I'ocynapcTBeHHOE 010 IKETHOE 00111e00pa30BaTeIbHOE YUPEIKICHUE
Camapckoit ob6actu
«I'mmuazus Ne 11 (bazosas mikona PAH)»

PACCMOTPEHA COT'JTACOBAHA YTBEPXJIEHA
METOANYECKUM OOBEIUHEHUEM yUUTEIICH METOJIUYECKUM COBETOM pUKa3oM
oO1iecTBeHHBIX U ecTecTBeHHO-HayuyHbIX  ['BOY CO «['umuazuu Ne 11 (bazoBas I'bOY CO «I'umuazuum Ne 11 (bazoBas

JTHACIUTLIAH mkona PAH)» mikona PAH)»
METOJMYECKOTO COBETA npotokoia ot 27. 08.2020 Ne 01 ot 31. 08.2020 Ne 280-O/1
I'bOY CO «I'umuazuu Ne 11 (bazoBas
mkona PAH)»

npotokoi ot 27. 08.2020 Ne 01

PABOYAS ITPOI'PAMMA

no XUMHUU

8 - 9 kacchl

[Iporpamma coctaBneHa: yuutenaeM xumun Ocunosoit C.O.

[Iporpamma npoBepeHa: 3aMECTUTENIEM TUPEKTOPA M0 yueOHO-BocnuTaTebHOM padbote O.A. MakapoBoi

r. Camapa, 2020



IHosicHuTeNLHAA 3aNIUCKA

PaGouas mporpamma mo xumuu (8 — 9 Kiacchl) COCTaBlieHa B COOTBETCTBUH ¢ DenepalbHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM OCHOBHOTO o00ImIero ooOpasoBanusi / MwuHHCTepcTBO oOpazoBanmsi W Hayku PD. — M.:
[Ipocsemenue, 2018 r.

SAnsercs yacteio OCHOBHOM 00pa30oBaTeNbHOM MPOTpaMMbl OCHOBHOTO 00111er0o oOpazoBanus MbOY rumuazum Ne 11
r.o. Camapa.

[TporpamMMma cocraBiicHa Ha OCHOBE U3JaHui: «Paboune mporpamMmsl 1o yaeOHbIM MpeaMeraM. Xumus. 8-9 kimacc. — M.
Hpoda, 2018»

Hcnonb3yembie yUeOHUKU:

["a6puensn, O.C. Xumus. 8 kiacc: yue0. st o6meoopazonart. yupexaenuii / O.C. I'abpuensn. — M.: [Ipoda, 2018-
2019.

[Mabpuensn, O.C. Xumus. 9 knacc: yueb. mis obmeodpazonart. yupexaeruit / O.C. 'abpuensa. — M.: JIpoda, 2018-
2019.

1. Ilmanupyemble pe3y/abTaThl OCBOCHHS YU4eOHOI0 NpeaMeTa
JINYHOCTHBIMM Pe3yJIbTATAMM OCBOCHHUS BBIITYCKHUKaMHU OCHOBHOM IIKOJIBI POTPaMMBbI IO XUMHUU SIBJISIFOTCSL:
1) B IEHHOCTHO-OPUEHTAIIMOHHOW C()epe — YYBCTBO TOPJOCTH 32 POCCUICKYIO0 XUMHYECKYIO HayKy, TYMaHH3M,
OTHOLIEHUE K TPY/Y, LIeJI€yCTPEMIIEHHOCTH;

2) B TPYyIOBOi chepe — TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY JalIbHEHIIICH 00pa30BaTeIbHON TPACKTOPHH;
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3) B O3HaABATEIbHOU cepe — YMEHHUE YIPABISITh CBOCH JACSITEIBHOCTHIO.

MeTanpeaMeTHbIMHU Pe3yJIbTATAMU OCBOCHUS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IPOIPAMMBI [0 XUMHH SIBISIOTCS:

1)  ucnonp30BaHWE YMEHHI U HABBIKOB PA3IMYHBIX BHJIOB MO3HABATEIHLHOMN JICATEIHHOCTH, IPUMEHEHNE OCHOBHBIX
METOJOB MTO3HAHUS ISl U3YUEHUS PA3IMYHBIX CTOPOH OKPY>KAIOLIEH IeCTBUTEIbHOCTH;

2)  WCHOJB30BaHHE OCHOBHBIX MHTEIUICKTYAILHBIX ONEpaIuii: popMyITupoBaHie TUIIOTE3, aHAIN3 U CHHTE3, CPAaBHEHHE,
0000111eH1e, cUCTeMaTH3alus, BbISIBJICHUE MPUUNHHO-CIICICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3)  yMeHHe TeHepUpOBaTh HJICH U ONPEACISATh CPEICTBA, HEOOXOMMBIC JJISl HX PeajH3alluiy;

4)  yMeHHE OTpeAeNsaTh IEIH U 3a/1a49M, BEIOUPATh CPEACTBA PeaTH3alliy U MPUMEHSTh UX Ha MPAKTHUKE;

5)  wucCmoyb30BaHUE PA3IMYHBIX HCTOYHUKOB HH(POPMAITUH.

IIpeaMeTHBIMH pe3yJIbTATAMM OCBOCHHUS BHIITYCKHHUKAMU OCHOBHOW LIKOJIBI TPOTPAMMBI 110 XUMHUH SIBJISIOTCS

1. B no3HaBarenbHOM chepe:

- IaBaTh ONPEIeNICHUsI N3YUEHHBIX MOHSATHI: BEIIECTBO (XUMUYECKUMA PJIEMEHT, aTOM, MOH, MOJIEKYJIa, KpUCTAJUTHUeCKast
perieTKa, BEMeCTBO, XUMHU4YecKast opMyIia, OTHOCUTEILHBIC aTOMHAS U MOJICKYJIIPHAS MacChl, BAJICHTHOCTh, OKCHIBI, KHCIIOTHI,
OCHOBaHMsI, COJU, aM(pOTEPHOCTh, HHAUKATOP, IEPUOTUUECKUN 3aKOH, IEPUOINYECKasi CUCTEMA, TIEPUOANIecKast Ta0InIIa,
W30TOTIBI, XUMHUYECKas CBS3b, JJICKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHHSI, DJICKTPOJINT); XUMUYECKas peakius (XUMHUICCKOE
ypaBHEHUE, TCHETUYECKAsI CBSI3b, OKUCIICHNE, BOCCTAHOBJICHHE, AJICKTPOJIUTHYECKASI TUCCOITUAITNS, CKOPOCTh XUMHUYIECKOH
peaKIum);

- OIIMCBhIBATL DKCIICPUMCHTLI, UCIIOJIB3YA AJIA OTOTO €CTECTBCHHBIN S3bIK U SI3BIK XUMUU;



- ONACHIBATh U PA3anvaTh U3YUYEHHbBIE KJIACCHl HEOPraHUYECKUX COECMHEHHM, MPOCTHIE U CIOKHBIC BEIIECTBA, XUMUYECKUE
peakuuu;

- KJ1acCU(UIIUPOBATH U3YUYECHHbIE OOBEKTHI U SIBICHUS;

- HaOJII0J]aTh OMBITHI, XUMUYECKHE PEAKIIUU, TPOTEKAIOLIUE B IPUPOE U OBITY;

- JIeJaTh BBIBOJIBI M YMO3AKJIFOUEHHS U3 HAOJIIOACHHM, H3yYEHHBIX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOMCTBA
HEHU3yUYCHHBIX BEILIECTB 10 aHAJIOTUHU C U3yYCHHBIM;

- CTPYKTYpUPOBATh U3YUYCHHBIA MaTepUal U XUMUYECKYIO HH(DOpMAIUIO, TOJYYSHHYIO U3 APYTHX UCTOUHUKOB,;

- MOJIEJIMPOBATh CTPOEHUE aTOMOB JIEMEHTOB MEPBOTO — TPETHETO IMEPUOJAOB, CTPOCHUE IPOCTEUIINX MOJIEKYJI.

2.B IICHHOCTHO — OPUEHTAIIMOHHOM cd)epe:

- aHAJIM3UPOBATH U OLIECHUBATH MOCIIEACTBUA JIJISl OKPYKAIOLIEH cpesibl ObITOBOM M MPOU3BOJACTBEHHOM AESITEIbHOCTH
YeJI0BEKa, CBA3aHHOU ¢ IepepadOTKOM BEIIECTB.

3. B cdhepe Tpy1oBOi NeATEIBHOCTH:

- IPOBOANTD XUMHYCCKUIN OKCIICPUMCHT.

4. B cdhepe 6e30I1aCHOCTH KU3HEIEATEIIbHOCTH:

- OKa3bIBATh IICPBYIO ITOMOMLIL ITPH OTPABJICHUAX, OKOI'aX XU APYIrUX TpaBMax, CBA3dAHHBIX C BEIICCTBAMU U Ha60paTOpHBIM

000pyI0BaHUEM.

8 ki1acc

JINYHOCTHBIE PeE3yabTaAThI
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Yuamuiicss JOJDKEH:

- 3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUUYECKUE COOBITHUS, CBSI3aHHBIE C PA3BUTHEM XUMUU U O0IIECTBA; TOCTUKECHUS B
00J1aCTH XMMHH U KYJBTYPHBIE TPAIUIINA (B YACTHOCTH, HAYYHBIE TPAIUIINN) CBOCH CTPAHBI; OOIIEMHUPOBBIC TOCTHKCHUS B
00J1aCTH XUMHH; OCHOBBI 3JJOPOBOTO 00pasa KM3HU; MpaBuja MOBEICHUS B YPE3BbIYAHHBIX CUTYAIUIX, CBA3aHHBIX C
BO3JICHCTBHEM Pa3INYHBIX BEIIECTB; COIMATBHYIO 3HAYUMOCTh M COJIepKaHne MPOQeCcCuil, CBI3aHHBIX C XUMHEH; OCHOBHBIC
1paBa U 00s3aHHOCTH T'paKJIaHKHA (B TOM YHCJIC YUaIerocs), CBI3aHHbIE C IMYHOCTHBIM, MPO(ECCHOHAIBHBIM U JKHU3HCHHBIM
CaMOOIIPEICIICHUEM;

- UCNBIMBIBAMb. YYBCTBO TOPJOCTH 33 POCCUUCKYIO XUMHUUYECKYIO HAYKY U YBaXKCHUE K UCTOPUU €€ PA3BUTHS; YBAXKCHUE U
MPUHATHE TOCTKCHUN XUMHUHU B MUPE; YBOKCHHUE K OKPYKAIOIMHUM (YUJaITUMCS, YUUTEIIIM, POAUTEISAM U JIp.) - YMETh CAYyIIaTh U
CJBIIIATH MApPTHEPA, MPU3HABATH MIPABO KaXKJI0T0 Ha COOCTBEHHOE MHEHUE U MPUHUMATh PEIICHUS C YYETOM MO3UILIUMA BCEeX
YYaCTHUKOB; CAMOYBa)KEHHE U YMOIIMOHAIBHO-TIOJIOKUTEILHOE OTHOIIICHHE K ce0e;

- NPU3HABAamMs. IICHHOCTH 3JI0POBBS (CBOETO M APYTHX JIFOACH); HEOOXOIUMOCTh CAMOBBIPAKECHHMSI, CAMOPEATH3alINH,
COLMAIBHOTO MPU3HAHUS,

- 0C03HABaMb. TOTOBHOCThH (MJIM HETOTOBHOCTH) K CAMOCTOSTEIIBHBIM IMOCTYIIKAM U JEHCTBUSAM, IPUHITHIO
OTBETCTBEHHOCTH 3a UX PE3YJIbTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTbH) OTKPBITO BBIPAXKATH U OTCTAUBATh CBOIO MO3UIIUIO U
KPUTUYHO OTHOCUTHCS K CBOUM ITOCTYIIKaM;

- nposeaAMs. TOOPOKEIATSILHOCTD, IOBEPHE 1 BHUMATEIBLHOCTD K JIFOASM, TOTOBHOCTh K COTPYITHUYECTBY U APYXKOE,
OKa3aHUIO0 TTOMOIIM HYXJAIOIIMUMCS B HEM; yCTOMYMBBIN MO3HABATEIHHBIN HHTEPEC, MHUIIMATUBY U JIIOO03HATEIILHOCTH B

N3Y4YCHUHN MHUpPa BCUICCTB U peaKuHﬁ; HCJIICYCTPCMIICHHOCTD U HACTOMYHBOCTH B JOCTHKCHUN ueneﬁ, I'OTOBHOCTSB K IIPCOAO0JICHHUIO



TPYAHOCTEH; YOKICHHOCTh B BOBMOKHOCTHU MO3HAHUS MMPUPOIBI, HEOOXOIUMOCTH Pa3yMHOTO HUCIIOIb30BaHUS JOCTHKEHUN
HAyKW U TEXHOJIOTUH JJISI pa3BUTHS OOIIECTBA;

- yMemb. YCTAaHABIUBATDH CBSI3b MEKY IETbI0 U3yUYECHUS XUMUHU U TEM, JIJIS YeTO OHA OCYIIECTBIIACTCS (MOTHBAMH);
BBITIOJTHATH MMPOTHOCTHYECKYIO CAMOOIICHKY, PETYJIMPYIONIYIO aKTUBHOCTD JUYHOCTH Ha ATale €€ BKIIOUEHUs B HOBBIN BHU/T
NeSATEeTLHOCTH, CBSI3aHHBIN C HA4aJIOM M3yYeHUSI HOBOTO YI€OHOTO MPEAMETA - XUMUU; BBITIOJIHATH KOPPUTUPYIOITYIO
CaMOOIIEHKY, 3aKJIFOYAIOIIYIOCS B KOHTPOJIE 3a MPOIECCOM M3YUCHHS] XMMUU U BHECEHUH HEOOXOIUMBIX KOPPEKTURBOB,
COOTBETCTBYIOIIMX 3TariaM U CIocodam U3ydeHHUs Kypca XUMHUH; CTPOUTH )KU3HEHHBIE M MPO(EeCCHOHATBHBIC TUTAHBI C YIETOM
KOHKPETHBIX COITUATbHO-UCTOPHICCKUX, MTOJIUTHICCKUX U SKOHOMUYECKUX YCIOBHUI; 0CO3HaBaTh COOCTBEHHBIC IIEHHOCTH M MIX
COOTBETCTBHE MPUHUMAEMbBIM B KHU3HH PEIICHHUSIM; BECTH JUAJIOT HA OCHOBE PaBHOIIPABHBIX OTHOIICHUHN M B3aUMHOT'O YBOKCHUS;
BBIICIISITh HDABCTBECHHBIN ACIICKT MOBEICHUS U COOTHOCUTD MTOCTYIIKH (CBOM U IPYTHX JIFOJICH) M COOBITHS C TIPUHSITHIMA
ATUYECKUMU HOPMaMH; B TIpeIeJIaX CBOMX BO3MOXKHOCTEH MPOTHUBOJACHCTBOBATh ICUCTBHUAM U BIMSHUSAM, ITPEICTABIISIOIIIM
YIPO3Y KHU3HH, 3JI0POBBIO0 U 0€30MaCHOCTH JIMYHOCTH M OOIIECTBA.

MeTanpeaMeTHbie pe3yJbTaThl

Tema «BBenenue»

VYyanmiica T0MKEH YMETB:

- OIIPENIEIIATH MPOOJIEMBI, TO €CTh YCTaHABIMBATh HECOOTBETCTBHE MEKIY KEITACMBIM U JIEHCTBUTEILHBIM;

- COCTaBJIATH CJIOKHBIN IJIaH TEKCTA;

- BJIAJICTh TAKKM BUJOM U3JIOKEHUS TEKCTa, KaK ITOBECTBOBAHNC,

- IO PYKOBOJACTBOM YUHUTCIIA IPOBOAUTHL HCTIOCPCIACTBCHHOC Ha6J'HOI[eHI/Ie;



- 110/ PYKOBOACTBOM YUHUTEJSI 0QOPMIISITH OTUYET, BKIIOUYAIOIIMNA ONTMcaHue HaOJI0IeHUs, €T0 PE3YyJIbTaTOB, BHIBOJIOB;

- UCTI0JIb30BaTh TAKOM BUJI MBICJIEHHOTO (M€aJIbHOI0) MOJEIUPOBAHUs, KaK 3HAKOBOE MOJICIMPOBAHUE (HA IPUMEPE
3HAKOB XMMHYECKHUX JIEMEHTOB, XUMHUECKHUX (DOPMYJT); UCTIOJIb30BATh TAKOW BUJ MATEPHAIIBHOTO (TTPEIMETHOTO)
MOJICJIMPOBAHUS, KaK PU3MUECKOe MOICIUPOBaHUE (Ha MPUMEPE MOJICTIMPOBAHUS AaTOMOB M MOJIEKY);

- TOJTy4YaTh XUMHYECKYIO HHGOPMAIIHIO U3 Pa3TUIHBIX HICTOYHUKOB;

- OIPeNEeNsATh OOBEKT U ACTIEKT aHAIM3a U CUHTE3a;

- OIIPENIEISATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C ACMIEKTOM aHAJIM3a U CUHTE3a;

- OCYIIECTBIIATh KAYECTBEHHOE U KOJIMYECTBEHHOE OMMCAHNE KOMIIOHEHTOB O0OBHEKTa;

- OTIPEENIATh OTHOLIEHUS 00BEKTA C APYTUMHU OOBEKTaMU;

- OTIPEIEIATh CYIIECTBEHHBIC MPU3HAKU 00BEKTA.

Tema «ATOMBI XUMHYECKHX 3JIEMEHTOBY

Yyammiics 101KEH YMETh:

- popMyHUpOBATH TUTIOTE3Y 10 PEIICHUIO MPOOJIEMBI;

- COCTaBJISITh TUIAH BBIMOJTHEHUS yU4eOHOM 3a1a4u, pelIeHusl MpoodJieM TBOPUYECKOTO U MIOMCKOBOTO XapaKTepa, BHITOTHEHHS
POEKTa COBMECTHO C YUUTEJIEM;

- COCTaBJISTh T€3UCHI TEKCTA,

- BJIAJIETh TAKUM BUJOM U3JIOKEHUS TEKCTa, KAK ONUCAHHUE;

- UCTIOJIb30BaTh TAKOM BUJI MBICJIEHHOTO (KM€aIbHOI0) MOJICTUPOBAHUS, KaK 3HAKOBOE MOJICIMPOBAaHUE (Ha IpUMEPE

COCTaBJICHUS CXeM 00pa30BaHUSI XUMHUYECKOU CBSI3H);



- HCTI0JIh30BaTh TAKOW BUJI MATEPUAIBHOTO (ITPEAMETHOT0) MOCIUPOBAHNS, KAK aHAJIOTOBOE MOJCIUPOBAHUE;

- ACTIOJIK30BaTh TAKOW BHJT MATEPUATBHOTO (IIPEAMETHOTO) MOACIIUPOBAHUS, KaK (PM3MUECKOE MOACIUPOBaHUE (Ha
npuMepe MOJIEIEH CTPOCHUSI AaTOMOB);

- ONIpeNeNsATh OObEKTHI CPABHEHHUS U ACTIEKT CPAaBHEHUS OOBEKTOB;

- BBIIIOJIHATH HEMOJHOE OJJTHOJIMHENHOE CPABHEHHE;

- BBINOJIHATH HEMOJIHOE KOMIUIEKCHOE CPABHEHUE;

- BBIIOJIHATH IIOJIHOE OJHOJIMHENHOE CPABHEHUE.

Tema «IIpocThie BemecTa»

Yyammiics 101KEH YMeTh:

- COCTABJISITh KOHCITEKT TE€KCTA;

- CAMOCTOSITEJILHO MCI0JIb30BAaTh HEMIOCPEICTBEHHOE HAOIIO/ICHHUE;

- CaMOCTOSITEIbHO 0OPMIISATH OTYET, BKIIFOUAIOIINI OMKUCaHUe HAOIIOCHUS, €T0 PE3yJIbTaTOB, BEIBOIOB,

- BBITIOJIHATH MOJIHOE KOMIUIEKCHOE CPAaBHEHUE;

- BBIIIOJIHATH CPABHEHUE 110 AHAJIOTHH.

Tema «CoeTuHeHUs] XUMHUYECKHUX JIEMEHTOBY

VYyanmiica T0MKEH YMETB:

- COCTaBJISITh HA OCHOBE TEKCTa TaOJIUIIbI, B TOM uKciie ¢ mpuMmeHeHuem cpencts UKT;

- IIOJT PYKOBOJCTBOM YUMTEJIsI IPOBOJUTH OMOCPE0OBAHHOE HAOIOICHHUE;

- 10 pYKOBOJACTBOM YUYHUTCIIA O(l)OpMJ'I}ITB OTHYCT, BKJ'HO‘-IaIOHII/If/'I OIMMCAaHUC SKCIICPUMCHTA, €TI0 PC3YJIbTAaTOB, BLIBOJ OB,



- OCYUIIECTBJIATh MHAYKTUBHOE 00001IEHNE (0T €AMHUYHOTO TIOCTOBEPHOIO K 0011IEMY BEPOSITHOCTHOMY), TO €CTh
OTIpeeIIATH OOIIHE CYIIECTBEHHbIE MPU3HAKU ABYX U 0osiee 00BEKTOB M PUKCUPOBATH UX B (DOpPME MOHSATHS WU CYXKICHUS;

- OCYIIECTBIATH JEeAYKTUBHOE 00001IeHre (TI0IBEICHUE SAUHUIHOTO JIOCTOBEPHOTO MO 00IIee JOCTOBEPHOE), TO €CTh
aKTyaJIM3UPOBATh MIOHATHE UIIU CY’KJIEHUE, U OTOXKIECTBIIATH C HUM COOTBETCTBYIOLIUE CYIIECTBEHHBIEC IPU3HAKU OJHOTO WJIN
0osiee OOBEKTOB;

- OTIPEJEINIATh ACHEKT KJIacCU(PUKALUY;

- OCYIIECTBJISATh KJIACCU(PUKALUIO;

- 3HaTh M UCHOJb30BATh Pa3InyHble (POPMBI MPEACTABIECHUS KIIACCU(PUKALIUU.

Tema «M3meHeHus, mpoucxoasiye ¢ BelecTrsaMm,

Yyanmiicsa T0MKEH YMETB:

- COCTaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM 4Hclie ¢ mpuMeHeHueM cpencts MKT;

- CAaMOCTOSITENBHO O(POPMIISITH OTUET, BKIIFOUAIOIIUHI ONKMCAHUE SKCIIEPUMEHTA, €r0 PE3YyJIbTaTOB, BHIBOJIOB;

- MCTI0JIB30BATh TAKOW BHJI MBICIIEHHOTO (MA€AIbHOI0) MOJICJIMPOBAHUS, KaK 3HAKOBOE MOJIeIMpOBaHueE (Ha MpUMepe
YPaBHEHUI XUMUYECKUX PEAKIUN);

- paznuyaTh 0OOBEM U COJAEPIKAHUE MMOHSATU;

- paznuyaTh poJAOBOE U BUJIOBOE MOHATHS;

- OCYILIECTBIIATH POJIOBHUIOBOE OIPEAEICHHUE TOHATHH.

Tema «IIpakTukym 1. [Ipocreiime onepanuu ¢ BemecTBOM»

y‘—IElHIHfICH JOJKCH YMCTh CaMOCTOATCIIBHO HMCITOJIB30BaTh OITOCPCIOBAHHOC H&6JIIOI[€HI/IC.



Tema «PacTBopenue. PacTBopbl. Peakuny HOHHOT0 00MeHA U OKMCJIUTEIbHO-BOCCTAHOBUTE/IbHBIE PeAKIIUN»

Yyammiics T01KEH YMETh:

- JIeJIaTh IIOMETKH, BBIITMCKHU, TUTUPOBATH TEKCT;

- COCTaBJIATh JOKJIA;

- COCTaBJIATh HA OCHOBE TE€KCTa rpapuku, B TOM uucie ¢ npuMmenenueM cpeacts UKT;

- BJIAJIETh TAKUM BUJIOM U3JIOKEHUS TEKCTA, KaK PACCYKICHUE;

- HCII0JIb30BATh TAKOM B/l MBICIEHHOTO (MA€aJIbHOT0) MOJICIMPOBAHNUS, KaK 3HAKOBOE MOJIEJIMPOBaHUE (Ha IpUMeEpe
YpaBHEHUU peakiuii TUCCOUMAIINN, MOHHBIX YPaBHEHHUM peaKIuid, MOJypeaKuidi OKUCICHUSI-BOCCTAHOBIICHNUS ),

- pa3iaryaTh KOMIIOHEHTHI JOKa3aTeNbCTBA (TE3UC, apIyMEHTHI U (OPMY 10KA3aTEIbCTBA);

- OCYLIECTBIATH NPSIMOE UHIAYKTUBHOE JTI0KA3aTENIbCTBO.

Tema «IIpakTukym 2. CBoiicTBa paCTBOPOB 3JIEKTPOJIUTOBY»

Yyammiics 101KEH YMETh:

- OIIPENENsATh, UCXOs U3 YUeOHOM 3a/1aui, HEOOXOJUMOCTh HEMOCPEACTBEHHOTO UJIM OMOCPEIOBAHHOTO HAOIIOEHUS;

- CaMOCTOSTENBHO (POPMUPOBATH MPOrPAMMYy SKCIIEPUMEHTA.

IIpeameTHbIe pe3yabTaThl

«BBenenue»

Yyammiics 101KEH YMeTh:

- ICTIOJIb30BAaTh IPU XaPAKTEPUCTUKE BEIIECTB MTOHATHS «aTOM», «MOJIEKYJIa», «XUMUYECKHUM DIIEMEHT», «XUMUYECKUI

3HAK, 1JI1 CHUMBOJI», «BCIICCTBO», KIIPOCTOC BCIICCTBO», «CJI0KHOC BCIICCTBO), «CBOMCTBA BCIICCTB», KXXUMHUYCCKHUC SABJICHUA),
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«(usnueckue ABICHUN, «KKOIPPUIUEHTBD, «UHJIEKChI», «OTHOCUTEIbHAS ATOMHAs Macca», «OTHOCUTENIbHAsL MOJIEKYJIsIpHas
Maccay, «MaccoBas JI0JI 3JIEMEHTA; 3HATh PEIMEThl U3YUEHUS] €CTECTBEHHOHAYYHBIX JUCUUILINH, B TOM YUCJIE XUMUU;
xumuaeckne cumBoutbl (Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn), ux Ha3BaHus ¥ MPOU3HOIICHHCE,

- KJIJacCU(UIMPOBATh BEIIECTBA [10 COCTaBY Ha IPOCTHIE U CIIOKHBIE;

- pa3nuyaTh Tejla U BEUIECTBA, XHMHUUYECKHUI 3JIEMEHT U TPOCTOE BEUIECTBO;

- ONMCBHIBATh (POPMBI CYIIECTBOBAHUS XUMUUYECKUX JIEMEHTOB (CBOOOIHBIE ATOMBI, IIPOCTHIE BEIIECTBA, CIOXKHbBIE
BellecTBa); TabimuHyto popmy Ilepuoanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB; MOJIO’KEHUE diieMeHTa B Tabnuue . U.
MenpeneeBa, HCIOIB3YS MOHATHUS «IIEPUOY, «TPYIIAy, «TIaBHAs MOATPYNIay, «1000YHAs MOArPYIIay; CBOMCTBA BEIIECTB
(TBEpABIX, KUAKUX, TA3000pa3HbIX );

- OOBSICHATD CYIIHOCTh XUMHYECKUX SIBJICHHUM (C TOUKH 3PEHUSI aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS) U UX MPUHLIUIIAAIBHOE
OTJINYUE OT (PU3UYECKUX SIBJICHUI;

- XapaKTepU30BaTh OCHOBHBIE METO/IbI N3YUEHMSI €CTECTBEHHBIX NUCLUUIUIMH (HAOJI0IEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAHUE); BEIIECTBO MO €r0 XUMUYECKOH (popMyJie COIIACHO TUIaHy: KaueCTBEHHBIM COCTaB, TUI BEIIECTBA (MIPOCTOE WU
CJIO’KHOE), KOJIMYECTBEHHBIN COCTaB, OTHOCUTEIbHAS MOJIEKYJIIPHAs Macca, COOTHOLIEHUE MACC 3JIEMEHTOB B BEILIECTBE,
MacCOBBI€ JIOJIM 3JIEMEHTOB B BELIECTBE (AJIs CJIOKHBIX BEIIECTB); POJIb XUMHUHU (ITOJIOKHUTEIBHYIO U OTPUILIATENIbHYIO) B KU3HU
YeJI0BEKa, apryMEHTUPOBATH CBOE OTHOLIEHHUE K ATOM mpodiiemMe;

- BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO MAacCy BEIIECTBA U MACCOBYIO JOJIFO XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHMUSIX;

- MPOBOJIUTH HAOJIOICHUS CBOMCTB BEILIECTB M SIBJICHUM, IIPOUCXOJISIINX C BEIICCTBAMM;
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- co0JI01aTh MPaBUIIa TEXHUKU O€30MaCHOCTH MPHU IPOBEICHUN HAOIIOACHUHN U 1a0OPAaTOPHBIX OIBITOB.

Tema «ATOMBI XUMHYECKHX 3JIEMEHTOB

Yyanmiics T0MKEH YMETB:

- ICTIOJIb30BAaTh MPU XaPAKTEPUCTUKE aTOMOB IOHATHS «IIPOTOH», KHEUTPOH», «AJIEKTPOH», «XUMUYECKHUIN JIIEMEHT,
«MacCOBOE YUCII0», «M30TOI», «ITEKTPOHHBIN CIOW», «IHEPTETUUECKUN YPOBEHD), «3JIEMEHTHI-METAIIIIBD), «3JIEMEHTHI-
HEMETAJUIbD; IPU XapaKTEPUCTUKE BEUIECTB - IOHATHS «MOHHAS CBS3b», KMOHBD», «KOBAJICHTHAS] HEMOJISIPHAS CBSI3bY,
«KOBAJICHTHAS NOJIIPHAS CBA3bY, «QJIEKTPOOTPULIATEIIBHOCTDY, «BAJIEHTHOCTD), «METAJUIMYECKAs CBA3DbY;

- ONKACBIBATh COCTaB U CTPOEHUE aTOMOB 3JIEMEHTOB € MOPAAKOBEIMU HOMepamu 1-20 B [lepuonnueckon cucreme
xuMu4deckux snemeHToB 1. 1. Menneneena;

- COCTaBJISITh CXEMbI PaCIpeIeTICHUs AIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0YKE aTOMOB; CXEMBbI
00pa30BaHUsI pa3HbIX TUIIOB XUMUYECKON CBSI3U (MOHHOW, KOBAJICHTHOM, METAJUTMYECKOMN );

- 00BSACHATH 3aKOHOMEPHOCTH N3MEHEHHUS CBOMCTB XUMUYECKUX AJIEMEHTOB (3aps/10B sIep aTOMOB, YUCJIA HJIEKTPOHOB Ha
BHEIIIHEM DJIEKTPOHHOM CJIO€, YUCIIO 3aMOIHAEMBIX AJIEKTPOHHBIX CIIOEB, PAANYC aTOMA, JIEKTPOOTPULATEIBHOCTb,
METAJJIMYECKHE U HEMETAJUIMUECKHUE CBOICTBA) B IEpHOaxX U rpymmnax (riaBHbIX noarpynnax) [lepuoanueckoit cucteMsl
xuMuueckux 3nemMeHToB 1. 1. MenaeneeBa ¢ TOUKM 3peHUSI TEOPUU CTPOCHUS aTOMa;

- CPaBHUBATh CBOMCTBA ATOMOB XUMHUYECKHUX 3JIEMEHTOB, HAXOAAIIUXCSA B OJHOM NIEPUOJIE WIH IIIaBHOW MOATPYIIIE
[lepuoanyeckoii cuctemMbl XUMHYeCKUX AnemMeHToB [1. 1. MeHneneesa (3apsiAoB siA€p aTOMOB, YKCIIA 3JIEKTPOHOB HAa BHEIITHEM
AIEKTPOHHOM CJIO€, YMCIIO 3aMOJHAEMBIX AIEKTPOHHBIX CIIOEB, PAAUyC aTOMa, JIEKTPOOTPULATEIbHOCTh, METANINYECKUE U

HEMETAJUINYECKUE CBOMCTBA);
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- 1aBaTh XapaKTEPUCTUKY XUMUYECKHUX 3JIEMEHTOB 10 UX MOJIOKEHHIO B [leproanyueckoil cHCTEME XUMUYECKUX 3JIEMEHTOB
(XMMUYECKHI 3HAK, TOPAIKOBBIN HOMED, IEPUO/I, TPYIINA, MOArPYIIa, OTHOCUTEIbHASI aTOMHAsI Macca, CTPOSHUE aToMa - 3apsij
A71pa, YACIO MPOTOHOB U HEUTPOHOB B SAJIpE, OOIIEE YNCIIO 3JIEKTPOHOB, PACHIPENEIECHUE HIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM);

- OIIPENIEIISATh TUIl XUMUYECKOU CBsI3U 10 (GOpMyJie BEIIECTBA;

- PUBOJIUTH IPUMEPHI BEMIECTB C PA3HBIMU TUIIAMU XUMHUUYECKOU CBA3Y;

- XapaKTepU30BaTh MEXaHU3Mbl 00pa30BaHUs KOBaJICHTHOU (0OOMEHHOM ), MOHHOM, METAINTMYECKOMN CBA3EH;

- YCTaHABJIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3U: COCTAB BEIIECTBA - TUIl XUMHYECKOM CBS3U;

- COCTaBJIATh (HOPMYJIbl OMHAPHBIX COCTMHEHUH IO BaJIEHTHOCTH;

- HaXOJIUTh BAJICHTHOCTH 3JIEMEHTOB 10 (opmysie OMHAPHOTO COCTUHEHMUS.

Tema «IIpocThie BemecTa»

Yyanmiicsa T0MKEH YMETB:

- ICTI0JIb30BAaTh MPU XaPAKTEPUCTUKE BEIIECTB MOHATUS «METAJUIBLY, «IJTACTUYHOCTHY, «TETIONPOBOTHOCTHY,
«QIIEKTPOIMPOBOHOCTEY, KHEMETAIIIBI», «AJTIOTPOIHUS, «AJUIOTPOITHBIE BUOU3MEHEHUS, UJIK MOIU(DUKALINY,

- ONMUCHIBATH IOJI0KEHUE JJIEMEHTOB-METAIJIOB U 3JIEMEHTOB-HEMETAILIOB B [lepnoanyeckoi cucreMe XuMUYECKUX
anemeHToB [l. 1. MeHnpeneena;

- Kj1accu(UITMPOBATh MPOCTHIE BEIIECTBA HA METAJUIbl U HEMETAJLIbI, DJIEMEHTHI,

- OINPEAENATh MPUHAIECHKHOCTh HEOPTAHMYECKHUX BEIIECTB K OJJHOMY M3 U3YUYEHHBIX KJIACCOB - METAJUIOB U HEMETAJJIOB,;

- I0OKa3bIBaTh OTHOCUTEIBHOCTh JEJIECHUS MTPOCTHIX BEIIECTB HA METAJIIbI U HEMETAJLIbI,

- XapaKTepu30BaTh 001IKe HU3NIECKHNE CBONCTBA METAJIJIOB,
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- YCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKY CTPOCHHEM aTOMAa U XMMHUYECKOM CBS3BIO B IIPOCTHIX BEIIECTBAX -
MeTasulax U HeMeTallax;

- 00BSICHATH MHOT000Opa3He MPOCTHIX BEUIECTB TAKUM (PAKTOPOM, KaK aJTIOTPOIUS;

- ONMCHIBATh CBOMCTBA BELIECTB (HAa MPUMEPaAX MPOCTHIX BEUIECTB - METAIJIOB U HEMETAIIJIOB);

- cOOMI0IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IPU MPOBEACHUHN HAOIIOCHUN U JIaOOPaTOPHBIX

OIIBITOB;

- ACII0JIB30BAaTh IIPU PEIICHNUN PACUETHBIX 3a1a4 IMTOHATHUS «KOJIMYECTBO BELIECTBA», «MOJIb», KIIOCTOSIHHAs ABOraapo,
«MOJISIPHAsl Macca, «MOJIAPHBII 00BEM I'a30BY», «KHOPMAJIbHBIE YCIOBUY;

- IPOBOJUTH PACUEThl C UCIIOJIB30BAHUEM MOHATUHN «KOJUYECTBO BEIIECTBA», «MOJIIPHAs Macca», «MOJIIPHbIA 00beM
ra3oB», «IIOCTOSIHHasi ABOTaJipo».

Tema «CoeanHeHHs1 XMMHYECKHX 3JI€MEHTOB)

Yyammiics 101KEH YMeTh:

- HCTI0JIb30BATh MPU XAPAKTEPUCTUKE BEIIECTB MOHATHS «CTENEHb OKUCIECHUSN», «BAIEHTHOCTBY, «OKCUABD»Y, «OCHOBAHUS»,
«IIETOYMN», «KAUeCTBEHHAs! PEaKLMsD), KMHIUKATOPY, «KUCIOThD», KUCIOPOIACOAEPKALUE KUCTOThI», «OECKUCIOPOAHbIE
KHCJIOTBD», «KUCIIOTHASI CPENAY», «IIEIOYHAs CPElay, «KHEUTpabHas cpenay, «mkana pHy», «conmn», «amop(dHbIe BelecTBay,
CKPUCTAJTMYECKUE BELIECTBA», KKPUCTAJUIMUECKAS PEIIETKA», «KMOHHAs KPUCTAJIMYECKAs PEIIETKa, «aTOMHas
KPUCTAJUIMYECKAs PEIIETKA», «MOJEKYJISIPHAS. KPUCTAINYECKAs PELIETKA», «METANINYECKAsi KPUCTAININYECKAsK PELIETKA,

«cMechy;
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- KJIacCCU(PUITUPOBATH CJI0KHBIE HEOPTraHUYECKHE BEIIECTBA [0 COCTaBY HA OKCHU/IbI, OCHOBAHUS, KUCIOTHI U COJIH;
OCHOBaHUS1, KUCJIOTHI U COJIH - IO PACTBOPUMOCTH B BOJI€; KUCIIOTHI - 10 OCHOBHOCTHU U COJEP>KAHUIO KUCIOPO/Ia;

- OTIPEIENIATH MPUHAICKHOCTh HEOPraHMYECKHUX BEIIECTB K OJJHOMY M3 U3yUYEHHBIX KJIacCOB (OKCHBI, JIETYy4IHe
BOJOPOJIHBIE COEIMHEHUS, OCHOBAHUS, KUCIIOTHI, COJIN) 1O (hOpPMYJIE;

- ONHICHIBATh CBOMCTBA OT/AEIBHBIX MPEACTABUTENCH OKCUIOB (Ha IPUMEPE BOJIBI, YTIEKUCIIOTO T'a3a, HEraleHOW U3BECTH),
JIETY4YUX BOJIOPOJHBIX COCAMHEHHH (Ha MpUMeEpe XJIOPOBOAOPO/Ia U aMMHUaKa), OCHOBaHUH (Ha mpuMepe THIPOKCUIOB HATPHS,
KaJIis ¥ KaJIbLIUs ), KUCIIOT (Ha MMPUMEpE CEPHOM KUCIIOTHI) U coJiel (Ha mpuMepe XJIopujia HaTpus, kapOoHaTa Kaibius, hocdara
KaJbIINs);

- OIIPENIEIISATh BAJIGHTHOCTh U CTETICHh OKUCIICHHSI JIEMEHTOB B BEIIIECTBAX;

- COCTaBIIATH (HOPMYIIBI OKCHIOB, OCHOBAHMI, KUCIIOT U COJICH MO BAJICHTHOCTSIM U CTETICHSIM OKHUCIICHUS JIEMEHTOB, a
TaK)K€ 3aps/laM HOHOB, YKa3aHHBIM B TA0JIMIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUM U COJIEH;

- COCTaBJISITh Ha3BaHUS OKCHJIOB, OCHOBAHHM, KMCJIOT 1 COJICH;

- CpaBHHUBATh BAJICHTHOCTb U CTEIICHb OKUCJICHUS; OKCHIbI, OCHOBAHUS, KUCJIOTHI M COJIU TI0 COCTaBY;

- MCTIOJIK30BaTh TA0JIUILY PACTBOPUMOCTH JIJIsI OTIPEICTICHUSI PACTBOPUMOCTH BEIIECTB;

- YCTaHABJIMBATh TEHETUYECKYIO CBSA3b MEXKITY OKCHUIIOM W TUAPOKCHIOM U HA000POT; MPUIMHHO- CICACTBCHHBIC CBSI3U
MEXIy CTPOCHHEM aTOMa, XHMHUYECKOUW CBSA3BIO M TUTIOM KPHCTAJUTMYECKOW PEIIECTKA XUMUICCKUX COCTUHEHN;

- XapaKTepPU30BaTh AaTOMHbBIC, MOJICKYJISIPHBIE, HIOHHBIE METAITMYECKUE KPUCTATNIMYECKHUE PEIIETKH; CPEIy PacTBOpa ¢
IIOMOILBIO MIKajbl pH;

- IPUBOJUTH IPUMEPHI BELIECTB C Pa3HBIMU TUIIAMU KPUCTALUIMYECKOU PELIETKH;
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- MPOBOJUTH HAOJIOICHUS 32 CBOMCTBAMH BEIIIECTB M SBJICHUSIMH, TPOUCXOSAIIMMHU C BEIIICCTBAMU;

- cOOJTFIOIaTh MpaBWIa TEXHUKU OC30TIaCHOCTH MPY IPOBEICHUN HAOIIOACHUH U OIBITOB;

- HCCJIEIOBATH CPEY pacTBOpPA C MOMOIIBIO UH/INKATOPOB;

- SKCTIEPUMEHTAILHO Pa3JIMdyaTh KUCIOTHI U IIEI0UH, HOJIb3YSACh HHIUKATOPAMU;

- UCITOJIb30BaTh NPU PEUICHUH PACUYETHBIX 33/1a4 MOHATHS «MaCCOBAas JI0JS SJIEMEHTA B BEIIECTBEY, «MacCcoBas J0JIA
PaCTBOPEHHOTO BEIIECTBA», «00beMHAas J10JIS Ta3000pa3HOTO BEIIECTBAY,;

- IPOBOJIUTH PACYETHI C UCITOJIb30BAHUEM MOHATUN «MACCOBasi JOJISI AJIEMEHTA B BEIIECTBEY, «MACCOBAst 10JIs
PaCTBOPEHHOTO BEIIECTBa», «00bEMHAs JI0JIsl Ta3000pa3HOTO BELIESCTBAY.

Tema «U3MeHeHMs, IPOUCXOASIINE C BeIIECTBAMM»

Yyanmiicsa T0MKEH YMETB:

- UCITOJIb30BAaTh MPHU XapaKTEPUCTUKE BEMIECTB MOHATUS «IUCTWLIALIUSD, «IIEPETOHKAY, KKPUCTAILIU3ALIUSY,
«BBITIAPUBAHUECY, «(DUIBTPOBAHUEY, KBO3TOHKA, WIIH CYOIUMAIIHS, KOTCTAUBAHUESY», KIICHTPU(YTUPOBAHUECY, «XUMHYECKAS
peakiusy, «XXUMUIECKOE YPABHEHHUEY, «PEAKIIMU COCTUHEHUS», «PEAKIIUU PA3JIOKEHUSD, «PEAKIIUU 0OMEHAY, «peaKIuu
3aMEUICHUS», «PEAKIIUA HEUTPATU3ALNNY, «IK30TEPMUUYECKUE PEAKIIUNY, «IHIOTCPMUUYECKUE PEAKLIINIY, «PEAKIIMU TOPEHUSD,
«KaTaau3aTopb», «(PepMEHThI», «0OpaTUMbIC PEaKIIUN», «KHEOOPATUMbIC PEAKITUNY, KKATATUTUUECKUE PEAKIIUNY, «HEKa-
TATUTUYECKUE PEAKIIANY, «PAJT AKTUBHOCTH METAIITIOBY, «THUAPOIINA3Y;

- YCTaHABJIMBATh MPUUYUHHO-CIICJICTBEHHBIC CBSA3U MEKIY (PM3UICCKUMHU CBOMCTBAMH BEIIIECTB U CIIOCOOOM pa3iciieHus
cMecel;

- OOBSICHATH 3aKOH COXpaHCHUA MACChI BCUICCTB C TOYKHU 3PCHUA aTOMHO-MOJICKYJIIPHOI'O YUCHUA,
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- COCTaBJISITh YPAaBHEHUSI XUMHUECKUX PEAKIIM Ha OCHOBE 3aKOHA COXPAaHEHHUS MACChl BEUIECTB;

- OITUCBHIBATH PEAKITUH C TIOMOIILI0 €CTECTBEHHOTO (PYCCKOTO HIIA POJIHOTO) SI3bIKA U SI3bIKA XUMHH,

- KJTacCH(PUITUPOBATh XUMUYECKHUE PEAKITHH 110 YHCITY ¥ COCTABY UCXOJIHBIX BEIIECTB U MPOIYKTOB PEAKIINH; TETLIOBOMY
a¢dexTy; HanmpaBICHUIO MPOTEKAHUS PEAKIIMH; YYaCTHIO KaTallu3aTopa;

- ACTIOJIH30BaTh TAOJIMITY PACTBOPUMOCTH JIJISL ONIPEICTICHUS BOSMOKHOCTH MPOTEKAHUS PEAKIN OOMEHa;
AIEKTPOXUMUYECKUN Psijl HANPSHKEHUN (AKTUBHOCTH) METAJIOB ISl ONIPEIeNIEHUS BO3MOKHOCTH MTPOTEKAHUS PEAKIIUN MEXKIY
MeTaJlIaMHi U BOJHBIMH PaCTBOPaMU KUCJIOT U COJICH;

- HaOJII01aTh M ONMCHIBATH MMPU3HAKHU M YCIIOBHS TCUCHHS XUMHUCCKUX PEaKIIUH, JCIaTh BHIBOIbI HA OCHOBAaHUY aHAJIH3a
HaAOJIOICHU 32 DKCIIEPUMEHTOM;

- MPOBOJIUTH PACUYETHI IO XUMUYECKUM YPaBHEHUSIM HA HAXOXKJICHUE KOJUYCCTBA, MAaCChI MM 00BheMa MPOTyKTa PEaKIIUN
M0 KOJIMYECTBY, MAacCe WK 00BEMY UCXOJIHOTO BEIIECTBA; C UCIOJIb30BAHUEM TTOHSTHUS «0JIs», KOTJIa KCXOJAHOE BEIIECTBO JaHO
B BHJIC PACTBOPA C 3aJIaHHON MACCOBOM J10JIei PAaCTBOPEHHOTO BEIIECTBA HIIM COJAECPKUT ONPEICTCHHYIO JI0JII0 TPUMECEH.

Tema «IIpaktuxkym 1. [Ipocreiinue onepamun ¢ BemecTBOM

VYyammiics 101KEH YMETh:

- oOpamiaThes ¢ 1a00paTopHbIM 000PYIOBAHUEM U HarpeBaTEIbHBIMU NPUOOPAMU B COOTBETCTBUU C MPABUIIAMHU TEXHUKH
0e30macHOCTH;

- BBITIOJTHATH MPOCTEHIIINE MPUEMBI padOThI ¢ JaOOPaTOPHBIM 000PYAOBAHUEM: JTAOOPATOPHBIM IITATUBOM, CTUPTOBKOW;

- HaOJII01aTh 32 CBOMCTBAMHM BEIICCTB M SIBJICHUSAMU, TIPOUCXOISAIITUMH C BEIIECTBAMU;

- OMUCHIBATh XUMUYECKUI IKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOIO WIIM POAHOTO) SI3bIKA U si3bIKa XUMUU;
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- JIeTIaTh BBIBOJIBI IO pE3yJIbTaTaM MPOBEAECHHOIO SKCIIEPUMEHTA;

- TOTOBUTBH PACTBOPHI C ONPEAETIEHHON MAacCCOBOU JTOJIEN pACTBOPEHHOT'O BEILIECTBA;

- IPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIF0 PACTBOPEHHOTO B HEM BEILIECTBA.

Tema «PacTBopenue. PacTBopbl. Peakuny HOHHOT0 00MeHA U OKMCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PeAKIIUN»

Yyanmiics T0MKEH YMETB:

- ICTIOJIB30BAaTh MPU XaPAKTEPUCTUKE MPEBPAILIECHUI BEIECTB MOHITUS «PACTBOPY», «INEKTPOJIUTHUYECKAS JUCCOLIUALIUS,
«OQIEKTPOJIUTHI», «HEIIEKTPOIUTHD», «CTEIIEHb JTUCCOIUAIINNY, «CHIIbHBIC AIEKTPOJIUTHD, «CIIa0bIe JIEKTPOIUTHI, «KaTHOHBDY,
«AHUOHBDY, «KUCIIOTHI», «OCHOBAHUS, «COJIN», KAOHHBIE PEAKIINN», «HECOIe00pa3yIoue OKCUIb», «COIC00pa3yrolue
OKCHJIBI», «OCHOBHBIE€ OKCHUJIBI», «KUCIOTHBIE OKCUIBD», «CPEAHUE COJIN, «KUCIIBIE COJINY», «OCHOBHBIE COJINY», KT€HETUUYECKUM
pAI», KOKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN, «OKUCIUTEIDY, «BOCCTAHOBUTEIIbY, OKUCICHUEY, «BOCCTAHOBJICHUEY,

- OMUCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMUYECKHUM MpolLiecc;

- WJTIOCTPUPOBATH IPUMEPAMU OCHOBHBIE MTOJIOKEHHS] TEOPHUH SIIEKTPOIUTUYECKON TUCCOLMAIMU; T€HETUYECKYIO
B3aMMOCBSI3b MEXY BEIIECTBAMU (MPOCTOE BEIIECTBO - OKCHUJ - TUIPOKCHU]I - COJIb);

- XapaKTepU30BaTh 00IME XUMUYECKHNE CBONCTBA KHUCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCIIOT, OCHOBAHUI U COJIEH C
MO3ULAN TEOPHUH ANEKTPOIUTHUECKON NUCCOLUUALNHI; CYIITHOCTD NIEKTPOJIUTUIECKON JUCCOMAIMU BEIIECTB C KOBAJICHTHOM
MOJISIPHOM U HOHHOM XUMHYECKOW CBA3bIO; CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI;

- IPUBOJIUTH IPUMEPHI PEAKIUI, TOATBEPKAAIOIINX XUMUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCJIOT,

OCHOBaHUM U COHCP'I; CymeCTBOBAHMUEC B3aAUMOCBA3ZHU MEKAY OCHOBHBIMH KJIaCCaMM HCOPIraHNMYCCKUX BCIICCTB,
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- KJIacCU(PUIIUPOBATH XUMUYECKHE PEAKIINH 110 U3MEHEHUIO CTENEHEN OKUCIICHUS DJIIEMEHTOB, 00pa3yIoINX pearupyronme
BEILECTBA;

- COCTaBJISITh YPABHEHHUSI DJIEKTPOJIUTUUECKON TUCCOLMAIIMN KUCIIOT, OCHOBAHHI U COJICH; MOJIEKYJISIPHBIE, ITOJTHBIE U
COKpallleHHbIC HOHHbIC YPAaBHEHUS PEAKIIUI C YYACTUEM AJIEKTPOIUTOB; YPABHEHUS! OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaxIuii, UCIOJIb3Ysl METO]T AJIEKTPOHHOTO OallaHCca; YpaBHEHHS peaklnid, COOTBETCTBYIOIIUX MOCIEI0BATEILHOCTH («IIEMOYKE))
MpeBpallleHUI HEOPTraHUYECKHUX BEIIECTB PA3IMYHBIX KIIACCOB;

- OIIPEAENATh OKUCINUTENIb U BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBIIEHUE B OKUCIUTEIBbHO- BOCCTAHOBUTEIBHBIX
peaKIusx;

- YCTaHaBJIMBATh MPUYMHHO-CJICICTBEHHBIC CBSI3U: KJIACC BEIIECTBA - XMMUYECKUE CBOIMCTBA BEIIECTBA; HAOIIOaTh U
OTHUCHIBATh PEAKIIMU MEXKTY JICKTPOJUTAMU C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;

- IPOBOJIUTH OIBITHI, MOJTBEPKIAIOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB.

Tema «IIpakTukym 2. CBoiicTBa pACTBOPOB 3JIEKTPOJUTOBY»

VYyanmiicsa T0MKEH YMETB:

- 0OpaiaThecs ¢ 1ab0paTOPHBIM 00OPYIOBAHUEM M HarpeBaTEIbHBIMU MPUOOPAMU B COOTBETCTBUU C TIPABWIIAMH TEXHUKH
0e30macHOCTH;

- BBITIOJIHATH MPOCTEUIINE MPUEMBbI O0paleHus ¢ Ja00paTOPHLIM 000PYI0BAaHUEM: JTAOOPATOPHBIM IIITATUBOM,
CIIMPTOBKOW;

- HaOJIrIO1aTh 32 CBOMCTBAMHM BEIIECTB U SIBJICHUSAMH, IPOUCXOASAIIUMU C BEIIECTBAMU;

- ONMChIBATh XUMHYECKUI OKCIICPUMCHT C IIOMOIIIBIO €CCTCCTBCHHOI'O (pYCCKOFO niIin pOI[HOFO) A3bIKA U A3bIKAa XMMHWH,
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- JIeJ1aTh BBIBOJBI MO PE3yJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.
9 kiacce
JINYHOCTHBIE Pe3yIbTATHI

Yyamuiicss JOJDKEH:

- 3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUUYECKUE COOBITUSI, CBS3aHHBIE C PA3BUTUEM XUMHUHU U OOIIECTBA; JOCTHKCHUS B
00J1aCTH XUMHH U KyJIbTypHBIC TPAIUIIMU (B YACTHOCTH, HAYYHBIC TPAJIUIIMHN) CBOSH CTPaHbI; OOIIIEMUPOBBIC JIOCTHIKCHUS B
00J1acTH XUMHH; OCHOBBI 3JJ0POBOT0 00pasa KM3HU; MpaBuja MOBEICHUS B YPE3BbIYAHHBIX CUTYAIUIX, CBI3aHHBIX C
BO3J/ICHCTBUEM Pa3IMYHBIX BEIIECTB; COIMATBLHYIO 3HAYMMOCTh U COJIepKaHue Mpodecchil, CBI3aHHBIX C XUMHUEH; OCHOBHBIE
1paBa U 00s3aHHOCTHU T'PaKIaHKHA (B TOM YHCJIC YUaIerocs), CBI3aHHbIE C TMIHOCTHBIM, MPO(HECCHOHAIBHBIM M )KH3HCHHBIM
CaMOOMNpPEICIEHUEM;

- UCNBLIMBIBAMb. YYBCTBO TOPJIOCTH 33 POCCUMCKYIO XMMHYECKYIO HAYKY U YBaXKCHUE K UCTOPUU €€ PA3BUTHUS; YBAXKCHUE U
MPUHATHE TOCTHKCHUH XUMHUHU B MUPE; YBOXKCHUE K OKPYXKAIOIMIUM (yJaluMCs, YYUTEIISIM, POAUTEISAM U Jp.) - YMETh CAYyIIaTh U
CJIBIIIATH MApPTHEPA, MPU3HABATH MIPABO KAXKJIOTO Ha COOCTBEHHOE MHEHUE U MPUHUMATh PEIICHUS ¢ YYETOM MO3UILIUM BCeX
YYaCTHHUKOB; CAMOYBa)KCHHE M SMOIIMOHAIBHO-TIOJIOKUTEILHOE OTHOIIICHHE K ce0e;

- NpU3HAa8ams. IICHHOCTH 3JI0POBbS (CBOETO U APYTUX JIOACH); HEOOXOIUMOCTh CAMOBBIPAYKEHHUSI, CaMOpPEATU3alIUH,
COLMAIBHOTO MPU3HAHUS,

- 0C03HABaMb. TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSTEIIBHBIM IMOCTYIIKAM U JEHCTBUSAM, IPUHITHIO
OTBETCTBEHHOCTH 3a X PE3YJIbTAThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPHITO BhIPAXKATh U OTCTAaUBATh CBOIO MO3UITUIO U

KPUTUYIHO OTHOCUTLHCA K CBOUM IIOCTYIIKAM;
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- npoA6IAms. N0OPOXKENATETLHOCTD, IOBEPUE U BHUMATEIBHOCTD K JIFO/ISIM, TOTOBHOCTD K COTPYJTHUUECTBY U JpYKO0e€,
OKa3aHHUIO MTOMOIIHN HY>KJIAIOIIUMCS B HEH; YCTOMUMBBII MMO3HABATEIbHBIA HHTEPEC, MHUIIUATUBY U JTI0O03HATETFHOCTD B
V3YYEHHH MHUpPA BELIECTB U PEAKLNN; LIEJICYCTPEMIICHHOCTh U HACTOMYMBOCTD B TOCTUKEHUH LIEJIEW, TOTOBHOCTD K IMPEOJOJICHUIO
TPYJAHOCTEH; YOEXKACHHOCTh B BO3MOXKHOCTH MTO3HAHUS MTPUPOIbI, HEOOXOAUMOCTH PA3yMHOI'0 UCTIOJIb30BaHUS IOCTHXKCHUIM
HAYKH M TEXHOJOTH JIJIsl pa3BUTHS OOIECTBA;

- yMemb. YCTAHABIUBATD CBSI3b MEXK/Y LIENbI0 U3YyUYEHUS XUMHUU U TEM, JIJIs1 YeTO OHA OCYIIECTBIISAETCS (MOTUBAMH);
BBIIIOJIHATH IPOTHOCTUYECKYIO CAMOOLICHKY, PETYJIMPYIOILYIO aKTUBHOCTD JIMYHOCTH Ha JTAIle €€ BKIIOUYECHUS B HOBBIN BU/JI
NeSATEIbHOCTH, CBSI3aHHBIN C HA4YaJIOM M3yY€HHsI HOBOTO YU€OHOTO MPEAMETA - XUMUU; BBIIOJHATh KOPPUTUPYIOUTYIO
CaMOOLIEHKY, 3aKJIFOUAOIIYIOCS B KOHTPOJIE 32 MIPOLIECCOM U3YUYEHHS] XUMUU U BHECEHUU HEOOXOUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX ATanaM U coco0aM U3y4eHHs! Kypca XUMUU; CTPOUTD KU3HEHHBIE U MTPO(PECCUOHANIBHBIE TUIAHBI C YYETOM
KOHKPETHBIX COLMATbHO-UCTOPUYECKUX, MTOJIUTHYECKUX U SKOHOMUYECKUX YCIOBHI; 0CO3HABaTh COOCTBEHHBIE IEHHOCTH U MX
COOTBETCTBUE IPUHUMAEMBIM B ’KU3HU PELICHUAM; BECTH AUAJIOT HA OCHOBE PABHOIPABHBIX OTHOLICHUN U B3aUMHOI'0 YBAXKEHUS,
BBIJICJISITh HDABCTBEHHBIN aCMEKT MOBEICHUSI U COOTHOCUTD MOCTYIKHU (CBOM M IPYTUX JIFOJI€W) U COOBITHUS C MPUHATHIMU
TUYECKUMHU HOPMaMU; B IIPENIENIaX CBOUX BO3MOKHOCTEN IPOTUBOJAEUCTBOBATH IEUCTBUAM U BIUSHUAM, IIPEACTABIAOLIUM
yIpo3y JKU3HU, 3J0POBBIO U 0€30MaCHOCTH JINYHOCTH U OOILIECTBA.

MertanpeameTHbie pe3yJbTaThl
«BBenenue. O0mas XapakTepuCTHKAa XUMHYECKHUX JIEMEHTOB U XUMH4YecKuX peakuuii. [lepuoanyecknii 3aKoH u

Iepuoauueckas cucrema xumuueckux djiemeHToB /. U. Menaeseesa»
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Ydamuiics I0JKEH ymMems:

OMPEEIIATh 1eb YUeOHOU AeATeTbHOCTU C MMOMOIIBIO YUUTENS U CAMOCTOSATENIBHO, UCKATh CPEJICTBA €€ OCYIIECTBIICHHUS,
paboTas 1o TUTaHy, CBEPATh CBOM ICUCTBUS C IEJBIO M MPU HEOOXOAMMOCTH UCTIPABIISATH OMIMOKH C TIOMOIIBIO YUUTEIS U
CaMOCTOSITENIHO; COCTABJISITh AaHHOTALIUIO TEKCTA;

CO371aBaTh MOJICIIU C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA U MPEACTABICHUEM HX B MPOCTPAHCTBEHHO-
rpaduyuecKkoil Ui 3HaKOBO-CUMBOJIMYECKOM (hopMme;

OTpeeNsaTh BUbI KiIaccuPUKauu (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYIIECTBIISITh MPSIMOE AEAYKTUBHOE 1I0KA3aTEIbCTBO.

Tema «MeTtaibpy

Yyammiics T0MKEH yMems:

paboTaTh IO COCTaBJICHHOMY IUIaHY, UCTIOJIb3Ys HAPSy C OCHOBHBIMU U JOMOJHUTEIbHBIE CPEJCTBA (CIIPABOUYHYIO
JUTEPATYPY, CIOkHbIE Tpudopsl, cpeactsa UKT);

C TIOMOIIIBIO YUUTENSI OTOUPATH JJI pElISHUs YU4EOHBIX 3a71a4 HE0OXOUMBIE CIOBAPH, SHITUKIIONEINHU, CIIPABOYHHUKH,
DJIEKTPOHHBIE JUCKHU;

COTIOCTABJISATh U OTOMpPATh MHPOPMAITUIO, TTOTYUYCHHYIO U3 PA3JIMUHBIX UCTOYHUKOB (CIIOBApH, SHIIUKIIONEINH,
CIIPABOYHUKH, DJICKTPOHHBIC TUCKHU, CeTb IHTEpHET);

IIPEICTaBIATh UHPOPMAIIMIO B BUE TaOIHUIl, CXEM, OTIOPHOTO KOHCIIEKTAa, B TOM 4Hclie ¢ mpuMeHeHueM cpencts UKT;

0hOpPMIISITH CBOY MBICTH B YCTHON Y MMUCHbMEHHON PEYM C Y4ETOM CBOUX YUEOHBIX U )KU3HEHHBIX PEUEBBIX CUTYyAIUui, B TOM

YHUCJIC C IPUMCHCHUCM CPCIACTB I/IKT, COCTABJIATDH PCUCH3NIO HAa TCKCT,; OCYHICCTBIIATE N0KA3aTCILCTBO OT IIPOTHUBHOTO.
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Tema «IIpakTtukym 1. CBoiicTBa META/JIOB 1 X COCAUHECHUIN»

Yyanmics T0MKEH YMETB!

ONpEeNeIATh, UCXO/Is U3 YUeOHOM 3a/1aun, HEOOXOIUMOCTh UCIIOJIb30BaHUsI HAOIIOICHUS WU YKCIIEPUMEHTA.

Tema «Hemerawnbn

Yyammiics T0IKEH yMems:

OpraHU30BbIBAaTh YUeOHOE B3aMMOJIEUCTBHE B IpyIINe (pacnupeeisiTh PoJid, 10roBapuBaThCs APYT C APYTOM U T. 1.);

IpeaBUAETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUM;

MMOHUMATh IPUYMHBI CBOETO HEYCIIeXa U HAXOJAUTh CIIOCOOBI BHIXO/A U3 3TON CUTYyallUU;

B JIMAJIOTE C YUUTEJIEM YUUTHCS BhIPaOAThIBATh KPUTEPUH OLEHKH U ONIPENEISATh CTENEHb YCIIEITHOCTH BBITIOJIHEHUS CBOEH
paboThI U pabOTHI BCEX, UCXOIS U3 UMEIOIINXCSI KPUTEPUEB, COBEPIIICHCTBOBATh KPUTEPUU OLICHKH U MOJIb30BATHCSI MU B XOJI€
OIIEHKHM M CaMOOIICHKH; OTCTAaBATh CBOIO TOUKY 3PEHUS, APTYMEHTUPYS €€; MOATBEPKIATh apryMEHThI (paKTaMu; KPUTUIHO
OTHOCUTBCS K CBOEMY MHEHHUIO; CIIYIIaTh APYTUX, MBITAThCS MPUHUMATD IPYTYIO TOYKY 3pEHUS, ObITh TOTOBBIM U3MEHHUTH CBOIO
TOYKY 3pEHUSI;

COCTaBJISITH pedepar mo ornpeaeneHHon GopMe; OCYIIECTBIATh KOCBEHHOE Pa3/IETUTENbHOE JI0Ka3aTeIbCTBO.

Tema «IIpakTtukym 2. CBoiicTBa COelMHEHUIT HEMETAJIOB)

Yyammiics 10IKEH yMems:

OTpEeNENATh, HCXOAS U3 yueOHOM 3a7a41, HeOOXOAMMOCTh UCTIOIH30BAHMS HAOIIOICHUS UITH IKCIIEPUMEHTA.

IIpeameTHbIe pe3yIbTATHI
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«BBenenune. O0uas XapakTepuCTHKAa XUMHYECKHUX JIEMEHTOB U XUMH4YecKuX peakuuii. [lepuoanyecknii 3aK0H u
Ilepuoanueckas cucrema xuMudeckux 3jaemeHToB JI. U. MenaeneeBa»

Yyammiics T0IKEH yMemb:

UCIIOJIb30BaTh MIPU XAPAKTEPUCTUKE IPEBPAILIEHUI BEIIECTB MOHATHS: «XUMHUYECKASI pEAKLINSD, «PEAKIIMN COCTUHEHUS,
«PEAKIUU PAZJIOKEHUS», «PEaKIIU OOMEHA», «PEaKINU 3aMEIICHUs», «PEaKIUU HEUTpau3aluny, «3K30TePMUUECKUE
peaKIMmy», «IHIOTEPMHUUECKUE PEAKIIUN», «OOpaTUMBIEC PEAKIIMIY, KHEOOPATUMbIE PEaKIUN», KOKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIE PEAKLIUHY, KTOMOTEHHbBIE PEAKIINN», KTETEPOTCHHBIC PEAKIIUNY, «KATATUTUUECKUE PEAKIINIY, «HEKATaIH-
TUYECKUE PEAKIINNY, «TETIIOBOM A(h(PEKT XUMHUUECKON peakinm», «CKOPOCTh XUMUUYECKON PEeaKIUN», «KaTallu3aTop»;

XapaKTepU30BaTh XMMUUECKHUE DJIEMEHTHI 1—3-T0 MepHOoJIOB IO UX MOJIOkKEHUIO B [leproandeckoil cucteMe XuMUYECKUX
anemeHToB [[. 1. MeHeneeBa: XUMUYECKHUM 3HAK, TOPSAAKOBBI HOMED, IEPUO, TPYIIIIA, TOAIPYIIIA, OTHOCUTEIbHAS ATOMHAS
Macca, CTpOE€HHUE aToma (3apsij s11pa, YACIO0 MPOTOHOB U HEUTPOHOB B AJIpe, 00IIEE YUCIIO 3IEKTPOHOB, paclpeieIeHue
AJIEKTPOHOB TI0 JIEKTPOHHBIM CIIOSIM, IIPOCTOE BEIIECTBO, (hOpPMYyJia, HA3BAHKUE U THUII BBICIIETO OKCUAA U TUAPOKCHU/IA, JIETYIETO
BOJIOPOJTHOTO COETMHEHMUS (1711 HEMETAJJIOB));

XapaKTepU30BaTh OOIIHE XUMHUUECKUE CBOMCTBA aM()OTEPHBIX OKCUIOB U TUAPOKCHIIOB;

MPUBOJIUTH MPUMEPHI PEAKINH, TOATBEPXKIAIONIUX XUMUYECKHE CBONCTBA aM()OTEPHBIX OKCUAOB U THAPOKCHUJIOB;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIUH M0 YHCIY U COCTaBY MCXOJIHBIX BEIIECTB U MPOJTYKTOB PEAKIINH;
TerioBoMy b (dEKTy; HampaBICHUIO MPOTEKAHUS PEAKIINHI; U3MEHEHUIO CTETICHEH OKUCIICHUS JIEMEHTOB; arperaTHOMY

COCTOSHHUIO UCXOJHBIX BCIICCTB, YUACTHIO KaTaJIn3aTopa,
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OOBSACHSTH U MPUBOAUTH MPUMEPHI BIUSHUS HEKOTOPBIX (PaKTOpoB (IpUpOa pearupyromux BeuecTB, KOHIEHTPAIUs
BEILIECTB, JaBJICHUE, TEMIIEPATYPa, KaTaIU3aTOP, MOBEPXHOCTh COMMPUKOCHOBEHUS PEArUPYIONINX BEILIECTB) HA CKOPOCTh
XAMHUYECKUX PEAKIUN;

HAO0JII01aTh U ONUCKHIBATh YPABHEHUS PEAKIINI MEXy BEIIECTBAMHU C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MU POAHOTO)
SI3bIKA U A3bIKA XUMUU;

IIPOBOJIUTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA aM(POTEPHBIX OKCUIOB U TUJIPOKCUIOB; 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOHN PEAKIIUU OT Pa3IMYHBIX (haKTOPOB (MPUPOJIa PearupyroIinx BelecTB, KOHIICHTPAIUs BEIECTB, JaBJICHUE,
TeMmreparypa, KaTau3aTrop , IOBEPXHOCTh CONMPUKOCHOBEHHUS PEarupyroux BEIIEeCTB).

Tema «MeTtaibpy

Yuammiics T0mKEH ymembl

WCMOJI30BaTh MPU XAPAKTEPUCTUKE METAILIOB U UX COCAUHECHUM MTOHATHUS: «METAJIIbD, Pl AKTUBHOCTHA METAJIIIOBY,
«IIEJTOYHBIE METAIUIBLY, IIEJIOYHO3EMENIBHBIE METAIUIBDY, UCIIOJIB30BATh UX IIPU XapaKTEPUCTUKE METAILIIOB;

JaBaTh XapaKTEPUCTUKY XUMHUUECKUX IJIEMEHTOB-METAIOB (IEJIOYHBIX METAJVIOB, MArHUS, KaJIbILIM, JTFOMUHMS, JKEJIe3a)
M0 UX MoJI0KeHUto B [lepnoanueckoit cucreme Xxumuieckux 3nemMenToB . Y. MeneneeBa (XUMHUECKUN 3HAK, TOPSIKOBBIMA
HOMEp, IEPUOJI, TPYIINa, MOJArPYIINa, OTHOCUTENIbHASI aTOMHAsl Macca, CTpPOSHUE aToMa (3apsi sSapa, YUCIO MPOTOHOB U
HEUTPOHOB B si/ipe, 00111€€ YHCIIO DJIEKTPOHOB, paCTIPEIeSICHUE SIIEKTPOHOB IO JIEKTPOHHBIM CJI0SIM), MPOCTOE BEILIECTRO,
dbopmyia, Ha3BaHUE U TUII BBICIIETO OKCHIA U THAPOKCUIA);

Ha3bIBaTh COCAUHEHUSI METAUIOB M COCTABIIATH UX (DOPMYJIBI TTO HA3BAHUIO;

XapaKTepU30BaTh CTpOEHUE, 001Me GU3NIECKUE M XUMUUECKHE CBOMCTBA MPOCTHIX BEIECTB-METAJIJIOB,
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0OBSICHSTH 3aBUCMOCTh CBOMCTB (MJIM MPEJICKa3bIBaTh CBOMCTBA) XUMHYECKUX AJIEMEHTOB-METAIOB (paauyc,
METAJTMYECKUE CBOMCTBA 3JIEMEHTOB, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMHU
COeAMHEHUN (KUCIOTHO-OCHOBHBIEC CBOMCTBA BBICIIUX OKCUJIOB U TUAPOKCUIOB, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA)
oT noJiokeHus B [lepuonnueckon cucreme xuMudeckux aiemeHToB . . Menaeneena;

OTHCHIBATH OOIIHE XUMUYECKHE CBOMCTBA METAJIJIOB C IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJTHOTO) SI3bIKA U S3bIKA
XMW,

COCTaBIISITh MOJIEKYJISIPHBIC YPABHEHUS PEAKIINH, XapAKTEPU3YIOIIUX XUMHUYECKUE CBOMCTBA METAJUIOB U KX COCAUHEHUM, a
TAKKE JICKTPOHHBIC YPABHEHUSI IIPOLIECCOB OKUCIICHUS-BOCCTAHOBJIEHHUS; YPABHEHUS JJICKTPOJIUTUYECKON JUCCOLIMALINY;
MOJIEKYJIAPHBIE, IMOJIHBIE U COKPAILICHHBIC HOHHBIC YPABHEHUS PEAKIIUN C YYACTUEM DJICKTPOJIUTOB;

YCTaHABIIMBATh MPUUMHHO-CIICICTBEHHBIE CBSI3U MEXK]ly CTPOCHHEM aTOMa, XUMUYECKON CBS3BIO, TUTIOM KPUCTALUITMYECKOU
pEILIEeTKN METaUIOB M X COCTUHEHUH, X 00IUMU (PU3NUECKUMUA U XUMUYECKUMU CBOMCTBAMU;

OIMCBhIBATh XMMHUUYECKHE CBOMCTBA MICJIOYHBIX U MICJIOYHO3EMEJIbHBIX METAJIJIOB, a TAKXKE aJIFOMUHUS U JKejle3a U UX
COEIMHEHH C MOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MJIM POAHOIO) A3bIKA U SI3bIKA XUMUU;

BBITIOJTHATh, HAOJII0/IaTh U OMHUCHIBATh XMMUYECKHUI IKCIIEPUMEHT I10 paclio3HaBaHUIO BaXKHEHUIIINX KATHOHOB METAJLIOB,
TUJIPOKCU- HOHOB;

AKCIIEPUMEHTAIIBHO UCCIIEI0OBATH CBOMCTBA METAJIJIOB U X COCIMHEHUH, PEIIATh SKCIIEPUMEHTAIBHBIE 3aa4H 110 TEME
«MerTaby;

ONHUCHIBATh XMMHUYECKUHI OKCIICPUMCHT C ITOMOIIBIO €CTCCTBECHHOTI'O (pyCCKOI‘O N pOIIHOFO) SA3bIKAa U A3bIKAa XUMHH,
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IPOBOJUTH PACUETHI O XUMUYECKUM (DOpMYJIaM U YPaBHEHHSIM PEaKIUi, TPOTEKAOIINX C y4aCTUEM METAJUIOB U UX
COCJIMHEHUU.

Tema «IIpakTtukym 1. CBoiicTBa META/JIOB M UX COEIUHEHUIN»

Ydamuiicst T0JKEH yMen bl

oOpariarhcs ¢ JIabopaTOpPHBIM 000PYI0BAHUEM U HarpeBaTEIbHBIMHA MMPUOOPAMU B COOTBETCTBUH C TIPABHIIAMH TEXHUKH
0€30I1aCHOCTH;

HaAO0JII0/1aTh 32 CBOMCTBAMHU METAJUIOB U UX COSUHEHUN U SIBICHUSMHU, IPOUCXOISIIUMH C HUMH,

OMUCHIBATh XUMHUECKUM SKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOT0 WM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JieJaTh BBIBOJIBI IO PE3YyJIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA.

Tema «Hemeraibny

Yyammiics T0MKEH yMems:

UCIIOJIb30BaTh MIPU XAPAKTEPUCTUKE METAJUIOB U UX COECIMHEHUI OHATUS: «HEMETAIIBI», «TAJOTE€HbI», «AJJIOTPOITHbBIE
BUJIOU3MEHEHHUS», «KECTKOCTh BOJbD), «BPEMEHHAS KECTKOCTh BOJIb», KIIOCTOSIHHAS KECTKOCTh BOJBDY, «00Iasl dKECTKOCTh
BOJIbI»;

JaBaTh XapaKTEPUCTUKY XUMHUUECKUX AJIEMEHTOB-HEMETANIOB (BOJIOPO/Ia, TaJIOT€HOB, KMUCIOpOAa, Cepbl, a30Ta, hocdopa,
yriiepoja, KpeMHHUs) 10 UX nosioxkenuto B [lepuoanueckoit cucteme xuMuueckux anemeHToB [1. Y. MeneneeBa (XuMuuecKui
3HaK, MOPSAAKOBBIM HOMEp, MEpUO, Ipynna, HOArpynna, OTHOCUTEIbHAsI aTOMHAsi Macca, CTPOCHHUE aToma (3aps sapa, YUCIIo

POTOHOB ¥ HEUTPOHOB B siApe, 0011Iee YUCIIO JIEKTPOHOB, PACTIPEACICHUE SJIEKTPOHOB 10 JIEKTPOHHBIM CJIOSIM), IPOCTOE
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BEIIIECTBO, JopMyJia, HA3BAHUE U TUI BBICIIIETO OKCHJIa U TUAPOKCHIA, (hOpMYJIa U XapaKTep JIETY4ero BOJOPOIHOTO
COCJTMHECHUA ),

Ha3bIBaTh COCAUHEHUS HEMETAJUIOB U COCTABIIATH MX (POPMYIIBI IO HA3BAHUIO;

XapaKTepru30BaTh CTPOEHHUE, 00IIHNe (PU3MIECKUE U XUMHUECKHUE CBOMCTBA MPOCTHIX BEIICCTB-HEMETAIIOB;

OOBSICHSITh 3aBUCUMOCThH CBOMCTB (WJIM MPEICKa3bIBaTh CBOMCTBA) XMMUYECKHUX JIEMEHTOB-HEMETAIIIOB (pajinyc,
HEMETAUTNYECKHEe CBOMCTBA JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA DJIEMEHTOB) M 00pa3yeMbIX UMH
COeMHEHUN (KMCIOTHO-OCHOBHBIC CBOMCTBA BBICIIUX OKCHUJIOB U THAPOKCHIOB, JIETYUYHUX BOJOPOIHBIX COSTUHCHHM,
OKUCJIUTEIIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA) OT MojoxkeHus B [lepronnueckoil cucteMe xuMuueckux 3nemeHtoB 1. U.
Menpeneena;

OTHUCBIBATH OOIIME XMMUYECKUE CBOMCTBA HEMETAJIJIOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U
SI3bIKA XMMUH;

COCTaBJISITh MOJIEKYJISIPHBIC YPABHEHUS PEAKIINH, XapPAKTEPU3YIOIINX XUMUYECKAE CBOMCTBA HEMETAJIJIOB U UX
COCJIMHEHUM, a TAKIKE DJICKTPOHHBIC YPABHEHHUS TPOLIECCOB OKUCIICHUS-BOCCTAHOBJICHUS; YPABHEHUS SJIEKTPOIUTAYECKON
JIUCCOLMALINU; MOJIEKYJISIPHBIC, MIOJTHBIE U COKPAIICHHBIE MOHHBIE YPABHEHUS PEAKIIUN C YHACTUEM BJIEKTPOJIUTOB,;

YCTaHABJIMBATh MPUUMHHO-CIICICTBEHHBIE CBSI3U MEXK]ly CTPOCHHEM aTOMa, XUMUYECKON CBS3BIO, TUTIOM KPUCTALUITMYECKOU
pelIeTKH HEMETAIIJIOB U UX COCIMHEHUMN, X OOUMU (PU3NYECKUMHU U XUMUYECKUMHU CBOWCTBAMU,

OTIMCBHIBATh XUMHUYECKHE CBOMCTBA BOJIOPO/Ia, TAJIOTEHOB, KMUCJIOPOa, CEPhl, a30Ta, pocdopa, rpadura, ammasza, KpeMHHS U
UX COCIMHEHUM C MMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU,

OITMCBLIBAThH CIIOCOOBI YCTPAHCHUA KCCTKOCTHU BOAbI U BBIIIOJIHATDH COOTBGTCTBYIOIHI/Iﬁ UM XUMHUYECKUHU OKCIICPUMCHT,
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BBITIOJIHATD, HAOIIOAATh U OMUCHIBATH XMMUYECKUIN IKCIIEPUMEHT 10 PACIIO3HABAHUIO HOHOB BOJIOPO/Ia U aMMOHHUS,
cynbdar-, kapOoHaT-, CUIMKAT-, pocdaT-, XJIOPUI-, OPOMUI-, HOTUA-HOHOB,;

AKCIEPUMEHTAIILHO UCCIIEIOBATh CBOMCTBA METAJIOB U UX COEAUHEHUM, pelIaTh SKCIEPUMEHTAJIbHBIC 3a1a4H 10 TEME
«HemeTtamnb»;

OMUCHIBATh XUMHUECKUN SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UIIM POJIHOIO) SI3bIKA U SI3bIKA XUMUM;

IIPOBOJUTH PACUETHI MO XUMUYECKUM (DOpMyJiaM U ypaBHEHUSIM peakluid, MTPOTEKAIOUIUX C YIaCTHEM HEMETAILJIOB U X
COCIMHEHUN.

Tema «IIpakTtukym 2. CBoiicTBa COeIMHEHUI HEMETAJIOB)

Y4aamuiics I0JKEH ymMemp:

oOpaiatbesi ¢ J1abopaTOpHBIM 000PYIOBAHUEM U HarpeBaTEIbHBIMU MPUOOpPaMU B COOTBETCTBUU C MPABUIIAMHU TEXHUKH
0e30macHOCTH;

HAO0JII01aTh 32 CBOMCTBAMHU HEMETAJUIOB U UX COCMHEHUHN U SBICHUSAMHU, IPOUCXOASIINMHI C HUMH;

OTUCHIBATh XUMUUECKUM SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UJTM POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

JieJaTh BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA.

2. Copnepixanue yueOHoOro npeamera. 8-9 kiaccol
2.1. 8 kuaacc
BBenenne
[Tpenmet xumun. MeTo1bl TIO3HAHUS B XUMUM: HAOJIIOJIEHUE, DKCTIEPUMEHT, MOeIMpoBaHue. VICTOYHUKN XUMUYECKON

uH(popMaIuu, ee MoJydeHne, aHaIU3 U TPEJICTABIICHUE €r0 PEe3yJIbTaTOB.
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[ToHsiTHE O XUMHUYECKOM AJIEMEHTE U (POpMax ero CyIleCTBOBAHUS: CBOOOJHBIX aTOMAX, IPOCTHIX U CIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTs. OTINYNE XUMUYECKUX PEAKINI OT PU3NYECKUX SBJICHUN. POJb XMMUM B )KU3HU U€IOBEKA.
Xemodunus u xemohoous.

Kparkue cBeaeHust U3 MCTOpUHY BOZHUKHOBEHUS U Pa3BUTHUSL XUMHUU. POJIb OT€UECTBEHHBIX YUEHBIX B CTAHOBJIECHUU
XuMHUecKkoi Hayku — pabotsl M. B. JlomonocoBa, A. M. bytnepoga, J[. 1. Menneneesa.

XuMHUYECKasi CAMBOJIMKA. 3HAKM XUMHUUYECKHUX 3JIEMEHTOB M MPOUCXOXKICHUE UX Ha3BaHUN. XuMUYecKue GopmyIibl.
Nupexcel u koappunmeHTsl. OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJIsIpHas Macchl. [IpoBeneHre pacueToB MacCOBOM 10111
XUMHUYECKOTO JIEMEHTA B BEIIECTBE HA OCHOBE €ro (POPMYIIBIL.

[leproanueckas cucrema xuMudyeckux anemeHToB Jl. . MenneneeBa, ee CTpyKTypa: Majble U OOJIbLINE IEPUO/bI, TPYTIIbI
u noarpynmsl. [lepuoandeckas cucteMa Kak CpaBOYHOE MOCOOME JIJIsl TOJIYYEHUS CBEAEHUN O XUMUYECKUX 3JIEMEHTaX.

JemoncTpanuu. 1. Monenu (mapocrepxHeBbie M CTioapTa— bpurieda) pa3auuHbIX NPOCTHIX U CIOKHBIX BEIIECTB. 2.
Kosnekus cTeKIsIHHON XuMUu4YecKko rnocyasl. 3. Komiekuus MmaTepuanoB U U31€JIU U3 HUX HA OCHOBE aTlOMUHUS. 4.
B3anmoneiicTBue MpaMopa ¢ KHUCJIOTOM U TIOMYTHEHUE U3BECTKOBOM BOBI.

JlaGopaTopHble onbIThI. 1. CpaBHEHUE CBOWMCTB TBEPABIX KPUCTANIMUECKUX BEIIECTB U pacTBOPOB. 2. CpaBHEHUE
CKOPOCTH HCMIapEHUs BObI, OJIEKOJIOHA U 3TUIIOBOTO CIUPTA € (PUILTPOBATIBHOU Oymaru.

Tema 1. ATOMBI XMMHYECKHUX IJICMEHTOB

ATOMBI Kak (popma CyIlecTBOBaHUS XUMUUYECKUX 3J1eMeHTOB. OCHOBHBIE CBE/IEHHUSI O CTPOEHUHU aTOMOB. /loka3zarenbcTBa

CJIOKHOCTH CTpoeHMsI aToMoB. OnbIThl Pezepdopaa. [TnanerapHast Mogenb CTpoeHUs aToMa.
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CocTaB aTOMHBIX s11€p: POTOHBL, HEUTPOHBI. OTHOCUTEIBbHASI ATOMHAsI Macca. B3auMOCBSI3b MOHATUI «IIPOTOHY,
«HEUTPOH», «OTHOCHUTEJIbHASI AaTOMHAsI Maccay.

N3MeHenue uncia npoTOHOB B A/Ipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKHUX SJIEMEHTOB.

N3meHenue ynciia HEUTPOHOB B fAJIpe aToMa — 00pazoBaHue M30TONOB. COBPEMEHHOE ONpe/IeTICHUE MOHSITHS
«XUMHUYECKUM 37IeMEeHT». 30TOMBI Kak pa3HOBUHOCTH ATOMOB OJJHOTO XMMUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEN aTOMOB XMMUYECKHUX 3JIEMEHTOB MaJiblX NepuofoB. [lonsTre o
3aBEPUICHHOM 3JIEKTPOHHOM YPOBHE.

[Tepuoauyeckas cucrema Xumuieckux snemMeHToB [[. . MeHeneeBa u cTpoeHre aTOMOB — (DU3UUECKUN CMBICT
MOPSIAKOBOIO HOMEPA 3JIEMEHTA, HOMEPA IPYIIbI, HOMEpa Mepruoa.

N3MeHeHue uncia 3JIeKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMUUYECKOTO 3JIEMEHTa — 00pa3oBaHue
MOJIOKUTENIBHBIX U OTPULIATEIBbHBIX HOHOB. OHBI, 00pa3oBaHHbIE aTOMaMU METAJJIOB U HeMeTasuioB. [[puunHbI U3MEHEHUS
METaJUIMYECKUX U HEMETaNIMYECKUX CBOMCTB B Mepuoaax u rpynmnax. O6pazoBanue OnHapHbIX coequnenuid. [lonstue 06
MOHHOM cBsi3u. Cxembl 00pa30BaHUsl MIOHHOM CBsI3U. B3anmoneiicTBHE aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MEXY COO0N —
0o0pa3zoBaHKe IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBaneHTHAs HEMOJSIpHAs XUMUYECKAst CBSI3b. DIIEKTPOHHBIE U CTPYK-
TypHbIE (POPMYIIBIL.

B3anmoeiicTBHEe aTOMOB HEMETANIOB MEXTY CO00M — 00pa3zoBaHne OMHAPHBIX COCAMHEHUN HEMETAIIOB.
DnexTpooTpunaTebHOCTh. KoBasieHTHas nossipHast cBsi3b. [[oHATHE 0 BAJIGHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BBIBaTh
KOBaJICHTHBbIE XUMH4eckue cBsizu. CocrapiieHre ¢Gopmysl OMHAPHBIX COCIMHEHUH 0 BaJeHTHOCTU. Haxok1eHrne BaJ€eHTHOCTH 110

dbopmysie OMHAPHOTO COCTUHEHHUS.
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B3auMozeiicTBue aTOMOB METAJIJIOB MEX]Ty CO00i1 — 0o0pa3oBaHKMe MeTaUTMUYEeCKUX KpuctaiioB. [lonsarue o
METAJUIMYECKOU CBSI3H.

JemoHcTpanmu. Moeny aToMOB XUMHYECKHUX 3JIEMEHTOB. [lepuoandeckas cucteMa XuMuIecKux anemeHTos /1. U.
MenneneeBa (pa3nuaHbie GOpMBbl).

JlabopaTopHbie onbIThI. 3. MoieTupoBaHKUEe IPUHIUIIA JEHCTBUS CKAaHUPYIOLIEro MUKpocKoma. 4. M3rotoBieHue
MoJIesIel MOJIEKYJT OMHAPHBIX COeAMHEHUHN. 5. M3roToBaeHNE MOIEH, MILTIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKON CBSI3H.

Tema 2. IIpocThlie BemecTBa

[Tonoxxenue MetamnoB U HeMeTaJIoB B [leproanueckoil cucteMe xuMmudeckux anemenToB . . Menneneesa.
Baxuerime npocTeie BelecTBa — MeTaJIbl (JKeJe30, aTIOMUHUN, KaIbIIUH, MarHui, HaTpui, kanuii). O0mue Gpu3ndeckue
CBOMCTBA METAJLJIOB.

Baxneiime npocTeie BEIeCTBa-HEMETaUIbl, 00pa30BaHHbIC aTOMaMH KHUCIOPO/ia, BOJOPOJa, a30Ta, cephl, pocdopa,
yriiepoaa. MoJieKyJibl TPOCTBIX BEIIECTB-HEMETAILIOB — BOJIOPO/A, KUCIOPOJa a30Ta, rajnoreHoB. OTHOCHUTENIbHAS
MOJIEKYJISIpHAsI Macca.

CrocoOHOCTh aTOMOB XUMHUUYECKHX AJIEMEHTOB K 00Pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — AJUIOTPOIIHSL.
AnnotpornHbie MoguduKkauu kuciopoa, hpocdopa, onoa. MeTainueckue 1 HEMETALIMUECKHUE CBOMCTBA MTPOCTHIX BEIIIECTB.
OTHOCHUTENBHOCTH ITOTO MOHSTHUA.

Yucno Asoranpo. KonudecTBo BemectBa. Moibs. MonsipHas macca. MoJisipHbIif 00beM ra3000pa3HbIx BemiecTB. KpaTHbie
€MHUIIBI U3MEPEHUS KOJIMYECTBA BEUIECTBA — MUJIJIUMOJIb U KWJIOMOJIb, MWJI- JINMOJISIPHAS U KMJIOMOJISIpHAsI MacChl BEIIECTBA,

MUJUTUMOJISIPHBINA U KIJIOMOJIIPHBIN 00BEMbI Ta3000pa3HBIX BEIIECTB.
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PacueTsl ¢ UCroNb30BaHUEM MOHSATUN «KOJIMYECTBO BEUIECTBA», «MOJISIPHAS. MACcCay, «MOJISIPHBIA 00bEM ra30B», «UUCIIO
ABorazpo».

HMemonctpamuu. [Tomydaenne ozona. O6pasipr 6€10r0 U ceporo 010Ba, 6eoro u kpacuoro Gocdopa. Hexotopsie
METaJUIbl U HEMETAIUIBI C KOJIMYECTBOM BeniecTBa 1 Moib. MomsipHblii 00beM ra3000pa3HbIX BELIECTB.

JlabopaTtopHble onbIThI. 6. O3HaKOMJIEHUE C KOJUIEKIIMEN MeTaITOB. 7. O3HAKOMIJIEHHE C KOJUIEKIMEH HEMETAJIOB.

Tema 3. CoeauHeHHSI XUMHYECKHX JJIEMEHTOB

Crenenb okuciieHns. CpaBHEHUE CTENIEHU OKHUCIICHHS U BAJICHTHOCTU. OnpeiesIeHne CTENEHN OKUCIICHMS 3JIEMEHTOB B
OuHapHBIX coequHeHusx. CocTaBieHrue Gopmys OMHAPHBIX COSTUHEHUH, OOLIUNA CTIOCO0 MX Ha3BaHUMU.

bunapHbie coelMHEeHN METAJIJIOB U HEMETAJIIIOB: OKCHJIbI, XJIOpUIbI, CylIbGu sl u rnp. CocTaBieHue ux Gopmyi.

bunapHbIe COeIMHEHN HEMETAJIJIOB: OKCU/IBL, JIETYYHE BOJIOPOJHBIE COEIMHEHHUS, UX COCTaB U Ha3BaHus. [IpencraBurenu
OKCHJIOB: BOJIa, YTJIEKHUCIIbII a3, HeraueHas u3BecTh. [IpeacTaBuTenu IeTy4nx BOJOPOJAHBIX COETUMHEHUI: XJIOPOBOJIOPO U
aMMHaK.

OcHoOBaHus, UX COCTaB M Ha3BaHUs. PacTBOpMMOCTH OCHOBAaHMM B BoJe. [IpeacraBurenu menodeit: ruApOKCUIbI HATPHS,
Kanus 1 Kanpiud. [loasitue 00 MHIUKATOpaxX U KaueCTBEHHBIX PEaKITUsX.

Kucnotsl, ux cocras u Ha3Banus. Knaccudukanusa kucnot. [IpencraBurenu KUCIOT: cepHasi, coysiHasi, a3oTHas. [lonstue o
1Kajie KuciaoTHocTy (mkana pH). I3MeHeHrne okpacku UHIUKATOPOB.

Conu Kak Mpou3BOIHBIE KUCJIOT U OCHOBAaHMI, X COCTAB M Ha3BaHUs. PacTBopuMocTh coneil B Bojae. [IpeacraBurenu
coJieil: xJiopua HaTpus, KapOoHaT U docdart KaabIusl.

AMopdHBIE 1 KPUCTAJUTHYECKUE BEIIECTRA.
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MexMOoIIeKyIIIpHbIE B3aUMOACHCTBUSA. THUIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB BEIIECTB OT TUIIOB
KPUCTAJUIMYECKUX PEIIETOK.

YucTele BemecTBa U cMecu. [IpumMeps! KUAKHX, TBEPABIX U ra3000pa3HbIx cMeceil. CBOWCTBA YHCTHIX BEUIECTB U CMECEH.
Hx coctaB. MaccoBasi 1 00beMHast 101 KOMIIOHEHTa cMecU. PacueTsl, CBSI3aHHBIE C UCTIOIB30BAHUEM MOHATHS «IOJISD».

JemoncTpanuu. OOpasibl OKCUJI0B, KUCIOT, OCHOBAHUH U cojeil. Moaenu KpUCTAIMYECKUX PEMIETOK XJIOPUIa HATpHs,
anmasza, okcuza yriepoaa (1V). KucinotHo-1enodnble MHANKATOPHI, I3MEHEHHUE UX OKPACKHU B PA3IMYHBIX CpEaX.
YHuBepcanbHbI HHAUKATOP U U3MEHEHHE €r0 OKpAacKu B pa3inu4uHbIX cpenax. [lkana pH.

JlabopaTopHbIie onbIThI. 8. O3HAKOMIICHHE C KOJUIEKIUEN OKCHA0B. 9. O3HakOoMIIeHHE CO CBOMCTBaMH amMmMHuaka. 10.
KauecTBeHHas peakius Ha yriekucaslid ra3. M. Onpenenenue pH pacTBOpOB KUCHOTSHI, menoun 1 BoAsl. 12. Onpenenenne pH
JJUMOHHOTO U sI0JIOYHOTO COKOB Ha cpese Tio010B. 13. O3HakomiieHuE ¢ KoJulekiuei coneit. 14. O3HakoMIIeHUE ¢ KOJIIEKIIUEH
BEILIECTB C PA3HBIM THUIIOM KPUCTAJUIMYECKOM pemeTKU. M3roToBiieHre Moennen KpUCTauIMIeCKuX pemeTok. 15. O3nakomienue
¢ 00pa3IoM TOPHOK TTOPO/IBI.

Tema 4. U3MeHeHus1, IPOUCXOAsiIIME ¢ BellleCTBAMU

IloHsiTHE SAIBIIEHUH, CBA3aHHBIX C U3BMEHEHHUSIMH, IPOUCXOSAIIUMU C BELIECTBOM.

SIBneHus, CBA3aHHbIE C U3MEHEHUEM KPUCTAIUIMYECKOTO CTPOCHHMSI BEIIECTBA IIPH IMOCTOSIHHOM €r0 COCTaBe, - (U3NYECKUe
sBiieHnss Ou3ndeckue BJICHUS B XUMUU: TUCTUIUIALNS, KPUCTAJUIM3aLMs BbIIAPUBAHNUE U BO3TOHKA BEILIECTB, (DUILTPOBAHUE U
HEeHTPU(PYTUPOBAHUE.

SIBneHus, CBA3aHHbIE C N3MEHEHUEM COCTaBa BEIIECTBA — XUMHUYECKUE peakiuu. [Ipu3Haku 1 ycioBUs MpOTEKaHUS

XUMHUUYCCKHUX PCaKIUH. BBII[GJ'IGHI/IC TCILJIOTHI K CBCTA - pCaKIINH I'OPCHUA ITonsiTHE 00 PK30- H OHAOTCPMHUUCCKHUX PCAKIIHAX.
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3aK0H COXpaHEHHs MacChl BEIIECTB. XUMHUUECKUE YpaBHEHUs 3HAaUCHUE UHAEKCOB U K03 uiineHnToB. CocTaBieHue
YPaBHEHUN XUMUYECKHUX PEAKIIHM.

PacueTsl o XMMUYECKUM ypaBHEHUSIM. PelieHne 3aa4 Ha HaX0KJIEHUE KOJIMYECTBA, MACcChl UM 00beMa MPOIyKTa
peaKIMK MO KOJIMYECTBY, Macce WM 00BEMY UCXOIHOIO BellecTBa PacdeTsl ¢ HCTIOIb30BaHUEM TOHITHS «0JIsD», KOT1a
MCXOJIHOE BELIECTBO JAaHO B BUJIE PACTBOPA C 3aJaHHOM MAaCCOBOM J0JIEW paCTBOPEHHOTO BELIECTBA WU CONECPKUT
ONPENCIICHHYIO JOJII0 IPUMECEH.

Peakunu pasznoxenus. [IpeacraBnenre o ckopocTu xumuuyeckux peakuuu. Katanuzaropel. @epmenTsl. Peaknnu
coeauHeHus Karanutuueckue v HEKaTaTUTUUYECKUE peakinK, 0OpaTUMbIE U HeOOpaTUMBbIe peakinu. Peakiuu 3amenienus. Psa
AKTUBHOCTU METAJIJIOB €r0 UCMOJb30BAHUE JIJIs1 IPOTHO3UPOBAHUS BO3MOXKHOCTHU MTPOTEKAHUS PEAKIIMU MEXKIY METAINIAMHU U
KHUCJIOTaMH, PEAKIIUI BBITECHEHUS OJHUX METAJUIOB U3 PACTBOPOB UX COJIeH pyrumu Metaiiamu Peakiiuu oomena. Peakiuu
HEWTpamu3aluu. Y ciIoBuUs NPOTEKAHUS peakiiuii oOMeHa B pacTBOpax /10 KOHIIA.

THUIIBI XUMUYECKUX PEAKIIMKA HA IPUMEPE CBOMCTB BOJbI. Peakiys pasiioxKeHus — 3JEKTPOoJIn3 Boabl. Peakiuu
COCIMHEHUS — B3aUMOJECHCTBUE BOJABI C OKCHJIAMU METAJUIOB M HEMETAJIIOB. Y CJIIOBUE B3aUMOACHCTBUS OKCHJIOB METAIIIOB U
HEMeTaJuIoB ¢ BoAoi. [lonsiTue «ruapokcuab». Peakiuu 3amenienus: — B3anMOJICHCTBHUE BOJIbI ¢ MeTalutaMu. Peakiiuu oomeHa
— TUJPOJIN3 BEUIECTB.

JMemonctpanumn. [IpumMeps! ¢puzndeckux SBICHUN: a) IJIaBleHue napaduHa; 0) BO3roHKa Mo/1a Uik OEH30MHOU KHUCTIOTHI,
B) PAaCTBOpPEHHE OKPAIICHHBIX coJiel; T') mudPy3us TyIIUCTHIX BEUIECTB € TOPSIIEH JIaMIIOYKH HakanuBaHus. [Iprumepbl
XUMUYECKHUX SIBJICHUH: a) ropeHune Mmaruus, pochopa; 0) B3auMoIeiCTBHE COMSTHON KUCIOTHI C MPaMOPOM HIIM MEJIOM; B)

noaydenue ruapokcuaa meau (11); r) pactBopeHue moaydeHHOro THAPOKCHIA B KUCIIOTaX; 1) B3auMoercTeue okcuaa meau (11)
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C CEpHOM KHUCIIOTOU MPU HArPEBAHUMU; €) Pa3JI0KEeHUE NTepMaHTaHaTa Kajlusl; 5K) pa3jioKeHHe MepoKCuaa BoI0poia C MOMOIIBIO
JTMOKCHIAa MapraHIila U KaTajas3bl KapToQes Wik MOPKOBH; 3) B3aMMOJICHCTBHE pa30aBICHHBIX KUCIOT C METAJUIAMHU.

JlaGopaTopHble onbIThI. 16. [IpokanuBanue Meau B IJIaMEHU CIUPTOBKU. 17. 3aMellieHre Meau B paCTBOPE XJIOpUaa
menu (I1) sxenezom.

Tema S. IlpakTukym 1.

IIpocTeiiniue onepauuu ¢ BemeCTBOM

1. [IpaBuna TeXHUKU 6€30MACHOCTH MPHU padOTe B XUMHUECKOM KabuHeTe. [Ipuembl oOparieHus ¢ 1abopaTopHbIM
000pyI0BaHMEM U HarpeBaTeIbHBIMU TpuOOopamu. 2. HaOmroieHus 3a U3MEHEHUSIMU, POUCXOISIIIIMMU C TOPSAILEH CBEYOU, U UX
omnucaHue (IOMAITHUI SKCIIEPUMEHT). 3. AHaJIU3 TTOYBHI ¥ BOJIBI (JIOMAITHUM dKCTIEpUMEHT). 4. [Ipu3Haku XUMHUYECKUX peaKIuil.
5. IlpuroTtoBieHune pacTBOpa caxapa v pacyeT €ro MacCOBOM JOJIM B PACTBOPE.

Tema 6. PacrBopenne. PactBopbl. CBoOICTBa PAaCTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak ¢pusznko-xumuueckuii nmporiecc. [lonarue o rugpaTtax u kpucramioruaparax. Pactsopumocts. Kpusbie
PAacTBOPUMOCTH KAaK MOJIE€JIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPJIbIX BEIIECTB OT TeMneparypbl. HachlllleHHbIE, HEHACBIIICHHBIE U
MEPECHIIEHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB ISl IPUPOJBI U CEIBCKOTO XO3SICTBA.

[TousTre 00 PAEKTPONIUTUIECKON JUCCOIUALIMK. DICKTPOIUTHI U HEIJIEKTPOJIUTHI. MeXaHu3M AUCCOMAIUi SJIEKTPOIUTOB
C pa3IUYHBIM XapakTepoM cBsi3u. CTeneHb AIEKTPOIUTHYECKON nucconnanuu. CHUIbHBIE U CJIa0bIe AJIEKTPOJIUTHI.

OcCHOBHBIE MOJIOKEHUS TEOPUH DIIEKTPOIUTUUECKON Aucconnaliui. MlonHbie ypaBHeHUs peakiuii. Peakiiuu oomeHa,
UyIIMe 10 KOHIIA.

Knaccudukanust HOHOB ¥ MX CBOWCTBA.
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Kucnotsl, ux kinaccudukanus. Jucconuanus KUCIOT U KX CBOMCTBA B CBETE TEOPUU DIIEKTPOIUTHUECKON TUCCOIUAIIH.
MonekynsipHble U HOHHBIE YpaBHEHUS peakiuii. B3aumoielicTBuEe KUCIOT ¢ METAIIAMH. DJIEKTPOXUMUYECKUH psii HAPSHKEHUN
METaJLUIOB. B3anMoeNCTBIE KUCIIOT ¢ OKCUAAMH METAIIIOB. B3auMo1eMCTBUE KUCIOT

C OCHOBAaHMSIMU — PEaKIUs HeWTpanu3anuu. B3anmoericTBie KUciaot ¢ coysiMu. Mcnoab30Banne Ta0auilbl
PaCTBOPUMOCTH JIJISl XapaKTEPUCTUKN XUMUUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux knaccudukanus. Jucconuaius OCHOBaHUN U UX CBOMCTBA B CBETE TEOPHUH IEKTPOIUTHUECKOM
nucconuanu. Bzanmoseicteue ocHoBaHu ¢ coisiMu. Mcronb3oBaHre TaOJIUIIbl pACTBOPUMOCTH JIJIsI XapaKTEPUCTUKHU
XHMHUYECKHX CBOMCTB OCHOBaHMM. B3anMoelicTBHE IIeI049el ¢ OKCHIaMHi HEMETAIOB.

Conu, ux nucconyanys U CBOMCTBA B CBETE TEOPHUH IICKTPOJIUTHUECKON qucconuannn. Bzaumoaeicteue comnen ¢
MeTaulaMH, 0COOEHHOCTH 3THX peakuuid. B3aumopeiictBue comnelt ¢ consiMu. Mcronb3zoBanue TabJIULbl pACTBOPUMOCTH IS
XapaKTePUCTUKA XUMUUECKUX CBOMCTB COJIEH.

O06001eHue cBefieHui 00 OKCUIaX, UX KiIacCU(pUKAIIMN U CBOMCTBAX.

I'eneTnueckue psaapl MeTaJUIa U HeMeTauia. ['eHeTnueckas CBsI3b MEXIy KJlacCaMU HEOPTaHUYECKUX BEIIECTB.

OKHUCANTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OrnpenesneHue CTeNeHe OKUCICHUS 11 DJIEMEHTOB, 00pa3yIoIINX BEIIECTBA Pa3HBIX KJIACCOB. Peakiuu HOHHOTO 0OMeHa
U OKUCIIUTEJIbHO-BOCCTAHOBUTEIbHBIC peakiinu. OKUCIUTENh U BOCCTAHOBUTEIIb, OKUCJIICHUE U BOCCTAHOBJICHUE.

CocraBnenre ypaBHEHHN OKHCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOJIOM JIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAIOB M HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE OKUCIUTEIHLHO-BOCCTAHOBUTEIIHHBIX

pEaKIUu.
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JdemoncTpanum. VcribiTaHne BEMIECTB U KX PACTBOPOB HA AJIEKTPONPOBOJAHOCTh. 3aBUCUMOCTD AJIEKTPOIIPOBOJHOCTH
YKCYCHOU KMCJIOTBI OT KOHLIEHTPALMH. J[BUKEHNE OKPAILIEHHBIX HOHOB B AJIEKTPUYECKOM IT0J1€. B3auMoAenCTBUE [IMHKA C CEPOM,
COJIAHOM KHCIIOTOM, XstopuaoM Meau (11). 'openne marnus. BzaumopaeiicTBue XJIOpHOH U CEPOBOAOPOTHON BOABI.

JlabopatopHble onbIThI. 18. B3auMozeiicTBue pacTBOpoB XJiopujia HaTpusl U HUTparta cepedpa. 19. [lonyuenue
HEPACTBOPUMOIO TUJIPOKCHIA U B3aUMOIEUCTBUE ero ¢ kuciotamu. 20. B3aumoaeiicTBue KUCI0T ¢ OCHOBaHUsIMHU. 2 1.
B3anmopeiicTBuE KUCIOT ¢ OKCUAAMU METAIUIOB. 22. B3anMoielicTBrE KUCIOT ¢ MeTaJIaMu. 23. B3auMoaeincTBue KUCIIOT C
cossimu. 24. BzanmoeiicTBrE enoueit ¢ KucaotaMu. 25. B3anmoaeicTBre menodeil ¢ OKCuaaMyu HEMETAIIOB. 26.
B3anmoneiictBue menouei ¢ conssMu. 27. [lomydenne n cBoMCTBa HEPACTBOPUMBIX OCHOBaHUU. 28. B3anmo1eicTBUE OCHOBHBIX
OKCHJIOB C KHCJIOTaMH. 29. BzauMoaeiicTBue OCHOBHBIX OKCHIOB ¢ BOJoH. 30. B3anMoaeiicTBuE KHCIOTHBIX OKCUOB C
menodamMu. 31. BlauMoaencTBre KUCIOTHRIX OKCUIOB C BOoM. 32. B3anMoencTBre costed ¢ kuciotamu. 33. BzaumoaenicTere
coset ¢ menoyamu. 34. Bzanmonencteue conen ¢ consamu. 35. B3anmonencTere pacTBOPOB COJEN C METaJIaMU.

Tema 7. IIpakTukym 2. CBOMCTBa PaCTBOPOB 3JIEKTPOJINTOB

4. PellieHuE SKCIIEPUMEHTAIIBHBIX 3a]1a4.

2.2. 9 kaace

Baeaenune. O01mast XapakTepuCTHKA XUMUYECKUX JIEMEHTOB U XUMHYecKkuX peakuuii. [lepuoanyecknii 3aKoH u
IHepuoanuyeckasi cucrema xumuueckux ieMenToB /. U. MenaeneeBa

XapakTepuCTHKa 3JIEMEHTA I10 €ro NnoyokeHuro B [lepuoanyeckoit cucreme xumuieckux asemeHToB 1. 1. Menneneesa.
CBoIICTBa OKCUIOB, KUCIIOT, OCHOBAaHUM U COJIEN B CBETE TEOPUHU AJIEKTPOJIUTUYECKON TUCCOLMAIIUN U OKUCIICHHUS -

BOCCTAaHOBJICHUA
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[TonsiTue 0 mepexoAHbIX daeMeHTax. AM(POTEpPHOCTh. ['eHeTUUECKUH PsIi NEPEXOTHOTO HJIEMEHTA.

Ilepnonnueckuit 3axoH u llepuonnueckasn cucrema xumudeckux 35eMeHToB 1. 1. Menaeneesa.

XumMuyecKasi OpraHu3alns )KUBOM U HEXKUBOU MTPUPOABI. XUMUYECKUM COCTAB pa, MAHTUH U 36MHOU KOpbl. XUMHAYECKUE
AJIEMEHTHI B KJIETKaX KUBBIX OPraHU3MOB. Makpo- 1 MUKPO3JIEMEHTBI.

O0600611eHre CBeACHUN 0 XUMUYECKUX peakiusax. Kinaccupukanus XuMHUeCKUX peakInid Mo pa3IUYHbIM MPU3HAKAM:
«YHUCJIO U COCTAaB PEAarnpyroIIUX U 00pa3yIOLUXCs BEMECTBY, «TEIIIOBON 3P(EKT», «HAIPABICHUE, KU3MEHEHHUE CTEIICHEN
OKHCJICHHUS JIEMEHTOB, 00pa3yIOLINX pearupyrolue BemecTBa», «haza», «MCIO0JIb30BaHUE KaTalu3aTopay.

ITonATHE O CKOPOCTH XUMHUUYECKOUN peakunn. PakTOpbl, BIUAIOIINE HA CKOPOCTh XUMHUYECKUX peakuuil. KaranmnsaTopsl n
Kataiau3. IHruOuTopsl. AHTUOKCUIAHTHI.

Jemouncrpanuu. Paznmuunsie hopmer Tabmuist J. 1. Menaeneea. Moenn aToMOB 31€MEHTOB 1—3-TO IepHOIOB.
Mopenb cTpoeHHUs 3eMHOT0 11apa (ToMepeyHbIid pa3pes). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKIuu OT MPUPOIbI
pearupyromux BeUIeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOW PEaKIUX OT KOHIIEHTPALMH PEAarupyroluX BEIIECTB. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKON pEAKIIUU OT IJIOIIAIU CONMPUKOCHOBEHHSI PEArMPYIOIIUX BEUIECTB («KUISIINI CII0i»). 3aBUCUMOCTD
CKOPOCTH XMMHUUYECKOW PEAKLIMU OT TEMIIEPATYPHI PEArUPYIOIIUX BEIIECTB. ' OMOTreHHBIN U T€TEPOTEHHBIN KaTanu3bl. Dep-
MEHTATUBHBIN KaTayn3. THrubupoBaHue.

JlabopaTopHbie onbIThI. 1. [lonydeHre ruipokcua HMHKA U UCCIIEIOBAHUE €T0 CBOMCTB. 2. MoiennpoBaHue
noctpoenus [leproanueckoit cuctemMbl XumMuueckux siaeMeHToB . . MenaeneeBa. 3. 3ameleHue xKeae30M MeJIU B pacTBOpE
cynbdara meau (I1). 4. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMU OT MPUPOJIbI pEArupyIOLIUX BEUIECTB HA IPUMEpE

B3aUMOJICUCTBUS KUCIIOT C METAINIAMHU. 5. 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEAKIIUU OT KOHIIEHTPALIMK PEearupyromnx
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BEILIECTB HA IPUMEPE B3aMMOJICHCTBUS IMHKA C COJISTHOM KHUCIIOTOM pa3IuYHON KOHUEHTpaHuH. 6. 3aBUCUMOCTh CKOPOCTHU XU-
MUYECKOM peaKUUH OT ILIOIIAAN COMPUKOCHOBEHHMSI pEarupyrolnX BeMeCTB. 7. MoaenmpoBaHue «KUISLIETO CIos». 8.
3aBUCUMOCTbH CKOPOCTH XMMHUYECKOM peaKIMy OT TEMIIEPATyphbl pEarupyrolnX BEIECTB HAa TPUMEPE B3aUMOECHCTBUS OKCHIA
meu (M) ¢ pacTBOpoM CEepHOM KHCIIOTHI pa3InyHON TeMrepatypsl. 9. PazioxeHune nepokcuia BOA0po/aa ¢ MOMOIIbIO OKCUAA
mapranua (1V) u katanasel. 10. OOHapykeHHe KaTajla3bl B HEKOTOPBIX MUILEBBIX NpoAykTax. 1 1. UHruouposanue
B3aMMO/JICHCTBUS KUCJIOT C METAIUIAMH YPOTPOITHHOM.

Tema 1. Metaniabl

[Tomoxenne metaiuioB B [leprnoanueckoit cucreme xumudeckux 3yementoB . 1. Menneneera. Meramnuueckas
KpUCTAJUIMUECKasl pelIeTKa U MeTalJInueckast Xumuueckas cBsi3b. O0mue ¢puznueckue cBoiictBa MeramioB. CIuiaBbl, UX
CBOICTBA M 3HaY€HHUE. XMMHYECKUE CBOMCTBA METAJJIOB KAK BOCCTAHOBUTEJIEH, & TAKKE B CBETE UX MOJIOKCHUS B
ANEKTPOXUMUYECKOM Py HanpspKeHu metamuioB. Kopposus MetamioB U criocoObl 00pbObI ¢ Hel. MeTtaisl B mpupoje. Oomme
CIOCOOBI MX TTOJTYYCHHUSI.

O0mas XapakTepUCTHKA HIEJOYHBIX MeTALIOB. MeTtasuibl B ipupoze. O0ume crnocoOsl ux noiyuenus. CTpoeHue
atoMoB. IlleounbIe METaIBl — NPOCTHIE BElIECTBA. BaxkHele coeIMHEHUS NIENOYHBIX METAINIOB — OKCH/JIbI, TUAPOKCHIBI U
COJIH (XJIOpUJIbI, KapOOHATHI, CYIb(AThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHHUE B HAPOHOM X03sicTBe. KanuitHbie yj00peHus.

OO0mas XapakTepuCTHKA 3J1eMeHTOB rjiaBHoil noarpynnsl |l rpynnsi. Ctpoenue aromoB. Illenouyno3emenbHbie
MeTaJuIbl — IPOCTHIE BEIIECTBA. BaxxHele cCOeAMHEHUS NIEI0YHO3EMENBHBIX METAINIOB — OKCH/IbI, TUAPOKCHUIBI U COJIN

(xJopubl, KapOOHATBI, HUTPATHI, CYIb(haThl, pocdaThl), UX CBOWCTBA U IPUMEHEHNE B HAPOJHOM XO31CTBE.
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Amomunuii. CTpoeHue aroma, Gu3nuecKre 1 XuMUYECKHUE CBOMCTBA MPOCToro BemiectBa. CoeIMHEHUS AIFOMUHUS —
OKCHJI U THJIPOKCHI, X aM(pOTepHBIN XapakTep. Baxxuelmue conu amomunus. [I[pumeHeHne amoMUHUS U €70 COSTMHEHUH.

Keaeszo. Ctpoerne aroMa, U3HUECKHE K XHUMHUECKHE CBOICTBA POCTOro BemtecTpa. I'enernyeckue psiasl Fe** u Fe**,
Baxxneimme conu xene3a. 3Ha4CHUE KEJe3a U €ro COSIMHEHUI ISl IPUPOBLI K HAPOJHOTO X031 CTBA.

JemoncTpanun. OOpa3ipl HIEIOYHBIX U IETOYHO3EMENIbHBIX MeTaII0B. OOpasisl criaBoB. B3aumonericTBre HaTpus,
JUTHUA U KaJblUs ¢ BOJIOW. B3anmoelicTBuE HaTpUs U Mardus ¢ KUCJIOPOoIoM. B3anMoielicTBuEe METAJIIIOB C HEMETAJLIAMH.
[Monygyenue ruapokcunos xeiesa (1) u (11).

JlabopaTopHblie onbIThI. 12. B3anmoaencTBrue pacTBOPOB KUCIIOT U cojied ¢ MeTauiamu. 13. O3HakOMIICHHE C py1amMu
xenesa. 14. OkpalliiBaHue MJIaMEHH COJISIMH IIEJIOYHBIX METAILIOB. 15. B3anmoneiictBue kanpuus ¢ Boaou. 16. [Tonyuenune
TUJIPOKCHUIA KAJIbLHUS U UCCIIETOBaHUE €ro CBOMCTB. 17. [lomydyeHne ruipokcuia alFloMUHUSA U UCCIIEIOBAHNE €TO CBOMCTB. 18.
B3aumoneiicTBue xkenesa ¢ consiHon kuciotoi. 19. ITonyuenune ruapokcuaon xenesza (1) u (111) u uzydyenue ux cBoHCTB.

Tema 2. IIpaktukym 1. CBoiicTBa MeTAJJIOB U MX COeMHEHNH

1. OcymiecTBieHre EMOYKU XUMAYECKUX MpeBpameHnil. 2. [lonyuenue u cBoiicTBa COeAMHEHUN METaIOB. 3. Pemienue
HKCIEPUMEHTAIIbHBIX 3a/1a4 HA PACIIO3HABAHUE U MOJYUYCHUE COCTMHEHU METAIIIOB.

Tema 3. Hemerasibl

OO6m1as xapakTepucTUKa HEMETaJUIOB: nojioxkeHue B [lepuoauueckoit cucteme xumuueckux anemenToB Jl. 1. Menpaeneena,
0COOEHHOCTH CTPOCHHSI aTOMOB, 3JIEKTPOOTpHUIIATeIbHOCTD (D0) Kak Mepa «HeMeTauImaHOCTHY, psia 0. Kpucrammnueckoe
CTPOEHHE HEMETAJUIOB — MPOCTHIX BellecTB. AyoTponusi. Puznyeckue cBocTBa HeMeTaIoB. OTHOCUTEILHOCTh MOHSTHMA

«MCTAJID» U KHEMCTAJLID».
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Boaopoa. [Tonoxenue Bogopozaa B [lepuoguueckoii cucteme xumuyeckux 3aeMeHToB /. . Menaeneea. CtpoeHue
aTomMa U MOJIeKyJibl. DU3MYECKUe U XUMUYECKHE CBOMCTBA BOJIOPO/IA, €T0 MOJyYEHUE U IPUMEHEHUE.

Bona. Crpoenue monekynsl. Bogopoanas xuMmuueckas cBsizb. @usnueckue cBOWCTBA BOAbl. AHOMAJINU CBONCTB BOJIBI.
['unpodunbabie U rUAPodoOHBIE BelllecTBA. XUMUYECKHUE CBOMCTBA BOJIbl. KpyroBopoT Bojibl B ipupoae. BomoouuncTka.
Absparust Boabl. bertoBeie puibTpel. MuHepanbHbIe BOABL. JIUCTIIITHpOBaHHAS BO/IA, €€ TIOJIyYCHUE U IPUMCHEHHE.

O0mas xapakTepucTUKa rajoreHoB. CTpoeHue aTtoMoB. [IpocTbie BENIECTBA U OCHOBHBIE COEIUHEHUS TAIIOTEHOB, UX
cBoiicTBa. Kpatkue cBenenus o xyope, 6pome, prope u uoze. [I[puMeHeHne rajoreHoB U UX COSAMHEHUN B HAPOJHOM XO35UCTBE.

Cepa. CtpoeHue aToma, aJJIOTPOIHS, CBOMCTBA U MpUuMeHeHre pomondeckoi cepbl. Oxkcuabl cepol (1V) u (VI), ux
MOJIyYEHHE, CBOMCTBA U puMeHeHue. CepHasi KUCIIOTa U €€ COJM, UX IPUMEHEHUE B HAPOJHOM X03s1iicTBe. [[pon3BoacTBO
CEpPHOU KHCIIOTHI.

A30t. CTpoeHHE aTOMa 1 MOJIEKYJIbI, CBOMCTBA MPOCTOrO BEMIECTBA. AMMUAK, CTPOEHUE, CBOMCTBA, ITOJIYyYEHUE U
npumeHenue. Conu aMMoHUA, WX cBoicTBa U mpuMmeHeHue. Oxcupt azota (1) u (1V). A3oTHas kuciora, ee CBOiCcTBa U
npuMeHeHue. HutpaTel 1 HUTPUTHI, TpobJieMa UX COJEPKaHUs B CEIbCKOXO03IMCTBEHHON MPOAYKIIMU. A30THBIEC YI00OpEHHUS.

®ocdop. CtpoeHue aroma, aJTIOTPOIHS, CBOMCTBA 6es10r0o U KpacHoro docdopa, ux npumeHeHrue. OCHOBHbBIC
coeaunenus: okcun hochopa (V) u oprodochopnas kuciora, pocharsl. DochopHbie y100peHUsI.

Yraepoa. Ctpoenue aToma, ajuioTponusi, cBorcTBa Moauukanuii, npumenenue. Oxkcuasl yraepoaa (1) u (1V), ux

CBOMCTBA U IIPUMCHCHHC. Kap6OHaTI>II KaJIbIIMT, COA4, ITI0TAaIll, UX 3HAYCHUC B IIPHUPOAC U JKN3HU YCIIOBCKA.
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Kpemnuuii. CtpoeHue aTroma, KpUCTATMYECKUN KPEMHHUI, ero cBoicTBa U npumenenue. Okcun kpemuus (1V), ero
IPUPOAHBIE PA3HOBUIHOCTH. CUIMKAThI. 3HAYEHUE COEIMHEHNI KPEMHHUS B )KUBOW U HEXUBOI npupoe. [loHaTHe 0 CHIIMKaTHOM
IPOMBIIIEHHOCTH.

JemoncTpanuu. O6pasiibl raJJoreHoB — MPOCTHIX BelllecTB. B3anuMoeiicTBrE TaJIOreHOB ¢ HATPUEM, C ATFOMUHUEM.
BriTecHenue xsiopom 6poma Uil HOAa U3 pacTBOPOB HX cojieil. B3auMonelicTBre cepbl ¢ MeTalIaMu, BOJOPOJIOM M KHCIOPOIOM.
B3anmoelicTBuE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI ¢ Mebt0. [lornomenune yrineM pacTBOPEHHBIX BEIIECTB MU Ta30B.
Boccranosnenue menu u3 ee okcuja yriieM. O0pasibl IpUpOJHBIX COEAMHEHUN XJI0pa, cepbl, hocdopa, yriiepoa, KpeMHHUS.
OOpa3ipl BAXKHEUILINX I HAPOJHOTO XO3sIICTBa CyJb(PaToB, HUTPATOB, KapOOHATOB, PocdaToB. OOpa3lbl CTEKIIA, KEPAMUKH,
LIEMEHTA.

JlaGoparopusie onbIThl. 20. [lonydyeHnue u pacno3HaBanue Bojgopona. 21. MccnenoBanme moBepXHOCTHOTO HATSKEHUS
BOJBL. 22. PacTBOpeHHE NepMaHranara Kajius Wil MEAHOro Kyrnopoca B Bojie. 23. I'uapaTtanus 00€3B0KEHHOTO cyib(hara Meau
(11). 24. M3roToBieHHE TUIICOBOTO OTIeYaTka. 25. O3HaKOMIICHUE ¢ KOJICKIMEH OBITOBBIX (GMIBTPOB. 26. O3HAKOMIICHHE C
COCTaBOM MHMHEpaJIbHOU BOABL. 27. KauecTBeHHAs peakius Ha TaIoreHuA-uoHbl. 28. [loslyyeHne u pacro3HaBaHue KUCIOpOAa.
29. I'openwne ceprl Ha Bo3ayxe U B kuciaopoe. 30. CBolicTBa pa3daBiaeHHON cepHOM KUCIIOTHI. 31. M3yueHne cBOMCTB aMMHaKa.
32. Pacnio3naBanue cozieit ammonus. 33. CBoiicTBa pa30aBieHHON a30THOM KUCIIOTHL. 34. B3auMoaeiicTBue KOHIEHTPUPOBAHHOM
a30THOM KHUCJOTHI ¢ MeJbt0. 35. 'openue pocdopa Ha Bo3ayxe u B kuciopoje. 36. PacnoznaBanue pocdaron. 37. ['openue yris
B kuciopoje. 38. [lomyueHue yroapHOM KUCIOTHI U u3ydeHue ee cBoMcTB. 39. [lepexon kapOboHaToB B ruapokapooHatsl. 40.
Paznoxenue rupokapOonata HaTpus. 41. [lonydeHue kpeMHEBOM KUCIIOThI U U3YYEHUE €€ CBOMCTB.

Tema 4. IIpakTukym 2. CBOMCTBA COeAUHEHNI HEMETAJIOB
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1. Pemrenne skcniepuMeHTaANBHBIX 3a1a4 110 TeMe «Iloarpynna ragoreHoBy. 2. PenieHue 3kCriepuMEHTaIbHBIX 3aa4 110
teme «Iloarpynma kucnopona 5. [lonydyenue, cobupanue u pacrio3HaBaHUE Ta30B.

Tema 5. O0001eHre 3HAHMI 110 XMMHUHM 32 KypPC OCHOBHO# IIKO0JIbI. IIoAroToBKa K rocy1apcTBeHHO HTOrOBOM
arrectanun (I'A)

[Iepnonnueckuit 3axoH u llepuonnueckasn cucrema xumnudeckux 351eMeHToB . 1. MenaeneeBa. @u3ndeckuil CMbICI
IIOPSIKOBOTO HOMEpA 3JIEMEHTa, HOMEPOB IIEPUO/IA U IPyIIIbl. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB MJIEMEHTOB U UX
COEIMHEHMI B MIEpHUOAAX U IpylIax B CBETE IPEICTABICHNUN O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaueHue Ileprnoauyeckoro
3aKOHA.

Buapl XUMHUECKUX CBA3EU U TUIBI KPUCTALNINYECKUX PELIETOK. B3aMMOCBA3b CTPOEHUS U CBOMCTB BELIECTB.

Krnaccudukanys XuMUYeCKUX peakuui 1o pa3InyHbIM MpPU3HAKaM (YUCJIO U COCTAB PEarupyromnux U 00pa3yomuxcs
BEILECTB; HAJTMYME IPaHULlbl pasnena ¢asz; TemIoBoil 3pPeKT; u3MEHEHNEe CTENEHEW OKUCIEHUSI aTOMOB; UCIIOJIb30BaHHE
KaTajau3aTopa; HarpasjieHue nporekanus). CKOpocTh XMMUUYECKUX peaklUui U pakTopsl, BIustonue Ha Hee. OOpaTUMOCTh
XUMUYECKUX PEAKIUI U CIOCOOBI CMELIEHUS XUMUYECKOTO PABHOBECHSI.

IIpocTeie 1 cioXKHBIE BelecTBa. MeTasuibsl 1 HeMeTaulbl. | eHeTHYeCKUe psiibl METaIlIa, HEMETAIIIA U IIEPEXOIHOTO
MeTasuia. OKCUabl U TUIPOKCUIBI (OCHOBAHMSI, KUCIOThI, aM(pOTEpHbIE TMAPOKCHUBI), coH. X cocTaB, KiaccupuKaius 1 oomme

XHUMHUYECKHUE CBOMCTBA B CBETE TCOPUHU SHCKTpOHHTH‘ICCKOﬁ Jucconuranuu.

3. TemaTu4yeckoe NJIAHNPOBAHUE

OO6mmit meproa 0OCBOEHUsI y4eOHOTO TIpeMeTa — 2 ro/ia, KOJTUIeCTBO y4eOHbIX YacoB — 136, B TOM uwmce:
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1 rox (8 kiacc): 2 yaca B Heielo X 34 yueOHbIX HeIenn = 68 yueOHBIX 4acoB;

2 rox (9 xnacc): 2 gaca B Heento X 34 yueOHbIX Hefenu = 68 yueOHBIX 9acoB.

Homepa Ha3Banus Tem KoJsun4ecTBO 4acoB, 0TBOAMMOE HA M3yYeHHE
TeM KaKI0i TeMbl
[1o n3nanuro [1o HacrosAmen
«Paboumne nporpaMmsl. paboueit
Xumus. 7 — 9 Kiaccel. porpamMmme
Astopsl O.C. T'abpuensiH,
A.B. Kynuosa. Y4ye6Ho-
METOANYECKOE MocoOue. —
M.: Jlpoda, 2015»
8 kiacc
Beenenue. 4 qaca 4 qaca
1. ATOMBI XUMHUYECKUX 3JIEMEHTOB. 9 yacos 9 yaco
2. [TpocTsie BemecTBa. 6 gacos 6 gacos
3. CoeaquHEHNST XUMHYECKUX DJIEMEHTOB. 14 gacoB 14 gacos
4, N3MeHeHnst TpOUCXOSIINE C BEIIECTBAMH. 12 qacos 12 gacoB
5. [Tpaktukym 1 «IIpocrefiue onepannu ¢ BEIMIECTBOMY. 3 yaca 3 gaca
6. PactBopenue. PactBopbl. CBOKCTBAa pacTBOPOB JIEKTPOJIUTOB. 18 vacos 18 vacos
7. [Ipaktukym 2 «CBONCTBA paCTBOPOB 3IEKTPOJIUTOBY. 1 vac 1 yac
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HToroBeiit 00001aIOMIUNA YPOK

1 gac

BeCh MEePHO/I OCBOEHHS Y4eOHOr0 nmpeaMera

PesepBHOE BpeMms 1 gac -
9 kiacc

Beenenne. 10 gacoB 10 gacoB
1. Mertaisl. 14 gacon 15 gyacos
2. [TpakTukym 1 «CBoiicTBa METaNIOB M UX COCAMHEHMID». 2 yaca 3 yaca
3. HewmeTtamibl. 25 qacoB 27 9acoB
4, [Tpaktukym 2 «CBONCTBA COCAMHEHUI HEMETAILIIOBY. 3 yaca 3 yaca
S. O060011eHNEe 3HaHUN 110 XUMHHU 32 KypC OCHOBHOM IITKOJIBI. 10 gacos 10 gacoB

PesepBHOE Bpems 4 gaca -

Bcero koim4ecTBO 4acoB, OTBOAUMBIX HA U3Y4YEHHUE TEM, 32 136 yacos 136 gyacos
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