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PaGouyas nporpamMmma no XuMuu
8 knacc
HosicHuTebHASA 3aNMCKa
HcxonHbIMH JOKYMEHTAMH [T COCTaBJICHUS puMepa pabodeil mporpaMMBbl SIBUIIHCH:
- GdenepanbHBIA KOMIIOHEHT TOCYJIaPCTBEHHOTO CTaHAapTa 001Iero 00pa3oBaHus, yTBEPKIeHHbIN prukazoM MunoOpazoBanus PO Ne 1089 ot 09.03.2004;
- ®enepanbHbIi 0a3UCHBIN YUeOHBIH IIaH U1 CpeaHero (TOIHOT0) o01Iero o0pa3oBaHus, YTBEPKACHHbIH mpukazoM MunooOpasoBanust PO Ne 1312 ot 05.03.
2004;
- @enepabHBII IepeyeHb YIeOHUKOB, PEKOMEHJOBAHHBIX (JOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHusl K UCIIOIBb30BaHUIO B 00Pa30BaTEIbHOM MIPOIIECCE B
00pa3oBaTeNbHBIX YUPEIKICHUAX, PEATU3YIOIMKUX 00pa3oBaTeiibHbIC TPOrpaMmMbl 001Iero oopasoBanus Ha 2006/2007 yueOHbIi roa, yrBepkaeHHbIM [Iprukazom
MO P® Ne 302 ot 07.12.2005 r;
- [Tucemo Muno6puayku Poccun ot 01.04.2005 Ne 03-417 «O nepeuHe y4eOHOT0O ¥ KOMIIBIOTEPHOTO 000PYAOBaHUS JUIsl OCHAIIIEHUs 00pa30BaTebHbIX
YUPEKICHUIN».
PaGouas nmporpamma pazpaborana Ha ocHoBe aBTopckoi mporpammel O.C. ['abpuensna, coorBeTcTBytomeil denepanbHOMY KOMIOHEHTY FOCYAapCTBEHHOTO
cTanzapTa obuiero oOpa3oBaHus U JOMYIIEHHONH MuHUCcTepcTBOM 00pa3oBanus U Hayku Poccuiickoit @enepannu. (I'abpuensu O.C. [Iporpamma Kypca XumMun
s 8-11 kiaccoB o6meo6pazoBatenbHbIX yupexaenuit /O.C. I'abpuenss. — 2-e usa., nepepad. u gomn. — M.: [Ipoda, 2007.)- 8 kiacc, 6a30BbIi ypoBeHb, 68
yacoB. JlaHHas mporpamma KOHKpPETU3HUPYET COJepKaHue CTaHaapTa, Ja€T pacnpe/esieHre yueOHbIX 4acoB 0 pa3zesiaM Kypca, IoclIeI0BaTeIbHOCTh
M3YYEHHUS TEM U Pa3JIeloB C y4ETOM MEXIPEIMETHBIX U MPEAMETHBIX CBS3EH, JIOTMKU Y4eOHOTO Mpollecca, BO3PACTHBIX 0COOEHHOCTEH yJamuxcs. B
IIporpaMMe OTpeesEH NepedyeHb JEMOHCTpalHii, 1a00paTOPHBIX OMBITOB, MPAKTUUYECKUX 3aHATUN M pacUETHBIX 3a/ad.
OcHoBHOE 00111ee 00pazoBaHNe — BTOPas CTYNEHb 0011ero oopazoBanus. OHON U3 BaKHEHIINX 3a1a4y 3TOr0 JTarna SBJIseTcs MOAr0TOBKA 00yJaromuxcs K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY JKH3HEHHOT'0 U MpodeccruoHanbHoro nyru. Odyvaromuecs JOKHbI HAYYUThCSI CAMOCTOSATEIBHO CTABUTh LIETH U
OTIpEeNIeNIATh MYTH UX JIOCTH)KEHUS, UCII0JIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT JAEATEIIbHOCTU B pealbHOM XKHM3HM, 32 paMKaMH y4eOHOTo Ipolecca.
I'1aBHBIe eI OCHOBHOIO 00IIIEro 00pa30BaHUs COCTOST B:
1) dopmMHpoBaHUH LETOCTHOTO MPEACTABIECHUS O MUPE, OCHOBAHHOI'O Ha MPUOOPETEHHBIX 3HAHUAX, YMEHHSX U CIIOCO0aX JEATENbHOCTH;
2) npruoOpETEHNH OIbITa Pa3HOOOPA3HON JAESITENbHOCTH, TO3HAHUS U CAMOTIO3HAHUS;
3) MOATrOTOBKE K OCYILIECTBICHUIO OCO3HAHHOI'O BBIOOpa MHAMBHyalbHOI 00pa3oBaTeNbHOM WK MPOoheCCHOHATLHON TPACKTOPHH.
Bonbioit Bkiaa B JOCTHKEHHE TJIaBHBIX 1I€J1€ OCHOBHOTO OOIIEro 00pa30BaHus BHOCUT U3yUEHHE XUMUH, KOTOPOE MPU3BAHO OOECIIEUNTH:
1) bopMupoBaHme CUCTEMBI XUMHUECKHUX 3HAHUH KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOW KapTUHBI MUPA;
2) pa3BUTHE JINYHOCTU O0YUAIOUINXCS, UX HHTEIJIEKTyallbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAHUE, JOPMUPOBAHHUE Y HUX TYMAHUCTUYECKUX OTHOLLIEHUH U
HKOJIOTHYECKH 11e7IeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOH J1€ATEIBHOCTH;
3) BbIpaOOTKY MOHUMaHUs OOLIECTBEHHON OTPEOHOCTH B PA3BUTHUH XMMHUH, a Takke (OpMHUpPOBaHHE OTHOLIECHHS K XUMHUHU KaK K BO3MOXKHOW 00acTu
OymylIel MpakTUYECKON e TENbHOCTH;
4) popMupoBanue yMeHUI 6€30MaCHOTO OOpaIIeHHsI C BEIECTBAMH, UCTIOJIb3yeMbIMU B TIOBCETHEBHOM JKU3HHU.
HeasiMu M3y4eHHUs1 XMMHH B OCHOBHOI LIKOJIe SIBJISIIOTCH:
1) bopmupoBanue y 00yyaromuxcs yMeHUs BUJIETh U IOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAYMMOCTh XUMUYECKOT0 3HAHUS JJIs1 KaKIO0ro YelloBeKa
HE3aBUCHMO OT €ro MPo(peCCHOHATIBLHON AeATEIbHOCTH; YMEHHS Pa3indarh (GakThl U OL[EHKH, CPABHUBATH OIICHOYHBIEC BBIBOBI, BUJETh UX CBSA3b C KPUTCPUSIMHU
OLICHOK U CBSI3b KPUTEPUEB C ONpPEACNIEHHON CUCTEMOM [IeHHOCTEN, (OpMYyITHUPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;



2) dopmupoBaHUE Yy 00YUArOIIUXCS LEIOCTHOTO MPEACTABICHHUS O MUPE U POJIM XUMHUH B CO3/IaHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOU KapTUHBI MUPA;
YMEHHUS OOBSICHITh OOBEKTHI U MPOLIECCHI OKPYKAIOLIEH 1eHCTBUTEIBHOCTH — MPUPOTHOM, COLUATIBHON, KYIbTYPHOM, TEXHUUECKON Cpeibl, UCTIONB3YS [T
3TOr0 XMMHUYECKUE 3HAHUS;
3) npuobpeTeHne 00yJaroMMHCS ONbITa PA3HOOOPA3HOI 1eATEIbHOCTH, TO3HAHUS M CAMOIIO3HAHMS; KIIOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHTHOCTEH),
MMEIOIINX YHUBEPCATIHHOE 3HAUCHHUE IS PA3TIUYHBIX BUJIOB JIEATEIBHOCTHU: PEIICHUs PoOIeM, IPUHSITHS PELICHNH, TOMCKa, aHaIH3a 1 00paboTKH
nH(pOpMalUi, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUI, COTPYIHUYECTBA, O€30MaCHOr0 OOpaIlleHus C BEIIeCTBAMHU B TOBCEIHEBHOM JKU3HU.
O0mas xapakrepucTuka yue0HOro npeamera
OcoleHHocTu cofiep:kanusi 00yueHUs: XUMUM B OCHOBHOM IIKOJIE 00YCIIOBIEHBI CIEIU(PUKON XUMUU KaK HAyKH U MOCTaBJICHHBIMH 3a1a4aMi. OCHOBHBIMU
pobIeMaMy XUMUH SIBIISTIOTCS. U3yYEHHE COCTaBa U CTPOSHUS BEIECTB, 3aBUCIMOCTH UX CBOMCTB OT CTPOCHUS, ITOJIyYCHHE BEIIECTB C 3aJaHHbIMU
CBOMCTBaMHM, HMCCIIEOBAHHE 3aKOHOMEPHOCTEH XUMUUECKUX PEAKIMi U MyTel yrpaBiIeHHs] UMU B LEJSIX MOJyUYEHUs BEIIECTB, MaTEpUaIOB, SHEPTHH.
[ToaToMy B IpuUMeEpHOI1 MporpamMmMe Mo XMMHUHU HaIllJIM OTPaKEHUE OCHOBHBIE COJIEPKATENbHbIE JINHUU!
* BEILIECTBO — 3HAHMS O COCTaBE M CTPOCHUU BEIIECTB, UX BAKHEUIIUX (PU3MUECKUX U XUMUYECKHX CBOMCTBAaX, OMOIOrMUECKOM JICHCTBUU;
* XUMHYECKas pEaKIysi — 3HAHUS 00 yCIOBUAX, B KOTOPBIX MPOSIBIAIOTCS XUMUYECKHE CBOMCTBA BEIIECTB, CIIOCO0AX YNPABICHNUS XUMUYECKUMU TTPOLIECCAMU;
- IPUMEHEHHE BEIIECTB — 3HAHUS U OIBIT IPAKTHYECKON JAESITENLHOCTH C BEIIECTBAMU, KOTOPbIE HAanOO0Iee YacTo YIOTPeOISIOTCS B OBCEAHEBHOW KHU3HHU,
LIMPOKO MCTIONB3YIOTCS B IPOMBIIIJIEHHOCTH, CEJIbCKOM XO0341CTBE, HAa TPAHCIIOPTE;
* SI3BIK XUMUHU — CHCTEMa BaXHEHIIINX MOHATUN XMMUU U TEPMUHOB, B KOTOPHIX OHH OMHCHIBAIOTCS, HOMEHKIIATYpa HEOPTraHMUECKUX BEIIECTB, T. €. UX
Ha3BaHU (B TOM YHCIIE U TPUBHAIBHBIC), XUMUYECKHE (POPMYITBI  YPAaBHEHHS, a TAKXKE MPaBHJIa IePeBoa MHPOPMAIIMK C €CTECTBEHHOTO S3bIKa Ha SI3BIK
XUMHUHU U 00paTHO.
[TockonbKy OCHOBHBIE CO/IEpKATEIbHBIE JIMHUN HIKOJBHOTO Kypca XMMHUHU TECHO NEPEIIETEHb], B IPUMEPHOM IporpaMMe coiepKaHHe MPEICTaBICHO HE 110
JMHUAM, a 10 paszzaenaM: «OCHOBHBIE MMOHATHS XUMUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX MpeacTaBieHuil)», «[leproauueckuii 3aKoH U nepuoandeckas
cucteMa xumudeckux 3neMeHToB J1. V1. MenneneeBa. CtpoeHue BemiecTa», «MHOrooopa3ne XuMUIECKUX peakiuity, « MHOTO0Opa3ne BEIIeCTBY.
PesynbTaThl H3yYeHus peaMera
JlesiTenbHOCTH 00Pa30BaATEIBLHOTO YUPEKICHUS 001Iero 00pa3oBaHus B 00yUYeHUHM XUMUHU JTOJDKHA OBITH HAMpaBlieHa HA JOCTHKEHUE 00YUYaOIUMUCS
CJIEYIOIINX JINYHOCTHBIX PE3Y/IbTATOB!
1) B 1EHHOCTHO-OPHEHTALIMOHHOMN c(hepe — YYBCTBO T'OPJIOCTH 32 POCCUNCKYI0 XMMHUYECKYIO HAYKY, TYMaHH3M, OTHOILIEHUE K TPY1y, LI€JIEYCTPEMIIEHHOCTD;
2) B Tpy10BOI c(hepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOpY AajibHeMHIIe 00pa3oBaTebHOM TPaeKTOpUH;
3) B no3HaBaTeNbHOMN (KOTHUTUBHOW, MHTEJUIEKTYaIbHON) cpepe — yMEHHUE yNpaBisaTh CBOEH NO3HABATENbHOM J1€ATEIbHOCTBIO.
MeTtanpeaAMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKaMU OCHOBHOM LIKOJIBI IPOTPAaMMBI IT0 XUMUU SIBJISIFOTCS:
1) ucnonp3oBaHne yMEHUN U HABBIKOB Pa3IMUHBIX BUOB [T03HABATEIBHOMN I€ATEIbHOCTH, IPUMEHEHNE OCHOBHBIX METO/IOB IMO3HAHUS (CHCTEMHO-
MH(OPMALMOHHBIN aHAIN3, MOJETUPOBAHNE) JUISl U3YUEHUS Pa3IMYHBIX CTOPOH OKpYXKarolei 1eHCTBUTENbHOCTH;
2) UCIOJIb30BAHNE OCHOBHBIX MHTEJUIEKTYaIbHBIX ONEepanuii: GopMynupoBaHie TUIIOTE3, aHAIN3 U CUHTE3, CpaBHEHUE, 000011eHIe, CHCTeMaTH3aIus,
BBISIBJICHHE IPUUYUHHO-CIIEACTBEHHBIX CBS3€EH, IOMCK aHAJIOTOB;
3) yMeHue TeHepUpOBaTh UIEU U ONPEAEIATh CPEJCTBA, HEOOXOAUMBIE ISl UX pealn3aluy;
4) yMmeHue onpeaessaTh LU U 3a/1a41 JesITeIbHOCTH, BBIOMpPATh CPEICTBA PeaTU3alliy eI U IPUMEHSITh UX Ha MPaKTHKE;
5) UCTOTIB30BAaHUE PA3IMYHBIX UCTOUHUKOB I MOJy4EHUsI XUMUYECKON HHpOopMaluu.
IIpenmMeTHBIMHE pe3yJIbTATAMH OCBOCHMSI BBIITYCKHUKaMU OCHOBHOM ILIKOJIBI IPOTPaMMbl IO XUMUH SIBJISIFOTCSL:

1. B no3naBarteabHOI cepe:



* 1aBaTh OINPEICIICHUS NU3yUYECHHBIX TOHITHI: BEMIECTBO (XUMHUECKUH 3JIEMEHT, aTOM, MOH, MOJIEKYJIa, KpUCTAINIMYECKAas PELIETKa, BEIIECTBO, IPOCThIE U
CJIO’KHBIE BEIlleCTBa, XUMUYecKas (hopMylia, OTHOCUTENIbHASI aTOMHAsl Macca, OTHOCUTENIbHAs MOJIEKYJIsIpHAsl Macca, BaJIEHTHOCTh, OKCH/JIbI, KUCJIOTBI,
OCHOBAHHUS, COJH, aM(POTEPHOCTh, HHIUKATOP, IEPUOTUUECKUH 3aKOH, IIEPHOANYECKAs CUCTEMa, IIEPHUOHMUECKas Ta0IUIa, U30TOIBI, XUMHUECKas! CBS3b,
ANEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCIICHHUS, JIEKTPOJIUT); XUMUUECKas peakuus (XMMUYECKOe YpaBHEHHE, T'e€HETHYeCKas CBSI3b, OKHCIICHUE,
BOCCTAHOBJIEHUE, AIEKTPOIIUTUYECKAS TUCCOLMALINSL, CKOPOCTh XUMUUYECKON pEaKIun);

* ONUCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEIILHO MTPOBEIEHHBIE SKCIIEPUMEHTHI, UCIIOJIBb3YS JJI TOTO €CTECTBEHHBIN (PYCCKHIl, POJTHOM) S3BIK U SA3BIK
XUMUU;

* ONKUCHIBATH U Pa3INyaTh U3yYCHHBIE KJIACCHI HEOPraHUYECKUX COCANMHEHUH, POCTHIE U CII0KHBIE BEIECTBA, XMMUYECKHE PEAKLINH;

* KJTaccu(PUIIUPOBATh U3YYCHHBIE OOBEKTHI U SIBJICHHUS,

* HaOJIIOAATh IEMOHCTPUPYEMBIE U CAMOCTOSTEIHLHO MTPOBOAUMBIE OIBIThI, XUMUYECKHE PEaKIUH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

* JIeNaTh BBIBOJIbI U YMO3AKIOUEHUsI U3 HAOIIOACHUM, N3YYEHHBIX XUMUUYECKHUX 3aKOHOMEPHOCTEH, IPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BELECTB 110
aQHAJIOTUU CO CBOMCTBAaMU U3YUYECHHBIX;

* CTPYKTYPHPOBATh U3yYEHHBIN MaTepHUall U XUMUYECKYIO HH(DOPMAIIUIO, TOTYYEHHYIO U3 IPYTUX UCTOUYHUKOB;

* MOZAICTTUPOBATH CTPOEHUE AaTOMOB 3JIEMEHTOB MIEPBOT0 — TPETHETO MEPHOJIOB (B paMKaxX U3yUYEHHBIX MONOKeHHid Teopun 3. Pesepdopna), crpoenue
MIPOCTEUIINX MOJIEKYIL.

2. B 1leHHOCTHO-OpHEeHTALIMOHHOM cepe:

* aHaJIM3UPOBATh U OLIEHUBATH MOCIEACTBHS JUIsl OKPY’KAIOLIEH cpeibl ObITOBOW U MPOU3BOACTBEHHOM 1€ATEIbHOCTH YEJIOBEKA, CBA3AHHOM C NepepadoTKon
BELLECTB.

3. B Tpynosoii chepe:

4. - IpOBOJUTH XUMHUYECKUHN IKCTICPUMEHT.

5. B cdepe 0e3onacHOCTH KU3HETEATEIHLHOCTH:

* OKa3bIBaTh MEPBYIO MMOMOIIb MPU OTPABICHHSX, 0KOTAX U JPYTUX TPAaBMax, CBSI3aHHBIX C BEIIECTBAMH U JaOOPATOPHBIM 000PYI0BAHUEM.

TpeOoBanus 6a30B0ro cCTaHAapTa XUMHUYECKOI0 00pPa30BaHMA K 3HAHUAM M YMEHHUSIM yyamuxcs 8 Kiacca.

YYeHUK JIOJKEH 3HaTh:

* BOKHEHIINE XUMHYECKHE MTOHATHS: BEILIECTBO, XUMUUECKHUM JIEMEHT, aTOM, MOJIEKYJIa, aTOMHAasl U MOJIEKYJISIPHAsl Macca, MOH, aJlJIOTPOIINS, U30TOIIBI,
XUMHUECKas CBSA3b, BAJIEGHTHOCTb, CTENIEHb OKUCIIEHUSI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, PaCTBOPBI, JEKTPOIUT U HEAIEKTPOJIUT,
NEKTPOJINTUYECKAS TUCCOLMALINSL, OKUCIUTEND U BOCCTAHOBUTENb, CKOPOCTh XUMHUUECKOM peaklnu, KaTaJlns,

* OCHOBHBIE 3aKOHBI XMMHH : COXPaHEHHs MACChl BEILIECTB, IOCTOSIHCTBA COCTaBa, MEPUOANUECKUN 3aKOH;

* OCHOBHBIE TEOPUH XUMHUH: XUMUYECKON CBA3H JIEKTPOIUTUYECKOMN TUCCOLMALINN;

* BOYKHEHIIIME BELIECTBA U MaTE€PHUAJIbl: OCHOBHBIE METAJUIbI, OKCU/IbI, KUCIOTHI, HIENTOYH;

Y4eHUK I0JKEH YMETh:!

* Ha3bIBaTh U3YUYEHHBIE BEIIECTBA 10 «TPUBUATBHON)» UM MEKIYHAPOJHOW HOMEHKIATYPE;

* OIPEJENSATh: BAICHTHOCTD U CTENIEHb OKUCIIEHNS XUMUUECKUX 3JIEMEHTOB, TUIl XUMUYECKON CBSA3HM B COEIMHEHUSX, 3aps]l HOHA, XapaKTep CPebl B BOAHBIX
pacTBopax HEOPraHMYECKUX COCTUHEHHSX,

* XapaKTepU30BaTh: 3JIEMEHTHI MaJIbIX NMEPHOAOB MO MX NoioxkeHuio B [ICX3; obmue XuMiUuecKue CBOMCTBa METAIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHECHHI;




* OOBSCHSTDH: 3aBUCUMOCTh CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHUS; MPUPOAY XUMHUECKON CBSI3U (MOHHOM, KOBAJIEHTHON, METAJUINYECKOIT),
* BBIIIOJIHATH XUMHUUYECKUHN SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHENIINX HEOPTAHUYECKUX BEILLECTB;

* IPOBOJIUTH CAMOCTOSTEIbHBII MOMCK XUMUYECKONH MH(POPMAIIUH C UCTIONb30BaHUEM PA3IMYHBIX HICTOUHUKOB;

UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOM 1€ATETbHOCTH U IOBCEAHEBHOM MKU3HU JUIS:

* 00BSICHEHUSI XUMUYECKUX SBJICHHUM, TPOUCXOSIINX B IPUPOAE, OBITY, HA IIPOU3BOJICTBE;

* SKOJIOTMYECKH IPaMOTHOIO IIOBEICHUS B OKPYXKAIOLIEH cpene;

* OLICHKH BJIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYXKAIOLIEH CPeibl. HA OPraHU3M UYEJI0BEKA U IPYTUe KUBBIE OPraHU3MBbI;

* 6e301acHOro 0OpalleHus C TOPIOYUMU BEILIECTBAMH, JJAOOPATOPHBIM 000PYAOBAaHUEM.

Tema Kou-Bo DOopMBbI KOHTPOJIS
4acoB
1. Bgenenue 5 [TpakTnueckux padot — 1
Texyuii KOHTPOJIb
2. ATOMBI XUMHUYECKHX DJIEMEHTOB. 10 KonTponbubsix padbot- 1
Texymuii KOHTPOJIb
3. TIpoctsie BemecTBa 7 KonTponbubix padbot- 1
Texyuii KOHTPOJIb
4. CoenvHeHUs XUMUUYECKUX JIEMEHTOB 14 KonTponbubix padbot- 1

[TpakTuyeckux padbot — 2
Texkynmi KOHTpOJIb

5. VI3MeHeHHs, MPOUCXOIAIINE C BEIIECTBAMU 11 KonTponbabix pabot-1
Texkynmi KOHTpOJIb
6. PactBopenue. PactBopsl. CBoiicTBa 21 KonrtponbHbix padot- 1
PacTBOPOB JIEKTPOIUTOB [TpakTryeckux padboT —2
Texynui KOHTPOIIb
68 [TpakTndyeckux padboT — 5

KonTtponbHbIX paboT- 5

Cooeporcanue
1. BBenenue (5 4)

XuMusa — HayKa O BCHIECTBAX, UX CBOMCTBax U IMPEBpAIICHUAX.
IToHsATHE 0 XMMHUUECKOM BJIEMEHTE U (I)opMax Cro CynmeCTBOBaHUA: CBO6OI[HI>IX aToMax, MpPOCThIX U CJIOXKHBIX BCHICCTBAX
[IpeBpamenus BemiecTB. OTIMYNE XUMUYECKUX PEAKIIUNA OT PU3MUECKHUX SABJICHUH. POJb XMMUM B )KM3HU YEJIOBEKa.




Kpatkue cBeneHus: U3 HICTOPUU BOSHUKHOBEHUS U pa3BuTHs xumud. [lepuon anxumuu. [lonstue o punocopckom kamue. Xumus B XVI B. Pa3putue xumun
Ha Pycu. PoJsib 0T€4eCTBEHHBIX YUCHBIX B CTAHOBJICHHMH XUMHUYECKOU Hayku - paboTel M. B. JlomoHocoBa, A. M. bytieposa, JI. 1. Menneneena.

XUMHUYECKasi CHMBOJIMKA. 3HAKW XUMHYECKUX JIEMEHTOB U MPOUCXOXKICHUE NX Ha3BaHUI. Xumuueckue Gopmyisl. MHnekcs n k03 puiueHTs!.
OTHOcHTENbHBIE aTOMHAS M MOJIEKYJIsipHasi Macchl. PacueT MaccoBoi 10JIM XMMHUYECKOTO 3JIEMEHTa 110 (opMyJie BEIIEeCTBA.

[lepuonnyeckas cucrema xumuaeckux neMeHToB /. M. Menneneesa, ee CTpyKTypa: Majible U OOJIbIINE TIePUO/IbI, TPYIIIBI M MTOATPYIIIEI (TIaBHAS U
nobounas). [lepuonnueckas cucrema Kak ClpaBoO4HOE MocoOue AJis MOJy4eHUsl CBEACHUIM 0 XUMUYECKHX JIEMEHTaX.

PacueTrHble 3agaun. 1. Haxox/ieHre OTHOCUTEIBHOM MOJIEKYJISIPHOM MacChl BEIIECTBA MO €ro XUMUYECKOH Gopmyrie. 2. Beranciaenue maccoBoit 1omum
XMMHUYECKOT0 3JIEMEHTAa B BEILIECTBE 0 ero (hopMmyIie.
IIpakTnyeckas padora Ne 1 [IpaBuna TexHuku 6€30MacHOCTH IIpU paboTe B XUMHUYECKOM Kabunete. [Ipuemsl oOparienus ¢ 1abopaTOpHBIM 000py10BaHHEM
U HarpeBaTelIbHBIMHU MPUOOPaMH.

Tema 2. ATomMbl XUMHYECKHX 3J1eMeHTOB (1 0 u)

ATOMBI Kak (popma CyIIeCTBOBaHUS XUMHUECKUX 3JIeMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB. J[oka3zaTenbcTBa CI0KHOCTU CTPOSHUS aTOMOB.
OmneiTel Pesepdopna. [TnanerapHast Moziesnb CTpOCHUS aTOMA.

CocTaB aTOMHBIX sifiep: TPOTOHBI M HEUTPOHBI. OTHOCUTEIbHAS aTOMHAas Macca. B3auMOCBS3b MOHATUH «IIPOTOHY, «KHEUTPOH», KOTHOCUTEIbHASI aTOMHAs
Mmaccay.

M3meHeHune uncia MpOTOHOB B sIIpe aToMa - 00pa30BaHNE HOBBIX XUMHUYECKHX AJIEMEHTOB.
N3meHeHue yncna HEUTPOHOB B sApe aToMa - 00pa3oBaHue N30ToNoB. COBpeMEHHOE ONPEEIICHNE OHITUS «XUMUYECKUH 351eMeHT». 30Tonbl Kak
Pa3HOBUIHOCTU aTOMOB OJTHOTO XMMHUYECKOTO JJIEMEHTA.

OnekTpoHbl. CTpOEHHE AIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUeCKuX eMeHToB Nel-20 nepuoaundeckoii cucremsl 1. 1. Menneneesa. [lonstue o
3aBEpILIEHHOM M HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTHUECKOM YPOBHE).

[leproanueckas cucrema xumuueckux 3aemeHToB Jl. M. MenaeneeBa u cTpoeHHe aTOMOB: (PU3NYECKHUIT CMBICI TOPAIKOBOTO HOMEpPA JIEMEHTa, HoMepa
TPYIIIbI, HOMEpa NePHOIa.

W3meneHue vucna 371eKTPOHOB Ha BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO JIEMEHTA - 00pa30BaHUE MOJIOKUTEIbHBIX U OTPULIATEIbHBIX HOHOB.
Hownsl, 06pa3oBaHHBIE aTOMaMH METAJNIOB U HEMETaJUIOB. [[puyiHbI M3MEHEHUsT METAITMYECKUX U HEMETANTNYECKUX CBOMCTB B MIEPUOIaX U TPYIIaX.

O6pa3zoBanue OuHapHBIX coenuHeHni. [lonaTue 06 noHHOM CBsA3U. CXeMbl 00pa30BaHUsI HOHHOM CBSI3HU.

B3aumoselicTBue aTOMOB XMMHUYECKUX JJIEMEHTOB-HEMETANIOB MEXAYy co0Oi - oOpa3oBaHME JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBaneHTHas
HEMNoJIsipHasi XUMUYecKasi CBSI3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (hOPMYIIBL.

B3aumoneiictBue  aTOMOB ~ XMMMYECKHX  3JIEMEHTOB-HEMETAIJIOB  MeXJy co0oil - oOpa3oBaHuMe OHHApHBIX COEIUHEHUM  HEMETaJIoB.
ONEeKTPOOTpULATENBHOCTD. [I0HATHE 0 KOBaJIEHTHON MOJIAPHON CBA3H.

B3aumoseiicTBue aTOMOB XUMHUYECKUX 3JIEMEHTOB-METAIIIOB MEX 1Y CO00i - 00pa3oBaHHe METAITNYECKUX KpUCTAILIOB. [IoHSITHE O METaNINYEeCKOM CBSI3U.

JeMoHcTpanuu. Mozenu aTOMOB XUMUYECKUX 3J1EMEHTOB. [lepnonnyeckas cucreMa xXumuaeckux aneMeHToB /I, M. Menneneesa.

Tema 3. IIpoctsie BemecTBa (7u)



[TonmoxeHne MeTaIoB U HEMETAJJIOB B IEPUOIUYECKON CUCTEME XUMUYECKUX 3JieMeHTOB [1. 1. MeneneeBa. BaxkHeime npocThie BENECTBA - METAJLIbI:
XKene30, ATFOMUHUHN, Kb, MarHui, HaTpui, Kanui. O0mue Gu3ndeckre CBOMCTBA METAIIOB.

Bakneiimme mpocThie BEMIECTBA - HEMETAJLIbI, 00pa30BaHHBIC aTOMaMHU KHCIIOPO/1a, BOJIOPO/a, a30Ta, cephl, pocdopa, yrinepona. CriocoOHOCTh aTOMOB
XUMHUYECKUX JJIEMEHTOB K 00pa30BaHMIO HECKOIBKUX MPOCTHIX BEIIECTB - AJUIOTPOMHS. AJUIOTPOITHBIE Mo (uKauu Kuciopoa, hochopa u 01oBa.
Meramnueckue 1 HEeMETATMYECKUE CBOMCTBA MPOCTHIX BeliecTB. OTHOCUTEIBHOCTH JICJICHUS MPOCTHIX BEHIECTB HA METAJIBI 1 HEMETAILIIBI.

[TocTostnHas ABoraapo. KommuectBo BemnectBa. Moiib. Mossipaas macca. MoJsipHbIif 00beM ra3000pa3HbIX BemecTB. KpaTHble e TMHUITBI KOJTMYECTBA
BEIECTBA — MUJUTUMOJIh U KHJIOMOJIb, MUJUTUMOJISIPHAS. U KUJIOMOJISIPHAST MacChl BEIIECTBA, MUJLTUMOJISIPHBINA U KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbBIX
BCIIIECTB.

PacueTsl ¢ HCIIOIb30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS MAccay, «MOJIIPHBIA 00BEM Ta30BY, CIIOCTOSTHHAS ABOTAIPO».

PacuerHble 3agauu. 1. Borunicnenue MOJISIpHOIN Macchl BEIIECTB MO XUMUYECKUM Qopmyiam. 2. PacueTsl ¢ HCTIOIb30BaHUEM MOHSATUH «KOJTHYECTBO
BEILIECTBAY», «MOJISIPHAS MACCay, «MOJISIPHBIA 00bEM ra30By, «IIOCTOSTHHAS ABOTaJAPO».

JemoncTpanuu. HekoTopble METauIbl 1 HEMETAIIBI KOJIMYECTBOM BemiecTBa 1 Mosib. Mojelnb MOJIIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoeanHeHUs] XUMHYECKHX J1eMeHTOB (14 u)

Crenenb okucienus. OnpesenieHne CTeNeHN OKUCICHUS AIEMEHTOB 0 XUMUUYECKOil popmyre coeaunenus. CoctaBienue GopMysl OMHAPHBIX COCIUHEHUN,
o0mmii croco0 nx Ha3bIBaHUs. buHapHbIe coeTMHEHUs: OKCUABI, XJI0PpHUAbL, cynbduast u ap. CoctaBienue ux Gopmyin. [IpencraButenu okcuaoB: Boja,
er'ICKI/ICJ'II)II\/'I ra3 1 HErallucHast U3BECThb. HpeI[CTaBI/ITeJ'II/I JICTYYHUX BOJOPOJHBIX COGHHHCHHﬁI XJIOPOBOOOPOa U aMMHUAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHUs. PacTBoprMoOcTh 0OcHOBaHUi B Bojie. Ta0nuiia pacTBOPUMOCTH THIIPOKCHIIOB U coJieid B Boje. [IpencraBurenu menoyei:
THAPOKCUABI HATPUA, KaJIUA U KAJIbI . ITonsgaTue o Ka4eCTBEHHBIX pCaKknusx. HHI[I/IK&TOPI)I. N3menenne OKpaCK1 MHIAWKATOPOB B HICJ'IO‘-IHOfI cpeac.

Kucnotsl, ux coctaB u Ha3Banus. Knaccuduxarms kucnot. [IpeacraBurenu KUCIOT: cepHasi, CONsSIHAs U a30THas. MI3MeHeHne OKpacku HHINKATOPOB B
KHUCJIOTHOM cpenie.

Conu kak MPOU3BOJHBIE KUCIOT U ocHOBaHUM. VX cocTaB u HazBaHus. PacTBopuMocTh coneit B Bone. [IpeacraBurenu coneii: XJiopua HaTpusi, KapOOHAT U
dbocdar kanpms.

AMop(dHBIE U KpUCTAITUYECKUE BEIIECTRA.

MG)KMOHeKyJ'ISIpHBIe BSaHMOHeﬁCTBHH. Tumsr KPUCTATNIMYCCKUX PCUHICTOK: HMOHHAA, aTOMHAasd, MOJICKYJIAPpHasA W MCETalJIMYCCKas. 3aBHCHUMOCTL CBOMCTB
BEILIECTB OT TUIOB KPUCTAIUTMYECKUX PEIIETOK.

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS. 3aKOH MTOCTOSHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOESHHUSI.

UYuctele BemecTBa U cMecu. [Ipumeps! xKUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBONCTBA YMCTHIX BEIIECTB U cMecel. MIx coctaB. MaccoBast 1 oObeMHast
J0JIM KOMIIOHEHTAa CMECH. PvaeTBI, CBA3aHHBIC C UCIIOJIB30BAaHUEM ITIOHATHUA O0JIA.

Pacuernsble 3agaun. 1. Pacyer maccoBoii 1 00beMHOH /10JIelf KOMITOHEHTOB CMECH BEIIECTB. 2. Bbluncienne MaccoBO 10JIM BEIIECTBA B PACTBOPE 110
M3BECTHOM Macce pacTBOPEHHOI'0 BELIECTBAa U Macce pacTBopuTes. 3. Beiuucienne Maccol pacTBOPSIEMOrO BEIIECTBA U PACTBOPUTENS, HEOOXOAUMBIX IS
IIPUTOTOBJIEHUS OIPENEICHHON MacChl pacTBOPa ¢ U3BECTHOM MacCOBOW JI0JIEM pACTBOPEHHOTI'O BEILIECTBA.

JemoncTpamuu. O0pasiisl OKCHIOB, KHCIIOT, OCHOBAHHH U coieil. Mo/e/ii KPUCTAITHUECKUX PEHIESTOK XJIOpHIa HATPHsI, aiMasa, okcua yriepoaa (IV).
B3peiB cmecu Boopoaa ¢ Bo3ayxoM. CriocoOsl pa3ieneHus cMecei, TUCTUILISIUS BOBI.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO C 00pa3liaMu BEIIECTB Pa3HBIX KIaccoB. 2. Pa3nenenue cMeceid.



IIpakTnyeckas padora Ne 2 OuucTka 3arps3HEHHON IOBApEHHOU COJIN.
IpakTnyeckas padora Ne 3 [IpuroroiieHre pacTBOpa caxapa v ONpeIeICHUE MacCOBOM JI0JIM €ro B PaCTBOPE.

Tema 5. H3meHenus, npoucxoasinue ¢ Bemecrsamu (11u)

[TonsiTHE SIBIEHUI KaK U3MEHEHUH, IPOUCXOIALIUX C BEIleCTBaMU. SIBIICHMS, CBSI3aHHBIE C U3BMEHEHUEM KPUCTANIMYECKOIO0 CTPOCHUS BELIECTBA IIPU
MIOCTOSTHHOM €T0 COCTaBe, pu3nveckue sBieHusi. Pu3ndeckue SBICHUS B XUMHH: JUCTUUISAINS, KPUCTAILTU3AIMs, BEIMIAPHBAHNE M BO3TOHKA BEIIECTB,
ueHTpudyrupoBaHue.

SIBieHus1, cBA3aHHbIE C U3MEHEHUEM COCTaBa BEILIECTBA, - XUMUUECKHE peakiuu. [Ipu3Haku U ycaoBuUs NpoTeKaHUsl XuMudeckux peakuuil. [lonstue 06 sk30-
Y SHAOTEPMUYECKHX PeaKUUsX. Peakiiuu ropeHus Kak 4aCTHBIM Cilydail 95K30TEpMUYECKUX PEAKLIUN, TPOTEKAOUIUX C BBICICHUEM CBETA.

3aKOH COXpaHEHHUsI MacChl BEMIECTB. XMMUYECKHE ypaBHEHUS. 3HAaUeHUE HHJCKCOB U Kod(p¢uimenToB. CocTaBIeHHE yPaBHEHUI XUMHUYECKUX PEAKIIHH.

Pacuetsl Mo XuMHYeCKUM ypaBHEHUsM. Perienne 3a/1a4 Ha HaXO0X/I€HHEe KOJIMYECTBA BEIIeCTBA, MAcChl MIIM 00beMa MPOAYKTa PEAKIIMH 110 KOITUYECTBY
BELIECTBA, Macce WK 00beMY HCXOJHOTO BellecTBa. PacueTsl ¢ MCIOIb30BaHUEM MMOHATHUS «JI0JIS», KOI/Ia HCXOJHOE BELIECTBO JaHO B BUJE PacTBOpa C
3a/IaHHOM MacCOBOM J0JI€H pACTBOPEHHOT'O BELLECTBA UJIU COJIEPKUT ONPEICICHHYIO JIOJII0 IPUMECEH.

Peaknun paznoxenus. [Ionarue o ckopoctn xumudeckux peakuuil. Katanusatopsl. @epMeHTSI.

Peakuuu coenunenus. Katanutuyeckue u HeKataauTHUecKue peakiuu. O0paTuMblie 1 HEOOpPATUMBIE PEAKIIUU.

Peakuuu 3amenieHus. DIEKTPOXUMUUECKUM Psii HANPSYKEHUN METaIoB, €ro0 MCIOJIb30BaHUE JUISl MPOTHO3UPOBAHUS BO3MOXKHOCTU IPOTEKAHUS peaKluil
MEXy METaJUIaMU ¥ pacTBOPAaMHU KHUCJIOT. Peakiiiy BBITECHEHHS OJJHUX METAJIJIOB U3 PACTBOPOB UX COJIEH APYTMMHU METaJIAMH.

Peakiun obmena. Peakiinu HeWTpanu3anuu. Y CIOBHS MPOTEKaHUS peakiuii 0OMeHa B pacTBOpax /10 KOHIIA.

Tunbl XUMUUYECKUX peaklui (10 MPU3HAKY «UIHCIIO U COCTAB UCXO/HBIX BEIECTB U MPOIYKTOB PEAKLIMN») Ha IpUMEpe CBOUCTB BOJbl. Peakuus pas3ioxeHus -
AJIEKTPOJIN3 BOJBI. Peakiinu coeuHeHus - B3aUMOJIEHCTBHE BOJbI C OKCHJIaMU METAJUIOB U HeMeTauioB. [lonstue «ruapokcuap». Peakiuu 3amenieHus -
B3aMMO/ICHCTBHE BOJIBI C IIETOYHBIMU U ILIEI0YHO3EMETbHBIMU MeTallIaMu. Peakiiun oOMeHa (Ha mpuMepe rHapon3a cyabpuia aTloMUHIS U KapOuaa
KaJIbITHS ).

Pacuernbie 3ana4u. 1. Beruncienue no XMMMYECKUM ypaBHEHUSAM MacChl WIM KOJIMYECTBA BEIIECTBA 10 U3BECTHOW MAcCce WM KOJIMYECTBY BELIECTBA
OJIHOTO M3 BCTYNAIOLIUX B PEAKIUIO BEUIECTB UM MPOAYKTOB peakluu. 2. Borunciaenue Macchl (KOJIMUECTBa BElIECTBA, 00beMa) MPOIyKTa peakliuu, eCiu
M3BECTHA Macca UCXO/IHOTO BELIECTBA, CO/IEPIKAIIIETO ONpeIeIeHHYIO JI0II0 puMecei. 3. Boruncinenne Maccsl (KOJIMYecTBa BeLlecTBa, 00beMa) MpoIyKTa
peakiuu, eciiv U3BECTHA Macca pacTBOpPa U MaccoBas J0JIs1 PACTBOPEHHOTO BEIIECTBA.

JemoncTpanuu. [Tpumeps! pusnueckux sABICHUH; a) IUIaBiIeHNe MapaguHa; 6) paCTBOPEHHE TIepMaHraHaTa Kanus;B) A1 dy3ust IymucThIX BEIIECTB C
ropsiiel JaMrno4yky HakanuBaHus. [Ipumepbl XUMUYeCKUX SBJICHUN: a) TOpeHHe MarHus; 0) B3auMOIeHCTBHE COJITHOM KMCIOTHI C MPaMOPOM HJTU MEJIOM; B)
nony4yenue ruapokcuna meau (I1); r) pacTBopeHne noay4eHHOro rHIPOKCHIA B KUCIIOTAX;

1) B3aumoieiictue okcuna meau (II) ¢ cepHoit KuCIOTOM NpU HarpeBaHUM; €) pa3IoKEeHUe IepMaHTraHaTa Kajus; %K) B3auMOJIeHCTBUE pa30aBICHHBIX KUCIOT C
MeTaJlJIaMU; 3)pa3Io’KeHNE IEPOKCUa BOJOPOIa.

Jladoparopubie onbIThl. 3. CpaBHEHHE CKOPOCTH MCHApEHHS BOJBI M CIIHUPTA MO MCUYC3HOBEHHUIO WX Kamelb Ha (GuibTpoBanbHOM Oymare. 4. OKuCICHUE
MW B IUIAMEHHM CHUPTOBKM WM ropenku. 5. IlomyTHeHMEe M3BECTKOBOM BOABI OT BBIIBIXAEMOro yriekucioro rasza. 6. IlosydeHue yriekucioro rasa
B3aMMOJICHICTBHUEM COJIBI M KUCIIOTHI. 7. 3aMerieHue Mean B pactBope xyopuaa meau (1) sxemnesom.

Tema 6. PacrBopenue. PacTtBopbl. CBolicTBa pacTBOPOB JIEKTPOJIUTOB (21 u)



PactBopenne kak (usnko-xumuueckuil mpouecc. [lonarue o ruapatax M Kpuctauioruapartax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak MOJEIb
3aBUCUMOCTH PaCTBOPUMOCTH TBEPJBIX BELIECTB OT TeMIiepaTypbl. HachlllleHHbIE, HEHACBHILIEHHBIE U MEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB IS
IIPUPOJIBI U CEIIBCKOTO XO03MCTBA.

[TonsiTrie 00 ANMEKTPONIUTUYECKON TUCCOLUALUU. DIIEKTPOIUTHI U HEANIEKTPOIUTHL. MeXaHu3M JUCCOLUAUH SJIEKTPOJIUTOB C PA3IMYHBIM TUIIOM XUMUYECKOM
cBs13u. CTerneHb 3IeKTPOTUTHYECKON aucconranyi. CUIbHbIE U clabble SIEKTPOIHTHI.

OcHOBHBIE TIOJIOKEHUSI TEOPUH IEKTPOIUTUYECKON nucconnanuu. MloHHble ypaBHEHUs peakiuil. Y cI0BUS MPOTEKAHUS PEaKIuu OOMEeHa MEXKIY
JJIEKTPOJIMTAMHU 10 KOHIIA B CBETE MOHHBIX IIPEICTABIICHUMN.

Knaccudukanus noHOB U X CBOICTBA.

Kucnotel, ux knaccudukanus. Jlucconmanus KHCIOT U UX CBOHCTBA B CBETE TEOPUU IJICKTPOJUTHYCCKOW TUCCOLMAIUU. MOJEKYISIpHBIE M HOHHBIE
yYpaBHEHUs peaklil KUCIOT. B3auMoneiicTBUE KUCIOT ¢ METAJIaMU. DJIEKTPOXUMUYECKUN Al HANIPSKEHU METAIIOB. B3auMoaeiicTBue KUCIOT ¢ OKCHIAMU
MeTaJIoB. B3auMo1elicTBHE KUCIIOT C OCHOBAHHSIMHE - PEAKITUS HeUTpam3anun. B3anmoeiicTBrue KUCIIOT ¢ coyisiMu. Mcnonb30BaHue TaOIHMIIBI pACTBOPUMOCTH
JUISl XapaKTEPUCTUKN XUMHUUYECKUX CBOWCTB KUCJIOT.

OcHoBanus, ux kinaccuukanus. Jucconuanus OCHOBaHUH M UX CBOIMCTBA B CBETE TCOPUH DIIEKTPOIMTHIECKON qricconanui. BzanMoeicTBie OCHOBaHHMA

C KUCJIOTaMH, KUCIIOTHBIMU OKCHJIaMU U coJisiMU. Vcronb30Banue TabIUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMUYECKHX CBOMCTB OCHOBAHH .
PasnoxxeHnne HepaCTBOPUMBIX OCHOBAHMI IIPY HAIPEBAHUMU.
Conu, ux knaccupuKanys U AUCCOIMAINS PA3TMYHBIX TUIOB cosield. CBOMCTBA cojeil B CBeTe TEOPUH IIEKTPOIUTHUECKON nucconnanuu. Bzanmoenctaue
coJIel ¢ MeTaJllIaMH, YCJIOBHS IPOTEKAHMs 3TUX peakunii. B3anmoseiicTBre coleii ¢ KUCIOTaMU, OCHOBaHUSIMU U cOJIIMH. VICTionp30BaHre TaOIUIIbI
PacTBOPUMOCTH AJIs1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O60611eHre cBeieHni 00 oKcuaax, X KiIacCU(pUKalUU U XUMHUYECKHX CBOMCTBAX.

I'eneTnyeckue psabl METAUIOB U HEMETAIUIOB. ['eHeTnYecKas CBsI3b MKy KJIacCaMU HEOPraHUYECKUX BELIECTB.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakui. OKUCINTENb U BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakiiuu mOHHOTO OOMEHA U OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakiui. CocTaBlieHHe YPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH METOI0M
3JIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTBHIX BEIIECTB - METAIJIOB M HEMETAJJIOB, KUCIOT M COJEeW B CBETE€ NPEACTaBICHUN 00 OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX MpoIleccax.

JdeMoncTpanum. VcrnbiTaHue BEIECTB U UX PACTBOPOB Ha 3JIEKTPONPOBOJHOCTh. 3aBUCUMOCTD IEKTPOIPOBOIHOCTH YKCYCHON KUCIIOTHI OT KOHLEHTPALIUH.
BiaumopeiicTBue nuHKa ¢ cepoi, comstHON KucaoToi, xiopunom meau (II). ['openne maraus.

Jlaboparopuble onbIThl. 8. Peakiuu, XxapakTepHble JJIsi pacTBOPOB KHUCIOT (COJSTHOW WM cepHOM). 9. Peakmuu, xapakTepHbIe UIsI PACTBOPOB IIEIOYEH
(runpoxcuoB Hatpus win Kaiust). 10. [Tonyuenue u cBoiicTBa HEpaCTBOPUMOr0 OCHOBaHUS, HaripumMep ruapokcuaa meau (I1I). 11. Peakuuu, xapakrepHsle Uis
pacTBOpoB coseit (Hanmpumep, aiia xiaopuaa mean (II)). 12. Peakuu, xapaktepHble 711 OCHOBHBIX OKCHJIOB (Hampumep, Ui OKcuaa Kanbius). 13. Peakmum,
XapaKTepHBbIE JJIs1 KUCIOTHBIX OKCUIOB (HAallpuUMep, AJIsl YIJIEKUCIIOTO ra3a).

IIpakTuyeckas padora Ne 4 CBoiicTBa KHCIOT, OCHOBAaHNUW, OKCHJIOB U COJIEH.

IIpakTnyeckas padora Ne S Pemenue skciepuMeHTaJIbHBIX 3a]1a4.



YuyeOHO-MeTOIMYECKOE 00ecieYeHue:

YueOHO-MeTOANMYeCKHIT KOMIJIEKT
[IpumepHas nporpaMma OCHOBHOT'O 00IIeT0 00pa30BaHKs 10 XUMUM (0a30BBIH YPOBEHb);

2. Asropckas mporpamma O.C.I'abpuensina, coorBeTcTByomas OenepanbHOMy KOMIOHEHTY ['0cy1apcTBEHHOTO cTaHapTa o0Iiero oopa3oBaHus U JOMyIIeHHAs
MunncrepctBoM o0pa3oBanus 1 Hayku Poccuiickoit @epeparum (O.C.I'abpuensa [Iporpamma kypea xumun aist 8-11 ximaccoB 001meo0pa3zoBaTeIbHBIX
yupexaenuii / O.C.I'abpuensH. — 7-e u3ganue, nepepadboranHoe u gonoiaHennoe — M.: JIpoda, 2010r.).

3. Tabpuensn O. C., Ocmpoymog U. I'. HactonbHas kHura yuurtens. Xumus. 8 k j1.: Meroauueckoe mocooue. — M.: JIpoda, 2007t

4. Xwuwmwus. 8 x 1.: KontponsHbie u mpoBepounsie paboTsl K yuedbuuky O. C. ['abpuensna «Xumus. 8 / O. C. I'abpuens, I1. H. bepeskun, A. A. Ymakosa u 1p. —
M.: [Ipoda, 2009r.

5. Tabpuensn O. C., Ocmpoymog U. I'. Uzyuaem xumuro B 8 k J1.; Jlugaktuueckue marepuainbsl. — M.: biauk mmoc, 2009r.

6. [labpuenan O. C., fluwykosa A. B. Pabouas tetpans. 8 k 1. K yueOnuky O. C. 'abpuensnaa «Xumus. 9». — M.: [Ipoda, 2010r.

7. Tabpuensn O. C., Bockobotinuxosa H. Il. Xumusi B TecTax, 3ajadax, ynpaxHeHHsx. 8— 9 ki — M.: Ipoda, 2009r.

JIuteparypa 1jisl y4uTesIs:

[Iporpamma O.C.I"abpuensina «IIporpamma xypca xumun i §-11 kimaccoB 0011e00pa3oBaTeNbHbIX KO, M.: «/Ipoday, 2010r
O.C.I'abpuensia «lIpumepHoe TeMaTHYECKOE IIIAHUPOBAHUE YPOKOB XUMHM», 2006T
O.C.I'abpuensia «HacronpHas KHUTA yauTens XuMum», M., «bmuk u K», 2007t

=

Jlutepartypa sl yyanuxcsi:
O.C.I'abpuensn «Xumus, 8 kiace», M., 2009 r
0O.C.I'abpuensia «Mbl u3ydaem xumuio, 8 kinaccy», M., 2009r

JononHuTeILHAS JIMTEpPaTypa:
OHIMKIIONEANYECKU CIOBaph FOHOTO XMMHKA.
HunakTuueckuili MmaTepuan.
Mennapecypcbi:

1. Enunslie 0O6pa3oBarelbHbIe pecypchl ¢ caiita WWW. school-coolection.edu.ru
(enmMHO¥ KOJIIEKIINK 00pa30BaTENBHBIX PECYPCOB)
CD «Heopranndeckasi XUMHUsI», U3JaTEIBCTBO « Y UUTEIb)
CD «Opranunyeckas XuMHsD», U3AaTEINbCTBO «Y UUTEIb)
CD «OO0mmas XuMus», U31aTEIBCTBO «Y YUTEIIb
CD «XuMus 31eMEHTOBY, H3AATENBCTBO «Y UNTEIb
Xumus. [Ipocsemenne «Heopranmgeckas xumMusy,. 8 kiacc. (Ha 2-X AUCKax)
Xumus (8-11 knacc). Bupryansnas naboparopust (yaeOHOE 3JI€KTPOHHOE H3/IaHHE)
CD «Xumus 8-11 knace», bubnmoreka 31€KTpOHHBIX HATJISIHBIX TTOCOOHH.
CD Camoyuurens «Xumus st Bcex» (8-11 kmace)
10. CD «Xumus B mkosie. MuHepalibHbIE BELIECTBA», JIEKTPOHHBIE TECTHI.
11. CD «Xumus 8 knaccy, aeKTpoHHOe yueOHoe u3nanue poda, mynsTumeauiinoe npunoxenne Kk YMK «Xumus 8 kinace»
12. CD «TpeHaxep 110 XMMHHU, TECTHI IS MOJATOTOBKH K 3K3aMeHaM», 2 IIT.

©CoNOk~wWN



Cnucok nonesHbiX obpasoBaTesibHbIX CalTOB

Xumuna
Xumunyeckas Hayka n o6pasoBaHue B Poccuu http://www.chem.msu.su/rus

Xumusa n XXKusHb — XXI Bek http://www.hij.ru

FaszeTta «XumMusa» U canT gna yuntens «5 may Ha ypok XuMumn»
http://him.1september.ru

ChemNet: noptan chbyHAaMeHTanbLHOro XMMM4YeCcKoro obpasoBaHus
http://www.chemnet.ru

ANXUMUK: canT J1.10. Annk6epoBon

http://www.alhimik.ru

OCHOBbI XMMUU: OGpa3oBaTesibHbIN CalT ANA WKONIbHUKOB U CTYAEHTOB
http://www.hemi.nsu.ru

Xumuna B OTKpbITOM Konnegxe

http://www.chemistry.ru

WebElements: oHnanH-cnpaBoO4YHUK XUMUYECKUX INIEMEHTOB
http://webelements.narod.ru

Benok u Bce o0 HeM B 6MONOrMn U XMMmUN

http://belok-s.narod.ru

BupTtyanbHas xuMmuyeckas Likona

http://maratakm.narod.ru

3aHnmarTenbHasi XMMUA: BCe 0 MeTannax

http://all-met.narod.ru

Mup xumuu

http://chem.km.ru

KabuHeT xumun: cant J1.B. PaxmaHoBowm
http://www.104.webstolica.ru

Konnekunsa «EcTecTBeHHOHay4Hble 3KCNEPUMEHTbI»: XMMUA
http://experiment.edu.ru

OpraHuyeckas XMMHUs: ANEKTPOHHbIA YY4EOHUK ANA cpeaHen LWKOMbl
http://www.chemistry.ssu.samara.ru

XnumMusa gnsa Bcex: UNNIOCTPUPOBaHHbIE MaTepuanbl NO obLeln, OpraHM4YeCKon U HEOPraHUYeCKON XMMUU
http://school-sector.relarn.ru/nsm/

Xumusa gns wWKonbHUKOB: canTt Amutpna BonortoBa
http://chemistry.r2.ru

LLikonbHasa xumust

http://schoolchemistry.by.ru

AneKTpoHHasA 6UGNMoTeKa N0 XMMUN U TEXHUKE
http://rushim.ru/books/books.htm
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KaJIeHI[apHO-TeMaTI/I‘IeCKOE IJIAHUPOBAaHUEC

Tema Ilnanupyemblie pe3yabTaThbl
Ne Jdom.
Hara JdemoHcTpauus OcHoBHOE coaep:kaHue YPOKa JIn4HOCTHBIE
n/n IIpeameTHbIE 3aJJaHHe
ONBITOB. MeTtanpeamMerHbie
IIpenmeT xumumu. UTO n3y4aetr Xumusl. XapakTepru30BaTh HOBbIN MIKOJIbHBIN
1 Bemectna. [IpocThie U CIOKHBIE BEIIECTBRA. NpeaMeT — MotuBanus HaydyeHus npeaMeTy | BBeneHue
CBolicTBa BEILIECTB. xumuto. Knaccuduuuposats XUMUSL. 81
J. Komnekrun m3aenuii — | XUMHUECKHUH 3JIEMEHT. BEIECTBA 110 3aJaHHBIM Pa3BuBatTh 4yBCTBO rop/10CTH 3a Yp.
TeJl U3 aJJIOMUHHUS U @DopMBbI CyLIECTBOBAHUS npu3HakaMm. Paborate ¢ POCCHHCKYIO XUMUYECKYI0 HayKy. | 6m,8m,7y,10m
CTEKJIa. XUMHYECKOT0 3JIEMEHTA. 71abopaTopHBIM 000PYIOBAHUEM. dopmupoBaHHe MTO3HABATEILHON | O BapHaHTaM
IlonsTre o mpeaMeTe XMMHU. CobnroiaTh MpaBuiia TEXHUKH LeH
. 1. BzaumoneiicTeue [Ipenmer usuku: puzngeckue Oe3omacHoCTH. e  CHUMBOJIBI XUMUYECKIX
COJITHOW KHCJIOTBI € TeJa, UX COCTaB U CBOWCTBA. Opranu3oBbIBaTh U IJIAHUPOBATH 9JIEMEHTOB
MpPaMOpPOM. [IpenMeT XuMuUM: BeLECTBA, UX yueOHOE COTPYIHUYECTBO C e  Xumuueckue pOpMyIbl
2. [TomyTHEHUE COCTaB U npeBpaieHus. Tpu YYUTEJIEM U OJHOKJIACCHUKAMU. e TepMuHbI
«U3BECTKOBOI BOABI». arperaTHbIX cocTosiHuA BemecTa: | [IpeoOpa3oBeIBaTE TEKCTOBYIO e  AHAIN3 ¥ CHHTE3
TBEPJI0E, KUJIKOE, Ta3000pa3HOeE. MHGPOPMALIHUIO B CXEMY U dOpPMUPOBAHHE OTBETCTBEHHOTO
Du3nuecKue CBOMCTBA BEILIECTB. Tabmnuiy. Y cTaHaBIUBATh TPAHUIIBI
YucTsle BelecTBa U CMECH. COOCTBEHHOI'O 3HaHUS ¥ HE3HAHUSI. :Z:g;lggfl II;ZE?)TE?I;OCTH
IIpuponnsie u Brnaners XUMUYeCKUMH MOHSATHAMU: 06yHAIOIIMXCS K CAMOPA3BUTHIO 1
HCKYCCTBEHHBIE XUMHUECKUE aTOM, XUMHUYECKHH DJIEMEHT, caMo0GPa30BaHMIO HA OCHOBE
BellecTsa. BCLICCTBO. MOTHBAaIUH K OOYUECHHIO U
JlaGopartopHblii onbIT 1 OmnpenensiTe: MPOCTHIE U CIOXKHbBIE [03HAHMIO, OCO3HAHHOMY
(yuebHuK, c. 245) BEIECTBA. BBIOOPY M IIOCTPOEHHUIO
3 [IpeBpamenne BemecTs. | XUMHUYECKHE SBICHUSA UX oTnuue | PasjinyaTh NOHATUS «BELIECTBO» U JalbHeiiLIeii HHANBALYaTbHOI 8 2,ynp.1,3
Ponp xumuu B xu3HU OT (PU3NYECKUX SBICHUM. «TEJI0», «IPOCTOE BEIECTBO» U TpaeKTOpHH 06pa3oBaHus Ha Oase §3,1a0m.1
yenoseka. KpaTkuii JlocTikeHus XUMUM U X «XUMHUYECKHN DIIEMEHTY. OPUEHTHPOBKHU B MHDE 3Haku 6-10
OYEPK UCTOPUHU XUMHUH. MIPAaBIIILHOE UCIIOJIB30BAHHE. Hauats popmupoBats ymeHue npodecenii ¥ podeccHOHANBHBIX
HcTopus BO3HUKHOBEHUS U XapaKTepU30BaTh BEIIECTBA, = 3
paanme XUMUH. 3aKOH HCHOJNB3YS U 3TOTO UX (pruszndeckne ;ffgf;;:;ﬂggfﬂﬁigiHHX
COXpaHEHHUS MacChl BEIIECTB. CBOMCTBA. MHTEPECOB.
Ouznueckre U XUMUIECKHe Habnronats cBoiicTBa BeIeCTB U UX OCO3HAHHO BHIOGHPATD
SBJICHNS1, CONPOBOXKIAOLIIIE HM3MEHEHUS B X0/1€ XMMHUYECKOU HanGonee 5 eKTUBHBIE CIIOCOOBL
WU3MEHEHUS BEMECTB B IIPUPOJIE. peaxIuu. pelLeHnst yaeOHbIX 1
OTnuune XUMUYECKUX SIBICHHUN Omnpenensrts N0JI0KEHUE TT03HABATEBHBIX 32/1a4.
0T (PU3NYECKUX SIBICHU. XHUMHUYECKOT0 2JIEMEHTA B TTOHMMAaHHE BO3pACTAoLIeii POl
4 [lepuonnueckas cuctema | OOo3HaYeHHE XUM. DJIEMEHTOB. HIEPUOINYECKOM CHUCTEME. § 4ymp.1-4




XUMHUYCCKUX JIEMEHTOB
J.N.MenneneeBa. 3Haku
XUMUYECKUX JICMCHTOB.

[IpoucxoxneHne Ha3BaHUN XUM.
OnemenToB. O0IIee 3HAKOMCTBO CO
crpykrypoii IIT : nepuonst u
rpymmsl. II T — kak cripaBodHOE
MOCcOOWe IS TIOyYESHSI CBEICHHI
0 XMUMHUYECKUX DIIEMEHTaX.
Xumudeckas popmyia, HHIEKC,
KO2(DPUITMEHT: 3aITUCH M YTCHUE
¢dopmyi. Macca aToMOB 1
MOJICKYIL.

Xumudeckne HOpMyITbL.
OrHocuTelbHasg aTOMHAs
Y MOJICKYJISIPHBIC MaCChI,
MaccoBas 10JIs 3JIeMeHTa
B COECIMHEHUM.

Xumugeckast popmyra, HHIEKC,
KO3 UITUCHT, 3aITUCH U YTCHUE
¢dopmyis. OTHOCHTEIbHAS AaTOMHAS
Macca. OTHOCHUTENbHAS
MOJICKYJIIpHasi Macca. ATOMHas
euHuIa Maccel. MaccoBast nousl.
Crioco0sI ompeieTieHrst MacCOBOM
JTOITH DIIEMEHTOB B COSIAMHEHUSX.
Briunciienre OTHOCUTENbHOM
aTOMHOM U MOJIEKYJISIPHOU MacChl
BEIIeCTBa, MaCCOBOM JJOIH
3JIEMEHTa B XUMHUYECKOM
COEIMHEHUU. Y CTAHOBJICHUE
npocTeimei GopMyIbl BelecTBa
IO MaCCOBBIM JIOJISIM DJIEMEHTOB.

HaspiBaTh XUMHUYECKHE IEMEHTBHI.
3HaTh 3HAKHW MEPBHIX 20 XUMAYECKHUX
3JIEMEHTOB.

Pazgenars cmecu Metonom
OTCTauBaHUs, PHIBTPOBAHUS U
BBITTAPUBAHUS.

H3yuaTh cTpoeHue IaMeHy,
BBIJIBUTAs! THIIOTE3bI U MPOBEPSIS UX
SKCIIEPUMEHTAIBHO.

[IpoBOAUTE XMMHYECKHUE OIBITHI C
HarpeBaHUEM.

3HaTh ONpEaCICHHE XUMUYECKOM
(hopMyIibl BeliecTBa, (HOPMYITUPOBKY
3aKOHA IIOCTOSTHCTBA COCTABA.
ITonumaTs 1 3anKcHIBaTH
XUMUYecKre GOpMyJIIbl BEIIECTB.
Onpenensrn:

KaueCTBEHHBIN U KOJIMYECTBEHHBII
COCTaB BELIECTBA 10 XUMUYECKOU
dhopmyie.

BrIuncisaTh: OTHOCUTENBHYIO
MOJIEKYJIIPHYIO MacCy BEILIECTBA;
MacCOBYIO JIOJII0 XUMHYECKOTO
aJieMeHTa 1o GpopMyie COCIUHEHUS.
®opMUPOBATH OHATHS O
XUMUYECKUX SBICHUSX, UX OTIHYNS
OT (PM3UUYECKUX SBIICHHA.

Nmeth HauanbHbIE MIPENCTABIEHUS O
XUMHUYECKON peakivu.

OTau4gaTh XUMUIECKUE PEAKITUN OT
(bm3rueCcKUX SBICHUM.
Hcnonp3oBaTh mpruOOpETEHHBIE
3HaHUsI JUIs1 0€301acHOr0 OOpaIIeHUS
C BELIECTBAMHU U MaTepHUaiaMH,
SKOJIOTUYECKU TPAMOTHOTO
MOBEJICHUS B OKPYXalolllek cpene,
OIICHKHU BIUSIHUSL XUMHUYECKOTO
3arpsA3HEHUs OKpYKarolle cpeabl Ha
OpraHU3M YeJIOBEKa.

€CTECTBEHHBIX HAYK U HAYYIHBIX
HCCIIeIOBAHUI B COBPEMEHHOM
MHpE, TOCTOSIHHOTO Ipoliecca
SBOIONIMY HAYYHOTO 3HAHMUS,
3HaYMMOCTH MEXAYHAPOIHOTO
Hay4HOT'O COTPYAHUYECTBA.

AHanu3upoBaTh COOCTBEHHYIO
paboTy: COOTHOCHUTH TIIAH H
COBEpIIICHHBIC ONICPALIUH,
BBIJICIISITH JTAIlbl M OLICHUBATh
Mepy OCBOCHHMS KaXJI0To,
HaXOJIUTh OIIHOKH,
YCTaHaBJIUMBATh UX NPUYUHBI.

YMeH#ue co3naBarh, IPUMEHSITH U
MPeoOpa30BhIBATh 3HAKH U
CHMBOJIBI, MOJCIIN U CXEMBbI IJIA
penieHust yaeOHbIX U
TIO3HABATEIBHBIX 337a4.

TaOi. 1 3HaKu
11-15

§ 5.
VYmp.1,3,4,8,
Tabm.1
3Haku16-18




Ilpaxmuueckasn
paodomaNel «Ilpuemot

[Ipasuna T.b. mpu padote B
XUMHYECKOH JTab0paTOpHH.

3Hate Th B kaOnHETE XUMUH.
IIpaBuBEHO OOpAMIATHECS C

YMeHne caMoCTOSITETbHO
TJTAHAPOBATD MTYTH TOCTHKEHHS

IogT.81,
nepeckas.§3,

odpauienusn c YCcTpoicTBO M HCITOJIB30BaHUE XUMHUECKOH mocyaoi u Lenel, B TOM YuCIIe Tabm.1
adopamopHvim 71ab0paTOPHOTO MITATHBA. n1ab0paTOpHBIM 000PYIOBAHUEM. alTbTCPHATHBHEIE, 3HaKu1-5
00opyoosanuem» [Tpremb! pabOTHI CO CTUPTOBKOMA. OBJIa/ICHUE YMEHUEM
«Ilpasuna T.b» CrpoeHue miaMeHu. XuMuueckas COIIOCTaBIIATh
nocya. 9KCIEPUMEHTANIBHBIE U
TEOPETUYECKUE 3HAHUS C
00BEKTHBHBIMHU peaNTUsIMU JKU3HU.
KoppexktupoBaTh 1€4TeNbHOCTD:
BHOCUTb U3MEHEHHS B IIPOLIECC C
Y4E€TOM BOZHUKIIMX TPYAHOCTEH
Y OLITHOOK.
OCHOBHEIE CBEJISHHS O ATomsl kak hopma OOBACHATH GUBNIECKUI CMBICT
CTPOEHHUH aTOMa. CYLIECTBOBAHUSI XUMUYECKUX aTOMHOTO (IIOPSIIKOBOI'0) HOMEpPa dopMupoBaTh y yqammxcs
3JIEMEHTOB. XUMHUYECKOr0 3JIeMEHTa. yueOHO-TI03HaBaTeNbHbII nHTEpeC | § 6.
[InaneTapHast MOAENb CTPOCHHUS XapaKTepu30BaTh: COCTaB AaTOMOB K HOBOMY y4eOHOMY Marepuany u | Ymp.1.2.4y
aroma. Hcnons30BaTh 3HAKOBO- croco0aM pereHus] HOBOM 3,51

CocTaB aroma: s71po (IIPOTOHHI,
HEUTPOHBI) U AJIEKTPOHBI.
N3oTtomnsL.

XUMHUYECKUH IJIEMEHT.
OCHOBHBIE CBEJIEHUS O CTPOCHUHU
aTOMOB.

JlokazaTenbcTBa CIIOKHOCTH
cTpoeHus aToMOB. OTBITHI
Pesepdopaa.

[TnanerapHas MOJIENb CTPOCHHUS
aToma.

JemMoHcTpanusa. Mojenu aToMOB
XUMHYECKUX SJIEMEHTOB.
Ilepunonnueckas cucrema
XUMHUUYECKUX dtemeHToB . 1.
Menneneesa.

DNeKTpOHHBIE 00Pa30B.PECYPCHI

CHMBOJIMYECKHUE CPE/ICTBA, B TOM
YHUCJIC MOACIN U CXEMBI IJIA
peleHus 3a1a4.

PaznmuuaTth moHATHS «aTomy,

«MOJIEKYNIA», «KXUMUYECKUN
JIEMEHT».

OnpenensaTh BAICHTHOCTH aTOMOB B
6I/IHapHI)IX COCIUHCHUAX.
Nzobpakath cocTaB MpOCTEHIINX
BEILECTB C MOMOIIBI0 XUMUYECKHX
(hopMyJ1, CYIIIHOCTh PEAKIUii ¢
MOMOIIBIO YPAaBHEHUH.

H3mepsiTh Macchl BEIIECTB.

MopenupoBaTh CTPOSHHUE MOJIEKYJT
MPOCTHIX BCIICCTB.

PaccunThIBaTh OTHOCUTEIBHYIO
MOJICKYJISIPHYIO M MOJISIPHYIO Maccy
1o (hopMysaM BEIIIECTB.
Brerunciiste MaccoByIO 01O
XHMHYECKOTO DJICMEHTA B BEIIECTBE
o opmyire.

YJaCTHOHU 3aJa4u

dopMynHpoBaTh COOCTBEHHOE
MHEHHE U TIO3UIINIO;
YuuTteIBaTh pa3Hble MHEHUS U
WUHTEPECHl U 000CHOBBIBATD
COOCTBEHHYIO HIO3UIIHIO;

CaMOCTOSTENBHO aJ€KBATHO
OIICHUBATh PAaBUIHLHOCTh
BBIITOJTHCHUA HeﬁCTBHH U BHOCUTH
HEOOXOIMMbIE KOPPEKTHBEI B
WCTIOJTHEHHE KaK I10 X0y €ro
peaM3anuu, TaK U B KOHIIE
EeUCTBUSA.

OBnazneHne OCHOBaMH
XUMHUYECKON rpaMOTHOCTH:
CITOCOOHOCTHIO aHATTM3UPOBATH U
00BEKTHBHO OLICHUBATD
YKU3HCHHBIC CUTYallUH,




W3mMmeHneHus B cocTtaBe
siZIEp aTOMOB XMMHYECKHUX
3JI€MEHTOB. 130TOnEI.

OTHocuTeNbHAs aTOMHas Macca.
B3anMocCBs3b TOHATHH ITPOTOHY,
«HEUTPOH», «OTHOCUTEIIbHAS
aTOMHAasI Maccay.

W3menenune gncia IpOTOHOB B sIIpe
aTtoMa - 00pa3oBaHHE HOBBIX
XUMHUYIECKUX DJIEMEHTOB.
N3MmeHenue uncia HEUTPOHOB B
SJIpe aToMa - 00pa3oBaHUC
HM30TOTIOB.

CoBpeMeHHOE OTIpeieIICHIE
TTOHATHS «XUMHUCCKUU DJICMEHT.
M3oToms! Kak pa3HOBHAHOCTH
aTOMOB OJTHOTO XHUMHYECKOTO
dJIEMEHTA.

Braaners mOHATHEM «OTHOCHTEILHAS
aToMHas Macca.

OOBACHATH IPUYNHBI H3MECHEHUS
YHUCIa MPOTOHOB B SIIPE U
00pa30BaHUE HOBBIX XUMHUYECKUX
3JICMCHTOB.

CBs3bIBaTh XUMUYECKHE 3HAHUS O
CTPOCHUU aTOMHOTO SJIpa CO
3HAHUSMU U3 Kypca (PU3UKH.
OOBACHATH IPUYUHBI MHOTOOOPA3Ms
XUMHYECKUX 3JIEMEHTOB B IPUPOJIE.
Pemrate 3amaun Ha HaXOKACHUE
MAacCOBOH JOJIM XUMHYECKUX
3JIEMEHTOB B CJIO)KHBIX
COCUHEHHUSIX.

OnektpoHsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0UEK
aTOMOB.

CtpoeHue 3MeKTPOHHBIX 000I09eK
aTOMOB XMMHYECKUX IJIEMEHTOB No
1—20 nepuonnveckoii cucremsr /1.
W. Menneneesa. [loasarue o
3aBEPIICHHOM M HE3aBEPIICHHOM
AJIIEKTPOHHOM CJIOE
(3HEpreTUIecKoM YpOoBHE).

JdemoncTpanusi. Monenu aToMoB
XUMHUYECKUX DJIEMEHTOB.
[lepuoamueckas cucrema
XUMHYECKUX 31eMenToB JI. 1.
Menneneena.

OOBACHATH GUBNIECKUI CMBICT
HOMepa Ipymibl ¥ epuoja,
COCTaBJISITh CXEMBI CTPOCHHSI aTOMOB
nepBbix 20 37IEMEHTOB
MEPUOANYECKON CUCTEMBI
XAUMHUYECKUX deMeHToB J[. 1.
Menneneena.

CBSA3aHHBIE C XNMHEH, HABBIKAMHU
0e30macHOro 0OpaIeHus ¢
BEIICCTBAMH, UCTIOJIb3YEMbIMH B
MOBCEHEBHON XKU3HHU.

[TpoBepsaTh nHpOpMaIHIO,
HaXOJUTh JIOMOJHUTEIBHYIO
nH(OpPMAILIHIO, UCTIONB3YS
CIIPaBOYHYIO JIUTEPATYpY.

[IpuMeHeHue MeTOI0B
WHPOPMALIMOHHOTO ITOMCKA, B TOM
YHCIIE C TIOMOIIBIO
KOMITBIOTEPHBIX CPEJICTB.
[TnanupoBanue yaeOHOTO
COTPYAHHUYECCTBA C YUHUTCICM U
CBEpPCTHHKAMH — OTIpEZIeICHIE
ey, GyHKIN y9acTHUKOB,
CHoCcO0OB B3aWMOJICHCTBUSL.

VY cTaHaBIMBaTh NPUYHHHO-
CJIEZICTBEHHBIE CBSA3H U
3aBHCHMOCTH MEXIy 00bEKTaMH,
WX MOJIOKEHUE B POCTPAHCTBE U
BpPEMEHH.

Bri6op nHanbonee 3¢hheKTHBHBIX
CIIOCOOOB pEIICHHUS 33/1a4 B
3aBHCHMOCTHU OT KOHKPETHBIX
YCIIOBUH.

[IpumenarTs

COCTaBHbIE JIOTHYECKHE OTlepalun
(mocTpoenne OTpUIIAHAA,
YTBEPKJCHHE U OTIPOBEPIKEHNE

§7. Yrp.
1,2,4,6y

§8.Ymop 1,2,
3,4y




ITepuoauueckas cucrema
XUMHYICCKUX JIEMEHTOB
J.N.Menneneera u
CTpPOCHHUE aToMa.
Mertannnueckue u
HEMETaUTMYECKUE
CBOICTBA AJIEMEHTOB.

DIeKTpoHHas 000JI0YKa aTOMa.
DHepreTuvecKre ypOBHH
(3aBepILICHHBIH, He3aBEePILICHHBIH).
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aToMOB TiepBBIX 20 DIIEMEHTOB B
nepuoaunyeckont cucreme .M.
MenneneeBa. I3MeHEeHHE CBOMCTB
XUMHYECKHUX JIEMEHTOB B
MpeJienax MajblX IepHUOI0B U
TJIaBHBIX MOJITPYIIIL.
JdemoHcTpanus.

[lepuonnueckas cucrema
XUMUYECKUX deMmeHToB JI. U.
MeHeneena.

CoCTaBIATh: CXEMBI CTPOEHUS
aTOMOB IepBEIX 20 2JIEMEHTOB B
MIEPUOANYECKON CUCTEME.
OOBACHATE: (HU3UICCKII CMBICIT
HOMEPOB TPYIIHI ¥ IEPUOA, K
KOTOPBIM MTPUHAIICKUT HIEMEHT B
[ICX5 O.U. Meunneneena,
3aKOHOMEPHOCTH U3MEHEHHS
CBOWCTB 3JICMEHTOB B ITpeieax
MaJIbIX TIEPHOJIOB U TJIABHBIX
MIOATPYTI.

10 N3meHenue uncna W3meHeHue yncia 3JeKTPOHOB Ha Ornpenenarb TUIl XUMUYECKOU CBA3U
AJIEKTPOHOB HAa BHEITHEM | BHEIITHEM DJICKTPOHHOM YPOBHE (noHHasT) B COCTMHCHHUSIX.
SHEPTreTUYECKOM YPOBHE | aTOMa XUMHUYECKOTO DJIIEMEHTa — Pemiate 3amaun Ha onpenencHue
aTOMOB XUMUYECKUX 00pa3oBaHHE MOJIOKUTENBHBIX H MAacCOBOM J0JIM XUMHYECKHUX
anementoB. MoHHas OTPHUIATENFHBIX HOHOB.. [[pu4nHEI | IeMEeHTOB B OMHAPHBIX
CBSI3b. M3MECHECHUS METALTUYCCKUX U COCTMHCHMUSIX.

HEMETAJUIMYECKUX CBOMCTB B BrinonnsaTs 3anaHus Ha
MepUoIax U rpymnmax. ONpeIeICHUE BAJICHTHOCTH.
O0pazoBaHue GUHAPHBIX Haxomauts cpenu npeanoskeHHbIX
coeanHenuii. [Touste 006 HOHHOI COEIMHEHUH BellecTBa C MOHHOM
cBs3u. Cxembl 00pa30BaHUs CBSI3bIO, ONPENIENATh CTEIICHU
MOHHOM CBSI3U. OKHUCJICHUS JIEMEHTOB.
. Moaenu KpuctaminyecKkon
PELIETKU XJIOPHUJA HATPHUSL.
11- BsaumoaelicTBre aToOMOB BsaumopeiicTBre aTOMOB OOBACHATH cXeMy 00pa30BaHHS
12- 3JIEMEHTOB- HEMETAJIOB XUMHUYECKUX DJIEMEHTOB- KOBAJIEHTHOM CBSI3U.

MEXTy cOO0H —
00pazoBaHKUE MOJIEKYJI
MTPOCTHIX BEIECTB.
KoBanenTtHast
HETOJISIPHAS XUMHUYECKas
CBSI3b.

B3auMonelicTBrie aTOMOB
3JIEMEHTOB- HEMETAJJIOB
MeXTy cO00H —
00pazoBaHUE MOJICKYJT
COEIMHECHU.

HEMETAJJIOB MEXTy co00i —
o0pa3oBaHHe ABYXaTOMHBIX
MOJIEKYJI ITPOCTBIX BELIECTB.
KoBaneHnTHas HenossipHas
XUMHUECKas CBSI3b. DJIEKTPOHHBIE U
CTPYKTYpHBIE (POPMYIIBL.
JemMoHncTpanus. Monenn
KPUCTAJLIMUECKUX PELISTOK ajiMas3a
u rpadura.Mcnonb3oBanue
WHTEPAKTUBHBIX TEXHOJIOTHIA.

M3o0pakath cXxeMaTHIECKH
KOBaJICHTHYIO TOJSIPHYIO H
HETIOJISIPHYIO CBSI3U.

HaspiBats OTInIHTEILHEIE
0COOEHHOCTH KOBaJICHTHOU
MOJISIPHOM M HEMOJISIPHOU CBSI3H,
HaxOJIUTh CPEIH MPEIIOKCHHBIX
COCIWHCHHH BEIIeCTBA C
KOBaJIEHTHOH MOJIAPHON U
HENOJIAPHOM CBSI3bIO.

KaK TIOCTPOCHUE PACCYKICHHS C
HCIIOJIb30BAHUEM PA3THIHBIX
JIOTUYECKHUX CXEM).

[TmarnpoBanue yueOHOTO
COTPY/JIHUYECTBA C YUUTEIIEM H
CBEPCTHUKAMH — ONIPEICIICHUC
1enu, GyHKIMNA YIaCTHUKOB,
CII0CO0O0B B3aUMO/ICHCTBHS.

VY4acTBOBaTh B KOJUIEKTUBHOM
00CyXIEHUH TTPOOIIEM,
MHTETPUPOBATHCS B TPYIIITY
CBCPCTHUKOB U CTPOUTH
NPOAYKTUBHOE B3aUMOJIENCTBUE U
COTPYJHUYECTBO CO
CBCPCTHUKAMH U B3POCIIBIMH.

YMeHHEe CaMOCTOATEIIBLHO
TUTAHUPOBATH ITyTH JTOCTHKCHHUS
Iejae, B TOM YHCHe
aJIbTEpPHATHBHBIE, OCO3HAHHO
BEIOMpaTh Haumboiee
3¢ (heKTUBHBIE CITOCOOBI pelIeHuUs
y4eOHBIX W MO3HABATEIBHBIX
3aj1a4;

ITocTpoeHne caMOCTOATEIEHOTO
mporiecca MOMCKa, UCCIICAOBaHUS
W TMPOBEJICHUE OTeparuii mo
00paboTKe, CHCTEMaTH3alINH,
0000IIEHNIO U UCITOIB30BAHHUIO
MOJyYeHHOU HH(OpMAIIHH.

®opMupoBaHUE
MPEJICTaBICHUI O XUMHUH KaK
YacTH 00IIeUeI0BEUECKOI
KYJIbTYPBI, YHUBEPCATHHOM SI3BIKE
HayKH, O3BOJISIIOIIEM OMUCHIBATD
Y U3y4aTh peaiabHbIC MPOLECCH U

§ 9. Ympl,

89,
ynp.2m,3y

8.10,ymp.1-
Sn

811lynp.1,2,
4n,3y




DIEeKTPOOTPHUIIATEIIEHOCT
b. KoBaneHTHast
MOJIIPHAsT XUMHUYECKast
CBSI3b.

SABJICHUA.

13 BzaumoneiicTBue aTOMOB Bzaumoneiicteue atomMoB Onpe/eneHne METaLIMYECKOM CBs3U, | DopMupoBaHHME OTBETCTBEHHOIO | §
3JIEMEHTOB METAJIOB METAJIOB MEXIy CO00H — OOBSICHATH CBOMCTBA METAJLIOB, OTHOIIEHUS K YYEHHUIO, 12ynp.1,2y,
MeXIy co0oi — o0pa3oBaHHe METAITHYECKOH WCXOJs U3 TUIIAa XUMUYECKOH CBSA3M, | TOTOBHOCTH M CITIOCOOHOCTH 311, TOBT.
obpasoBaHue cBs13u. OO00IIECTRIICHHBIE HaxOJINUTh YEPTHI CXOJICTBA U oOyJaromuxcs K CaMOPa3BUTHIO U §5-12,teTp.
METAJUINYECKUX 3JIEKTPOHBI. pas3nuuus ee ¢ KOBaJEHTHOH U caM000pa30BaHUIO HA OCHOBE
KpHUCTAJIJIOB. [lonoxeHne MeTasIoB U B | HIOHHOM CBA3BIO. MOTHUBAIMU K O0Y4YEHUIO U
MEPUOJUYECKON CHUCTEME XapakTepu3oBaTh: MO3HAHUIO.
XUMUYECKUX 371eMeHTOB /1. U. CBSI3b MEXAY CTPOCHUEM U BripabaTeiBath B
MeneneeBa. Baxxueiuye npocTele | CBOMCTBAMH METAJUIOB. IPOTUBOPEYMBBIX
BEIIeCTBa — METAJUIbL: JKeNe30, Hcnonb3oBaTh MproOpeTeHHBIE KOH(JIMKTHBIX CHTYaIUsIX
AMIOMHWHUH, KaIbIIUNA, MarHui, 3HAHUS AJ151 KPUTUIECKON OLEHKH MpaBuia NOBEICHUSA,
HaTpui, kanmui. O01Iue uH(pOpPMAIMK O MeTajliaxX, CIOCOOCTBYIOIIHE
¢u3nUecKue CBOMCTBa METAILIOB. UCTIOJIb3YEMBIX B OBITY. HEHACWJIbCTBEHHOMY U
. Konnekuus MeTamios. PaBHOIIPABHOMY IIPEOJOJICHUIO
KOH(JIUKTA.
14 O6001menue u KonTtpons 3HaHMi, yMeHUH, Pemenne ctannapTHBIX U OBnazneHne Hay4YHBIM [ToBTOpUTH
CHUCTEMAaTH3allus 3HAaHUI | HABBIKOB. HECTAHJAPTHBIX 33/1a4 10 CTPOCHUIO | TIOJXOAO0M K PELICHHIO 8§.5-12,
00 3JeMeHTax: MeTajulax | Pemenue 3ajaHuii IO NIPOWJICHHBIM | aTOMa, BAICHTHOCTH, HAXOXKICHUIO Pa3IMYHBIX 3a7a4. TeTp., 3a11. B
U HEMeTaJulax, O BUAAX TEMaM. OTHOCHUTEJILHON aTOMHOH H OBnageHre yMeHUAMH TeTp.
XMUMUYECKOH CBS3U BeinosnHeHne KOHTPOJIBHON paboThl | MOJIEKYJISIPHOW Macchl, onpeaeneHue | GopMyJIupoBaTh THIOTE3bI,
B popme ['MA. MacCOBOM J10JIM XUMUYECKUX KOHCTPYHUPOBATh, IPOBOIUTH
15 Konrponbhas padora Nel 3JIEMEHTOB B CIIOJKHBIX SKCIIEPUMEHTHI, OLICHUBATh
0 TeMe «ATOMBI COCMHEHUSX. MOJTyYEeHHBIE PE3yJIbTATHI.
XUMHUYECKUX 3JIEMEHTOBY ComnocTaBisiTh
9KCIIEPUMEHTAIbHBIE U
TEOPETUUECKHUE 3HAHUA C
00BEKTHBHBIMHU PEATTUSIMH JKU3HU.
16- IIpocTsle BemecTra — XapakTeprucTUKa MOJIOXKEHUS XapakTepu3oBaTh: @opMHUPOBaTh YCTONYHUBBIN 813ymp.1,3,4
17 MeTaJIIbl. AJIOTpONUs. JIEMEHTOB-METAJIJIOB B CBSI3b MEX/1y CTPOEHUEM H y4eOHO-TI03HaBATENLHOTO y

OO6mue gusnveckue
CBOMCTBA.

Ilepnoanueckoii cucreme.
Baxwueliive npocThie BENIECTBA-
METaJIJIbI: KeJIe30, aTFOMUHUM,
KaJIbLIWA, MarHuii, HaTpuH, Kanuii.
OO6mme ¢puznyecKkre CBONCTRA
METAJIJIOB.

CrpoeHne aTOMOB METAILIOB.
Meramndeckas CBI3b

CBOICTBaMH METAJLJIOB.

Hcnons3oBaTh mpuoOpeTEHHBIE
3HAHUS U1 KPUTHUECKOW OLEHKH
rH(OpPMAIIUHU O METaJLIaX,
UCIIOJIb3YEMBIX B OBITY.

XapakTepH30BaTh:

WHTEPEC K HOBBIM OOIIUM
crioco0aM perieHus 3aaa4

ApryMEeHTHPOBAaTh CBOIO
MTO3MIIMIO ¥ KOOPIAWHUPOBATH €€ C
MO3UIMAME TAPTHEPOB B
COTPYAHUYECTBE MPU BBIPAOOTKE
00IIeTo penieHns B COBMECTHOU




IIpocThie BelecTBa -
HEMETaJLIbI.
Annorponus. O6iue
(hu3uIecKue CBOMCTRA.
. Homyuenue o30Ha.
OO0pas3ubl 6esoro u
CEeporo 0JI0Ba, OO0 U
KpacHoro ¢docdopa.
Hcnonp3oBanue
WHTEPaKTUBHBIX
TEXHOJIOTHIA

(moBTOpeHme); pusndeckre
CBOMCTBa METAJIJIOB — MPOCTHIX
BEILIECTB.

AunnoTponus Ha IpUMeEpE 0JIOBA.
®u3nuecKre CBOMCTBA HEMETAJIOB
— IIPOCTHIX BEIIECTB.

Xumudeckue Gopmybl.

Pacuér oTHOCHTENBHOM
MOJICKYJISPHOW MacChl
(moBTOpEHUE).

[ToHsiTHE aJIOTPONIMKU HA TPUMEPE
Moau(UKAUN KACIOPO/a.
Amnnorponust pocdopa, yriaepona.
OTHOCUTENBHOCTh MOHATHI
«METaJNTHYECKHUE) U
«HEMETAJLTUYECKUE) CBOMUCTRA.
JleMoHCTpaluu: 0e10ro U KpacHOTo
docdopa.

JemMoHcTpanuu: oOpasip! 6e710ro
Y CEpOro 0JIOBA; MOIYYCHHE O30HA.
JlaboparopHbie OTBITHI.
[lony4yenue u cBOKMCTBa 030HA
HEMETAIJIOB. ALI0OMpOnus.

18

KomnnuecTBo BemiecTna.
Momnspnas macca

KpaTHble eTMHUIIBI KOJIMYECTBA
BEILECTBA — MHUJUIMMOJIb U
KUJIOMOJIb, MUJUTUMOJISIpHAS 1
KHJIOMOJISIpHAs! MacChl BEIIECTBA,
MUUTHMOJISIPHBIA U KHJIOMOJISIPHBIN
00BeMBI Ta3000pa3HBIX BEIIECTB.

19

ModsipHBIi 00BEM ra30B.

[TonsiTe 0 MOJISIPHOM OOBEME
razoB. HopManbHbie yCioBuUS.
CrnenctBue 3akoHa ABOTaipo.
BelnonHeHye ynpaxHeHNH ¢
HCIIOJIF30BaHUEM TTOHATHH:
«O00OBEMY, «MOJIbY, KKOTUIECTBO
BEILIECTBAY», «MACCay, «MOJSPHBIN
00BEM».

TMOJIO’KEHNE HEMETAIIJIOB B
MEPUOJUYECKON CUCTEME;
CTpOEHME aTOMOB HEMETAIJIOB.

ITpoBOIUTD pacUETHI IO XUMHYCCKUM
YPaBHEHHUAM C UCTIOJIb30BAHUEM
MOJISIPHOM MacChl M MOISIPHOTO
00BEMa Ta30B.

OOBACHATH 3aKOH ABOTaAPO.

3Hath o0mIKe hU3MUSCKUE CBONCTRA
METAJUIOB.

XapakTepru3oBaTh CBI3b MEXKIY
COCTaBOM, CTPOEHUEM, CBOMCTBAMHU
METaJJIOB.

XapakTepru3oBaTh PU3NUCCKUC
CBOICTBa HEMETAILIOB.

[ToHUMaTh CBSI3b MEXIY COCTaBOM,
CTPOEHUEM U CBOMCTBAMHU
HEMETAJUIOB.

3HaTh oNpeaeneHrue TOHITHIA
«MOITbY, «MOJISIPHASI MACCa».

Bpraucisite MOJISIpHYIO Maccy 10
(dhopmyne coeAMHEHHsI, MacCy
BEILECTBA M YUCIIO YACTHIL IO
M3BECTHOMY KOJIMYECTBY BEIECTBA
(1 oOpaTHbIe 3a/1a9n).

3HaTh OIIpEACTICHUE MOJIAPHOI'O

00BEMA Ta30B.

Brraucisite 00beM raza 1mo ero
KOJMYCCTBY, MacCCy OpCACIICHHOT'O

JACATCIIBHOCTH,

OpUEHTHPOBAThLCS Ha
pasHoo0Opasue CIroco00B PEIICHHUS
3ajad.

YcTaHaBIuBaTh MPUIHHHO-
CJICJICTBECHHBIE CBSI3U;

Buocuth HEOOXOIUMBIE
KOPPEKTUBHI B JICHCTBHE TIOCTIC
€ro 3aBEpIICHHUS Ha OCHOBE €ro
OIICHKH ¥ y4eTa XapakTepa
ClIEJIaHHbIX OLINOOK.

®opMUpOBaHUE YMEHUN
YCTaHaBJIUMBATh CBA3U MCKIOY
peaJIbHO HAOJII0IaEMBbIMU
XMUMUYECKUMH SBJICHUSMH U
IpoLeccaMu, IPOUCXOISIINMH B
MHUKPOMHUPE, OOBSICHATH MPUIUHBI
MHOTr000pasusi BeIECTB,
3aBUCHUMOCTb UX CBOMCTB OT
COCTaBa M CTPOCHUS, a TAKXKe
3aBUCUMOCTb IPUMCHCHU A
BEIIECTB OT UX CBOWCTB.

YMeHue o1leHuBaTh
MPAaBUIILHOCTD BBITIOTHEHUS
y4eOHOM 3a71a91, COOCTBEHHBIC
BO3MOYKHOCTH €€ PELICHHUS.

BriaBurats Bepcuu perieHus
po0JIeMBI, 0CO3HABATH
KOHEYHBIH pe3yabTart, BRIONpaTh
13 MPEJIOKECHHBIX U UCKATh
CaMOCTOSITENILHO CPEJICTBA
JOCTHIXCHUS L CIIHN.

AHaIM3UpOBaTh SMOIMOHAIIEHEIC
COCTOSIHUSI, TOTYYCHHBIE OT
YCHENTHON (HEYCTICTITHO )

814.ynp.2,4,
Sy,3n

§.15. Yop
1,26,3a,8,5.

§ 16. Yup
1la,2a,3a




obbeMa 1 Yrciia MOJICKYJI Tasa (¢
oOpaTHBIC 3a/1a4H.

JACATCIIBHOCTH, OLICHUBATh UX
BJIMAHKUEC HAa HACTPOCHUE

YeJIoBeKa.
20 Pemenne pacueTHbIx BelnonHeHNe ynpaxHEHUN ¢ ITosTOpPUTH
3a71a4 C MCIOJIb30BAHMEM | HUCIIOJIb30BAHHEM ITOHATHIA: BocnponsBomuTh 1o nmamMaTH §.13-16
MOHATHH «KOJIHYSCTBO «OOBEMY, «MOJIbY, «KKOTHIECTBO uH(pOpMaIrio, HeoOXoauMyIo it | Ynp..16,20,
BELIECTBA», «MOJISIPHBIM BEIIECTBA», «Macca», «MOJISPHBIN peuieHus yuyeOHON 3a1a4H. 40,5a
00BEeM», «MOJISIpHAS 00BeM». IIpou3BOANTE pacueTh
Maccay, «[O0CTOSHHAS C MCIIOJIb30BaHUEM MOHATHH
ABorazpo» «KOJIMYECTBO BEIIECTBAY,
«MOJISIPHBIA 00BEMY, «KMOJISIPHAS
21 [NoaroroBka k [ToBTopenue, 0600IICHNE H Maccay, «IOCTOSIHHAs ABOTaPO» [ToBTOPHUTH
KOHTPOJIBHOH paboTe 1o | 3aKperieHre 3HaHUH 110 TeMe. §.13-16
teme «lIpocTeie PelreHne TUNOBBIX 3aJaHUIL. VYop..18,2B,
BEIIECTBAY» 48,56
22 KouTposabHas padota KoHTposih 3HaHWIA, YMCHHIA,
Nel no Teme «IIpocThlie | HAaBBIKOB.
BelecTBAY
23 CreneHb OKUCICHHUSL. bunapHsble coequHeHUS. [IpaBunbHO HA3BIBATH: OMHAPHEIC PasButue BHyTpeHHEH NO3ULUU § 17. Yop
Bunapusie coenuHeHus. ITonsiTHE O CTETIEHH OKHCIICHUSI. COCIMHEHHS 10 UX XUMHUYECKUM LIKOJIbHUKA HAa YPOBHE 1,2,5n
OnpexesneHne CTENEHN OKUCIIEHUS | (opMynam. MOJIOKHUTEIBHOTO OTHOIIEHUS K
B OMHAPHBIX COCTMHECHUSIX. Onpenensarp: CTeNeHb OKUCIEHUS HIKOJIE, TOHUMaHUS
Cocragiienue GpopMyJsibl OMHAPHBIX | 3JIEMEHTOB B COCIMHEHUSIX. HEOOXOIUMOCTH YUCHUS,
COCIMHEHHH 10 CTENeHU OmnpenensaTs NPUHAIIISKHOCTD BBIPQ)XEHHOT'0 B ITpeo0i1ajaHuu
OKHCIICHHUS., 00N cr1ocod ux BEIIECTB K KJIACCY OKCHJIOB, y4eOHO-TT03HABATENLHBIX
Ha3BaHUS. Ha3bIBaTh €r0, COCTABIATH POPMYIBI | MOTHBOB ¥ MPEIAIOYTCHHN
1. O6pa3is! XJI0pUIOB, OKCH/IOB. COLIMAJIBHOTO CII0C00a OLEHKH
CyJb(HI0B, OKCHAO0B METAJLIOB. OmnpenensaTs BaJICHTHOCTh U CTEIIEHb | 3HAHUH.
24- Baxxneiimne kiaccsl bunapHslie coequHenus OKHCJICHHUS JIEMEHTOB B OMHAPHBIX § 18. Ymp
25 OMHAPHBIX COCAMHEHUN — | HEMETAILIOB: OKCHUBI, JICTYIHE COCJIMHEHHSIX, COCTABIIATh PopMyibl | DopMUpOBaHUE BRIPAKEHHOMN 1,411,2,6y.
OKCH/JIBI U JIETy4He BOJIOPOJHBIE COETUHEHUS, X COEMHEHHI 10 CTENIeHN OKUCIICHUs, | YCTOHUMBON ydeOHO-
BOJOPOIHBIE cocrtaB u Ha3BaHus. [Ipen- Ha3bIBaTh OMHAPHBIE COETMHEHMS. MO3HABATEFHOW MOTHUBAILIUU
COEIMHEHMS. CTaBUTEIIM OKCHOB: BOJIA, YUYEHUA. 3az. B rerp.

YTIIEKUCIBIH ra3, HeraleHas
u3BecTh. [IpeacraBurenu neTydanx
BOJOPOJIHBIX COEAUHEHUI:
XJIOPOBOJIOPOJ M aMMHMAK.
Cocrasienue popmy, ux Ha3Ba-
Hust. PacueTsl o opmyiiam.
XapakTepucTUKa BaXKHEHIIINX CO-
enuHeHuil. VIX mpencraBurenu:

®opMHpOBaTh YMEHHE TPOBOIUTH
CpaBHEHNE M KJIACCU(PHUKAIIIO TI0
3a/IaHHBIM KPUTEPHSIM;

YMeTh OIIpEACIIATE MPUHAMIC)KHOCTD

BCIIICCTBA K KJIAaCCy OCHOBaHHﬁ,
Ha3bIBaTh €10, COCTaBJIATH q)OpMyJ'H:I

CoBepIieHCTBOBAaTh YMEHHE
J0roBapuBaThCAa U IMPUXOIUTH K
00I1eMy PELIEHHIO B COBMECTHOM
JeSITeTbHOCTH;

Pa3BuBaTh yMeHUE IPOAYKTHBHO
paspemats KOHQIUKTE HA OCHOBE




Hgo, COQ, CaO, HCI, NH;
. O6paszist okcnnos: P,0s, CO,,
SiO, H,O

OCHOBaHHIA.

3HaTh KAYECTBEHHYIO PEaKIIUIO Ha

ydera
HWHTEPECOB U MO3ULIUM BCEX €TO

Y4aCTHUKOB;,

26 OcHoBaHusl. CocraB 1 Ha3BaHHE OCHOBaHUH. X | pacIO3HaBaHME ILENOYEH, HA § 19. Ymp.
Kkiaccudukarys. MTHARKaTOPHI. YTJIEKUCIIBIH ra3. ly,2- 56 -m.
JdeMoHcTpanus. ®opMUpOBaTh YMEHHUE YUUTHIBATh
3HaKOMCTBO ¢ 00Opa3namu ®opMHUpOBATH PEICTABICHUE O BBIJICTICHHBIC YUUTEIEM
OCHOBaHUH. HOMEHKJIaType HEOPTaHMIECKUX OpWEHTHPHI EHCTBHUS B
J. Tabnuniia pacTBOPUMOCTH COEMHEHMII. HOBOM Y4eOHOM MaTrepuase B
TUAPOKCHUIOB U COJIEH B BOJE. COTPYIHUYECTBE C YUUTEIIEM;
CocTtaBnsats GhopMyIIsl OMHAPHBIX
JI.1. O6pasipl menouei(TBEpaAbIX 1 | COCTMHEHHH 110 H3BECTHON [InanupoBath cBOU ACHCTBUS B
B paCTBope) Y HEPACTBOPHUMBIX BAJICHTHOCTH aTOMOB. COOTBETCTBUHU C TIOCTABJICHHON
OCHOBAHMIL. HccnenoBath cBOMCTBA H3yYaeMBbIX 3aa4el U yCIOBUSIMU €€
BEIIIECTB. peanuzanuu.
2. I3MeHeHue oKpacKu
WH/IMKATOPOB OnuchIBaTh XUMHUYECKUE PEAKITHH, JlenaTh BBIBOJIBI U3 pE3yIbTaTOB
Ha0IIt0JTaeMbIe B XOJIe MTPOBEJICHHBIX XUMHYECKUX §20.ymp.2y, |
CocTas U Ha3BaHHe KuCIoT. Mx JIEMOHCTPAIMOHHOTO OITBITA. JKCIIEPUMEHTOB. 3,41, § 19.
27 Kucnotsr. knaccuduranys. UHIuKaTopsl. VYop.6n
KnaccudunmpoBars n3ydaemeie BhIyunTs
BEIIECTBA I10 KJIACCaM. HA3BAHUS U
. (hopMyITBI
XapakTepu3oBaTh COCTaB U CBOMCTBA KHCIIOT
28- Conu. CocTaB 1 HOMEHKIIATYpa COJIEH. BEILCCTB OCHOBHBIX KIacCOB §21. Tabmn. 5.
29 Cocrasienue GopmMyi conei. HCOPTaHMYCCKUX COCAMHCHIN. VYop. 1, 3an
B TETP.
Paccmotpets cocTaB, Ha3BaHUS U §21. Tabu. 5.
KJIACCU(UKAITUIO KUCIIOT. Vip. 2,31,
3a] B TETP.
CdopmupoBath MOHATHE O COMSX.
PaccmotpeTs cocTaB v Ha3BaHUS
COJIEH.
30 Amop¢HbIe 1 Bemecta MONEKyIJISIpHOTO ITonsiTHE O MEKMONIEKYIIIPHOM Oco3HaBaTh €AUHCTBO U 8.22
KPUCTAJUIMYECKHE CTpOeHHUs. 3aKOH MOCTOSHCTBA B3aUMOJICUCTBUHU U MOJIEKYJISIPHOU LIEJIOCTHOCTH OKPY>KaIOLLEro ymp.1,3,5,6
BemecTa. THIbl BelecTB. MoeKyIsipHbIe, HOHHBIE, | KPUCTAIIMYECKOM perieTKe. MHpPa, BO3MOKHOCTH €0
KPHUCTAJUTHIECKIX aTOMHBIC U METAJUTHIECKUE CBOIiCTBa BEMIECTB C STUM THIIOM MT03HABAEMOCTH U OOBSICHUMOCTH
pELIETOK. KPUCTAJUIMYECKUE PELICTKU. KPUCTAJUIMUECKON PEIICTKHU. Ha OCHOBE JIOCTH>KCHUM HAyKU.

3aBHCUMOCTE CBOMCTB BEIIECTB OT
THITa KPUCTAUTMYECKON PEIICTKH.
J. Moaenu KpucTaTn4ecKux

CBoiiCcTBa BEIIECTB C PA3HBIM TUIIOM
KPUCTAJUTMYECKON PEIIeTKH, UX
MIPUHA]IEKHOCTh K Pa3HBIM KJlaccam

CamocTosTensHO OOHAPYKUBATh
1 GopMyIUPOBATh YICOHYIO
npoOJieMy, ONPEAENATh Lelb




PEIIETOK.

coenrHeHn. B3anMoCBsI3b THIIOB
KPUCTAJUIMYECKUX PEIIETOK U BUIOB
XUMHYECKOHN CBA3H.

y4eOHOU JACSITeIbHOCTH.
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YucTele BelecTBa U
CMECH.
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Ilpaxmuueckasn
padomaNe? «OQuucmka
3a2pA3HEHHO
nOBAPEeHHOIl o)

HucTele BELIECTBA U CMECH.
Mertoap! aHanu3a BELIECTB
Paznenenue cmeceit. Ounctka
BelecTB. OUIbTpOBAHUE.
[IpuponHeie cMecu: BO3YyX,
MIPUPOIHEIN Ta3, HEPTH,
MPUPOIHBIC BOABL.

[Tpumepsb! KUJIKUX U
ra3o00pa3HbIx cMecei. CriocoOb!
pa3zaeneHust cMeceil.

J.1. B3psiB cMecu Bogopoaa ¢
BO3/1yXOM.

2.Paznnynbie 00pa3ibl cMecei.

3.Croco0nlI pa3ieicHus CMeceid, B
TOM YHCJIE ¥ C IIOMOIIBIO
JeTTUTEIILHON BOPOHKH.

JI.2. Pa3nenenuie cmecu peuHOTro
HecKa M MOBapeHHOU COJIH.
Hcronp30BaHne HHTEPAKTHBHBIX
TEXHOJIOTHH.

[MpubGops! it UALTPOBAHMUS,
BBINIAPUBAHUS, BO3TOHKH.
COOTBETCTBYIOIINE VISl OIIBITOB
pacTBOPBI U CMECH BEIIECTB.
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MaccoBas 1 00beMHast
JIOJIS1 KOMIIOHEHTOB CMECH
(pactBOpAa).

MaccoBast 1 00beMHas 0JIH
KOMITOHEHTOB CMeCH (pacTBopa).
PacueTsl, cBsi3aHHBIE C
HCIIOJIb30BAHUEM TOHSITHUS <«JIOJIS».
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Ilpakmuueckasn
pabomake3
«lIpuzomognenue
pacmeopa caxapa u
pacuem e20 maccoeoi
00U ¢ pacmeopey

[Ipurorosnenue pacTBopa ¢
3aJJaHHOM MacCOBOM J0JIeH
PacTBOPEHHOT'O BEIIECTRA.
Brrancnate Maccy caxapa u 00beM
BOJIbI HEOOXOIUMBIE TSI

IloHsiTHE O YMCTOM BEIIECTBE U
CMECH, UX OTIIMYHC.

YMeTh 00pamaThcs ¢ XMMHYECKON
OCYA0H 1 T1ab0PaTOPHBIM
00opymOBaHUEM.

T'oTOBUTH pacTBOp 3alaHHOM
KOHIIEHTPAINH, PACCUNTHIBATH
MacCOBYIO JI0JTI0 pAaCTBOPEHHOTO
BEIIIECTBA.

IIpou3BOANTH pacyeThl MACCOBOM U
00BEMHOM J10JI€EM KOMIIOHEHTOB
CMECH BELIECTB.

BpruncisaTe MaccoByrO 01O
BEILIECTBA B PACTBOPE IO U3BECTHOM
Macce pacCTBOPEHHOI'O BEUIECTBA U
Macce pacTBOPUTEISL.

Brruncnsats Maccy pacTBOPEHHOTO
BEIIECTBA U PACTBOPUTENS, IS
IIPUTOTOBJICHHUSI OIIPENEIEHHON
MAacchl pacTBOpa ¢ U3BECTHON
MAacCOBOH 10J1€i paCTBOPEHHOTO
BEIIECTBA.

Brruucnsate Maccy caxapa u 00beM
BOJBI HEOOXOIUMBIE IS
IIPUTOTOBJIEHUS pacTBOPA.
Pemenue pacueTHbIX 3a1a4 ¢
HCIIONb30BAHUEM ITOHSITHUS «HOJIS».
T'otoBUTE pacTBOpHI 3a1aHHOM
KOHILICHTPALUU.

BrinBuraTh Bepcun pemeHus
po0IeMBI, 0CO3HABATH
KOHEUYHBIH pe3ynbTaT, BRIOUPATh
U3 TIPEAJIOKCHHBIX U UCKATh
CaMOCTOSITETIHHO CPECTBA
JOCTHKEHHS IIETTH.
@opMUpOBaHUE YMEHUN
BOCIPHUHHAMATH, IlepepadaThIBaTh
HPEeIBSBIATE HHPOPMAIIHIO B
CJIOBECHOM, 00pa3HOH,
CUMBOJIMYECKOH (hopmax,
aHAIN3UPOBATH U
nepepadaThBaTh MOyYCHHYIO
WHPOPMAITUIO B COOTBETCTBHH C
MIOCTaBJICHHBIMH 33Ja4aMHU.

OCyIIECTBIIATh aHAJIN3 00BEKTOB
C BBIJICTICHUEM CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX MPU3HAKOB/
aHAJIM3UPOBATh, CPABHUBATD,
KJIACCU(UITMPOBATH U 0000IIaTh
(hakTh 1

SIBTICHUSI.

Crtpoutsb J1I0ruYecKoe
paccyXJieHue, BKIII0Yarolee
YCTaHOBJIEHUE TPUYUHHO-
CIICICTBCHHBIX CBSI3CH.
[IpuMeHsTh MoNy4YeHHbIE 3HAHUS
B MTOBCETHEBHOM JKU3HU.

Bri0op Hanbonee 3¢ ek THBHBIX
CIOCcO0OB pelIeHMs 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUI.

Peduexcus cioco6oB u yciioBuit

8. 23 ymp.
1,2,4y, non.3

OTYECT

§24. Yop 1
—3n

§ 17-24,
ynp.6,7m,3a
JI.B TETP.




MIPUTOTOBJICHUS PACTBOPA.

JIeWCTBHSI, KOHTPOJBL U OIICHKA

35 Pemienue pacyeTHbIX Pemenue 3amau no Bapuantam c MPOLIECCA U PE3YIIBTATOB 8§ 17-24,
3aJ1a4 C UCTIOJIh30BAHUEM | HCIIOJIb30BAHUEM JIESATEIILHOCTH. yp.4,51,3a
TIOHSITHS «JTOJIS. WH(POPMAITUOHHBIX TEXHOJIOT UM, IL.B TETp.
36 KourtpoJsbHuas patora Koutpons 3Hanumii, ymeHui, Pemenue kKoHTPONILHOM PabOTHI,
N2 o Teme HaBBIKOB. cocraBieHHO# 1o Ty ['HA.
«Coennnenus
XUMHYECKHX
3JIEMEHTOBY.
37- dusnyueckue u SIBieHMS, CBI3aHHEIC C XHWMHUYCCKHE TIOHSTHS: OpuenTaIus Ha TOHUMaHHE § 25. Yp.2-
38 XAMUYECKHUE SIBIICHUS B W3MEHEHUEM KPUCTALINYECKOTO XUMHUYECKAs peaKius, MPUYUH ycrexa B y4eOHOM 6y
XUMUH. CTPOCHHUS BEIIECTBA MIPH KJIacCH(UKAIMS PeaKITHii JIEATEIbHOCTH. 8§ 26. Ymp.1-
JlaboparopHnas pabora MTOCTOSTHHOM €T0 COCTaBe, — (3x30TEpMUYECKHE U 6y

«CpaBHEHUE CKOPOCTHU
peakLum» «OKHUCIeHNE
MeI»

(uznyecKue SBICHMS.

duznyeckue IBJISHUS B XUMHUU:
TACTUJUIALINSL, KPUCTAJUIH3AITHS,
BEITIADUBAHUE W BO3TOHKA BEIIIECTB,
ueHTpudyrupoBaHue.

SIBneHusi, CBsI3aHHBIC C
M3MCHCHHEM COCTaBa BEIIECTBA, —
XUMHYECKHE PEaKIIHU.

[Tonsitue 00 sK30- U
SHIOTEPMUYECKHUX PEAKIIUX.
Peakuuu ropeHus Kak 4aCTHBIN
clTydail 3K30TepMHUECKUX pPEaKIIUil,
MPOTEKAIOIINX C BHIACICHUEM
CBeTa.

JdemoHcTpanuu.

Konnexuus HepTH 1 IPOILYKTOB ee
nepepaboTku. Bo3ronka ioxa.
JlabopaTopHbIe ONBITHI.
Pa3nenenne cmecei.

PacTBopenue nepmaHraHara Kaius;
TP Qy3Hst TyMUCTHIX BEIIECTB C
rOpsIIeH JJAMIOYKH HAKATUBAHHS.
[Tpumepsl XUMUYECKUX SIBICHHIA: )
ropenue Maruus, ¢ochopa; 0)
B3aMMOJCHCTBUE COISTHON KUCIIOTBI
C MPamMOpPOM HJIM MEJIOM; T)

SHAOTEPMUYECKUE PEAKITIH).
TlonsiTe sIBIEHUN KaK U3MEHEHUH,
MIPOUCXOISIINX C BEIIECTBOM.
dusnyeckue IBICHUS B XUMHH:
JTUCTUJUIALNS, KPUCTAJUIA3ALINS,
BHITIAPUBAHUE M BO3TOHKA BEIIIECTB.
Crioco0bI OYHCTKH BEIIECTB, OCHO-
BaHHBIEC HA MX (U3NIECKUX CBOM-
CTBax.

O4HnCTKa MUTHEBOH BOEI.
IIeperouka.

[loHsATHE O XMMUYECKHX SIBICHHSIX,
UX OTJINYHE OT (PU3HUYECKUX.
[Ipu3Haku 1 ycia0BUs NpOTEKAaHUA
XUMHUYECKUX PEaKIIUil.
OcylIecTBIIATh aHATU3 00BEKTOB C
BBIJICJICHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB.
OcCymecTBIATh CHHTE3 KaK
COCTaBJICHHUE 1ICJIOr0 U3 YaCTeH.

HaOmronaTs 1 OnHUCHIBATH
XUMHUYECKUE PEAKIIUHU C IIOMOIIBIO
€CTECTBEHHOIO SI3bIKA U SI3BIKA
XAMUH.

I/ICCJ'IC,I[OBEITL YCJIOBHS, BJIMAIOIINC

Y4eOHO-TI03HABATEIHLHBIHA
HMHTEPEC K HOBOMY y4eOHOMY
MaTepUaity ¥ Criocodam pereHus
HOBOM YaCTHOM 3a/a4H.

CTpouTh MOHATHEIE 7151 TApTHEPa
BBICKA3bIBaHUs, YUYUTHIBAIOILNE,
YTO NapTHEP 3HAET U BUAMT, & YTO
HET.

OcCyIIeCTBISATh UTOTOBBIN U
MOIIArOBBIM KOHTPOJIb 110
pe3yibTaTy.

AlIeKBaTHO BOCIIPUHUMATh
OIICHKY YUUTEIIA.

dopmupoBaHUE OTBETCTBEHHOTO
OTHOIICHHS K YUCHHIO,
TOTOBHOCTH H CITOCOOHOCTH
00Y4JaroIuUXCs K CAMOPa3BUTHIO U
camM000pa30BaHMIO Ha OCHOBE
MOTHUBAIIUU K O6y‘-IeHI/IIO u
MO3HAHUIO.

OcBoeHHe COMaIbHBIX HOPM,
MpaBWI MOBEACHUS, POJIEH U
(hopM colMaNbHON KU3HU B




Pa3JI0KCHUE IIEpMAaHraHaTa KaJius.
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XUMHUYECKUE PEaKIIUH.
YpaBHEHUS XUMUYECKUX
pEaKLHUid.

3aK0H COXpaHECHHS MacChl
BEIECTB. XUMUYECKUE YPABHCHUS.
3HauYeHHE UHIEKCOB U
koa(urmerToB. CocraBicHUE
YPaBHEHUI XUMUYECKUX PEAKIUH.
Otinune xuMm. oT pus. siBicHus. P.
ropenus. KonuuecTBeHHast cTOpoHa
XUM. PEaKkIuil B CBETE YUeHHUS 00
aToMax U MOJIEKyJiaX. 3HAUCHHE
3aKOHA COXPAHEHUS MACChI
Bewects. Pons M.B. JlomoHOCOBa
u [Ix. JlanbToHa B OTKPBITUU U
YTBEPKIICHUU 3aKOHA.
JemoncTpauus. Bzaumonelicteue
COJISIHOM KHMCIIOTBI C MPaMOPOM HJIU
MEJIOM; TIOJy4YeHUE TUIPOKCUAA
menn (11);
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Pacuers! o XxuMu4eckum
YPaBHEHUSIM.

Brruncienue no XMMHYECKUM
YpaBHEHUSAM MaccChl, 00bemMa
WJIM KOJIMYECTBA OJTHOTO U3
MIPOJIYKTOB PEAKLIUU 10 Macce
HCXOJIHOTO BELIECTBA,
COJIEPIKaLIET0 ONPENEICHHYIO
JIOJTIO TIPUMECEH.

Ha CKOPOCTb XMMHYECKOW pPEaKIINu.

BrmmonusaTs npocreiime
BBIYHCIICHHS [T0 XUMHUYECKUM
YPaBHEHUSM.

OOBACHATH pazanyle MEKAY SHAO- U

OK30TCPMHUYCCKUMU PCAKIIUAMU.

YMeTh MMPpAaBUJIBHO 3allUCBIBATh U
pas3inyaTb XUMHUYCCKUE PCAKIIUU.

Pemenne 3aga4 Ha HAXO0XKICHUE
KOJIMYECTBA BEIECTBA, MACCHI MU
o0BeMa MPOyKTa PEaKIIHH I10
KOJIMYECTBY BEIIECTBa, Macce WIIH
00bEMY UCXOIHOTO BEIIECTBRA.

Pacuersl ¢ HCITOIb30BaHHEM TTOHSATHS

«IOJIs», KOT1a UCXOAHOE BEILIECTBO
JTaHO B BUJIE pacTBOpa C 3aJaHHOM
MAacCOBOH J10J1€i paCTBOPEHHOTO
BEIIECTBA UM COACPIKUT
ONPEACIICHHYIO JOJII0 IPUMECEH.

Brrancnsares mo XuMu4ecKkum
ypaBHEHUSAM Maccy, 00beM WIn
KOJIMYECTBO OJJHOTO U3
IIPOJIYKTOB PEAKLIUU 10 Macce
HCXOJHOTO BEIECTBA,
COJIEPIKAIIETO ONPENIEICHHYIO
JIOJTFO TIPUMECEH.

IPyIIax ¥ cOO0IeCcTBaxX,
BKJIFOYAst B3POCIIBIC U
COIIMAJIbHBIC COOOIIECTBA.

VYMeHne COOTHOCUTE CBOU
JIEUCTBUSI C ITTAHUPYEMBIMHU
pe3yibTaTamMu, OCYIIECTBISTh
KOHTPOJITb CBOCH JESITEITLHOCTH B
MPOIIeCcCe JOCTIKCHUS
pe3ynbTara.

®opMUpOBaHUE YMEHUN
6e3onacHoro u 3(PEeKTUBHOTO
UCTIOJIb30BaHMs 1a00PaTOPHOTO
00opymoBaHus, MPOBEICHUS
TOYHBIX U3MEPEHUN U
aJIcKBATHOM OLICHKHU
MOJy4YEHHBIX PE3YNIbTATOB,
MPEICTABICHUS HAYYHO
000CHOBAaHHBIX APIYMEHTOB
CBOUX JI€WCTBUI, OCHOBAHHBIX
Ha MEXIIPEIMETHOM aHaJIN3e
yueOHBIX 3a/1a4.

dopMUpoBaHUE YMEHUN
YCTaHABIIUBATh CBSI3U MEXKILY
peaIbHO HAOJII0IaEMBbIMHU
XMUMUYECKUMHU SBJICHUSMH U
poleccaMu, IPOUCXOISIIMMH B
MUKPOMHUPE, OOBSICHATH MPUIUHBI
MHOT000pa3usl BEIECTB.

§ 27
Yop.2,3n

§ 28. Ymp.
12,30




41 Peakiuu paznoxxeHusl. OTiau4aTh peakiuy pa3ioKEHUs OT
ITonsiTHE 0 ckOpoCTH Knaccudukarms XxuMiuaecknx JIpYrUX TUIIOB PEAKLUMN, COCTABISATh
XUMUYECKUX PEaAKIIHM. peaKIHii o YUCTY U COCTaBY YpaBHEHUS peaKIuil JAaHHOTO TUIIA.
Karanusatopsl. HCXOJIHBIX U MOJyYHUBIIUXCS
DEepMEHTBI. BELLECTB — PEAKIIUH PA3JIOKEHHUS. Knaccudukamms xuMmiuaecknx

peaKIuii Mo YUCITy U COCTaBy
[ToHsiTHE CKOPOCTU XUMHUUYECKOU HUCXOJHBIX U MOTYYUBIINXCS
peaKLyH. BEILIECTB.
Karanuzatops. OOBSCHATH IPUYHHEI, BIUSIONINE HA
CKOPOCTb XUMUYECKUX PEAKIIUA.
JdemoncTpamuu. 1.91ekTponm3
BOJIBI. 2. Paznoxenue OOBACHATH AEHUCTBUE KAaTATN3aTOPOB
HUTPATOB KaIWs, IEpMaHraHaTa Ha CKOPOCTh PCAKIIMH, UCIIOJIb3yA
kanus, ruapokcuaa meau(Il), HaOIIO/IEHUS B XOJI€ JIA0OPATOPHBIX
IIEPOKCHUIa BOAOPOIA. OIIBITOB.

42 Peakuuun Knaccudukarms XxuMuaeckux OTauyath peakluyd COEIUHEHUST OT
COCIUHEHMS. peaKkLuii 110 YUCITy U COCTaBy JIpYruX THUIIOB PEAKLUM, COCTABIATh
Karanutuueckue u HNCXOAHBIX U IMOJTYYUBHIUXCA YpaBHCHUA peaK]_[I/Iﬁ JAHHOI'O THIIA.
HEKaTaJIUTUYECKUE BELLECTB — PEAKIIUHU COCAUHECHMUSI.

peakmuu. OOpaTHMbIe U
HEOOpaTHMBbIE PEAKIIUH.

Karanutnyeckue peaxu.
JdemoHcTpanuu.
1.OcymiecTBieHNe MIEPEXOIOB:
S >80, > H,S0;

P > P,0s> H3PO,

Ca > CaO > Ca(OH),
2.0kucneHne MeIM B TUTAMEHU
CIIMPTOBKHU WUJIN I'OPEJIKH.
3.I'openue docdopa.

4 B3auMoeicTBue
obpasosagierocs P,Os ¢ Bogoi.

Paznuuate cpenu npemaiosKeHHbBIX
peaKIuil peakIuu KaTaIUTUIECKUE.

Pemiate 3aaHusa Ha OCYLIECTBICHUE
LIETIOYKHU IIPEBPALLEHUI C IOMOLIBIO
ypaBHEHUH peakiuii, oTpabaTeIBas
HAaBBIKY IIPABUIILHOTO COCTABIICHUS
YPAaBHEHUS] XUMHUECKHUX PEAKLIUH.

Oco3HaBaTh MOTPEOHOCTH U
TOTOBHOCTB K CAMOOOPa30BaHHIO,
B TOM YHCJIE M B paMKax
CaMOCTOSITETIBHOM JIESTEIbHOCTH
BHE IIKOJIBI.

Y4YuThCA UCIOJIB30BaTh CBOU
B3Il HA MUP I OOBSICHEHHUS
Pa3INYHBbIX CHTyaHHﬁ, peUICHUA
BO3HHUKAIOIINUX HpOGJ'ICM n
HN3BJICUCHUS JKU3HCHHBIX YPOKOB.

Pabotast o ruiany, cBepsITh
CBOM JICUCTBHS C LIENBIO U, TPU
HEOOXOTUMOCTH, UCIIPABJISTH
OIITMOKH CaMOCTOSITENHHO.

CaMoCTOSTEIIFHO 0CO3HABAaTh
MIPUYUHBI CBOETO yCIIeXa WK
HCyCHCX& 1 HAXOAUTh CHOCO6I)I
BBIX0/Ia U3 CUTYaIlUH HEycIexa.

KoppekTupoBaTs 1e4TeNnbHOCTD:
BHOCUTb U3MEHEHHS B MPOLIECC C
YY€TOM BO3HHUKIINX TPYIHOCTEH
W OMIMOOK; HaMeYaTh CIIOCOObI UX
yCTpaHEeHUS;

A,Z[eKBaTHO, OCO3HAaHHO "
ITPOU3BOJIBHO CTPOUTH PCUYCBBIC
BBICKAa3bIBaAHUA B yCTHOI71 nu
IMMCHbMCHHOH peuu.

Omnpenenenne
MOCIIEA0BATEILHOCTH
MTPOMEXKYTOUHBIX IIETICH

8§29
Vmp.1,2,4,5,
3y.

§ 30.
VYup.16,8,,2,
4y,nom.5.




43 Peakumu 3amenienus. Knaccudukanus XuMUIECKHX OTnr4ath peakiuy 3aMeIeHHUsT OT
DNEeKTPOXUMUYECKHUH PSI/T | PEaKIIHiA [T0 YUCITY U COCTaBY IPYTHUX TUTIOB peaKklni, 3HATh
HaIpsKECHUN METAILJIOB, HCXOJIHBIX U TOJTY4YUBIIUXCS YCJIOBUSI TCUCHHUSL.
€rO0 MCIIOJIb30BaHue JIJIs BEIIECTB — PEaKIINU 3aMeIIeHUSI. YMeTh COCTaBIIATh yPaBHEHHUS
MPOTHO3UPOBAHUS XuUMHYECKHE CBOMCTBA METAIOB — | PEaKLIMK B3aMMOIEHCTBUSI METAIIIOB
BO3MO>KHOCTH B3aUMOJICUCTBHE C PACTBOPAMU C pacTBOpaMU KUCTIOT U COJICH,
MPOTEKAHUS PEAKIIUH KHCJIOT U COJeil. HCTIONB3YS PAJl aKTUBHOCTHU
MEXIy MeTaJllaMu 1 METaJJIOB.
pacTBOpaMu KUCIOT. JleMOHCTpaLUH OOBSACHATH NPAKTUICCKOE 3HAUCHUC
Peaxiiuu BeITECHEHUS 1.B3aumoeiicTBYE IIETOUHBIX Ha MPaKTUKE JECKTPOXUMUIECKOTO
OJTHUX METAJJIOB U3 METAJUIOB C BOJIOM. HaIpPsDKEHUST METAJIOB, OOBSICHSSA
PacTBOPOB UX coJien 2.B3aHMOI[eI7'ICTBHe MUHKA U YCJIOBHSI MPOTCKAHUA
ApYyIruMu METaJllIaMU. aJIFOMUHUY C paCTBOpaMI/I COJISHOU MMPEAJIOKECHHBIX CXEM ypaBHeHI/Iﬁ

¥ CEPHO# KHCIIOT. peakiuii.
3.Bszaumopeiictue Meramios (Fe, | HaspiBaTh peakiun 3amMenieHust us
Al, Zn) ¢ pactBopamu cosei TIOBCE/IHEBHOM JKU3HH.
(CuSO, , AgNO3)
4.B3aumoieiicTBue pa3daBiIeHHBIX
KHCJIOT C METaJUIaMH.
5.3amemeHrie Meau B pacTBOpe
XJIOpHJIa B3aUMO/ICHCTBHE
pa30aBJICHHBIX KUCIOT C
MeTaJlJIaMH.
44 Peakmun oOmeHa. Knaccudukarms XuMuaeckux OTinyate peakiuu 0OMeHa OT

Peakuumn neltpanuzanuu.
VYcnoBus IpoTeKaHus
peakuuii oOMeHa B
pacTBOpax /10 KOHIIA.

peaKLuii 110 YUCITy U COCTaBy
HNCXOAHBIX U IMOJTYYUBHIUXCA
BEIIECTB — peaK1 OOMEHa.
JdeMoHcTpauuu.
1.B3aumoeiicTBIEe pacTBOPOB
Ienovei, OKpaeHHbIX
¢denondrarenHoM, ¢ pacTBOpaMH
KHCIIOT

2.Bzaumopericteue H,SO, u BaCl,
, HCl u AgNO3, NaOH u Fe,(SO,);
U T.H..

3.Ilonmy4yenue yriekucaoro rasa
B3aMMOJAEHCTBUEM COABI U KHCIOTHI
4 Heiirpanuzanus menoun
KHCJIOTOH B IPUCYTCTBUU
HHJIUKATOPA.

JIpPYrUX THUIIOB PEAKLUH.
CocCTaBsTh ypaBHEHUSI PEAKITHIA
JTAHHOTO THIIA, OTIPENEISTh
BO3MOXKHOCTb ITPOTEKAHUS pPEeaKIIUi
oOMeHa B pacTBOpax J0 KOHIIA.
Pemate pacueTHbie 331241 1O
COCTaBJICHHBIM yPaBHEHUSIM.

C YY4ETOM KOHEYHOT'O Pe3yJIbTaTa;
COCTaBJIEHHE IIJIaHa U
MOCIEI0BATEILHOCTH

IEHCTBHI.

Bnanenue ocHoBaMu
CaMOKOHTPOJISI, CAMOOIICHKH,
MIPUHSTHUS PEIICHUN 1
OCYILIECTBIICHHSI OCO3HAHHOTO
BbIOOpa B yueOHOU U
[I03HABATENIbHOMN JIESITEIbHOCTH.

@OopMUPOBAHUE U PA3BUTHE
KOMIIETEHTHOCTH B 00JIaCTH
WCTIONB30BaHMs HH()OPMAITHOHHO-
KOMMYHHUKAIITMOHHBIX TEXHOJIOT U
(manee UKT— xomMmeTeHITUN ).

Onpenensts MOHSATHS, CO3/IaBaTh
000011IeHYS, YCTaHABIMBATh
aHAJIOTUH, KJIAaCCU(PHUITUPOBATD,
CaMOCTOSITEJIbHO BBIOMPATH
OCHOBAHUS ¥ KPUTEPHUHU JIJISI
KJIACCU(PUKAIIMH, YCTAHABIUBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3H.

[IpeobpazoBeiBaTh HHGOPMAIINIO
U3 01HON (POPMBI B APYTYIO H
BEIOMpaTh Hanbosee yIo0HyI0
st cebst popmy,
nepepadarbiBaTh HHHOPMALINIO
JUTS TIOTY4EHUs] HEe00X0AUMOT0
pe3yibTaTa, B TOM YHCIe U JUTs
CO3JIaHHsI HOBOTO ITPOJIYKTA.

8. 31.
VYup.ly,2,3y,
3a]l B TETP.

§ 32.
Yup.ly,4,5m,
ctp.180-
181,183-184




45 TuIb XUMIYECKUX XUMHIEeCKIE CBOMCTBA BOJIBI. CoCTaBIATh YpPaBHCHHSI PEAKITHIA, §33. Ymp.
peaknuii Ha npumepe THIbI XUMUYECKUX PEAKLUH 110 XapaKTePU3YIOLINX XUMUIECKHE 1,230
CBOWCTB BOJBI. YHCIIy M COCTaBY UCXOIHBIX U CBOWCTBA BOJIBI, ONIPEACTISATH THITBI
MOJy4E€HHBIX BEIIECTB. XUMUYECKHUX PEaKLuH.
JdemMoHcTpalnus TUTIOB Pemienue pacyeTHbIX U
XMUMUYECKUX PEeaKLuil.. KayeCTBEHHBIX 3a/1a4.
46 O600menue u VYpox 0606muieHus, Pemenue 3agau na Co3pnaBaTh, IPUMEHSTH U [ToBTOpUTH
cUcTeMaTu3alys 3HaHUM | CHUCTeMaTU3aluu U KOPPEKLUU HaXOKICHUE KOIUYECTBA, MacChl WK | IpeoOpa3oBbIBaTh 3HAKU U 8. 25-
o teme «/M3menenus, 3HAHUH 110 U3yYEHHBIM TEMaM. o0beMa MPOgyKTa peaKkiyu 1o CHMBOJIbI, MOJIENTH U CXEMBI LIS 33,rerp., 3a1.
MPOUCXOISIIUE C PacueTsl mo XUMHYECKUM KOJIMYECTBY, Macce WiIH 00beMy peueHus y4yeOHbIX U B TETP.
BEIIECTBAMMI. YPaBHEHUSIM. HCXOIHOTO BemecTsa. Te jxe [IO3HABaTENbHBIX 3a7ad.
pacueTsl, HO C HCIIOJIb30BaHUEM
MOHATHUSA «OJ» (MCXOIHOE Br16op Hanbonee 3¢h¢heKTHBHBIX
BEILIECTBO JIaHO B BHJIE pacTBOpa Ccroco0OB pelIcHus 3a/1a4 B
3aJaHHOM KOHLEHTPALNU WIH 3aBUCHUMOCTH OT KOHKPETHBIX
COJICPKUT ONPE/ICTICHHYIO JA0JII0 YCIIOBUH.
npumMecei)
47 Konrposbhas paGora KoHTpons 3HaHMI, yMEHUH, Brinonnenue pa3HOypOBHEBOTO BHecenne He0OX0JMMBIX
Ne3 o Teme HAaBBIKOB. TecTa. JIOTIONTHEHNH ¥ KOPPEKTHB B IUIaH
«A3meHnenns, U Cc1I0co0 ACUCTBUS B Cllydae
NPONCXOASIIHE C pacxoXIeHHs 3TaJoHa ¢
BellleCTBAMM» peabHBIM JEHCTBUEM U €TI0
MPOJTYKTOM.
Pedrnexcus cioco6oB u yciaoBuit
JIECTBHSI, KOHTPOJIb U OLIEHKA
MIPOLIECCOB U pe3yJIbTara
JIeSITETbHOCTH.
48 PactBopenue. PactBopsr. [Ipomecc 3HaTh OnpeaeIeHne TOHSITH Pa3BuBath CriocOOHOCTH K 834ymp,1-
PacTBOoprMOCTS BelliecTB | pacTBopeHHs. PacTBOpUMOCTh «pacTBOPbD», YCIOBHS PACTBOPEHHs | CAMOOLICHKE Ha OCHOBE Kputepus | 4y, 7.

B BOJEC.

BEIIECTB B BOJIE. XOPOLIO
pacTBOpUMBIE, MAJIOPACTBOPUMEIE
W HEPaCTBOPHMEIE BEIIECTBA.
[TonsiTHe 0 THApPATaX U
KpHUCTaJIOrHapaTax.
PactBopumocts. Kpussie
PacTBOPUMOCTH KaK MOAETb
3aBHCUMOCTH PaCTBOPHUMOCTH
TBEP/BIX BEIIECTB OT
TeMIIepaTyphl.

BEIIECTB B BOJE.
ITone30BaTeCs TaOIMIIEH
PacTBOPUMOCTH.

Nwmets npeacrasienue o
HaCBINICHHBIX, HCHACBIIIICHHBIX U
MEPECHILIEHHBIX PACTBOPaX.
ITonumaTte 1 OOBICHATL 3HAUYEHHE
PacTBOPOB TSI IPUPOILI U
CEBLCKOT0 XO3SMCTBA.

Nwmets npeacTaBienue o

YCIIEHIHOCTH Y4eOHOH
JeSITE€IbHOCTH.

dopmupoBaHUE yMEHHS:
OCYLIECTBIISITh CPAaBHEHHE H
KJ1accu(pUKaIHIo,

BBIOMpAst KPUTEPHU LIS
yKa3aHHBIX JIOTHYECKUX
onepanuii;

CTPOUTB JIOTHYECKOE
paccyXIeHue.




PactBOpenue kak GpuznKo-
XUMHYECKHM TIPOIECCOM.
PactBopsI Kak huznKo-
XUMHYECKHMHU CUCTEMaMHU.
3aBHCUMOCTH pacCTBOPHUMOCTH
TBEP/BIX BEIIECTB OT
TEMIIEPaTypHl.

Kiraccuuxkariio pacTBOpOB 110
MPU3HAKY PaCTBOPHUMOCTH.
JdemoncTpanus. . MruoBexnHas
KPUCTAIUTH3AIHS TTEPECHIIIEHHOTO
pacTBOpa riraydoepoBOi COH.
2..PacTBOPUMOCTD BEIIECTB MPHU
pasHBIX TeMIieparypax. TemnoBse
SIBIICHUS TIPU PACTBOPEHUH. 3.
PacTBopenue BeliecTB B
Pa3JINYHBIX PACTBOPHUTEIIAX.

JI. PacTtBOopenue 6e3BOAHOTO
cynetara mequ(ll) B Boze.

KpUCTAJUIOTHIPATaX, TETUIOBBIX
SIBIICHUSIX TIPH PACTBOPECHHHU.
OOBSCHATH 3aBUCHMOCTh
PacTBOPUMOCTH BEIIECTB OT
TEeMIEpPaTyphl. Y METh YUTATh
KpHUBBIE pacTBopuMocTH. Habmonars
1 OOBACHATH PA3IUYHYIO
PacTBOPHUMOCTH BEIIIECTB B BOJIE.

PasBuBath ymeHue
CaMOCTOSITENILHO aJIeKBAaTHO
OILICHHUBATh IIPAaBUIBHOCTh
BBITIOJTHEHHS JEMCTBHS U BHOCUTh
HE00XOIMMBIE KOPPEKTHBEI B
WCIIOJTHEHHE KaK 10 X0y €ro
pealn3annu, Tak U B KOHIIE
JIEUCTBHS.

49 OneKTponuTHIecKast ONEKTPOIUTHI U HEAIEKTPOIIUTHI. 8§ 35, ymp.1-
JUCCOLMALIUS. O/1. CunbHele U cnabble 3HaTh onpeeaeHUe MOHITHI 5y, 3a1. B
anekTponuThl. [loHsATHE «CcTeTeHb «OJIEKTPOJIAT, «HEIIEKTPOIUTY, TeTp.
3JIEKTPOJIUTUYECKOU «31», «CUITLHBIN SJIEKTPOJIATY,
JIUCCOLIMAIIUIY U KJIACCU(PUKAITUS «CIa0ObI 3JICKTPOIIUTY.
ANIEKTPOIIUTOB. [ToHnMath ¥ OOBSICHATH CYITHOCTh
Jemoncrpanus. [Ipubop mis npouecca /1.
onpeaeneHus OOBSCHATH MEXaHU3M JIUCCOITUAIINT
AJIEKTPOTIPOBOIHOCTH PACTBOPOB C | BEIIECTB C MOHHOW U KOBAJIEHTHON
ANEKTPUUECKON JTAMIIOUKOH. MOJISIPHOM CBS3BIO.
PactBOpEI KUCIIOT, Enoyei, coneil | XapakTepu3oBaTh YCIOBHSI TEUEHUS
OJIMHAKOBOM KOHIIEHTPAIHH, peakuuy 10 KOHIIA B pacTBOpax
pacTBOpHI caxapa, CIUPTa, JIEASHAS! | IEKTPOIUTOB.
yKcycHas kuciora. 1.Mcneiranne
BEIIECTB U MX PACTBOPOB HA CocTaBnATh ypaBHEHHS
IEKTPONPOBOAHOCTb. 3NEKTPOJINTHUECKOMN TUCCOLUAIHH.
2.3aBUCHMOCTh
ANEKTPOITUTHYECKOM TUCCOIHAITIH
YKCYCHOM KHCIIOTHI OT
pa3baBieHuUsI.
50 OCHOBHBIC ITOJIOKEHUS OCHOBHBIE TIOJIOKCHUS ITornMAaTh CYyIIHOCTE ¥ YMETH §36. Ymp.
TEOPHH TEOPHH DJICKTPOITUTHICCKOU COCTaBJISITH ypaBHeHUS D /] xucmor, 2,4,51,3y




BJIEKTPOJIUTHUECKON
JTICCOIHAIIHH.

nuccormarui. OCHOBHBIE
TMOJIOKEHUS TEOPUHN
ANEKTPOIUTHUECCKOU JTUCCOLUALIUH.
HoHHbIe ypaBHEHUS pEaKIUil.

Y ciioBUs IPOTEKAHUS PEAKIIUN
0o0MeHa MEKY DIISKTPOIUTAMU JI0
KOHIIa B CBETE€ HOHHBIX
MpeJICTaBICHUH.

A. JIBykeHne OKpaleHHbIX HOHOB
B DJICKTPUUECKOM TIOJIE.

MICJI0YCH, COICH.

3HaTh ONpeeIICHHsI KUCIIOT,
menoveit u comneit B ceete TO/I.
DopMyIHpPOBaTH OCHOBHBIE
TTOJIOXKEHHUS TEOPUH
SIEKTPOIUTUUECKOMN TUCCOLIMAIIIH.

51 WNonnrie ypaBHEHUS. Kiraccudukaris noHOB U UX 3HAThH MOHSTHS «AOHBI»., CBOHCTBA §37. Ymp. 1-
CBOIiCTBa. HOHOB. 3,5a.0.
Jemoncrpanun KnaccupunupoBats MOHBI IO
JI. [IpumMeps! peakuuii, HAYIIKX 10 | cOCTaBy (MPOCTHIE U CIOKHBIE),ITO
KOHIIa. 3apsany ( KaTHOHBI U aHUOHBI), T10
1.Heiitpanu3zamus menoqn HAJIMYHUIO 000JIOUKH
KHUCJIOTOH B MIPUCYTCTBHU (TuapaTupoBaHHBIC U
HMHIUKATOPA. HETUApaTUPOBAHHEIE).
2.B3aumoeiicTBre cynbhara DopMyIHpPOBaTH OCHOBHBIE
HaTpHsl U XJopuaa Gapus, nonoxxenus TO/I.
KkapOOHaTa HATPHUS U CONSTHON 3anuchIBaTh ypaBHEHHS (
KHCJIOTBHI. MOJIEKYJISIPHBIX U HOHHBIX) C
UCIIOJIb30BaHUEM TaOIHUIIBI
PacTBOPUMOCTH.
YMeTb COCTaBIATh ypaBHEHUS
peaxkuii HOHHOro 0OMeHa,
MOHUMATh MX CYIIHOCTb.
OnpenensiTe BO3SMOXXHOCTh
MIPOTEKAHUS peaKMi HOHHOTO
oOMeHa.
[IpoBoauTh HabOMIOACHNS 32
MMOBEJICHUEM BEILECTB B PaCTBOpE, 3a
XUMHUYECKUMU PEAKIHIMHU,
MTPOTEKAIONIIM B PACTBOPAX.
52 - Kucnotsl, nx Kucnotsl, ux kinaccupuxanus. 3HaTh KIacCU(pUKALUIO U §. 38 Ymp. 1-
53 KiaccuuKays u Juccounanus KUciIoT U UX XUMUYECKHE CBOMCTBA KUCIIOT. S, Tep.

CBOICTBA.

CBOICTBa B CBETE TEOPUHU
AIEKTPOTUTHICCKON JUCCOITHAIIAH.
MonekynsipHble U HOHHBIE
YpaBHEHUS PEAKITUI KHUCIIOT.
BzaumoneiicTBre KHUCIIOT ¢

YMeTbh COCTaBIIATh YpaBHEHUS
peakuui, XapakTepu3yOLIX
XMMUYECKHE CBOICTBA KUCIIOT B
MOJICKYJISIPHOM M HOHOM BUJIE.




METaJlIaMH.
DIIEKTPOXUMHUCCKHIH PsIIT
HaIpPsKEHUN METAILIOB.
BzanMonelicTBue KHCIOT ¢
OKCHIAMH METAJIJIOB.
BzaumojeiicTBre KUCIOT C
OCHOBAHUSIMU — PEAKIUS
HeUTpanu3auu.

B3anMoaelicTBUE KHUCIIOT C COIIMHU.

Hcnonp30Banue TaOIULIbI
pPacTBOPUMOCTH JJIA
XapaKTEPUCTUKU XUMHYECKHUX
CBOMCTB KHCIIOT.

Peakumu, xapakTepHbIe s
PacTBOPOB KHUCIIOT (COJISIHOM MU
cepHoif). JIaGopaTopHbIe ONBITHI.
BzaumoneiicTBre okcuaa Marus ¢
KHCIIOTaMHU.

KucnoThl Kak KJ1acc 3JIEKTPOJIUTOB,
UX Kiaccupukanuio. XuMHIeCKue
CBOICTBA KHCIIOT B CBETE TEOPUHU
NEKTPOJIUTHUECKOM TUCCOIHALIVH,

IIpencTaBisaTh XUMHIECKHE
CBOMCTBA KHUCIIOT B CBETE TCOPUH
AICKTPOIUTHICCKON THCCOIIMAIIHH.

3HaTh ONpeaesieHue KUCIOT KaK
3JIEKTPOJIUTOB, TUIIMYHBIC CBOMCTBA
KHCJIOT: B3aUMOJIEHCTBHE UX C
METajlJIaMHi, OCHOBHBIMU OKCHUIAMH,
OCHOBAHMSIMH M COJISIMH.
B3aHMOJICHCTBHE KUCIIOT C
MeTaJlJIaMH 3al¥ChIBaTh YpaBHEHUE
JTUCCOITUAINH, OOBSICHSTH YCIOBHS
TEUYECHUS 3THX PEAKLUH.

Knaccuduiupoath KHUCIOTHI 1O
Pa3iIMYHbIM IIPHU3HAKAM.,
OOBACHATH ¥ TOHUMATD CYTh
peaKuy HeUTpanu3aluuu.

Hcnonb3oBanue TabIuIbI
pPacTBOPUMOCTH U
3IEKTPOXUMUYECKOTO psizia
HaIPSLKEHUS] METAJIIOB JUIS
XapaKTepUCTUKH XUMHUYECKUX
CBOMCTB KHCJIOT U JUIsSl COCTaBJIEHUS
YPaBHEHUI peaKuil.

55

OcHoBaHUs, UX
KJIACCU(UKAIUS 1
CBOMCTBA.

Knaccuduxkarnms ocHoBaHUiH, X
XHUMHUYECKHE CBOMCTBA B CBETE
T3/1. OcHoBaHUS KaK Ki1acce
AIIEKTPOJIUTOB, X KIIacCU(UKAIIHS.
XHUMHAYECKHE CBOMCTBA OCHOBAHMI
B CBETE TEOPUH
AIEKTPOIUTHICCKON JTUCCOIMAITHH.
Jlucconmalus OCHOBaHUM U MX
CBOICTBa B CBETE TEOPUU
DIEKTPOTUTHICCKON JUCCOITHAIIAH.
BzanmoeiicTBHE OCHOBaHUH C
KHCJIOTAMH, KUCIOTHBIMHA
OKCHJAMH U COJISIMHU.
Hcnonp30BaHue TaOIUIIbI

3HaTh KIIACCU(PUKAIINIO OCHOBAHH,
UX XUMHYECKUE CBOWCTBA B CBETE

TH/I.

[IpencraBnsaTh XUMHUYECKHE
CBOICTBa OCHOBAHMM B CBETE TEOPHUHU
IEKTPOJINTUUECKON TUCCOLIUALIIH.

Z[aBaTB OIpeACIICHNEC OCHOBAHUAM
KakK 3JICKTPOJIMTaM, 3allUChbIBaTh
YpaBHCHUEC UX NUCCOLHALINN.

KnaccudunupoBars ocHOBaHUS 110
Pa3IMYHBIM TPU3HAKAM.

§39. Ymp.1-
4n




PacTBOPUMOCTH JJIS
XapaKTEPUCTUKN XUMHUYECKHUX
CBOICTB OCHOBaHUil. Paznoxxenue
HEPaCTBOPUMBIX OCHOBaHUI npu
HarpeBaHuu. JlaboparopHbie
ONBITHI.

[Tony4yenue HEpaCTBOPUMBIX
0CaJIKOB OCHOBAaHUI U U3yUYECHUE UX
CBOJCTB.

Peaxiuu, xapaktepHsie st
PacTBOPOB Ienouei (THAPOKCHIIOB
HATPUS WA KaJvs).

[Tonyuenue u cBoicTBa
HEPAcCTBOPUMOI'O OCHOBAHMSI,
Harpumep ruapokcuaa meau (I1).
JI.Peakuinu, XapakTepHbIe U1
LIeJI0YeN U HEPAaCTBOPUMBIX
OCHOBaHUI

1. Bzanmogeiicreue CO, u NaOH
2. Paznoxxerne Cu(OH),,

3HaTh W 3aMUCHIBATH yPABHEHHUS
TUIIMYHBIX CBOMCTB OCHOBaHUI;
B3aHMOJICHCTBHE C KHUCIIOTaMH
(peakmust HEHTpaTU3aIHH),
B3aHUMOJICHCTBHUE IIETIOUCii ¢
pacTBopamu coJieli (paboTa ¢
Ta0IHIIeH PaCTBOPUMOCTH ))H
OKCHUJIaMH HEMETAJIIOB.

56 Oxcnpsl, Nx Knaccudukanus okcuaos, ux 3HaTh KIacCU(pUKALUIO U §40. Ymp.
KJIACCU(UKAIUS 1 XUMHYECKHE CBOWCTBA B CBETE XUMHYECKHE CBOWCTBA OKCHJIOB. 1,3,4nm.
CBOMCTBA. TOM. Ocuap! knaccuuKanms. YMeTh COCTaBIIATh yPaBHEHHUS
Jucconmanus OCHOBaHUN U UX peaKuii, XapaKTEPU3yOIIMX
CBOIICTBA B CBETE TEOPUHU XUMHYECKHE CBOWCTBA OKCHJIOB B
AIIEKTPOIUTHYECKOHN TUCCOIUAIINH. | MOJISKYJISIPHOM U MIOHOM BHJIE.
I.Jlepuonndeckas cucrema 00001aTh CBeIeHUS 00 OKCHIAX.
XUMUYECKUX 351eMeHTOoB Jl. U. PaccmotpeTs cBOMCTBA KUCIOTHBIX U
Menneneesa OCHOBHBIX
JlabopaTopHbIe ONBITHI. OKCH/JIOB.
Peaxruu, xapakTepHbIe TSt
PacTBOPOB OCHOBHBIX U
KHUCJIOTHBIX OKCHIO0B( OCHOBHBIX
CaO u xucnotubix s CO, win
S0O,)
B3auMopeiicTBue yriekucioro rasa
C U3BECTKOBOM BOJOM.
57- Comn, ux knaccudukanus | Kimaccudukanums coneit, nux 3HaTh KIIaCCH()UKAIHIO U §41. Yop. 1
58 Y CBOMCTBA. XUMUYECKHUE CBOMCTBA B CBETE XUMUYECKHE CBOICTBA COMEH. — 50

TOJI. Obmue cBoiicTBa coichi B

YMeTh COCTaBIIATh yPaBHEHHS




ceete TO/. duccomuanms
Pa3IMYHBIX TUIIOB COJIEH.

Hemouncrpanuu. Bzaumoselicteue
coJIel ¢ MeTalIaMH, yCJIOBUS
MPOTEKAHUS ITUX PEAKIUH.
B3aumoneiicTBue coneu ¢
KHCIIOTaMH, OCHOBAaHUSMU H
coisiMu. Vcrionb30BaHue TaOIUIIbI
PacTBOPUMOCTH IS
XapaKTePUCTUKH XUMHYECKUX
CBOICTB COJICH.

Peakiuu, xapakTepHble st
pacTBOPOB couieit (Harmpumep, i
xnopuaa meau (I1).

peakui, XxapaKkTepU3yIOIINX
XUMUYECKUE CBOICTBA COJIEH B
MOJICKYJISIPHOM Y MIOHOM BHJIE.
PaccMmotpeTs o0mme cBoicTBa CONE
B CBETE TEOPUH IIEKTPOITUTUIECKON
JIACCOITUAITIH.

3HaTh ONpeaesieHUue CoNieh Kak
3IEKTPOJINTOB, 3aINCHIBATH
YpaBHEHUE UX JIUCCOIUAIUH.
CocCTaBIIATh ypaBHCHHUS
B3aUMOJICHCTBUS COJIEH C
MeTaJTaMH, COJIEH ¢ cOMsIMH (
pabota c Tabia. pacCTBOPHUMOCTH),
coJiell ¢ KHCJIOTaMH U IIEI0YaMU
,0TMEYaTh OCOOEHHOCTH ITUX
peakuuii.. (pabota ¢ TabauUICH
pPacTBOPUMOCTH).

59 I'eneTnueckas CBA3b XUMHYECKHE CBOMCTBA OCHOBHBIX | YMETh COCTABJISATh yPABHCHHUS §.42. Ynp.
MEXTy KJ1accaMu KJIACCOB HEOPTaHUIECKIX XUMHYECKUX PEaKIui, 2,31,
BEIIIECTB. coelMHEHM. [ eHeTHUecKas CBs3b | XapaKTEePU3YIOIINX XUMUUECKUE ctp.241
MEX/Ty OCHOBHBIMH KIJIACCAMHU CBOWCTBA U TEHETHUYECKYIO CBSI3b
HEOPraHMYECKUX COCTUHEHUH. OCHOBHBIX KJIACCOB HEOPTaHHMUYECKUX
COEIMHEHHUH B MOJIEKYJIIPHOM U
. OcymiecTBiieHe epexonoBs: a) | HOHHOM BHUJE.
P > P,05 >H3PO, >Caz(PO,),; PaccMoTpeTh reHeTHYECKHE PAIbI
6)Ca > Ca0 >Ca(OH), >C33(PO4)2 METAJJIOB U HEMETAJIJIOB.
60 Ilpakmuueckasn paboma | llpnoOpereHue onbiTa PaccMoTperh xuMHUECKHE CBOHCTBA 837-42, 3aj.
Ned« Ceoiicmea kuciom, | WCIIOIB30BaHUS Pa3INIHBIX KHCIIOT, OCHOBaHH, OKCHJIOB U B TETP.
OCHOGAHUIL, OKCUO08 U METO/IOB M3Y4CHUSI BEIIECTB! conei
conemny HaAOJIIOEHUS 3a UX
MPEBpaIICHUSMHU TIPU TIPOBEACHUN
HECJIOKHBIX XMMHUYECKUX
IKCTIEPUMEHTOB C UCTIOIb30BaHHEM
nabopaTopHOro 00OpyAOBaHUS U
npubopoB
o0l- O0001enne u 3aKkpenuTh 3HAHUS U VYMETh COCTABIISATE XUMUYECKHE §34-42,
62 CHUCTEMAaTH3allMs 3HAHUH | BBIYUCIUTEIIbHBIC HABBIKH. YpaBHEHUS, XapaKTepU3YIOIIHe TeTp., 3a11. B
o teme «PacTBopenue. PaccMoTpeTh TUTIOBBIE TPUMEPHI XUMHYECKHE CBOWCTBA OCHOBHBIX TeTp.

PactBopr1. CroiicTBa
pacTBOpoB
AIIEKTPOIIUTOBY

KOHTPOJILHOM pabOTEHI.
Beinonnenue ynpaxxHeHU Ha
TEHETUYECKYIO CBsI3b. PenieHue

KJIACCOB HEOPTaHUIECKIX
COEIMHEHHI B MOJIEKYJISIPHOM H
HOHHOM BHJI€, pACCMaTPUBATh UX C




pacUeTHBIX 3a/1a4 Ha BBIUYMCIICHNE
110 YpaBHEHUSIM pPEeakLUil.

no3unuu yaenus 06 OBP.

63 KouTtposbHasi KoHTpoJib 3HaHUH, yMEHUIA,
padoraNeS. mo teme HaBBIKOB.
«PacTBOpeHue.
PactBopbl. CBOIicTBa
PacTBOpOB
3JIEKTPOJIUTOBY
63- OKHCIIATETHHO- Kiraccndukars XuMIaecKinx 3HaTh ONpeNeIICHHsI TIOHATHIH §43. Vmp.
64 BOCCTaHOBUTEJIHHBIC peaxiuii o U3MEHEHUIO CTETICHEH | «OKHCIUTEIb), «BOCCTAHOBUTEIBY, 1,2,6m,3,4y
peakuuu. OKHUCJICHUSI XUMUYIECKHIX «OKHUCJICHHUE», «BOCCTAHOBIICHHUEY.
anemeHToB. OBP. Oxucaurens u YMeTh onpenesTh OKUCIUTEIN U
BOccTaHOBUTEb. OKHUCIICHUE U BOCCTaHOBHUTENH, oTindaTh OBP ot
BOCCTaHOBJICHHE. JIPYTUX THUIIOB PEaKIIUH,
OBP. Paznuunbsle npU3HaKu KJIACCU(UITPOBATH PEAKIIH IO
KJIACCU(DUKAINHA XUMHYECKUX Pa3IUYHBIM THUTIAM, PACCTaBIIAThH
peakuuii. Onpenenenue creneHei k03¢ umentsr B OBP MeTomom
OKHCIJICHUS JJIEMEHTOB, ANEKTPOHHOTO OayaHca.
00pa3yromuX BemecTBa pa3nuyHbIX | OmpenensTh: CTeTIeHb OKUCIECHUS
KJIacCOB. Peakiiuu OKUCIUTENBHO- | DJIEMEHTa B COCIUHECHUHU, THIT
BOCCTAHOBUTEJILHBIC U PEAKIIUU XUMHUECKOM peaKIuu 1mo
MOHHOTO O0OMEHa, UX OTIIHYHSL. W3MEHEHUIO CTETICHN OKHCIICHHS
J.1. [Ipumeps! peakiuii XUMUYECKUX 3IeMeHTOB. OTMeuaTh
COCTMHCHUS, PA3JIOKCHHUS, pa3IUYHbIC IPU3HAKU
3aMmeleHus, oOMeHa, roMo- U KJIACCU(UKAITIN XUMHUIECKUX
TeTepPOreHHBIX; IK30- U peaxiuii.
SHIOTEPMUYECKHX;
KaTaJTUTHYSCKUX U
HEKATATUTUIECKIUX.
65 Ilpakmuueckas paboma | XUMUYECKHE CBOMCTBA OCHOBHBIX YMeTb 00paraThCsi ¢ XHMHIECKON 3an.B TETP.
No5«Pewenue KJIACCOB HEOPTaHUYECKUX MOCYI0H M TabOpaTOPHBIM
IKCHEPUMEHMAIbHBIX COEJTMHEHHH. 000pyIOBaHUEM.
3a0au» Pemenne sxcniepruMeHTATBHBIX Hcnons3oBaTh mpuoOpeTeHHbIE
3a1ad. 3HAHUS U YMEHUS B IIPAKTUUECKOMN
JIeSTeTLHOCTH JjIs1 6€3011acHOTO
oOpartieHus ¢ BeniecTBaMu. Pemath
JKCTIEpUMEHTAIBHBIC 3a/1a4H.
66 O0006111EHYE U 3aKkpenuTh 3HAHUS U OrnpenensrThb: CTeNeHb OKUCICHIS 3an. B TETP.

CHUCTEMATHU3alIUsA 3HAHUH
10 TCMEC

BBIYMCIMTCIIBHBIC HABBIKH.

9JICMCHTA B COCAMHCHNH, TUII
XUMHUYCCKOU pcaKknuu 1mo
N3MCHCHHUIO CTCIICHU OKMCJICHUA




XUMHYECKUX d1eMeHTOB. OTMeuaTh
pasTUYHbIE TPU3HAKU
KJIACCU(DUKAITUN XUMHUECKUX
peaxIuii.
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O06o00menue u
cucTeMaTr3alys 3HaHUH
o Kypcy 8 kiacca

[ToBTOpeHne MaTepuana 8 kiacca —
OCHOBHBIX TIOHSATHIA, 3aKOHOB U
Teopuil Yepe3 3HaKOMCTBO C
KHU3HBIO U ICSTEIBHOCTHIO YUCHBIX,
OCYIIECTBHUBIINX 3TH OTKPBITHS.

3an. B TETp.




KOHTPOJIb OBYYEHHOCTH KouTtpoannasi padora Nel. (8 kiacc) Bapuanr |
1. VYcraHoBHUTE COOTBETCTBUE.

CHUMBOJI dJIeMeHTa Haspanue anmemenTa
1. Na A. Hatpwmit

2.C B. XKenezo

3.K B. Iunk

4. Fe I'. Yraepon

5.Zn . Kanmit

2. PacronoxuTe mepeYrcIIeHHbIE 3JIEMEHTHI B IOPSIIKE:
1) Bo3pacTaHMsA HEMETAUIMIECKHUX CBOMCTB — P, S, Si
2) Bo3pacTaHus MeTauTHueckux cBoicts — K, Li, Na

3. Omnpenenure THIT XUMHUUYecKO# cBsi3u st BemectB ¢ hopmynamu: Na, NaCl, Cl,, SCI,. 3anuimTe cxembl 00pa3oBaHust CBSI3€i 15 TaHHBIX
BEILIECTB.

4, PaccunraiiTe OTHOCUTEIIEHBIC MOJIEKYJIIPHBIE MacChl BeIIeCTB, (hopmMyiibl koTopeix BaO, SO,.

5%, CpaBHUTE MOJIOKECHUE B epuouieckoit Taonune J.M.MeHneneeBa XUMUYECKUX JIEMEHTOB JIMTUS U HATPHSL.

Bapmuasnr Il
1.  YcraHOBHUTE COOTBETCTBHE.
CuMBoI BrIeMeHTa Hazpanwue amemenTa
1.S A. Kanpinit
2.Ca b. Azot
3.P B. Cepa
4. Cu I'. ®ochop
5N . Menp
2. PacnonoxuTte nepevuciieHHbIC DIIEMEHTHI B TIOPSIIKE:
3) Bo3pacraHms HeMeTaIMueckux cBoiicts — P, Cl, Mg
4) Bo3pacraHus MeTajuTMueckux cBoiictB — Na, Al, Mg
3. Onpenenure THI XUMHAYECKOH CBSI3M s BellecTB ¢ dopmynamu:CaF,, F,, Ca, OF,. 3anuiiure cxembl 00pa3oBaHUs CBA3EH IS JTaHHBIX
BEIIIECTB.
4, PaccuunTaiiTe OTHOCHTENBHBIE MOJIEKY/IAPHBIE MAaCCHI BelecTB, popmyisl koTopeix CUCl,, CaO.

5%, CpaBHI/ITe IIOJIOKCHUEC B HepI/IOI[I/I‘-ICCKOﬁ Ta6J'II/IL[€ II.H.MCH,I[GIICGB& XUMHUYCCKHX DJICMCHTOB Maruus U KaJbIIus.



KonTpoasnas padora Ne2 (8 kiacc)

Bapwmanr |
W3 nepeuns GpopMyI1 BHIIMIINATE OTAEIEHO GOPMYITBI OKCHIOB, KUCIOT, OCHOBaHHU# U cojeil u aaite ux HaszBanus: NaOH, Cu,0, Fey(SO,);, HNO;.

VKaKHUTE 3apsbl HOHOB W CTEICHH OKHCJCHHUS aTOMOB XHMHYECKHX JJieMeHTOB st BemectB ¢ (dopmymamu H,SO, u Fe(OH);. 3ammmmre dopmysibt
COOTBETCTBYIOIIUX UM OKCHJIOB.

CocraBbTe (HOpMYIBI COCAMHEHUI: Cyb(ara Oapus, HUTpaTa ATIOMUHHS, THAPOKCUAA MarHus, XJOpuaa KaiabLus.
HaiinuTe komuuecTBo BemecTBa cynbhaTa amoMuHus Maccoit 34,2 T.

PaccuuTaiite 00BEM KHCIOpOaa, cofepkarerocs B Bo3ayxe 0obémom 500 11 (00BEMHYIO JOMIO KUCIOPOa B BO3ayXe npuMuTte 3a 21%).

Bapmuasnr Il
W3 nepeuns GpopmyI1 BEIHIIATE OTAEIBHO POPMYITBI OKCHIOB, KUCIOT, OCHOBAHHUI U cojiell u aaiite ux HasBauus: CO,, H,SO,, CuCl,, KOH.

VKkaxuTe 3apsabl MOHOB M CTENICHW OKHCICHHUS aTOMOB XHUMHUYECKHX diieMeHTOB s BemectB ¢ Qopmymamu HNOz; u Ca(OH),. 3amummre dopmysibl
COOTBETCTBYIOIIMX UM OKCHIIOB.

CocraBsTe HOPMYJIBI COSTUHEHHUIT: HUTpaTa cepedpa, THAPOKCHIA AIIOMUHMS, CyIbdaTa Kaaus, xiaopuaa xeiesa (111).
Haiinure xonmuuectBo BemecTa cyibdara meau (1l)maccoii 8 r.

Paccunraiite 00pE€M a30Ta, copepxkaierocs B Bo3ayxe o0bEMoM 40 11 (00bEMHYIO JIOIO a30Ta B BO3AyXe mpuMute 3a 78%).



Kountpoannasi padora Ne3 (8 kiacc).
Bapwuanr |
YACTD A. TectoBbie 3a1anus ¢ BLIOOPOM OJTHOTO MPABUILHOTO OTBETA
1 (2 6anna). Duzndeckue SBICHUS — TO:

A. PxaBnenue xenesa.
b. T'openue apeBecuHBI.
B. II;maBnenme cBUHIIA.
2 (2 6anna). lpusHak peakiuu, HAOIIOAAEMbIi TIPU MPOKATMBAHUN MEIN HA BO3IyXE:
A. Brinenenue rasa.
B. M3MeHneHune oKpacku.
B. ITosBnenue 3amaxa.

3 (2 6anna). YpaBHEeHHE 3K30TEPMHUYECKON PEAKIHH:
A. N2 + 3H2 = 2NH3
B. 2Hzo = 2H2 + 02.
B. 2HBr = H, + Br,.
4 (2 6anna). YpaBHeHHE peaKkiiuid 0OMeHa:
A. CaO + SiO, = CaSiO;
b. FeS+2HCI =FeCl, + H,S.
B. 2KCIO; =2KCI + 30,
5 (2 6anna). Cymma Bcex K03((UIIMEHTOB B YpaBHEHHH PEAKLUH, CXeMa KOTOPOH
Al + C|2 e d A|C|3,

paBHa: A.4 B.5 B.7.

6 (2 6anna). Peakiiuu, IpOTEKAIOIINE C MOTJIONEHUEM TETUTOThI, HAa3BIBAIOTCSL:
A.  TepMudeckumu.
B. DHIOTEPMUICCKUMU.
B.  DK30TepMHUUYECKUMH.

7 (2 6anna). O6bEM BOAOPOIA, KOTOPBIH MOTHOCTHIO popearupyeT 1o ypaBHeHuto peakuun: 2H; + O, - 2H,0 ¢ 1 Mons kucnopoaa, paBeH:
A.  8,96:.
B. 44,8
B. 67,211.

8 (2 6anna). Cxema, SBIIAIONIASACS YpaBHEHHEM XUMHUUECKON PEaKIHH:
A. H2+C|2—) HCI.
b. 2Ca +0, —» 2Ca0
B. Zn + HCI — ZnCl, + H..

9 (2 6anna). Ilo nanHoi nesoit yactu ypasaenust CuO + H,SO,4 = ... BoccTaHOBHTE €ro NpaBylO 4acTb.
A. CUSO4 + HZO
B. CuSQO,+ 2H,0
B. CUSO4 + H2
10 (2 6anna). I3 HECKOMBKHUX IPOCTHIX MIIH CIIOXKHBIX BEIIECTB 00pa3yeTcst OHO 60JIee CII0KHOE BENMIECTBO B PEAKIINH:



A. 3amMenieHus.
b. OOmeHa.

B. Paznoxenus.
I. CoenuHenus.

YACTD b. 3agauns co cBOOOIHBIM OTBETOM
11 (7 6annos). J1st Ha3BaHHBIX BEIIECTB U MPOLYKTOB PEAKIINH 3AIUIINTE YPABHEHHS PEAKIU U YKOKUTE UX THIT:
A30THAs KUCIIOTAa + FUAPOKCUT KaJdbIUsl — HUTPAT KaJblus + BoJa

12 (6 6annos). To ypasuenuto peaximu Cu(OH), = CuO+H,0 naiinute maccy okcuaa memu (I1), o6pasosasiierocs npu pasnoxennu 39,2 r ruapokcuaa meau (11).

13 (6 6annos). PacctaBbTe KOI(hGHUIUEHTHI B CXeMaX U YKAKHUTE THUIT XUMHISCKUX PEAKIIUIL:
A. Li+0;—- Li,O
b. Fe,O; + Al - Al,O; + Fe

14 (4 6anna). 3anummTe WIaH pa3aeICHUS CMECH CaXapHOTo MeCKa U PEYHOTO TeCKa.

15 (7 6ann06). BoccTaHOBUTE MPOMYIIEHHYIO 3aMKUCh, YKAKUTE THIT XMMUIECKOM PEAKITHH:
A. ?+2HCI=FeCl, + H,
B. 2Al+?=2AICl;

Ixana nepeBoga
0 — 17 6amnoB — «2»(0 — 34%)
18 — 30 GammoB — «3» (36 — 60%)
31 — 43 Gamna — «4» (62 — 86%)
44 — 50 6amnoB — «5» (88 — 100%)

Bapwuanr Il
YACTD A. TecroBble 3aaHusi ¢ BEBIOOPOM OJHOTO MPABHUIIBHOI'O OTBETA
1 (2 6anna). Xumuueckue SBICHUS — 3TO:
A.  TopeHue cBeuun

b. Hcnapenue OeH3mHA
B. IInaBnenue npaa
2 (2 6anna). TlpusHak peakiiny, HaOIIOIAEMbIH TPHU TOPEHUK MarHUsI
A. Brinenenue temia u ceera
Bb.  U3meHeHue okpacku

B.  OO0pa3oBaHue ocajaka



3 (2 6anna). YpaBHeHME SHIOTEPMUUECKON PEAKITHH:
A. 2H20 = 2H2 + Oz
B. 2CO+0,=2C0O,
B. Ca(OH), + 2HCI = CaCl, + 2H,0
4 (2 6anna). YpaBHEHHE PEAKIIUU PA3IIOKEHIS:
A.  CaO + SiO, = CaSiO;
b. FeS + 2HCI = FeC|2 + HZS
B. 2KCIO; = 2KCI + 30,
5 (2 6anna). Cymma Bcex KO3(pGUITMCHTOB B YPaBHCHUN PEAKIIMU, CXEMa KOTOPOH
Ca+ HCl > CaC|2 + H,,

paBHa: A.3 Bb.4 B.5.

6 (2 6anna). Peakiuu, NpOTEKAOIINE C BBIICICHUEM TEIUIOThI, HA3bIBAIOTCS:
A.  TepMudeckumu.
B. DHAOTEPMUUECCKUMU.
B.  DK30TepMHUUYECKUMH.

7 (2 6anna). O6BEM BOAOPOIA, KOTOPBIN MTOJHOCTBIO MIpopearupyer mo ypaBuenuio peakuuu: H, + Cly - 2HCI ¢ 2 moins xopa (H.y.), paBeH:
A. 4481
B. 224n
B. 4481

8 (2 6anna). Cxema, SIBIAIOMIASACS YPAaBHEHHEM XUMUYECKON PEaKIIU:
A. CaCO; — CaO + CO,
b. Ca+0, —» 2Ca0
B. Mg + HCl —» MgCIZ + Hz.
9 (2 6anna). Tlo nanHoi npaBoii yactu ypasaenus ... =CUCl, + 2 H,O BoccTaHOBHTE €ro JIEBYIO YacTh.
A. Cu + 2HCI
b. Cu(OH), + 2HCI
B. CuO+2HCI
10 (2 6anna). I3 cnoxHOro BelecTBa 00pa3yeTcs JBa Wik 00Jice HOBBIX BEIIECTB B PCAKIIUH:
A. 3aMenieHus.
b OOmeHa.
B. Pasnoxenus.
r CoenuHenus.

YACTD b. 3aganus co ¢cBOOOIHBIM OTBETOM
11 (7 6annos). 1st Ha3BaHHBIX BEIIECTB U MPOLYKTOB PEAKIINH 3aIUIINTE YPABHEHUS PEaKIUil U YKOKUTE MX THIT:
cepHasi KHCJIOTa + THIPOKCH] Kausi — cyibdaT Kajaus + BoJaa
12 (6 6annos). Tlo ypasuenuto peaximu Zn(OH), = ZnO+H,0 Haiinute Maccy okcua IMHKA, 00pa30BaBILIErocs Mpu pasioxkenuu 19,8 r ruapokcuia MuHKa.
13 (6 6annos). PaccraBbre KOOPPHUIMEHTHI B CXEMAX M YKAKUTE THIT XUMHUUECKUX PEAKITHIA:
A.  CuO + HCl — CuCl; + H,0
b. NH3 e d N2 + H2



14 (4 6anna). 3anvmmre IIaH pa3aeleHUs CMECH TIOBAPEHHOM COIH U MeJIa.

15 (7 6anno6). BoccTaHOBUTE MPOMYIIEHHYO 3aMKUCh, YKAKUTE THIT XUMHUYCCKOW PEaKITUH:
A. Fe,O; + 3H, =? + 3H,0
b. n+?= ZnC|2 + H,

Ixkana nepesoaa
0 — 17 6ammoB — «2»(0 — 34%)
18 — 30 6ammoB — «3» (36 — 60%)
31 — 43 Gamna — «4» (62 — 86%)
44 — 50 6amnoB — «5» (88 — 100%)



Koutpoabnasi padora Ned (8 kiace)
Bapwuanr |
3anumuTe ypaBHEHUS 3JCKTPOIUTHIECCKON AUCCOLUALINY BELIECTB: a) XJI0pHIa HaTpHs, 0) CEpHOIl KHCIIOTHI, B) THAPOKCHAA KU, Y KKUTE Ha3BaHUsI BCEX HOHOB.

3akoHYUTE MOJICKYJIAPHBIC YPABHCHUSA peaKHHP’I, COCTaBbTC I HUX MOHHBIC YPABHCHUA:
A) AgNO3 + BaC|2 =... B) H2804 +KOH=...

JlaHa cxema NepexoJ0B:
Ca — Ca0O — Ca(OH), — Ca(NOsy),.
a) TCHETHYECKHH Psl KAKOTO 3JIeMEHTa OIMCAaH 1IeTIOYKOH MpeBpaleHui?
0) 3anummTe MOJIEKYJIAPHBIC YPaBHEHHS IIEPEXOJIOB.
B) PaccmoTtpurte 1-i mepexon B cBete OBP, a mocnenuuii — B ceere TO/I.

B 1péx mpoHyMepoBaHHBIX MPOOHPKAX HAXOMSATCS PacTBOPHI: KapOOHAaTa KaJiisl, CEPHOW KHUCIOTHI, THAPOKCHIA HAaTpus. MOXKHO JIM pacno3HaTh, B KaKOH KOIOe
KaKoe BEIECTBO HAaXOOUTCS, HE MCIONb3ysd HUKAKUX [IpPYrux BemlecTB(kpome HHAMKATopoB)? CocTaBbTe IJIaH PACIO3HABAHUS M 3alUIIUTE YPaBHEHUS
COOTBETCTBYIOIINX pPEeaKIUi B MOJIEKYJIIPHOM 1 HOHHOM BH/IE.

Bapwuanr Il
3anuimmuTe ypaBHEHHs AIIEKTPOJIUTHYECKONW JUCCOIMAIMHN BEIIeCTB: a) Xjopuaa Oapwsi, 0) a30THOW KHUCIOTHI, B) THIPOKCHA KaNbIHsl. YKaKUTE Ha3BaHUS BCEX
HOHOB.

33KOH'-II/ITe MOHeKyHSIpHBIe ypaBHeHI/IH peaKuHﬁ, COCTAaBbTC MJId HUX UOHHBIC ypaBHeHI/IH:
A)KOH + CuSO,=...  B) Ba(OH), + HNO; = ...

[lana cxema nepexozos:
S— SOZ —)H2803 —> KzSO3.
a) TeHETUIECKUN PSIT KAaKOTO DJIEMEHTA OIHMCAH IIETTOYKON MpeBpaIIeHI?
0) 3anummuTe MOJIEKYJISIPHBIC YPaBHEHHUSI IEPEXOJIOB.
B) Paccmotpute 1-i mepexon B cBete OBP, a mocnenuuii — B ceere TO/L.

B 1péx mpoHyMepoBaHHBIX MPOOHPKAX HAXOAATCS PACTBOPHI: HUTpara cepedpa, COJNITHOW KHUCIOTHI, THAPOKCHIA Kalius. MOXKHO JIM Pacro3HaTh, B KaKOH KOJIOe
KaKoe BEIECTBO HAXOOUTCSA, HE HCIONb3ysd HUKAKUX JAPYrHX BemecTB(kpoMe HHAUKAaTopoB)? CocTaBbTe IJIaH pACIO3HABAHUS M 3alMIIUTE ypaBHEHUS
COOTBETCTBYIOIINX PEAKIINK B MOJIEKYJIIPHOM F HOHHOM BH/IE.



HroroBasi KOHTpoJbHas padoTa 3a Kypc 8 kiacca
Bapwuanr |

YACTD A. TectoBbie 3a1anus ¢ BLIOOPOM OJTHOTO MPaBUILHOTO OTBETA
1 (2 6anna).Yucno aToMOB BCeX XMMUYECKIX DIIEMEHTOB B MOJIEKYJI€ CEPHON KHUCIIOTHI :

A. 3
b. 4
B. 7

2 (2 6anna). 3akoH coOXpaHEHHs MacChl BEIIECTB BIIEPBBIC C(HOPMYITUPOBAT:

A.  SL.U. bepuenuyc
b. AM.byrnepos
B. M.B.JIomoHOCOB

3 (2 6anna).9UCITO TIPOTOHOB, HEHTPOHOB ¥ AMEKTPOHOB B aToMe (ropa ¢~ F
A. p'=9,n°=10,e =19
b. p'=10,n"°=9,e =10
B. p'=9,n°=10,e=9

4 (2 6anna) . I'pynna BeUIECTB C KOBAJICHTHBIM THIIOM CBSI3H:
A.  H,S, Py, CO.,.
b.  HCI, NaCl, H,0.
B. Ca0O, SO,, CH,.

5 (2 6anna). B 180 r Boab! pactBopuiu 20 T conu. MaccoBast 10J1st COJTM B TIOJTYYEHHOM PacTBOpE paBHA
A.9% B.10% B.20%.
6 (2 6anna). Xumudeckast peakiys, ypaBHEHHE KOTOPO

Na,O + H,0 = 2 NaOH, sBnsercs peakiueii:
CoenuHenns, OKMCIUTEILHO — BOCCTAHOBUTEILHOM.

A.
B. CoenuHenus, He OKMCIINTEIbHO-BOCCTAHOBUTEIIHLHOM .
B. OOMeHa, He OKUCIUTEILHO-BOCCTAHOBUTEILHOM.

7 (2 6anna). BemecTBo, HE BCTYHAOIIEE B PEAKITHIO C PACTBOPOM Pa30aBICHHON CEPHOMN KUCIOTHI

A.  T'mapoxcun HaTpus.

b. Mens.
B.  Okcun yruepona (1V).

8 (2 banna). BemecTBo, py paCTBOPEHUH KOTOPOTO B BOJIE IJICKTPOIMTUICCKOHN TUCCOIUAIIUH MPAKTUICSCKU HE TIPOUCXOIHT:



A.  T'mapoxcun Hatpus.
b.  Cynsdar xanus.
B.  Xnopun cepebpa.

9 (2 6anna). OMTHOBPEMEHHO MOTYT HAXOJUTHCS B PACTBOPE NOHBI:
A.  Na',H', Ba*, OH.
b. Mg* K*, NOjs, SO~
B. Fe”,Na', OH', SO/
10 (2 6anna).Cpenu Betects, popmyisl kotopeix BaCl,, CaO, CaCO;, NaOH, Mg(OH),, SiO,, HeT npeacTaBuTes Kiacca:
A.  Kucror.
Bb.  Oxcunos.
B.  OcHoBaHnuii.

YACTD B. 3agannsa co cBOOOIHBIM OTBETOM
11 (6 6annoe). Hazoeure BemiecTBa, Gopmyasl kotopeix MgO, S, P,0s, H,SO,4, Fe(OH)3, Na, KOH, HF, Ba(NO3),, ykaxxute Ki1acc, K KOTOPOMY OHH IIPUHA/IJIEXKAT.

12 (10 6annos). N300pazute cXeMbl AICKTPOHHOTO CTPOCHHS aTOMOB XUMUYECKHX JJICMEHTOB CEphl U yriiepoa. 3anuiure GopMyJibl COSAUHEHHU , B KOTOPBIX 3TH aTOMbI
MPOSIBIISIIOT MAKCUMAIIbHYIO M MUHUMAJIbHYIO CTEIICHH OKUCIICHUs (He MeHEe YeThIpEX hopmyn).

13 (10 6annos). CoctaBbTe ypaBHEHUsI XUMUYECKUX peakiuid corimacHo cxeme: Fe — FeCl, —» Fe(OH), —» FeO — Fe. [laiiTe kpaTKyr0 XapakTepHCTHKY XHMHYECKUX
peaxIuii Mo U3BECTHBIM BaM MPH3HAKAM.

14 (4 6anna). To ypasuenuto peaxin H,SO4 + 2NaOH = Na,SO,4 + 2H,0 paccunTaiite Maccy THAPOKCHAA HATPUSA, HEOOXOAMMOTO TSI TIOJIHOM HEHTpan3aIliyu pacTBopa,
coaepxaiero 24,5 r cepHOU KUCIIOTHL.

HIxana nepeBoga
0 — 17 6amnoB — «2»(0 — 34%)
18 — 30 6amnoB — «3» (36 — 60%)
31 — 43 6amna — «4» (62 — 86%)
44 — 50 GatoB — «5» (88 — 100%)



Bapwuanr Il
YACTD A. TecroBble 3aanusl ¢ BLIOOPOM OJHOTO MPAaBHUIILHOT'O OTBETA
1 (2 6anna).Yncno aToMOB BceX XMMUYECKUX DJIEMEHTOB B MOJIeKyne (pochOpHOH KHCIOTHI :

A. 3
b. 6
B. 7

2 (2 6anna). lepuoanveckuii 3akK0H CHOPMYITUPOBAIT:
A. S Bepremnyc
b. JA.N.Menneneer
B. M.B.JIomoHnocoB

3 (2 6anna).9UCT0 IPOTOHOB, HEHTPOHOB U YIIEKTPOHOB B aTOMe XJI0pa 17 Cl:
A. p'=17,n°=18,e =17
b. p'=18n°=18,e =18
B. p'=17,n°=18,e =18

4 (2 6anna) . T'pynna BeMIECTB C HOHHBIM THITOM CBSI3H:
A.  KCI, HF, Na,S
b. K,0, NaH, NaF.
B. CO,, BaCl,, NaOH.

5 (2 banna). Macca conu, conepxarnetics B 150 r 5%-Horo pacTBopa coJu, paBHa:
A.5t  B.7,5r B.30r.

6 (2 6anna). Xumudeckast peakiys, ypaBHEHHE KOTOPO
2KCIO; = 2KCI +30,, sBistercs peakuueii:

A. Pasnoxxenus, OKHUCIMTEILHO — BOCCTAHOBUTEIILHOM.
b. Paznoxxenus, He OKHCIUTEILHO-BOCCTAHOBUTEIBHOM .
B. 3aMeleHus1, He OKUCIUTEIbHO-BOCCTAHOBUTEILHOM.

7 (2 6anna). BemecTBo, BCTynaromiee B peakiyio ¢ pacCTBOPOM THAPOKCH/IA HATPHUS:
A.  Oxcun dpocdopa (V).
b. Oxcup memu (11).
B.  Xnopun cepebpa.

8 (2 6anna). BerecTBO, KOTOPOE B OAHOM PACTBOPE MOTHOCTHIO AUCCOUUPYET:
A.  Oxcua menu (I1)
b.  Hurpar xanus.
B. Cynbdar bapus.



9 (2 6anna). OMHOBpEMEHHO HE MOTYT HAXOAMTHCS B PACTBOPE HOHBI:
A.  NOj, H',Ba*, OH".
B. Zn*, K’ CI, SO/
B. Fe”,Na’, NO;, SO,
10 (2 6anna). Cpenu Bemects, hopmyist kotopeix H,O, NH3, CO,, Ba(OH),, HCI, Het npencraBurens kiacca:
A. Kucnor.
b. Oxcuaos.
B.  OcHoBaHWii.
r. Comneit

YACTD b. 3aganus co cBOOOIHLEIM OTBETOM
11 (6 6annos). Hazosure Bermecta, hopmyisl kotopeix HsPO4, Mg, CO,, H,S, BaO, NaOH, O,, K,CO3, Cu(OH),, ykakute kiacc, K KOTOPOMY OHH TIPHHA/IJIEKAT.

12 (10 6annos). 300pa3ute cXeMbl ANEKTPOHHOTO CTPOCHHUSI aTOMOB XMMHUYECKHX 3JeMeHTOB (ocdopa u xytopa. 3anummre GOpMysibl COSTUHEHHH , B KOTOPBIX 3TH aTOMBI
MPOSBISIOT MAaKCHMAIIBHYIO M MHHIMAIIBHYIO CTETICHH OKUCIICHHUS (He MEHee YeThIPEX GpopMyn).

13 (10 6annos). CocraBbTe ypaBHEHHS XUMHUYECKHX peaknuii cormacHo cxeme: Fe(OH); — Fe,0; — Fe — FeSO, — Fe(OH),. Jlaiite KpaTKyi XapaKTEpHUCTHKY
XUMHYECKHUX peaKHI/Iﬁ 110 U3BECTHBIM BaM ITpU3HAKaM.

14 (4 6anna). Tlo ypasuenuto peakuuu HzPO, + 3KOH = K3;PO, + 3H,0 paccumraiite Maccy rHapoKCcHIa Kaius, HEOOXOAUMOro IS TOJHON HEHTpaniu3aliuid pacTBopa,
conepikariero 4,9 r hochopHOIt KUCIIOTHI.

Ixkana nepeBoaa
0 — 17 6ammoB — «2»(0 — 34%)
18 — 30 6amnoB — «3» (36 — 60%)
31 — 43 6amna — «4» (62 — 86%)
44 — 50 6amoB — «5» (88 — 100%)



