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IHosicHUTEABLHAA 3AIIMCKA

PaGouass mporpamma mo xumuu (8 — 9 Kjgaccel) COCTaBJIeHA B COOTBETCTBHM ¢ DejepaibHBIM TOCYIapCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHJIAPTOM OCHOBHOTO 0011ero ooOpa3zoBanus / MwuHuCTEpCTBO o0Opa3zoBaHuss u Hayku PO. — M.:
IIpocsemenue, 2011 r.

SABnsiercst yactbio OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero oOpazoBanuss MBOY rumuazum Ne 11
r.o. Camapa.

[IporpamMma cocTaBieHa Ha OCHOBE W3aHui: « [I[puMepHbIe TIporpaMMsbl 10 yueOHBIM npeaMeraMm. Xumus. 8-9 kiacc. —
M.: [Ipocsemienue, 2011, (CtanaapTbl BTOPOTO MOKOJICHUS )»

Hcnonb3yembie y4eOHUKU:

INa6puensn, O.C. Xumus. 8 knacc: yued. 115 obmeoopasonar. yupexaenuii / O.C. I'abpuensa. — M.: JIpoda, 2015.

INa6puensn, O.C. Xumus. 9 knacc: yue0. mis obmeodpazosar. yupexaenuii / O.C. I'abpuensa. — M.: JIpoda, 2015.

1. Ilnanupyemble pe3yJIbTATHI OCBOCHUSA Y4e0OHOI0 NpeaMera
JIMYHOCTHBIMHM pe3yJIbTaTAMU OCBOCHHUSI BBIITYCKHUKAMU OCHOBHOM IIKOJIbI IPOTPAMMBI [0 XUMUU SBJISFOTCS :
1) B IIGHHOCTHO-OPUCHTAIMOHHOU Cepe — TyBCTBO FOPAOCTH 32 POCCHICKYIO XUMUYECKYIO HayKy, TYMaHU3M,
OTHOILIEHUE K TPYAY, LIEJIEYCTPEMIIEHHOCTD;
2) B TPYJI0BOU cpepe — FOTOBHOCTh K OCOZHAHHOMY BbIOOPY JalibHEIIEe 00pa30BaTeIbHON TPACKTOPHH;
3) B TIO3HaBaTENBHOU chepe — YMECHHE YIIPABIATH CBOCH JACATCILHOCTHIO.

MeTtanpeaAMeTHBIMH Pe3yJIbTATAMH OCBOCHUS BBIIIYCKHUKAMU OCHOBHOM IIKOJIBI ITPOIPAMMBI [0 XUMUU SABISFOTCS :
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1)  ucmonb30BaHUE YMEHH Y HaBBIKOB Pa3IMYHBIX BUJIOB MTO3HABATEIBHOMN JEATEIIEHOCTH, IPUMEHEHUE OCHOBHBIX
METOJOB NO3HAHMS JJISI U3YUEHUS PA3JIMYHBIX CTOPOH OKPYKAKOUIEN JEHCTBUTEIBHOCTH;

2)  WCHOJB30BaHUE OCHOBHBIX MHTEIUICKTYaIbHBIX ONepanuii: opMyIHpPOBAHUE TUIIOTE3, AHAIU3 U CHHTE3, CPABHCHUE,
0000111eHHEe, CHUCTEMAaTU3alMs], BBIABICHUE MPUUYMHHO-CIEACTBEHHBIX CBA3EH, ITOUCK aHAJIOIOB;

3)  yMCEHHUE TeHepUpOBaTh HJIEH U ONPEICISITh CPEICTBA, HEOOXOIUMBIC JIJISl KX pealln3alliy;

4)  yMcHHE ONpENeNATh IeNIU U 3aJ1a4i, BBIOUPATh CPEIICTBA PeaTU3alliK U IPUMCHSTh UX HA TPAKTHKE;

5)  wucnoab30BaHUE PA3TUYHBIX KCTOUHUKOB HH(DOPMAIIUH.

IIpeaMeTHBIMHU Pe3yJIbTATAMM OCBOEHUS BBIITYCKHUKAaMU OCHOBHOW LIKOJIbI IPOTrPaMMBbI [0 XUMUU SABJISIFOTCS:

1. B mo3HaBarenbHOI cdepe:

- JaBaTh OMpe/eICHUS U3YUCHHBIX TTOHATHI: BEIIECTBO (XUMUYECKUI AIIEMEHT, aTOM, HOH, MOJIEKYJIa, KpUCTAITHYEeCKas
pelieTka, BEIIeCTBO, XuMudeckas (popmyiia, OTHOCUTEIbHBIE ATOMHAsI U MOJIEKYJIIPHAS MAaCChl, BAJICHTHOCTb, OKCUIbI, KUCIIOTHI,
OCHOBaHHUS, COJIH, aM(POTEPHOCTb, UHIUKATOP, NEPUOANUECKUI 3aKOH, IEPHUOUYECKasi CUCTEMa, ITepUoInYecKas Ta0IuIla,
M30TOIIbI, XUMHUYECKAas CBSA3b, DJIEKTPOOTPUIIATEIHBHOCTD, CTETIEHb OKUCIICHUS, AIEKTPOJIUT); XUMHUECKas peakius (XUMHUIEeCKOoe
ypaBHEHHE, T€HETUYECKasl CBSA3b, OKUCIICHUE, BOCCTAHOBIICHUE, DJIEKTPOJIUTUYECKAS TUCCOLMAIINSA, CKOPOCTh XUMUYECKON
peaKkiun);

- OIKCHIBATH KCIIEPUMEHTBI, UCTIOJb3Ysl AJISl ITOTO €CTECTBEHHBIN SI3bIK U SI3bIK XUMUU;

- OIKMCHIBATH U PA3IMYaTh U3YUYEHHBIE KJIACChl HEOPraHUYECKUX COEMHEHUM, IPOCTHIE U CIOKHBIE BEIIECTBA, XUMUYECKHE
peakiuu;

- KJ1accu(UIMPOBATh U3YUEHHBIE OOBEKTHI U SIBIICHUS;



- HaOII0AATh OIBITHL, XUMUYECKUE PEAKIUH, TPOTEKAIOIINE B IPUPOJIE U OBITY;

- JIefaTh BBIBOJBI M YMO3AKIIOUEHHSI U3 HAOIIOI€HUM, U3yYEHHBIX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA
HEHU3yYEHHBIX BEIIECTB N0 AHAJIOTUU C N3yYECHHBIM;

- CTPYKTYpUPOBATh U3YUYEHHBIH MaTEpUATl U XMMUYECKYIO MH(POPMAIIHIO, TOJYYEHHYIO U3 APYTUX UCTOUYHUKOB;

- MOJECJIIMPOBATh CTPOECHUE aTOMOB 3JIEMEHTOB IIEPBOT0 — TPETHETO NEPUOJOB, CTPOCHUE IPOCTEUIINX MOJIEKYIL.

2.B IICHHOCTHO — OPUEHTAIlMOHHOM cdaepe:

- AHAJIM3UPOBATH U OLICHUBATDH ITOCJICACTBUA OJIA Oprxca}omeﬁ CpCabl OBITOBOM U HpOI/I3BOIICTB€HHOﬁ ACATCIIBHOCTHU
YCJIOBCKA, CBSI3aHHOM C Hepepa60TKOﬁ BCIICCTB.

3. B cdhepe TpynoBOil neITEILHOCTH

- IIPOBOJHTH XAMHYECKUM 9KCIICPUMCHT.

4.B cd)epe 0€30I1aCHOCTH JKUBHEACATCIIBHOCTHU .

- OKa3bIBATH IICPBYIO ITIOMOIIb IIPU OTPABJICHUAX, OKOTaX U APYIUX TpaBMax, CBA3aHHBIX C BCIICCTBAMU U Jla60paT0pHLIM

000pyI0BaHHEM.

8 kiacc

JIMYHOCTHBIE Pe3yJIbTATHI
Vyammiics JT0IKEH:
- 3HAMb U NOHUMAMb. OCHOBHBIE UCTOPUUECKHE COOBITUSI, CBSI3aHHBIE C PA3BUTHEM XHMHUHU U OOIIECTBA; JOCTHKEHUS B
00JIaCTH XUMHUH M KYJIbTYpPHBIC TPAAUIUH (B YaCTHOCTH, HAYIHBIC TPAIUIINH ) CBOEH CTPaHbI; OOIEMHUPOBBIC TOCTHKEHUS B
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00JIaCTH XMMHUH; OCHOBBI 3J0POBOr0 00pa3a KU3HM; MPAaBUJIa TOBEJAEHUS B UPE3BbIYAMHBIX CUTYALUsAX, CBA3aHHBIX C
BO3JIEHCTBUEM PA3JIMYHBIX BEUIECTB; COLIMANIbHYIO 3HAYUMOCTh U COJEpKaHue MPoQeccuil, CBA3aHHBIX C XUMUEH; OCHOBHbBIE
npaBa ¥ 00s3aHHOCTU IPAKJaHMHA (B TOM YHUCJE YYaIlerocs), CBI3aHHbIE C TUYHOCTHBIM, NPO(EeCCUOHANBHBIM U KU3HEHHBIM
CaMOOIIPEICIICHUEM;

- UCNBIMBIBAMb. TYBCTBO TOPAOCTH 3a POCCUICKYIO XUMHYECKYIO HAYKY U YBa)KEHUE K UICTOPUHU €€ PAa3BUTHUS; YBAXKEHUE U
MPUHSATHE TOCTUKEHUN XUMHUH B MUPE; YBAXKCHHUE K OKPYKAIOIMIKUM (YUJaIlTUMCS, YYUTEIISIM, POJTUTEISIM U JIP.) - YMETh CIyIIaTh U
CJBIIIATh MApTHEPA, MPU3HABATh MPABO KaKI0r0 Ha COOCTBEHHOE MHEHUE U MTPUHUMATh PEIICHUS ¢ YUeTOM MO3UIUMI BCeX
YYaCTHUKOB; CAMOYBa)KEHHE U AYMOIIMOHATIbHO-TIOJIOKUTENIbHOE OTHOIIEHHUE K cele;

- NPU3HABAMb: IEHHOCTH 3/I0POBbA (CBOETO U JPYTHX JIOZEH ); HEOOXOJUMOCTh CAMOBBIPAXKEHUS, CAMOpEaTU3allii,
COLMAJIBHOTO IPU3HAHUS;

- 0CO03Ha6ams. TOTOBHOCTD (MJIM HETOTOBHOCTb) K CAMOCTOSITEIbHBIM MOCTYIKAM U ACHCTBUIM, IPUHIATHIO
OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI; TOTOBHOCTH (MJIK HETOTOBHOCTD) OTKPBITO BBIPAXKaTh U OTCTAUBAThH CBOIO MO3UIUIO U
KPUTUYHO OTHOCUTHCS K CBOMM IIOCTYIIKaM;

- nposA6aIAMb. TOOPOKENATETHLHOCTD, TOBEPHE M BHUMATEIBHOCTD K JIFOJISIM, TOTOBHOCTh K COTPYAHUYECTBY H JIpYyKOe,
OKa3aHUIO TIOMOIIH HYKJIAIONTUMCS B HEli; YCTOMYMBHIN MTO3HABATEIbHBINA HHTEPEC, UHUIIMATUBY U JTIO003HATEIHHOCTD B
M3YYECHUH MUPA BEUIECTB U PEAKLUH; LEJICYCTPEMIICHHOCTh U HACTOWYNBOCTD B JOCTHKEHUH LIEJIEH, TOTOBHOCTD K IIPEOIOJICHUIO
TPYAHOCTEN; YOEKIEHHOCTh B BO3MOYKHOCTH MO3HAHUS IPUPOABI, HEOOXOIMMOCTH Pa3yMHOI'0 UCHOJIb30BaHUS JOCTHKEHUN

HayKHU W TEXHOJIOTHH JIJIsi pa3BUTHS OOIIECTBA;



- yMemb: yCTAaHABIUBATh CBSI3b MEXY LIENbIO U3YUCHUS XUMHUH U TEM, JJISl 4eTO OHA OCYIIECTBIsETCS (MOTUBAMMU );
BBITIOJIHATH MMPOTHOCTUYECKYIO CAMOOLICHKY, PETYJIHPYIONIYI0 AKTUBHOCTD JIMYHOCTH HA 3TAIe €€ BKIIOUEHUS B HOBBIN BHU]I
NeSATeNIbHOCTH, CBSI3aHHBIM C HAYaJIOM M3Y4Y€HUsI HOBOTO y4eOHOTO MPEAMETA - XUMUU; BBITIOIHATH KOPPUTUPYIOITYIO
CaMOOIIEHKY, 3aKII0UYAIONIYIOCS B KOHTPOJIE 32 IPOLIECCOM M3YUYCHHSI XUMUU U BHECEHUHU HEOOXOIUMBIX KOPPEKTHROB,
COOTBETCTBYIOIIIUX ATAlaM M CIIOcO0aM M3y4YEHHUs Kypca XUMHH; CTPOUTH )KU3HEHHbBIC U MPO(HECCUOHAIBHBIC IUIAHBI C YYETOM
KOHKPETHBIX COI[UATIbHO-UCTOPUIECKUX, TTOJTUTUIYECKUX U SKOHOMUUYECKUX YCIIOBHM; 0CO3HABATH COOCTBEHHBIC IICHHOCTH M UX
COOTBETCTBUE MPUHUMAEMBIM B KHU3HU PEIICHUSIM; BECTH JUAJIOT HA OCHOBE PABHOIPABHBIX OTHOIIEHUN U B3aUMHOTO YBaKEHUS;
BBIJICJISITh HPABCTBEHHBIN aCMeKT MOBEJACHUS M COOTHOCUTD IMOCTYIIKHU (CBOU U JPYTHUX JIFOJEH) U COOBITHS C PUHSITBIMU
ATUYECKMMU HOPMaMHU; B MPeieIax CBOUX BO3MOKHOCTEN MPOTUBOICHCTBOBATH ACHCTBUSIM U BIUSAHUSAM, ITPEACTABIISIIOIIUM
yrpo3y KU3HH, 3J0POBBIO U 0€30IMaCHOCTH JIMYHOCTU U OOIIECTBA.

MeTanpeaMeTHbie pe3yabTaThI

Tema «BBeaenue»

Yyammuics 10JKEH YMETh:

- OTIpeeNATh POOJIEMBI, TO €CTh YCTAHABINBATH HECOOTBETCTBHE MEXKIY JKEJTAEMbIM U JICHCTBUTEIIHHBIM;

- COCTaBJIATH CIO0XKHBIN IJIaH TEKCTA;

- BIaJeTh TAKUM BHJIOM H3JIOKCHHS TEKCTA, KaK IOBECTBOBAHME;

- I0J1 PYKOBOJICTBOM YUHUTEJIsI TPOBOAUTH HEMTOCPEICTBEHHOE HAOJIIOICHHUE;

- 10 PYKOBOACTBOM YUHTCIIA 0(1)OpMJ'I$ITI) OTHYCT, BKJHO‘-IaIOIHI/Iﬁ OIINCaHHuC Ha6J'HO,Z[eHI/I$I, €Iro pC3yJibTaTOB, BEIBOJOB,



- UCTIOJIb30BaTh TaKOU BUJ MBICJICHHOTO (M1€alIbHOT0) MOJICIMPOBAaHUS, KaK 3HAKOBOE MOJICJIMPOBAaHKE (HA PUMEPE
3HAKOB XUMHUUYECKHUX IJIEMEHTOB, XUMUYECKUX (POPMYIT); UCIOJIB30BATh TAKOW BUJl MATEPHUAIBHOTO (TIPEIMETHOTO)
MOJICTUPOBaHUS, KaK (HU3NUECKOe MOJIeTMPOBaHNE (Ha MPUMEPE MOJICIUPOBAHUS AaTOMOB U MOJIEKYJ);

- IOJy4aTh XUMHUECKYI0 UH(POPMAITUIO U3 PA3IUYHBIX HCTOUHUKOB;

- OTpeIeNIsATh OOBEKT U aCIeKT aHaIN3a U CUHTE3a;

- OTIpeIeIATh KOMIIOHEHTHI 00BhEKTAa B COOTBETCTBUHU C ACTIEKTOM aHaJlM3a U CUHTE3a;

- OCYIIIECTBJISATh KAYECTBEHHOE U KOJIMUECTBEHHOE OMMCAaHNE KOMITIOHEHTOB OOBEKTA;

- OTIpeIeNATh OTHOIICHUS 00BEKTa C APYTUMH 00BEKTaAMU;

- OIIPEICNIATh CYIIECTBEHHbBIC MPU3HAKH O0BEKTA.

TeMa «ATOMBI XUMHUY€ECKHX 3JI€MEHTOB»

Yyammuics J10JKEH YMETh:

- (hopmynHpoBaTh TUIIOTE3Y MO PEIICHUIO TPOOIEMBI;

- COCTABJISTH TUIaH BBITIOJIHEHUS YUYE€OHOW 3a1a4, pelIeHHs TPOOJIeM TBOPUYECKOTO M TTOUCKOBOT'O XapaKTepa, BHIMOJTHEHUS
IIPOEKTa COBMECTHO C YUUTEIEM;

- COCTaBIIATh TE3UCHI TEKCTA;

- BJIAJIETh TAKUM BUJOM U3JI0)KEHUS TEKCTA, KaK ONMCAHHUE;

- HCTOJIb30BaTh TaKOM BUJ MBICIEHHOTO (M€aIbHOT0) MOAECIHPOBAHUS, KAK 3HAKOBOE MOJIETTMPOBAaHKE (HA IPUMEPE
COCTaBJICHUS CXE€M O0pa30BaHUS XUMUYECKOU CBSI3M);

- UCTOJIb30BaTh TAKOW BUJ MaTepUaIbHOIO (IIPEAMETHOI0) MOJICTMPOBAHUS, KAaK aHAJIOTOBOE MOJICJIMPOBAHUE;



- UCTIOJIb30BaTh TaKOW BUJ MaTepUaILHOIO (IIPEAMETHOI0) MOJICTUPOBaHUs, KaK (puznueckoe MoaeupoBanue (Ha
pUMEpPE MOJIENIEH CTPOCHUS ATOMOB);

- OMpeesaTh 0ObEKThI CPABHEHUSI M aCIIEKT CPaBHEHUSI 0OBHEKTOB;

- BBIMIOJIHSITh HEMOJTHOE OJHOJIMHEWMHOE CPABHEHUE;

- BBIMIOJIHSITh HEMOJTHOE KOMIIJIEKCHOE CPAaBHEHHUE;

- BBIMIOJIHAITH MOJIHOE OJIHOJIMHEHHOE CPaBHEHHUE.

Tema «IIpocThie BemecTsa

Yyamuics 101KEH yMeTh:

- COCTaBJIATh KOHCIIEKT TEKCTA;

- CaMOCTOSITEJIbHO UCIOJIb30BaTh HEMOCPEACTBEHHOE HAOIIOICHHUE;

- CaMOCTOSITENIbHO OPOPMJISITH OTUET, BKIIIOUAIOIINUN ONTMCaHUE HAOII0/IEHUs, €T0 Pe3yIbTaTOB, BbIBOJIOB;

- BBITIOJIHATH IMOJTHOE KOMIUIEKCHOE CPaBHEHHUE;

- BBINIOJIHATHh CPAaBHEHUE 110 AHAJIOTHH.

Tema «CoennHeHNs XHMHYECKHX 3JIEMEHTOB

VYyamuiicss 101KEH YMETh:

- COCTaBJISITH HA OCHOBE TEKCTA TaOIHIIBI, B TOM uncie ¢ mpuMmeHernem cpeacts UKT;

- IO/ PYKOBOJICTBOM YYHTEIIS MPOBOJIUTH OMIOCPEIOBAHHOE HAOIOICHUE;

- 10 PYKOBOACTBOM YUHTCIIA O(I)OPMJ'UITB OTYCT, BKJ'IIOLIaIOIHI/II\/'I OIIMCAaHHUC SKCIICPUMCHTA, €TI0 PC3YJIbTATOB, BEHIBOAOB,



- OCYIIECTBJISATh UHIYKTUBHOE 00001IeHHE (OT EAMHUYHOTO JOCTOBEPHOTO K OOIIEMY BEPOSITHOCTHOMY), TO €CTh
OIpeeNsITh OOIINE CYIIECTBEHHbIE MPU3HAKU ABYX U 0o0Jjiee 00bEKTOB U (PUKCUPOBATH UX B (POPME MOHATHUS WIH CYXKACHUS;

- OCYIIECTBIISATD JIEIYKTUBHOE 000011IeHrE (TTOABECHNE €IUHUYHOTO IOCTOBEPHOTO 10/ 00111€€ IOCTOBEPHOE), TO €CTh
aKTyaJu3UPOBATh MOHATHE WU CYKACHUE, U OTOXKIECTBIATH C HUM COOTBETCTBYIOIIUE CYIIECTBEHHBIC MPU3HAKU OJTHOTO WU
0osice 00BEKTOB;

- OTIPEIENATh ACMEKT KiacCUu(PUKAIUK;

- OCYIIECTBIATh KiacCU(UKaIHIO;

- 3HaTh W UCIIOJIb30BaTh Pa3auyHbie (hOPMBI IPEICTABICHUS KJIaCcCU(PUKAIUH.

Tema «3MeHeHH s, MPOUCXOAALIHE C BeHIECTBAM M)

Yyammuncs J10IKEH YMETh:

- COCTaBIIATh HA OCHOBE TEKCTA CXEMBI, B TOM uHnciie ¢ npuMeHenueM cpeacts UKT;

- CaMOCTOSITENIbHO OPOPMIISITH OTUET, BKIIFOUAIOIIUNA OMTUCAHUE IKCTIEPUMEHTA, €r0 PE3yIbTaTOB, BHIBOJIOB;

- HCTOJIb30BaTh TaKOU BUJ MBICIEHHOTO (MA€aIbHOT0) MOAECINPOBAHUS, KAK 3HAKOBOE MOJIETIMPOBAaHKE (HA IPUMEPE
YpaBHEHUN XUMUYECKUX PEAKIU);

- pa3nnyath 00BEM U COAEPKaHUE TTOHSATU;

- pa3InyaTh poJAOBOE U BUAOBOE MOHSITHS;

- OCYILECTBISATH POJOBHUI0BOE ONPEAEICHUE MMOHATHIA.

Tema «IIpaktukym 1. [Ipocreiiniue onepauuu ¢ BelecTBOM

yanHﬁCH AOJDKCH YMCTBh CaMOCTOATCIIbHO HMCIIOJIb30BATh OIIOCPCAOBAHHOC HaGJHOI[eHI/Ie.



Tema «PacTBopenune. PactBopsbl. Peakuny HOHHOT0 00MEHA U OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKLINI)

VYyamuiics J0MKEH YMETh:

- IeJIaTh TIOMETKH, BBIUCKH, IUTUPOBATH TEKCT;

- COCTaBJISITh JOKJIAJ,

- COCTaBIIATh HA OCHOBE TEKCTa rpaduku, B TOM uucie ¢ npumenernem cpeacts UKT;

- BIQJI€Th TAKUM BUJIOM U3JIOKEHUS TEKCTA, KAK PacCyXJIECHUE;

- UCTIOJIb30BaTh TAKOW BUJ MBICICHHOTO (MI€JIbHOTO) MOJICIUPOBAHNS, KaK 3HAKOBOE MOJICIMPOBAHUE (Ha TPUMEPE
YpaBHEHUM peaKklMil AUCCOUMAIMN, IOHHBIX YPABHEHUI pPeaKIuid, MOJypeaKIuidi OKUCICHUS-BOCCTAHOBJICHNS );

- pa3IMyuaTh KOMIIOHEHTHI JI0KA3aTeNIbCTBA (TE3HC, ApTyMEHTHI U (hOpPMY J1I0KA3aTeIbCTBA);

- OCYIIECTBIISATh MIPAMOE UHAYKTUBHOE JI0KA3aTeIbCTBO.

Tema «IIpakTtukym 2. CBoiicTBa paCTBOPOB 3JIEKTPOJIHUTOB)

Yyammuics J10IKEH YMETh:

- OIIPEENATh, UCXO0I U3 YUeOHOU 3a1a4M, HEOOX0IMMOCTh HEMOCPEJACTBEHHOT'O HIIM OITOCPEA0BAaHHOTO HAOIIOCHNS,

- CaMOCTOATENIBHO (POPMHUPOBATH MPOTPaAMMY IKCIIEPUMEHTA.

IIpeaMeTHBIE Pe3yJbTaThI

«BBenenue»

VYyamuiicss 10IKEH YMeTh:

- UCIIOJIb30BAaTh IIPU XaPAKTEPUCTUKE BEIIECTB IMTOHATHS «aTOM», KMOJIEKYJIA», «XUMUYECKHUMN SIIEMEHT), «XUMUUYECKHUI

3HAK, WJIKW CUMBOJI», «BCIICCTBO)», KIIPOCTOC BCUICCTBO», KCJIOKHOC BCIUICCTBO», «CBOMCTBA BCIICCTB», KXUMHNYCCKHUEC ABICHUA),
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«pusnueckue IBICHUS», «KOIPDUIIUEHTHI», KAHACKCHI», «OTHOCUTEIbHAS aTOMHAsI Maccay, «OTHOCUTEIbHAS MOJICKYJIIpHAs
Maccay, «MaccoBas J0JIs AJIEMEHTa»; 3HaTh MPEIMEThI H3yUeHUs €CTECTBCHHOHAYYHBIX TUCIUILINH, B TOM YHCJIE XUMHH,
xumuueckue cumBoibl (Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn), ux Ha3BaHus U MPOU3HOIICHHE,

- KJIacCHU(PUITMPOBATH BEIIECTBA 110 COCTABY HA MPOCTHIC U CIIOKHBIC;

- pa3Iu4aTh Tejia ¥ BEIICCTBA, XUMHUYECKHH 3JIECMEHT U MTPOCTOE BEIICCTBO;

- OITUCBIBATh (POPMBI CYIIECTBOBAHUS XUMUUYECKHUX DJIEMEHTOB (CBOOOIHBIC aTOMBI, IIPOCTHIC BEIIECCTBA, CIIOKHBIC
BEIIECTBA); TAOIUYHYIO popMy Tleproandeckoit CUCTEMBbI XUMUYCCKUX 3JIEMEHTOB; MTOJIOKEHHE d1eMeHTa B Tabmure 1. .
MenpeneeBa, UCTIOIB3YS MOHITHS «IIEPUOI», «TPYIIIAY, «TJIaBHAS MOATPYIINAY, II000YHAS IMOATPYIIaY; CBOWCTBA BEIICCTB
(TBEpABIX, )KUAKUX, Ta3000pa3HBIX);

- OOBSICHATH CYITHOCTh XUMHUYECKHX SBJICHHUH (C TOUKH 3PCHHS aTOMHO-MOJICKYJIIPHOTO YUEHHUS) U UX MPUHITUITAATIBLHOC
OTJIUYHE OT (PU3UYCCKUX SBIICHHIA,

- XapaKTepHU30BaTh OCHOBHBIC METOJIBI U3YUCHUS CCTCCTBCHHBIX JUCITUIUIMH (HAOII0ACHUE, SKCIIC PUMEHT,
MOJICJIMPOBAHME); BEIIECTBO 10 €r0 XMMHUECKOM (PopMyJie COTIIacHO IUIaHy: KaYeCTBEHHBIN COCTaB, THIT BellecTBa (IIPOCTOC WIIH
CJIOXKHOE), KOJIMUECTBCHHBINM COCTaB, OTHOCUTEIIbHAS MOJICKYJISIpHAs Macca, COOTHOIIIEHUE MACC DJIEMCHTOB B BEILIECTBE,
MacCOBBIC JIOJIM DJIEMEHTOB B BEIIECTBE (JIVIS CIIOXKHBIX BEIIECTB); POJIb XUMHH (TTOJIOKUTEIBHYIO M OTPUIIATECIIPHYIO) B KU3HU
YeJI0BEeKa, apryMEHTHPOBATh CBOE OTHOIIIEHUE K 3TOH MpobIIeMe;

- BBIYUCIISATh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO MacCy BEIIECTBA M MACCOBYIO JIOJTI0 XUMHUUYECKOTO JJIEMEHTA B
COCIUHCHUSX;

- MPOBOJINTH HAOJIFOACHUSI CBOMCTB BEIIECTB U SABJICHUM, TPOUCXOAAIIMX C BEIIECTBAMU;
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- cO0II01aTh MPaBUIa TEXHUKU O€30MaCHOCTH MPHU MPOBEICHUN HAOIIOACHUN U Ta00PATOPHBIX OMBITOB.

TeMa «ATOMBI XUMHU4YECKHX 3JI€MEHTOB

VYyamuiics 10IKEH YMETh:

- HCIIOJIB30BATh MPU XAPAKTEPUCTUKE ATOMOB MOHATUS «IIPOTOH», KHEUTPOH», «AIIEKTPOH», «XUMUUYECKUHN FJIEMEHT,
«MacCCOBOE YHUCII0», «A30TOI», «IIEKTPOHHBIN CIIOW», «IHEPTrETUUECKUN YPOBEHBY, «IJEMEHTHI-METAIIIbDY, «3JIEMEHTbI-
HEMETAJUIbDY; IPU XAPAKTEPUCTUKE BEILIECTB - MOHATUS «MOHHAS CBA3b)», KMOHBI», «KOBAJICHTHAs HETMOJSIPHAS CBSI3bY,
«KOBAJICHTHAsI MOJIIPHAS CBA3bY, «AJEKTPOOTPULATEIBHOCTD), «BAJIEHTHOCTHY, «METAJUINYECKAs CBSI3bY;

- OMKUCHIBATH COCTaB M CTPOCHUE ATOMOB 3JIEMEHTOB C MOPsAIKOBEIMU HOMepamu 1-20 B [lepuoauueckoi cucteme
xuMuueckux anemeHToB 1. 1. Menaeneena;

- COCTABJISITh CXEMbI paclpe/IeIeHHs JIEKTPOHOB MO JEKTPOHHBIM CIIOSIM B AJIEKTPOHHOM 000JI0UKE aTOMOB; CXEMBbI
0o0pa30BaHus Pa3HbIX TUIIOB XUMUYECKOMN CBA3M (MOHHOM, KOBAJICHTHON, METANINYECKOM);

- 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB (3aps 0B siiep aTOMOB, YUCIIa 3JIEKTPOHOB Ha
BHEILHEM 3JIEKTPOHHOM CJIO€, YUCJIO 3aN0JIHSIEMBIX AJIEKTPOHHBIX CIIOEB, PaIlyC aTOMa, AIEKTPOOTPULATENbHOCTD,
METaJUIMYECKUE U HEMETANIMYECKHE CBOMCTBA) B IIeproAax U rpynmnax (rjiaBHbIX noArpyimmnax) [lepuoanueckoi cuctemsl
xuMu4deckux 3semMeHToB . 1. MeHnneneeBa ¢ TOUKU 3peHUsI TEOPUU CTPOCHHS aTOMA;

- CPABHHUBATh CBOMCTBA aTOMOB XUMUUYECKHUX 3JIEMEHTOB, HAXOISIIUXCS B OJJHOM NEPUOAE WX IIIaBHOW MOATPYIIIIE
[lepuoanueckoit cuctembl XuMuueckux 3remeHToB 1. 1. Menaeneesa (3apsiioB siep aTOMOB, YUCTIa AJIEKTPOHOB HA BHEIIHEM
3JIEKTPOHHOM CJIOE, YUCJIO 3aIOJIHAEMBIX 3JIEKTPOHHBIX CJIIOEB, PAAUYC aTOMA, JIEKTPOOTPULATEIbHOCTh, METAJUIMYECKUE U

HEMETAJNINYECKUE CBOMCTBA);
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- 1aBaTh XapaKTEPUCTUKY XUMHUYECKUX AJIIEMEHTOB IO UX MOJIOKEHUIO B [lepnoanyeckoil cucteme XuMHYECKUX 3JIEMEHTOB
(XUMHUYECKUM 3HAK, TOPSIKOBBIM HOMED, MEPUO/I, TPYIINA, MOATPYIINa, OTHOCUTEIbHAsI aTOMHAsl Macca, CTPOSHUE aToMa - 3apsij
s/ipa, YUCJIO MPOTOHOB U HEUTPOHOB B siZIpe, 00IIee YUCIIO IEKTPOHOB, pacIpeieieHue AIEKTPOHOB 0 AJIEKTPOHHBIM CIIOSIM);

- OIIPEEATh TUIl XUMUUYECKOU CBsI3U 110 (hOpMYyJie BEIIECTBA;

- IPUBOAUTH NPUMEPHI BEIIECTB C PA3HBIMU TUIIAMU XUMHUYECKOU CBA3H;

- XapaKTepru30BaTh MEXaHU3Mbl 00pa30BaHUs KOBaJIGCHTHOW (0OMEHHOI ), MIOHHOM, METAJNTMYECKOU CBSI3EH;

- YCTaHABJIUBATh IPUYMHHO-CIICICTBEHHBIE CBSI3U: COCTaB BEIIECTBA - TUI XUMUUYECKOU CBA3H;

- COCTaBIATH (OPMYJIbI OMHAPHBIX COSTUHEHUH TT0 BaJICHTHOCTH;

- HAXOAUTh BAJICHTHOCTh 3JIEMEHTOB 10 (popMyJie OMHAPHOTO COCAUHEHUS.

Tema «IIpocThie BemecTsa

Yyammuics J10JKEH YMETh:

- UCIIOJIB30BaTh MPU XAPAKTEPUCTUKE BEIIECTB MOHITUS «METAJIIBIY, «IJIACTUYHOCTDY, «TEIJIONPOBOTHOCTHY,
(OQIEKTPOIPOBOTHOCTDY, KHEMETAIIBI», «aJIJIOTPOIHS, «AJIOTPOITHBIC BUAOM3MECHEHUS, UITH MOIUDHUKAITUI;

- ONKUCHIBATH MOJIOKEHUE PJIEMEHTOB-METAJIJIOB 1 3JIEMEHTOB-HEMETAIIIIOB B Ileproanueckoi cucTeMe XUMUYECKUX
anemenToB 1. 1. MeHneneena;

- KTaccu(HUIMPOBATh MIPOCTHIC BEIIECTBA Ha METAJUIBl U HEMETAJUIBI, DJICMEHTHI,

- ONPENEIIATh MPUHAJIC)KHOCTh HECOPTaHMYECKHUX BEIIECTB K OJTHOMY M3 MU3YYEHHBIX KJIACCOB - METAJJIOB U HEMETAILIOB;

- I0OKa3bIBaTh OTHOCHUTEIBHOCTD JICJICHUS MTPOCTHIX BEMIECTB HA METAJJIBI U HEMETAJIJIBI;

- XapaKTepu30BaTh 00MTHe HU3HMUECKIE CBOMCTBA METAIIOB;
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- yCTaHaBJIMBATh NPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY CTPOEHUEM aToMa U XUMUYECKOM CBS3bIO B IPOCTHIX BEIIECTBAX -
MeTajlax U HeMeTasllax;

- 00BSICHATH MHOTOOOpa3ue MPOCThIX BEIIECTB TAKUM (PAaKTOPOM, KaK ajNIOTPOIUS;

- OIIUCHIBATh CBOMCTBA BEIIECTB (HA MpUMEpaxX MPOCTHIX BEUIECTB - METAJIJIOB U HEMETAILJIOB);

- cO0JII01aTh MTpaBUJjIa TEXHUKHU 0€30MaCHOCTH NIPU MPOBEJCHUU HAOII0I€HUI U 1a00paTOPHBIX

OTIBITOB;

- HCIIOJIH30BATh MIPH PEUICHUH PACUETHBIX 33/1a4 MOHATHUS «KOJIMYECTBO BEIIECTBAY, «MOJIbY, «IIOCTOSIHHAs ABOTaJpoy,
«MOJISIPHAsT Maccay, «MOJIIPHBIN 00BEM T'a30BY, «KHOPMAJIbHBIEC YCIOBUS;

- IPOBOJIUThH PACUETHI C UCTIOJIB30BAHUEM MOHATUN «KOJIMYECTBO BELIECTBA», «MOJISIPHASI MAccay, «MOJISIPHBIA 00beM
ra3oB», «IIOCTOSIHHass ABOTazpo».

Tema «CoennHeHUs1 XHMHYECKHUX 3J1€EMEHTOB)»

Yyamuics 101KEH yMeTh:

- ACIIOJIB30BATh IIPU XapaKTEPUCTUKE BEILECTB MTOHATUS CTEIEHb OKUCIICHMS», «BAJIEHTHOCTH), KOKCHJIBI», KOCHOBAHMSY,
«UIeJI0UN», «KAYECTBEHHAs peaKLusi», KAHAUKATOPY», KKHUCIOTBI», «KUCIOPOJACOIEPIKAIUE KUCIOThI», «OECKUCIOPOIHbIE
KHCJIOTBD», «KHCIIOTHAS Cpellay, «ILeJoYHas Cpeay, «HeHTpaiabHas cpelay, «ikaina pHy», «commy, «aMop@HbIe BeliecTBay,
«KPHUCTAJUTMYECKHUE BELIECTBAY», «KPUCTAIUINYECKAS PELIETKA», KMOHHAS! KPUCTAIIMYECKAs PEIIETKA», «aTOMHAas
KPUCTAJNINYECKAS] PEIIETKA», «MOJIEKYJISIPHASI KPUCTAIIMYECKAs PEIIETKA», «KMETANINYECKass KpPUCTAJUIMYECKas PEeIIETKa,

«CMECH»,
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- KJ1acCU(UIIMPOBATH CIOKHBIE HEOPTAHUYECKUE BEIIECTBA M0 COCTaBY Ha OKCHU/IbI, OCHOBAHUS, KM CIOTHI U COJIU;
OCHOBAaHMSI, KUCJIOTHI ¥ COJIU - TI0 PACTBOPUMOCTH B BOJI€; KMCJIOTHI - IO OCHOBHOCTH M COAEPHKAHUIO KUCTIOPO/Ia;

- OMIpEACNIATh MPUHAIC)KHOCTh HEOPTaHUUECKUX BEILIECTB K OJHOMY M3 U3yUEHHBIX KJIACCOB (OKCHUBI, IETY4YHE
BOJIOPOJIHBIE COCTMHEHUSI, OCHOBAHMUSI, KUCIIOTBI, COJIMN) 1O (popMysie;

- OTMCHIBATh CBOMCTBA OTJEIBHBIX MPEICTABUTENICH OKCHUJIOB (HA MMPUMEPE BOJIbI, YIJICKUCIIOTO ra3a, HeraleHou U3BeCTH),
JIETy4UX BOJIOPOJIHBIX COCTMHEHUH (Ha MpUMepe XJIOPOBOAOPOIa M1 aMMHAaKa), OCHOBaHUH (Ha IpuMepe THAPOKCUIOB HATPHS,
KaJIis ¥ KaJbIKs), KUCJIOT (Ha MPUMEpe CEpHOM KHUCIOTHI) U COJIEH (Ha MpuMepe XJIopuaa HaTpusl, KapOoHaTa Kanblus, ¢pocdara
KaJbIus );

- OTPEIEIISITh BAJICHTHOCTh U CTENEHb OKUCJIEHUS DJIEMEHTOB B BEIIECTBAX;

- COCTaBIIAThH (OPMYJIBI OKCHUJIOB, OCHOBAHUM, KUCIIOT M COJICH 1O BaJICHTHOCTSIM M CTEIIEHSIM OKHCJICHHS DJIEMEHTOB, a
TakKe 3apsijaM MOHOB, YKa3aHHBIM B TaOJIMIIE paCTBOPUMOCTH KUCTIOT, OCHOBAHUH U COJICH;

- COCTaBJISITh Ha3BaHUS OKCHJIOB, OCHOBAHMH, KUCIIOT U COJICH;

- CpaBHUBATh BAJICHTHOCTh U CTETNICHb OKUCIJICHUS; OKCH/IbI, OCHOBAHUSI, KUCIIOThI M COJIU 10 COCTaBY;

- UCTIONIb30BaTh TAOIHUITy pPACTBOPUMOCTH JIJIS ONIPEIEIICHUS PACTBOPUMOCTH BEIIIECCTBR;

- YCTaHABJIMBATh T€HETUYECKYIO CBSI3b MEXKITY OKCHJIOM U THIPOKCHUIOM U HA00OPOT; IPUUUHHO- CJICJACTBCHHBIC CBSI3H
MEXYy CTPOCHUEM aTOMa, XUMUYECKOW CBA3bIO U TUIIOM KPUCTAJUTMYECKOU PEIIETKA XUMHUYECKUX COCIMHECHUN;

- XapaKTEpPU30BaTh ATOMHBIC, MOJICKYJISIPHBIE, MIOHHBIE METAJTIMYECKUE KPUCTALIMYECKHUE PELMIETKH; CPElY PacTBOpa C
MOMOIIIBIO Kajbl pH;

- IPUBOAUTH MPUMEPHI BEIIECTB C Pa3HBIMH TUITAMHU KPUCTAJUIMYECKOUN PEIIETKH;
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- MPOBOAUTH HAOIIOICHUSI 32 CBOMCTBAMHU BEIIECTB U SABJICHUSMHU, MPOUCXOSIIIIUMU C BEIIECTBAMU;

- cO0MI01aTh MpaBWIa TEXHUKU 0€30MaCHOCTH MPU NMPOBEICHUN HAOIIOAECHUN U ONIBITOB,;

- HCCJIEI0BATh CPEAY PACTBOPA C MOMOIIBIO UHIUKATOPOB;

- SKCIIEPUMEHTAIIBHO Pa3/InyaTh KUCIOTHI U IIEJIO0UYH, MOJIb3YSICh HHAUKATOPaAMU;

- HCIIOJIB30BaTh MPH PEIICHUU PACUECTHBIX 3a/1a4 MOHATUSA «MACcCCOBasl JOJISI SJIEMEHTA B BEIIECTBE», «MAcCOBast JOJIsS
PacTBOPEHHOTI'O BEIIECTBAY, «O0OBEMHAsI 10JIs1 Ta3000Pa3HOT0 BEIIECTBAY;

- MPOBOJIUTH PACUETHI C UCTIOJIL30BAHUEM MTOHATUI «MacCOBas /10715 3JIEMEHTA B BEILIECTBEY», «MacCcoBas 01
PacTBOPEHHOTI'O BEIIECTBaY, «00BEMHAsI 10JIsI Ta3000PA3HOT0 BEIIECTBAY.

Tema «3MeHeHH s, MPOUCXOAALIHE C BeHIECTBAM M)

Yyamuics J10JKEH YMETh:

- UCIIOJIB30BAaTh IIPU XaPAKTEPUCTUKE BEIIECTB MOHATHUS «IUCTUIUIALUAY, IEPETOHKA», KKPUCTAIIA3ALIU,
«BBIMIAPUBAHUEY, «DUITBTPOBAHUEY, «BO3TOHKA, WM CYOIMMAIIUS», KOTCTAMBAHHUEY, KIIEHTPU(PYTUPOBAHUEY, «XUMUYECKAs
peaKIus», «KXXHMHYECKOE YPaBHEHUEY, «PEAKIINU COSTUHCHHSY, «PEAKIINHU PA3I0KCHUM», «PEAKIIUA OOMEHAY, «PEaKIIUH
3aMEIICHUSDY, «PEAKIINU HEUTPATIU3ALUNY, «IK30TEPMUUECKUE PEAKIINNY, «IHIOTEPMUYECKUE PEAKIIUNY, «PEAKIUA TOPECHUSY,
«KaTaau3aTophl», «hePMEHTBI», «0OOpATUMBIC PEAKITUN», KHEOOPATUMBIC PEAKIINI», KATATUTHICCKHUC PEaKIun», «HEeKa-
TAIMTUYECKHUE PEAKIIUNY, «PSAJI AKTABHOCTH METAJIIIOBY, «TUIPOIIN3);

- YCTaHABJIMBATh MPUYNHHO-CJICJCTBCHHBIC CBS3H MEXIY (PU3MUECKUMH CBOMCTBAMH BEIIIECTB M CIIOCOOOM pa3JielICHHUS
cMecel;

- OOBSICHSITH 3aKOH COXpaHCHHA MACChl BCIICCTB C TOYKHU 3PCHHUA aTOMHO-MOJICKYJIAPHOI'O YUCHHA
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- COCTaBIISITh YPaBHEHHUS XUMHUUYECKUX PEaKIIMil HA OCHOBE 3aKOHA COXPAHEHMsI MACChI BEIIECTB;

- OIMCHIBATh PEAKIIUU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) S3bIKA U S3bIKA XUMUU,

- KJ1acCU(UIIMPOBATH XUMUYECKHUE PEAKIIUU 10 YUCTY U COCTaBY UCXOHBIX BEIIECTB U MPOAYKTOB PEAKIUHU; TETIIOBOMY
s ekTy; HanpaBICHUIO MPOTEKAHUS PEAKIINH; YIaCTHIO KaTaln3aTopa;

- UCTIOJIb30BaTh TA0IUILy pACTBOPUMOCTH JIJISI ONPEIETICHUS BO3MOKHOCTH MPOTEKAHUS peaKluii 0OMeHa;
AIEKTPOXUMUYCCKUM PsiT HANPSKEHUH (AKTUBHOCTH ) METAJIJIOB JIJISI ONPE/IeTICHUS BO3MOYXKHOCTH MPOTEKAHUS PEAKIIUN MEXKTy
MeTaJylaMy ¥ BOJHBIMU PACTBOPaMU KUCJIOT U COJIEH;

- HaOJII01aTh W ONKMCHIBATh MIPU3HAKU U YCIIOBUS TEUEHUS XUMHUYECKUX PEaKIIMi, AeIaTh BRIBO/IBI HA OCHOBAHHUH aHAIN3a
HAOJIIO/ICHUM 32 DKCIIEPUMEHTOM;

- IPOBOJIUTH PACUETHI IO XUMUYECKUM YpaBHEHHUSIM Ha HaXOXKJEHUE KOJIMYECTBA, MACChl WIIM 00beMa MPOyKTa peaKkInu
10 KOJIMYECTBY, Macce UM 00bEMY UCXOJHOTO BEIIECTBA; C UCIIOIB30BAHUEM MOHSATHUS «I0JIS», KOTJ]a UCXOAHOE BEIIECTBO JaHO
B BHJIE pacTBOpaA C 3aJaHHON MacCOBOM J0JIE paCTBOPEHHOI'O BEIIECTBA WU COAEPIKUT OIPEACIICHHYIO JOJ0 MPUMECEH.

Tema «IIpaktukym 1. IIpocTeiinue onepaunm ¢ BelecTBOM)

Yyammuics J10JKEH YMETh:

- oOpamaThcs ¢ 1abopaTopHBIM 000PYIOBAHUEM U HarpeBaTEIIbHBIMU MTPUOOPaAMU B COOTBETCTBUH C MPABHJIAMU TEXHUKU
0e301acHOCTH;

- BBITIOJIHATH MPOCTEHINNE MPUEMBI pabOTHI ¢ Ja60paTOPHBIM 00OPYIOBAaHUEM: TA0OPATOPHBIM IITATUBOM, CITUPTOBKOM;

- HaOIIOaTh 33 CBOMCTBAMU BEIIECTB U SBICHUSMH, POUCXOISIIUMHA C BEIIECTBAMH;

- OIMCHIBATh XUMHYECKHUM 9KCIICPHUMCHT C ITOMOIIIBIO €CCTCCTBCHHOI'O (pYCCKOFO UIIN pOI[HOFO) A3BbIKa U AA3bIKA XI/IMI/II/I,
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- IeJIaTh BBIBOJIBI 10 PE3YyJIbTATaM MPOBEAECHHOTO SKCIIEPUMEHTA;

- TOTOBUTH PACTBOPBHI C ONPEIEICHHON MacCOBOM JOJIEN PAaCTBOPEHHOIO BELIECTBA;

- IPUTOTOBUTH PACTBOP M PACCUUTATh MACCOBYIO JIOJIO PACTBOPEHHOTO B HEM BEIIECTBA.

Tema «PacTBopenne. PactBopbl. Peakuuu HOHHOT0 00MEHA U OKMCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIINI)

Yyammuncs J10JKEH YMETh:

- UCIIOJIB30BaTh MPU XAPAKTEPUCTUKE MPEBPAIICHUN BEUIECTB MOHATHUSL «PACTBOP», «INEKTPOIUTUYECKAS AUCCOLAALUSD,
«OQIEKTPOIUTHIY, «HEITIECKTPOIUTHDY, CTEMECHb TUCCOLMAIINNY, CUIIbHBIC DJIEKTPOIUTHI), «CIA0bIe JICKTPOIUTHIY, KKATHOHBIY,
«AHHOHBI», «KUCIOTBI», «OCHOBAHUS», «COJIN», KMOHHBIC PEAKIIUNY, «HECOJICOOPA3YIOIINE OKCUIBIY, «COJICO0Pa3YIOIIHe
OKCHJIbI», «OCHOBHBIE OKCHUJIBbD», «KHUCJIOTHBIE OKCUABD), CPETHUE COJIN», KKUCIBIE COIN», KOCHOBHBIE COJIN», «T€HETUYECKUM
pAI», KOKHACIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIINNY, KOKUCIIUTENbY, «BOCCTAHOBUTEIIBY, OKUCICHUEY, «BOCCTAHOBIICHUEY;

- OIIMCHIBATh PACTBOPEHHE KaK (PU3UKO-XUMHUYECKUM MPOIECC;

- WUTIOCTPUPOBATh MPUMEPAMHU OCHOBHBIE MOJIOKEHUS TEOPHUU BJICKTPOIUTUYECKON TUCCOLMALNUI; T€HETUYECKYIO
B3aMMOCBS3b MEXY BellleCTBaMU (ITPOCTOE BEIIECTBO - OKCHU/I - TUAPOKCHU]I - COJIb);

- XapaKTepHu30BaTh OOIIME XUMHUIECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCH/IOB, KHCJIOT, OCHOBAHUH U COJICH C
MO3UIIMN TEOPUU DICKTPOIUTUYECKON JUCCOLUALIMT;, CYITHOCTh 3JEKTPOIUTUYECKON TUCCONMALINU BEIIECTB C KOBAJICHTHOMN
MOJIAPHON U HOHHOW XUMHYECKOM CBA3bIO; CYIITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

- IPUBOJAUTH IPUMEPHI PEAKIIHM, ITOTBEPKAAIOMIUX XUMUYECKAE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCJIOT,

OCHOBaHUM U COJ'ICfI; Cym€CTBOBAHHEC B3aMMOCBA3HN MCKY OCHOBHBIMU KJIaCCAMH HCOPTaHNYCCKUX BCIUICCTB,
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- KJ1acCU(UIMPOBATH XUMUYECKHUE PEAKIIUH IO U3MEHEHUIO CTETICHEH OKUCIEHUSI 3JIEMEHTOB, 00Pa3yIOIIUX Pearupyrolime
BEIIIECTBA;

- COCTaBIIATh YPABHEHUS YJEKTPOTUTHYECKON TUCCOLMAIIMU KUCIIOT, OCHOBAHUMU U COJIEH; MOJIEKY JISIPHBIC, ITOJTHBIC U
COKpaIlleHHbIC HOHHBIC YPABHEHUS PEAKIIMN C yUaCTHEM JJICKTPOJIUTOB; YPABHEHUSI OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX
peaKIui, UCTOJIb3Ysl METOJ] AIIEKTPOHHOTO OajaHca; ypaBHEHHUs PEaKIUii, COOTBETCTBYIONIUX MOCJICIOBATEIILHOCTH («IIETIOUKE)
peBpaIieHui HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KIACCOB;

- OTIPEICNIATh OKUCIUTENb U BOCCTAHOBUTEh, OKUCIIEHUE U BOCCTAHOBJICHUE B OKHCIUTEIHHO- BOCCTAHOBUTEIIHHBIX
peaKIusX;

- YCTaHaBJIMBATh MPUYNHHO-CJIEJCTBEHHBIC CBSI3M: KJIACC BEIIECTBA - XUMUYECKHE CBOMCTBA BEIIECTBA; HAOMIOAATh U
ONMUCHIBATh PEAKIIMU MEKIY JIEKTPOJIUTAMH C TOMOIIBIO €ECTECTBEHHOTO (PYCCKOTO MJIM POJIHOIO) A3bIKA U A3bIKa XUMUH;

- IPOBOAUTH ONBITHI, MOATBEPKAAIOIINE XUMUYECKAE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB.

Tema «IIpakTukym 2. CBoiicTBa pAaCTBOPOB 3JIEKTPOJIHUTOB)

Yyammuics 1071KEH yMETh:

- oOpamaThcs ¢ 1abopaTopHBIM 000PYIOBAHUEM U HarpeBaTEIbHBIMU MTPUOOPaAMU B COOTBETCTBUH C MPABUJIAMU TEXHUKU
0e301acHOCTH;

- BBITIOJIHATH MPOCTEHIINE MPUEMbI 00paIeHNs ¢ Ta00paTOPHBIM 000PYIOBAHHEM: JIAOOPATOPHBIM IITATHBOM,
CIIUPTOBKOW;

- HaOIIOZIaTh 332 CBOMCTBAMHU BEIIECTB U SBICHUSIMH, POUCXOSIINMHE C BEIIECTBAMM;

- OIMCHIBATh XUMHYECKHUM 9KCIICPHUMCHT C ITOMOIIIBIO €CCTCCTBCHHOI'O (pYCCKOFO UIIN pOI[HOFO) A3bIKA U A3bIKa XUMHH,
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- IeJIaTh BBIBOJIBI 10 PE3YyJIbTaTaM MPOBEAECHHOTO SKCIIEPUMEHTA.
9 kuace
JINYHOCTHBIE pPe3yJibTaThI

Yyuamuiics 1OJDKEH:

- 3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKHIE COOBITHUS, CBSI3aHHBIC C Pa3BUTHEM XUMUU U OOIIIECTBA; TIOCTUKEHUS B
00JIacTU XUMUHU U KYJIbTYpPHBIE TPAAUIUU (B YACTHOCTH, HAYYHBIC TPAJUIIUK) CBOEH CTPAHbI; OOIIEMUPOBBIC IOCTUKEHUS B
00J1acTh XUMHUH; OCHOBBI 3JJ0POBOT0 00pa3a KU3HU; NMPaBUJIa TIOBEJCHUS B UYPE3BbIYANHBIX CUTYAIIUIX, CBI3aHHBIX C
BO3JICCTBUEM PA3JIMUHBIX BEIIECTB; COMAIBHYIO 3HAYUMOCTD U COZepKaHue Tpodeccuii, CBI3aHHBIX C XUMHUEH; OCHOBHBIC
npaBa U 0053aHHOCTH TPaXKJaHWHA (B TOM UHCJIE YYAIerocs), CBSI3aHHBIC ¢ TUYHOCTHBIM, TPO(PECCHOHATBHBIM U )KU3HCHHBIM
CaMOOIIPEICIICHUEM;

- UCNBIMBIBAMb. YYBCTBO TOPJOCTH 38 POCCUNCKYIO XUMUUYECKYIO HAYKY U YBOXKEHUE K UCTOPUM €€ PA3BUTHUSI; YBAKCHUE U
MPUHATHE TOCTUKEHUN XUMHUH B MUPE; YBOKCHHUE K OKPYKAIOIIUM (yJalTUMCS, YYUTEIISIM, POJTUTENSAM U JIP.) - YMETh CIAyIIaTh U
CHBIIIATH MMAPTHEPA, MPHU3HABATH MMPABO KaXJI0Tr0 Ha COOCTBEHHOE MHEHHUE U IPUHUMATH PEIICHHSI C YUY€TOM IO3HIINH BCEeX
YY4aCTHUKOB; CAMOYBaX€HHE U SMOIIMOHAJIBHO-TIOJI0KUTEIIFHOE OTHOIIIEHUE K ce0e;

- npU3HAaéams. NEHHOCTH 37I0POBBS (CBOETO M IPYTHX JIIOJICH); HEOOXOIMMOCTh CAaMOBBIPAKCHUS, CaMOpeaTn3alli,
COLMAIBLHOTO MPU3HAHHS;

- 0CO3HAB8aMb. TOTOBHOCTH (WJIM HETOTOBHOCTh) K CAMOCTOSITENIbHBIM MOCTYIIKAM M JICHCTBUAM, MPUHSATUIO
OTBETCTBEHHOCTH 3a UX PE3YJIbTaThl; TOTOBHOCTbH (MJIM HETOTOBHOCTbH) OTKPBITO BBIPAXKaTh U OTCTAWBAaTh CBOIO MO3UIIUIO U

KPUTHYHO OTHOCUTBLCA K CBOMM IIOCTYIIKAM,
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- npoA6AAMb. T0OPOKENATENBHOCTD, TOBEPHE U BHUMATEIBHOCTD K JIFOJIIM, TOTOBHOCTh K COTPYAHUYECTBY U JIpYyKOe€,
OKa3aHUIO MOMOIIY HYXIAIOIUMCS B HEH; YCTOWUYMBBIN MO3HABATEIbHBIM HHTEPEC, MHUIIUATURY U JIFOOO3HATEILHOCTD B
M3y4YEHUN MHUpPA BEIIECTB U PEAKIIMI; LIEJICYCTPEMIEHHOCTh U HACTOMUYMBOCTD B JJOCTUKEHUU LIEJIEN, TOTOBHOCTH K IIPEOI0JICHUIO
TPYJIHOCTEN; YOEKIECHHOCTh B BO3MOXXHOCTH MO3HAHUS IPUPOJIbI, HEOOXOAUMOCTH PA3yMHOTO UCTIOIB30BaAHUS IOCTUKEHUM
HAyKU U TEXHOJIOTUHN ISl pa3BUTHUS OOIIECTBA;

- yMemb: YCTAaHABIMBATH CBSI3b MEXY LIENbIO U3YUCHUS XUMHUH U TEM, JJISl YeT0 OHA OCYIIECTBIsAETCS (MOTUBAMHU );
BBITIOJTHATH TPOTHOCTUUYECKYIO CAMOOIICHKY, PETYJHUPYIONIYI0 aKTUBHOCTD JIMUHOCTHU Ha ATAre €€ BKJIKOYEHHS B HOBBIN BU]I
NeSATEeNIbHOCTH, CBSI3aHHBIM ¢ HAYaJIOM M3Y4YEHUsI HOBOTO y4eOHOTO MPEJAMETA - XMMHUU; BBITIOIHATH KOPPUTHUPYIOITYIO
CaMOOIICHKY, 3aKIIOUYAIOIIYIOCS B KOHTPOJIE 32 TIPOILIECCOM M3YYCHHUSI XUMUU U BHECEHUU HEOOXOIUMBIX KOPPEKTHROB,
COOTBETCTBYIOIIMX 3TAMaM M CII0CO0aM U3y4YeHHsI Kypca XUMUU; CTPOUTD KU3HEHHbIE U TIPo(decCHOHATbHbIC IIJIaHbI C YYETOM
KOHKPETHBIX COIMAIbHO-UCTOPUUECKHUX, TTOJIUTUIECKUX U IKOHOMUUYECKHUX YCIOBHIA; 0CO3HABaTh COOCTBEHHbBIE IIEHHOCTH M UX
COOTBETCTBHUE MPUHUMAEMBIM B JKM3HU PEUICHUSAM; BECTH TUAJIOT HA OCHOBE PAaBHOIIPABHBIX OTHOLLICHHUI U B3AUMHOTO YBA)KCHHS;
BBIJIEIISATh HPABCTBEHHBIN aCIEKT MOBEJCHUS U COOTHOCUTH MOCTYIKHU (CBOM U APYTHUX JIFOJIEH) M COOBITHSI C IPUHSATHIMU
ATUYECKHMMHU HOPMaMU; B MPEIEIaX CBOUX BO3MOKHOCTEM IPOTUBOIEMCTBOBATH ICHCTBUSAM U BIUSHUAM, IIPEACTABIS FOLIUM
yIpo3y KU3HH, 30POBBIO U 0€30MACHOCTH JIMYHOCTH M OOIIIECTBA.

MertanpeamMeTHbie pe3yabTaThI
«BBenenue. O01asa XapaKTePUCTHKA XUMHYECKHX 3JIEMEHTOB U XUMHYeCKHUX peakuuii. [lepuoanyeckuii 3aKoH u

Ilepuoauyeckas cucreMa xuMudeckux 3jeMenToB /. U. MenaeneeBa»
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Yyammuncs 10JKEeH ymemp:

OTPENIEIATh 11eJIb Y4EOHOU ACSATETLHOCTH C TOMOIIBIO YUUTENSI U CAMOCTOSITEILHO, UCKATh CPEJICTBA €€ OCYIIECTBIICHUS,
paboTas 1o TUIaHy, CBEPATh CBOU JACHCTBUS C IEIBIO U MPU HEOOXOIUMOCTH UCIIPABIISATH OMIUOKHU C TTIOMOIIBIO YUUTENS 1
CaMOCTOSITEIBHO; COCTaBIATh AaHHOTAIUIO TEKCTA;

CO3/1aBaTh MOJIEJIU C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA U MPEICTABICHUEM UX B MMPOCTPAHCTBEHHO -
rpaduyecKoi Ui 3HAKOBO-CUMBOJIMYECKOU (popme;

OTIPENIENATh BUABI KTaCCU(UKAIINK (€CTECTBEHHYIO U UICKYCCTBEHHYIO);

OCYILIECTBIATH MPSAMOE AEAYKTUBHOE J10KA3aTEIbCTBO.

Tema «Metaiib»

Yyamuncs 10JKEH ymemp:

paboTaTh O COCTaBIEHHOMY IIJIaHY, UCIIOJIB3YS HAPsIAy C OCHOBHBIMH U JTIOTIOJTHUTENIbHBIE CPEACTBA (CIIPABOYHYIO
JUTEpaTypy, CI0XKHBIC MpUOopsl, cpeactsa UKT);

C TIOMOUIBIO YUUTENSE OTOUPATh JJIS pelIeHUs] yueOHbIX 3a/1a4 HE0OXOIUMbIE CIIOBAPH, YHITUKIIONEIUU, CIIPABOYHUKH,
AJIEKTPOHHBIE TUCKHU;

COTIOCTABJISITh U OTOMPATh MHGOPMAIIHIO, TTOTYYCHHYIO U3 PAa3JIUYHBIX HICTOYHUKOB (CIIOBApH, YHITUKIIOTICIHH,
CIIPaBOYHUKH, SJIEKTPOHHbBIE TUCKH, ceTh HTEepHET);

MPEACTaBIATh MHPOPMAIIMIO B BUE TaOIHUII, CXEM, OITIOPHOTO KOHCIIEKTa, B TOM 4rclie ¢ mpumeHeHuem cpencts UKT;

o OpPMIISITE CBOM MBICITH B YCTHOW M TUCBMEHHOM PEUH C yUYETOM CBOMX YUE€OHBIX U KU3HECHHBIX PEUEBBIX CUTYyAINH, B TOM

YUCJIC C IPUMCHCHHUEM CPCACTB I/IKT, COCTaBJIATh PCLHCH3UIO HA TCKCT, OCYHICCTBIIATL JOKA3aTCIILCTBO OT IIPOTUBHOIO.
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Tema «IIpaktukym 1. CBoiicTBa METAJIOB U UX COCAMHEHUID)

VYyamuiics 10IKEH YMETh.

OTPEeNIeIATh, UCXOS U3 YU4EeOHOU 3a/1aur, HEOOXOUMOCTb UCTIOIb30BaHUS HAOIIOICHUS WM SKCIIEPUMEHTA.

Tema «Hemerasibn»

VYyamuiicst 107IKEH ymems:

OpraHU30BBIBATH YU4EOHOE B3aHMMOJICHCTBUE B TpymIe (pacipeaessTh POJiv, JOTOBAPUBATLCS APYT C IPYTroM U T. 1.);

npeaBUIETh (TPOTHO3UPOBATH) TOCJICICTBUS KOJIJIEKTUBHBIX PEIICHUH;

MOHUMATh MPUYHUHBI CBOETO HEYCTeXa U HaXOAUTh CIIOCOOBI BBIXO/Ia U3 ITOW CUTYaIINH;

B JIMAJIOTE C YYUTEJIEM YUYUTHCS BRIpA0AThIBATh KPUTEPHUH OLICHKU U OTIPEEIIATh CTENCHb YCICITHOCTH BHITIOJTHEHHS CBOSH
paboTHI U PabOTHI BCEX, UCXOAS U3 UMEIOIIMXCA KPUTEPUEB, COBEPIIEHCTBOBATh KPUTEPHUH OLICHKU U MOJIB30BATHCS UMH B XOJI€
OIICHKU U CAaMOOIICHKH; OTCTauBaTh CBOIO TOUKY 3PEHUS, apIYMEHTHUPYS €€; MMOATBEPkKIaTh apryMeHThl (pakTamMu; KpUTUUHO
OTHOCHUTBCSI K CBOEMY MHEHHUIO; CIYIIATh IPYTHUX, MBITAThCS MPUHUMATD JIPYTYIO0 TOYKY 3pEeHHsI, OBITh TOTOBBIM U3MEHHUTH CBOIO
TOYKY 3pCHUS;

COCTaBJIATH pedepar 1mo onpeaesieHHOW GopmMe; OCYIIECTBISITh KOCBEHHOE Pa3IeIuTEIbHOE J10Ka3aTeIbCTBO.

Tema «IIpakTukym 2. CBOMCTBa COeJUHEHUI HEMETAJIOB)

Y4amuncs 10KEH ymems:

OTIPENICIIATh, HCXO U3 YU4eOHOH 3a/1aui, HEOOXOJUMOCTD UCIIOIb30BaHMS HAOIIOISHUS MITH KCIIEPUMCHTA.

IIpeaMeTHBIE pe3yabTaThI
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«Beegenue. O0mas XapaKTePUCTHKA XUMHYECKHUX JJIEMEHTOB M XUMHMYeCKUX peakuui. [lepuoguyeckuii 3aKoH u
Ilepuoanueckasi cucremMa xumudeckux djiemeHToB /1. U. MenaeeeBa»

Yuammuncs 10JKEeH ymemp:

HCIIOJIb30BaTh IPU XAPAKTEPUCTUKE MPEBPALIEHUIN BEIIECTB NOHATHS: «XUMHUECKAsI pEAKLIUS», «PEAKLIIMU COETUHEHUS,
«PEaKIMH PA3NIOKEHUS», «PEAKIIUU OOMEHA», «PEaKIUU 3aMEIICHU», «PEaKIUU HEUTpaIU3aIiny, «IK30TEPMUUYECKUE
peakLumn», «3HI0TEPMUYECKHUE PEAKIIMNY, «OOpaTUMbIE PEaKUn», KHEOOpaTUMBbIE PEAKIIUN», «OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUNY, KTOMOT€HHBIE PEAKIIMMNY, «T€TEPOr€HHBIE PEAKIIMNY, «KATAIUTUYECKUE PEaKUN», KHEKATaJu -
TUYECKUE PEAKIIUNY», «TEIIOBOM 3D (PEKT XUMUUECKON PEaKIMm», «CKOPOCTh XUMHUECKON PEaKInny, «KaTalu3aTopy;

XapaKTepru30BaTh XUMUUYECKHE 3JIEMEHTHI 1—3-T0 MeproJI0B M0 UX MOoJIokKEeHUI0 B [leproandeckoil cucreMe XuMUYeCKUX
anemeHToB /1. 1. MenneneeBa: XUuMU4eCKUN 3HAK, NOPSAIKOBBIA HOMEpP, IEPUO, I'pyIIa, MOArPYyIIa, OTHOCUTENIbHAs aTOMHAas
Macca, CTpOe€HHUE aToMa (3aps]l SApa, YUCIO IPOTOHOB M HEUTPOHOB B si/ipe, 00IIee YUCIIO AIEKTPOHOB, paclpeaeeHue
AJIEKTPOHOB MO JIEKTPOHHBIM CJIOSIM, IIPOCTOE BEIIECTBO, (POpMyJia, Ha3BaHUE U THUI BBICIIETO OKCHJA U TUAPOKCUAA, JIETYUEro
BOJIOPOJIHOTO COSTUHEHUS (1711 HEMETAILJIOB));

XapaKTepHu30BaTh 00IME XUMUYECKUE CBOMCTBA aM()OTEPHBIX OKCUIOB U THIPOKCUIOB;

IPUBOAUTH IPUMEPHI pEAKLUN, TOITBEPKIAIOIINX XUMUYECKHE CBOMCTBA aM(DOTEPHBIX OKCHIOB U THIPOKCUIOB;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKLIUN 110 YUCIIY U COCTaBY UCXOHBIX BEILECTB U MPOAYKTOB PEAKIIUU;
TETIOBOMY 3 (EKTy; HApaBICHUIO MPOTEKAHUs PEaKLIMU; U3MEHEHUIO CTETICHEW OKMCIICHUS 3JIEMEHTOB; arperaTHOMY

COCTOSAHHIO HCXOAHBIX BCHICCTB; YUAaCTHUIO KaTaJInu3aTopa,
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OOBSICHSITH Y IPUBOJUTH MPUMEPHI BIUSHUS HEKOTOPHIX (DAKTOPOB (IPUPOJIa pearupyromiux BEIIECTB, KOHIICHTPAIUs
BEILIECTB, JIaBJICHUE, TEMIIEpaTypa, KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBEHHS PEarupyroiux BEIIECTB) Ha CKOPOCTh
XUMHUYECKUX PEAKIUM;

HaOJII0/1aTh U OMMCHIBATH YPABHEHUS PEAKIIUN MEXKy BEIIECTBAMU C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOT'O WJIM POJHOTO)
SI3BIKA U SI3bIKA XMMUU;

MIPOBOJIUTH OTBITHI, TOATBEPKAAIOIUE XUMUUECKUE CBOMCTBA aM(DOTEPHBIX OKCUIOB U THAPOKCHUIOB; 3aBUCUMOCTh
CKOPOCTH XUMHYECKOU PEaKIIUU OT pa3IMIHBIX (DAKTOPOB (MpUPOa PearupyrolnX BEIIeCTB, KOHIIGHTPAIlHs BEIIECTB, JIaBJICHHE,
TEeMIIepaTypa, KaTaau3aTop , MOBEPXHOCTh COMMPUKOCHOBEHHS PEarupyoInX BEIIECTB).

Tema «MeTaLlIBI»

Yyamuics I10IKEH yment vl

VCIOJIb30BaTh IPU XaPAKTEPUCTUKE METAIIOB U UX COCAUHECHUN TTOHATHUSA: «METAJIbI», «PsiJl AKTUBHOCTH METAJIJIOBY,
«IIEJTOYHBIE METALIBDY, IIEJIOYHO3EMEIIBHBIC METAJUIBDY, UCIIOJIB30BATh UX MIPU XapAKTEPUCTUKE METAILIIOB;

JlaBaTh XapaKTEPUCTUKY XUMHUUECKHUX DJIEMEHTOB-METAIIIOB (ILI€JIOYHBIX METAJJIOB, MarHusl, KaJIbIUsl, AJIFOMUHUS, JKeJie3a)
1o ux noJioxkeHuto B Ilepuoandeckoit cucreme xummuueckux snemMeHToB . M. MenneneeBa (XuMH4eCKuil 3HaK, MOPSIAKOBBIN
HOMEp, MIEPHOJ1, TPYIINA, MOATPYIIa, OTHOCUTEIbHAsI aTOMHAs Macca, CTpOCHHE aTtoMa (3apsij spa, YUCI0 IPOTOHOB U
HEUTPOHOB B s/Ipe, 00IIIee YHCIIO AICKTPOHOB, paCIpeIeSICHUE 3JIEKTPOHOB I10 AJICKTPOHHBIM CJIOSIM), IIPOCTOE BEIIECTBO,
dbopmyra, Ha3BaHHWE W THUI BBICIIIETO OKCHJIA U THIPOKCHIA);

Ha3bIBaTh COCAMHEHUS METAJNIOB U COCTABIIATH UX (POPMYJIBI IO HA3BAHUIO,

XapaKTepru30BaTh CTPOCHHE, O0IIHEe PU3NIECKUE M XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIIIOB;
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OOBSACHATH 3aBUCUMOCTh CBOMCTB (WJIM MPECKa3bIBATh CBOMCTBA) XUMUUYECKUX 3JIEMEHTOB-METAIIIOB (paguyc,
METaNINYECKUE CBOWCTBA 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMU
COEIMHEHU (KUCITOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHIOB U THAPOKCUOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA)
OT NoJIOKEeHUA B Ilepuoanueckon cucteMe xuMuueckux diueMeHToB . 1. Menneneesa;

OMKCHIBATH O0IINE XUMUYECKHE CBOMCTBAa METAJUIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOIO UM POJAHOTO) A3bIKA U SI3bIKA
XUMHHU;

COCTaBJISAITh MOJIEKYJISIPHBIE YPABHEHUS PEAKLUN, XapaKTEPU3YOIINX XUMUYECKUE CBOMCTBA METANIOB M X COEUHEHHU, a
TaK)K€ JIEKTPOHHBIE YPABHEHHS IIPOLIECCOB OKUCIICHUSI-BOCCTAHOBIICHHUS; YPABHEHHUS SJIEKTPOJIUTUYECKON THCCOLMAIUH;
MOJIEKYJISIPHBIE, TTOJIHBIE U COKPAIIEHHbIE HOHHBIE YPABHEHUS PEAKIUI C y4aCTHEM AJIEKTPOJIUTOB;

YCTaHABJIMBATh IPUYNHHO-CJIEICTBEHHBIE CBA3U MEXAY CTPOCHHEM aTOMa, XUMHUECKOU CBA3bI0, TUIIOM KPHUCTAJUIMYECKON
pEIIEeTKH METAJIJIOB U UX COEAMHEHUH, NX OOLUMHU PU3NYECKUMHU U XUMUYECKUMH CBONCTBaMU;

OIMCHIBATh XUMUYECKHE CBOMCTBA LIEJOYHBIX U IIEITOYHO3EMENIBHBIX METAIIJIOB, a TAKXKE AIFOMUHUS U JKEJIe3a U UX
COEIMHEHHH C ITOMOIIBIO €CTECTBEHHOIO (PYCCKOr0 WIM POIHOIO) SI3bIKA U A3bIKA XUMHH;

BBITIOJIHATD, HAOJIIOJaTh U ONMCHIBATh XUMHUYECKUIN SKCIIEPUMEHT [0 PACIO3HABAHUIO BAXKHEUIINX KaTHOHOB METAJJIOB,
TUAPOKCHU- HOHOB;

DKCIEPUMEHTAIBHO UCCIEA0BATh CBOMCTBA METAIIJIOB U UX COCIMHEHNN, pelIaTh SKCIIEPUMEHTAIbHBIE 3a/1a41 110 TEME
«MeTannb»;

OIMMCHIBATh XUMHYECKUM OKCIICPHUMCHT C ITOMOIIBIO €CCTCCTBCHHOI'O (pYCCKOFO N pOI[HOFO) A3bIKa U A3bIKa XUMUH,
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MIPOBOJIUTH PACUETHI 110 XUMUYECKUM (HOpMYJIaM U YPABHEHUSIM PEAKIUU, TPOTEKAIOIIUX C YYACTUEM METAJUIOB U UX
COCIMHECHUM.

Tema «IIpaktukym 1. CBoiicTBa METAJJIOB U MX COEIUHEHMID)

Yyamuncs I0JKEH yment vl

oOpaiatbes ¢ JIabopaTOpHBIM 000PYIOBaHUEM U HarpeBaTeIbHBIMU TPUOOPAMH B COOTBETCTBUH C IIPaBUIAMU TEXHUKHU
0e301acHOCTH;

HAOJI0JIaTh 32 CBOMCTBAMH METAJUIOB M MX COCIMHEHUH U SIBICHUSIMHU, IIPOUCXOISIIIIUMU C HUMH;

OMHUCHIBATh XUMUUECKUHN IKCTIEPUMEHT C ITOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKa XUMUH,

JIeNIaTh BBIBOJBI IO PE3yJIbTaTaM MPOBEICHHOIO YKCIIEPUMEHTA.

Tema «Hemeranab»

Yyamuncs 10JKEH ymemp:

UCIIOJIb30BaTh MIPU XapaKTEPUCTUKE METAIOB U UX COCIUHEHUN MOHITHUSA: «KHEMETAIIbD, «TAJIOTE€HBD», «aJJIOTPOITHBIC
BUJIOU3MEHEHUS», «KECTKOCTh BOJIBI», «BPEMEHHAsI KECTKOCTh BOJIBI», «ITOCTOSTHHAS )KECTKOCTh BOJIBI», «00IIas dKECTKOCTh
BOJIbI»;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX JIEMEHTOB-HEMETAILIIOB (BOAOPOa, TAIOTEHOB, KUCIIOPOia, CePhl, a30Ta, ¢pocdopa,
yriiepojia, KpEMHHUS ) 110 UX MojoKeHUIo B [lepuoauyeckoit cucteme xumMmuyeckux sineMeHToB J[. . MenaeneeBa (XUMUUECKUN
3HaK, MOPSIAKOBBIM HOMEP, MEPUO/I, TPyMIa, MOArpyIna, OTHOCUTENIbHAs aTOMHas Macca, CTPOCHUE aToMa (3aps sapa, YUCiIo

MIPOTOHOB M HEUTPOHOB B SIApE, 00IIEee YUCIO IEKTPOHOB, PACHIPEACIICHUE JIEKTPOHOB MO JIEKTPOHHBIM CJI0SIM), TPOCTOE
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BEIIECTBO, popMyJia, HA3BAHUE U TUII BBICIIIETO OKCHUJIA U TUIPOKCUA, (hOpMYJia U XapaKTep JETy4ero BOJOPOIHOTO
COCIMHCHUA);

Ha3bIBaTh COCAUHEHUS] HEMETAUIOB M COCTABIIATh UX (DOPMYIIBI [0 HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, O0IIHE (PU3NUECKHE U XUMUUYECKUE CBOMCTBA ITPOCTHIX BEIIECTB-HEMETAIJIOB;

OOBSICHSITh 3aBUCUMOCTH CBOUCTB (UJIU MIPE/ICKa3bIBaTh CBOMCTBA) XUMHYECKUX JIIEMEHTOB-HEMETAILIOB (paguyc,
HEMETAJITMYECKUE CBOMCTBA 2JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA DJIEMEHTOB) U 00pa3yeMbIX UMU
coeIMHEHUH (KMCIIOTHO-OCHOBHBIE CBOMCTBA BBICIITUX OKCHIOB U THAPOKCHUIOB, JICTYYUX BOJOPOJTHBIX COCTUHEHUM,
OKHCJTUTEIbHO-BOCCTAHOBUTEILHBIC CBOMCTBA) OT MoJIoXKeHus B [lepuoandeckoit cuctemMe XuMudeckux siaeMenToB J1. 1.
Menpeneena;

OIMKCHIBATH O0IIINE XUMUYECKHE CBOMCTBA HEMETAJUIOB C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOI'0 WM POJHOTO) SI3bIKA U
A3bIKa XUMUH;

COCTaBJISITh MOJIEKYJISIPHBIE YPaBHEHUS PEAKLUN, XapaKTepU3YyIOINX XUMUYECKUE CBOMCTBA HEMETAIIIIOB U UX
COEIMHEHUH, a TAK)KE DJIEKTPOHHBIE YPABHEHUS MTPOLIECCOB OKUCIIEHUS -BOCCTAHOBIICHUS; YPABHEHHSI JIEKTPOJIUTHUECKOMN
JTUCCOLMALINN; MOJIEKYJISIPHBIE, ITIOJHBIE U COKPAIICHHbIE HOHHBIE YPABHEHUS PEAKIIUI C yYaCTUEM JJIEKTPOJIUTOB;

YCTaHaBIIUBATh IPUYNHHO-CIEACTBEHHbBIE CBSI3U MEXAY CTPOEHUEM aTOMa, XUMUYECKOW CBSI3bI0, TUTIOM KPHUCTAIITNYECKOM
PEIIETKH HEMETAIIOB U UX COCAMHEHHH, NX 00IUMHU (HPU3NIECKUMU U XUMUYECKUMU CBOWCTBAMU;

OIMMKCHIBATh XUMUYECKHE CBOMCTBA BOJOPO/Ia, TaJIOTEHOB, KACIOPOa, Cephl, a3orta, hocdopa, rpaduta, ainMasa, KpeMHHUS U
UX COCIMHEHUM C MOMOIIBI0 €CTECTBEHHOI'O (PYCCKOI'O HIIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;

OITMCHIBAThH CIIOCOOBI YCTPAHCHUA )KCCTKOCTHU BOABI N BBIIIOJIHATDH COOTBCTCTBYIOH_II/Iﬁ UM XUMHYECKUI OKCIICPUMCHT,
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BBITIOJIHATh, HAOIIO/IaTh U OMUCHIBATH XUMUYECKHUM SKCIIEPUMEHT 10 pacliO3HAaBaHUIO HOHOB BOJIOPOJIa U aMMOHMUS,
cynbdart-, kKapOoHaT-, CIIMKaT-, hocdart-, XJI0pua-, OpoMuUI-, HOAUA-UOHOB;

AKCTIEPUMEHTAIBLHO UCCIE0BATh CBOMCTBA METAJIJIOB U UX COCAMHEHUN, pelaTh SIKCIIEPUMEHTAIbHBIE 33a/1a4 110 TEME
«Hemertanibi»;

OMHUCHIBATh XUMUUECKUN IKCTIEPUMEHT C MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA U SA3bIKa XUMUH,

MIPOBOJIMTH PACUETHI 10 XUMUYECKUM (HOPMYJIaM U YPABHEHUSIM PEAKIIMM, MPOTEKAIOIINX C YIaCTHEM HEMETAIIJIOB U UX
COEIMHEHUMH.

Tema «IIpakTtukym 2. CBoiicTBa cOeAMHEHN I HEMETALIIOB)

VYuyanuiics 10/KeH ymenms:

oOpamiarbes ¢ 1abopaTOpHBIM 000PYAOBAaHUEM U HArpeBaTEIbHBIMU IPUOOPAMU B COOTBETCTBUU C MPAaBUIIAMU TEXHUKU
0€e30MacHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMHU HEMETAIIOB U UX COCAMHEHHUH U SIBIICHUSMHU, IPOUCXOASIIINMH C HUMH;

OIMMKCHIBATh XUMUYECKUN IKCTIEPUMEHT C MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOTO) A3bIKA U SI3bIKAa XUMUU;

JIeNaTh BHIBOJIBI 10 pe3yJbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

2. Coaep:xanue yueOHOro npeamera. 8-9 kiaaccol
2.1. 8 kiaacc
BBenenue
[Ipenmer xumuu. MeTOIbI MO3HAHKS B XUMUH: HAOIIIOICHHUE, SKCTIEPUMEHT, MOIeTupoBanue. VICTOUHHKN XUMUYECKOM

nH(pOopMaIuK, ee MOoJydeHNE, aHAIU3 U TIPEJICTABIICHUE €TO PE3yJIbTATOB.
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[loHsITHE O XUMUYECKOM 3JIEMEHTE U (hOpMax €ro CyleCTBOBaHUS: CBOOOAHBIX aTOMaX, IPOCTHIX U CIOKHBIX BELIECTBAX.

[IpeBparmenust BemniecTB. OTINYNE XUMUUECKUX PEAKIUA OT (GU3NUECKUX SBICHUH. POJIb XUMHM B 'KU3HU YEJIOBEKA.
XeModunus u xeMohoous.

Kpartkue cBeneHus: U3 UICTOPUU BO3HUKHOBEHHUSI M Pa3BUTHsI XUMUU. POJTb OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUU
XuMH4eckoi Hayku — pabotsl M. B. JlIomonocosa, A. M. bytneposa, /I. 1. Menaeneena.

XUMHUYECKasi CAMBOJIMKA. 3HAKH XUMUYECKUX DJIEMEHTOB U MPOUCXOXKICHUE UX Ha3BaHU. XuUMHUUecKue (HopMyIibl.
WNupnexce 1 ko3P dunirentsl. OTHOCUTENbHBIE aTOMHASI U MOJIEKYJIsipHas Macchl. [IpoBeieHrne pacueToB MaccoBOM 10IH
XUMHYECKOTO 3JIEMEHTA B BEILIECTBE HA OCHOBE €r0 (hOPMYJIbI.

[lepuonuueckas cucrema xumudeckux 3nemMeHToB /1. V1. MenneneeBa, ee CTpyKTypa: Majible U OOJbIINE NEPUOAbI, TPYIIIIbI
u noarpynmsl. [lepuonnueckas cuctemMa Kak CpaBoOYHOE MOCOOUE [Tl OJIYYeHHSI CBEACHUN O XUMHUYECKUX DJIEMEHTaX.

JemoncTpanuu. 1. Monenu (mapocrepxaeBsie 1 CTioapTra— bpuriieda) pa3inuyHbIX MPOCTHIX U CIOKHBIX BEIIECTB. 2.
Komnekuus cTekIsHHON XUMU4ecKor nmocyasl. 3. Komiekuus MaTepranoB U U31€JIMi U3 HUX HA OCHOBE aTlOMHUHUS. 4.
B3aumoneiictBre Mpamopa ¢ KUCJIOTOM U IOMYTHEHUE U3BECTKOBOW BOJBI.

JlabopaTopHble onbIThl. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAIIIMYECKUX BEIIECTB U pacTBOPOB. 2. CpaBHEHHE
CKOPOCTH UCTIAPEHUS BOJIBI, OJIEKOJIOHA U STUJIOBOTO CIIUPTA C GUIBTPOBAIBHON OyMary.

Tema 1. ATOMBI XMMHUYECKHX 3J1€MEHTOB

ATOMBI Kak (hopMa CyIIECTBOBAHUS XUMUYECKUX 3JIeMEeHTOB. OCHOBHBIE CBEICHHSI O CTPOCHUU aTOMOB. JloKa3aTenbcTBa

CIOXHOCTU cTpoeHms aToMoB. OmbiTel Pesepdopaa. [Inanerapras Mmomens CTpoeHUsT aToMa.
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CocTaB aTOMHBIX SIAEP: MPOTOHBI, HEUTPOHBI. OTHOCUTENBbHAS aTOMHAsl Macca. B3auMoCBs3b MOHATUI «ITPOTOHY,
«HEUTPOH», KOTHOCUTEJIbHASI AaTOMHAsI Maccay.

N3meneHue urcna MpoOTOHOB B SiApe aToMa — 00pa30BaHUE HOBBIX XUMHUYECKUX DJIEMEHTOB.

N3meneHue urcna HEUTPOHOB B siipe aToMa — oOpa3oBaHue U30ToNOB. COBPEMEHHOE OIpe/IeICHUE TTOHSITUS
«XUMUYECKUN 351eMeHT». M30TOMbI KaK Pa3HOBUIHOCTH aTOMOB OJJHOTO XUMHYECKOTO JIEMEHTA.

DnekTpoHbl. CTpOCHUE AIEKTPOHHBIX YPOBHEN aTOMOB XMMUUYECKHUX 3JIEMEHTOB MajibiX nepuoaoB. [lonaTue o
3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

[lepuoauyeckas cuctemMa xumuueckux 3memeHToB JI. V1. MenaeneeBa u cCTpoeHre aTOMOB — (DU3UYECKHUI CMBICIT
MOPSIIKOBOTO HOMEPA AJIEMEHTa, HOMepa IrpyMIibl, HOMEpa Nepuoaa.

N3meHeHue uncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO 3eMeHTa — o0pa3oBaHue
MOJIOXKUTENBHBIX U OTPULIATENILHBIX HOHOB. MOHBI, 00pa3oBaHHbIE ATOMaMU METAJUIOB U HEMETAUIOB. [[puunHbI H3MEHEHUs
METAJUTMYECKUX U HEMETAITMYECKUX CBOMCTB B neprojax u rpynmnax. O6pasoBanue OuHapHbIX coequHeHui. [lonsrtue 06
HOHHOM cBs3u. CxeMbl 00pa30BaHMsI HOHHOH CBs3U. B3anMoielicTBE aTOMOB 3JIEMEHTOB-HEMETAIOB MEXKITY COO0M —
o0pa3oBaHKe JBYXaTOMHBIX MOJIEKYII ITPOCTHIX BellecTB. KoBaneHTHAst HEMOJIsIpHAs XUMHUYECKas CBSA3b. JIEKTPOHHBIE U CTPYK-
TypHBIE (POPMYIIBI.

BiaumoneiicTBie aTOMOB HEMETAJUIOB MEXKTy cO00i — oOpa3oBaHre OMHAPHBIX COCTMHEHUN HEMETAaJIOB.
DnekTpooTpuIaTenbHOCTh. KoBaneHnTHas mossipHas cBsi3b. [IoHATHE 0 BaIGHTHOCTH KaK CBOWCTBE aTOMOB 00pa30BHIBATH
KOBAJICHTHbIE XUMHUecKue cBsi3u. CocTaBienre GopMys OMHAPHBIX COEMHEHUI MO0 BaJeHTHOCTU. HaXoxaeHne BaJIeHTHOCTH MO

dbopmysie OUHAPHOTO COSTUHEHHUS.
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B3anmojelicTBue aTOMOB METAIIJIOB MEXKIY cO00i — 00pa3oBaHUE METATMYECKUX KpucTamioB. [lonsTue o
METAJUINYECKOM CBSI3U.

JeMoncTpauuu. Moaenu aTOMOB XUMHAYECKUX 3JIEMEHTOB. [lepuoanueckas cucreMa XMMUYECKUX dieMeHToB /[]. W.
Menneneea (pa3nuaabie GopMbl).

JlaGopaTtopHble onbIThI. 3. MoJIeIMpOBaHUE MPUHITUIIA ICCTBUS CKAaHUPYIOIIEro MUKpockorna. 4. M3rotoBieHue
MOJIEJIeH MOJIEKYJl OMHAPHBIX COeUHEHUH. 5. M3roToBIeHe MOIENH, WITIOCTPUPYIOIIECH CBONCTBA METAINIMUECKOMN CBS3H.

Tema 2. IIpocTbie BemecTBa

[Tonmoxxenne metaiioB U HeMeTaiuioB B [lepuonanyeckon cucreme xumudeckux snemeHToB 1. . Menneneena.
Baxneiiue nmpocTeie BelecTBa — MeTauibl (Kene30, aTFOMUHNMN, KaabllUi, MarHui, HaTpui, kanuii). O0uime puznueckue
CBOMCTBA METAJIJIOB.

Baxxneiiue mpocTeie BelecTBa-HeMeTalTbl, 00pa30BaHHbIE aTOMaMH KHCJIOpPOa, BOAOPOa, a30Ta, cephl, pocdopa,
yriiepoaa. MoJiekyibl MPOCTHIX BEMIECTB-HEMETAIIOB — BOAOPO/Ia, KUCIOPOaa a30Ta, rajioreHoB. OTHOCUTENIbHAs
MOJICKYJISIpHasl Macca.

CnocoOHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB K 00Pa30BaHUIO HECKOJIBKUX MTPOCTHIX BEIIECTB — aJUIOTPOITHS.
AmnorponiHbie MoauGUKAIINN KUCIopoaa, hocdopa, otoBa. MeTaiuinueckue U HEMETAJNIMYECKUE CBOMCTBA IIPOCTHIX BEIIECTB.
OTHOCUTENHLHOCTH ATOT'O MOHSITHS.

Yucno Aoranpo. KonudectBo BemectBa. Monb. Monsipaast Mmacca. MossipHblil 00beM ra3000pa3HbIX BemecTB. KpaTHbie
€IMHULIBI U3MEPEHUS KOJNYECTBA BEIIECTBA — MHUJUIMMOJIb U KHJIOMOJIb, MUJI- IMMOJISIPHASL U KHJIOMOJISIPHAsI MacChl BEILIECTBA,

MUJUTUMOJISIPHBIA U KHJIOMOJIIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.
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Pacuetsl ¢ UCMOIB30BAHUEM MOHSATUM «KOJIMUECTBO BEIIECTBAY», «MOJIIPHASI Macca», «MOJISIPHBIN 00bEM ra30By, «UUCIIO
ABoraapo».

Jemonctpanuu. [lonyuenue o3ona. OOpasiel 651010 U ceporo oaoBa, 6enoro u kpacHoro ¢pochopa. Hekoropsie
METaJIIbl K1 HEMETAJUIbI ¢ KOJIMYECTBOM BeliecTBa 1 Mosib. MosisipHbI 00beM Tra3000pa3HbIX BEIIECTB.

JlaGopaTopHbie onbIThI. 6. O3HAKOMJIEHUE C KOJUIEKIIMENW MeTasIoB. 7. O3HaKOMJIEHUE C KOJUIEKIIMENW HEMETAILIIOB.

Tema 3. CoeqnHeHU XUMHYECKHX 3JIEMEHTOB

Crenenb okucieHusi. CpaBHEHHUE CTENIEHU OKUCIICHUS U BaJICHTHOCTU. OnpeaeIeHne CTENEHN OKHUCICHUS DJIEMEHTOB B
OouHapHbIX coequHeHusx. CoctaBiaeHre GopMyn OMHAPHBIX COSTUHEHHH, OOITUN CITOCO0 MX Ha3BaHUM.

bunapHbie cOeTMHEHNS METAJIJIOB U HEMETAJIJIOB: OKCHUJIBI, XJIOPUIbI, Cyabduasl u np. CoctaBieHue ux Gopmyi.

bunapHbie coelMHEHUsS] HEMETAJVIOB: OKCHUIBI, JIETy4YHl€e BOJAOPOIHBIE COEIMHEHUS, NX COCTAaB U Ha3BaHu4. [IpeacraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIBIN Ta3, HETalleHast u3BecThb. [IpeacTaBuTenu 1eTy4ruX BOJOPOAHBIX COCIMHEHU: XJIOPOBOIOPO U
aMMHaK.

OcHoBaHUs, UX COCTaB M Ha3BaHMs. PacTBOpUMOCTh OCHOBaHUM B Bojie. [IpencTaBuTenu menodeii: TuApOKCUAbI HATPUS,
Kanus U Kanaeiys. [loHsTrHe 00 MHAMKATOpaX U KAYeCTBEHHBIX PEaKITUSIX.

Kucnotsl, ux cocraB u Ha3Banusa. Knaccudukanus kucioT. [IpencraBurenu KUCIIOT: cepHasi, ColitHas, a3oTHas. [loHsTre o
mkajie KuciaoTHocTH (mkana pH). I3MeHeHune okpacku MHIUKATOPOB.

Counu Kak mpoOU3BOAHBIE KUCIOT M OCHOBAHUM, UX COCTAB M Ha3BaHMs. PacTBopuMoOCTh coselt B Boje. [IpencraBurenu
COJICH: XJIOpHI HATpHsi, KapOoHAT U (ocdaT KambIus.

Amop(dHBIE U KPUCTATUTMYECKHE BEIIECTBA.
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MexMoleKyasipHble B3auMOAeCTBUS. THUIIBI KPUCTATUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BELIECTB OT TUIIOB
KPUCTAJNIMYECKUX PEIIETOK.

Yuctele BeniecTBa U cmecu. [IpuMepsl skUIKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBOIMCTBA UUCTHIX BEILIECTB U CMECEil.
Nx cocraB. MaccoBas 1 00beMHasi 1011 KOMIIOHEHTa cMecU. PacueTsl, CBSI3aHHbBIE C UCIIOJIb30BAHUEM TOHSTHS «0JISD.

JemoncTpanuu. O0Opa3ibl OKCUAO0B, KUCIOT, OCHOBAHUM U cosieil. Moenu KpUcTauIMueCKUX PEIeTOK XJI0puaa HaTpus,
anmasza, okcuza yriuepoaa (1V). KucinotHo-menounble ”HAMKATOPbI, U3MEHEHUE UX OKPACKH B Pa3JIMYHBIX Cpeax.
YHuBepcanbHbId HHIUKATOP U U3MEHEHHE €r0 OKpacKH B pa3nuyHbiX cpenax. lkana pH.

JlaGopaTopHblie onbIThI. 8. O3HAKOMJIEHUE C KOJUIEKIIMENH OKCUIOB. 9. O3HaKOMJIEHHE CO CBOMCTBaMu ammuaka. 10.
KauectBennas peakuus Ha yriekucnbii ra3. . Onpenenenue pH pacTBopoB KHCIOTHI, 11en0un U Bofbl. 12. Onpenenenne pH
JMMOHHOTO U 10JI0YHOT0 COKOB Ha cpe3e mi1oa0B. 13. O3HakomiieHue ¢ Koyuiekuueit coneit. 14. O3HakoMiIeHHE ¢ KOJUIEKIUeH
BELIECTB C pa3HbIM THUIIOM KPUCTAJUIMYECKOU pemeTku. M3rorosiaenne Mmoaeneil KpucTaulInyecKux pemerok. 15. O3HakoMieHue
¢ 00pa31oM rOpHOM OPOJBI.

Tema 4. U3MeHeHMs1, TPOUCXOASIIIIUE C BelleCTBAMH

IlonsiTHE IBNEHUH, CBA3aHHBIX C U3MEHEHUSIMU, IIPOUCXOJALIIMMU C BELIECTBOM.

SIBneHus1, CBA3aHHbIE C HN3MEHEHNEM KPUCTAJUTMYECKOTO CTPOCHUS BEIIECTBA IIPU MTOCTOSIHHOM €T0 COCTaBe, - (PU3NYECKue
apieHust Ou3nyueckue SBICHUS B XUMUN: JUCTUIUIALNSA, KPUCTAJUTU3ALMS BhIIapUBAaHUE U BO3TOHKA BEIECTB, (GUIbTpOBAaHUE U
HEeHTPU(PyTUPOBAHHE.

SIBnenHus, CBA3aHHBIE C N3MEHEHHEM COCTaBa BEILIECTBA — XMMHUYECKHUE peakuuu. [IpusHaku u ycioBus NpoTeKaHus

XUMHUYCCKUX PCAKIIUU. BI)I,Z[GJ'IeHI/Ie TCIUIOTHI U CBCTA - PCAKIINH I'OPCHUA [TonsaTue 00 dK30- 1 OHAOTCPMHUUYCCKUX PCAKIHAX.
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3aKOH COXpaHEHUSI MaCChl BEIIECTB. XMMHUYECKHE YpaBHEHHs 3HaU€HUE UHEKCOB U KoddpuiinentoB. CocTaBieHue
YPaBHEHUN XUMHUUYECKUX PEAKLIUH.

PacueTtsl Mo XUMUYECKUM ypaBHEHUAM. PerieHre 3aa4 Ha HAXO0XKJICHHE KOJIMYECTBA, MAacChl U 00beMa MPOJIyKTa
peaKIu Mo KOJIMYECTBY, Macce Uil 00beMy UCXOHOTO BelllecTBa PacueTsl ¢ MCTIOIb30BaHUEM MOHSITHUS «I0JIs1», KOTraa
HCXOJTHOE BEIIIECTBO JIaHO B BUJIE PACTBOPA C 3aIaHHOM MacCOBOM J10Jiel paCTBOPEHHOT'O BEIIECTBA WUJIH COJICPIKUT
OTIPEICIICHHYIO JIOJIO MPUMECEH.

Peakiuu pasznoxenus. [lpencrarienue o ckopoctn xumudeckux peakiuu. Kartanuzaropel. epmenTtsl. Peakiuu
coenuHenus Kartanutuyeckue u HeKaTAIMTHYECKUE PEaKIuu, 00paTuMbie U HeoOpaTUMBbIe peakiuu. Peakiiuu 3amerienus. Psn
AKTUBHOCTH METAJIJIOB €r0 UCTOJIB30BaHUE JIJISl MPOTHO3UPOBAHUS BO3MOKHOCTH TPOTEKAHUS PEAKITUU MEXKy METaNIaMu U
KHACJIOTaMHM, PEaKIIMii BHITECHEHUS OJHUX METAJUIOB U3 PacTBOPOB MX CoJiel Ipyrumu Metamuiamu Peakinn oomena. Peakiuu
HeUTpanu3anuu. Y cIoBUsl MPOTEKaHUs peakiuii oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XUMUYECKUX PEAKLMi HA TPUMEPE CBOMCTB BOJBL. Peakuns paznokeHus — 3JIEKTPoau3 BoAbl. Peakunu
COEIMHEHUS — B3aUMOJEHCTBUE BOJIBI C OKCHIAMU METAJUIOB U HEMETAJUIOB. Y CIIOBUE B3aUMOJIEUCTBUSL OKCHIOB METAJIIOB U
HEMETAJJIOB ¢ BoAoH. [loHsATHE «THIpOKCHIBI». Peakiuu 3aMerieHuss — B3auMOJIEHCTBUE BOABI ¢ MeTa/IaMu. Peakiuu oomeHa
— TUJIPOJIU3 BEILIECTB.

Jemonctpanuu. [Ipumepsr pusnyeckux siBIEHUN: a) MIaBlieHue napaduHa; 0) BO3roHKa Mo/a Wik OCH30MHON KUCIIOTHI;
B) PaCTBOPEHHUE OKPAIICHHBIX COJEH; T) nudy3ust TyMHUCTHIX BEMIECTB C TOPSIIEH JIaMIIOYKN HakanuBaHus. [Ipumepsr
XUMHYECKUX SBICHU: a) ropeHne Maruus, ochopa; 0) B3anMo1eiCTBUE COSTHONW KHCJIOTHI C MPaMOPOM HJTH MEJIOM; B)

nosrydenue ruapokcuaa menu (11); r) pacTBopeHue MoITyd4eHHOTO THIPOKCH 1A B KUCIOTax; 1) B3auMoaeiicTBre okcuaa meau (1)
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C CEpHOM KHUCIIOTOM IIPU HArpeBaHUU; €) pa3I0KEHUE IEpMaHTraHaTa Kalusl; 5K) pa3ioKeHre MePoOKCUaa BOJI0Opoa C MOMOIIbIO
JUOKCHUa MapraHia u Karajaa3bl KapTodesis uiu MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBIECHHBIX KUCIOT C METAJIJIaMHU.

JlabopaTopHsie onbIThl. 16. [IpokanuBanue Meny B IUIAMEHU CIUPTOBKU. 17. 3amenieHne MeIu B paCTBOPE XJI0pUaa
menu (Il) sxenezom.

Tema 5. IlpakTukym 1.

IIpocTeiimue onepanuu ¢ BeecTBOM

1. [IpaBuna TexHUKH O0€30MACHOCTHU NP paboTe B XuMuyeckoM kabunere. [Ipuembl o6paiieHus ¢ 1abopaToOpHbIM
000pyOBaHUEM U HarpeBareIbHBIMU Npubopamu. 2. HabmoneHus 3a ”3BMEHEHUSIMU, IPOUCXOISAIIMMU C TOPSIIEH CBEUOH, U UX
onucaHue (JOMAIIHUIA SKCIePUMEHT). 3. AHAIU3 MOYBBI U BOJBI (JOMAIIHUI SKciepuMeHT). 4. [Ipu3Haku XUMHUECKUX PEaKIIHid.
5. IlpuroroBiieHre pacTBoOpa caxapa U pacueT ero MacCOBOM 10U B pacTBOPE.

Tema 6. PactBopenne. PactBopsbl. CBoiicTBa pacCTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak gpuznko-xumudeckuii rpoiecc. [lonstue o ruaparax u kpuctammioruapartax. Pacrsopumocts. Kpussie
PacTBOPUMOCTH KaK MOJEJb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIIECTB OT TeEMIIEpaTyphl. HacklllleHHbIE, HEHACHIIIICHHBIE U
NEPECHIIICHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB JJI MPUPOABI U CEIBCKOTO X0351UCTBA.

[TorsiTHE 00 ANEKTPOTUTHUECCKON TUCCOIUAIIMN. DIECKTPOIUTHI U HEIJIEKTPOIUTHI. MeXaHU3M TUCCOIUAINN AIEKTPOIUTOB
C Pa3IUYHBIM XapaKkTepoM cBsi3U. CTENeHb ANEeKTPOIUTHIECKON Auccorannu. CUIbHbBIE U CNTa0ble AIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUSI TEOPUH DIECKTPOIUTUIECKOM nucconmanun. VlonHbsie ypaBHeHUs peaknuii. Peakiuu oOMeHa,
MIyIIHE 10 KOHIA.

Knaccudukanus MOHOB U UX CBOMCTBA.
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Kucnotsl, ux knaccudukanus. J[ucconuanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH DIICKTPOIUTUUECKOMN AUCCOIUAIUU.
MonekyJisipHblE U HIOHHBIE YPABHEHHUS peakiuid. BzauMoieiicTBre KUCIOT ¢ METalIaMU. DJIEKTPOXUMUYECKUAN psii HANIPSHKECHUN
MeTaJu1oB. B3auMoaencTBue KUCI0T ¢ OKCUAaMM METauI0B. B3auMoaeicTBue KUCIOT

C OCHOBAHUSAMM — peaKIusl HelTpanuzaiuu. BzaumoelicTBue KUCIOT ¢ cosiMu. Vicnonib3oBanue TabIUIIbI
PacTBOPUMOCTH 111 XapaKTEPUCTUKU XUMUUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanus. Jluccoruanys OCHOBaHUM U UX CBOMCTBA B CBETE TEOPUU AIICKTPOJIUTHICCKON
nucconanuu. BzanmoneiictBue ocHoBaHUH ¢ coysiMu. Mcnonb3oBaHue TaOIUIIbI PACTBOPUMOCTH JJIsl XapaKTEPUCTUKH
XUMHUYECKHUX CBOMCTB OCHOBaHUN. B3anMmoaelcTBre mieaodei ¢ OKCHUIaMi HEMETAJIOB.

Counu, uX JUCCOIMALIMS U CBOMCTBA B CBETE TEOPUHU DJICKTPOJIUTUUECKON TUccolManu. BzaumoaencTBue cosei ¢
MeTajiaMu, 0COOCHHOCTH 3TUX peakiuii. B3anmoneiicTBue coneit ¢ consamu. Mcnonb3oBanue TabIUIBI PACTBOPUMOCTH IS
XapaKTePUCTUKA XUMHUYECKUX CBOMCTB COJIEH.

O6o061IeHne CBeIeHU 00 OKCHJIaX, UX KiIaccu(UKaiy U CBOMCTBAX.

['eneTnueckue psaabl METAIUIA M HEMETaJUIA. | eHeTHYeCcKas CBsI3b MEXK/y KJIacCaMH HEOPraHUYECKUX BEIIECTB.

OKuCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OmnpeneneHue CTEIeHeW OKUCICHUS IS AJIEMEHTOB, 00pa3yIoIINX BEIIeCTBA Pa3HBIX KiaccoB. Peakimu noHHOr0 oOMeHa
1 OKMCJIUTEIbHO-BOCCTAHOBUTEIbHBIC peakiiui. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE.

CocraBlieHHE ypaBHEHUH OKHCIMTEIIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOOM 3JICKTPOHHOTO OajiaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAJJIOB M HEMETAJJIOB, KUCJIOT U COJIEH B CBETE OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX

pEeaKInii.
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JemoncTpanuu. VcnpiTaHHE BEMIECTB U UX PACTBOPOB HA JIEKTPONPOBOAHOCTD. 3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH
YKCYCHOM KHCJIOTBI OT KOHIEHTPAIMHU. J|BUKEHUE OKPAILIEHHBIX HOHOB B 3JICKTPUUECKOM MoJie. B3auMoieiicTBrE IIMHKA C CEPO,
coJIsiHOM Kucnotoi, xaopuaom meau (11). 'openne marnus. BaumonelicTBre XJIO0pHOM U CEpOBOAOPOIHOM BOJIBI.

JlabopatopHble onbIThI. 18. B3aumoaeiicTBie pacTBOpoB XJjopuaa HaTpus U HUTpaTa cepedpa. 19. Ilonyuenue
HEpPACTBOPUMOI0 TMAPOKCH/IA U B3aUMOJICUCTBUE €T0 ¢ KucioTtamu. 20. BzauMoeiicTBre KUCIOT ¢ OCHOBaHUSIMU. 2 1.
BzanmMopeiicTBre KHMCIOT C OKCHUJIaMU MeTaJUIoB. 22. B3aumojeiicTBre KUCIOT ¢ MeTajiaMu. 23. B3anMo 1eiicTBUE KUCIIOT C
coiaMu. 24. BzaumMoaencTBue mienodeil ¢ KuciaoTaMu. 25. BzaumMoaelcTere nieaoueil ¢ OKCugaMu HEMETAIIOB. 26.
B3anmopeiictBue nienoueit ¢ consiMu. 27. IlonydyeHue u cBOMCTBa HEPACTBOPUMBIX OCHOBaHUM. 28. B3anmoneiicTBre OCHOBHBIX
OKCHJIOB ¢ KuciaoTtaMmi. 29. BzaumoaencTBrue OCHOBHBIX OKCHIOB ¢ Bogon. 30. BzanmonencTBre KUCIOTHBIX OKCHIIOB C
mesrouaMu. 31. B3zaumoelicTBre KMCIOTHBIX OKCHIOB ¢ Bogou. 32. B3zauMoaelicTtBue conell ¢ kucioraMu. 33. B3zaumo neiicteue
cosiell ¢ menoyamu. 34. BzaumopernictBue cosie ¢ cosiMu. 35. BzanumoaeiicTBie pacTBOPOB COJIEH C METaJNIaMHU.

Tema 7. IIpakTukym 2. CBoiicTBa pAaCTBOPOB 3JIEKTPOJUTOB

4. PellieHue SKCIIEpUMEHTAJIBHBIX 3a]1a4.

2.2. 9 kaacc

BBeaenue. O01masi XapakTepucTUKAa XUMAYECKHX JJIEMEHTOB M XUMHUYeCKHUX peakuuil. [lepuognuecknii 3aK0H U
Ilepuoauueckas cucrema xumuieckux djemeHToB . U. MenaeseeBa

XapakTeprucTUKa JIEMEHTA 0 €ro MoJIokeHUIo B [lepuoanueckon cucreMe xumuueckux sneMeHToB . . Menneneena.
CBolicTBa OKCHA0B, KMCJIOT, OCHOBAHHUH U COJICH B CBETE TCOPHUH AJIEKTPOJIUTHUECKON JTUCCOIMAIIUN U OKUCIICHUS-

BOCCTAaHOBJICHHA
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[TonsiTue o nmepexoaHbIX nneMeHTax. AMMOTepHOCTh. ['eHeTHYECKH psii MEPEXOAHOTO IEMEHTA.

ITepnonnueckuii 3axkoH u Ilepuoanyeckas cucrema xumudeckux 31neMeHToB /. 1. Menneneesa.

XUMHYECKas OpraHu3alus )KUBOM U HE)KUBOU IPUPOABLI. XUMUUYECKUN COCTaB sApa, MAHTUU U 36MHOU KOPbl. XUMHUYECKUE
AJIEMEHTHI B KJIIETKAX JKMBBIX OPraHU3MOB. Makpo- 1 MUKPOAIJIEMEHTHI.

O060011eHNE CBEICHUI 0 XUMUYECKUX peakiusax. Kiaccudpukanus XUMUYECKUX PEaKIUi 10 pa3IudHbIM ITPU3HAKAM
«UHUCIIO ¥ COCTaB PEarupyrommux U 00pa3yoIxcs BEIIECTBY, «TEIIOBOM 3P HEKT», «HAMPABICHUEY», KU3MEHECHHE CTeNICHEH
OKHCJICHHSI DJIEMEHTOB, 00pa3yIOLIMX pearupyrolirue BeIecTBay, «(azay, «MCMOIIb30BaHUE KaTalln3aTopay.

IToHsTHE O CKOPOCTH XUMUUYECKOM peakiuu. DaKTOphbl, BIUSIONIME HA CKOPOCTh XUMUUYECKUX peakiuid. Karanuzatopsl u
karanu3. MTHruouTopbl. AHTHUOKCHTAHTHI.

JemoncTpanum. Paznmuunsie popmer Tabmwmiel [[. . MenneneeBa. Mojien aToMOB 371eME@HTOB 1—3-10 IEPHOJIOB.
Mopenb cTpoeHus 3eMHOT0 11apa (MonepevHbIid pa3pes3). 3aBUCUMOCTh CKOPOCTH XUMHYECKON peaKIu OT MPUPOIbI
pearupyrommx BemecTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKIIUU OT KOHLIEHTPALIMH PEArnpyOIIMX BEIIECTB. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKON PEAKIINU OT IIONIA I COIPUKOCHOBEHUS PEArPYIOIINX BEIIECTB («KHUIIAIINMA CIION»). 3aBUCUMOCTh
CKOPOCTH XHUMHUUYECKON PEAKIIMU OT TEMIIEpATypPhbl PEarupyrolunXx BeMeCTB. [ OMOreHHBIA U TETEPOreHHbIN KaTain3bl. Dep-
MEHTaTUBHBIN Katanu3. UHrubuposanue.

JlabopaTopHble onbIThI. 1. [lonyueHue rugpokcuaa NUHKA U UCCIEN0BAHUE €r0 CBOMCTB. 2. MoaennpoBaHue
noctpoenus Ilepuonndeckoit cuctembl Xumuueckux sneMeHToB J[. . MenaeneeBa. 3. 3aMelieHue Kejie30M MEIU B pacTBOPE
cynbdara menu (I1). 4. 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIIK OT MIPUPOIBI PEarupyIONINX BEIIECTB HAa IPUMEPE

B3aUMOJICUCTBUS KUCIIOT C METAJIaMU. 5. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT KOHIIEHTPAMU PEarupyromumx
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BEILIECTB HA IPUMEPE B3aUMOAECHCTBHS IMHKA C COJITHOM KHUCIOTOW Pa3IMYHON KOHIIEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTHU XM -
MHYECKOM pEeaKLUHU OT IJIOIIAIA COMPUKOCHOBEHUS PEArNPYIONIUX BEUIECTB. 7. MOAEINPOBaHNE «KUITALLIETO CIOS». 8.
3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT TEMIIEPATYPHI PEArUPYIOLINX BEUIECTB HA MPUMEPE B3AUMOIEHCTBUS OKCUAA
Meau (M) ¢ pacTBOpoM CepHOM KUCIOTHI pa3audyHON TemMnepaTypsl. 9. PaznoxxeHue nepokcuaa BOJAOPOJa ¢ TOMOLIBIO OKCHIA
mapranua (1V) u karanassl. 10. O6Hapyx’eHue KaTajgas3bl B HEKOTOPBIX MUIIEBBIX MpoayKTax. 11. Marubuposanue
B3aUMOJEHCTBHS KUCIOT C METAJUIAMU YPOTPOITUHOM.

Tema 1. Metaninbl

[Tonoxenune meramnos B Ilepuoanueckon cucreMe xumuueckux aseMeHToB . 1. Menneneesa. Merannnyeckas
KpUCTAINTUYECKAs pelIeTKa U MeTalIndecKasi Xumudeckas cBsi3b. O0mme gpuznueckue cBoiicta MmetaioB. CriiaBbl, UX
CBOICTBA U 3HaueHUE. XMMUYECKNE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAKIKE B CBETE UX IOJIOKCHUS B
AJIEKTPOXUMHUYECKOM Psily HanpskeHU MetauioB. Kopposust MeTamioB U criocoObl 60pbObl ¢ Hell. MeTtasuibl B mpupoze. O6mue
CHOCOOBI X MOJTYUYECHHUS.

O01mas xapakTepuCcTHKA MIeJ0YHbIX MeTaJ10B. MeTtamsl B ipupoe. Odmue crnocods! ux noiaydeHus. CTpoeHue
atoMoB. Il{eo4HbIEe METaIBl — NPOCTHIE BElIECTBA. BaxkHeHIIMe cCOeJUHEHUS IEIOYHBIX METAJIJIOB — OKCHJIbI, THIPOKCUBI U
COJIH (XJIOpU/IBI, KapOOHATHI, CyJIb(aThl, HUTPAThl), UX CBOMCTBA U MPUMEHEHUE B HApOJHOM Xo3siicTBe. Kanuiineie ynoopenus.

O0mas xapakrepucTHKAa 3JIeMeHTOB r1aBHO# nmoarpynnsl |l rpynnsl. Ctpoenue aromos. lllenouno3zemenbHbie
MeTaJlIbl — IPOCThIE BEIlleCTBa. BaxxHele coeAMHEeHUs NIEI0YHO3EMENBHBIX METAINIOB — OKCH/IbI, TUAPOKCHIBI U COJIU

(xopuabl, KapOOHATHI, HUTPATHI, CYIb(aThI, pocdaTsl), NX CBONCTBA U MPUMEHEHHE B HAPOIHOM XO3SIIICTBE.
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Ammomunuii. CtpoeHue aroma, GU3HMUECKHEe U XUMUYECKUE CBOMCTBA MPOCTOro BemecTBa. CoeTMHEHUS aTFOMUHUS —
OKCHJ Y TUJPOKCH], UX aM(POTEepHBIi Xapakrep. Baxuneiue conu antomMunus. [IpumeHeHue antoMuHus U €ro COeAMHEHU.

Keaneszo. CTpoenue atoma, GU3MUECKHE U XUMUYECKHE CBOMCTBA MPOCTOrO BEleCTRa. I eneTnueckue pannl Fe?* u Fe”,
Baxxneilmue conu xene3a. 3HAUEHHUE XKENe3a U €ro COEIUHEHUH ISl IPUPOABI K HAPOJHOTO XO35AKCTBA.

JemoncTpanuu. OOpa3iibl MIETOYHBIX U IET0YHO3eMENbHBIX MeTalIoB. OOpasiibl criiaBoB. B3anMmoselicTBue HaTpus,
JUTHS ¥ KaJblus ¢ BoAOW. B3aumoneiicTBre HaTpusi U MarHusi ¢ KUCI0opoaAoM. BzaumoeiicTBie MeTalioB ¢ HEMETalJIAMHU.
[Tonyuenue ruapokcuaos xemnesa (1) u (111).

JlabopaTopHble onbIThI. 12. B3anmoneiicTBue pacTBOPOB KHUCIOT U cosieil ¢ Mmetamuiamu. 13. O3HakoMIIEHHE C pyJaMu
xenesa. 14. OxpammBaHue IUIaMEHU COISIMHU LLIEJOYHBIX METauIoB. 15. BzauMogeiictBue kanbuus ¢ Bojgou. 16. [Tonyuenue
TUAPOKCHUAA KaJIbLIMS U UCCeq0oBaHuE ero cBOMCTB. 17. IlonydyeHue rugpokcuaa antOMUHNS U UCCIIEIOBAHUE €T0 CBOMCTB. 18.
BsaunmopetictBue xenesa ¢ consiHoi kucioroit. 19. [onyuenne runpoxcunon xkenesa (1) u (111) u u3yuenue ux cBoMCTB.

Tema 2. IIpaktuxkym 1. CBoiicTBa MeTAJIJIOB U MX COeTUHEHM A

1. OcymiecTBiieHHE 1IEMOYKHA XUMUYECKUX TTpeBpalieHui. 2. [TooydeHrue u cBOMCTBA COeIMHEHUM MeTallIoB. 3. PemieHue
AKCHEPUMEHTAIBHBIX 33]1a4 HAa PAaCIIO3HABAHUE U MOJIYYEHHUE COCIMHEHUN METAIIJIOB.

Tema 3. Hemeranibl

OO6mas xapakTeprucTHKa HEMETAIIIOB: MojlokeHue B [leproanueckoii cucteMe xumuueckux snmemerToB J[. M. Mennaeneena,
O0COOEHHOCTH CTPOCHHS aTOMOB, AJIEKTPOOTpUIIaTeIbHOCTH (D) Kak Mepa «HeMeTAITUIHOCTHY, pan D0. Kpucramimaeckoe
CTPOEHUE HEMETAJNIOB — MPOCTHIX BellecTB. AymoTponus. Pu3nyeckue cBOKWCTBA HEMETAIIOB. OTHOCUTENBHOCTD IMOHATUI

«MCTAJLID» U «KHEMCTAJLID».
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Boaopoa. Ionoxenue Bogopoaa B [lepuoanueckoil cucreme xumuueckux 3nementoB . 1. Menaeneesa. CtpoeHue
aToMa U MOJIeKyJibl. DU3nYecKkrue U XMMUYECKUE CBOMCTBA BOAOPO/Ia, €ro MOIyYEeHUE U IPUMEHEHHE.

Boaa. Ctpoenue mosnekyisl. Bogopoanas xumuueckas cBsi3b. Gusnueckue cBONCTBA BOABL. AHOMAINK CBOWCTB BOJIBI.
['unpodunbabie U rTUAPOPOOHBIE BELIECTBA. XUMUYECKHUE CBOMCTBA BOJbl. KpyroBopoT Bobl B ipupoae. Bogoouunctka.
Anspanus Bosibl. beiToBbIe GUbTphl. MUuHEpanbHbIe BOABL. JucTUiimupoBanHas Bojia, €€ MoJy4eHue U MPUMEHECHHUE.

OO0mas xapakrepucTuka rajgorenoB. Ctpoenue atoMoB. [IpocTbie BeniecTBa 1 OCHOBHbBIE COEIMHEHUSI TaJIOT€HOB, UX
cBoiicTBa. KpaTkue cBenenus o xjope, opome, ¢prope u noae. [IpumeHenue rajaoreHoB 1 X COETMHEHU B HAPOJIHOM XO3SHUCTBE.

Cepa. CtpoeHue aToma, aJlJIOTPOIHSI, CBOMCTBA U MpuMeHeHue pomoOuueckoi cepol. Oxcunbl cepol (1V) u (VI), ux
noJiydeHue, CBOMCTBA U npuMeHeHue. CepHasi KHUCIIOTa U €€ COJIM, UX IPUMEHEHHE B HApOAHOM xo3siiicTBe. [Ipon3BoACcTBO
CEpPHON KHUCIIOTHI.

A3zot. CTpoeHue aTroMa 1 MOJIEKYJIbl, CBOMCTBA IIPOCTOTO BElIeCTBa. AMMHAK, CTPOEHUE, CBOMCTBA, MOJTyYeHUE U
npumeHnenne. Conu aMMOHUs, UX cBoiicTBa U mpuMenenue. Okcuapl azora (1) u (1V). A3oTHas kucioTta, ee CBOMCTBA U
npuMeHeHne. HuTpaTel 1 HUTPUTHI, IpoOIeMa UX COJEPKaHUS B CEIbCKOXO03UCTBEHHON MPOYKIUUA. A30THBIE yTOOpEHUS.

®ocdop. Ctpoenune aToma, alIOTPOIHS, CBOMCTBa 0€10ro 1 KpacHoro gocdopa, ux npumeHenue. OCHOBHbIC
coenunenus: okcun pocdopa (V) u oprodochopnas kucnora, hocdarsl. DochopHbie y10OpeHus.

Yraepoa. CtpoeHue atoma, asioTponus, cBoicTBa Moaudukamuii, npumenenne. Oxcuast yraepozaa (1) u (1V), ux

CBOMCTBA U IMPUMCHCHHUC. Kap6OHaTbII KaJlbOOUT, COAa, IOTall, UX 3HAYCHUC B IIPUPOAC U JKU3HU YCIIOBCKA.
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Kpemunii. CtpoeHne atoma, KpUCTANIMYECKUM KPEMHUMN, ero cBoiicTBa U mpumeHnenne. Okcua kpemuus (1V), ero
MIPUPOJIHBIE Pa3HOBUAHOCTH. CHUIIMKAThl. 3HAYEHNUE COCIMHEHU KPEMHHUSI B )KUBOW 1 HEKUBOU npupoze. [loHaTre o cuimkaTHON
MPOMBIIIIEHHOCTH.

JemoncTpanuu. O6pasipl raJoreHoB — MPOCTHIX BelecTB. B3auMoaeiicTBUE TajIor€HOB ¢ HATPUEM, C ATFOMUHHUEM.
BriTecHenue xsiopoM 6poMa KM MoJ1a U3 pacTBOPOB UX cojied. B3anmoelicTBre cepbl ¢ MeTalIIaMu, BOJIOPOJIOM U KUCIOPOJIOM.
B3aumoneiicTBie KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Meibto. Tlorionienue yriem pacTBOPEHHBIX BEILIECTB MU Ta30B.
Boccranosnenune mean u3 ee okcuaa yriieM. O0Opasiibl NpUPOIHBIX COSAMHEHHM XiI0pa, cepbl, (hocdopa, yriepoaa, KpeMHUs.
OO6pa3ipl BAXKHEUIIUX 1711 HAPOJHOTO X034iCTBa Cylb(aToB, HUTPATOB, KapOOHATOB, PocdaToB. OOpa3Lbl CTEKIa, KEPAMHUKH,
[IEMEHTA.

JladopaTopubie onbIThl. 20. [Tonydyenue u pacnoznaBanue Bojgoposa. 21. MccnenoBanue moBepXHOCTHOTO HATSKEHUS
BO/BI. 22. PacTBOpeHME epMaHraHaTa Kajausl WK MeIHOTo Kyrnopoca B Boze. 23. 'maparanust 06€3B0KEHHOTO cylbdara Menu
(11). 24. UsroToBieHne rUIICOBOrO oTreyaTka. 25. O3HaKOMIIEHHE ¢ KOJUIEKIMEH OBITOBBIX (QUIBTPOB. 26. O3HAKOMIICHHE C
COCTaBOM MHUHEpaIbHOM BOJIbL. 27. KauecTBeHHas peakius Ha rajoreHu1-uoHsl. 28. [ToaydeHue u pacro3HaBaHuE KUCIOPO/Ia.
29. I'openue cepsl Ha Bo3ayxe U B kuciopoze. 30. CBoiicTBa pazbaBieHHOM cepHOM KucaoThl. 31. M3ydeHue cBOWCTB aMMHaKa.
32. PacnioznaBanue coneit ammonus. 33. CBoiicTBa pa30aBieHHOM a30THON KUCTOTHL. 34. B3aumoielicTBe KOHIICHT PUPOBAHHOM
a30THOM KUCIOTH ¢ Menblo. 35. T'openue dochopa Ha Bozayxe u B kuciopose. 36. PacioznaBanne Gocdatos. 37. 'openue yris
B kucnopoze. 38. [lomyueHne yroiabHOM KUCIOTHI U u3ydeHue ee cBoucTB. 39. [lepexon kapboHaToB B runpokapOoHaThl. 40.
Pasznoxenne runpokapoonata Hatpus. 41. [lonydyeHne KpeMHEBOI KUCIOTHI U U3YUEHUE €€ CBOMCTB.

Tema 4. IIpakTuxkym 2. CBolicTBa coeIlMHEHN HEMETAJLJIOB
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1. Pemenne skcnepuMeHTanbHbIX 3a1a4 1o TeMme «lloarpymnmna ranoreHosy. 2. Penienne s3kcnepuMeHTalbHbIX 3a1a4 110
teme «lloarpynna kucnopoaa 5. [lonydyenue, cobupanue 1 pacro3HaBaHUE ra30B.

Tema 5. O0001IeHHE 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM 1IK0JbI. IloAroroBka K rocyapcTBeHHONH UTOTOBOM
arrectanuu (I'HA)

[Tepnonnueckuit 3akoH u llepuonnueckas cucrema xuMrdeckux 35eMeHToB . . MenneneeBa. @PU3UUECKUN CMBICIT
MOPSIKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB MEPUO/Ia U TPYIIbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH B MIEPUOAAX U TPYINax B CBETE MPEACTABICHUIN O CTPOCHUU aTOMOB 31eMeHTOB. 3HaueHue [lepuoandeckoro
3aKOHa.

Buabl XuMuueCcKkux CBSI3€M U TUIIBI KPUCTAJUIMYECKUX PEIETOK. B3auMMOCBSI3b CTPOCHUS U CBOMCTB BEIIECTB.

Kiaccuduxaiys XuMUUeCKUX PEaKIMii Mo pa3IMuYHbIM MPU3HaKaM (YHCIIO U COCTaB Pearupyromux U 00pa3yrouxcs
BEIIECTB; HAJTMYKE TpaHUIIBI pasnena (a3z; TeroBoi 23 PpekT; n3MEHEeHUE CTENeHEH OKUCICHHsI aTOMOB; UCIIOIb30BaHUE
KaTajqu3aTopa; HampaBjieHue npoTekanus). CKOpOCTh XUMHUECKUX PEaKIUi U (paKTOphl, BiIUsAtoIMe Ha Hee. OOpaTUMOCTh
XUMHUYECKUX PEaKIUi U CTIOCOOBI CMEIIEHUSI XUMHYECKOTO PABHOBECHSI.

[IpocTeie u cioxHbIE BeuiecTBa. MeTamuibl 1 HEeMETauIbl. | €HeTHYeCKHE PsAibl METAJUIA, HEMETAIIA U TIEPEXOTHOTO
MeTtaiia. OKCUABI U TUIPOKCHIBI (OCHOBAaHUS, KHCIOTHI, aM()OTEepHBIC THAPOKCHIBI), colid. VX cocTaB, KitaccuduKaIs 1 o0IIue

XUMHUYECKHUE CBOMCTBA B CBETE TCOPUU AIICKTPOIUTHUECCKON TUCCOLUALINY.

3. TemaTnyeckoe MJIaHUPOBaAHHE

OO6muii meproa OCBOCHHS y4eOHOT0 MpeIMeTa — 2 T'0/1a, KOJIMYeCTBO YUeOHBIX YacoB — 136, B ToM guce:
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1 rox (8 kiacc): 2 yaca B Henelnto X 34 yueOHbIX Hellenu = 68 yueOHbBIX 4acoB;

2 rox (9 knacc): 2 yaca B Hejieno X 34 yueOHbIX Helelu = 68 yueOHBIX 4acoB.

Homepa HasBanus tem KonunuecTBo yacoB, 0TBOAUMOE HA U3y4YeHHE
TEeM KAXKA0H TeMbI
I1o n3nanuro I1o Hacrosmen
«Pabouure nmporpaMmusi. pabouei
Xumus. 7 — 9 Kinacchl. nporpamMmme
Astopsl O.C. I'abpuernsin,
A.B. Kymniosa. Yue6Ho-
METOAUYECKOE MTOCoOue. —
M.: lIpoda, 2015»
8 kiacc
BBenenue. 4 gyaca 4 yaca
1. ATOMBI XUMHUYECKUX IJIEMEHTOB. 9 yacos 9 yacos
2. IIpocTeie BemecTna. 6 yacos 6 yacosB
3. CoeqnHeHNsT XUMHUYECKUX DJIEMEHTOB. 14 gacoB 14 gacos
4. N3meHennst npoucxosiue ¢ BEIeCTBAMH. 12 gacoB 12 gacoB
d. [Ipaktukym 1 «lIpocreiiine onepannuu ¢ BEMIECTBOMY. 3 yaca 3 yaca
6. PactBopenue. PactBopsl. CBOMCTBA paCTBOPOB JIEKTPOIUTOB. 18 gacoB 18 gacoB
7. [IpakTukym 2 «CBOMCTBa PAaCTBOPOB JIEKTPOJIUTOBY. 1 gac 1 yac
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UtoroBsiil 0o006maromui ypox

1 yac

BeCh MIePH O/l OCBOEHHUS Y4eOHOI0 NpeaMeTa

PesepBHOE Bpems 1 gac -
9 knacc

Beenenue. 10 yacoB 10 vacoB
1. Mertansl. 14 yacoB 15 yacoB
2. IIpakTrkym 1 «CBolicTBa METAIIJIOB U UX COEAUHEHUI. 2 yaca 3 yaca
3. Hewmeranmnel. 25 yacoB 27 yacoB
4, [Tpaktukym 2 «CBONCTBA COEAMHEHUI HEMETAIIIIOBY. 3 yaca 3 yaca
S. O060011eHNe 3HaHU 110 XMMHUHU 32 KypC OCHOBHOM IITKOJIBI. 10 yacoB 10 vacoB

Pe3epBHOE Bpems 4 yaca -

Bcero kosimuecTBO 4acoB, 0OTBOAUMBIX HA H3yYeHHE TEM, 32 136 yacoB 136 yacoB
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