
yMeTh paboTaTh B TIpyNIe — YyCTaHAaBIMBaTh pabodue OTHOWICHHs, Y(PPEKTUBHO COTPYIHUYATH MU
CTIIOCOOCTBOBATh NMPOYKTUBHOW KOOTIEPAIINH;
MHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB M CTPOUTH MPOAYKTHBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMHU
U B3pOCIIBIMH;

YUYUTBIBATH PA3HBIC MHCHUA U UHTCPCCHI U 000CHOBBIBATH CO6CTB€HHYK) IO3UIIHMIO.

Cpeocmeom  opmuposanuss KOMMYHUKATUBHBIX YVY]J[ cioyxaT TEXHOJOTHS MPOOJIEMHOTrO Juaiora
(moOyxaaomuid U MOABOASIIMN Auanor) U paboTa B MajbIX TpYIIax, TakkKe HCIOJIb30BaHHUE HAa YpOKax
AJIEMEHTOB TEXHOJIOTUU IIPOAYKTUBHOIO YTE€HUSI U HABBIKOB CMBICIIOBOT'O UYTEHHUS.

JINYHOCTHBIMH pe3yJdabTaTaMi U3YUCHHA IIPpEAMETA «Xumus» B 8 Kltacce SIBISIOTCS CJICAYIOINUEC YMCHUA:

O0CO3HaBaTb C€AMHCTBO M MLECJIOCTHOCTH OKPYXAOMIEro MHpPA, BO3MOXHOCTH €ro0 IO3HABAEMOCTH H

00BACHUMOCTH Ha OCHOBE ,Z[OCTI/I)KGHI/Iﬁ HAYKH;



» TIOCTETICHHO BBICTpaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HABAaTh NOTPEOHOCTh H
TOTOBHOCTh K €aMOOOpa30BaHHIO, B TOM YHCJIE€ U B PaMKaxX CaMOCTOSITEILHON JAEATEIbHOCTH BHE
LIKOJIBI;

» OIICHUBATh KU3HEHHBIC CUTYAIMH C TOYKH 3pEHHS 0€301MacHOro 00pasa )HU3HH U COXPAHCHUS 37J0POBbSI;

» OIICHUBATh SKOJIOTUYCCKUI PUCK B3aUMOOTHOIICHUH YEIOBEKA U TPUPO/IBI;

» (opMHUPOBATh IKOJIOTMYECKOE MBIIICHHE: YMEHHE OIICHUBATH CBOIO JAEATEIBHOCTD U MOCTYIKH JAPYTHX
JIOACH C TOYKH 3PEHUSI COXPAHEHUS OKPYXKAIOMIeH CpeJibl - TapaHTa KU3HU U OJIaronoiIydus oA Ha
3emuie.

KoHTposb mmaHupyemsIx pe3yabTaToB

KouTpoabs miaHupyemMbIX MeTanmpeAMeTHBIX U MPeIMETHBIX Pe3yJbTATOB yyaluxcs (TEeKyLIuH,
MIPOMEKYTOUHBIN, UTOTOBBIN) MpeIyCMaTpUBAET CleAyIomHe (GOpMbI M METOABI: aHAJTN3 JUHAMUKU TEKYIICH
yCIIEBAEMOCTH, YCTHBIA OMPOC, XUMHUYECKHI NUKTAHT, MUChbMEHHAsl CaMOCTOsATENbHAsl paboTa, MpOBEPOUHAS
paboTta, KOHTpoipHasi paboTa, mMpakTUyeckas paboTa, TECTOBBIE 3aJaHMs, OKIal, TBOpUecKas padora,
noptgonuo.

Tak Kak JIMYHOCTHBIE pE3yJbTaTbl KOJMYECTBEHHO HE OLIEHUBAIOTCA, M HX OLCHUBaHUS
MpeycCMaTpUBAETCsl METOJ| HAOMIOACHUS U TOJdy4eHHe MH(OPMAalUU OT CEeMbH, KJIACCHOTO PYKOBOIUTENS U
yuUuTeNIeH-TPEIMETHUKOB.

Copaeprxanue yueOHOro npeamera (Kypca)
8 kirace
BBenenue

[lpeamer xumuu. MeTonpl TO3HAHUS B XUMHUM: HaOJIOJEHHE, ODKCIIEPHUMEHT, MOJEIMpPOBAHUE.
HcTouHnKM XUMHUYeCKOH HH(OpMAINHY, ee TOTyYeHHe, aHaIU3 U IPEJCTaBIeHHUE ero pe3ybTaToB.

[TonsiTE O XMMHMYECKOM 3JIEMEHTE U (OopMax €ro CyuecTBOBaHHS: CBOOOJHBIX aromax, MPOCTBIX U
CJIOKHBIX BEI[ECTBAX.

[TpeBparenus: BemecTB. OTIWYME XUMUYECKHX DPEAKIHMi OT (Qu3ndeckux siBneHui. Ponbp xumun B
KHU3HM YenoBeka. XeMopuius u xemohoous.

KpaTtkue cBeaeHust U3 UCTOPUHM BO3HUKHOBEHHS] U Pa3BUTUAXUMHUH. POJb OTE€YECTBEHHBIX YYEHBIX B
CTaHOBJICHMHM XUMUYeCKON HaykH - paboTsl M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneena.

XuMHYecKass CHUMBOJMKA. 3HAKM XHMHYECKUX DJEMEHTOB M MPOUCXOXKIECHUE MX Ha3BaHUMU.
Xumnueckue Gopmyinbl. Uaaekcsl u kodguuneHTsl. OTHOCUTENbHBIE aTOMHAS U MOJIEKYJISIpHAst MacChl.

[TpoBeneHne pacueToB MacCOBOH J10JIM XUMUYECKOTO 3JIEMEHTA B BEIIECTBE HA OCHOBE €r0 (POPMYJIBL.

[Tepunonnueckas cuctema Xumudeckux aeMeHToB [[. M. MenzeneeBa, ee CTpyKTypa: Majblie U OOJbIINe
nepuoJipl, rpynnbl U noAarpynnbl. [lepuonndeckas cucTtemMa Kak CIpaBOYHOE MOCOOME I IMOJTyYeHHS
CBEICHUN O XUMUYECKHUX DJIEMEHTaX.
demoncTpauuu. 1. Monenu (mapocrepkaeBoie U CrroapTta-bpurine6a) pa3iaudHbIX TPOCTHIX M CIOXKHBIX
BemiecTB. 2. Koyeknusa CTeKIIHHON XuMHU4Yeckoi nocyasl. 3. Koiutekuus mMaTtepuanoB U U3IEIUd U3 HUX Ha
OCHOBE aJIfOMHUHUSL. 4. B3aumoelicTBue MpaMopa ¢ KUCIOTON U MIOMYTHEHUE U3BECTKOBOM BOIBI.

JlabopaTopHblie onbIThI. 1. CpaBHEHHE CBOICTB TBEPBIX KPUCTAUINUECKUX BEILIECTB U PACTBOPOB.



2. CpaBHEHHE CKOPOCTH MCTIAPECHUSI BOJIBI, OJICKOJIOHA M STUIIOBOTO CIUPTA ¢ (PHIIBTPOBAILHOM OymMaru.
[TpenMeTHBIC pe3yabTaThl 00yICHUS
Yyamuics 10JKEH ymems:

®  HCIIOJIB30BATh MIPU XaPAKTEPUCTUKE BEIIECTB MOHITHS: «aTOM», «MOJCKYJay, «XUMHUUYCCKHHA DIIEMEHT,
«XUMHUYECKHI 3HAK, WJIA CHUMBOJI», «BEUIECTBO», «IPOCTOE BEIIECTBO», «CIOKHOE BEIECTBO», «CBOWCTBA
BEILIECTBY, «XUMHUYECKHUE SIBJICHUM», «(PU3HUECKHE ABICHU», «KOI(DPHUIIUESHTBI», KAHIEKCHI», «OTHOCUTEIbHAS
aTOMHas Maccay, «OTHOCHTEIIbHAsI MOJIEKYJISIPHASI Macca, «MaccoBasi J0JIs DJICMEHTAY,

® 3HATh: NPEAMETHl HM3YyYCHUS ECTECCTBEHHOHAYYHBIX IUCIUIUIMH, B TOM YHCIIC XUMHH, XUMHUYCCKHE
cumBodbl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUs U TPOU3HOIICHHE;

e  kiaccU(UIMPOBATH BEIIECTBA 10 COCTABY HA MPOCTHIC U CIOKHBIE;

®  pa3nIHMyaTh: TEJIa U BEIIECTBA; XUMUUYCCKUMA FJIEMEHT U IIPOCTOE BEIIECTBO;

®  ONUCHIBaTh: (DOPMBI CYIIECTBOBAHUS XMMHUYECKUX JIECMEHTOB (CBOOOHBIC aTOMBI, IPOCTHIC BEIIECTBA,
CJIOKHBIE BellecTBa); Tabnuunyto popmy [lepuonnyeckoil cucTeMbl XUMHUUECKHUX 3JIEMEHTOB;

e rmonoxeHue vieMmeHta B tabmmme JI. V. MeHneneeBa, WCHONB3ysl MOHATHS «IEPHOA», «TPYIIIAy,
«TJIaBHAsI MOATPYIIAY, «II000YHAs OJATPYIINay; CBOMCTBA BELIECTB (TBEPABIX, KUAKUX, TA3000pa3HbIX);

® OOBACHATH CYIIHOCTh XUMHUYECKHX SIBICHHH (C TOYKM 3PEHHUS aTOMHO MOJIEKYJISIPHOTO YY€HHs) U HX
MPUHIIUITAATLHOE OTINYHE OT (PU3UUCCKUX SBJICHUN;

®  XapaKTepu30BaTh: OCHOBHBIE METOJbl HW3YYEHHMS €CTECTBEHHBIX JUCUUIUIMH (HaOIroJeHue,
AKCIIEPUMEHT, MOJEIMPOBaHKE); BELIECTBO MO €ro XMMHUYECKOW (opmyse COracHO IUIaHy: KadeCTBEHHBIN
COCTaB, THN BelmlecTBa (IPOCTOE WM CIOXKHOE), KOJMYSCTBCHHBIH COCTAaB, OTHOCHUTEIIbHAS MOJICKYJISpHAS
Macca, COOTHOIIIEHHE MacC JJIEMEHTOB B BEIIECTBE, MACCOBBIC JIOJU DJIEMEHTOB B BEMIECTBE (IS CIIOKHBIX
BEIIECTB); POJb XHUMHUHU (TOJIOKHUTEIBHYI0 U OTPUIATENbHYIO) B JKHU3HH YelOBEKa, apryMEHTHPOBATh CBOE
OTHOIIIEHUE K ATOU Tpodiieme;

®  BBIYHCIATH OTHOCUTEIBHYIO MOJEKYJISPHYI0 MacCcy BelIeCTBA U MAacCOBYIO JONI0 XUMHYECKOTO
3JIEeMEHTa B COCIMHCHHMSIX

®  POBOJUTH HAOIIOACHUS CBOMCTB BEIIECTB U SIBJICHHI, MTPOUCXOSIIINX C BEIIECTBAMU;

e  coOmOIAThH MpaBUiia TEXHUKU O€30MACHOCTH MPH MPOBEICHUN HAOIIOIEHUI 1 TaOOPATOPHBIX OMBITOB.

MeTtanpeaMeTHbIe pe3yabTaThl 00y4eHUS
VYyamuiicst JOJKEH ymemy.

®  ONpeneNsTh MPOOJIEMBI, T. €. YCTAaHABIMBATH HECOOTBETCTBUE MEXKIY KEIaeMbIM U JCHCTBUTEIBHBIM;

®  COCTaBIIATH CIOXKHBIN IJIaH TEKCTA;

®  BJIAJICTh TAKUM BHJIOM H3JIOKCHHS TEKCTa, KaK ITOBECTBOBAHUE;

®  [10J PyKOBOJCTBOM YYHTEJISI IIPOBOIUTEH HEIIOCPEICTBEHHOE HAOIIOICHNUE;

® O] PYKOBOJCTBOM YyUYUTENS OG(GOPMIIATH OTYET, BKIIOYAIONIMH ONKMCAHWE HAOJIOJCHUS, €ro
PE3yIbTAaTOB, BHIBOJIOB;

®  JCIOJIb30BaTh TaKOW BHJI MBICJIECHHOTO (MI€aIhbHOTO) MOJCIMPOBAHUS, KaK 3HAKOBOE MOJCITHPOBAHUE

(Ha mpuMepe 3HAKOB XUMHUYECKUX HJIEMEHTOB, XUMUUYECKHX (HOpMYI);



® UCNONB30BaTh TaKOM BHJ MaTepHAIBLHOrO (MPEIMETHOTO) MOACTUPOBAHUA, Kak (u3nyeckoe
MOJICJINPOBaHME (Ha IPUMEPE MOJEINPOBAHUS AaTOMOB M MOJIEKYJI);

®  [0JyYaTh XMMUYECKYIO0 HH(POPMAIIUIO U3 Pa3IMYHBIX HCTOYHUKOB;

e ompeneniaTb OOBEKT U acCTeKT aHaJh3a U CUHTE3a;

®  OmpeneniaTbh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C ACIIEKTOM aHAJIM3a U CHHTE3a;

®  OCYILIECTBJIATh KAUECTBEHHOE U KOJINYECTBEHHOE OITMCAHNE KOMIIOHEHTOB O0OBEKTa;

®  OMpeneniaTh OTHOLIEHHUs 00BEKTa C APYIMMU O0BEKTAMU;

®  OMpeneNATh CYIIECTBEHHbIE IPU3HAKU 00BEKTA.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI KaK (hopMa CyIIECTBOBAHUS XMMHUYECKHX 3JIEMEHTOB. OCHOBHBIE CBEACHHUSI O CTPOSHUH aTOMOB.
Jloka3zaTenbcTBa CI0KHOCTU CTpoeHUs aroMoB. OnbiThl Pezepdopaa. [InanerapHas Moaenb cTpoeHus: aToMa.

CocTaB aTOMHBIX sA1€p: NPOTOHBI, HEUTPOHBL. OTHOCHUTENbHASI aTOMHAsl Macca. B3auMocCBs3b NMOHATHI
«IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHAS aTOMHAsl Maccay.

W3MeHeHne yncia NpOTOHOB B sI/Ipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX 3JIEMEHTOB.

M3MmeHeHne uncia HEUTPOHOB B siipe aroma — oOpa3oBaHUe M30TONOB. COBpEMEHHOE OIpeseieHUe
MOHATHSI «XUMHUYECKUH 3i1eMeHT». I30TOIBI Kak pa3HOBUIHOCTH aTOMOB OJTHOI'O XMMHUYECKOTO DJIEMEHTA.

OnexTpoHbl. CTpOEHHE 3JEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHMX JJIEMEHTOB MalblX IIEPHOMOB.
[ToHsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cucrema xumudyeckux odiemeHToB JI. M. MenpeneeBa W CTpoeHHME aTOMOB —
¢u3nvecKkuit CMBICI MOPSIIKOBOTO HOMEpa JIEMEHTa, HOMepa TpYIIIbl, HOMepa Mepro/a.

M3MeHeHne uucia 3J€KTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHMUYECKOIO 3JIEMEHTa —
oOpa3oBaHME IMOJIOKUTEIBHBIX M OTPULIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMAMHU METAJIOB M
HeMeTaJsIoB. [IpUynHBl M3MEHEHUs METaUIMYeCKUX M HEMETa/NIMYEeCKHX CBOMCTB B MEpUOJax W TIpyImax.
OOpa3oBanue OuHapHbIX coequHeHUU. [loHsTHe 00 MOHHON cBs3U. Cxembl 00pa30BaHUS MOHHOW CBS3H.
B3aumMonieiicTBe aTOMOB 3JIEMEHTOB-HEMETAJIOB MEXJy CO00H — o0Opa3oBaHHE JBYXaTOMHBIX MOJIEKYI
MpOCThIX BemiecTB. KoBaneHTHas HenosipHasi XuMU4ecKast CBsI3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

B3aumopeiicTBe aToMOB HEMETAIJIOB MeXAy co0oii — oOpa3oBaHHEe OWHApHBIX COEIUHEHUI
HEMETAJIJIOB. DJIEKTPOOTpULIATENbHOCTh. KoBasleHTHas nosisipHast cBs3b. IIoHATHE O BaJIGHTHOCTH KaK CBOMCTBE
aTOMOB 00pa30BHIBaTh KOBAJICHTHbIE XMMUUeckue cBsizu. CocraBieHue (opmyi OMHAPHBIX COEAMHEHHH M0
BaJIeHTHOCTH. HaxokJeHue BaJeHTHOCTH 1o (opMylie OMHApHOrOo coenuHeHus. B3aummopeiicTBue atoMoB
METaJIJIOB MEKy co00ii - 00pazoBaHNe METANIMYECKUX KpUCTaIOB. [IOHATHE O METAIIMYECKOH CBS3H.
JeMoHcTpanuu. Mozaenu aToMOB XUMHUYECKUX JIEMEHTOB. [leprnonnyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
J1. 1. Menneneesa (pa3inuyuHbie GOPMBI).

JlabopaTopHbIie onbIThl. 3. MonenupoBaHue NpUHIMIA JEUCTBUS CKAaHUPYIOIIEr0 MUKPOCKOTIA.
4. V3rotoBieHrne MOJCIICH MOJEKYT OMHAPHBIX COCAWHEHMM. 5. M3rotoBieHne MoOAeNH, WLTFOCTPHUPYIOMIEH
CBOMCTBA METAJUNINYECKOU CBS3H.

[IpenmeTHbIe pe3ynbTaThl 00yYCHUS



VYyamuiicst JOJKEH ymeny.

®  JCHOJIb30BaTh NPHU XAPAKTEPUCTHUKE aTOMOB MOHATHUS: <«IIPOTOH», «HEUTPOH», <OIEKTPOHY,
«XMMHYECKHUH 3JIEMEHT», «MacCOBOE YHCIIO», «H30TOI», «AJEKTPOHHBIA CION», «IHEPreTUYECKUN YPOBEHBY,
«AJIEMEHTBI-METAIIBIY, «IJIEMEHTBI-HEMETAJIb»; MPU XapaKTEPUCTUKE BEIIECTB MOHATHUS «HMOHHAs CBS3bY,
«UOHBI», «KOBAJCHTHAs HEMOJISIPHAsl CBS3bY», «KOBAICHTHAS MOJSPHAs CBI3b», «IJIEKTPOOTPHUIATEIILHOCTDY,
«BAJICHTHOCTBY, «METAJUIUYECKAs CBSI3b);

®  OMNKCHIBATH COCTAB U CTPOCHUE aTOMOB 3JIEMEHTOB € MOPSAKOBbIMU HOMepamu 1—20 B [lepuoanueckoit
cucreMe xumudeckux 3ieMeHToB /1. 1. Menneneesa;

®  COCTaBIIATH CXEMBI PACIPEICIICHUs JJIEKTPOHOB 1O JJIEKTPOHHBIM CJIOSM B JJIEKTPOHHON 000JI0YKe
aTOMOB; CX€MbI 00pa30BaHUs Pa3HbIX TUIIOB XMMHUYECKOH CBSI3U (MOHHOM, KOBaJICHTHON, METAIITMYECKON );

® OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHYECKHX JJIEMEHTOB (3apsoB SiA€p aTOMOB,
YHCJIA JIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJIOE€, YUCIO 3alOIHSAEMBbIX 3JIEKTPOHHBIX CJIOEB, PAINYC aTOMa,
AIEKTPOOTPHUIIATEILHOCTD, METAUIMYECKUE U HEMETAJUIMYECKHE CBOMCTBA) B MEPHOJIax W rpynmnax (TJIaBHBIX
noarpymnmax) [lepuoanueckoit cuctemsl xumudeckux aemeHToB J[. M. MenaeneeBa ¢ TOYKM 3pEeHHs] TEOPUHU
CTPOEHHUS aTOMa;

® CpaBHMBATh CBOWCTBA aTOMOB XMMHYECKHUX AJIEMEHTOB, HAXOISAIIMXCS B OJTHOM MEPHOJIC WUJIU TJIABHOU
noarpynne Ilepuognueckoit cucreMbl xumuueckux snemeHToB [[. U. MenpeneeBa (3apsifoB siiep aTOMOB,
YHCJIA JIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJIOE, YUCIIO 3aMOJIHSAEMBIX JIEKTPOHHBIX CIOEB, PAIUYC aTOMa,
AIEKTPOOTPHUIATEIFHOCTD, METAJUIMUECKUE M HEMETALTHYECKUE CBOWCTBA);

® J1aBaTh XAapaKTEPUCTUKY XUMHUYECKHX 3JIEMEHTOB MO HMX MoJoxeHuto B llepuonnueckoil cucreme
xumudeckux snemeHtoB JI. M. MenpaeneeBa (XUMHUUYECKHI 3HAK, TOPSAIKOBBIA HOMEp, TNEPHOJ, TpyIIa,
MOATPYIINa, OTHOCUTENbHAS aTOMHAasl Macca, CTPOEHUE aToMa - 3apsij SApa, YUCIO MPOTOHOB U HEUTPOHOB B
sqpe, o0Iee YUCio EKTPOHOB, pacpe/ie]ICHHE FIEKTPOHOB 10 JIEKTPOHHBIM CIIOSIM);

®  ONpeneNsITh TUI XUMHYECKOU CBSI3U 1O (OpMYJIe BEIIECTBA;

®  [IPUBOJUTH MPUMEPHI BEIIECTB C PA3HBIMU TUIIAMH XUMUUYECKON CBSI3H;

®  XapaKTepu3oBaTh MEXaHU3Mbl O0Opa30BaHUS KOBAJEHTHOW CBA3M (OOMEHHBINM), HWOHHOM CBS3H,
METAJIJINYECKON CBS3H,

®  yCTaHaBJIMBATh MPUYMHHO-CJICICTBEHHBIC CBSI3U: COCTAB BEIECTBA - TUIl XUMUYECKON CBS3H;

®  COCTaBIIATH (POPMYIIBI OMHAPHBIX COCTMHEHHM 110 BaJICHTHOCTH;

®  HaxOJUTh BAJICHTHOCTbH JIEMEHTOB 10 (hOpMysie OMHAPHOTO COSIMHECHHUS.

MertarnpeamMeTHbIe pe3yabTaThl 00yUeHUS
VYyamuiicst JOJKEH ymemy.

e  (GopMyIMPOBATH TUIIOTE3Y MO PEHICHUIO MPOOIIEM;

® COCTaBIIATh TUIAH BBIMOJHEHUS YYEOHOW 3ajaud, pEmIeHUs MpoOJieM TBOPYECKOTO U TMOMCKOBOTO
XapakTepa, BHITOJIHEHUS IPOEKTa COBMECTHO C YUHUTEIIEM;

®  COCTaBJIATH TE3UCHI TEKCTA;

L4 BJIaACTh TAKUM BUJAOM H3JIOKCHHUA TCKCTA, KaK OIIMCAaHUC,



o HUCIOJIL30BaTh TaKOU BHUJ MBICIICHHOTI'O (I/II[eaJIBHOI‘O) MOZACIIMPOBAHUSA, KaK 3HAKOBOC MOACIINPOBAHUC
(Ha MmpUMepe COCTaBJICHUS CXeM 00pa30BaHMsI XUMUUECKOU CBSI3N);

® UCNONB30BaTh TaKOM BHJ MAaTepHaIbHOTO (MPEIMETHOTO) MOJEIMPOBAaHUS, KaK aHaJoroBOE
MOJIETTUPOBAHUE;

® CIIOJIB30BAaTh TakKOM BHJA MaTepuaibHOro (MPEIMETHOr0) MOJICIUPOBAHUS, KakK (QuU3ndyecKkoe
MOJIeTIUpOBaHue (Ha MpUMepe MOJIeNIel CTPOSHUSI aTOMOB);

®  omnpenensTb 0ObEKThl CPABHEHUS U aCIEeKT CPaBHEHUSI OOBEKTOB;

o BBITIOJIHATH HEITOJIHOC O,HHOJII/IHef/’IHOG CpaBHCHHC,

o BBITIOJIHATH HECIIOJTHOC KOMIIJICKCHOC CPAaBHCHUC,

o BBITIOJIHATH IIOJITHOC OI[HOJII/IHef/’IHOG CpaBHCHHC.

Tema 2. IIpocTbie BemecTBa

[Tonoxxenue meramuioB W HemeTauioB B Ilepumonmmyeckoil cucteme xumuueckux siementoB [[. U.
MenpeneeBa. BaxHeiiue npocteie BellecTBa — METAIIIbI (JKeJie30, aJlOMUHUMN, KaldblMil, MarHui, HATPUH,
kanwmif). O0mue Gpu3ndecKkue CBONCTBa METAILIOB.

Baxwneiimme mpocTeie BellecTBa-HEMETAJUIB, 00pa30BaHHBIE aTOMaMH KHCIIOpOJia, BOIOPOJA, a30Ta,
cepbl, (docdopa, yriaepoma. MoJekylbl MPOCTHIX BEIIECTB HEMETAIOB — BOJOPOAA, KUCIOPOJa, a30Ta,
raoreHoB. OTHOCUTENbHASI MOJIEKYJIApHAs Macca.

CriocoOHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB K OOpa30BAHMIO HECKOJBKHX TPOCTHIX BEIIECTB —
aUIOTponus. AJTOTpOnHbIe Moau(UKanuKu Kucaopoaa, pocdopa, onoBa. MeTaimnyeckue ¥ HEeMETaUTMUeCKIe
CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTb ITOTO MOHATHSL.

Yucno Asoraapo. KonmdectBo BemectBa. Monb. MomnsipHas Macca. MoJSIpHBI 00beM ra3000pa3HbIX
BCIIICCTB. KpaTHI)IG CANMHUIBI USMEPCHHUA KOJIMYECTBA BEIICCTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJIJIUMOJIApHAA
" KWJIOMOJIApHasA MacCChl BCUICCTBA, MHJ'IJ'IHMOJ'I?[pHBIfI u KHJIOMOJI?[pHBIﬁ 00BHEMBI Fa3006paSHI>IX BCIIIECTB.

Pacuyets! ¢ Hconp30BaHNEM MOHSATUH «KOJHMYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «MOJISPHBIN 00BeM
ra3oBy, «4UCIIO ABOTAAPOY.

HdemoncTrpauuu. [lonydenue ozona. OOpas3ibl 0eoro M ceporo ojoBa, Oemoro u kpacHoro ¢docdopa.
Hexotopbie MeTaulbl 1 HEMETaJIbl C KOJIMYECTBOM BemiecTBa | Moib. MoJSIpHBIM 00BeM Tra3000pa3HBIX
BEIIECTB.
JlaGopaTopHble onbIThbl. 6. O3HakOMJIEHHE ¢ KoJuleKIMeld MeramioB. 7. O3HaKOMIIEHHE C KOJUIEKLIHEH
HEMETaJIOB.
[IpeameTHBIEC pE3yIBTATHI O0yUEHUS
Yyamuics J0JKEH ymems:

® WCNONB30BaTh MpPH  XapaKTEPUCTUKE  BEHIECTB  MOHATHSA:  «METaUTbD»,  «IUIACTHYHOCTBHY,
«TETIONPOBOAHOCTD, <OIEKTPOMPOBOTHOCTHY, «HEMETaJLIIbI, «@IIIOTPOTIHUS, «aJIOTPOIHBIC
BUJIOM3MEHEHHSI, T MOAU(PUKAITUN,;

o OIIHUCBIBATH ITOJOXKECHUE IJJICMCHTOB-MCTAJIJIOB U J3JIEMCEHTOB-HEMECTAJIJIOB B HepHOHHHGCKOﬁ CHUCTCMC

XuMHu4eckux 3neMeHToB /1. . MeHaeneeBa;



e  KiIaccu(UIMPOBATH MIPOCTHIC BEUIECTBA HA METAIIIBI U HEMETAJUTBI, JIEMEHTHI;
®  OMNpeaeNsITh NPUHAMJICKHOCTh HEOPraHUYECKUX BEUIECTB K OJTHOMY M3 U3YyUYEHHBIX KJIACCOB — METAJLIbI
Y HEMETAaJLIbI;
®  JI0Ka3bIBaTh OTHOCUTEJIbHOCTH JCJICHHS MPOCTHIX BEILIECTB Ha METAJUIbI U HEMETAJIbL;
®  XapakTepu3oBaTh o0IIHe (PU3NIECKHE CBONCTBA METAIUIOB;
®  YCTAaHABIIMBATH MPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXAY CTPOCHHEM aroMa M XUMHUYECKOW CBS3bIO B
MPOCTHIX BEHIECTBAX - METAJIaX U HEMEeTaJulax;
e  00BICHATH MHOTOOOpPA3UE MPOCTHIX BEUIECTB TAKUM (PaKTOPOM, KaK aJJIOTPOIIHS,
®  ONUCHIBATH CBOICTBA BEIIECTB (HA MPUMeEpPax MPOCTHIX BELIECTB-METAUIOB U HEMETAJLIOB);
e  coOmOaTh MpaBUiIa TEXHUKU O€30MaCHOCTHU IMIPU MIPOBEICHUU HAOII0OIeHUI 1 1a00PaTOPHBIX OMBITOB;
® CIIOJIb30BAaTh IMPH PEHICHUH pPACUeTHBIX 3a7au IOHATHUS: «KOJIUYECTBO BEIECTBA», «MOIIbY,
«TIOCTOSIHHASA ABOTAPO», «MOJISIPHAS Maccay, «MOJSIPHBIA 00BEM ra30B», KHOPMAJIbHBIE YCIOBUSY;
® MPOBOJUTH PACUYETHl C HCIOJH30BAHHEM TOHSATUN: «KOJIUYECTBO BEIIECTBA», «MOJIAPHAS Maccay,
«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSIHHAS ABOTaIPO».
MerarnpeameTHbIe pe3yabTaThl 00yUeHUs
Yyamuics J0JKEH ymems:
®  COCTaBJIATh KOHCIEKT TEKCTA;
®  CaMOCTOSITENbHO UCIOIB30BaTh HEMOCPEICTBEHHOE HAOIIIOICHNUE;
®  CaMOCTOSITENHHO OPOPMIIATH OTUET, BKIIOYAIOIINN OMKMCaHNe HAOII0IEHHS, €T0 Pe3yIbTaTOB, BEIBOJIOB;
®  BBINOJHATH [IOJTHOE KOMIUIEKCHOE CPaBHEHUE;
®  BBINOJHATH CPABHEHHE 110 aHAJIOTHUH.
Tema 3. CoennHeHNsi XMMHU4YECKHUX 3JIEMEHTOB
Crenenb okxucienusi. CpaBHEHHE CTENEHM OKHCIECHUS M BalleHTHOCTH. OmpeneneHue CTerneHu
OKHCJIEHUSI DJIEMEHTOB B OMHapHbIX coenuHeHusx. CoctaBieHue (opMysl OMHAPHBIX COEAMHEHMH, OOLIuil
croco0 UxX Ha3BaHUM.
bunapHbie coelMHEHNs METaNIOB U HEMETAJIOB: OKCUIBI, XJIOPUIBI, cynbPuabl U mnp. CocTaBieHue ux
dbopmy.
bunapHble COETMHEHMS] HEMETAJJIOB: OKCHJBI, JIETYYHE BOJOPOJHBIE COCIUWHEHHUS, WX COCTaB W
Ha3BaHudA. lIpencraBurenu OKCHAOB: BOJA, YIJIEKUCIbIM ra3, HerameHas M3BecTb. lIperncraBurenu JeTydmx
BOJIOPOAHBIX COETMHEHMI: XJIOPOBOAOPOI U aMMHAK.
OcHoBaHHUsI, UX COCTaB U Ha3BaHUs. PacTBopuMocTh ocHOBaHuii B Boze. IIpencraButenu mienoyeil:
TUAPOKCHJIBI HATPHsI, Kausl ¥ Kajbius. [loHsTHE 00 MHAUKATOpaX U Ka4eCTBEHHBIX PEaKIIUSX.
Kucnotsl, ux cocraB u HazBanus. Knaccudukarus kuciot. [IpeacraBuTenu KUCIOT: cepHasi, COJIsTHas,
azoTHas. [loHsTHe 0 mKane kuciaotHocTH (mkana pH). MI3MeHeHNe OKpacKu WHANKATOPOB.
Conu Kak MpoU3BOJHBIE KUCIOT U OCHOBAHMM, UX COCTaB U Ha3BaHMs. PacTBOpHUMOCTH cojiell B BOJE.
[IpeacraBuTenu comneit: XJopua HaTpus, kKapooHat u pocdar KaabIus.

AMop(dHBIE U KpUCTAUINYECKUE BEILIECTBA.



MeXMOJIEKYIIpHbIE B3aUMOJCUCTBUA. THUIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT TUIIOB KPUCTAIUTMYECKUX PEIIETOK.

Uucteie BemecTBa u cMecH. [IpumMepsl )KUIKUX, TBEPABIX U ra3000pa3HbIX cMeceld. CBOMCTBAa YHCTHIX
BemlecTB U cMmecedd. Mx coctaB. MaccoBast U 0ObeMHas J0JIM KOMIIOHEHTa cMecu. PacueTsl, CBsI3aHHBIE C
MCIIOJIb30BAHUEM TIOHSATHUS «I0JIS.

JemoncTpanun. OOpas3ibpl OKCHAOB, KUCIOT, OCHOBAHMW M cojeil. Monaenu KpHUCTaNIMYECKUX PEIIETOK
XJIOpUAa HaTpus, anmasa, okcuaa yraeposa (IV). KucinorHo-mienoynsie HHIUKATOPBI, U3MEHEHUE WX OKPACKHU B
Pa3IMYHBIX cpelaxX. Y HUBEPCAIbHbIA HHIMKATOP U U3MEHEHHE €ro OKPAacKH B pa3nuuHbIX cpenax. [lkana pH.
JlaGoparopHble onbIThl. 8. O3HaKOMJICHHE C KOJUIEKIIMEW OKCUIOB. 9. O3HaKOMJIEHHE CO CBOMCTBaMHU
ammuaka. 10. KauecTBenHas peakuus Ha yriekucibiil ra3. 11. Onpenenenue pH pacTBOpoB KUCIIOTHI, LIEN0YH
u Boabl. 12. Omnpenenenue pH nuMoHHOro M S06JI0YHOTO COKOB Ha cpe3e IUIoJoB. 13. O3HakomiieHHE C
KoJulekuuen coneil.14. O3HakomiIeHHE C KOJJIEKIMEN BEHIECTB C Pa3HbIM THUIIOM KPUCTANIMYECKON PEIIETKH.
H3rotoBnenune Mmozenei KpUCTaIUIMUECKUX pereTok. 15. O3nakomieHue ¢ 06pa3ioM ropHOU MOPOIBI.

[IpeameTHBIC pE3yabTaTHI 00yUEHUS

Yyamuics J0JKEH ymems:

®  JCIOJIb30BaTh TNPH XapPAKTEPUCTHUKE BEIIECTB TMOHATUS: «CTEMEHb OKUCICHUS», «BAJICHTHOCTHY,
«OKCHJIBI»,  «OCHOBAHUS»,  «IEJIOYM»,  «KAUYECTBEHHAs  PEAKUUs»,  «HUHIUKATOP»,  «KHUCIOTHI,
«KHCIIOPOJICOACPKAIINE KUCIOTBI», «OECKUCIOPOIHBIE KUCIOTBI», «KUCIOTHAs Cpelay, «ILEIOYHas cpenaay,
«HeWTpanpHas cpena», «mkana pH», «comm», «aMop(dHbIE BEMIECTBA», «KPUCTAIIMYECKHE BEIECTBAY,
CKPUCTALTUYECKAs PEIIETKAy, «AOHHAS KPUCTAIUTMYECKAsl PEIIeTKa», «aTOMHAsl KPUCTaJUTMYeCKasi PeIieTKay,
«MOJIEKYJISIpHAsI KpUCTaNInYeCcKas

®  peIIeTKay, «KMETALTHYECKast KPUCTAIITUNYECKAs PEIIETKA», «CMECH»;

e iIaccu(UIUPOBATH CIOKHBIE HEOPTAHUYECKUE BEIIECTBA MO0 COCTABY Ha OKCHIIbI, OCHOBAHHUS, KUCIOTHI
¥ COJIU; OCHOBAHUs, KUCIOTHl U COJIA MO PACTBOPUMOCTH B BOJIE; KHCIIOTHI IO OCHOBHOCTH U COJEPKAHHIO
KHCIIOpOJ1a;

®  OMNpeneNsITh NMPUHAIIC)KHOCTh HEOPTraHUYECKUX BEIIECTB K OJHOMY M3 M3YUEHHBIX KJIACCOB (OKCHU/IBI,
JIETy4He BOJOPOIHBIE COETMHEHUS, OCHOBAHUS, KUCIIOTBI, COJIN) 1O (OpMYIIE;

® ONWCHIBATH CBOWCTBA OTJACNIBHBIX MPEICTABUTENICH OKCHIOB (Ha MPUMEpPE BOJBI, YIJIEKHUCIIOTO rasa,
HETalleHOW U3BECTH), JIETYYMX BOJOPOAHBIX COEAMHEHUH (HA NIpUMEpe XJIOPOBOJAOpOAa U aMMHUAKa),
OCHOBaHU# (Ha mMpUMepe TUAPOKCUIOB HATPHS, KaIHs M KalbIlHsl), KUCIOT (Ha MpUMepe CePHON KHUCIOTHI) U
coJieli (Ha mpuMepe XJIopuaa HaTpus, kKapOoHaTa KaibIus, (hocdara KaIbIws);

®  OMNpENeNsITh BAJEHTHOCTb U CTETIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

®  COCTaBIATH (OPMYIBI OKCHIOB, OCHOBAHMIA, KUCIIOT U COJICH 1O BAJIGHTHOCTSIM M CTETICHSIM OKHCIICHUS
AJIEMEHTOB, a TAK)XE 3apsiaM MOHOB, YKa3aHHBIM B TaOJIHUIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUM H COJICH;

®  COCTaBIATH HA3BAHMA OKCHUI0B, OCHOBAHUM, KHUCJIOT U COJICH;

®  CpaBHUBATH BAJICHTHOCTb U CTENEHb OKUCIEHUS; OKCHU/IbI, OCHOBAHMUSI, KUCJIOTHI M COJIU IO COCTaBY;

®  HCIIOJIb30BATh TAOJHUILy PACTBOPUMOCTH AJIsl OTPEENIEHUS] PACTBOPUMOCTH BEILIECTB;



®  YCTaHABIMBATh TE€HETUYECKYIO CBA3b MEXIY OKCHJIOM M THAPOKCHIOM M HA000pOT; NPUUMHHO-
CIIEJICTBEHHBIE CBSA3M MEXJYy CTPOCHHEM aToMa, XMMHUYECKOH CBS3bI0 U THUIOM KPUCTAUIMYECKOW PEIIETKU
XUMHUYECKUX COCTUHEHHIA;

®  XapaKTepu30BaTh AaTOMHbBIC, MOJIEKYJISIpPHBbIE, HOHHBIE METAUVIMYECKUE KPUCTAILIMYECKHE PELICTKU;
Cpedy pacTBOpa € MOMOIIBIO IKaibl pH;

®  [PUBOJAUTH MIPUMEPHI BELIECTB C PA3HBIMU TUIIAMHU KPUCTAJUTMUECKOM PEIIeTKY;

®  [POBOJUTH HAOIIOACHUS 32 CBOMCTBAMH BEILECTB U SBJICHUSIMHU, IPOUCXOISIINMHU C BELIECTBAMY;

e coOuoaTh MpaBuiia TEXHUKH O€30MAaCHOCTH MPU MPOBEICHUH HAOIIOICHHI U OIIBITOB;

®  HCCJENOBaTh CPEAy pacTBOpa C MOMOLIbIO0 HHAUKATOPOB;

®  OBKCIEPUMEHTAJIBHO Pa3IMyaTh KUCIOTHI U LIEJIOUH, IOJIb3YSCh MHAUKATOPAMY;

®  HCIIOJIb30BAaTh MPH PEUICHHHM PACUYETHBIX 3a/ad TMOHATUS «MaccoBasi IOJS JJIEMEHTa B BEIIECTBEY,
«MaccoBas JI0JII PACTBOPEHHOTO BEIIECTBA, «00BEMHAs 10 Ta3000pa3HOT0 BEIIECTBAY;

® MPOBOJUTH PACUETHI C UCIOJH30BAHUEM IMOHSATHI «MaccoBas JOJIsl AJIEMEHTa B BEIIECTBE», «MaccOBas
JI0JIsl PACTBOPEHHOT'O BEIIECTBA», «00BEMHAs JI0JIs Ta3000pa3HOTO BEIIECTBAY.

MeTtanpeaMeTHble pe3yabTaThl 00y4eHHS
VYyamuiics 10IKeH ymems:

®  COCTaBIIAATH HA OCHOBE TEKCTa TaOJIUIIbI, B TOM YucIiie ¢ npuMeHeHueM cpeacts UKT;

®  110J pPyKOBOJICTBOM YYHUTENS IIPOBOAMUTH OMOCPETOBAHHOE HAOIIOICHHE;

® [0J PYKOBOJCTBOM yuuTeldsl O(GOPMIIATH OTYET, BKIIOYAIOIIMN ONUCAHUE HKCIEPUMEHTA, €ro
pE3YJIBTAaTOB, BHIBOJIOB;

®  OCYUIECTBJIATh MHAYKTUBHOE 0000111eHNE (OT EAMHUYHOTO JOCTOBEPHOIO K 00IIEMY BEPOSITHOCTHOMY),
T. €. ONpeNeNiTh OOLIue CYIIEeCTBEHHbIE MPHU3HAKH JABYX M Oosee 00BEKTOB M (PUKCHUpOBaTh MX B (hopMme
TIOHSTHSI UITU CYKJICHUS;

®  OCYLIECTBIATh JAENYKTUBHOE 0000uIeHne (MoABEeJeHHE E€AMHUYHOIO JIOCTOBEpHOro IMoja oOriee
JOCTOBEPHOE), T. €. aKTyaJIU3UpOBATh IMOHATHE WM CYXKJEHHE, U OTOXIECTBIATh C HUM COOTBETCTBYIOLIHE
CYIIIECTBEHHBIC MTPU3HAKU OJTHOTO UK O0Jiee OOBEKTOB;

®  OMpenenaTh acleKT Kiaccu(uKaluy;

®  OCYLIECTBIATH KJIACCH(PHUKAIIHIO;

®  3HATh U UCMOJb30BAThH PA3IMUHbIE (OPMBI MPEACTABICHUS KIACCUPHUKALIH.

Tema 4. U3meHeHus1, TPOUCXOASIHE C BelIeCTBAMM

[TonsiTue siBNIEHUH, CBSI3aHHBIX C U3MEHEHHUSIMH, IPOUCXOISAIIMMHU C BEIIECTBOM.

SIBnenust, cBA3aHHbIE C M3MEHEHHMEM KPHUCTAJIMYECKOTO CTPOEHMS BELECTBA MPU IMOCTOSHHOM €ro
coctaBe, - ¢usnueckue spireHUs. DuU3MUECKUe SBICHUS B XUMHU: JUCTHIUIALMUS, KpPUCTATU3AIMS,
BbITIAPHBAHKE M BO3TOHKA BEILECTB, (PUIBTPOBAHUE U IEHTPUDYTHPOBAHUE.

SIBneHus, CBSI3aHHbIE C U3MEHEHHEM COCTaBa BEIIECTBA, - XUMUUecKHe peakiuu. [Ipu3Haku u ycnoBus
MPOTEKAaHUs XUMHUUECKHX peakiuil. Beienenue TerioTel U cBeTa — peakuuu ropenus. [lonarue o0 sk30- u

OHAOTCPMHUYCCKUX PCAKIUAX.



3aKOH COXpaHEHUs MacChl BEIECTB. XMMHUYECKHE YpaBHEHUs. 3HaAUYEHUE UHJEKCOB U KO PUIIMEHTOB.
CocraBiieHnEe ypaBHEHUN XUMUYECKUX PEAKIUH.

Pacuersl mo XxuMuueckuM ypaBHEHUsIM. PelieHue 3ajauy Ha HaxOXACHHME KOJIUYECTBA, MACChl WIIU
o0beMa MpOJIYKTa pEaKUMU 10 KOJUYECTBY, Macce WIM O0O0BbEMY MCXOJHOrO BelecTBa. PacueTsl ¢
WCIIOJIb30BAHUEM IOHATHS «JOJIs», KOrJa UCXOAHOE BELIECTBO JIaHO B BHJE PAacTBOpa € 3alaHHOM MaccOBOH
JI0JIEW PAaCTBOPEHHOIO BEILECTBA WA COACPIKUT ONPEIEICHHYIO JOJII0 IPUMECEH.

Peakuuu pasnoxxenus. IIpeacrasienue o CKOpoCTH XUMUYECKUX peakuui. Karanuzaropsl. @epMEHTSI.
Peakuuu coenunenus. KatanuTuueckue n HEKaTAIMTHYECKUE PEAKLMU, 0OpaTUMble U HEOOpaTUMBbIE pEaKIUH.
Peakuuu 3amenienus. Psx akTMBHOCTM METaJUIOB, €0 MCIOJB30BaHUE NIl MPOTHO3UPOBAHUS BO3MOKHOCTH
IIPOTEKAaHUs PEAKLUI MEXAYy MeTalllaMU U KMCIOTaMH, PEAKIUil BBITECHEHUSI OJHUX METAJIJIOB U3 PacTBOPOB
ux coyiedl npyrumu Metannamu. Peakuuu oOMeHa. Peakiuu HelTpanuzanuu. YciloBUsS NPOTEKAaHUS peakluil
oOMeHa B pacTBOpax /10 KOHLA.

Tunel XMMUUYECKHUX pEakLMi Ha IpUMEpEe CBOMCTB BOABL. Peakius pasiokeHWs - DJIEKTPOJIN3 BOJBI.
Peaknun coenuHeHHMsT - B3aMMOJEHCTBME BOJBl € OKCHUIAMH METALIOB M HEMETAJIOB. Y CIIOBUE
B3aUMOJCHCTBUS OKCHUJOB METAJIJIOB U HEMETAJUIOB ¢ BOAOW. IlonsaTHe «ruapokcuael». Peakunn 3amemienus -
B3aUMOJICHCTBHE BOJIbI ¢ MeTalaMu. Peakiiun oOMeHa — TupoJin3 BEIIeCTB.
demoncTpanuu. [Ipumeps! pusndeckux SBICHUN: a) IIaBjacHUe mapaduHa; 0) BO3roHKa HojAa Wik OCH30MHOM
KHCJIOTBI; B) pPacTBOPEHHE OKPAIIEHHBIX COJEH; ') Au(Qy3us AYMIHUCTHIX BEUIECTB C TOPALICH JIaMIIOUKH
HakanuBaHus. [Ipumepsl XUMHUUYECKUX SIBJICHUM: a) ropeHue marHus, gocdopa; 0) B3auMoaelCTBUE CONISTHON
KHCJIOTBI C MpamMopoM WM MeJioM; B) moiyuenue runapokcuga menu (II); r) pactBopenHue momaydeHHOTO
TMJIPOKCUA B KUCIIOTAX; 1) B3aumoaencTBre okcuaa menu (II) ¢ cepHoil kKucnoToil mpu HarpeBaHuwy;
€) pa3yIo’KeHUe NMepMaHraHaTa Kajlus; ) pa3iokeHue MepoKCcHia BOJIOpO/ia C MOMOIIBIO TMOKCH]Ia MapraHia 1
KaTaja3bl KapToQelis Ui MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBIE€HHBIX KUCIOT C METaJIaMU.

JlabopaTopublie onbIThl. 16. [IpokanuBanue Meau B IUIaMEHU CHUPTOBKH. 17. 3aMelieHue MeIu B pacTBOpe
xnopuna menu (I1) sxenezom.
[TpenmeTHble pe3ynbTaThl 00yYeHUS

VYyamuiicst JOJKEH ymemy.

HCIIOJIB30BaTh IIPU XapaKTEPUCTUKE BEIIECTB IMOHATHS: «IUCTUUIALMSA», «IEPETOHKA», «KPUCTAJUIU3ALNSY,
«BBIMAPUBAHUEY», «(PUIBTPOBAHME», «BO3TOHKA, WM CYOJIMMALUA», «OTCTaWBAaHUE», IIEHTPUPYTHUPOBAHUEY,
«XUMHUYECKAsl pPEAKLUSA», «XMMHUECKOE YpPAaBHEHUE», «PEAKIMH COECOUHEHMS», «PEAKLIHUHU Ppa3I0KEHUN»,
«peaxkuuu

oOMEeHa», «peaklIMH 3aMelIEHUs», «pPeaKUuu  HeUTpanuzaluuu», <«OK30TEPMHUECKHE  PEaKLUuu»,
(QHJIOTEPMHUECKUE PEAKLUN», «PEAKIIMH TOPEHHS», «KATAIN3aTOPbD», «PEPMEHTB», «0OpaTUMbIE PEaKLIUN,
«HEoOpaTUMBbIE DPEAKLUN», «KATAJTUTUYECKHE PEaKIUH», «HEKATAIUTHYECKUE PEaKLUUu», «PsAl aKTHBHOCTH
METAJIJIOBY, «TUAPOIIU3Y;

YCTAQHAaBJIMBATh IMPUYMHHO-CIICACTBEHHBIE CBS3M MEXAy (U3NYECKMMU CBOMCTBaMHU BELIECTB M CIIOCOOOM
pa3acieHus CMece;

OOBSICHATH 3aKOH COXPaHCHUA MACCHI BCIICCTB C TOYKU 3PCHUA ATOMHO-MOJICKYJIAPHOI'O YUCHUS



COCTaBJIATh YPABHEHHsI XUMUYECKUX PEAKLUI HA OCHOBE 3aKOHA COXPAHEHUsSI MacChl BEIIECTB;
OIHCHIBATh PEAKIIUU C TIOMOILBIO €CTECTBEHHOTO (PYCCKOIO WIIM POJIHOTO) SA3bIKA U S3bIKA XUMMUH;
KJaccu(UIIUpPOBaTh XMMUYECKUE PEAKIUHU 10 YUCIy U COCTaBY MCXOJHBIX BEUIECTB M MPOJYKTOB PEaKIIHH;
TeI10BoMY 3¢ (eKTy; HalpaBICHUIO IPOTEKaHUs PEAKLIUH; YYaCTUIO KaTallu3aTopa;
XUMUYECKUN psAJ| HalpsDKEHNUH (AKTUBHOCTH) METAJJIOB JJIsl ONPE/ETICHUs BO3MOXKHOCTH NMPOTEKAHUS PeaKkLui
MEX/1y METAJUIAMU U BOJAHBIMHU PacTBOPaMU KHUCIIOT U COJIEH;
HAOJI0AaTh U OMKCHIBATh MPU3HAKU U YCIOBUS TEUCHUSI XUMHUECKUX PEAKIUi, 1eJIaTh BHIBOJBI HA OCHOBAaHUU
aHaJIM3a HaOJIIOICHUH 32 HKCIIEPUMEHTOM;
IIPOBOJIUTH PACUYEThl 10 XUMUUYECKUM YPaBHEHUSM Ha HAaX0XKJIEHHE KOJUYECTBA, MACChl MM 00beMa MPOyKTa
PEaKIMH M0 KOJMYECTBY, MACCEe MM 00BbEMY HCXOAHOTO BEIIECTBA; C MCIIOIB30BAHNUEM TOHATHS «IOJISD», KOT/Ia
HCXOJIHOE BEIIECTBO AAHO B BMJE pacTBOpa C 3aJaHHONW MAacCOBOM J10JIEHl PacTBOPEHHOIO BEIIECTBA WM
COJIEPKUT OIPENEICHHYIO JOJII0 IPUMECEH.
MertarpeMeTHbIe pe3yabTaThl 00yUeHHs
Yyamuics J0JKEH ymems:

®  COCTaBJIATH HA OCHOBE TEKCTA CXEMBI, B TOM 4ucie ¢ npumenenuem cpeacts KT,

®  CaMOCTOSITENIbHO O(OPMIIATH OTYET, BKIIOYAIOIIMKA ONUCAHHWE SKCIEPUMEHTa, €ro pe3ylbTaToB,
BBIBOJIOB;

®  UCNOJb30BaTh TaKOW BHJI MBICIEHHOTO (MJ€aJbHOT0) MOJICIMPOBAaHUS, KaK 3HAKOBOE MOJICIIMPOBAaHUE
(Ha mpuMepe ypaBHEHUIN XUMUYECKUX PeaKIuil);

®  pa3nuyaTh 00BEM M COJIepKaHHe NOHATHI;

e  pa3nMyaTrh POAOBOE U BUIOBOE MOHATHS;

®  OCYUIECTBJIATH POJOBHUI0BOE ONPEEICHNE TOHITUH.

Tema 5. IIpakTukym 1. [IpocTelimme onepanum ¢ BemecTBOM
1. TlpaBuina TexHHMKHM Oe30macHOCTH Mpu paboTe B XHUMUYeCKOM KaOuHere. Ilpuembl oOpamieHus c
71a00paTOpPHBIM 00OPYJI0BaHHEM U HarpeBaTelbHbIMU TpuOopamu. 2 (4). [Ipu3Haku XMMHYECKHX peakiui. 3
(5). ITpuroroBieHne pacTBOpa caxapa U pacyeT ero MacCoOBOM JIOIH B pacTBOpeE.
[IpenmeTHbIe pe3ynbTaThl O0yYSHHS
Yyamuics J0IKEH ymems:

e oOpamarbcs ¢ JIaOOpPaTOpHBIM OOOPYAOBAaHHMEM M HarpeBaTelIbHBIMH MPUOOpPaMH B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH;

®  BBHINOJHATH MPOCTEHIINE MpUeMbl pPAabOTHI C JaOOPaTOPHBIM 00OpPYIOBaHMEM: JIAOOPATOPHBIM
ITaTUBOM; CIIMPTOBKOM;

e  HalxroAaTh 32 CBOMCTBAMMU BEIIECTB U SBJICHUAMH, IPOUCXOASIINMHU C BEIIECTBAMU;

®  OMNHUCHIBATh XMMUYECKHH SKCIEPUMEHT C IOMOIIbIO €CTECTBEHHOTO (PYCCKOTO HJIM POAHOTO) s3bIKA U
A3bIKa XUMUU;

e  JleNaTh BBIBOJBI [10 pe3yJIbTaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA,

® TOTOBUTH PACTBOPHI C ONPEACICHHON MAacCCOBOM J10JI€M PACTBOPEHHOI'0 BEILIECTBA;



® [IPUTIOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIFO PACTBOPEHHOI'O B HEM BEILECTBA.
MeTtanpeameTHble pe3yabTaThl 00yUeHUS
VYyanuiicst 10JKEH ymems:
®  CaMOCTOSITENBHO UCIOIB30BaTh ONMOCPEIOBAHHOE HAOIIOICHHE.
Tema 6. PactBopenue. PactBopbl. CBOMCTBa pAaCTBOPOB 3JICKTPOJIHMTOB

PactBopenne kak ¢usuko-xumuueckuil mponecc. [loHsTHEe O TruAparax W KPUCTAJUIOTUApATAX.
PactBopumMocTs. KpuBble pacTBOPUMOCTH Kak MOJEIb 3aBUCHMOCTH PAaCTBOPUMOCTH TBEPHABIX BEIIECTB OT
Temrneparypbl. HacbllieHHble, HEHACBIIEHHBIE W IEPECHIIICHHBIE PAacTBOPbl. 3HAYEHUE PACTBOPOB IS
IIPUPOJIBI U CEITBCKOTO X031 CTBa.

[Tonsatue 00 SIEKTPOTUTHYECKOW JUCCOLMALMHU. OJEKTPOIUTHI M HEIIEKTPOIUTHL. MexaHu3m
JUCCOLUAIUI 3JIEKTPOJIUTOB C Pa3IMYHBIM XapakTepoM CBs3U. CTENEHb AIEKTPOJIUTUYECKONW IUCCOLMALUHU.
CunbHbIe U cradble IEKTPOIUTHIL.

OCHOBHBIE TIOJIOKEHUS TEOPUM IIIEKTPOJIUTHYECKON auccounanvu. VMoHHbIE ypaBHEHUS pEaKLMi.
Peakuuu oOMeHa, uaymue 10 KOHIA.

Knaccugukaius HOHOB M UX CBOMCTBA.

Kucnotel, ux xnaccudukamms. Jlucconumamuss KUCIOT M HMX CBOWCTBA B CBETE TEOPHH
3IEKTPOJUTUYECKON AUccounan. MoeKyJIsspHble U HOHHbIE YPAaBHEHUs peakiuil. BzanmoaencTBue KUCIOT
C MeTayulaMH. ODJEKTPOXMMHUYECKUHN psij HANpsDKeHHM MeTaioB. B3auMopeiicTBHe KHCIOT € OKCHAAMH
MeTaJuIoB. B3anMoaeicTBHE KUCIOT ¢ OCHOBaHUSIMU — peaklys HEeUTpanu3anuu. B3anmonencTBue KUcioT ¢
cosimu. Mcnionb30Banue TabauIlbl paCTBOPUMOCTH JIJISI XapaKTEPUCTUKU XUMHUECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccuukanusa. Jluccouumanys OCHOBaHMM M HUX CBOMCTBa B CBETE€ TEOPHH
ANEKTPOJUTUYECKON JucconManui. BsaummonelcTBue OCHOBaHHMM ¢ coisiMu. Mcronp3oBaHMe TaOIHIIBI
pacTBOPUMOCTH I XapaKTEPUCTUKM XHMHYECKMX CBOWMCTB OCHOBaHM. BzaumMmopeicTBue Iienoyend c
OKCHJIaMH HEMETAJIJIIOB.

Comu, wux gucconuanuss W CBOMCTBA B CBETE TEOPHUM DJIEKTPOJIUTHYECKOM JUCCOLMALUU.
B3aumogeiicTBue coineld ¢ MeTayuiamMu, OCOOCHHOCTH OSTHUX peakiuil. B3ammonmeicTBue cojell C COJSMU.
Hcnonb3oBanne TabIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKHX CBOMCTB COJIEH.

O6o00611eHMe cBeleHnH 00 OKcHIaX, UX KiIacCu(UKAIMN U CBOUCTBAX.

['eneTnyeckue psapl MeTala M HeMeTala. [ eHeTudeckasl CBs3b MEXIY KiIaccaMHd HEOPraHMYECKHX
BEILECTB.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

Omnpenenenue cTeneHeil OKUCICHUS I 3JIEMEHTOB, 00pa3yIOIIMX BEIIeCTBa pa3HbIX KiaccoB. Peakuun
MOHHOT0 OOMEHa U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuyu. OKUCIUTEIh U BOCCTAHOBUTEIb, OKUCIICHUE
Y BOCCTAHOBJICHUE.

CocraBiieHHE YpPaBHEHHMIl OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIHUM METOIOM 3JIEKTPOHHOTO
Oananca.

CBolicTBa IPOCTBIX BELIECTB - META/IOB M HEMETAJJIOB, KHCIOT U COJEHl B CBETE€ OKHUCIUTEIBHO-

BOCCTaAaHOBHUTCIIBHBIX peaxunﬁ.



Jdemoncrpauuu. VcnoeiTaHue BEMIECTB W MX PAacTBOPOB HA  AJIEKTPONPOBOJHOCTh. 3aBUCHUMOCTH
3IEKTPONPOBOAHOCTU YKCYCHOM KUCIOTHI OT KOHIEHTpAIMH. J{BI>KEHHE OKPALIEHHBIX HOHOB B JIEKTPUYECKOM
nosie. BzaumopeilicTBUEe IMHKAa C CepoMl, coysiHOM KkucioTod, xjopuaoM wMeau (II). T'openume wmarnus.
B3anmoaeiicTBre XJIOpHOM U CEPOBOJOPOTHOM BOIBI.
JlabopaTopHuble ombIThl. 18. B3aumojeiicTBue pacTBOpOB XJIOpHMJia HAaTpus W HuUTpaTa cepebpa. 19.
[Tonyyenue HepaCTBOPUMOTO THIPOKCH/IA U B3aUMOICUCTBUE ero ¢ kuciaotamu. 20. B3aumoielicTBue KUCIOT ¢
ocHOBaHMAMH. 21. B3auMmoaelicTBHUE KHCIIOT C OKCHAAMH MeTajuioB. 22. B3anMoqeCTBHE KHUCIOT ¢ METaJIJIaMH.
23. B3auMozeiicTBue KUCIOT ¢ coaMu. 24. B3zauMmomelcTBue mienodyer ¢ KucioTaMu. 25. Bzaumoneictsue
1IEJI0Ye ¢ OKCHUJaMH HeMmeTauioB. 26. B3aumoneiicTBue mienoueid ¢ coisimu. 27. IlonydeHuwe U cBOMCTBa
HEpAacTBOPUMBIX OCHOBaHUU. 28. B3aumozeiicTBE OCHOBHBIX OKCHIOB C KucioTamu. 29. B3aumopeiicTBue
OCHOBHEIX OKCHAOB ¢ BojoH. 30. B3auMojeiicTBue KUCIOTHBIX OKCHJIOB ¢ Iienouamu. 31. B3ammopelicTBHE
KHUCJIOTHBIX OKCHIOB ¢ BomoH. 32. B3aumogeiicTBue cojied ¢ kuciaoramMu. 33. B3anmMomelcTBHE COJIEH C
menodamu. 34. BzaumosaeiictBue cosieit ¢ consiMu. 35. B3aumopeiicTBue pacTBOPOB COJICH C METalllaMU.
[IpeameTHBIC pE3yabTaTHI 00yUEHUS
Yyamuics J0JKEH ymems:

®  JCIOJIb30BaTh MPHU XapAKTEPUCTUKE MPEBPAIICHUIN BEIIECTB MOHATHS: «PACTBOPY, «IIIEKTPOTUTHIECCKAS
JUCCOIHAITUS», <«AJIEKTPOIUTHDY, «HEIICKTPOIUTHIY, «CTENEHb AMCCOLMALNNY, «CHJIHHBIC JIIEKTPOIUTHD,
«clabble AJEKTPOJIMTHI», «KATHOHBI», «AHUOHBI», «KHUCJIOTBHI», «OCHOBAHUS», «COJIM», «HMOHHBIC PEAKIIUH,
«HEecoIIe00pa3yIoIIie OKCHIIBIY), «COJIe00pa3yIolue OKCUAB), «OCHOBHBIE OKCHUIBD), «KHCIOTHBIE OKCHIBI,
«CpeHUE COJM», «KHUCIBIE COJU», «OCHOBHBIE COJH», «TCHETHYECKUU PSI», «OKUCITUTEIHHO-
BOCCTAHOBUTEJBHBIE PEAKITUN», OKUCITUTEIbY, «BOCCTAHOBHUTEIIbY, «OKHCICHHUE), «BOCCTAHOBIICHUEY;

®  OMNKCHIBATH PACTBOPEHUE KaK (PU3MKO-XUMHUUECKHI MPOIECC;

®  JIUIIOCTPUPOBATh IPUMEPAMU OCHOBHBIE I[IOJIOKEHUS TEOPUU DJIEKTPOJIUTHUYECKOW JMCCOLMALINY;
TEHETUYECKYIO B3aUMOCBSI3b MEX/TY BEIIECTBAMH (IIPOCTOE BEIIECTBO - OKCHUJ - THAPOKCHI - COJIb);

®  XapaKTepu30BaTh OOIIME XUMUYECKHE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHUJIOB, KUCJIOT, OCHOBAaHUMN
U COJIEH C MO3MIMM TEOPUH IEKTPOJUTHYECKON NUCCOLMALNH; CYITHOCTh 3JIEKTPOJIMTHYECKON ITUCCOLMALNN
BEIIECTB C KOBAJCHTHOM TOJSPHOM M HOHHOM XHWMHMUYECKOM CBA3bIO; CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHIA;

® [PUBOJUTH NMPUMEPHI PEAKIUM, MOATBEPKIAAIOUIUX XUMHUYECKHE CBOMCTBA KHUCJIOTHBIX M OCHOBHBIX
OKCUJIOB, KHCJIOT, OCHOBaHUN U COJIeH; CYIIECTBOBAaHHME B3aUMOCBS3M MEXKAY OCHOBHBIMHM KJacCamH
HEOPTaHUYECKHUX BEIECTB;

e iIaccH(UIUPOBATh XUMHUYECKHE PEAKIUU TI0 «U3MEHEHHUIO CTEeNeHEeH OKHCIEHUS JIIEMEHTOB,
00pa3yIomuX pearupyroInie BEIecTBay,

® COCTaBIIATb ypPAaBHEHUS DJIEKTPOJIUTHYECKOM AMCCOLMALIMM  KHCIOT, OCHOBaHUM U  COJIEH;
MOJIEKYJIIPHBIE, TIOJIHBIE U COKPAIICHHBIC MOHHBIE YPABHEHUS PEAKIMN C y4aCTUEM JIEKTPOJIMTOB; YPaBHEHHUS

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIM, UCIOIb3YsI METOJ 3JIEKTPOHHOTO OajaHca; ypaBHEHUS PEaKIIHii,



COOTBETCTBYIOLIUX MOCIEAOBATEIBHOCTH («IIETIOYKe») MPEBPAICHUI HEOPraHWYECKUX BEUIECTB Pa3IUYHBIX
KJIaCCOB;
®  ONpeneNsaTh OKHUCIUTEIb W BOCCTAHOBUTENb, OKHCJICHHME U BOCCTAHOBJIEHUE B OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIHX;
®  YCTaHaBJIMBATh IPUYUHHO-CJIEICTBEHHBIEC CBSI3U: KJIACC BEIIECTBA - XUMHUYECKHE CBOMCTBA BEUIECTBA;
e  Ha0JNIOJATh U OINHUCHIBATH PEAKIIUU MEXIY AJIEKTPOIUTAMHU C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU
POIHOIO) sI3bIKA U SI3bIKA XMMUU;
® [POBOJAUTH ONBITHI, MOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
BEILIECTB.
MertanpeamMeTHble pe3yinbTaThl 00yUEHUS
VYyamuiics 10IKeH ymems:
e  JIeNIaTh IOMETKH, BBIIIUCKY, IUTUPOBAHKUE TEKCTA;
®  COCTaBJIATH JIOKJIAJ;
®  COCTaBIIAATH HA OCHOBE TEKcTa rpaduku, B TOM uncie ¢ npumenenuem cpeacts UKT;
®  BJAJETh TAKUM BHUJIOM U3JI0)KEHUS TEKCTA, KAK PACCYKIACHUE;
®  HCIIOJIb30BAaTh TaKOW BUJ MBICICHHOIO (MICAIILHOTO) MOJEIMPOBAHUS, KAK 3HAKOBOE MOJEIUPOBAHUE
(Ha mpuMepe ypaBHEHUN pEaKlMi IUCCOLMAIIMN, WOHHBIX YPAaBHEHHH peaklMi, MOJYpEaKIHil OKUCICHUS-
BOCCTaHOBJICHUS);
e  pa3nuyaTh KOMIOHEHTHI JOKa3aTelbCTBa (TE3UC, apIYMEHTHI U (hOpMY J10Ka3aTeNIbCTBA);
®  OCYUIECTBJIATH NIPSIMOE MHAYKTUBHOE J10Ka3aTEIbCTBO.
Tema 7. lIpakTukym 2. CBolicTBa pacTBOPOB 3J1eKTPOJIUTOB
4. PelieHue 3KCiepuMEHTAJIbHBIX 3a]1a4.
[TpenmeTHble pe3ynbTaThl O0yYeHUS
Yyamuics J0IKEH ymems:
e oOpamarbes ¢ J1aOOpaTOpHBIM OOOPYAOBAaHHMEM M HarpeBaTelIbHBIMH MPUOOpPaMH B COOTBETCTBHU C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH;
®  BBHINOJHATH NPOCTEHIINE HpHUEeMBbl oOpalleHHs ¢ JabopaTOpHBIM 000pyIOBaHHEM: J1a0OpPATOPHBIM
IITaTUBOM, CIUPTOBKOIA;
e  Ha0JNIOJaTh 332 CBOMCTBAMH BEIIECTB U SIBICHUSIMHU, TPOUCXOSIINMU C BEIIECTBAMU;
®  OMNHUCHIBATH XMMUYECKHH SKCIIEPUMEHT C IMOMOUIbI0 €CTECTBEHHOTO (PYyCCKOTO WJIM POAHOTO) SI3bIKA U
SI3bIKAa XUMUU;
e  JleNaTh BBIBOJIBI 10 PE3YyJIbTaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA.
MeTtanpeameTHble pe3yiabTaThl 00yUeHHs
VYyamuiicst JOJKEH ymemy.
®  OmNpeneNsTh, UCXOI U3 y4eOHOU 3aJaun, He0OOXOUMOCTh HEMOCPEICTBEHHOTO MU OMOCPEJOBAHHOTO
HaOJIIOIEHUS;

®  CaMOCTOSITENFHO (POPMHUPOBATH MTPOTPAMMY SKCIIEPHMEHTA.



JInuHOCTHBIE PE3yNbTaThl O0yUYCHHUS
VYuamuiicss JOJIKEH:

®  3HamMb U NOHUMAMb: OCHOBHBIE UCTOPUYECKHE COOBITHUS, CBSI3aHHBIE C Pa3BUTUEM XMMHUU U OOIIECTBA;
JOCTHXKECHHS B 00JIACTH XMMHH U KYJIBTYPHBIC TPAIuIUH (B YACTHOCTH, HAYYHBIC TPAJIUIIMU) CBOEH CTpaHBI;
OOIIEMHUPOBBIC JIOCTIKCHUS B O0JIACTH XWMHUU; OCHOBBI 3J0POBOTO 0Opa3a XKU3HU; MpaBHUJa MOBEIACHUS B
YpE3BbIYANHBIX CUTYalUsX, CBA3aHHBIX C BO3JEHCTBHEM pA3JIMYHBIX BELIECTB; COLMAIbHYIO 3HAYMMOCTh U
cofiep;kanue mpodeccuil, CBSI3aHHBIX C XMMHUEH; OCHOBHBIE IIPaBa M OOS3aHHOCTH TpakJaHUHA (B TOM YHUCIE
yYaIerocs ), CBI3aHHbIC C IMYHOCTHBIM, TPO(ECCHOHATLHBIM 1 YKHU3HEHHBIM CaMOOTIPE/ICIICHUEM;

®  uCnelmbl8ams: YyBCTBO TOPAOCTU 3a POCCHUICKYI0 XMMHUYECKYIO HAYKy U yBaXCHUE K HCTOPUH €€
Pa3BUTHUS; YBOKEHHE W MPUHATHE JOCTHXKCHHM XUMUU B MHPE; YBOXKECHHE K OKPYXKAIOIMMUM (ydaluMmcs,
YUHUTENSAM, POJUTEISIM M JIp.) - YMETh CIyHIaTh M CIBIIIATh MapTHEpa, MPU3HABATh IMPABO KaXIAOr0 Ha
COOCTBEHHOE€ MHEHHE U MPUHUMATh PEUICHHs] C YYeTOM IMO3UIUN BCEX YYACTHHUKOB, CaMOYBaXEHHE H
SMOIIMOHAIBHO-TIOJIOKUTENIbHOE OTHOIIIEHHUE K ce0e;

®  npusHaéams: ICHHOCTh 3J0POBbsl (CBOETO U JAPYruX IioJei); HE0OXOIUMOCTh CaMOBBIPAKEHUS,
caMopeanu3alyy, COUUATIbHOTO IPU3HAHUS,

®  0co3Hasamy: TOTOBHOCTh (WJIM HErOTOBHOCTh) K CAMOCTOSTEIbHBIM IIOCTYIKaM U JEHCTBHSIM,
MIPUHSATHUIO OTBETCTBEHHOCTH 3a WX PE3YNbTaThl, TOTOBHOCTh (MJIM HETOTOBHOCTBH) OTKPBITO BBIpAXKATh W
OTCTaMBaTh CBOKO MO3UIIMIO U KPUTUYHO OTHOCUTHCSA K CBOUM MOCTYIIKaM;

®  npossname. JNOOPOKENTATENbHOCTh, JIOBEPUE W BHHUMATEIBHOCTH K JIIOJSM, TOTOBHOCTh K
COTPYJIHUYECTBY U JpYyX0e€, OKa3aHHIO0 TOMOIIM HYXIAIOUUMCS B HEW; YCTOWYUBBIN TMO3HABaTEIbHBIN
WHTEpEC, UHULIMATUBY U JTI0003HATEIHHOCTh B U3YUYEHHUU MHpA BEUIECTB M PEAKIUH; 11eJIeyCTPEMIEHHOCTh U
HACTOWYMBOCTh B JIOCTHKEHHMU IIeJield, TOTOBHOCTh K TMPEOJONICHUIO TPYAHOCTEH; YOEKICHHOCTh B
BO3MOKHOCTH TIO3HAHHSI TPHUPOJBI, HEOOXOIMMOCTH Pa3yMHOTO HCIIOIb30BaHMS JOCTIKEHUW HAyKH |
TEXHOJIOTHH JIJIs1 pa3BUTHI OOIIECTBA;

®  yMemb: YCTAHABIMBATH CBSI3b MEXKIY LIEJbI0O M3YYCHHS XUMHUU U TE€M, JUIS YEr0 OHA OCYIIECTBISAETCS
(MOTHBaMM); BBIMOJHATH MTPOTHOCTHYECKYIO CAMOOIIEHKY, PETYJIHMPYIONIYI0 aKTUBHOCTh JTMYHOCTH Ha JTare ee
BKIJIFOUEHHUSI B HOBBIM BHJ JEATEIBHOCTH, CBSI3aHHBIA C HA4yalloM HM3y4€HHUs HOBOTO Y4eOHOro mpeamera —
XMMHH; BBINIOJHATh KOPPUTUPYIOIIYI0 CaMOOLIEHKY, 3aKJIIOYAOLIYIOCS B KOHTPOJIE 3a IPOLIECCOM H3YyUYECHMS
XUMUU ¥ BHECEHHH HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX JTallaM W CHoco0aM HM3ydeHHs Kypca
XUMUU; CTPOUTH KU3HEHHBIC U TTPO(PECCHOHATIbHBIE TUIAHBI C YIETOM KOHKPETHBIX COIMATbHO-UCTOPHUYECKUX,
MOJIMTUYECKMX M DSKOHOMHMYECKHX YCIIOBUW; OCO3HaBaTh COOCTBEHHBIC IICHHOCTH M UX COOTBETCTBHE
IPUHUMAEMbIM B JKM3HHM PELIEHUAM; BECTU JHAJIOr HA OCHOBE DPABHOIPABHBIX OTHOILIEHUH M B3aMMHOI'O
YBaKEHUS, BBIJCISATh HPABCTBCHHBIM aCHEKT MOBEJACHHUS U COOTHOCHTH MOCTYNKH (CBOU W JPYTUX JIIOJCH) H
COOBITHSI C TPHUHATHIMH JTHYECKUMH HOPMaMH; B TIpeAeliax CBOUX BO3MOXXHOCTEW MPOTHBOJICHCTBOBATH
JEHCTBUSM H BIUSHUSM, TPECTABIISIONIAM yTPO3y KU3HH, 3JI0POBBIO U O€30MaCHOCTH JIMYHOCTH U OOIIECTBA.

Conep:xanue Kypca.
9 kJ1acc.

BBenenne. O0masi XapakTepuCTUKA XUMHYECKHX 3JIEMEHTOB U XMMHYECKUX pPeaKkuuid.



IMepuoanyeckuii 3axoH u llepuoanyeckas cucrema xumnieckux 3jeMmenToB .. MenjaeseeBa.

XapaKTepHuCTHKa JIEMEHTA 10 €0 noJsiokeHuto B [lepunoanueckoii cucreme. CBolicTBa OKCUAOB KUCIIOT,
OCHOBAHMU U COJIEH B CBETE TEOPUHU ICKTPOIUTUYECKON AUCCOLUALMU U OKUCIIE HUSA-BOCCTAHOBIICHUS.

[TonsiTue 0 mepexoaHbIX neMeHTax. AMGOTEpHOCTD. ['eHeTHYECKHil ps/l IepEex0THOTO FJIEMEHTA.

[Tepnoanueckuii 3akoH u Ilepuoauueckas cucrema xumuueckux aeMeHToB .M. Menneneena.

XuMuyeckas OpraHusanus )KUBOM U HEXKUBOU IIPUPOABI. XUMUUYECKUN COCTAB Spa, MAHTUU U 3€MHOU
KOpbl. XMMHUYECKHE IEMEHTHI B KJIETKaX KUBBIX OPraHU3MOB. Makpo- 1 MUKPODJIEMEHTHI.

O6o0menne cBeoeHUM O XHUMHYECKHX peakiusax. Krnaccupukanus XUMHYECKUX peakUuid 1o
Pa3JIMYHBIM MPU3HAKAM: «UHCIIO M COCTaB Pearupyrollux U 00pa3yroIIMXCs BEIIECTBY, «TEIIOBOM 3 deKT»,
«HATPaBIICHHE», «M3MEHEHHE CTENCHEH OKMCIICHHUS 3JIEMEHTOB, OOPa3yIOIIMX pearupyrollue BeUIeCTBay,
«(paza», «MCIOJb30BAHUE KATAIU3ATOPAY.

[lonsitue o ckopoctu xumuyeckod peakuuu. DakTopbl, BIUAKOIIME HA CKOPOCTh XHMHUUYECKHX
peaknuii. Katanuzatops! u karanus. MTHruOUTOpsl. AHTHOKCHIAHTHI.

Hemoncrpanun. Pasmuansie hopmer tadbmunel JI. Y. MenneneeBa. Moaenu aToMoB 3JIeMEeHTOB 1—3-T0
nepuosioB. Mojielib CTPOCHHUSI 36MHOTO MIapa (MOMEepedHbId pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peakuuu OT MPUPOAbl PEATHUPYIOUIUMX BELIECTB. 3aBUCUMOCTh CKOPOCTH XHMMHUUYECKON pEeakuuu OT
KOHLEHTPALMU pEarupyrolnx BelIeCTB. 3aBUCUMOCTb CKOPOCTH XHWMHYECKOW pEeakuuu OT IUIOLAIn
COIPUKOCHOBEHUS pPEarupyrolliuX BEUIECTB («KUISIIMN Ci0¥»). 3aBUCUMOCTh CKOPOCTH XHUMMUYECKOMN
peakuMu OT TEMIIEPATypbl pEarupyrollux BeHIecTB. ['OMOTEHHBIH W TE€TEpPOTeHHBIM KaTanu3bl. Dep-
MEHTAaTHBHBIN kaTanu3. UHrubupoBanue.

JlabopaTopubie onbIThl. 1. IlomyuyeHue ruapokcuaa LIMHKA W HCCIENOBAHUE €r0 CBOWCTB. 2.
MopenupoBanue nocrpoenust llepuoanueckoir cuctemsl xumuueckux anemeHtoB JI. . MengeneeBa. 3. 3a-
MeIIEHUE KeIe30M MeH B pacTBope cyibdara meau (11). 4. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU pPEaKIIUU OT
MPUPOABl PEArUPYIOIIUX BEUIECTB HAa NpPHUMEpPE B3aWMOAEWUCTBUS KHUCIOT C MeTaulaMH. 5. 3aBUCUMOCTH
CKOpPOCTU XMMHUYECKON pEeaklMM OT KOHLEHTPAMN PEarupyroIlluX BEIIECTB Ha MPUMEPE B3aUMOAECHCTBUSA
LIMHKA C COJSHOW KUCIIOTOW Pa3IMYHON KOHLEHTpAaUUHU. 6. 3aBUCUMOCTb CKOPOCTU XUMHYECKON peakluu OT
IUIOIAAN CONPHUKOCHOBEHHS pPEAarupyrolluX BemecTs. 7. MojaennpoBaHue «KUISILIETO Clos». 8.
3aBUCHMOCTh CKOPOCTH XMMHUYECKOW pEakIuM OT TeMIepaTypbl PEarupyroliux BEIIECTB HAa NpPHUMEpe
B3auMojieiictBusa okcuaa meau (ll) ¢ pacTBopoM cepHO# KUCIIOTHI pa3nuuHON TemmepaTypsl. 9. Pasnoxxenue
NEepoKCHIa BOJOpOJa ¢ momoublo okcuaa Mmapranuna (1V) um karamaszel. 10. OOHapyxkeHHe KaTajlaszbl B
HEKOTOpBIX MHUIIEBbIX mpoaykrax. 11. VHrubupoBanue B3aUMOJEHCTBUS KHCIOT C MeTajlJlaMu
YPOTPOIIMHOM.

[IpenmeTHbIe pe3ynbTaThl 00yUeHUs
Yyamuiics 10JKEH ymemb:
® CMOJIb30BaTh IpPU XapaKTEPUCTHUKE NPEBpALIEHUN BELIECTB MOHATUS: «XUMHUYECKAsl pEaKkLUs»,
«pEAKLMH COEAUHEHUS», «PEAKLIUU
®  DA3NOXKEHHS», «PEeakIuu OOMEHa», «PEaKIHH 3aMEIICHHs»-, «PEAKIMH HEeUTpanu3arum»,

«OK30TEPMUYECKHE PEAKIHN», <OHIOTEPMUUYECKHE pEeaKIUn», «oOpaTUMble pEaKIHH», «HEeoOpaTUMBbIE



peakuumn», «OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLINU», «TOMOTEHHBIE pEAKIUN», «TE€TEPOreHHbIE
peaKInmy, «KaTaJTUTUICCKUE PEAKIHUHN», «HEKATATUTUUYECKUE PEaKI[UU», «TEIUIOBOH A(PPEeKT XUMUYIECKOM
pEaAKINNY, «CKOPOCTh XMMUYECKOMN peakIuny, «KaTalnu3aTopy;

®  XapaKTepU30BaTh XMMHUYECKHE DJIEMEHTHl 1—3-T0 MEepHoAOB MO WX MOJOXKeHUI0 B Ilepmoamdeckoit
cucremMe xumuuyeckux sneMeHToB [[. M. MenaeneeBa: XMMHYECKUN 3HAK, MOPSAKOBBIA HOMEpP, MEPUO/L,
rpylna, HOATPYNIa, OTHOCUTENIbHAS aTOMHAas Macca, CTpOEHHWE aToMa (3apsj sAapa, YUCIO MPOTOHOB U
HEUTPOHOB B siApe, OOIIee YUCIO AJIEKTPOHOB, pacHpeAeieHUE DJIEKTPOHOB MO JJIEKTPOHHBIM CIOSM,
NpOCTOE BEIIECTBO, (popMyIia, Ha3BaHUE M THI BBICIIET0 OKCHJA U TUAPOKCH/A, JETYYEro BOJOPOIHOTO
COeIMHEHUS (J1JIsI HEMETAJJIOB));

e  XapaKTepHU30BaTh OOIINE XUMHUUYECKHE CBOMCTBA aM(DOTEPHBIX OKCUIOB U THAPOKCUIOB;

® [PUBOJUTH MPUMEPHI PEaKlHil, MTOATBEPKAAIOIIUX XUMUUYECKIE CBONCTBA aM(pOTEPHBIX OKCHIOB H
TUJPOKCHUJIOB;

®  J1aBaTh XaPAKTEPUCTUKY XMMHUYECKUX PEAKIIMH IO YHCIY U COCTAaBY UCXOIHBIX BEIIECTB U MPOTYKTOB
peakiuu; TeruioBoMy 3(PQeKTy; HaANpaBICHUIO TPOTCKAHHS PEaKIUU; U3MCHEHUIO CTEMCHEH OKHCIICHUS
3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEILLECTB; YYACTUIO KaTaau3aTopa;

e OOBSACHATh W MPHUBOJWTH NPUMEPHI BIUSHHUS HEKOTOPHIX (AKTOPOB (TpHpOAA pPearupyromIux
BEILIECTB, KOHIIEHTPALHUs BEUIECTB, aBJICHUE, TEMIEpaTypa, KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBEHHUS
pearupyromux BelecTB) Ha CKOPOCTh XUMUYECKUX PEaKIIHii;

e HaOmOJaTh U ONMUCHIBATH YPaBHEHHS PEAKIUH MEXIYy BEIIeCTBAMHU C MOMOIIBI0 €CTECTBEHHOTO
(pycckoro ujim poAHOTO) A3BIKA U S3bIKA XUMUH;

® TMPOBOAUTH OMBITHl, MOJATBEPXKAAONINE XHUMHUYECKHE CBOMCTBA aM(OTEpPHBIX OKCHUIOB H
THAPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XHMHYECKOW peakiuu OT pas3JIudyHbiX (akTopoB (mpupoaa
pearupyromux BEIIeCTB, KOHIIEHTPAlMs BEIIECTB, JaBJIEHUE, TEeMIleparypa, KaTraau3aTop, MOBEPXHOCTb
COMPUKOCHOBEHHS PEarupyroIInX BEIIECTB).

MertanpeaMeTHbIe Pe3yabTaThl 00yIeHHUS
Yyamuiicst JOJKEH ymem b

® OMNpeNeniaTh IeJdb Yy4eOHOH MNesATeNbHOCTH C TMOMOINBI0 YYHTENs M CaMOCTOSTEIbHO, HCKATh
CpelCTBa €€ OCYyIlIeCTBIeHUs, padoTasi Mo IUIaHy, CBEPSATh CBOM JNEUCTBUS C LEIbIO U NPU HEOOXOIUMOCTH
HCTIPABIATH OIMTMOKH C MIOMOIIBIO YIUTEISI U CAMOCTOSITENIHHO;

®  COCTaBJATH AHHOTAILIMIO TEKCTA;

®  CO37aBaTh MOJIENU C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U MPEACTABICHUEM HX B
MPOCTPAHCTBEHHO-TpadUueCKON HIIM 3HAKOBO-CUMBOJIUYECKOU opme;

e omnpenensaTh BUIbI Kilaccu(UKauM (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

®  OCYIIECTBIATH NPSIMOE AEAYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Merasibl
[Tonoxxenue MetamnoB B Ilepumoamueckoin cucrteme xumuueckux sineMeHToB J[. M. Menneneena.

Mertannuyeckas KpUCTaJUIMUECKas pelleTKa M MeTauIMueckas XUMudeckas cBs3b. OOmue (usmueckue



coiicTBa MetawioB. CIUIaBbl, WX CBOWCTBA M 3HA4YeHUME. XHWMHUYECKHME CBOWCTBA METAJUIOB Kak
BOCCTAaHOBUTEIICH, a TAK)KE B CBETE UX MOJIOKEHHUS B DJICKTPOXUMHYECKOM PSYy HAMPSIKCHUH METalloB.
Koppo3sus metamnoB u cioco0sr 00pb0bI ¢ Heil. MeTtasuibl B ipupoe. OO0Iue crioco0bl HX MOTYyYSHUS.
O0masi XapakTepuCTHKA MIEJOYHBIX MeTaJIoB. Metamuiel B npupojae. OOmme crnocoObl uXx
nonydyeHusi. Ctpoenue atromoB. lllemounble MeTamibl — MPOCThIE BellecTBa. BakHeiiine coeluHeHus
IIEJIOYHBIX METAJUIOB — OKCHJBI, THAPOKCUABI U CONH (XJIOPHUABI, KapOOHATHI, Cylnb(aThl, HUTPATHI), UX

CBOIICTBa M MPUMEHEHHE B HAPOJIHOM X03stiicTBe. KanuitHeie ynoOpeHus.

O6mas xapakTepucTHKa 3JieMeHTOB rjaBHoii moarpynnsl |l rpymnel. CrtpoeHue aToMOB.
[llenoyHo3eMeNnbHBIE METAIBI — IMPOCTHIE BEIIECTBA. BakHelInHne COeIMHEHHS IIeI0YHO3EMENIbHBIX
METAJUIOB — OKCH[bI, THAPOKCHUIBI M COJH (XJIOPHUIBI, KapOOHATHI, HUTPATHI, cynbdarsl, GocdaTsl), UX

CBOMCTBA U MPUMEHEHHUE B HAPOJHOM XO35MCTBE.

Amomunuii. Ctpoerne aToma, pu3nyeckue U XMMUYECKHE CBOMCTBA MpocToro BemiecTBa. CoequHEHUs
ATIOMUHHUS — OKCHJ U THA-POKCHA, HUX aM(OTepHbIi XapakTep. BaxHeilmmne coiau amOMUHHUS.
[IpumeHeHne aNtOMUHNSA U €70 COCUHEHUM.

XKenezo. Ctpoenune atoma, pu3mveckne M XMMHUYECKHE CBOWCTBA IMPOCTOTO BEIIECTBA. | eHeTHYeCKHe
panel Fe?" u Fe3*. Baxneiimme conm sxene3a. 3HaueHHeE Kelle3a M €ro COCAMHEHHUH NI NPUPOABl M
HapOAHOTO XO035CTBA.

JemoncTpanuu. OOpa3ibl IIEJOYHBIX M IIEJOYHO3EMENbHbIX MeTamuioB. OOpasubl  CIIaBOB.
B3aumoneiicTBue HaTpus, JIUTUS U KaldblUs C BOAOW. B3auMoaelcTBUe HATpUS U MAarHUS ¢ KUCIOPOAOM.
B3aumoeiicTBue MetanioB ¢ HeMeTaiamu. [lomyuenue ruapokcu ios xenesa (1) u (111).

JlabopaTopubie onbiThl. 12. B3aumonelicTBue pacTBOPOB KHUCIOT U cOJed € MeTaulamu. 13.
OzHakoMyeHue ¢ pynamu kene3a. 14. OxpalmmBaHue IIJIAMEHM COJSIMM  UIEJIOYHBIX MeETauioB. 15.
B3aunmogeiicTBue kanbius ¢ Bogoi. 16. IlomyueHne ruipokcuaa KaablUsg U UCCIEOBAaHUE €ro CBOMCTB. 17.
[Tonydyenue rugpokcuja aalOMUHUS M UCCIEI0BaHUE ero cBOicTB. 18. B3aumopeilicTBue xeneza ¢ CONSIHON
kucnotoit. 19. I[Monyuenue runpokcunos xenes3a (1) u (111) u u3ydyenne ux cBONUCTB.

[IpenmeTHbIe pe3ynbTaThl 00yueHUs

Yyamuiicst JOJOKEH ymems:

®  JCIOJb30BaTh MPU XapPaKTEPUCTUKE METAUIOB M HMX COCIUHEHUW NOHATHUS: «METAIUIb», «Psif
aKTUBHOCTH METAJIJIOBY, ILEJTOYHbBIE METAJIIb», «ILETOYHO3EMETbHbBIE METAJUIbI», UCI0JIb30BATh UX MPHU Xa-
PaKTEpUCTUKE METAJIOB;

e JaBaThb XAapaKTEPUCTHKY XHMHYECKHUX JJIEMEHTOB-METAJUIOB (ILENOYHBIX METAJIOB, MarHus,
KaJlbLIMsl, aIIOMUHUSA, JK€JIe3a) M0 UX IMOJIOKeHHIo B Ilepuoauyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa (XUMHUUYECKUH 3HAK, MOPSAIKOBBIA HOMED, IEPUOJ, TPYIIaA, HOATPYNNa, OTHOCUTEIbHAsS
aTOMHas Macca, CTPOE€HHME aToMma (3apsia sSapa, YHCIO NMPOTOHOB U HEHUTPOHOB B sjape, oOuiee YHCIIO
3JIEKTPOHOB, pacIpelelieHHe 3JIEKTPOHOB IO 3JEKTPOHHBIM CIIOSM), MPOCTOE BELIECTBO, (Qopmyna,
Ha3BaHUE U THUI BBICHIET0 OKCUIA U TUAPOKCUIA);

®  Ha3bIBaTh COCIMHEHUS METAJJIOB U COCTABIIATH UX (OPMYJIbI IO HA3BAHUIO;

®  XapaKTepu3oBaTh CTpPOCHHE, 00mMe (U3NYECKHE U XHUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-



METAJIJIOB;

® OO0BACHATH 3aBUCHUMOCTh CBOWCTB (WMJIM IMpEACKa3bIBaTh CBOMCTBA) XMMHYECKUX 3JIEMEHTOB-METAJJIOB
(pagnyc, MeTaJUIMuECKHE CBOMCTBA 3JEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA 3JIEMEHTOB)
U 00pa3yeMbIX HMH COCAMHEHUU (KUCIOTHO-OCHOBHBIC CBOMCTBA BBICIIUX OKCHJIOB M THAPOKCHIOB,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA) OT MoJiokeHUsI B lleproamyeckoil cucreMe XUMHUYECKUX
anemenToB JI. 1. Menneneena;

® ONHUCHIBATh OOILIME XWMHYECKHE CBOMCTBA METAJUIOB C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOro WU
POJIHOTO) fA3BIKA U SA3bIKA XUMUHU;

® COCTaBISATh MOJIEKYJISIPHBIE YpPaBHEHUS pEaKLHil, XapaKTepU3YIOIIUX XHUMHUUYECKHE CBOWCTBA
METAJUIOB U UX COCIUHEHUM, a TaKXKe€ 3JIEKTPOHHbIE YPABHEHHUS MPOLIECCOB OKUCIECHUS-BOCCTAHOBJICHHUS;
YpaBHEHUSI SJEKTPOJIUTUUYECKOM JAHCCOIMAIMU;, MOJICKYJISIPHBIC, TOJHBIE M COKpallleHHbIE HOHHBIC
YpaBHEHUSI PEAKINHN C yUaCTHEM IJIEKTPOJIUTOB;

® YCTAaHABIMBATHh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY CTPOCHHEM aToMa, XUMHYECKOH CBS3BIO,
THIIOM KPHCTAJUIMYECKON PEIIeTKH METAJUIOB M WX COCIWHCHUU, WX OOMUMH (PU3UYSCKUMU U XUMH-
YECKHMHU CBOMCTBaMU,;

® ONUCHIBAaTh XHMMHUUYECKHE CBOMCTBA IICJIOYHBIX M IIEJIOYHO3EMEIBHBIX METAJIOB, a TaKXke
ATIOMHUHHS U JKelie3a U MX COCNMHEHUN C MOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO HIJIM POJHOTO) sI3bIKa U
SI3bIKA XUMUHU;

®  BBINOJHATH, HAOMIOATh U OMHCHIBATH XUMUYECKHM SKCIEPUMEHT MO PACIO3HABAHHUIO BaKHEHIIUX
KaTHUOHOB METAJIJIOB, THUAPOKCH/I-UOHOB;

®  HKCIEPUMEHTAIBHO UCCIE0BATh CBOMCTBA METAJUIOB M X COEIMHEHUM, peniaTh S3KCIIEPUMEHTAIbHbIE
3aiauu o teme «MeTtaibly;

®  OMNHUCHIBATh XUMUYECKUHN IKCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) sI3bIKA
U sI3bIKa XUMHH;

® TMPOBOJUTH pacueThl MO XUMUYECKUM (opMylaM U YpaBHEHHSM peaKkIuid, MPOTEKAIoUUX C
y4acTHEM METAJIJIOB U UX COCTUHEHUN.

MerarnpeaMeTHbIe pe3yibTaThl 00yUeHus
Yyamuiics 10JKEH ymemb:

e paboTaTh MO COCTaBICHHOMY IUIaHY, UCIIOJIb3YS HapsAy C OCHOBHBIMHU U JOIOJHUTEIbHBIE CPEACTBA
(cipaBOYHYIO TUTEPATYPY, CIIOXKHBIE TPHOOPHI, cpeactBa UKT);

e ¢ TMOMOINBID Yy4YUTENs OTOWUpaTh AN pEHIeHHs Yy4eOHbIX 3aJad HEOoOXOJHUMBbIE CIIOBapH,
SHIIUKJIONENH, CIIPABOYHUKHU, DJIIEKTPOHHBIE TUCKH;

® COMNOCTaBIATh W OTOMpaTh HHGOPMAIMIO, TOJYYEHHYIO U3 Pa3JIMYHBIX HCTOYHUKOB (CIOBapH,
SHIIUKIIONEIUH, CIPABOYHHKH, IIEKTPOHHBIC TUCKU, CeTh IHTepHET);

e MpencTaBisATh HHGOpPMALHMIO B BHUIE TaONHI[, CXEM, OMOPHOTO KOHCIEKTa, B TOM YHCIE C
npuMeHenuem cpeacts UKT;

e 0(QOopMIIATH CBOM MBICIH B YCTHOH M MHUCHBMEHHOW peUd C yUYE€TOM CBOUX YYEOHBIX M XKU3HEHHBIX



peUYeBBIX CUTyallui, B TOM uucie ¢ npumenennem cpeacts UKT;
®  COCTaBJSATH PELEH3UIO HA TEKCT;
®  OCYILECTBIIATH JOKA3aTEJIbCTBO OT IPOTUBHOIO.
Tema 2. IlpakTukym 1. CBolicTBa MeTAJJIOB M X COeIMHEHU I
1. OcyuecTBieHHE LENOYKH XMMHMUYECKUX MpeBpamieHui. 2. IlonydeHue u cBoiicTBa COEIMHEHUI
MeTaJlIoB. 3. Pelienne skcepuMeHTaIbHBIX 3a/1a4 Ha PAacllO3HABAHUE U MOJYYEHUE COEIMHE HUI METAILIIOB.
[IpenmeTHbIe pe3yabTaThl 00YUEHHS
VYyamuiicst JOJKEH ymems:
e oOpamarbcs C J1abOpaTopHBIM OOOPYJOBAHHMEM W HArpeBaTeNbHBIMH NPUOOpPAMU B COOTBETCTBUHU C
MpaBWJIaMU TEXHUKH 0€30MaCHOCTH;
e HaOm0aaTh 32 CBOMCTBAMH METAJUIOB M UX COCIMHEHUH U SBJICHUIMU, IPOUCXOASIIUMH C HUMH,
®  ONHUCHIBATh XMMUYECKUH 3KCIEPUMEHT C MOMOIIBI0O €CTECTBEHHOTI'O (PYCCKOI'O UM POJHOTO0) sA3bIKa
U A3bIKa XUMHH;
e  JiejaTh BBIBOJBI [10 PE3yJIbTaTaM IPOBEJAEHHOIO IKCIIEPUMEHTA.
MeTtanpeamMeTHbIe pe3ynbTaThl 00y4eHHs
Yyamuiics JOJKEH ymems:
e ompenensaTh, UCXOAS W3 Y4eOHOHM 3adauu, HEOOXOAMMOCTh HCIONb30BaHUS HAOMIOACHUS WU
SKCIEPUMEHTA.
Tema 3. HemeTtaibl
OOmiast xapakTepucTHKa HEMETAJUIOB: TMOJokeHue B Ilepuoandeckoil cucTeMe XHUMHYECKUX
sanemenToB J[. . MenzaeneeBa, 0cCOOEHHOCTH CTPOEHHUS aTOMOB, AJIEKTpooTpuuaTelbHoCcTh (D0) Kak Mepa
«HEeMeTaNInYHOCTIY, psia D0. Kpucrannnueckoe cTpoeHrne HEMETANIOB — MPOCTHIX BEIIECTB. AJIOTPOMHUSL.
®dusznyeckue cBoicTBa HeMeTauioB. OTHOCUTENBHOCT MOHATUN «METaI» U «HEMETaJLI.

Bopopoa. Ilonoxenue Bomopona B Ilepuonuueckod cucreme XuMHUeckux diaemeHtoB [[. U.
MenpeneeBa. CtpoeHne atomMa u MoJieKysbl. Ousznueckue U XMMHUUECKHE CBOMCTBA BOJOPOJA, €0 IMOJy-
YeHHE U MPUMEHEHHE.

Boaa. Ctpoenne monexynbl. Bomopoanas xumudeckas cBs3b. Ou3ndeckue CBOWCTBA BOJIbI. AHOMAIUH
cBOMCTB BoAbl. ['mapodunbHbie u ruapodoOHBIE BemecTBa. XMMHYECKHE CBOICTBAa BOJBI. Kpyroopor
BOJAbl B nmpupoae. BomooumcTka. Aodpamus Boabl. bwiToBhle  (GuIbTpbl. MuHepalbHBIE BOJBI.
JluctunnnupoBaHHas BoJia, €€ MOoJydyeHUe U IpUMEHEHHE.

O0mas xapakrepucTuka rajgoreHoB. Crpoenue aromoB. IIpocTele BemecTBa W OCHOBHBIE
COEJIMHEHMS TaJIOreHOB, UX cBoiicTBa. KpaTkue cBenenus o xjope, bpome, ¢prope u uoze. [lpumenenue ra-
JIOT€HOB U UX COEIMHEHUU B HAPOJHOM XO35MCTBE.

Cepa. CtpoeHue aToMa, aJuIOTPOIIHSI, CBOMCTBA U MPUMEHEHHEe poMOuueckoi cepsl. Oxcusl cepol (1V)
u (VI), ux momyuenue, cBoiicTBa W mnpuMeHeHne. CepHas KHUCJIOTa W €€ COJIM, UX MPUMEHEHHUE B
HapoJAHOM Xo03siicTBe. [Ipon3BOoACTBO CEpHOM KUCIIOTHI.

A3ot. CtpoeHue aTomMa M MOJEKYJbI, CBOMCTBA MPOCTOr0 BellecTBa. AMMHAK, CTPOECHHE, CBOICTBA,



nostyueHue u npumeHenue. Comau

aMMOHUs, UX cBoiicTBa u npuMeHnenue. Oxcuasl azora (M) u (I' A3oTHas Kuciaora, ee CBOMCTBa U
npuMeHeHue. HuTpaTsl 1 HUTPUTHI, TpoOiieMa UX COAEpKaHUS B CEIbCKOXO035HCTBEHHON MPOIYKIIUH.
A30THBIE y10OpEeHusl.

®ochop. CtpoeHue aToma, auIOTPONHs, CBOWCTBA 06eaoro m kpacHoro ocopa, ux NpUMEHEHHE.
OcHoBHble coenuaeHus: okcun Gochopa (V) u opropochopnas kuciora, hocdarsl. DochopHbie y1oOpeHus.

Yraepoa. CtpoeHue aToma, ajsIoTPOIus, CBoicTBa Moaudukanuid, npumenenue. Okcusl yriepozaa (I1)
u (IV), ux cBoiictBa u mpuMmeHenue. KapOoHaThl: KalblIUT, cOjAa, MOTAIl, UX 3HAYEHUE B MPHUPOJC U
AKHU3HU YEJIOBEKA.

Kpemunii. CtpoeHue artoma, KpUCTAIJIMYECKUHW KpEMHUM, €ro cBolcTBa M mpuMeHeHue. Oxcup
kpemuus (1V), ero npupoansie pasHOBUAHOCTH. CUIUKATHI. 3HAYCHUE COCAMHEHUNW KPEMHUS B KUBOU M
HexuBo# npupoje. I[lonsTue o cMIIMKATHON IPOMBIIIIIEHHOCTH.

Jemoncrpanuu. O0pasiibl raloreHoB — IPOCTHIX BellecTB. B3anMonelicTBUe rajioreHoB ¢ HaTPHEM, C
anioMuHueM. BeiTecHeHue xyopom OpoMa wiM Hojaa U3 pacTBOPOB UX cosieil. B3aumopeiicTBue cepsl ¢
MeTaJulaMH, BOJIOPOJOM U KUCI0poAoM. B3anumoseiicTBe KOHIIEHT pUPOBAHHON a30THOW KHMCIIOTHI C MEABIO.
[Tornomenue yriem pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccTaHOBieHHE MeAM U3 €€ OKCHUJAa YIJIEM.
OO0pa3iel NpUPOIHBIX COETMHEHUH XJ0pa, cephl, pocdopa, yriepoaa, kpemHus. O0pa3ibl BaKHEHIINX IS
HapOJHOTO XO35CTBa Cynb(aToB, HUTPATOB, KapOoHATOB, (ocdaroB. OOpasmbl CTEKIa, KEPaMHKH,
LIEMEHTA.

JlabopaTopuble onbiTbl. 20. Ilonmyuenne wu pacno3HaBanwe Bojmopona. 21. Uccnemosanme
MIOBEPXHOCTHOTO HaTsLKEHUs BOJbL. 22. PacTBOpeHHe nepMaHranara Kajaus Wi MEAHOro Kynopoca B Bofe. 23.
I'maparanus o6e3BoxeHnHoro cyiabdara meau (11). 24. M3roroBnenue runcoBoro ornevarka. 25. O3HakoMIIeHUE
C KOJUIEKIMEH OBITOBBIX (UIBTPOB. 26. O3HAKOMJICHHE C COCTAaBOM MHHEpalbHOW BOAbl. 27. KauecTBeHHas
peaxius Ha rajoreHua-uoHsl. 28. [lonydyenue u pacno3HaBanue kuciopoza. 29. 'openue cepsl Ha BO3ayXe U B
kuciopone. 30. CaoiictBa pa30aBieHHOM cepHoW kucinoTel. 31. HM3ydeHue cBoilcTB ammmaka. 32.
Pacnio3naBanue coneit ammonus. 33. CBoiicTBa pa30aBieHHON a30THOW KucioTsl. 34. B3aumopeiicTBue
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Mmeablo. 35. ['openue ¢ocdopa Ha BO3myxe u B Kuciopone. 36.
Pacnio3znaBanue ¢ocdatos. 37. ['openue yrus B kuciopose. 38. [lomyuenue yroibHON KUCIOTHI M U3yUEHUE €€
cBoiictB. 39. Ilepexon kapOoHatoB B ruapokapOoHatbl. 40. Pasnoxxenue ruapokapbonara HaTpusi. 41.
[TosnydyeHne KpeMHEBON KHCIOTHI M U3YUEHHE €€ CBOWCTB.

[IpemveTHble pe3ynbTaTsl 00ydeHHs
Yyamuiicst JOJOKEH ymems:
® CMOJIb30BaTh MpPH XapaKTEepPUCTUKE METAIJIOB M HUX COEIWHEHUH TMOHATHUSA: «HEMEeTaJlIbl»,
«TaJIOT€HbI», «aJUIOTPOMHBIE BHIOU3MEHEHHS», (OKECTKOCTh BOJBI», «BPEMEHHAasi MKECTKOCTh BOIbBI»,
«ITOCTOSIHHAS ’KECTKOCTh BOJBI», «00Iasi )KECTKOCTh BOJABDY;
® JaBaTh XapaKTEPUCTUKY XMMHUYECKUX 3JIEMEHTOB-HEMETAIJIOB (BOJOpPOJA, TaJOr€HOB, KUCIOPOa,
cepsl, azoTa, ¢ocdopa, yriepoaa, KpeMHHUs) O UX MOJ0XKeHUI0 B [leprogudeckoil cuctemMe XMMHYECKHX

anemeHToB J[. . MenzaeneeBa (XMMHUYECKHI 3HAK, MOPSIKOBBIA HOMEpP, MEPUOJ, TPyIIa, MOATPYIIa,



OTHOCUTEJIbHAs aTOMHAas Macca, CTpOCHHE aTroma (3apsl sjpa, YUCIO NMPOTOHOB U HEHTPOHOB B AJpeE,
oOmiee 4HCIIO 3IEKTPOHOB, paclpeeeHHue AIEKTPOHOB MO AJIEKTPOHHBIM CIOSIM), MPOCTOE BEIIECTBO,
dbopmyna, Ha3BaHHWE W THUI BBICHIETO OKCHJA M THIPOKCHIA, GOpMYyIa U XapakTep JIETy4ero BOJOPOIHOTO
COCJIMHCHUA),

®  Ha3BIBATh COCAMHEHUSI HEMETAIJIOB U COCTABIATh X (DOPMYIIBI 110 HA3BAHUIO;

®  XapaKTepus3oBaTh CTpOeHHE, ob0mue (U3UYEeCKHe W XUMHUYECKHE CBOMCTBAa MPOCTBHIX BEIIECTB-
HEMETaJlJIOB;

e OOBSACHATH 3aBHCHUMOCTH CBOMCTB (WM TpeCKa3blBaTh CBONCTBA) XUMHYECKHX 3JEMEHTOB-
HEeMeTaJJIoB  (paguyc, HEMETalNIMYeCKue CBOWCTBA 3JIEMEHTOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOIICTBa 3JIEMEHTOB) M 00pa3yeMbIX UMM COEJUHEHUN (KMCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB
U THIPOKCHUIOB, JIETYYHUX BOJOPOJIHBIX COCAMHEHUH, OKHUCIUTEIHHO-BOCCTAHOBHUTEIHHBIE CBOWCTBA) OT
noJsioxkeHus B llepuonuueckoit cucteme xumudeckux snemeHToB Jl. 1. Menneneesa;

®  ONHCHIBATH OOIIME XUMUYECKHE CBOMCTBA HEMETAJJIOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MU
POJHOTO) S3bIKA U SA3BIKA XUMUH;

® COCTaBISTh MOJICKYJSIDHBIE YpaBHEHHS pPEaKIHil, XapakTepu3YIOIIMX XWMHYECKHE CBOWCTBA
HEMETaJUIOB W WX COCIMHEHHH, a TaKXKe JIICKTPOHHBICE YPaBHEHHS IPOLECCOB OKHCICHUS -
BOCCTAHOBJICHHS; YPAaBHEHUS 3JIEKTPOJIUTUUECKON JUCCOLUAIM; MOJIEKYIISIPHBIE, MOJIHbIE U COKpPAIllEHHbIE
HMOHHbIE YpPAaBHEHUS pPEeaKLUi ¢ y4aCTUEM 3JIEKTPOJIUTOB;

®  yCTaHaBJIMBATh MPUUYMHHO-CJIEACTBEHHBIE CBA3U MEXIY CTPOCHHUEM aToMa, XMMHUYECKOW CBS3bIO,
THATIOM KPHUCTAJUTMYECKON pPEIMIEeTKH HEMETANIOB M HMX COSAMHEHWH, UX OOMMMH (U3MYECKUMU U XU-
MHUYECKUMH CBOMCTBAMHU;

® ONWCHIBATh XHMHYECKHE CBOWCTBAa BOJOPOJA, TaJOreHOB, KHCIOpONa, Cephl, a3zoTa, (ocdopa,
rpaduTa, anmasza, KpEMHHS U UX COCIMHEHHI ¢ TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJTHOTO) SI3BIKA
U s3bIKa XUMHUH;

® ONHCHIBATH CIOCOOBI YCTPAaHEHHS IKECTKOCTH BOJBI W BBIMOJNHATH COOTBETCTBYIOIIMH UM
XUMHYECKUH IKCIIEPUMEHT;

®  BBINOJHATH, HAONIOJATh W OMUCHIBATH XUMHYECKHH OSKCIIEPUMEHT 110 paclo3HABAHWIO WMOHOB
BOJIOPOJIa U aMMOHUS, Cyib(dar-, kapOoHaT-, CUIMKAT-, pocat-, XJI0pUa-, OpOMHI-, UOTUA-HOHOB;

® DKCIIEPUMEHTAJIHHO  HCCIEAOBATh  CBOWCTBA  METAUIOB WM WX  COCJUHEHWH, pemarTh
SKCIIEpUMEHTANIbHBIE 3a/1auu 1o TeMe «HemeTtamnsy,

®  ONKCHIBATH XMMHUYECKUH IKCHEPUMEHT C MOMOUIBIO €CTECTBEHHOTO (PYCCKOTO MM POAHOI0) S3bIKA
U s3bIKa XUMHUH;

® [POBOJUTH pacyeThl MO XHUMHUUYECKMM (OpMyJlaM M YpaBHEHMSIM pEaKUUH, MPOTEKAIOIUX C
y4acTHEM HEMETAIIJIOB M UX COCTUHEHUH.

MerarnpeaMeTHbIe pe3yibTaThl 00yUeHHUs
VYyamuiicst JOJOKEH ymems:

e OpraHu3OBBIBaTH yueOHOE B3aUMOJEHCTBHE B Tpymie (pacupenesiiarTh pojiH, JOroBapuBaThCs IPYr C



JIPYTOM H T. I1.);

® MpeaBHAETh (IPOTHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PEIICHUH;

® [IOHHUMATh MPUYUHBI CBOETO HEYCIIeXa U HAXOJUTh CIIOCOOBI BEIXO/1a U3 ITOW CUTYaIlUH,

e B IMAJIOT€ C YUYUTEJIEM YUUTHCA BbIpadaThIBaTh KPUTEPUU OLIEHKH U OINPEAEIATh CTENEHb YCIEIHOCTH
BBITIOJTHEHUSI CBOEl paboThl M paboOThl BCEX, MCXOJS M3 HMEIONIMXCS KPUTEpPUEB, COBEPIICHCTBOBATH
KPUTEPUU OLICHKHU U I0JIb30BAaThCA UMH B XOJ€ OLIEHKH U CAMOOLIEHKH;

®  OTCTauBaTh CBOKO TOUKY 3PEHUS, APTYMEHTHUPYS €€;

® MOATBEPXKIATh APTYMEHTHI (PaKTaMH;

® KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHUIO;

® CIymaTh APYTHX, NBITAaThCSd NPUHUMATH JIPYTyI0 TOYKY 3pEHUS, OBITh FOTOBBIM HU3MCHHUTH CBOIO
TOYKY 3pEHUS;

®  COCTaBIATH pedepar 1o onpeaeacHHou popme;

®  OCYILIECTBIATH KOCBEHHOE Pa3/IeIUTEIIbHOE JOKa3aTEIbCTBO.

Tema 4. [IpakTukym 2. CBolicTBa coeJUHEeHHII HEMETAJLI0B

1. Pemenue »skcnepuMeHTanbHbIX 3amady 1o TeMe «lloarpynma ranoreHoB». 2. Peuienue
SKCIIEPUMEHTANIbHBIX 3a1a4 110 TeMe «lloarpymnmna kucnoponay». 3. PenieHue 3KcriepuMeHTaIbHbIX 3a/1a4
no teme «lloarpynmna azora». 4. Pemenue skcnepuMeHTaNbHBIX 3a7a4 1o teMe «lloarpynma yriepoma». 5.
[Tonyuenue, coOupanue U pacrio3HaBaHHUE Ia30B.

IIpeameTHble pe3yibTaThl 00y4eHHs

Yyamuiics 10JKEH ymMems.

e oOpamarbcs ¢ J1a0OpaTOpHBIM O00OPYAOBAaHHEM M HArpeBaTENbHBIMH MPUOOPAMH B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH;

e HabmOIaTh 32 CBOMCTBAMH HEMETAJIJIOB U UX COCAMHEHUN U SIBICHUSMH, TPOUCXOIAIIUMHI C HUMH;

®  ONHUCHIBATH XUMHUUYECKUH DKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOI'O (PYCCKOTO WJIM POJHOTO0) A3bIKA
U SI3bIKa XUMUH;

e  JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

MerarnpeMeTHbIe pe3yIbTaThl 00ydeHUs

Yyamuiicst JOJOKEH ymems:

® OmpeneNnsaTh, UCXOAS W3 Yy4eOHOW 3a7aud, HEOOXOAMMOCTh WCIIOJNIb30BAHUS HAOIIOJNCHHUS WU
SKCIEPUMEHTA.

Tema 5. O60011eHHE 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM 1IK0JIbI. IToAroToBKa K rocy1apcrBeHHoOi

uroroBoi arrecrauuu (I'UA).

[Tepnoanueckuil 3axkoH u Ilepuonnyeckas cucremMa xumuuyeckux sneMeHToB [[. . Menaeneesa.
@u3nyeckuii cMbICT TMOPSAKOBOIO HOMEpa 3JIeMEHTa, HOMEPOB MEepHoAa M TPYMIbl. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB 3JIEMEHTOB M HMX COCIMHEHHWW B NEpUOAAX M TpyIIax B CBETE MNPEACTABICHUUA O
CTPOECHHUH aTOMOB J1EMEHTOB. 3HaueHue [lepuoanueckoro 3akoHa.

Bunapl XMMHYECKHUX CBSI3€M M THUIIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBS3b CTpPOCHUS U CBOMCTB



BEIIECTB.
Knaccudukanus XuMHYEeCKUX peaKIuid MO pa3IuYHBIM MpPU3HAKaM (YHCIIO U COCTaB Pearupyrollux U
oOpa3ylomuxcs BEIIECTB; HalMUWE TpaHUNbl pasnena (a3; temnoBoil 3P¢eKT; M3MEHEHHE CTeneHel
OKHCIICHHSI aTOMOB; KCIIOJIb30BaHUE KaTaJlu3aTopa; HalpaBlieHHE MpoTekaHus). CKOPOCTh XUMHYECKUX
peakuuii u GaxkTophl, BaHsApmUe Ha Hee. OOpaTUMOCTh XMMHYECKHX PEAKIHH U CIIOCOOBI CMEIICHHS
XAMHUYECKOTO paBHOBECHS.
[IpocTthie u cioxHbIE BemecTBa. MeTtaibl 1 HEMETAJUIBL. ['eHeTHUeCKUE pSAAbl METaJLIa, HEMETala 1
nepexoaHoro Mmetamia. OKCUIbI U THAPOKCHUIBI (OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIC THIPOKCHUIBI),
comu. Mx cocraB, kimaccudukanys M OOIIME XUMHUYECKHE CBOMCTBA B CBETE€ TCOPUU AIICKTPOIMTHUECKON
JICCOLIMAITU.
JIMIHOCTHBIE PE3yIbTaThl 00yICHHS
Vyamuiicsa JOIDKeH:
®  3HAMb W NOHUMAMb: OCHOBHBIC HCTOPHYSCKUE COOBITHS, CBSI3aHHBIC C Pa3BHTHEM XHMHHM W OOIIECTBA,
JOCTIDKEHUS] B O00JIaCTM XUMHUHM W KYJIbTYpHBIC TpaJulMu (B YAaCTHOCTH, HAy4HbIE TPAIAMLIMU) CBOCH CTpaHBL
OOIIIEMHUPOBBIE JTOCTHKEHHS B 00JIACTH XMMHH; OCHOBHBIC IPUHIIMITBI M TIPAaBUJIa OTHOIICHUS K MPUPOE; OCHOBBI
3I0pOBOr0 00pa3a >KU3HU U 3I0POBbECOCPETAIOIINX TEXHOIOTUM; TIPaBUiIa TIOBEJCHHUS B YPE3BBIYANHBIX CUTYAIIHSIX,
CBSI3aHHBIX C BO3JICMCTBMEM pA3IMYHBIX BEIIECTB; OCHOBHBIC TPaBa U OOS3aHHOCTU TpakIaHWHA (B TOM YHUCIIE
y4aIerocs), CB3aHHbIE C JIMYHOCTHBIM, MPOPECCHOHATBHBIM M KU3HEHHBIM CaMOOMPEIEICHHUEM; COLUATIBHYIO
3HAYUMOCTD U COZIEpKaHue MPodecCHii, CBI3aHHBIX C XUMUEH;
®  UCHbLIMBIBAMb: UYBCTBO TOPAOCTH 32 POCCUMCKYIO XUMHUECKYIO HAyKy U YBaKEHHE K ICTOPUU €€ pa3BUTHS,
YBaXEHUE U MPHHATHE JOCTHKEHUI XUMHU B MHPE; JIFOOOBb K TPUPOJIE; YBAKEHHE K OKPY>KAIOIIUM (ydalumcs,
YUHUTEISAM, POAUTENSIM U JIp.) — YMETh CIYyIIaTh U CIBIIATh MAPTHEPa, MIPU3HABATH MIPABO Ka)I0T0 Ha cOOCT-
BEHHOE MHEHHE, IPUHUMATh PEIICHUS C YYETOM MO3HINI BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO M ACTETUYECKUX
YYBCTB Ha OCHOBE 3HAKOMCTBA C MHPOM BEUIECTB M HUX MPEBPALICHUN; CAMOYBa)KEHHE M 3MOIMOHAIBHO-
TMOJIOKMTEIILHOE OTHOIIEHUE K ce0e;
®  npusHasamy: TEHHOCTh 370pOBbS (CBOETO M JPYTUX JIIOJIEH); HEOOXOJUMOCTh CaMOBBIPAKEHH,
caMopeaTn3aliy, COLUATbHOTO MPU3HAHMS;
®  0CcO3HA6amb: TOTOBHOCTh (MM HETOTOBHOCTh) K CaMOCTOSITENBHBIM TIOCTYIIKAM M JCHCTBUSM,
OTBETCTBEHHOCTh 3a WX PE3YJIbTaThl; TOTOBHOCTh (WJIM HErOTOBHOCTH) OTKPBHITO BBIPAXKATh M OTCTaMBATh CBOIO
TTO3UIIAIO ¥ KPUTHYHO OTHOCUTHCS K CBOMM ITOCTYITKAM;
®  nposgIAMb. DKOJOTUUECKOE CO3HAHHUE, TOOpOXKEIATeNTbHOCTh, JIOBEPHE M BHHUMATEIBHOCTh K JIFOIISM,
TOTOBHOCTh K COTPYIHHUYECTBY M JIPY)KOE, OKa3aHWIO TOMOIIM TeM, KTO B HEW HYXKIAeTcs; OOOOIIEHHBIN,
YCTOWYMBBINA M M30MpaTENbHBINA TTO3HABATENLHBIN MHTEPEC, MHUIIMATHBY U JTFOO03HATETHHOCTh B U3YUEHUH MHpPa
BELLIECTB M PEAKLMH; LEJICYCTPEMIICHHOCTh U HACTOMYMBOCTh B JIOCTYKEHUM LIEJIEH, TOTOBHOCTh K IPEOIOIECHUIO
TPYIHOCTEH; yOSKICHHOCTh B BO3MOXKHOCTH TIO3HAHHWS TPUPOIBI, HEOOXOJMMOCTH Pa3yMHOTO HCIOJb30BAHUS

JOCTHKCHUN HAyKHU M TEXHOJIOTUH TSl pa3BUTHS OOIIECTBA.



TemaTuyeckoe miIaHupoBanue 8 Kiace.

XHUMHUYCCKHUX 3JICMCHTOB

e OcHoBHOe conep:kanue o | KomuvyectBo | XapakTepuCcTHKA OCHOBHBIX BUI0B /1€ATEJILHOCTH
B TeMaM YPOKOB yyammxcs (Ha ypoBHe Y4eOHBIX JIeliCTBHIl)
1. | Benenue 4
TeMbl ypOKOB: OmpenenieHusi  MOHATHA ~ «aTOM»,  «MOJIEKYJIay,
1. BBoHBIN IEPBUYHBIN «XHMUYECKUN BJIEMEHT»; «BEUIECTBO», «IPOCTOE
uHctpykrax rno Th u OT. BEILIECTBO»,  «CJOKHOE  BEILIECTBO»,  «CBOMCTBA
[Ipenmer xumuu. Bemectsa BEIIIECTBY, «XHMHYECKUE SBICHUA», «pu3nueckue
2.IIpeBpailieHus BEIIECTB. SBICHUSY; «XUMUYECKUW 3HAK, WJIM CHMBOJ»,
Posnb xumMum B )KU3HU «K03PHUITHCHTBD», CUHAEKCHDY, «XUMHUYECKast
yenoseka. Kpatkue dbopMyna»,  «OTHOCUTEIIbHAas aTOMHAas  Maccay,
CBEJICHUS 110 UCTOPUU «OTHOCHUTEJIbHAsT MOJICKYJISIpHAs Macca», «MaccoBas
Pa3BUTHUSL XUMUHU. JI0JIs DJIEMEHTA.
OCHOBOMOJIOKHUKHU BblunciieHe OTHOCHUTENIBHOM MOJIEKYJISIPHOM MAacChl
OTEUECTBCHHON XUMUU BEIIECTBA M MACCOBOM JIOJIM XUMHYECKOT'O JIEMEHTa B
3. 3HaKu (CUMBOJIBI) COC/TMHCHUSX.
XUMHUYECKHUX 3JIEMEHTOB. OObsicHEHHE CYIIHOCTH XHUMHYECKUX SIBIICHUU (C
Tabmuma J1.1. MenneneeBa TOYKH 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YY€HHS) U UX
4. XuMudeckue GopMyIIbL. MPUHIUITAATILHOTO OTINYHS OT (PU3UUYECKUX SBIICHUM.
OtHocuTeNbHasE aTOMHAS U OnucaHve ¥ CpaBHEHUE MPEAMETOB  HM3YYEHHS
MOJIEKYJIIPHAS] MACCHI. €CTECTBEHHOHAYYHbIX JUCUUIUIMH, B TOM YHUCIE
MaccoBas 10151 2JIeMeHTa B XUMHUH, ONHUCaHUE TaOTMYHOU dhopmbl
COCAUHECHUU IIepnonnueckoi cucTeMsl
xumuyecknx anemedntoB JI. M. MeHnueneesa,
MoJI0KeHUs deMeHTa B Taonuie [. 1. Menneneena.
Knaccudukanus BemecTB Mo coctaBy (IpoCTbie U
CJIOJKHBIE).
XapaKTepucTUKa OCHOBHBIX METOJOB  HM3YYEHMs
€CTECTBEHHOHAYYHBIX JIUCIUIUINH, POJH XUMUU B
J)KU3HA  4YEJIOBEKA;  POJIH OCHOBOTIOJIOKHUKOB
OTE€UYECTBECHHOW XUMUH.
PaznuyeHue Tena v BEMecTBa; XUMHUYECKOTO AJIEMEHTA
Y MPOCTOTO BEIIECTBA.
Onucanne ¢GopM  CYHIECTBOBAHHUS  XUMHYECKHX
DJIEMEHTOB; CBOMCTB BEIIECTB.
Hcnonw3oBanue (uznueckoro u 3HAKOBOTO
MOJIETUPOBAHUS.
CocTaBieHHE CII0KHOTO MJIaHa TEKCTa.
[TosryueHne XUMHUYECKON MH(DOpPMALIMK U3 pa3IMYHBIX
HCTOYHUKOB.
2. | Tema 1. ATOMBI 9

TeMbl ypoKOB:

1. OCHOBHEBIE CBEJCHUS O
cTpoeHun atoMoB. CocTaB
ATOMHBIX SIJIEP: MPOTOHBI U
HEUTpOHBI. 30TOMBI
2.0nexTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK
atomoB 31eMeHTOB Ne 1-20 B
tabmune /.M. Menaeneena
3. Meraumnyeckue u
HEMETaJNIMISCKHUE CBOMCTBA
aJieMeHTOB. I3MeHenue
CBOMCTB XMMHYCCKUX

OmnpeniesieHUsl  TOHATHA  «TIPOTOH»,  «HEUTPOHY,
(OQIEKTPOHY»; «XMUMHYECKUU DIIEMEHT», «MacCOBOE
YHCIIOY, «A30TOIIY, <QIIEKTPOHHBIN CIIOM,

«QHEPreTUYECKUN YPOBEHbY; «3IJIEMEHThI-METAIIbI,
«QTIEMEHTHI-HEMETAITBIY; «HOHHAS CBS3bY», «HOHBD»,
«KOBAJICHTHAsl HEMOJSIpHAsl CBA3b», «KOBAJICHTHAs
MOJISIPHAsT ~ CBSA3bY, «QIEKTPOOTPHUIATEITHLHOCTY,
«BAJICHTHOCTbY, «METAILITUYECKASI CBS3bY.
OmnucaHue coctaBa aroOMOB 3JeMEHTOB No
tabnune JI. . Menneneena.

OObsicHEeHHE 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XUMUYECKUX BJEMEHTOB B IMEPUOJAX M TpyMIax
(TTIaBHBIX

1—20 B




AJIEMEHTOB TIO TPYIIIaM U
Tepuo1am

4. UonHasg xuMu4eckas
CBSI3b

5. KoBaneHnrtHas HenosisipHast
XAMUYECKas CBI3b
6.271eKTPOOTPUIIATEILHOCTb.
KoBasienTHas mossipHas
XHMHYECKasl CBS3b

7 .Mertamnnyeckas
XAMHYECKas CBS3b.
&.0000m11eHMEe "
CHCTEMAaTH3allKs 3HAHHUI 00
sJIeMEHTaX: MeTaiax,
HEMETalllIaX, O BUJAX
XAMUYECKON CBA3H

9. KonTponbHas padbota no
TeEME «ATOMBI XUMHUYECKUX
DJIEMCHTOBY

NOArpyNnnax) IepUOJUYECKOH CHCTEMBl C TOYKH
3pEHUs

TEOpUHU CTPOEHUS aToMa.

Beinonnenue CpaBHEHUS CBOMCTB aTOMOB
XUMHUYECKHUX D3JIEMEHTOB, HaXOASILUXCS B OJHOM
nepuojie Wi riaBHoW noarpynme Ilepumoandeckoi
CUCTEMBI.

CocTaBlIeHHE CXEM pacCIpeAesIeHUs] 3JIEKTPOHOB I10
ANIEKTPOHHBIM ~ CJIOSIM B AJIEKTPOHHOH  000JI0YKe
aTOMOB; XapaKTEPUCTUKU XMMHUYECKUX FJIEMEHTOB IO
uxX nonoxkeHutro B llepumoagmueckoir  cucreme
xuMuueckux 3yaemenToB JI. . Menaeneena.
CocraBneHue CXeM o0Opa3oBaHus HMOHHOH,
KOBAJICHTHOM HEMOJSPHOM, KOBAJECHTHOW MOJISIPHOM,
METAJUINYECKON XUMHUUYECKOMN CBS3H.

IlpuBeieHHEe NOPUMEPOB  BELIECTB C  HMOHHOM,
KOBAJICHTHOM HENOJIAPHOM, KOBAJIECHTHOW IOJISIPHOM,
METaJUIMYECKOU CBS3BIO.

XapakTepucTUKa MeXaHu3Ma OOpa30BaHUS MOHHOH,
KOBAQJIEHTHOM, METAJNIMYECKON CBSI3U.

OnpezneneHne THIA XUMUYECKOH CBSI3H 110 (popmyie
BEILECTBA.

YcraHoBlieHHE  NPUYUHHO-CIEACTBEHHBIX  CBSI3EH:
COCTaB

BELIECTBA - TUI XUMUYECKON CBS3HU.

CocraBnenue (opMylibl OWHAPHBIX COEIWHEHUH 10
BaJEHTHOCTH M HAXO0KJIEHUE BAJIEHTHOCTH 3JIEMEHTOB
1o

dbopmysne OMHAPHOTO COETUHEHUSI.

CocraBieHHE TE3UCOB TEKCTA.

[TosryyeHne XUMUYECKON NHPOPMALIMK U3 Pa3IMUHbIX
HMCTOYHHKOB.

Hcnonb3oBanue 3HAKOBOTO 51 ¢buznyeckoro
MOJIEJTUPOBaHUS.

[Ipeacrasnenne nHGopManuu Mo Teme «XUMUYECKAst
CBA3b»

B BUJE TaOJMIl, CXEM, OMOPHOTO KOHCIIEKTa, B TOM
qHCIIE C

npumeHenneM cpeacts MKT.

Tewma 2. [IpocTtblie BemecTBa

TeMsbl ypokoB:

1. IIpocTsie BemecTBa-
METaJIIbI

2. [IpocTeie BemiecTBa-
HEMETAJIIBI, UX CPAaBHEHHE C
MeTaIaMH. AJUTOTPOIUS
3. KonndecTBo BemiecTna
4. MonsipHblii 00beM
ra3000pa3HBIX BEIICCTB

5. Pemenue 3amau ¢
HUCIOIb30BaHUEM TTOHITHI
«KOJIMYECTBO BEIIIECTBAY,
«IOCTOSTHHAsE ABOTapO»,
«MOJISIpHAST Maccay,
«MOJISIPHBIA 00HEM Ta30B»
6. O0001IEeHE 1

OrnpeneneHus MOHITHI «METaJUTbI», «IIJIaCTHIHOCTH,
«TEeTIIONPOBOTHOCTHY, «BIEKTPONPOBOTHOCTHY;
«HEMETAJIIbI», «AIIIOTPOTIUS», «aJIOTPOTIHBIC
BUJOM3MEHEHHMSI, WM MOIUPUKALUNY; «KOJIUYECTBO
BEIIECTBAY, «MOJIbY,

«TOCTOSIHHAsE ~ ABOTaJpo», «MOJISIpHas  Maccay,
«MOJISIPHBIA 00BEM Ta30BY, KHOPMAIbHBIC YCIOBHS».
OOBbsicCHEHHEe MHOTOO0PA3Ms MPOCTHIX BEIECTB TAKUM
(dhakTOpOM, KaK aJuIOTPOTIHS.

OnucaHue TIONOXKEHHUS  DJIEMEHTOB-METAIZIOB U
AJ€MEHTOB-HEMETAUIOB B [lepronnueckon cucreme
XuMH4eckux 3neMeHToB /. 1. Menngeneena.
Knaccudukanusi mpocThIX BEIIECTB Ha METAJIBI U
HEMCTAJJIBI.

XapakTepucTuka OoOmux  (PU3NYECKHX  CBOMCTB
MCTAJIJIOB.




cHCTeMaTH3aIns 3HaHu# 110
teme «IIpocThie BemecTBay
KonrponsHas pabora no
teme [IpocThie BemecTBay

YcraHOBAEHHE  NPUYMHHO-CIEACTBEHHBIX  CBS3EU
MEXY

CTPOEHUEM aTOMa U XMMHYECKOM CBS3bI0 B MPOCTHIX
BEIIECTBAX - METallIaX U HeMeTalax.

OrmpezneneHre  NPUHAAICKHOCTH  HEOPTaHUYECKUX
BEIIIECTB K OJHOMY U3 U3YUYEHHBIX KJIACCOB: METAJUIbI
1 HEMETAJIBI.

Jloka3aTenbCTBO OTHOCHUTEIIBHOCTH JIEJICHUS MPOCTHIX
BEIISCTB Ha METAJIBI M1 HEMETaJIbI.

Pemienne 3aay ¢ MCHOJB30BAaHHEM  MOHITHM
«KOJIMYECTBO  BEIIECTBA»,  «MOJISIpPHAs  Maccaw,
«IOCTOSTHHAsT ABOTaJipo», «KOJIUYECTBO BELIESCTBAY,
«MOJISIpHAsE Macca», «MOJISIpHBIA 00BEM Ta30BY,
«IOCTOSTHHAsT ABOTaZpo».

BrinojiHEHUE CpaBHEHUS 110 aHAJIOTUU.

[TonyuyeHne XUMHUYECKON MH(DOPMALIUU U3 PA3TMYHBIX
WCTOYHHKOB.

CocraBiieHHE KOHCIIEKTa TEKCTa.

[IpencraBnenne wuHpopMamuu 1o Teme «lIpocTeie
BEIIECTBa» B BHAC TaONWI, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C NPUMEHEHHEM CPEACTB
HUKT.

Tema 3. Coennaenns
XUMHAYECKUX IIEMEHTOB

15

TeMbl ypOKOB:

1. CterieHb OKHCIICHUS.
OCHOBBI HOMEHKJIATYpBI
OMHAPHBIX COCIMHEHMIA

2, 3. Okcuanl

4, 5. OcHOBaHHUSA

6, 7. Kucnotsl

8, 9. Conu kak
MIPOU3BOHBIE KUCIIOT U
OCHOBaHUI

10. AmopdHbIe
KPUCTAJUTMYECKUE BELIECTBA
11. YucTele BelecTBa 1
cMmecH. MaccoBas u
00BEMHAs T0JIU
KOMIIOHEHTOB B CMECH

12, 13. PacueTsl, cBA3aHHBIC
C IIOHATHEM «HOJIS

14. O60061eHNE U
CHCTEMAaTH3alHs 3HaHUH 110
Teme «CoeTmHEeHNS
XAMHUYECKHUX YJIEMEHTOB
15. KontpomnsHas pabota no
TeMe « CoeTUHEHHS
XAMUYECKHUX DJIEMEHTOBY

OnpezneneHus MOHATHHA  «CTENEHb  OKHCICHHS,
«BAJIEHTHOCTBY»; «OKCHJIbI», OCHOBAHUSY, «ILIEI0UH,
«KHCIIOTBI»,  «KHCIOPOACOAEpXkAIUe  KUCIOTHI»,
«OECKUCIIOPOIHBIE KUCIOTBI», «COJIN»; «Ka4yeCTBEHHAs
peakuus»,  «MHIUKATOP»,  «KHUCIOTHAas  Cpelay,
«UIeNovHasl cpefa», «HeWTpalbHas cpelay, «IKaja
pH»;, «amMop¢HBIE BeleCTBa», «KPUCTALIMYECKUE
BEIIIECTBA», «KPUCTAJUIMYECKAs peIIeTKa», «HOHHas

KpucCTallIn4eCKad pemIcTKa, «aToMHas
KpucTallinuecKasd peaieTkay, «MOJICKYJIIpHAad
KpucCTallIn4eCKad peumcTKay, «METAJTLINYCCKast

KpUCTAJUIMYECKasl PELIETKA»; «CMECH», «MaccoBas
JIOJISI PAaCTBOPEHHOTO BEIECTBa», «OOBEMHAs OIS
BEIIIECTBA B

CMeCH».

CpaBHEHHE BaJE€HTHOCTH U CTENEHU OKHCIICHUS,
OKCHJIOB, OCHOBAHUA, KUCJIOT U COJIEH 1O COCTaBY.
OnpeneneHre BaJEHTHOCTU U CTENEHH OKHUCICHHS
3JICMEHTOB B BEIIIECTBAX; MIPUHAIC)KHOCTH
HEOPraHWYECKHX BEIIECTB K OJHOMY M3 HM3YyUYEHHBIX
KJIACCOB COEIMHEHUH 0 (hopmyIie.

OnucaHve CBOWCTB OTACNBHBIX IpEJACTaBUTENEH
OKCHJIOB, OCHOBAaHHUM, KUCIIOT, COJICH.

CocraBinenue ¢GopMyl ¥  Ha3BaHHM  OKCHJIOB,
OCHOBaHHI, KUCJIOT, COJICH.

Knaccudukaius c10)HbIX HEOPraHUIECKUX BEIIECTB
0 COCTaBY Ha OKCH/IbI, OCHOBAHUS, KHCIIOTHI U COJIH,
OCHOBaHUS, KUCJIOTHI U COJU IO PACTBOPUMOCTH B
BOJIE;

KHCJIOTBI 10 OCHOBHOCTHU U COJICPKAHUIO KUCIOPO/a,

C UCIOJIb30BAaHUEM Pa3TUYHBIX (HOPM MPEICTABICHUS
KJIacCU(UKaIUH.




Hcnonp30BaHWe  TaONUIBI  PACTBOPUMOCTH IS
ONpEeAeeHUs PACTBOPUMOCTH OCHOBAHUM, KHUCIIOT,
coJleii.

YcraHoBiIEHUE TEHETUUECKON CBSI3U MEXKIY OKCHIOM
u

OCHOBaHHMEM M, HA00OpOT; MEXIy OKCHIOM |
TUAPOKCUIOM U HA00OpOT; MPUYMHHO-CIIEACTBEHHBIX
CBSI3EM MEXITY

CTPOCHHMEM aToMa, XHMMHYECKOM CBS3BI0O M THIIOM
KPUCTAJUIMYECKON PEIIETKH XUMUYECKUX COCTMHEHUM.
UccnepoBanue cpeasl  pacTBOpa € IOMOIIBIO
WHJIUKATOPOB.

OKCIEPUMEHTAILHOE PA3IUYCHUE KUCIIOTHI U IICIIOUH
C ITOMOUIBIO UHIUKATOPOB.

XapaKTepucTUKa aTOMHBIX, MOJICKYJISIPHBIX, MOHHBIX
METANIMYECKUX KPUCTAJUIMYECKUX PEIIETOK; Cpeabl
pacTBopa ¢ MOMOIIbIO mKaisl pH.

[IpuBeaeHrE MPUMEPOB BEUIECTB C pa3HbIMU TUIIAMU
KPUCTAJUIMYECKOUN PELIETKH.

[IpoBenenue HaOJIFOIEHUI (B TOM quciie
OTIOCPEIOBAaHHBIX ) CBOMCTB BEILIECTB M MPOUCXOISAIINX
C HUMU SIBJICHUH, C COOJIOJCHHEM IPaBUI TEXHUKH
0e301acHOCTH;

odopMIIEHHE OTYETA C OITUCAHUEM DKCIIEPUMEHTA, €ro
PE3yIbTAaTOB M BHIBOJIOB.

Pemienne 3ajjay ¢ MCHOJB30BAaHHMEM  IOHITHM
«MaccoBas JIoJid dJIEMEHTa B BEIECTBE», «MaccoBas
JI0JIsl pACTBOPEHHOT O

BEIICCTBAY, «o00beMHasA  J0JA
BEIISCTBAY.

OcylIiecTBICHNE WHIAYKTUBHOTO U JIEIYKTUBHOTO
00001IeHUS.

[TosiyueHrne XUMHUYECKON MHDOpPMALMK U3 Pa3IMUHbIX
HCTOYHUKOB.

[Ipeacrasnenune nHGOpPMAIUMHU 110 TEME B BUAE TaOIHII,
CXEM, OIIOPHOTO KOHCIEKTa, B TOM 4YHUCJIE C
npumeHenneM cpeacts UKT.

ra3zoo00pa3Horo

Tema 4. U3meneHus,
MIPOUCXOSAIIINE C
BEIIESCTBAMU

13

TeMsbl ypokoB:

1. ®dusuyeckue ABICHUS.
Pasznenenne cmeceit

2. XuMUY€eCKHUE SIBJICHUA.
VYcnoBus u npu3HaKu
MPOTEKAHUS XUMUYECKUX
peakuuii

3. 3aKOH COXpaHEHMsI MACCHI
BemiecTB. XUMHUYECKHE
ypaBHEHUS

4, 5. PacueTslI 10
XUMHUYECKUM YPABHEHUSM
6.Peakuuu pasnoxxeHusl.
ITonsiTHE O CKOpOCTH
XUMHYECKOHN peakiuu u
KaTaJlu3aTopax

OnpeneneHus  MOHATUN — «IUCTWLISLUS, WK
IIEPETOHKAY,

«KPUCTAJIIU3ALUA, «BBITAPUBAHUE,
«(unbTpoBaHuEY,

«BO3I'0OHKa, nJiIn CY6J'II/IM3.HI/I$I », «OTCTanBaHHC),
((I_ICHTpI/I(i)YI‘I/IpOBaHI/IC»; XUMHYCCKasa peakuus»,
«p€aKurr TOPCHUA», «OK30TCPMHUUYCCKUE PCAKIUN,

OHIOTCPMHUYCCKUC PCaKIIUN»; XHMHNYECCKOC
YPaBHCHHCE, «peaKInn COCAMHCHUA,
«KaTaJIn3aTopbI», (((bepMeHTBI)); «peaKnun
COCOIUHCHUA», «PCAKIUN PA3JIOKCHUA, ((O6paTI/IMI)Ie
pCaKknuum», ((H606paTI/IMI:I€ pCakuun»,

«KATAIUTUYECKUE  peakUun», «HEeKaTaIUuTUYEeCKHUe
peaKIMN»; «PEaKIUH 3aMEIICHHs», «psAJ aKTUBHOCTHU
METAJLIOBY; «peaKIuu oOMeHay, «peaKIuu
HEUTpaIn3aluny; «TUIPOIHU3).




7. Peakumy coeIUHCHUS.
[lenouku nmepexoa0B

8. Peakiinu 3amenienus. Psan
AKTUBHOCTH METAJVIOB

9. Peakiiuu oOMeHa.
[IpaBuno beptoine

10. THIIBI XMMHYECKHX
peakmuii Ha mpuMepe
CBOMCTB BOJIBI. IloHsTHE O
THUAPOITN3E

11.12.

0O0001EeHuEe 1
CHCTEMAaTH3aInsI 3HaHUH 110
TeMe «/3MeHenus,
MIPOUCXOMSAIINE C
BEIIECTBAMU)

13. KonrpomnbHas paboTta 1o
Teme «M3MmeHeHus,
MIPOUCXOMSAIINE C
BEIIECTBAMU)

YcraHOBAEHHE  NPUYMHHO-CIEACTBEHHBIX  CBS3EU
MEXY

(GU3MYECKUMU CBOWCTBAMHU BEIIECTB U CIOCOOOM
pasaeseHus cMecen.

OOBbsICHEHHE 3aKOHA COXPAHEHHSI MAacChl BEIECTB C
TOYKH 3PEHUSI aTOMHO-MOJICKYJISIPHOTO YUCHUS.
CocraBlieHHE YpPAaBHEHHMM XHUMHUYECKUX peaklUuil Ha
OCHOBE 3aKOHAa COXPAHEHHSI MAaCChl BEIIECTB.
Knaccudukaims XuMHU4ecKUX peakiuii o TeII0OBOMY
3¢ dexTy; Mo YuCIy B COCTaBY MCXOJHBIX BEIIECTB U
MPOAYKTOB PEAKIMU; HANPABICHUIO IMPOTECKAHUS
peaKkIru; y4aCTUIO KaTajau3aTopa.

Hcnoab3oBaHue AEKTPOXUMHUYECKOTO psana
HanpsHKeHUH
(axTUBHOCTH) METaJUIOB JUTS onpenencHus
BO3MOYKHOCTH
IIPOTEKaHUs PeaKUUid MEXIy METAJUIaMH M BOJAHBIMU
pacTBOpamu KHUCIIOT U COJIeH; TaOIHLIBI

pPacTBOPUMOCTU JUJISi  OTPENEICHUS BO3MOXKHOCTH
MPOTEKaHUs peakIifii oOMeHa.

Brimonnenune PacuCTOB MO XMMHUYCCKUM YPaBHCHUAM
Ha

HaxOXXJICHWE KOJIMYECTBA, MacChl WM 00beMa
MPOJYKTa

peakuuy 1O KOJMYECTBY, Macce Wi O00beMy
HCXOJIHOTO

BEIIIECTBA; C UCIIOIb30BAHUEM MOHSITHUSI «IOJIsD», KOTa
HMCXOJIHO€ BEIIECTBO JaHO B BHUAE pacTBOpa C
3aJJaHHOM MacCOBOM J0JIEW PACTBOPEHHOIO BEMIECTBA
W

COJIEPXKUT OTPEJICTICHHYIO JO0JI0 IPUMECEH.
HaGniosienne W onucaHwe MNPU3HAKOB W YCIOBUH
TSCUCHU S

XUMUYECKUX pEeaKIui, BbIBOJbI HAa OCHOBAHUH
aHanusa

HaOII0IEHUH 32 SKCIIEPUMEHTOM.

Hcnonb3oBaHMe 3HAKOBOT'O MOJCIIUPOBAHUS.
[TonyuyeHne XUMHYECKON HHPOPMAITIH U3 PA3THYHBIX
NCTOYHHKOB.

[IpencraBienne nHGOpPMAIHH 110 TEME B BUE TAONHII,
CXeM,

OTNOPHOTO KOHCIEKTa, B TOM YHUCJE C NMPUMEHEHHEM
cpeacts KT

Tema 5. [Ipaktukym 1.
[Ipocreiimme oneparuu ¢
BEIIECTBOM

TeMsbl ypokoB:

1. IlpaBuna TeXHUKH
0€301MacHOCTH MpH padoTe B
XUMHUYECKOM KaOuHeTe.
[Tpuemsl oOpareHus ¢
1a00paTOPHBIM
o0opyIoBaHUEM U
HarpeBaTeIbHbIMU
npudopaMu

2. IIpu3Haku XMMHUYECKHX

Pabora ¢ naGoparopHbiM  00OOpyJOBaHHUEM U
HarpeBaTelbHBIMU TNPHOOpaMH B COOTBETCTBUHM C
MpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

BeinonHenne mnpocTedmmx MNpueMoB OOpalieHus c
mabopaTOpHBIM  000py/IOBaHUEM: C JIa0OPATOPHBIM
IITaTUBOM, CHUPTOBKOW, BOPOHKOH, (HIBTPOM,
MEPHBIM [IWINHAPOM, BECAMHU.

HaGnroneHnue 3a CBOWCTBAMH BEIIECTB M SIBJICHUSMH,
HPOUCXOJAIINMU C BELIECTBAMH.

IIpuroToBaeHNE  pacTBOPOB  C  ONpPENEICHHON




peakuui

3. IlpuroroBiieHre pacTBOpa
caxapa U omnpeJiesieHue
MacCOBOH JI0JIM €T0 B
pacTtBope

MacCOBOM J10JIEl PaCTBOPEHHOT'O BEILIECTBA.
[IpuroToBiaeHUe pacTBOpa M pacyeT MacCOBOM HOJIU
PacTBOPEHHOT'O B HEM BEIIECTBA

Onucanye XMMHUYECKOTO SKCIEPUMEHTa C MOMOILBIO
€CTECTBEHHOI'0 (PYCCKOTO WM POJHOTO) S3bIKa U
A3bIKAa XUMUHU.
CocraBnenue
MIPOBECHHOTO
HKCIIEPUMEHTA.

BBIBOJIOB o pe3yJsibTataM

Tema 6. PacTBopenue.
PactBopsi. CBoiicTBa
pPacTBOPOB 3JIEKTPOIUTOB

19

Tembl ypOKOB:

1. PactBopenue kak pu3nko-
XUMHUYECKUN MTPOoLecC.
PactBopumocTs

2. DNEKTPOIUTHYECKAs
JUCCOITHAITUS

3. OcHOBHBIE TIOJIOKEHUS
TEOPHUHU BIEKTPOIUTUYECKOMN
JUCCOLIUAIIUU

4.5,6. Kuciorsl:
KJaccuduKalus CBOICTBa B
ceere TO/]

7,8,9. OcuoBanus:
KJIAaCCU(UKALINS U CBOMCTBA
B cBeTe TOJ]

10,11. Okcunast:
KJIacCU(PUKALIMS ¥ CBOMCTBA
12,13. Conu:
KJIacCU(UKAILMS ¥ CBOMCTBA
B cBeTe TOJI

14. T'enetuueckas CBs3b
MEXy Kiaccamu
HEOPTraHUYECKHUX BEIECTB
15,16. O6o06menue u
cHCTEMaTH3aINsI 3HAaHUH 110
teme «PacTtBopeHue.
PactBopsl. CBoiicTBa
PacTBOPOB 3JIEKTPOJIUTOBY
17. KoutpomnbHas pabota no
teme «PacTtBopeHue.
PactBops1. CBolicTBa
PacTBOPOB 3JEKTPOIUTOBY
18. Kitaccudukanus
XUMHUYECKUX PEAKIUH.
OKucnuTenpHo-
BOCCTAHOBUTEIbHBIE
peakmu

19. CpoiicTBa n3yueHHBIX
KJIACCOB BEIIIECTB B CBETE
OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJBbHBIX
peakuui

20. 21. O600menue u

cucTeMaTH3al s 3HaAaHUU 1O

OH[ )CACIICHU A TTOHATHH «pacTBOP», «ryuapar»,

«KpUCTAJUIOTUIPAT»,  «HACBHIEHHBI  pacTBOpPY,
«HEHaCBIIIEHHbIN pacTBop», «T1€PECHILICHHBIH
pacTBop»,

«pPacTBOPUMOCTBY; «QJIEKTPOJIUTUYECKAs

JUCCOLIMALIUA», «JIEKTPOJIUTBDY, «HEIIEKTPOJIUTHIY;
«CTETeHb JUCCOLUALUNY, «CUJIbHBIC SIEKTPOIHUTHIY,
«cnabble  DJIEKTPOJIUTBDY, «KATHOHBD», «AHHOHBI»,
«KHUCIIOTBI»,  «OCHOBAaHHUSA»,  «COIWY»,  «UOHHBIC
peaKum»; «HECOIe00pas3yIolue OKCHIbI,
«CoJIeo0pasyrolme OKCUAB», «OCHOBHBIE OKCHIIBIY,
«KHUCIIOTHBIE OKCHJbD», «CPEIHHE COJH», «KHUCIbIE
COIIU»,

«OCHOBHBIE COJINY; «TEHETUYECKUI pan;
«OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuum»,
«OKHCIIUTENB», «BOCCTAHOBHUTEIbY», «OKHUCIECHHEY,
«BOCCTaHOBJICHUE.

OnpeneneHue: a) pacTBOPUMOCTH  BEIIECTB  C
UCIIOJIb30BAaHUEM  KPHMBBIX  pacTBOPUMOCTH;  0)
OKHCJIMTENS W  BOCCTAHOBHUTENS, OKHUCICHUS U
BOCCTAHOBJICHHUSI.

XapakTEepUCTUKA PACTBOPEHHUsST C TOYKU 3pEHUs
ATOMHO-MOJIEKYJIIPHOTO YUEHUS.

CocraBnenue YpaBHEHUN ANEKTPOJINTUYECKON
JUCCOITMAIINM  KHCIIOT, OCHOBAaHMM H  COJICH;
MOJIEKYJISIDHBIX, TOJHBIX M COKpAIEHHBIX HOHHBIX
YpaBHEHUM peakUuid C yYacTHEM OKCUJOB H
AJIEKTPOJINTOB — KUCIIOT, OCHOBaHUI, COJIEH.
CocraBieHHe XapaKTEPUCTUKH OOIIMX XUMHUYECKHX
CBOMCTB  KHCIIOT,  OCHOBaHUW  (memoued U
HEpPACTBOPUMBIX  OCHOBaHMi),  COJIeOOpa3yIOMINX
OKCHJIOB (KUCJIOTHBIX M OCHOBHBIX), COJIEH ¢ MO3ULIUI
TEOPHUH AIEKTPOIUTUUECKON AUCCOIUAIIIH.
CocraBieHne ypaBHEHUH PEaKIMii, COOTBETCTBYIOIINX
MOCJIE0BATENBHOCTH  («IIETIOUKE»)  MpeBpalleHuit
HEOPraHMUYECKUX BEIIECTB PA3IMUHBIX KIACCOB.
CocraBneHue ypaBHEHUH OKHCJIMTEIIBHO-
BOCCTAHOBUTENBHBIX pEAKLUH, MWCIOIb3Ysd METOJ
AJIEKTPOHHOTO OanaHca.
UnntocTtpupoBars:  a)
MOJIOXKEHUS

TEOPHUH  DJIEKTPOJIMTHYECKOW  auccouuanuu;  0)
FEHETUYECKYI0 B3aUMOCBSI3b MEXKIYy BeEIlleCTBaMU
(mpocToe BEmecTBO — OKCHJL — I'MJIPOKCHJI — COJIb).

IIpUMEpaMu  OCHOBHBIE




Kypcy 8 Kiiacca, pelieHue
pacueTHbIX 33734

Hcnonp3oBaHWe  TaONUIBI  PAacTBOPUMOCTH ISt
OTIpeIeTICHUsT PAaCTBOPUMOCTH BEILIECTB B BOJIC.
Knaccudukaius XUMUYECKHX PEaKIUil MO MPU3HAKY
«U3MCHEHHE CTCIICHEH OKHCIICHHS JICMECHTOB.
[IpoBeieHNE OMBITOB, MOATBEPKAAIOIINX XUMUYECKHUE
CBOMCTBAa KHCJIOT, OCHOBAaHMH, OKCHJIOB, COJIEH C
COOJTIOZICHHEM MPaBUIJI TEXHUKU 0€30MIaCHOCTH.
HaGnronenne W ONMCaHWE  pPEakIMid  MEXKIY
AIEKTPOJIUTAMU c IIOMOIIILIO €CTECTBCHHOT'O
(pyccKoro uUiu POHOTO)

SI3BIKA M SI3BIKA XHUMUH.

BeimonHeHue PsIMOTO WHYKTUBHOTO
JIOKa3aTelIbCTBRA.

CocraBiieHHE Ha OCHOBE TEKCTa TI'pauKOB, B TOM
YHClIe

¢ npumeHenueMm cpeactB MKT,; nokmama mo Tteme,
OTPENICTICHHON YYUTEIEM U CaMOCTOSATEIBHO.
[TonyuyeHne XUMHYECKON HMHPOPMAIINH U3 PA3THMYHBIX
HCTOYHHUKOB.

[IpencraBnenue nHGOPMAIUH IO TEME B BHJIC TaOJIHII,
CXEM, OIIOPHOTO KOHCIEKTa, B TOM 4YHCJIE C
npumeHenuem cpencts UKT.

Hcnonb3oBaHKe 3HAKOBOT'O MOJCIIUPOBAHUS.
BhIlTOTHEHUE TTOMETOK, BBIMUCOK M ITUTHPOBAHHS
TEKCTa.

Tema 7. I[IpakTukym 2.
CaoiicTBa pacTBOpOB

JIEKTPOJIUTOB
Tema ypoka: OOpaiienre ¢ JabOpaTOpHBIM 00OpPYJOBaHUEM U
1.Pemenue HarpeBaTelbHbBIMU TNPHOOpAaMH B COOTBETCTBUU C

OKCIICPUMCHTAJIbHBIX 3aJ1a4

MpaBUJIaMu
TEXHUKHU 0€30I1aCHOCTH.

Pacno3HaBaHKne HEKOTOPBHIX AHUOHOB M KATHOHOB.
HaGmro/ieHue CBOWMCTB BEUIECTB M MPOUCXOIALINX C
HUMH

SIBJICHUM.

Onucanrie XUMUYECKOTO JKCIIEPUMEHTa C MOMOIIBIO
€CTECTBEHHOTO (PYyCCKOTO WM POJHOTO) si3blKa H
SI3BIKA XUMHUH.

DopMyIHPOBAHUE BBLIBOJIOB o  pe3yJbTaTaM
MPOBEJICHHOT 0 AKCIIEPUMEHTA.




Y4eOH0-MeTOAMYECKOEe M MATEPHAJBHO-TEXHHUYECKOe o0ecreyeHue

o0pa3oBaTeIbHOM 1eATEJIbHOCTH

HarypaabHble 00bekTbl. HarypanbHble 00BEKTHI, HCIOIb3yeMble B OOYUYEHHU XUMHUH, BKIIOYAIOT B ceOd
KOJUICKIIMM MHUHEPAJIOB M TOPHBIX TOPOJ, METAJUIOB W CIUIABOB, MHUHEPAIbHBIX YAOOpEHHUMU, IUIacTMAacc,
Kay4yKOB, BOJIOKOH U T. . KoJulekunu MCHoJIb3yIOTCS TOJBKO JJIs O3HAKOMJICHHUS YYallUuXCs ¢ BHEUIHUM
BUJIOM M (U3MYECKUMHU CBONCTBAMHU H3YYaeMbIX BEIIECTB M MaTepuayioB. JlJis MPOBEACHUS XUMUYCCKUX
OMNBITOB KOJUIEKIIUU UCITOJIb30BATh HEIb3S.
XumMHuyeckHe peakTHBBI W MaTepuajbl. OOpaiieHne CO MHOTHMH BEUIECTBAMH TpPEOYET CTPOTOTo
cOOJIIOICHUSI TIPAaBUIJI TEXHUKU 0€30MacCHOCTH, OCOOCHHO MPU BHIOJHEHUH OIBITOB CaMUMU ydamumucs. Bee
HE0OXOIMMBIE MEpbI MPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX JTOKYMEHTaX W MHCTPYKIMSX, a TaKxKe
B mocoOusx uisl yuuteneid xumuu. Hambomee 94acTo HCIONIb3yeMbIE PEaKTHBBI M MaTEpHAlbl: 1) MpocThie
BEILIECTBA - ME/Ib, HATPHH, KAIBITUH, ATFIOMUHUN, MarHUH, JKeJe30, ITUHK, cepa; 2) okcuabl — meau (1), kampmms,
xenesa (1II), maraus; 3) KUCIOTHI - COJIAHAsA, CepHAasi, a30THAas; 4) OCHOBAHUS - TUAPOKCU]] HATPUsL, TUAPOKCUL
KaJIbIMS, THAPOKCU Oapusi, 25%-HbIi BOAHBIA pacTBOpP aMMHMaka; 5) conm - xyopuabl Hatpus, menu (II),
xene3a(lll); murpatel kamus, HaTpus, cepebpa; cymbdarel menu(ll), xemesza(Il), xeneza(Ill), amromuHUs,
aMMOHUS, Kanus, OpoMua HaTpus; 6) OpraHMYEcKUe COSAMHEHHs - Kpaxmal, TJIMIEpPHH, YKCyCHas KUCJIOTa,
METHIIOBBIN OpaHXeBbIH, (PeHOIPTATICHH, JIAKMYC.
XuMuueckas 1a00paTopHas MOCyAa, annaparbl ¥ Npudopbl. XUMHUECKas MocyAa MOAPA3AEISIETCS Ha JBE
TPYIIBL: IS BBITIOJIHEHHS OIBITOB YYallMMHUCS W JEMOHCTPAIMOHHBIX ONBITOB. [Ipubopsl, anmaparsl u
YCTaHOBKHU, UCTOJb3yeMble Ha YPOKAaX XUMUU, MOAPA3IEISIIOT HA OCHOBE MPOTEKAIOIIUX B HUX (DU3HUECKUX U
XUMHUYECKUX TPOLIECCOB C YYACTHUEM BEIIECTB, HAXOMAAIIMXCS B PA3HBIX arperaTHhIX COCTOSIHUAX: 1) mpuOopsl
Uis paboThl ¢ ra3aMu - MOJYy4YeHHE, COOMpaHue, OUMCTKA, CYIIKA, MOTJIONIEHHE Ta30B; PEaKIHH MEXITY
MMOTOKaMH Ta30B; 2) ammapaTthl U MPUOOPHI JIJIsl OMBITOB C KUAKAMU M TBEPABIMH BEIIECTBAMH - NIEPETOHKA,
buabTpOBaHUE, KPUCTANIM3ALNSA;, TMPOBEACHUE pPEaKIUi MEXAy TBEPIbIM BEIIECTBOM U KHUAKOCTHIO,
KHUJIKOCTRIO W JKHJIKOCTBHIO, TBEPABIMH BEIIeCTBaMU. BHe 3TOH KilacCH(UKAMKA HAXOMSITCS JIBE TPYIIITBI
y4eOHOU amnmaparypsl: 1). Iisi H3ydeHUs: TEOPETUUYECKUX BOMPOCOB XMMHHU - MIUTFOCTPAIIMS 3aKOHA COXPAaHEHUS
MacChl BEIIECTB, JEMOHCTpAIUsi 3JIEKTPOIPOBOJHOCTH PACTBOPOB, IEMOHCTpPALMS JIBI)KCHHS HOHOB B
ANEKTPUYECKOM TIOJIE; ISl U3yYEHHsS] CKOPOCTH XUMHUYECKOW PEaKIMU M XUMUYECKOTO paBHOBECHS; 2). N
WJUTFOCTPAIIMM XMMHUUYECKUX OCHOB 3aBOJICKHUX CIIOCOOOB MOJYyYEHHUS HEKOTOPHIX BEHIECTB (CEpHOM KHCIOTHI,
aMMHaKa | T. 11.). BcmoMoraTenbHyIo posib UTpatoT U3MEpPHUTENbHBIE U HarpeBaTeIbHbIe MPUOOPHI, pa3InYHbIC
MPUCTIOCOOJIEHUS JIJIsl BHIIOJIHEHUsI onbITOB. Eciu anmapaTypa u npuOopbl OTCYTCTBYIOT WJIM BBIILIU U3 CTPOS,
TO OMBITHI IeMOHCTpUpYtoTCs B Buae L{OP.
Mogaean. OObeKTaMU MOJICIUPOBAHKUS B XUMHU SBISIOTCS aTOMBI, MOJIEKYJbI, KPUCTaUIbl, a TaKXke
MPOUCXOASAIINE TpoLecchl. B mpenomaBaHUM XUMHUU HCHOJNB3YIOTCS MOJEIH KPUCTAUIMYECKUX PEIIETOK
anmasa, rpadwura, cepsl, docdopa, okcuaa yraepona(lV), mona, xeneza, meau, marausi. HaGopsl moneneit
aTOMOB JIJIsl COCTABJICHUS IIIAPOCTEPKHEBBIX MOJIENIEN MOJIEKYJI TPU U3YYEHUH OPraHUYE€CKON XUMHUH.
Y4eOHble moco0usi Ha Me4aTHOM ocHOBe. B mporiecce 00yueHUss XMMHH UCIIONB3YIOTCA CIAEAYIOUINE TaOIHIIbI
MOCTOSIHHOTO 3KcnoHupoBaHus: «llepuonnueckass cucrema xumuyeckux sinemeHtoB JI. . MennaeneeBay,
«Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHUMN U COJICH», «DJIEKTPOXUMUUYECKUN sl HATTPSHKCHUN METAILIIOBY.
JKPaHHO-3BYKOBBIE CPeICTBA 00yUeHHsI U TeXHHYECKHe cpecTBa 00yuenus. Kabunet xumun o60py0BaH
MIPOEKTOPOM, IKPAaHOM M HOYTOYKOM. Takke nMmeercst Bbixoa B MIHTEpHET.

Y4eOHbIe mOCOOHs, HCIOJIb3yeMble YUHUTEIEeM
1. Paboune nporpammsbl. Xumus. 7-9 kmaccel: yueOHo-meToauueckoe nocodue / coct. T.J[. 'amOypuea. - M.:
«dpodar, 2015 .
2. I'abpuensa O.C. Xumust. 8 knacc: yueOHUK 1t 00meo0pa3oBaTenbHbIX yapexaeauid. — M., poda, 2013 — 2015
IT.
3. Xumus. 8 xnacc: Iloypounsie mnans! o yue6Huky O. C. ['abpuensna / aBr.-coct. B.I'. Jlenncosa. — Bonrorpan:
VYuurens, 2012.
4. Tabpuensn O.C., BockobGoiinukoa H.II., SmrykoBa A.B. HacTonbHas KHHra ydmTens. XuMmus. 8 Kiacc:
Meroaunueckoe nmocobue. — M.: Jlpoda, 2010r.
5. Xumus 8 knacc: KontponbHble n mpoBepounble padotbl k yueOHuky O.C. IN'aGpuensna «Xumus.8» / O.C.
I"abpuensn, [1.H. bepéskun, A.A. Yiakosa u ip. — M.: [lpoda, 2003 — 2006.
6. I'abpuensu O.C., Cmupnuora T.B. U3yvyaem xummro B 8 ki1.: Jlugaktudeckue matepuaibsl. — M.: biuk mmroc, 2010.
7. I'abpuensu O.C., PynoB H.H., Tonkynos B.U. Xumuueckuii sxcriepuMeHT B mkodie. 8-9 kiacc. — M.: [Ipoda,
2005.
8. I'abpuemnsa O.C., Bockoboitankosa H.I1. Xumus B TecTax, 3agauax, ynpaxkaenusx. 8§ — 9 k. — M.: [Ipoda, 2005.
9. O.C.I'abpuensa «Mpl u3ydaeM XuMuto, 8 kiaccy, M., 2010r



10. DHIUKIOTIEMMYECKUI cITOBaph FOHOTO XUMUKA.

MyabsTHMeEIHA — pecypcehl:
. O6pazoBarenbHbIi mporpaMMHbIi MpoaykT «KM [lkomna»
. CD nucku «O061mas u Heopranuueckasi Xumus», OpraHuueckast XUMHsD
. «BuptyanbHas nabopaTopus»
. Xumusl. 8 Kiacc. DNEKTPOHHOE MYJIbTUMEIUMHOE U3JIaHNE

HNuTepHET-pecypcehI:
. Enunas xomnmexkmus [Hudposeix O6paszoBatenbHbIX PecypcoB http://school-collection.edu.ru/
. ®IUOP http://fcior.edu.ru/
. OOmras xumusi. YaeOHoe mocobue http://www.chem-astu.ru/chair/study/genchem/index.html
. Y4yeOuuk Xumuu http://www.chemel.ru/
. DIIEKTPOHHBIN yueOHHK http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html

Y4yeOHbIe MOCOOMS, peKOMEHAyeMble ISl YYaAIuXCs.

1. l'aopuensu O.C. Xumus. 8 kiacc: ydeOHUK I 001eo0pa3oBareabHbIX yupexaenuii. — M., Jpoda, 2013 — 2015
IT.
2. Kypnan «Xumus B IIKOJIE»
3. Kontpen - Xumus aist Beex (http://kontren.narod.ru ). - uHGOpMaIMOHHO-00pa30BaTEIbHBINA CAUT IS TEX,
KTO M3Yy4aeT XUMHUIO, KTO €€ MPENOAAET, sl BCEX KTO MHTEPECYETCs XUMUEH.
4. Anxumuk (http://www.alhimik.ru/ ) - oqus U3 Iyqmmx caiToB pyCcCKOSI3IYHOIO XUMHUYecKoro MHTepHeTa
OPUEHTUPOBAHHBIN HA YUUTENS U YUEHUKA, IPEIIOIABATEINS U CTYACHTA.
5. DHUUKIIONEINYECKUH CII0Baph FOHOTO XUMHUKa
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