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Padouas nporpamma no xumumn, 8 kiaacce (mo yueonuky O.C.I'abpueJisin)
HosicHuTeNbHAS 3aNINCKA

Pabowas mporpamma cocTaBiieHa Ha OCHOBE (peAepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CcTaHmapra, [IpuMepHO# mporpamMmel
OCHOBHOTO 00111er0 00pa30BaHus MO XUMHHU, aBTOpcKoi nporpammbsl O.C.I"abpuensHa 1 opueHTHpOBaHa Ha padoTy 1Mo y4eOHUKY U pabodel TeTpaau:
labpuensa, O.C .Xumus: 8 xinacc: ydeO. s ydamuxes obOmeoopasosat. yupexaenui / O.C.I'abpuensn.- M.: poda, 2015., : T'adbpuensn, O.C
Xumust: 8 kiacc: padoyas rerpans k yueOnuky O.C.I'abpuensna / O.C.I'abpuensn, C.A.Cnaakos. —M.: JIpoda, 2015.

Coneprxanue mporpaMMbl HAIpaBJICHO HA OCBOCHHE YJaIlIMMUCS 3HAHHWM, YMEHUN U HAaBBHIKOB Ha 0a30BOM ypoBHE. OHa BKJIFOYAET BCE TEMBI,
MPEyCMOTPEHHBIE (elepaTbHBIM KOMIIOHEHTOM TOCYIapCTBEHHOTO O00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO OOMIero oOpa3oBaHUs MO XHUMHH U
aBTOPCKOU MPOTrpaMMoii y4eOHOTO Kypca.

JlaHHAs IporpaMma KOHKPETH3UPYET COJIepKaHue CTaHAapTa, MaéT pacrpeieieHne YaeOHbIX YacoB 0 pa3JieiaM Kypca, MoCIeI0BaTeIbHOCTh
M3YYEHHUS TEM U Pa3/IeoB ¢ YYETOM MEXIPEIMETHBIX U MPEAMETHBIX CBS3€H, JJOTMKU y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH ydaluxcs

[Mporpamma paccunTana Ha 68 yacoB (2 yaca B He/leJIK0), B TOM YHCIIC HA KOHTPOJIbHBIC paOOThI- 5 4acoB, MpakTUYecKue paboTs 4 yaca.

N3yyenne XuMHU B OCHOBHOI IIKOJIe HANIPABJIEHO HA JOCTHKEHHE CJIeTYIOUINX IeJIei:

1) 6 nanpasenenuu n1uunocmHuo20 pazeumus

* pa3BUTHE JJOTMYECKOTO M KPUTHUECKOTO MBIIUIEHHS, KyJIbTYpbl PEYH, CHOCOOHOCTH K YMCTBEHHOMY KCIIEPUMEHTY;

* (hOpMHUPOBAHME Yy YYAIIMXCSI UHTEIIEKTYaJIbHOM YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOOJIEHUIO MBICIUTEIbHBIX CTEPEOTHIIOB,
BBITEKAIOIUX U3 OOBIJCHHOTO OIbITA;

* BOCIIMTAHUE KaueCTB JIMYHOCTH, 00ECIIEUNBAIOIIUX COLUATbHYIO MOOUIBHOCTD, CHOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHbBIE PEILICHHS;

* (hopMHpOBaHKME KAYECTB MBILIIEHHS, HEOOXOIUMBIX IS alalTalluid B COBPEMEHHOM MH(OPMALIMOHHOM OOILECTBE;

* pa3BUTHE UHTEpPECA K XUMUYECKOMY TBOPUECTBY M XMMHUYECKUX CIIOCOOHOCTEH;

2) 6 MemanpeoMemHOM HAnPAsieHul

* (popMHpOBaHUE MpEACTaBICHUI O XMMHUHU KaK 4acTU OOIIEYEIOBEUECKOW KyJIbTYphbl, O 3HAUUMOCTH XMMHUHM B Pa3BUTUM IMBUIM3ALMU U
COBPEMEHHOT0 00IIEeCTBA;

* pa3BUTHE IMPEJICTABICHUNA O XMMHHU KaK (opMe ONUCAHHS M METOJAE MO3HAHMs JAEHCTBUTEIBHOCTH, CO3JaHUE YCIOBUHN Ul MPHOOpETEeHUs
[I€PBOHAYAIHOTO OMbITA XUMUYECKOTO MOJICTUPOBAHHUS;

* (¢opMupOBaHHUE OOIIUX CIIOCOOOB MHTEIEKTYalbHOM JESITEIbHOCTH, XapaKTEPHBIX ISl XUMUU M SBJSIOIIMXCS OCHOBOM IMO3HABATEIbHOM
KYJIBTYpPBl, 3HAUUMBIX JUI PA3JINYHBIX Cep UeITOBEUECKOM NesITeIbHOCTH;

3) 6 npeomemnom nanpaenenuu

* OBJIAJICHHE XUMHUYECKUMHU 3HAHUAMU M YMEHUSIMH, HEOOXOJMMBIMU JUIsI TNPOJOJDKEHHs OOydyeHHMs B CTaplleld IIKOJe WJIM HWHBIX
00111€00pa30BaTENbHBIX YUPEKICHUAX, U3YUEHUS] CMEXHBIX JUCLUUIUIMH, TPUMEHEHHS B IOBCEJHEBHOM JKU3HU;

* OCBOEHHE BOKHEUIINX 3HAHUN 00 OCHOBHBIX MOHATUAX U 3aKOHAX XUMHUH, XUMUYECKON CUMBOJIUKE;

* OBJIAJICHHE YMEHHMSIMHM HaOII0JaTh XUMUYECKHUE SIBJICHUS, MPOBOAUTH XUMUYECKUH HKCIIEPHUMEHT, MPOU3BOJIUTH pacueThl Ha OCHOBE
XUMUYECKUX (OPMYIT BEIIECTB U YPAaBHEHHH XUMUYECKUX PEaKIIHiA;



* MPUMEHEHUE MOTYYCHHBIX 3HAHUM M YMEHUU JUIsi 0€30MaCHOTO HMCIIOJIb30BAHUS BEIECTB U MAaTEPUAIOB B OBITY, CEITHLCKOM XO3SHCTBE U HA
MIPOU3BOJICTBE, PEIICHUS MPaKTUYECKUX 3a7a4 B TOBCEIHEBHOM >XW3HH, MPEAYNPEKICHUS SBJICHUN, HAHOCAIIMX BpEI 3/I0POBBIO UEJIOBEKa U
OKpYKarollen cpee.

3agaun:

1. ChopmupoBath 3HaHUE OCHOBHBIX IMOHSATUI M 3aKOHOB XHUMHH.

2.BocnuTheIBaTh 00IIEYEIOBEUECKYIO KYIbTYPY.

3. YuuTh HaOMI0AaTh, MPUMEHSTH IMOJyYEHHBIC 3HAHUS HA TPAKTHKE.

4.Pa3BuBaTh BHUMaHUE, MBIIIJICHUE YJaIIUXCs, GOPMUPOBATh Y HUX YMEHUM JIOTHUECKH

MBICJIUTh, AHAIM3UPOBATH MOJTYyYECHHBIC 3HAHUS, HAXOIUTh 3aKOHOMEPHOCTH.

Pe3yabTaThl 0CBOEHHS Kypca

N3yuenune kypca XuMHuH B 8 KJ1acce 1a€T BO3MOXKHOCTH O0YUJaIOIIUMCSI IOCTUYD CIEAYIONIUX PE3YIbTaTOB PA3BUTHS:

JIuunocmupimu pe3ynbraTaMu U3ydeHUs IpeaMeTa « XUMUs» SBISIOTCS CIEAYIOUINe YMEHUS:

- OCO3HaBaTh €IMHCTBO W IEJIOCTHOCTh OKPYXKAIOIIETO MHPA, BOBMOXXHOCTH €T0 TMO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTKEHUMN
HayKH;

- MOCTENEHHO BBICTPAMBAaTh COOCTBEHHOE 1IEJIOCTHOE MHUPOBO33pEHHUE: 0CO3HABATh MOTPEOHOCTh U FOTOBHOCTH K CaMOOOpPa30BaHUIO, B TOM
YlClie ¥ B paMKaX CaMOCTOSITENIbHOM JIEITEIbHOCTH BHE IITKOJIBI;

- OLIEHUBATh KU3HEHHBIE CUTYAllUU C TOUKU 3peHusi 0€30MacHOro 00pasa *KU3HU U COXPaHEHHUS 370POBbS;

- OLIEHUBATh IKOJOTUYECKHUI PUCK B3aMMOOTHOIIEHUN YelI0OBEKa U MPUPO/IBL.

- (hopmMHpOBaTH FIKOIOTMUECKOE MBIILJICHHE: YMEHHUE OLICHUBATh CBOIO JIEATEIBHOCTh U MOCTYIKU APYTUX JIOJEH ¢ TOYKU 3pEHUS COXpaHEHUs
OKpPY’KaIoIlel Cpe/ibl - TapaHTa KU3HU U OJaronoiyyus Jiroiei Ha 3emiie.

Memanpeomemuvimu pe3yinbTaTaMy U3YYCHHS Kypca « XUMH» ABISIETCS (OPMUPOBAHHE YHUBEPCATBHBIX yueOHBIX AceicTBuid (Y'Y ).

- IepBOHAYaJIbHbIE IPEJICTABICHUS 00 UIESIX U O METOAaX XMMHUH Kak 00 YHHBEPCaIbHOM SI3bIKE HayKH U TEXHHUKH, O CPEICTBE MOJICTHUPOBAHUS
SIBJICHUU U MPOIIECCOB;

- YMEHHE HAaXOJWUTh B PAa3IMYHBIX MCTOYHHMKAX HMH(OpMalNI0, HEOOXOAMMYIO AJS pPEHICHHs XUMUYECKUX NpoOJieM W HpPEICTaBISATH €€ B
MOHATHOU (hopMe; IPUHUMATH PELICHUE B YCIOBUSAX HEMOTHON U M30BITOUHOM, TOYHOM U BEPOSATHOCTHON HH(pOPMAIIHH;

- YMEHHE TMOHUMAaTh U HCIOJIb30BaTh XMMHUYECKHE CPEACTBA HATISAHOCTH ( AUarpamMMbl, TaOMUIBI, CXEMbl M JAp.) AJs WIUTFOCTPAIUH,
UHTEPIPETAINH, apryMEHTAIUH;

- YMEHHE BBIIBUTATh TUMIOTE3bI MIPU pellieHre YueOHBIX 3a7]a4 U IOHUMAaTh HEOOXOAUMOCTh UX

- YMEHHE MPUMEHSATh HHAYKTUBHBIE U JETYKTHBHBIE CIIOCOOBI pacCyKIeHUH, BUIETh PAa3IUYHbIE CTPATETUHU PEIICHH 3a/1a4;

- YMEHHE CaMOCTOSTEIbHO CTaBUTh II€NIM, BRIOUPATh U CO3/1aBaTh AITOPUTMBI JUIS PEIICHUsT Y4EOHBIX XMMHUECKUX MPOOIeM;

- YMEHHUE IJIAHUPOBATh U OCYILECTBIISThH ACSITENIBHOCTD, HAIIPABJICHHYIO HA PEUICHUE 3a/1a4 UCCIIEI0BATEIbCKOTO XapaKTepa;

Pezynamuenwvie YY/I:

- CaMOCTOSATEIFHO OOHAPYKUBATh U POPMYITHPOBATH YIEOHYIO TIPOOIIEMY, OTIPEENATh 11eh YUeOHOU e TENbHOCTH;

- BBIJIBUTATh BEPCUU pelIeHHsI MPoOIeMbl, 0CO3HABATh KOHEUHBIN pe3yabTaT, BBIOUPATh U3 MPEATIOKEHHBIX H UCKATh CAMOCTOSITEIHHO CPEJICTBA
JOCTH>KEHHS LEH;

- COCTaBJISITh (MHAUBHUAYAILHO WU B TPYIIIE) IUIAH PEUISHUS MPOOIeMBbL;



- paboTas 1o TUIaHy, CBEPSATH CBOM JICHCTBUS C IIETBIO U, PU HEOOXOAUMOCTH, UCIIPABIIATH OIIUOKU CAMOCTOSITEIIHLHO;

- B IMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATh CAMOCTOSTEIHHO BHIPAOOTAHHBIC KPUTEPUHU OIICHKH.

Hoznaeamenvnwvie YY/[:

- aHAJTM3UPOBATh, CPABHUBATH, KIIACCHPHUITMPOBATH K 00001IATh (DaKThI U SABICHUS. BBISBIATH IPUYUHBI U CIICJCTBUS MPOCTHIX SIBICHUH.

- OCYIIECTBJIATH CPAaBHEHUE, KIIACCU(PUKAIINIO, CAMOCTOSTCIILHO BRIOMPAst OCHOBAHUS U KPUTEPUU JIJIS YKA3aHHBIX JIOTHYECKUX OTICPaIHii;

- CTPOHTH JIOTHYECKOE PACCYXACHHE, BKIIIOYAIONICe YCTAHOBIICHNE TIPUINHHO -CIICICTBEHHBIX CBS3CH.

- CO3/IaBaTh CXEMAaTUYECKIE MOJICIN C BBIJICJICHUEM CYIICCTBCHHBIX XapaKTePUCTHK OOBEKTA.

- COCTABJISITh TE3HCHI, PA3JIMYHBIC BUJIBI INTAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

- IpeoOpa3oBBIBaTh HH(MOPMAIIUIO U3 OJTHOTO BUA B APYrou (Tabiauily B TEKCT U TIp. ).

- YMEThb ONPEICNIATh BO3MOXKHBIC MCTOUYHUKMA HEOOXOJUMBIX CBEIACHHA, MTPOU3BOIUTH MOWCK MH(DOpPMAINN, aHATU3UPOBATh U OICHUBATH €6
JOCTOBEPHOCTh

Kommynuxkamuenwvie YY/I:

- CaMOCTOSITEIIFHO OPraHU30BBIBATH YUCOHOE B3aUMOICHCTBHE B TpymIie (ONMpeaessaTh 00Ire e , PacIpeaesaTh PO, JOTOBAPUBATELCS APYT
C IPYTOM H T.1.).

- popmynHpoBaTh COOCTBEHHOE MHEHUE U MO3UIUI0, APTYMEHTHPYET UX.

- OCYIIECTBJIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aUMOTIOMOILIb.

- OpraHu30BBIBaTh W IUIAHMPOBATH y4yeOHOE COTPYAHMYECTBO C YUUTEJNEM W CBEPCTHHUKAMH; ONPENENATh Hedd W (YHKIUHU Y4aCTHUKOB,
crocoObl B3aMMOICHCTBHSI; TNTAHUPOBATH 00IIIHE CITOCOOBI pabOTHI;.

- OpaTh Ha ce0sl THUITMATUBY B OpPTraHU3aIli COBMECTHOTO JICUCTBUS (JIEI0OBOE JIHIEPCTBO);

- BJIaJIETh MOHOJIOTMYECKON M JMajorudeckoi oopMaMu pedd B COOTBETCTBUHU C TPAMMATHYECKMMU U CHUHTAKCHUYECKUMHU HOPMaMHu POIHOTO
SI3BIKA;

Ilpeomemuvimu peynvmamamu u3y4eHus peaMeTa BISIOTCA CIeIYIOIINe YMEHUS:

- OCO3HAHUE POJIU BEIIECTB:

- OIIPENIeNSTh POJIb PA3IMYHBIX BEIIECTB B IPUPOJIE U TEXHHKE;

- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.

- pacCMOTpEHHE XUMUYECKHUX MPOIECCOB:

- PUBOIUTH IPUMEPHI XUMHUECKUX MPOIIECCOB B MPUPO/IE;

- HaXOJIUTh YEPThl, CBUACTEIHCTBYIONTUE 00 OOMINX MPU3HAKAX XUMHUYECKUX MPOIIECCOB U UX Pa3TUUUSIX.

- HCTIOJIb30BaHHE XUMHUECKUX 3HAHUH B OBITY:

— OOBSICHATH 3HAUEHHUE BEIIECTB B KU3HU U XO34HCTBE YETOBEKA.

- OOBSICHSTH MUP C TOUKH 3PEHUS XUMHHU:

— MePEYHCIIATh OTINYUTEIbHbIE CBOMCTBA XMMHUECKUX BEIECTB;

— pa3nu4yaTh OCHOBHBIE XUMUYECKHUE MPOIIECCHI;

- OIIpeIeNsITh OCHOBHBIE KIaCChl HEOPTAaHUYECKUX BEIIECTB;

- MIOHUMATh CMBICT XUMHYECKUX TEPMHUHOB.

- OBIIQ/ICHHE OCHOBAaMU METOJIOB MMO3HAHUS, XapaKTEPHBIX JJIsl €CTECTBEHHBIX HAYK:



- XapaKTepu30BaTh METO/Ibl XUMUYECKOH Hayku (HaOII0IeHNe, CPAaBHEHHUE, SKCIICPUMEHT, H3MEPEHHE) M UX POJIb B TIO3HAHUH MTPUPOIBI;

- IPOBOJIUTh XUMHUECKUE OTBITH M SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJbTaThI.

- YMEHHE OLIEHUBATh [IOBEJICHUE YEIOBEKA C TOUKU 3PEHUSI XUMUUYECKOM 0€3011aCHOCTH T10 OTHOIIEHHUIO K YEJIOBEKY U IPUPOJIE:

- HCTIOJIb30BATh 3HAHWS XMMHHU IIPU COOJTIOJICHUN TPABUJI UCIIOTIB30BAHUsS OBITOBBIX XUMHUECKUX PENapaTos;

— pa3inyarh onacHble U 0e3011acHbIE BEIIECTBA.

Paboyas mporpaMma mocTpoeHa Ha OCHOBE KOHIICHTPHYECKOTO IMOAX0Ja. DTO JOCTHTACTCS ITyTeM BBIWICHEHUS TUAAKTUYECKON €AMHUIBI —
XMMHYECKOTO 3JIEMEHTA - U JaJIbHEHIIIeM yCIOKHEHUN M PACIIMPEHHUH €€: 37eCh TAKOBBIMU BBICTYIAIOT (JOPMBI CYHIECTBOBAaHUS (CBOOOHBIE aTOMBI,
MIPOCTBIE U CJIOKHBIE BEIIECTBA). B mporpaMMe yduThIBaeTCs peanu3alusi MeXIPEeIMETHBIX CBA3e ¢ KypcoM ¢usuku (7 kimacc) u Ouonoruum (6-7
KJIaCChl), TJIE 1a€TCSl 3HAKOMCTBO C CTPOCHHEM aToOMa, XUMUYECKO OpraHu3aueil KIeTKU U IpoleccaMu 0OMEHa BEIIECTB.

OcHoBHOH (QopMOIi OpraHu3aluy yueOHOTro mpoliecca SBISeTCs KIaCCHO-ypoUuHas cucrteMa. B kauecTBe TOMOJHUTENbHBIX (HOPM OpraHU3aluu
00pa30BaTeNIbHOTO MpOIEcca HCMOJIb3YETCsS CHUCTEMAa KOHCYJIbTAIlMOHHOM MOJIEpKKH, WHIAMBUAYAJIbHBIX 3aHATHH, caMocTosTeNnpHas paloTta
yUaluxcs ¢ UCHOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.

[IpeoGnanatommeit ¢opMoil KOHTpPOJISI BBICTYNAIOT NUCHMEHHBIH (CaMOCTOSITENIbHBIE KM KOHTPOJIbHBIE pPAa0OTBI) W YCTHBIM ompoc
(cobecemoBaHue), TECTUPOBAHHE.

Y4yedHO - TEMATHYECKUH IIJIaH

Pa3pen Tema KoanuecTBo B ToMm umncie,
4yacos KOHTPOJIbHbIE
padoThI
da3a 3anycka (COBMeCTHOE NPOEKTHPOBaHUE U IJIAHNPOBAHME YU4eOHOI0 1o/1a)
I | Beentenne | 6 |
da3a NOCTAHOBKHM U pellieHUus1 y4eOHbIX 3124
I ATOMBI XUMHUYECKHUX AJIEMEHTOB 10 1
1 [IpocThie BemecTBa 7 1
v CoequHeHNsT XUMUYECKHUX DJIEMEHTOB 14 1
Vv M3MeHenus, mpoucxoasuiye ¢ BeleCcTBaMu 11 1
Vi PactBopenue. PactBopel. Peakiiuu HOHHOTO 16
oOMeHa M OKHCIUTENBHO-BOCCTAHOBUTENbHBIE
peaxiuu
PegaexcuBHas ¢aza
Vil HTorosoe noBTOpEHNUE, 1EMOHCTPALS JINIHBIX 4 1
JOCTHIKEHHUH yJaInxcs
Hroro 68 5




B kJjacce npucyTcTBYeT yUAlIUICS ¢ HHAMBUAYAJIbHBIM YU4eOHBIM IUIaHOM. B niiaHupoBaHUM y4eOHOIi 1esiITeIbHOCTH COKPATHJIMCH Yachl ( €
68 yacoB Ha 34 yaca).

CoaepikaHue NporpamMmabl.

Paznen 1. BBenenue (6 yacos)

[Ipenqmer xumun. MeToApl NO3HAHWS B XMMHHU: HAOJIOACHUE, SKCIIEPUMEHT, MOJETUpoBaHHe. VICTOYHMKM XMMHYECKOW HH(pOpMAIHH, ee
MOJIyueHUE, aHaJIu3 U INpeACTaBlieHue ero pe3ynbrartoB .IloHATHEe 0 XUMUYECKOM 3JeMeHTe U (opmax ero CymieCTBOBaHMs: CBOOOJHBIX aTomax,
MPOCTBIX U CIOXKHBIX BeulecTBax. [IpeBpaiienus Beniects. OTIMYME XUMUYECKUX peakUUi OT pU3nueckux sBjieHud. Pojib XUMUU B )KU3HU YeIOBEKa.
Xemopunus u xemodobust. Kpatkue cBeieHHs U3 UCTOPUM BO3HUKHOBEHUS U pa3BuTHs xuMuu. [lepuon anxumuu. [lonstue o ¢punocopckom kamHe.
Ponb oTeuecTBEHHBIX YUYEHBIX B CTAHOBJIEHWM XUMUYeCKOM Hayku: paboTel M. B. JlomonocoBa, A. M. byrneposa, JI. 1I. MenneneeBa. Xumuueckas
CHUMBOJIMKA. 3HAKH XUMUYECKHX AJIEMEHTOB U NMPOUCXOXKICHUE UX Ha3BaHUI.

Xumunueckue popmyisl. MHaekeh 1 k03 duirentsl. OTHOCUTENbHBIE aTOMHASI U MOJIEKYJIsIpHAst Macchl. PacueT MaccoBOW TOJIM XUMHUYECKOTO
arieMeHTa 1o gopmyne Beuiecta. [lepuoanueckas cucrema xumuueckux snemeHToB [I. M. MenzeneeBa, ee cTpykTypa: Maible U O0JbIINE TEPHO/IbI,
IpyNnbl U NOATpynmnel (ThnaBHas W mobouHas). [leproguyeckas cucTtema Kak CIpPAaBOYHOE MOCOOME Ui TOJYYeHHsI CBEICHHM O XMMHUYECKHX
3IIEMEHTAaX.

Pacuemnvie 3a0auu. 1. HaxoxxneHrne OTHOCHUTEIIBHOW MOJICKYJSIPHOM MAacChl BEIIECTBAa MO €ro XuMH4eckoil (opmyne. 2. Brruucnenue
MaccOBOM JJOJIM XUMUYECKOTO 3JIEMEHTA B BELIECTBE 10 €ro popmye.

Hemoncmpayuu. 1.Mogenu (IIapoCTEp>KHEBBIC) PaA3IWYHBIX TMPOCTBIX M CIOXKHBIX BemlecTB.2. KOJIeKIus CTEKISHHON XHUMHUYECKOM
nocyel.3. Kosekuust MmarepranoB U U3JEIHN Ha OCHOBE alltOMUHUSL.4. B3aumonelcTBue MpaMopa ¢ KUCIOTOM U IOMYTHEHUE U3BECTKOBOW BOJIBI.

Jlabopamopuvie onvimsi.1.CpaBHEHHE CBONCTB TBEPIBbIX KPHUCTAUIMYECKUX BEIIECTB U PacTBOPOB.2.CpaHeHUE CKOPOCTH HCIApPEHHs BOJbI,
0JIEKOJIOHA ¥ 3TUJIOBOTO CIHUPTa C PUIBTPOBAILHON OyMaru.

Ilpeomemmnuie pe3yibmamal 00yUeHus.

Yuawuiica oonscen ymemon:

- HMCHOJIb30BaTh MPU XaPAKTEPUCTUKE BEIIECTB MOHSITHUS: «aTOM», «MOJIEKYJIa», «XUMUYECKUN FIIEMEHT», «XMMHUYECKHI 3HAK», «BEILECTBO:
MPOCTOE, CIIO)KHOE», «CBOWCTBA BEIIECTB», «XUMHUYCCKHE SBICHHUN», «(DU3UUCCKUE SBICHUM», «KOIPOUIMCHTBI», «HUHICKCHI», «OTHOCHTEIIbHAS
aTOMHAasi U MOJIEKYJISIpHAsI MACChl», «MaccoBas J0JISl AIIEMEHTaY;

- BBIUUCIISATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO MAacCy BEIIECTBA U MACCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTA B COEUHEHUSX;

- MPOBOIUTH HAOIIOACHUS CBOMCTB BEIIECTB U SBJICHUI, TPOUCXOISIINUX C BEIECTBAMU;

- coOMmoIaTh MpaBuiia TEXHUKK O€30MaCHOCTH MIPH MPOBEACHNUN HAOIIOACHUI U 1a00paTOPHBIX OTBITOB;

- KJ1accu(UIMpPOBaTh BEIIECTBA IO COCTABY Ha MPOCTHIE U CI0XKHBIE;

- pa3nuyaTth: TeJa U BEIIECTBA; XUMUYECKUI AJIEMEHT U MPOCTOE BEILIECTBO;

- OMUCBIBATH (DOPMBI CYIIECTBOBAHUS XHMHUECKUX 3JIEMEHTOB (CBOOOIHBIE aTOMBI, IPOCTHIE BEIIECTBA, CI0KHBIE BEIIECTBA);

- OOBSICHATH CYIITHOCTh XUMHUYECKHX SBJICHHIA,

- XapaKTepU30BaTh BEIIECTBO MO €r0 XUMHUUYECKOH opMysie COTIIacHO MIIaHy: KaYeCTBEHHBINA COCTaB, THI BEIIECTBA.




Yuawuiica oonscen 3namn/ nonumamo:

-IIPEIMETHI U3YUYCHHS €CTECTBEHHOHAYYHBIX TUCIUILINH, B TOM YHCIIE XUMUH;

- XUMHYECKHE CUMBOJIbI, UX Ha3BAHUS U MPOU3HOIICHHUE;

- tabmmuHyto Gopmy Ilepronudeckoil cHCTEMbl XMMHUYECKUX DJIEMEHTOB; IMOJIOXKEHHE dieMeHTa B Tabnwie Jl.M.MenaeneeBa, MCIONIB3Ys
MOHATHS IIEPHOY», KIPYIIAY, «TJIaBHAS U TOO0YHAs TIOTPYIIIED), CBONCTBA BEIIECTB;

- OCHOBHBIC METO/IbI U3YYCHHUS ECTECTBEHHBIX JUCIUIUINH (HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE);

- TIOHSTHS «KOJMYECTBEHHBIN COCTaB», «OTHOCUTEIIbHAS MOJICKYJISIpPHAs Maccay», «COOTHOIIEHHE MacC 3JIEMEHTOB B BEIIECTBE», «MacCOBas
JIOJISL DJIEMEHTOB B BEILIECTBEY;

- pOJIb XUMUH B )KU3HU YEJIOBEKA, aPTYMEHTHI B 3alIUTY PAa3HBIX MOZHIIHIA.

Memanpedmemmile pe3yibmamol 00yUeHU.

Yuawuiica oonscen ymemon:

- OMIPEEINIATH MPOOJIEMY, TO €CTh YCTAaHABIMBATH HECOOTBETCTBUE MEXKY KETACMbIM U IEHCTBUTEIILHBIM;

- COCTaBJIATH CJIOKHBIN IIaH TEKCTA;

- BJIQJETh TAKKM BHIOM H3JI0’KECHHS TEKCTAa, KaK IIOBECTBOBAHNE;

- TI0JT PYKOBOJICTBOM YUYHUTEJISI TPOBOIUTH HETIOCPENCTBEHHOE HAOIIOICHUE;

- TIOJT PYKOBOJICTBOM YUUTENST 0OPMIIATH OTYET, BKITFOYAIOIINI OTIFCaHUE HAOIIOICHUS, €T0 PE3yIhbTaTOB, BBIBO/IBI;

- MOJIy4aTh XUMHUYECKYI0 HH(GOPMALIUIO U3 PA3TUYHBIX UCTOUYHUKOB;

- OIpeNeNsITh OOBEKT U aCHEKT aHalln3a U CUHTE3a;

- OCYUIIECTBJIATH KAUECTBEHHOE U KOJIMUECTBEHHOE OMMCAHNE KOMIIOHEHTOB 00BEKTa;
- OIIpeIeNSITh OTHOLIECHUS 00BEKTa C APYrUMU 00BEKTaMU;

- BBIJICJIATH CYHIECTBEHHbIEC TPU3HAKU OOBEKTA.

Paznen 2. ATombl Xumuueckux 31eMeHTOB (10 yacoB)

ATOMBI Kak (hopMa CyIIeCTBOBAHUSI XMMHUECKUX 37IeMeHTOB. OCHOBHBIE CBE/ICHUS O CTPOCHHH aTOMOB. J[oKa3aTenbCcTBa CIOKHOCTH CTPOCHUS
atomoB. OnbIThl Pezepdopaa. [InanerapHas Moaeab CTPOCHUS aTOMa.

CoctaB aTOMHBIX SJ€p: MNPOTOHBI U HEUTpOoHBI. OTHOCHUTENbHAs aTOMHas Macca. B3auMOCBs3b MOHSATHH «IPOTOH», «HEUTPOHY,
«OTHOCHTEJbHAs aToMHas Maccay. 3MeHeHue uucia MpOTOHOB B SiApe aTroMa - 0Opa3oBaHHE HOBBIX XMMHUYECKUX JJIEMEHTOB. l3MeHeHue uucna
HEHUTPOHOB B fAJpe aToMa - 0OpazoBaHuEe H30TOMOB. COBPEMEHHOE OMpENeNIeHUe TMOHITUS «XUMHYECKUN sreMeHT». M30Tombl Kak pa3HOBUAHOCTH
aTOMOB OJIHOTO XMMHYECKOTO 3JIEMEHTA. JJEKTPOHbl. CTpOEHUE 3JIEKTPOHHBIX YPOBHEW aTOMOB XHMMHMUYECKHX 3JEMEHTOB, MaJIbIX MEPUOJOB
nepuoguueckoil cucrtembl J[. M. MenneneeBa. lloHaTne o 3aBepuieHHOM M HE3aBEPIICHHOM OJJIEKTPOHHOM o€ (PHEPreTUYeCKOM YpOBHE)
Jlepnonnyeckas cucreMa xumuueckux snemeHToB JI. V. MeHneneeBa U CTpoeHUE aTOMOB- (PU3UYECKHI CMBICI MOPSAIKOBOTO HOMEpa JJIEMEHTa,
HOMepa TPYIIbI, HoMepa nepuoa. Mi3sMeHeHne yrcia 3JIeKTPOHOB HAa BHEITHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO dJIeMEHTa - 00pa3oBaHUE
MOJIOKUTENBHBIX U OTPUIIATENBHBIX MOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB M HeMETaIoB. [IpHYMHBI M3MEHEHHs] METaUIMYeCKHX M
HEMETANTMYECKUX CBOWMCTB B mepuojiax u rpymnmax. O0pa3oBanue OMHapHBIX coeanHeHuil. [lonsaTue 06 noHHOM cBs3u. Cxembl 00pa30BaHMs HOHHON
cBs3U. B3aumoselicTBue aTOMOB XMMUYECKUX 3JIEMEHTOB-HEMETAII0B. KoBajeHTHAs: HENOJIIpHAss XUMUYECKas CBSI3b. DIIEKTPOHHBIE U CTPYKTYpPHBIE



¢dopmynbl. B3anMopelcTBHE aTOMOB XHMHUYECKHUX AIIEMEHTOB-HEMETANIOB MEXIy c000H - oOpa3oBaHune OWHApHBIX COCAMHEHUH HEMETaJlIOB.
DNEKTPOOTPULIATENBHOCTD. [IOHATHE 0 KOBAJICHTHOW MOJSIpHON CBsizu. [IoHSATHE O BaJICHTHOCTH KaK CBOWMCTBE aTOMOB OOpPa30BBIBATH KOBAJICHTHHIE
xuMudeckue cBsizu. CocraBneHune GopMya OMHAPHBIX COSAMHEHUH M0 BaIeHTHOCTH. HaxoxqeHne BaIeHTHOCTH 0 (hopMysie OMHAPHOTO COETHMHEH Usl.
B3anMopelicTBie aTOMOB XMMHUYECKHX 3JIEMEHTOB-METANIOB MEXy CO00i - 00pa3oBaHne METALNTMUECKUX KpHCTAUIOB. [ToHATHE 0 MeTaTMuecKon
CBS3U.
Lemoncmpayuu. Monenn aToMOB XMMUYECKUX 2J1€EMEHTOB. [lepuonnueckas cucrema xumudeckux ainemenToB . 1. Menneneesa.
Jlabopamopnvie onvimul. 3.MojaenupoBaHue NPUHIUNA ACHCTBUIA CKaHHpYIOUIET0 MUKpockomna.4.M3rotoBienne Mojeneil OMHAPHBIX
coenuHeHu.5. MI3rotoBiaeHne MOJAenu, WUIIOCTPUPYIOLIEH CBOWCTBA METAUIMYECKOW CBSI3M MEXAYy co00M - 00pa3oBaHME JIBYXaTOMHBIX MOJIEKYI
MIPOCTHIX BEIIECTB.
Ilpeomemmuoie peynvmameul 00yuenus.
Yuawuiica donscen 3namo\nonumame:
- BaKHEHIIINEe XUMUYECKUE MOHITHS: XUMUUECKUN 3JIEMEHT, HOH, XUMUYECKasl CBA3b, AIEKTPOOTPHUIIATEIbHOCTD, 3JIEMEHTHI — METAJIbl U HEMETAJIbI,
BAJICHTHOCTb, U30TOII, SJIEKTPOHHBIN CIION, SHEPTETUYECKUN YPOBEHb..;
Ymemo:
- Ha3bIBATh: XMMHUYECKHE AJIEMEHTHI, BELIECTBA U3YUEHHBIX KJIACCOB;
- OOBACHATH: (U3UYECKUN CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpa XMMHUYECKOrO 3JIEMEHTa, 3aKOHOMEPHOCTH M3MEHEHMsI CBOWCTB AJIEMEHTOB B
npezAesax MajiblX IEPUOJIOB U IJIaBHBIX MMOATPYIIII;
- OIIPENIeNATh: TUIl XMMHUYECKOH CBSI3U B IPOCTHIX BEILIECTBAX, BAJICHTHOCTh 3JIEMEHTOB 10 (JOPMYJIe BEIIECTBA;

- COCTaBJISITh: CXEMBI CTPOCHHUsI aTOMOB NepBbIX 20 3nemMeHTOB nepuoandeckoit cucrembl J[.M. MenneneeBa, GpopMynibl OMHAPHBIX COCIUHEHHH 10
BaJICHTHOCTH.

Memanpeomemunie pe3yibmamol 00yUeHUA.

Yuems:

- popMyIHpPOBATH TUIIOTE3Y MO PEHICHUIO MPOOIEMBbIL;

- COCTaBJISATH IJIaH BBITIOJIHEHUSI y4eOHOM 3a1auu;

- COCTaBJIATH TE€3UCHI TEKCTA, BIAJETh TAKUM BHIOM H3JI0KEHUS TEKCTA, KaK OIMCAHHUE.

Paspean 3. Ilpoctbie BemecTBa (7 yacoB)

ITonoxeHne METaJlJIOB U HEMETAIIJIOB B IIEPUOAUYECKON cucTeMe XuMuueckux auieMeHToB [I. M. MenneneeBa. BaxkHeline npocTsie BEIECTBA
- MeTaJUIbl: JKeJe30, AIIOMUHUM, KaiublMi, Maruuil, HaTpuil, kanuil. OOmue ¢u3nyeckue CBOMCTBA MeTalIoB. BakHelimue mpocThle BellecTBa -
HeMeTaJllbl, 00pa30BaHHbBIE aTOMAMHU KHCIIOPOJa, BOJIOPOJa, a30Ta, cepsbl, Gocdopa, yriaepoaa. MoneKymbl MPOCTHIX BEIIECTB-HEMETAIJIOB-BOIOPO/Ia,
KHCJIOPOJa, a30Ta, rajoreHoB. OTHOcHTENbHAs MoJieKyssipHas macca. CrocoOHOCTh aTOMOB XMMMYECKHMX 3J€MEHTOB K 00pa30BaHUIO HECKOJIbKHUX
MPOCTBIX BEIECTB - AJUIOTPONHUA. AJUIOTPOINHBIE MoAM(UKanuu Kuciopona, ¢ocdopa u osoBa. MeTalaMueckue W HEMETAIMUECKHE CBOMCTBA
MPOCTBIX BelecTB. OTHOCUTENBHOCTh JEJIEHMS NPOCTBIX BELIECTB HAa MeTaulbl U HeMmerauibl. Yucno Asorazapo. KosmdectBo BemectBa. Mouib.
Monspaass macca. MossipHblid  00beM ra3o00pa3HbIX BemlecTB. KpaTHble €IMHUIBI KOJMYECTBA BEIIECTBA — MIUIMMOJb M KHUJIOMOJIb,
MUJUTUMOJISIpHAsT U KWIOMOJISIPHAS. MAacChl BEIIECTBA, MUJUTUMOJISIPHBIA M KMJIOMOJISIPHBIN 00bEMBI ra3000pa3HbIX BEIECTB.



Pacyersl ¢ ucmonp30BaHUEM MOHITHIH «KOJMYECTBO BEUIECTBAY, «MOJIIPHAS MAcCay», «MOJIIPHBIA 00BEM Ta30BY», «II0 CTOSIHHAS ABOTAIPO».

Pacuemnvie 3adauu. 1. BeruucieHre MOJSPHON Macchl BEIIECTB 1O XUMHUYECKUM Gopmynam. 2. PacueTbl ¢ HCHOJIB30BAHWEM TOHSATHH
«KOJTMYECTBO BEIIECTBA», «MOJIIPHAS MacCay», «MOJISIPHBIA 00BEM Ta30By», «IIOCTOSTHHAST ABOTaIpO».

Hemoncmpayuu. Tlomyaenue o3ona. OOpa3ipl 0EIOTO W ceporo 0JioBa, O6emoro u kpacHoro (ocdopa HekoTopsie MeTauibl M HEMETAJUIBI
KOJIMYECTBOM BerecTBa | Moyb. MoJienb MOJISIpHOTO 00beMa Tra3000pa3HbBIX BEIIECTR.

Jlabopamopnvie onvimoi. 6.03HaKOMIICHHE C KOJUIEKIIUSMHU METAUIOB. 7. O3HaKOMJICHHE C KOJUIEKIUSIMH HEMETAILIOB.

Ilpeomemmuuoie pe3ynvmameol 00yueHus.

Yuawuiica donscen 3namo\nonumame:

- BOKHEHUIIINE XUMUUECKHUE TIOHSTHS: MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA 00BEM, aJUTOTPOTIHSL, METAJUIbI, HEMETAJLIHL. . ;

Ymemo:

- OOBSICHATD: CBSI3b MEXJIy COCTAaBOM, CTPOCHHEM U CBOMCTBAMHU BEIIIECTBA;

- XapaKTepU30BaTh: XUMHYECKHUE DJIEMEHTHI Ha OCHOBE nX ToJioxkeHus B [ICXD u ocobeHHOCTEN CTPOEHUS UX aTOMOB;

- BBIUUCIISATD: KOJMYECTBO BEIIECTBA, MACCy, 00BEM 1O M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce, 00bEMY;

- coomonats pasuia Th npu npoBeaeHUN HAOMIOACHUH U J1a0. OTBITOB;

- OMHICHIBATh CBOWMCTBA BEIIECCTB;

Memanpeomemmboie pe3yivmanvl 00y4eHu.

Ymemo:

- COCTaBJIATh KOHCIEKT TEKCTa;

- CAMOCTOSATEIHHO OPOPMIISTH OTUET, BKIIOYAIOIINN ONMCaHUe HAOIIOeHHsI, €T0 Pe3yIbTaTOB, BHIBOIBI;

- BBINOJIHATH [IOJIHOE€ KOMIUIEKCHOE CPAaBHEHHE.

Pazgen 4. CoenuHeHnsi XuMHUYECKHUX 3JieMeHTOB (144yacoB)

Crenens okucnenusa. CpaBHEHUE CTETIEHU OKUCIIEHUS U BaleHTHOCTU. OIpeiesieHne CTeNeHN OKUCIECHUS JIEMEHTOB 10 XUMHUUYECKOH dopmyrie
coenuHeHus. CoctaBnenue Gopmynn OMHAPHBIX COeTMHEHUH, 00Nl croco® X Ha3BaHuii .brUHApHBIE COCMHEHHS] METAJIIOB M HEMETAIIJIOB: OKCH/IBI,
xyopunel, cyabhuasl u ap. CoctaBienue ux Gopmyn. bunapHbeie coeMHEHNS HEMETAIIOB: OKCHIBL, JIETy4Yrle BOJOPOIHBIE COCIUHEHUS, NX COCTaB.
[IpencraBuTenu OKCHUIOB: BOJA, YIJCKUCIBIA Ta3 M HeEramieHas u3BecTb. l[IpenctaButen NeTy4uMX BOJOPOIHBIX COCAMHEHMIA: XJIOPOBOAOPOJ H
aMMHaK.

OcHoBaHMsI, UX COCTaB M Ha3BaHUA. PacTBOpUMOCTh OCHOBaHMI B Boje. Tabmuia pacTBOPUMOCTH THAPOKCHAOB M COJe B BOJE.
[IpeacraBurenu mienoden: TMAPOKCUIBI HaTpus, Kamus M Kanblus. [loHATHEe O KauecTBEHHBIX peakuusx. MHaukartopsl. M3MeHeHHe OKpacku
WHIUKATOPOB B IenouHoi cpene. Kucnotel, ux cocraB u HazBaHusa. Knaccudukarus kucnot. [IpenctaButenu KUCIOT: cepHasi, COJsHAas W a30THasl.
[Tonarue o mkane kucnoTHoCcTH —Iukana-pH. M3MeHeHne OKpacku MHAUKATOPOB B KUCIOTHOM cpene. Colii Kak MPOU3BOJHBIE KUCIOT U OCHOBAHMIA.
Nx coctaB u Ha3BaHus. PacTBopuMocCTh coseii B Boje. [IpeacraButenu cojeit: xymopua HaTpus, kapoboHaT u ¢ocdar kampius. AMopdHbIe U
KpUCTAJUIMYECKHE BellecTBa .MeEXMOJEKYIIpHbIE B3aUMOACUCTBUA. THUIBI KPUCTAUNIMYECKUX PEIIETOK: HOHHAs, aTOMHAas, MOJIEKYJspHas H
MeTaJuIn4ecKasi. 3aBUCUMOCTb CBOMCTB BELIECTB OT TUIIOB KPUCTAJUIMYECKUX PEUIETOK. BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHU .
3aKOH MOCTOSIHCTBA COCTaBa JUIsSl BEIIECTB MOJIEKYISPHOTO CTpOeHHUs. UucCThie BeliecTBa MU cMecH. [IpuMephl >KUAKUX, TBEPABIX U Ta3000pa3HbIX



cMecei. CBOMCTBA YHCTBIX BEIISCTB M cMecer. X coctaB. MaccoBas 1 00beMHasl JOJIM KOMIIOHEHTAa cMecH. PacdeThl, CBSI3aHHEIC C HCII0IL30 BAHUEM
TIOHSATHUS «HOJISD».

Pacuemnvle 3a0auu. 1. Pacuer maccoBoil u 00BEMHON 1OJIEH KOMIIOHEHTOB CMECH BEHISCTB. 2. BhIUMCICHHE MacCOBOW JIOJM BEIIECTBA B
pacTBOpe MO U3BECTHOM Macce PacCTBOPEHHOTO BEIIECTBA M Macce pacTBOpuTesisa. 3. BeluuciaeHue Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPHUTETI,
HEOOXOIUMBIX JIJISl IPUTOTOBJICHUS OTIPECIIEHHO MacChl pacTBOPa C M3BECTHOW MACCOBOM JIOJIEH pacCTBOPEHHOTO BEIIIECTRA.

HLemoncmpayuu. O6pa3ipl OKCHIOB, KUCIOT, OCHOBaHUN W cojiel. MoJenu KpUCTAUIMYECKUX PEIICTOK XJIOPHAa HATpus, ajiMasza, OKCHAa
yriepoaa (IV). KucinorHo-1enounbsie MHIMKATOPBI, UI3MEHEHUE OKPACKU B PA3JIMUHBIX CpeAax.. yHUBEPCAIbHBIA UHIUKATOP U U3MEHEHUE €r0 OKPACKU
B Pa3JIMYHBIX CPElax.

Jlabopamopnsie onvimsi.§. O3HAKOMIIEHHE C KOJUICKIIUSIMU OKCHUJIOB. 9. 03HaKOMJIEHHE CO CBoiicTBaMu amMuaka. 10.KauecTBeHHbBIE peakiuu
Ha yriekucnslii ras.11.0npenenenne pH pacTBopoB KHUCIOTHI, 1iesnoun U Bojbl. 12.0mnpenenenue pH pacTBOpOB JTUMOHHOTO M sI0JJOYHOTO COKOB Ha
cpese mi100B.13.0O3HaKkoMIIeHHEe ¢ KOJUIEKIUAMU cosied. 14 O3HakoMJIeHHE C KOJUIEKIIMEH BEIIEeCTB C Pa3HbIM THIIOM KPHUCTANIMYECKOM PELIETKH .
N3roroBnenue Moaenei, KpUCTAUIMYECKHUX pemeTok. 15. O3nakoMienne ¢ oopasmamMu rOpHON TTOPOIBI.

Ilpeomemmnoie pe3yivmamul 00yueHuA.

Yuawuiica donxcen snamov\nonumamsp:

- ®opMyIbl KUCIIOT, KJIacCU(PUKALIUIO BEIIECTB, CIIOCOOBI pa3/ielieHus cMeceil.

Ymems:

- Ha3bIBaTh: OMHAPHbIE COEAMHEHUS, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIU;

- OMpeAENATh: CTENEeHb OKUCIICHUS dJIEMEHTa B COCIMHEHUHU, COCTaB BEIIECTBA MO (popmylie, MPUHAAIC)KHOCTh BELIECTBA K OMpPENEICHHOMY
KJ1accy;

- COCTaBJISITh: (POPMYIIBI BEIIECTB;

- oOpamaTbes: ¢ XUMHYECKOH MOCy 10 1 000pyA0BaHHEM;

- pacno3HaBaTh: PaCTBOPHI LIEI0YEH, KUCIIOT;

- BBIUMCIIATH: MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, BBIYUCIATH Maccy, 00bEM, KOJIMYECTBO BEIIECTBA MPOIYKTa peakluu 1Mo Macce, 00bEMY,
KOJIMYECTBY BEIIECTBA UCXOAHOTO, COJEPKAIIETO TPUMECH;

- HCTIOJIb30BaTh TA0JIUILy PACTBOPUMOCTH I OTIPEACTICHUS] PACTBOPHUMOCTH BEILIECTB.
Memanpeomemnuvle pe3yibmamol.

Ymemo:

- COCTaBJISITh HA OCHOBE TEKCTa TaOIHIIbI, B TOM YKcIe ¢ mpuMeHenrueM cpencts UKT;
- OTIPENIeNSTh aCTeKT KIIacCU(UKAIINY;

- OCYIIECTBJIATH KJIaCCU(PUKAIIUIO,

- 3HaTh U UCIIOJIb30BATh PA3IUYHbIe (DOPMBI MPEACTABICHUS KIaCCH(PUKAIIH.

Pazpnen 5. U3menenusi, npoucxoasimme ¢ Bemecrsamu (114acos)
[lonatue siBIEHUM KAk WM3MEHEHUW, MPOUCXOJALIMX C BEUIECTBAMU. SIBJIICHMS, CBSI3aHHBIE C U3MEHEHHEM KPHUCTAJLIMYECKOTO CTPOEHUS
BEII[ECTBA MPU MOCTOSTHHOM €r0 COocTaBe- (PM3UUYECKUE SBICHHUSL.



du3nyuecKue sIBICHHUS B XUMUU: AUCTHIUISLNS, KPUCTAJUIM3AlIKs, BRITAPUBAHIE U BO3TOHKA BEIIECTB, LIEHTPU(PYTHPOBAHHUE.

SIBneHus, CBA3aHHbBIE C U3MEHEHMEM COCTaBa BEILECTBA, - XUMHUUYECKUE peakuuu. [Ipu3Haku U yclIOBUS MPOTEKaHUS XMMHUYECKUX PEaKIUil.
[TonsiTue 00 7K30- ¥ PHIOTEPMUUYECKHUX PEeaKUUAX. Peakunun ropeHus Kak 4acTHBIN CiTydail SK30TepMHUECKUX PEAKIHiA, MPOTEKAOIINX C BBIJCICHHEM
CBETa. 3aKOH COXPAaHEHUS MAacChl BEMIECTB. XMUMUYECKUE YpaBHEHUS. 3HAUCHHE WHACKCOB B KOA(PPHUIINEHTOB.

CocraBieHHe YpaBHEHMH XMMMUYECKUX peakiuil .Pacyerbl mo XuMu4eckUM ypaBHEHUsM. PelieHue 3ajay Ha HaXOKICHHE KOJIMYECTBA
BEIIIECTBA, MACCHl MM 00beMa MPOYKTa PEaKIMH MO KOJIWYECTBY BEIIECTBA, MAacce WM 00bEMY MCXOJHOTO BemiecTBa. Pacdyersl ¢ MCIOIb30BaHUEM
MOHATHS «JI0JIs1», KOTJla MCXOJHOE BEIIECTBO JAHO B BHUJE PACTBOpA C 3aJaHHOM MacCOBOM JI0JIed pPAacCTBOPEHHOIO BEIIECTBA WU COJAEPIKUT
ONIPEAEIICHHYIO JIOJIIO MPUMECEH.

Peakuun paznoxenus. [lonstue o ckopoctu xumuueckux peakuuii. Karanmmzaropsl. @epmentsl .Peakuuu coenunenus. Karanutuyeckue u
HeKaTanuTuueckue peakuuu. OOpaTtuMble U HeoOpaTHMble peakuuu. Peakiuu 3amenieHus. DIEKTPOXUMHYECKUN Psi HANPsDKEHUH METallIoB, €ro
HCI0JIb30BAHKE Ui TPOTHO3UPOBAHUS BO3MOKHOCTH NMPOTEKAHMS peakUUid MEXy METaulaMUd U PacTBOpaMH KUCIOT. Peakuu BBITECHEHHUS OJTHUX
METaJUIOB M3 PAcTBOPOB WX COJIEH APYrMMH MeTayuiamu. Peakimuu oOmeHa. Peakium HeWTpanmusanuu. YCIOBHS MPOTEKaHUs pPeaKIuii oOMeHa B
pacTBopax /0 KOHIA. TUITBl XUMUYECKUX peakuuil (10 MPU3HAKY «YHUCJIO U COCTaB MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMH») HA IPUMEPE CBONCTB
BOJbl. Peakiusi pas3noskeHus - 3JIEKTPOJU3 Bojbl. Peakuuu coeanHEHus - B3aUMOJEHCTBHE BOJIbI C OKCHAAMHU METAIJIOB U HeMeTasioB. [loHsTue
«TUAPOKCUAB). Peakiuu 3amelieHus - B3aMMOJAEWCTBHE BOJBI C IIEIIOYHBIMHM U LIEIOYHO3EMEIbHBIMU MeTajulaMu. Peakiuu oOMeHa (Ha mpumepe
TUAPOJN3a Cyab(uaa amoMIUHUS U KapOuaa KaJIbIlus).

Pacuemnvie 3a0auu. 1. Bplunicienue mo XMMHUYECKUM YPaBHEHMSIM MacChl WJIM KOJMYECTBA BEIECTBA MO M3BECTHOM Macce WM KOJIUYECTBY
BEIIECTBA OJHOTO U3 BCTYMAIOUIUX B PEAKIIMIO BEUIECTB MM MPOAYKTOB peakuuu. 2. Boryucienue Macchl (KOJUYeCcTBa BEIIecTBa, 00beMa) Mo yKTa
peaxiuu, eciiv U3BECTHA Macca UCXOIHOTO BEIIECTBA, COAEPIKAILEro OMPEICICHHYIO JOJI0 npuMecei. 3. Boruncnenne Maccehbl (KOJMYeCcTBa BEIECTBA,
o0bema) MPoJIyKTa peaKkiuy, €clii U3BECTHA Macca pacTBOpa U MaccoBasi 10Jis pACTBOPEHHOIO BEIIECTBA.

Hemoncmpayuu. Tlpumepsl usnueckux spieHuit. l.IlmaBmenue mapaduna.2. Bos3ronka ioma win OeH30MHOW KUCIOTHL. 3.PacTBOpeHME
okpateHHbIX coseld. 4.][uddy3us AymuCThIX BEUIECTB C rOpALICH JaMIIOYKK HakaluBaHUs. [IpuMepbl XUMUYECKHX SIBJICHUMN: a) TOpPEHUE Maruus; 0)
B3aUMO/ICHCTBUE COJISTHOM KUCJIOTHI C MPaMOpPOM WM MeJoM; B) moiydeHue ruapokcuna meau (I1); r) pacTBopeHne MOIy4eHHOTO THAPOKCHAA B
KHCTIOTax; 1) B3aumojeiictBue okcuaa meau (II) ¢ cepHoil KUCIOTO# MpH HarpeBaHUU; €) pa3lio’KeHUE MepMaHTraHaTa Kallus; K) B3aUMOJCHCTBUE
pa30aBIeHHBIX KUCIOT ¢ MeTaimamu. PasnoskeHre nepokcua BoI0poia MOMOIIbIO JUOKCH A MapraHila U KaTanasbl KapTodess Wik MOPKOBH.

Jlabopamopusie onvimul. 16.I1pokanuBanue Meau B MUIAMEHM CIIUPTOBKHU WM Topenku.l7. 3amernenue meau B pactBope xiopuna meau (II)
JKEJIC30M.

Ilpeomemmnuie pe3yibmamal 00yueHus.

Yuawuiica oonscen snamo\nonumamo:

- BOKHEUIINE XUMUYECKHE MMOHATHS: XUMUYecKas peakius, KIacCupUKaIUs XUMHUUECKUX PEeaKIIHid,

- OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPaHEHHs MAacChl BEIIIECTB.

Ymemo:

- COCTABJISITh: YPABHEHUSI XUMHUECKUX PEaKIIUi;

- XapaKTepU30BaTh: XUMHYECKHE CBOMCTBA METAJIIOB, BOJIBI;

- OTIPENIeNSITh: TUIl XUMHUYECKOH peakliiy, BO3SMOKHOCTh MPOTEKAHUS PEAKIIHI HOHHOTO 0OMEHa;




- BBIYMCIIATH: KOJIMUYECTBO BELECTBA, 00bEM MIM MACCy IO KOJIMYECTBY BEIIECTBA, 00BEMY MIIM MACCE PEAreHTOB WUJIH MPOYKTOB PEaKLIUU;

- HaOmIOAaTh M OMNUCHIBATh TNMPH3HAKK M YCIOBUS TEUCHHMS XHMM.PEaKUMW , JenaTh BBIBOJBI Ha OCHOBAaHMM aHAIW3a HAOMIONCHHWNA 32
JKCIIEPUMEHTOM;

- OOBSICHSATH 3aKOH COXPAHEHUSI MAcChl BEIECTB C TOUKH 3PEHHUS aTOMHO- MOJICKYJISIPHOTO YYCHHUS.

Memanpeomemmuvie pe3ynvimamul 00y4eHuA.

Ymemp:

- COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4yucie ¢ npuMeHenneM cpeacrs UKT;

- CaMOCTOSATEIBHO OPOPMIISITh OTUET, BKIIOUAIOIINN ONMCAaHUE HAOIIOEHHS, €T0 PE3YIbTaTOB, BHIBOJIBI;

IIpakTukym 1. [Ipocreiimme onepanuu ¢ BemecTsoM (3 yaca)

Ilpakmuuecxas paboma Ne 1

[IpaBuna TeXHUKK OE30MTACHOCTH MPU Pad0Te B XUMUYECKOM KaOnHeTe. 3HAKOMCTBO C JIa0OpaTOPHBIMOOOPYIOBAHHEM U OOpAIIEHHE C HUM.
Ilpakmuuecxas paboma Ne 2

OuncTka 3arps3HEHHON MOBAPEHHOM COJIN .

Ipakmuuecxas paboma Ne 3

[IpuroToBsieHHE pacTBOPOBC 3aIaHHON MacCOBOM JI0JIEH PAaCTBOPEHHOIO BELIECTBA.

Yuawuiica donscen 3namov\nonumamsp:

- oOpararbcs ¢ 1abopaToOPHBIM 000PYIOBAHUEM M HarpeBaTeILHBIMK MPUOOPAMH B COOTBETCTBUU C MpaBmwiiamMu Th;

- BBIMIOJIHATH MpOCTeiiire TpuéMbl paboThI ¢ 1a00paTOPHBIM 000PYA0OBaHUEM: JTaOOPATOPHBIM LITATUBOM, CIUPTOBKOIA;
-HaOII0AaTh 32 CBOMCTBAMU BEIIECTB U SBJICHUSIMH, IPOUCXOISIINMHU C BELIECTBAMH;

-OIKCHIBATh XUMUYECKHM 3KCTIEPUMEHT, JIeJIaTh BHIBO/IBI;

-TOTOBUTH PACTBOPHI C ONPeIEIEHHON MacCOBOH J0JIel paCTBOPEHHOTO BEIIECTBA;

- MPUTOTOBHUTH PACTBOP M PACCUUTATH MAaCCOBYIO JOJIO PACTBOPEHHOTO B HEM BEILIECTBA,

Memanpeomemnuple pe3yivmanmul 00y4eHu.

Yuemo:

- CaMOCTOSATEIIHLHO UCIOJIb30BaTh OMOCPEI0BAaHHOE HAOIIOACHHE.

Pa3nen 6. PactBopenne. PactBopsbl. Peakniun HOHHOro 00MeHa M OKHCJIMTEIbHO-BOCCTAHOBHUTEIbHBIC peakuuu. (16 yacos)

PactBopenue kak ¢uznuko-xumudeckuil npouecc. [loHsTre o ruaparax u Kpucramioryaparax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak
MOJEIb 3aBUCUMOCTH PAacCTBOPUMOCTH TBEPIBIX BELIECTB OT TeMIIEpaTyphl.. HachlleHHbIE, HEHACBILIEHHBIE U NEPECHILICHHBIE PACTBOPHI. 3HAYECHHE
PacTBOPOB JJIs IPUPOJIBI U CEIBCKOTO X03sHCTBa . [IoHATHE 00 2IEKTPOIUTHUECKON AUCCOLUAIIH.

ONEKTPOAUTBl M HEDJIEKTPOIUTHL. MeXaHu3M JAMCCOLMAIMM  AJIEKTPOJUTOB C  PasIMUYHBIM TUIIOM XHMHUYECKOH CBs3H. CTeneHb
ANIEKTPOIUTHYECKON nuccormanuu. CuibHble M ciadble 21eKTponuThl .IloHATHE 00 3IEeKTPOJUTUYECKON JUCCOIMAMU. JIEKTPOIUTHI U
HEDJIEKTPOJINTEL. MeXaHu3M AUCCOLMALMK DJIEKTPOJUTOB C Pa3IMYHbIM TUIIOM XHMHUYECKOW CBA3H. CTENneHb JIEKTPOJMTUYECKON AHUCCOLMALNU.
CunbHble U cnabble AMeKTpouThl. OCHOBHBIE TOJIOKEHUS TEOPHM 3JEKTPOIMTUYECKON nuccouuanuu. VOHHBIE ypaBHEHUS peakuuil. YCIoBUS



MPOTEKAHUS PEAKITMM OOMEHA MEXKIy ICKTPOJIMTaMHU J0 KOHIIAa B CBETE MOHHBIX mpezcTaBieHuit .Kinaccudukaius MOHOB U uX cBoiicTBa. KUCIOTHI,
ux knaccudukainus. Jucconmanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU DIEKTPOIUTHUECKON qucconuanuu. MoJIeKylIsspHble M HOHHBIC YPaBHEHHS
peakuuii KuciaoT. B3aumoneicTBrue KUCIOT ¢ METaUIaMU. DJIEKTPOXUMHUYECKUN psJl HAIPSDKEHUH MeTallIoB. B3auMozelicTBre KUCIIOT ¢ METaJUIaMU U
OKCHJAaMHU METaJUIOB. B3anMoOAENCTBHE KHUCIOT C OCHOBAHMSIMH - PEAKUMS HEWTpanu3auuu. B3auMonencTBue KHUCIOT C coyisiMu. Mcnosb3oBaHue
Ta0JIUIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKH XUMUICCKUX CBOUCTB KUCIIOT.

OcHoBanusi, ux kiaccudukanus. Jlucconuanus OCHOBAaHUM W WX CBOWCTBA B CBET€ TEOPUU DIEKTPOJIUTHUECKOW AMCCOLMALIMH.
B3aumMoseiicTBue OCHOBaHUM C KUCIOTaMH, KUCIOTHBIMHU OKCHAAMHU M COJsiMU. lcrmolsib3oBaHuEe TaOMUIIBI paCTBOPUMOCTH JIsi XapaKTEPUCTUKHU
XMMHMUYECKHUX CBOMCTB OCHOBaHMMU. Pa3nokeHne HepacTBOPUMBIX OCHOBaHU npu HarpeBanuu. Coun, UX KiIaccuukaius 1 aucconuanus B ceere TO/I.
pa3IUYHBIX TUTOB coJjicil. CBOMCTBA coJied B CBET€ TEOPHUH AJIEKTPOJUTHUYECKOW aucconmanvu. BzaummopaeicTBue coieil ¢ MeTaiaMu, YCIOBUS
MPOTEKaHUsT ATUX peakuuidl. B3aumopnencTBue cojied ¢ KUCIOTaMHM, OCHOBAaHUSMHU W COJsMHU. Mcmonp3oBaHuWe TaOMMIBI PACTBOPUMOCTH IS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB cosieil. O000IeHne cBeIeHui 00 OKCHIaxX, UX KiIacCu(DUKAIuU U XUMUYECKUX CBOMCTBAX. | eHETUUECKHE PSIIbI
METAJVIOB U HEMETAJJIOB. ['eHeTnYecKas CBsI3b MEXKY KIacCaMU HEOPTaHMYECKUX BEIIECTB.

OKHCIIUTENTFHO-BOCCTAHOBUTENBHBIC peakiuu .OnpeeieHne CTeNeHU OKUCICHUS IS SJIEMEHTOB, 00pa3ymOIINX BEMIECTBA Pa3HBIX KJIACCOB.
Peakuun monnoro oomena u OBP. OxucianTenb M BOCCTAHOBHUTEIND, OKHCIECHHE W BOCCTAHOBJIEHHE. PeakMy MOHHOIO OOMEHA M OKHUCIHUTEILHO -
BOCCTaHOBUTENbHBIE peakiuu. CocTaBjIeHUE YPaBHEHHI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA METOJOM JJIEKTpOHHOro OanaHca. CBoicTBa
MPOCTHIX BEIIECTB - METAJJIOB U HEMETAJIJIOB, KUCIIOT U COJIeH B CBETE MPECTABICHUN 00 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX MTPOIIECCaX.

Lemoncmpayuu. VicnpiTaHre BEIECTB U UX PACTBOPOB HA AIEKTPOIPOBOJIHOCTh. 3aBUCUMOCTh 3JIEKTPONPOBOJHOCTH YKCYCHOW KHCIOTBHI OT
KOHIICHTpanuu. B3anMoeiicTBre uHKa ¢ cepoit, comstHoi kucinotoH, xaopuaom meau (II). ['openne maruusi.

Jlabopamopmusie onvimsi. 18. Peakiuu, XapakTepHble IS PacTBOPOB KHUCHOT (coyisHOW wuiam cepHoi). 19. Ilomyuenume u cBolcTBa
HEpPacCTBOPUMOTO OCHOBaHHUs, Hanpumep ruapokcuga menu (I1). 20.B3anmoneiicTBuepacTBOpPOB XJIOpUAa HATpUsl M HUTpaTa cepedpa. 21. Peakmum,
XapaKTepHbIe Ul pacTBOPOB Hiesiouel (TUAPOKCUIOB HATpuUs WK Kaius). 22. Peakuuu, xapakTepHble ISl paCTBOPOB coJiel (Hampumep, Ui XJI0puaa
menu (II)). 23. Peakmuu, xapakTepHble IJIs OCHOBHBIX OKCHJIOB (Hampumep, Ui OKCHaa Kaiublwus). 24. Peakiuu, XapakTepHbIC I8 KHACIOTHBIX
OKCHJIOB (Hampumep, /Ui YIIEKUCIIOTo rasa).

Ilpeomemmnoie pezyivmantvt 00yueHus.

Yuawuiica donscen 3namo\nonumame:

- KJ1accu(MKAIIMIO BEIIECTB MO0 PACTBOPUMOCTHU B BOJE, (DOPMYIBI KUCIIOT,

- BOXHEHIINE XUMHUYECKUE MOHATHUSA: JIEKTPOJIUTHI, HEIJIEKTPOJUTHI, JIEKTPOIUTHYECKAsT JUCCOLMALMS , HIOH, OKUCIUTENb, BOCCTAHOBUTEIIb,
OKHCIIEHUE, BOCCTAaHOBJICHHE.

Ymemo:

- COCTaBJISITh: (POPMYIBI KUCIIOT, COJIEH, OCHOBAHMIA;, YPaBHEHUS AIEKTPOTUTUYECKON TUCCOLUAIINU KUCIOT, OCHOBaHUA, COJIeH, MOJIEKYIsIPHbBIE
MOJIHBIE U COKpaIIEHHbIE HOHHBIE YPABHEHUS PEAKLUM C yUETOM 3JIEKTPOJIUTOB, ypaBHeHuss OBP, onpenensiTe OKUCIUTENb U BOCCTAHOBUTETB;

- XapaKkTepU30BaTh: XUMHUECKHE CBOMCTBA KUCIOT, OCHOBAaHUM, coJiel ¢ Touku 3perus TO/I;



- OIIPEJIEIIATh: BO3MOYKHOCTh IPOTEKAHUSI PEAKIIMK HOHHOTO OOMEHA, CTEeIIEHb OKHCIICHUS 3JIEMEHTa B COSAMHEHUH, TPUHAIIC)KHOCTD BELIECTB
K OIIPEJCIICHHOMY KJIaccCy;

- OOBSCHATB: CYIIHOCTh peaKiuii 0OMeHa;

- Ha3bIBaTh: KMCJIOThI, OCHOBAHUs, COJIH;

- pacro3HaBaTh: PaCTBOPHI KUCIIOT, IIEI0YEH;

- BBIUUCIISATH: MacCy, 00bEM M KOJMYECTBO BEIIECTBA 110 YPABHEHHUIO PEAKIIUMN.

Memanpeomemmuoie pe3ynvimamol 00y4eHuA.

Ymemo:

- IeN1aTh ITIOMETKH, BBIITMCKH, INTUPOBAHNE TEKCTA;

- COCTaBJISITh JOKJIAJl; COCTABISATh HA OCHOBE TeKcTa rpaduku, B TOM yncie ¢ npumeHeHuem cpeacts UKT.

IIpakTukymMm 2. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB. (14yac)
Ipakxmuueckasa paboma Ne4.
BrinoniHeHue oneIToB, AEMOHCTPUPYIOLIUX T€HETUYECKYIO CBS3b MEKy OCHOBHBIMHU KJIaCCAMH HEOPraHMUYECKUX COEAMHEHUN.

Yuawuiica donxycen ynems:

- oOparmarbcs ¢ j1ab. 000pyI0BaHUEM U HarpeBaTeIbHBIMU TTprOOpamu, coOmtoaas npasuia Th;
- JIenaTh BBIBOJBI 110 Pe3yibTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA;

- Ha0JII0/1aTh 32 CBOMCTBAMU BEIIECTB U SIBJICHUSMHU, IPOUCXOSAIIMMHU C BEIIECTBAMH.

Pexomenayemasi sureparypa.

1. Jluteparypa, ucnojib3yeMasi yqYuresiemM

- OCHOBHAas JIUTepaTypa

1. I'abpuensu O.C. IIporpamma kypca xumun ajs 8-11 kiaccoB o61meo6pa3zoBaTenbHbIX yupexaenuil. — M.: [Ipoda;20015r.

2. T'abpuensan O.C. Xumus: 8 kiacc : yueOHUK /Ui 0011e00pazoBaTeNbHbIX yupexaenuii. — M.: JIpoda,2015

- AOTIOJIHMTEIbHAS JIUTEPaTypa

1. I'abpuensan O.C. Uzyuaem xumuio B § Ki1.: augakruyeckue matepuainsl / O.C. ['aGpuenss, T.B. CmuproBa. — M.: bruk mioc

2. Xumus: 8 Kjacc: KOHTPOJbHbIE U IMpoBepouHble paboTel K yueOHuky O.C. IN'abGpuensna «Xumwusa. 8 kmace» / O.C. T'abpuensn, I1.H.
bepeskun, A.A. Ymakosa u 1p. — M. : Jlpoda;

3. I'abpuensn O.C., Buckoo6oitnukosa H.I1., SlmrykoBa A.B. HacrospHas kaura yuutens. Xumus. 8 ki1.: Meroandeckoe nocodue. — M.: lpoda;

4. I'abpuensn O.C., Pynos H.H., TonkynoB B.1. Xumuueckuii sxkcnepumeHT B 1mkose. 8 kiaace. — M.: JIpoga

5. Xumus. Coopnuk 3anad. 8-9 knaccel. E.B.CaBunkuna., I'.I1.JIornnosa.- M.:ACT-ITPECC,2001.-400c.

2.JIutepatypa, peKOMeHayeMas JJIsl y4alnuxcs.

- OCHOBHAsl JIUTepaTypa

Iabpuensu O.C. Xumus: 8 kiacc : yaeOHUK AJist 001eo0pa3oBarenbHbIX yupexkaeHuit. — M.: Ilpoda, 2015.



- AOTOJIHUTEIbHAs JIUTepaTypa

1. XKypnan «Xumus B ILIKOJIEM;

2. Konrtpen - Xumus s Bcex (http://kontren.narod.ru). - uapopManmoHHO-00pa30BaTENbHBIA CAUT IS TEX, KTO M3y4aeT XHUMHIO, KTO €e
MPETIOIaeT, ISl BCEX KTO MHTEPECYETCSl XUMUEH.

3. Anxumuk (http://www.alhimik.ru/) - ouH U3 Iy4IIuX caliTOB PYCCKOS3BIYHOTO XMMHUYECKOTO VIHTepHEeTa OpHEeHTHPOBAHHBIA HA YUIUTEIS U
YUEHHKa, MIPETIOAaBaTEINs U CTYICHTA.

4. DHIMKJIONEANYECKUH CII0BAph IOHOIO XUMHKA



Ka.ﬂeHIlapHO — TEMATHYCCKOC IVIAHUPOBAHUC 11O XUMMHH, 8 kiacce

Ne Tema ypoka DJIeMeHTHI CO/lep:KaAHUA JKCIEepUMEeHT. TpeboBanus
n/n (Tun ypoka) . — 1eMOHCTPALMOHHBIN | MOATOTOBKH
Mara JI. — naboparopHbIii

Beenenue (6 1)

1 XHMHsI — HayKa O BEIECTBAX, UX XHMHMS KaK 4acCTh €CTECTBO3HAHMS. XUMHS — HayKa O JI.1. cpaBHEHUE CBOWCTB 3HATB:0CHOE
CBOMCTBAX U MPEBPAILIECHUAX BELIECTBAX, UX CBOMCTBAX U MpeBpalieHUsIX. ATOMBI U TBEP/bIX yMeTh:
(6600mu11l) MmoJiekyisl. [Ipocteie BemecTBa. CnoxxHble BelecTBa. CBOWCTBA | KPUCTAUIMYECKUX HCIIOJIb30BaT

BelIECTB (DOPMBI CYIIECTBOBAHUSI XUMUUYECKUX FIIEMEHTOB. BELIECTB M paCTBOPOB. XapaKTEePUCT!

2 [IpeBpamenue Bemects. Posb xumuu B Xumuueckas peakuus. Poab XUMUM B )KU3HH YEJIOBEKa. JI. B3anMoieiicTBrE 3HaTh onpe;
KU3HU YeIOBeKa Wcropurs BOSHUKHOBEHUS U Pa3BUTHSI XUMUU Mpamopa ¢ KUCIOTON U buznyecKknx
(u3yuenue HOB020 Mamepuana) IIOMYTHEHHE U3BECTKOBOM | SIBIICHUH, MY

BO/IbI XUMHUYECKUX
JI.2. cpaBHEHHME CKOPOCTH | M TEUCHUS Pe
WCIIapeHus BOJIbI,

OJIEKOJIOHA U 3TUJIOBOTO

cnupra ¢ QUILTPOBAIBHOMN

Oymaru

3 [lepnonnueckascucrema O0603HaueHNe XUMUUECKUX 31eMeHTOB. O0111ee 3HAKOMCTBO CO YMerb Ha3bl
XHUMUYECKUXIIIEMEHTOB. cTpykrypoii Tabmuisl JI.M1.MenaeneeBa: nepruoabl U TPYIIIbL. XUMHUYECKHUE
3HAKMXUMHUYECKUXDIIEMEHTOB. CUMBOJIaM, T
(KOMOUHUPOBAHHDIIL) MaJible, TPYIII

(TTIaBHBIC H 11
3HaTh 3HaKu
JJIEMEHTOB.

4 Xumuueckruepopmybl. Xumnueckas Gopmyna, HHIEKC, KOAPPUIIMEHT, 3alUCH U YTEHHE 3HaTh/MOHM!
OTHOCUTENBHBIEATOMHBIE U dopmyn. OTHOcuTeNnbHAs aToMHas Macca. OTHOCUTENbHAS NOHAMUSL:
MoJieKyIspHBIEMACCHI. MOJIEKYJISIpHasl Macca. 3aKOH IOCTOSHCTBA COCTaBa OTHOCHTEJIbH
(VceoeHue Hagblkos U yMeHul) MOJIEKYJISIPHE

XUMHYECKas
Ymern
onpeodenamy:

Ka4CCTBCHHHI




KOJIMYCCTBCH
BEILIECTBA I10
bopmyne
-6bIYUCTIAMb
MOJIEKYJISIPHY
BCIIIECTBA;

MaccoBast 10JIs 3JIEMEHTa B COCIMHCHUH
(npooyxmuenwiii)

Brraucnenue MaccoBoil 10JIH 3JIEMEHTA B XUMHYECKOM
COEIMHEHNH, YCTaHOBJIEHHE MTpOCTeiiel (GopMyIbl BellecTBa
10 MaCCOBLIM JIOJISIM DJIEMEHTOB

Broruuciasior
XHUMHYECKOr
coeIMHEHNH

IIpakTnueckas padora Nel:
«3HAKOMCTBO C J1a0OPATOPHBIM
obopynoBanueM. [IpaBuna Thy.
(uccnemoBanue U pedICKCHs)

OCHOBHBIE TIOHSITHUS:

o01ue rpaBuiia paboThl B XUMUYECKOM KaOUHETE, TPUEMBI
oOparieHus co CTUPTOBKOM, MPUEMBI OOpaIIeHHs CO
CTEKJISTHHOM IO CYIOH.

3HaTh:001Hu
B XHUM. KaOUH
oOpararbCs
CO CTEKJISTHH(

ATOMBI XUMHYECKHX 3J1eMeHTOB (1049)

OCHOBHBIE CBEJICHUS O CTPOCHHHU aToMa.
(u3yueHue Ho8020 Mmamepuaia)

Crtpoenue atoma. Aapo (MpOTOHBI, 2JIEKTPOHBI, HEUTPOHHI).
JlokazarenbCcTBa CIOKHOCTU CTPOCHUS aTOMOB. OMBITHI

Pezepdopna

JI. Mozen aToMOB

XUMHUYCCKUX 3JICMCHTOB.

JI.3. MoenmupoBanue

3HaTh cTpoe
ATOMHOTO S]]
H30TOTIOB, TP

NPUHINTA ASHCTBUS oIpezeseHue
CKaHUPYIOLIETO «XHMUYECKHI
MHKPOCKOIIa
W30TOITBI KaK pa3HOBHIHOCTH aTOMOB N3oTomsl. SnepHble IpoLecChl. 3HaTh onpes
XUMHUYECKOTO AJIEMEHTA (VC8oeHue XUMHYECKHI
HABLIKOG U YMeHUl)
DJEeKTPOHBL. OneKkTpoHHast 000JI0YKa aToMa. DHEpPreTHYecKrue Ymerh
CTpoeHHesIeKTPOHHBIX000I0UeK YPOBHU(3aBEPIICHHBIH, cocmasname.
aTOMOBXMMHUYECKHUX He3aBepIleHHbII) aTOMOB TIEPBI
3JIEMEHTOB. HEPUOIYECK
(KOMOUHUPOBAHHDLLL) 00bsCHAMD. (

HOMEPOB TPy
KOTOPBIM TPk
aJieMeHT B 11(
Meneneena,
U3MEHEHUS C
B MIPEJINIax M




TJIaBHBIX IO

10 [Tepuoanueckas cucTeMa XUMHYECKUX [Tepuonueckuii 3aK0H 1 3HaTh Qopm:
anemenToB /.M. Menneneesa. [IepuoanueckascucTeMaXxuMUYECKUX IIEPUO INYECK
(uccnedosanue u peghnexcus) anemenToB J[.M.Menneneena. OTIPE/ICIICHHE

['pynmel urepuoapImepro IM4ecKou busnueckuit
CUCTEMBI. nepuoa, oIy
busznueckuit

11 HNonHas cBA3b. Crpoenue monexyn. oHbI MOJ0XKUTENbHBIE U 3HaTh/MOHM!
(Ypox-npaxmuxym) otpunarenbHbie.O0pazoBaHue HOHOB. MloHHas Xumuueckas nousmue:

CBSI3b. WIOH,
MOHHAS XHMF
Ymern
onpenesTh
XAMUYECKAX
COCTaBJISTh C
MOHHBIX CO€]

12 KoBanenrnasuenonsipaas KoBanenrnas HemossipHasi CBsi3b, CXeMbl 00pa30BaHUs 3HaTh omnpen
XUMHYECKASCBSA3b. CBSI3U,2JIEKTPOHHAS U HEMOJIIPHOMN
(u3yueHue Ho8020 Mmamepuaia) CrpykTypHas GopMyJIbI. CBSI3HM, MEXaH

CBSI3HU.

13 KoBanenTtHasmossipHas KoBaneHTHasmnoasspHasxuMuuecKas JL.4. uzrotoByieHue 3HaTthb onpe
XUMHYECKASCBSA3b. CBSI3b. DJIEKTPOOTPHUILIATEIHHOCTD. MojIeJIei MOJIeKYII AIIEKTPOOTPHU
(npoOdyKmusHocms) OMHAPHBIX COCAMHCHUM KOBAJICHTHO

MEXaHU3M 00
YmMmersb ornpe;
KOBaJICHTHYK
B COCIMHEHN
cxemy o0pasc

14 MerannuueckasxuMuuecKas B3aumoeiicTBre aTOMOB METaNJIOB MEXAy cO00i - 3HaTh/MOHM!
CBSI3b. (KOMOUHUPOBAHHDIIL) 00pazoBaHHE METAIITMUECKON CBS3U. nousamue:

MeTaJUINYECK

15 O06o0011eHne U cucTeMaTU3alusl 3HaHUH O060011eHne ncucTeMaTu3anus Ymersb npum

10 TeMe: «ATOMBI XUMUYECKHUX
QJICMCHTOB»

3HAHUH 110 TEMEKATOMBI

XUMUYECKUXAIIEMEHTOBY. Beinonnenneynpaxxaenuii. [1o irotosk

YMEHMS, HaB!
IIPU U3y4EHU




(Ypox- npakxmuxym)

a KKOHTPOJIbHOHpaboTe.

IIPY BBITIOJIHE
TPEHUPOBOYE
yIpaXHEHHUI

16

KontpoinbHas padoTta Nel 1o Teme «
ATOMBI XUMHUYECKHX JICMEHTORB
(KOHmMPOJIb, OYeHKA U KOPPEeKYUsl 3HAHULL)

KonTponp 3HaHUl, yMEHUH, HABBIKOB, MOJYYEHHBIX IPU
W3yYEHUH TAHHOW TEMBI.

YMersb nipum
MOJTY4CHHbBIC
TEMBI «ATOM
DJIEMCHTOB).

IIpocTtoie BemecTBa (74)

17

[IpocTele BemecTBa - METaIIbI.
(u3yueHue Ho8020 Mamepuaia)

HpOCTI)Ie BC€IICCTBA - MCTAJIJIBI.

J1. oOpasiel MeTaIoB
JI.5. o3HaKOMIICHHUE C
KOJUIEKIIHEN METAJJIOB

YmMmersb:
XapaKTepu3(
CBSI3b MEXK]TY
CBOWCTBaMH 1
UCNOBL308aM
3HAHUS IS K
OIICHKU MH(C
MeTaiax, uc
OBITY.

18

IIpocTrie BemiecTBa —
HEMETAJUIbI(YC8O€CHUE HABLIKOG U YMEHULL)

[IpocThie BemecTBa — HEMETAIIBI. AJIITOTPOHUS

J1. o6pa3ier Oemoro u
KpacHoro ¢ocdopa

JI.6. o3HAKOMIIEHHE C
KOJUICKITUEH HEMETAIIIIOB

YMmernb

XapaKTepH3(
MOJIOKEHHE H
MIEPHOTNUYECK
CTPOCHUE aTC

19

KomuuectBo BemectBa. Mosib. MosisipHas
Macca BEIEeCTBa.
(KOMOUHUPOBAHHDIIL)

KomndaecTBo BemiecTBa u CAVHUIIBI €I'0 U3MEPCHUS: MOJIb,
MMO/JIb, KMOJIb. IlocTtosiHHas ABOFaI[pO. MOJIHpHaH mMmacca.

3HATh/IIOHHUT
Xumudeckue 1
MOJIsIpHas Ma
YMerb-BbIvl
MOJISIPHYIO M.
BelecTBa

20

MosnsipHblit 00bEM ra3oB. 3aKoH
ABorazapo
(npoOyKmMusHbliL)

MonsipHblit 006EM. MUUTUMOJISIPHBINA M KUJIOMOJISIPHBINA 00beMbI
rasos.

J1. MonsipHBIi 00beM
ra3000pa3HbIX BELECTB

3HATH/TIOHUY
- XUMHY€eCKO
MOJISIPHBIN Of
- BBIYMCJISATI
KOJIMUYECTBY (
ra3000pa3Ho]
00BeM, 110 00
ra3000pazHo]




KOJIMYECTBO (

21 Pemenue 3amau no popmynam BrinonHenue ynpa)xHEHUH ¢ UCIIOJIb30BAHUEM ITOHATUM: Ymers npusc

(uccredosanue u pegprexcus) «00BeEMY, dopmynam ¢
«MOJIbY, «KOJIMYECTBO BEILIECTBAY, MOHATHA: 71/,
«Maccay, «KMOJISIPHBIA 00BEMY.

22 O0600mmenue u Pemenue 3amayd u ynpakueauid. [1oAroToBka K KOHTPOJIBHON YMmers ipum
CUCTEMAaTu3alLus 3HaHUH 110 TeMe pabore. YMEHUS, HaB}
«IIpocTblie BemecTBay. BBINIOJTHEHUH
(Ypox-npaxmuxym) yIpaKHEHUH

23 KontpoabHas KoHTposb 3HaHMI, yMEHUI, HABBIKOB, ITOJIyY€HHBIX IIPU Ymers npum
padora Ne 2 no reme «IIpocTteie U3yYCHHUH JAHHOU TEMBI. YMEHHSI, HaBE
BEILIECTBA» teMmsbl «IIpocs
(KOHMPONb, OYEeHKA U KOPPEKYUsl 3HAHULL)

CoenquHeHNsA XUMHUYECKHUX 3J1eMeHTOB (144)

24 Crenenb okuciieHus. buHnapHbie bunapnsie coenunenus. [lonsitue o crenenu 3uHarb onpen
COEJIMHEHUS (U3yueHue Ho8020 okucnenus. OnpeneneHue CTeneHn «CTETIEHb OK}
mamepuana) OKHCJICHUs] B OMHAPHBIX COEIMHEHUSX. OIIPENIEIIATH C

CocraBienue Gpopmynbl OMHAPHBIX OKHCIICHUS TI

COEJIMHEHHH 0 CTENeHH BEIIIECTBA U C

OKHUCJICHUS, OOIINIA CITOcOo0 MX Ha3BaHUSI. hopmyIIBI IO
OKHCJICHUS, ¥
3TOM psifl
3JIEKTPOOTPHU

25 Oxcuppl.JIeryune Oxcnppl. ['mapunel J1. 0Opa3ibl OKCHJIOB. 3HaTh/MIOHU!
BOJIOPOJIHBIECOEANHEHUS. (MPOOYKMUBHDBLIL) JI.7. o3HakomIIeHuE C XHUMHUYECKOE

KOJUIEKLIMEN OKCHUJIOB OKCHIBI

JI.8. o3HakomiieHnE CO Ymern
CBOICTBAMH aMMHaKa Ha3bIBATh. C
JI.9. xauecTBeHHast bopmynam
peaxius Ha yrIeKUCIIbIN onpenessTh.

ras

OKHUCJICHUA 3]
OKCHaax




26 OcHoBaHusl. OcHoBanus. Monsl. Katuons! u annonsl. OnpeneneHue J1. oOpa3iubl OCHOBaHHUHA. 3HaTh/TIOHUM
(KOMOUHUPOBANHDI) xapakTepa cpenbl. UTHAUKaTOpbI KucnoTtno-menoynsie MOHATHSA:
MH/INKATOPBl U U3MEHEHUE | OCHOBAHUS, I
UX OKPACKH B IEJIOYHOU Ymers
cpene HAa3bIBATh:0(
dhopmyam
COCTABJISAITh:
(hOpMYIIBI OC
OMpeefiTh:
dhopmynam
27 Kucnotsr Kucnotsl. Onpenenenue xapakrepa cpeabl. UHIuKaTopsl /1. 06pa3Ibl KUCIOT. 3HaTh/TIOHUM
(npoOyKmueHwlii) KucnotHo-menounsie NOHSATHE:
WH/INKATOPHl K U3MEHEHNE | KUCIIOTA, IIe]
HUX OKPAaCKH B YMeTh- Ha3b!
HEUTpaJIbHOU U KHUCIIOTHI TIO 1
KHUCJIOTHOM cpenax. COCTABJIATD:
YHuBepcanbHbIN (hopMyIIBI K1
WHIUKATOP U U3MEHEHHE onpeaessiTh:
€ro OKpacKku B pa3lIMUHbBIX | hopMysam.
cpenax. lIkana pH. JI.10.
onpexnenenue pH
pPacTBOPOB KUCJIOT,
IIEJIOYEN U BOJIBI.
JI.11. onpeaeneuue pH
JUMOHHOTO U SI0JIOYHOTO
COKOB Ha Cpe3€ IJI0JI0B
28 Coun KaKk MPOU3BOAHBIE KUCIOT U Counn. CocraBnenue GopMyi 10 CTENEHH OKUCICHHS J1. 06pasisl coneit 3HaTh/TIOHUM
OCHOBaHUI1 JI.12. o3HakoMIIeHUE C MOHATHE:COJ
(KOMOUHUPOBAHHDYLLL) KOJUIEKIIUEN coJieit YmMmets
Ha3bIBAThCC
dbopmynam
COCTABJISITh:
(bopMyIBI €O
;OnpeIessATh
dbopmynam
29 Coun KaKk MPOU3BOAHBIE KUCIIOT U Counn. CocraBnenue GopmMy Mo CTENEeHH OKUCICHHS J1. Tabnuna Hccnenyor ¢




OCHOBaHUI PacTBOPUMOCTH M3Yy4aeMbIX B
(YPOK-npaxmuxym)
30 OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX OCHOBHBIE KJTaCChI HEOPTAHUYECKUX COCTUHCHUN 3HATH OCHOB
BELIECTB (U3YYeHUe HOBO20 Mamepuana) HEOPraHuyec
31 Amop(dHBIe 1 KpUCTAJUTMYECKUE BENeCTBa | BemecTra B TBEPIOM, KUIKOM U Ta3000pa3HOM COCTOSHUH. . Mmonenu 3HaroT KI1acc
(KOMOUHUPOBAHHDIIL) Kpucranmuaeckue u amopdHbIe BemecTBa. 3aKOH MOCTOSHCTBA | KPUCTAJUTMICCKUX BemecTs. Hci
coctaBa. THIBI KPUCTAIUTMYECKUX PEIICTOK (aTOMHA, PEIIeTOK XJIOpHIa HATPHS, | JUISI KPUTHUCK
MOJICKYJISIpHAs, METAJUTHUECKasi, MOHHAS ) aJiMasa, yrIIeKUCIIOro Ta3a | HHpOopMaIHH
JI.13. o3HakoMieHHE C HCIOJIb3YEMb
KOJIIEKIINEH BEIIECTB C
pa3HBIM THTIOM
KpHCTaJUINYECKON
pemetku. M3rotosnenne
MoJeJen
KPUCTALTHYECKUX
pEIIEeTOK
32 Yucreie BellleCTBA U Yucrele BeecTBa U cMecu. [IpupoiHbie cMecu: BO3yX, J1. mpuMepbl YUCTHIX 3HaTh OIPE/Ig
CMECH. (NPOOYKMUBHDBILL) MPUPOHBIN Ta3, HEPTh, MPUPOTHBIC BOIBI BEIIIECTB U CMECEH. «YHUCTHIC BEII
JI.14. o3HakomiieHHE C UX OTJINYHE.
00pa31oM ropHOM NOpoabl | YMETh pasiu
1 HEOTHOPOT
pa3ernsiTh ux
B IIPUpOJIC U
33 Pa3znenenue cmeceit. OuncTKa BelecTB Pa3znenenue cmeceii BerecT. O4nCTKA BEIIECTB. 3HAIOT CIOCO
(vceoenue HasviKo8 u ymeHull) OunbTpoBanue. JIuCTUIIALNS, KPUCTAILTU3AIUS, BOTOHKA, cMmeceit
HEeHTpU(GyrupoBaHUE
34 [TpakTiueckas padora Ne2 «Ounctka Pa3nenenue oTHOPOIHBIX U HEOTHOPOIHBIX cMeceil, paboTa ¢ 3HaTh NpaBu
3arpsi3HEHHOM MOBAPEHHOM COJINY n1ab0paTopHBIM 000PYIOBAHUEM. 1abopaTopHb
(YpOK-npakmuxym) CIOCO0BI pas,
OJIHOPOJTHBIX
YMerb npoBc
cMmeceit puih
BBHITIAPUBAHU(
35 MaccoBas 1 00bEMHAS OTH MaccoBast 1 00bEMHAST TOJM KOMIIOHEHTOB CMECH (PacTBOpa). 3HaTh omnpe

KOMIIOHEHTOB CMECH (pacTBOpa).
(MpOOYyKmMueHbliL)

PaC‘-IéTBI, CBsA3aHHBIC C UCITIOJIBb30BAaHUCM MMOHATUA «OO0JIS).

JIOJI PACTBO]
YMeTh BBIUN




JOJIIO B PACTE
JOJIIO ra3ax.

36 [TpakTuaeckas pabora Ne3 3aKperyieHHe TEOPETHUSCKUX HABBIKOB B PEIICHUM 3a/1a4 Ha YMmeThb npurc
«[IpuroToBneHue pacTBopa ¢ 3aaHHOU HaX0’KJIEHUE MaCcCOBOM J0JIM PACTBOPEHHOTO BELIECTBA U pacTBoOp c o1
MAacCOBOM J10JI€H PaCTBOPEHHOTO MIPUTOTOBJICHUE PACTBOPA COJIU C ONPEIAEIEHHON AOJIEH MAacCOBOI J10.
BEILECTBA» pPacTBOPEHHOTO BEIIECTBA; PE
(YpOK-npakmuxkym) BEIIECTBA. OTIPE/ICIICHHE

Macchl PacTB
BEIIECTBA.

37 KonTponbhas pabora Ne 3 o KoHTposb 3HaHMI, yMEHUI, HABBIKOB, ITOJIyY€HHBIX IIPU Ymers npum
TeMe«CoeTMHEeHNS U3YYEHUU JIaHHOU TEMBI. YMEHHUS U Hal
XUMHYECKUX W3YUYCHHUS TN
AIIEMEHTOBY (KOHMPOJIb, OYEHKA U XHUMHYECKUX
KOppeKyusl 3HaHUll)

N3menenus, npoucxoasimue ¢ emecrsamu (114)
38 ®uznueckue sABieHud. Pa3nenenus XHUMHUYECKUE PEAKIUHU. Y CIOBHS U MPU3HAKU NMPOTEKaHUS . npuMepsl GU3NIECKUX | 3HAIOT MOHSAT
cMecei (u3yuenue Hogo2o mamepuana) XUMHYECKUX peakuuid. Knaccudukanus XuMUYECKUX peaKkiuit SIBJIICHUM, TIJTaBJICHUE peaxiusi, Kiia
0 MOTJIONIEHHUIO WM BBIJCICHUIO SHEPTHH napaduHa, BO3rOHKa HOAa, | XUMHUYECKUX
pacTBOpeHHe
OKpallleHHBIX COJIeH

39 3aKOH COXPAaHEHUS MacChl BEIIECTB. 3aKOH COXpaHEHUSMACChI BEILIECTB. 3HaTh omnpe
XuMUYecKre ypaBHEHUSL. (YceoeHue [TonsiTHE OXUMUYECKOMYpPaBHEHUH. XUMHYECKUX
HABLIKOS U YMEeHU) 3HaYeHUEHHIEKCOB UKOA(D(DUITUEHTOB. 3HAYEHHE KO-

CocraBieHneypaBHEHUMXUMHUECKU XUMHYECKUX

peaKIuii. YMmertb cocTa
peakuuii Ha C
COXpaHEHHS !
paccTaBIsTh

40 CocraBrieHue ypaBHEHUN XUMUYECKUX YpaBHEHHE U cXeMa XUMUYECKOH peakiuu CocraBiisiion
ypaBHEHUH (KOMOUHUPOBAHHDIIL) XUMHYECKHUX

41 PacyeTsl o XuMHU4eCKUM ypaBHEHUSIM Borurcnenus mo XuMU4eCKUM ypaBHEHUSIM MacChl, 00beMa UiH Boruncasior
(uccreoosanue u pegpnexcus) KOJIMUYECTBA OJHOTO U3 MPOIYKTOB PEAKIIMH IO MACCE UCXOTHOTO BelIEeCTBA, Of

BELIECTBA KOJIMYeCTBY

o0beMy HJIH




(MM IPOAYK

42 Peakiuu Peakiuu J1. momy4yeHue ruipoKcuaa | 3HATh OIpe]]
pasnoxenus. [IoHsATHSA O CKOpPOCTH pasnoxenus. [lonydyenune kucinopona. IloHATHs 0 CKOpOCTH MEJIH, Pa3JIOKEHUE Pa3JIoKEHHUS |
XUMHUYECKOM PEaKIMU U KaTaau3aTopax xumuyeckon peakunu. Karanuszaropax. @epMeHThI [IEpMaHraHara Kajius, Ymers o
(npoOdyKmueHuvliL) Pa3IoKEHHUE MTEPOKCHIA Pa3TIOKECHUS |

BOJIOPOJA C IOMOLIBIO JPYTUX TUTIO!
JIMOKCHAa Maprasia YpaBHEHUS x
THUIIA.
43 Peaknuncoequnenus. Llenouku Peaxnimu coenmmuenns. Katanutnueckre 1 HeKaTaJIUTHISCKHAE JI.15. oknucnenne Meau B 3narthb onpen
MIEPEX0JIOB (KOMOUHUPOBAHHDILIL) peakiuu, 00paTuMble U HEOOPATUMBIE PEAKIIUU. MJIaMEHU CIIUPTOBKH COC/IMHEHUS.
YMerb oTIIH®
COeUHEHUIT
peakuui, coc
peaknui JaH

44 Peaxnuu 3amemmenus. Psag aktuBHOCTH Peakium 3amenienns. OONpe XUMUYECKHUE CBOMCTBA METAJIJIOB: Jl. B3aumopencTBue 3Harhb onpen

METAJIJIOB (UcCie008aHue U peghiekcust) pEaKIMHU ¢ KMCIOTaMU, COJIAMHU. PsiJi aKTHBHOCTH METAJLIOB paz0aBIEHHBIX KUCIIOT C 3aMEIICHHUS.
MeTaJUIAMH Ymers oTin
JI.16. 3amenieHne Meau B 3aMEIIEHUS O
pacTBOpE XJIOpHUIA MEIU peakuuii, 3Ha
KEJIEe30M TEUEHUS U YV
YPaBHEHUS P«
B3aUMOJIEHUCT
pacTBOPAMH 1
UCIIOJIb3YS Ps
METaJUIOB.

45 Peakiiuu oomena. [1pasuiio beprome Peakuuu obmena . pactBopeHue 3HaTh onpe

(u3yueHue Ho8020 Mmamepuaia) TUAPOKCUIA ME/IH B oOMeHa U Hel
KHCJIOTaX, YCIIOBHS PO’

B3aUMO/IECTBUE OKCUJIA oOMeHa JI0 Kc

MEJIA C CEPHOM KHUCIIOTON | YMeTh OTJIN®

IIpU HarpeBaHUuU oOMeHa OT iy

peakuui, coc

JAHHOTO THIT

BO3MOYHOCTI

peaxiuii oM

46 TUNBIXMMHUYECKHUX PEaKIUil Ha IpUMEpPe XHMMHWYECKHE CBOMCTBA BOJIBL. THUIBI XMMUYECKUX PEAKLIUN T10 YmMmets




BOJIBL (YCBO€EHUE HABLIKOG U YMEHULL)

YHUCIY U COCTaBy UCXOJHBIX U ITOJYYCHHBIX BEIICCTB.

XapakTepu3
CBOMCTBA BOJ
COCTaBJIATH;
XUMHUUYCCKUX
XapaKTepu3yl
CBOMCTBA BOJ
THII.

47 O0600renne u cucreMarusanus 3Hanui o | [loBTopenue u cucremaru3aiius 3HaHUM, YMEHUN U HaBBIKOB, YMeThb mpum

Teme «Kiacchl HEOpPraHUYECKUX BEIIECTB. | MOJTYYCHHBIX MPU U3YYCHUH TaHHOUW TEMBbI. YMEHUS U Hal

THMbl XUMHUYECKUX PEAKIUI BBITNIOJIHEHUH

(KOoMnIeKCHOe npuMeHeHue 3HAHU, TPEHUPOBOYH

VYMeHUL U HABbIKOS) YIpaKHEHHUH

48 Kontponbnas pabota Ned4 o Teme KonTpons 3YH, nosydeHHbIX, U U3yYEHUH TAHHOW TEMBI. YMeTh mpume

«3MeHenus, MPOUCXOISIIHE C Kontponbnas pabora Ne 5 1 gac. YMEHHUS U Hal

BEIIIECTBAMI. B XOJI¢ U3y4e

«3MeneHus.

BEIECTBAMID

KOHTPOJILHOV

PaCTBOpeHI/IC. PaCTBOpr. Peamum HMOHHOI0 00MEHAa U OKHCJIHUTEJIbHO — BOCCTAHOBHUTEIbHBIE Pe€aKI

49 PacTBopenue kak GpU3NKO-XUMUYECKHI PactBopsl. ['unpatel. Kpucramioruapar 3HaTh onpen

npouecc. PactBopumocTs BeliecTs B bl. TenoBble SIBIEHUS IPU PACTBOPEHUU. «pacTBOPBIY,

BOJIE. (U3)UYeHUe HOBO20 Mamepuana) HaceiienHsle, HEHACBIIIEHHBIE U XUMHUYECKOT(C

NEepPEHaCHIIIEHHbIE PACTBOPHI. IIPU PACTBOP!

pacTBOpeHus

KIaccudukar

50 DNEKTPOIUTHI U HEXNIEKTPOUTHI(YCc80eHue | DMEKTPOIUTHI U HEANEKTPoIuThl. Mexanusm D/, crenens /1, JI. ucripITaHueE BEIECTB U | 3HATH/TIOHMY
HABbIKOG U YMEHUlL) CWJIBHBIE U CJTa0ble DIEKTPOIUTHI UX pacTBOPOB Ha NOHATHSA:

AJIEKTPOIPOBOIHOCTD ANEKTPOJIUT 1

HEJIEKTPOJIH

JIEKTPOJIUTH




JIACCOLIMALIHS

ANEKTPOIIUT,
AJNEKTPOIIUT,
CYIITHOCTB TIp
AEKTPOJIUTH
JUCCOITHAITH]

51 OCHOBHBICTIONOKEHUS DIEeKTPOTUTHYECKAs JUCCOIMAIINS KUCTIOT, 1enoueit u coneid B | Jl. 3aBUCHMOCTh 3HaTh OCHOB
TEOPUHUDIICKTPOITUTHIECKOM BOJHBIX pacTBopax. Monbl. KatrnoHsl 1 aHMOHEL. IOHBI TIPOCTBIC | AIEKTPOTIPOBOTHOCTH AIIEKTPOJIUTH
JTUCCOIIHAITNN. (KOMOUHUPOBAHHDBLLL) U CJIOKHBIE, TUJIPATHPOBAHHBIE U HETUIPATUPOBAHHBIC YKCYCHOM KHCIIOTHI OT JIVICCOITHAITHE

KOHIICHTPAITHH. AQHUOHBI.

52 WonnsieypaBHeHUS (npo0yKmueHbllL) Peakuuu nonHoro ooMeHna. Peakiust HefiTpanuzanuu JI.17. B3aumoieiicTBre Ymerb

pacTBOPOB XJopHuaa 00BSICHATD:

HaATpUs U HUTpaTa cepedpa | HOHHOTO OOM
BO3MO>KHOCTI
peakuuii HoH
KOHIIa.
COCTABJIAIT:
COKpAIIICHHBI
YpaBHEHUS P

53 Kucnote! B cBeTe Kucnotsl. Dnexrponuruyeckas guccouuanus kuciot. Peakuuun | JI.18. nonydenue 3uHarb onpen
TEOPUUAIIEKTPOIUTUYECKON MOHHOTO oOMeHa. OnpeaeneHus XapakTepa Cpebl. HEPAaCTBOPUMOTO ceete TO/I, K
JMCCOIUAIINN, UX KITaCCU(PUKAIUS U WNunukatopsl. Psn HanpsbkeHuil MeTamioB TUAPOKCHU]IA U XUMHYECKUE
CBOMCTBA (KOMOUHUPOBAHHDIIL) B3aUMO,ICHCTBHE €TI0 C YMeThb cocTa

KHUCIIOTaMU peaxiuii, xap

JI.19. B3aumMmonencTeue XUMHAYECKUE

KHUCJIOT C OCHOBAHUSAMU MOJIEKYIISIPHC
onpeoeniamy:
MPOTEKAHUS *
KHCIIOT.

54 Kucnots! B cBeTe Kucnotsl. DnexTponurudeckas aucconuanus kucnot. Peakuuu | JI.20. B3anMoaeiicTBue 3HaTh ompe
TEOPUUDIIEKTPOITUTUIECKON MOHHOTO oOMeHa. OnpeaeneHus XapakTepa Cpebl. KHUCTIOT C OKCHUJAMH ceete TO/], K
JIMICCOIMAIINH, UX KITACCU(PUKAIUSI U WNunukatopsl. Psin HanpspoKkeHUi MeTamuioB METaJLJIOB. XUMHYECKHE
CBOMCTBa(uccredosanue u pegexcus) JL.21. Ymertb cocTa

B3aUMOJCHCTBHE KHCIIOT C

peakuuii, xap




MeTaJUTaMH. XUMHUYECKUE
JL.22. MOJIEKYJISIPHC
B3aMMOJICHCTBUE KUCIIOT C | ONpedensmy:
COJISIMH MIPOTEKAHUS *
KHCJIOT.

95 OcHoBanus B OcHoBaHMs. DIEKTPOIUTHYECKAS TUCCOIHAIMS OCHOBAaHUH. JI.23. 3HaTh onpeI
CBETE TEOPUUDIIEKTPOIUTHUECKON Peakmu nonHOTO 0O6MeHa. OnpeesieHrsT XapakTepa CPeibl. B3auMoielicTBHE mienoueit | B ceere TO/,
JUCCOIIMAIINH, UX KJacCU(UKaIus U WNunukatopsel. Peakuun nonHoro ooMeHa C KUCJIOTaMH. 1 XUMHYECKH
CBOIiCTBa J1.24. B3auMoaelicTBrie OCHOBaHMM.
(u3yuenue H08020 Mamepuana) IeJI0Yei C OKCUIaMu ¥Ymers cocta

HEMETAIUIOB peakuui, xap
XUMUYECKHE
OCHOBAHHI B
MOHHOM BH/IE

56 OcHoBaHus B OcHOBaHUs. DAEKTPOTUTHYECKAS TUCCOLUAINS OCHOBAHU. JI.25. B3aumopeicTBre 3uarb onpen
CBETE TECOPUU Peakiiun nonHoro oOMeHa. OmnpeesieHns XapakTepa Cpebl. 1IETIOYEH C COISIMH. B cBere TO/I,
AIEKTPOITUTUYECKON JTUCCOIMALINY, X Nunukaropsl. Peakiinu noHHOro oOMeHa JI.26. nosnyyeHue u U XUMHYECKH
KJaccuuKaus u CBOMCTBA CBOMCTBA HEPACTBOPUMBIX | OCHOBAHMIA.
(Ypox-npaxmuxym) OCHOBaHUI YMmeThb cocTa

peakui, xap
XUMHYECKUE

OCHOBaHHMI B
HMOHHOM BU/IE

57 Oxkcuipl, UX KJI1acCu(pUKaIKs ¥ CBOMCTBA Oxcuapl. Okeupl HecosieoOpa3yolire U colieoOpas3yroiue JI.27. B3auMoiericTBHE 3uHartb onpen

(MpOOYKMuUEHbLLL) OCHOBHBIX OKCHJIOB C Kiaccudukar

KHUCTIOTaMHU. CBOMCTBA OKC
JI.28.B3auMoielicTBHE Ywmern Cocr:
OCHOBHBIX OKCHJIOB C peaxiuii, xap
BOJIOM. XUMUYECKHE
JI.29. B3anmonielicTBue B MOJIEKYJISIP.
KHCIJIOTHBIX OKCHJIOB C BHJIE.
ienoyamu.
JI.30. B3aumoeiicTBre
KHCJIOTHBIX OKCHJIOB C
BOJOH

58 Conu B CBETE TEOPUU Comnu. DneKTpoJUTUYECKAs TUCCOIMALIMS COJIe B BOJHBIX JI.31. B3aumoneiictBue 3HaTh KJ1acc]




BIEKTPOIUTUYECKOU
JUCCOLMALINH. (U3)UEeHUE HOBO2O
Mamepuana)

pactBopax. Psa nHanpsbxenuit MetamuioB. Cojiu KUCIIbIE U
OCHOBHBIE. J[McconManus KUCIbIX U OCHOBHBIX COJICH

COJIEH ¢ KUCIOTaMH
JI.32. B3auMoaeicTBIE
COJIEH C IIeI09aMH.
JI.33. B3aumoeiicTBue
COJIEH C COJISIMH.

J1.34. B3aumoaeiicTBue
pacTBOpPOB COJIEH C

XUMHUYECCKUEC
CPEITHUX COJI

MeTaJJIAMH
59 ['eneTnueckas CBsI3b MEXKIY KJlacCaMU IlonsaTre oreHeTUYECKOM 3HaTh XUMU"
HEOPraHUYECKUX COCTUHEHUH. CBSI3U UTEHETHYECKUX OCHOBHBIX KII
psAlaX METAJUIOBU HEMETAJUIOB. HEOpraHuvec
XHUMUYEeCKHECBOMCTBAOCHOBHBIXKIIACCOB OIIPEACTICHUE
Heoprannuecknxcoe1MHEHNH. CBSI3U.

YmMeth cocTa
XUMHYECKUX
XapaKTepHU3y]
CBOMCTBA U I'
CBSI3b OCHOBE
HEOpraHu4ec
60 IIpakTnuyeckast padora Ne 4 CBOMCTBa KHUCIIOT, OCHOBAHUM, OKCHJIOB U COJICH. YMeTh 00pan
«BBINOIHEHNE OTIBITOB, XUMHUYECKOMN
JIEMOHCTPUPYIOIIUX TeHETHYECKYIO CBS3b J1a00pPaToOpHb
MEX/1y OCHOBHBIMH KJIACCAMH 00opynoBaHY
HEOPraHUYECKUX COCTUHEHUI» (VPOK- MIPUOOPETEHH
NPaKmuKym) YMEHUS, TIOJT
HU3YYCHUH TE}

PacTtBOpbL.
61 OKHCIIMTEIBHO - BOCCTAHOBHUTEILHEIC Knaccudukanus peakiuii mo u3MeHeHUI0 CTENeH OKucieHus: | Jl. B3aumoeicTBie IMHKA | 3HATH/MOHM!

PEaKIuN (U3yueHue H08020 Mamepuaia) OKUCIIUTEIBHO — BOCCTAHOBUTENbHBIE peaknui. OKUCIUTENb, C CepoH, COISTHOM NOHAMUSL:

BOCCTAaHOBUTCIIb

KHUCJIOTOH, XJIOPUIOM
memu (I1). Topenue
Maruus. Bzaumopeiicteue
XJIOPHOU U
CEpPOBOJAOPOIHOM BOIBI

OKHCIIUTEIIb I
OKHCIICHHE U
Onpeoensimeo.
OKHCIICHHS 3]
COCIUHCHUU,
BOCCTaHOBHT!
XHMHUYECKOH




HN3MCHCHHUIO (
XUMHUYCCKHUX

62 YpaKHEHHs B COCTaBIICHUH OKHCIUTETHHO - BOCCTAHOBUTEINIbHBIC peakiui. OKUCIUTETh ’ YmeTs onper
OKHCIIUTEIIBHO- BOCCTAHOBUTEIILHBIX BOCCTaHOBUTEIh. OKHCIICHNE i BOCCTAHOBJICHHE OKHCIICHUS 3]
peaKkuuii (Ypoxk-npakmuxym) COC/IMHEHUH,

BOCCTAHOBUT
BOCCTAHOBJIC!

63 CBoiicTBa MPOCTHIX BEIIECTB —METAIOB | OKHUCIUTEIHHO - BOCCTAHOBUTEIILHBIC PEAKITHH. YMmeTh onper
HEMETAJJIOB, KUCIIOT, cojeli B cBere OBP OKHCIICHUS 3]
(kombunuposanmwiii) COC/IMHEHUH,

BOCCTAHOBUT
BOCCTAHOBJIC!

64 CBo¥icTBa MPOCTHIX BEIIECTB —METAUIOB U | OKUCIUTENBHO - BOCCTAHOBUTEIBHBIE PEAKIUU. YmMeTh onpen
HEMETAaJIJIOB, KHCJIOT, cojiek B ceere OBP OKHCIICHUS 3]
(xombunuposanmwiii) COC/IMHCHUH,

BOCCTAHOBUT
BOCCTaHOBJIC]
HNTorosoe noBTopeHue, AeMOHCTPALMSA JUYHBIX JOCTHKEHUH yyammxcs (44)

65 O06o0mIeHNE 1 Pemienue 3amau u ynpakHenuii o kypey 8 kiacca. [loaroroska YMetb
cHCTEMaTU3aIUs K KOHTPOJIBHOM padoTe. xapakmepusc
3HaHWI 10 Kypcy 8 Kiacca, pelieHue XUMUYECKUE
pacueTHBIX 3a/1a4 (YPOK-NPaKmuKym) OCHOBHBIX KJI

HEOpraHuyec
Cocmasname
XUMHYECKUX
XapaKTepH3y
HEOpraHuyec

66 O06001mmenue u O6006menue u IIpeacrasas

CUCTeMaTH3alus CUCTEeMaTH3alus o Teme «OB

3HAHUU N0 Kypcey 8 Kjacca, pelieHue

3HAHMHU 10 Kypcey 8 Kiacca, pelleHne pacyeTHBIX 3a/1a4

CXEM, OIOPH(




PaCcUYeTHBIX 3a/1a4 (KOMHIEKCHOe
npumeHeHue 3HAHUl, YMEeHUll U HABbIKOS)

TOM YHUCJIC C ]
cpeactB UK

67-68

WroroBas koHTposbHAS paboTa U ee
aHAIN3 (KOHMPO/b, OYEeHKA U KOPPEKYUs.
3HaHUL)

[IpoBepka 3HaHMI, YMEHHUI U HaBBIKOB y4aIIUXCA 10 BCEMY
U3y4EeHHOMY MaTepually Kypca XMMHHU 8 Ki1acca

3HAaI0T COCTa
CBOMCTBA OCH
HEOpraHuyec
0COOEHHOCTH
THUIIbI XUMMH YK




