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IMosicHUTeILHAA 3aNIMCKA

IpenonaBanue yaeOHOrO penMeTa « XUMUS» BEISTCSA B COOTBETCTBHU CO CICIYIOIIMMU HOPMATUBHBIME U PACTIOPSIUTESIHHBIMU TOKYMCHTAMH:
1. 3akon «O0 ob6pazoBanuu B Poccuiickoit @eaeparmm» oT 29.12.2012 r. Ne 273-D3 ( ¢ U3SMEHEHUSAMH U JOMIOJTHEHHUSAMH).

2. Tlpuka3 MunucrepctBa oopazoBanust Hayku P® ot 15 uronst 2016 1.Ne 715 « O6 yrBepkaeann KoHIEUN pa3BUTHS IIKOJIBHBIX HHOOPMAITHOHHBIX OHOIMOTEYHBIX
LEHTPOBY

3. 3axon Kpacuomapckoro kpas ot 16.07.2013 r Ne 2770-K3 « O6 o6pa3oBanuu B KpacHomapckom Kpaey

4. TIpuka3 Munuctepcta oopazoanus PO ot 05.03.2004 r Ne 1089 «O06 yTBepx)kaeHuH (eaepaibHOr0 KOMIIOHEHTA TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB
Ha4YaJIbHOTO 00IIero, OCHOBHOT'O 00IIET0 U cpeHero( MOIHOTO0) 0011ero o0pa3oBaHUs .

5. Tlpuka3 MunucrepctBa oopazoBanus u Hayku P® ot 07.06.2017 r Ne 506 « O BHeCeHHH U3MEHEHHH B (heiepalibHBI KOMITOHEHT TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIapTOB HAYAJILHOTO OOIIEro , OCHOBHOTO 00IIero 00pa3oBaHusl, yTBEPKICHHBIHN MPUKa30M MUHHCTEpPCTBa o0pa3oBaHus Poccuiickoit denepatuu ot 05 mapta 2004r No
1089»

6. Ilpuxas Muno6pa3zoBanus P® ot 09.03.2004r Ne 1312 « O6 yrBepkaeHnu dheaepaabHOro 6a3uCHOr0 YIeOHOTo TUIaHa U MIPUMEPHBIX yYeOHBIX TUIAHOB JIJIsl 00pa30BaTEIbHBIX
yapexaeHuid PO | peanusyromux nporpaMMbl oomero oopasoanus» ot 20.08.2008., 30.08.2010., 03.06.2011., 01.02.2012r.

7. Tpuka3 Muno6prayku P® ot 06.10.2009T Ne 373 « O6 yrBepxxkaenun u Beenernu B aerictsre ®I'OC HOO»
8. IIpuka3 Muno6puayku P® ot 17.12.2010r. Ne 1897 « O6 yrBepxkaenun @PI'OC OOO»

9. TlocranoBnenue denepanabHOI CIIyXOBI 0 HA30PY B CBETE 3aIUTHI IIPaB MOTPEOUTENCH 1 OJaromoydns yeaoBeka , [ JaBHOTo rocy/1apcTBEHHOTO Bpava CaHHuTapHOTro PD
0T 29.12. 2010 r Ne 189 « O6 yrBepxnenun Canllun 2.4.2.2821-10.

10. Ha ocHoBanuu [IpumMepHOif OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl HAYAIEHOTO 00IIeT0 00pa30BaHUs U OCHOBHOTO 00IIIero 00pa3oBaHusl , BHECEHHOM B peecTp
00pa3oBaTeIbHBIX IPOTPaMM , OZ00PEHHBIX (heJepaTbHbIM ydeOHO-METOINIECKHM 00beTMHEHHEM 10 001IeMy 00pa3oBaHmio (poTokoT oT 8 anpens 2015r. Ne 1/5).

Pabouas nmporpamMma mo xuMun ist 8-9 knacca coctaBieHa Ha ocHOBe [IporpaMMbr OCHOBHOTO 001IeTo 00pa30BaHMs [0 XUMHUH U aBTOPCKOi «IIporpaMMbl OCHOBHOTO
o0rmrero odpa3oBaHus 0 XUMHU 8-9 KiTacch» 001e00pa3oBaTenbHbIX yupexaeHuii, aBTopsl O.C. ['abpuensn, A. B. Kymmosa - M: Ipoda, 2015r. (cTaHgapThl BTOPOTO
TIOKOJICHUS), COAEPIKaHNE KOTOPBIX COOTBETCTBYET TPEOOBAaHMM (pesepabHOTO ToCcyJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHIapTa OCHOBHOTO 001Iero o0pa3oBaHHs 110

XUMUH.



BBuay Toro, 4To B aBTOPCKOM MpOrpaMMe HET Kypca OpraHu4ecKor XUMHuH, a B 3anaHusx OI'D 3TH BOIPOCHI €CTh , B pad04yr0 MporpaMMy ObLTH JOOABICHBI TEMBI : «
OCHOBHBIE CBEICHUSI 00 OpraHMYECKUX COeTUHEHUAX» (54), 3a cueT COBMelleHHs TeM B paszeine « Hemeramtsn» (14) u B paznene « O6001eHue 3HaHUH IO XUMHUH 32 KypC
OCHOBHOI TIKOJIBI. [10AT0TOBKA K TOCYAapCTBEHHOM HTOroBoi arrectanuu.(OI'9)» BMecto 109 1Mo aBTOpCKO# mporpaMmme , 64 IPEaIoKeHO B pabode.

NzydeHne Kypca OpUEHTHPOBAHO HA UCTIOIB30BaHUE YUalTUMHCS YIeOHUKOB «XUMUs» 8 kiacc; « Xumusn» 9 knacc, aBrop O.C.I'abpuensH, .: Mocksa, « JIpodar, 2017r.,
Kypc paccunrtan Ha 136 yacoB, Ha u3yueHHe B § Ki1acce B TeueHHe 34 yueOHBIX Helelb B TOJy, 00IHUM 00bEMOM 68 y4eOHBIX yacoB (M3 pacyéra 2 yaca B HEJISIIO).

1 B 9 Ki1acce XMMUH B TedeHne 34 ydeOHbBIX He/lellb B TOIy, OOIUM 00bEMOM 68 y4eOHBIX 4acoB (M3 pacuéTa 2 yaca B HEJIEIIO).

1.IlnanupyeMble pe3yJabTaTbl 0CBOEHHS Y4eOHOI0 IpeIMeTa XMMHH.

JlesTenbHOCTh 00pa30BaTeIBHOTO YUPEXKICHHUS 00Iero o0pa3oBaHus B 00yUeHUH XHMHH JIOJDKHA OBITh HAalpaBJIeHa Ha JOCTHKEHUE 00YUaIONTIMHCS

CIICIYIOLINX JUYHOCHIHBIX PE3YAbIMAMOE:

1) popMupoBaHUE LEITOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBCHHOMN MPAKTUKHU, YYUTHIBAIOLIETO COIHATBHOE,
KyJIbTYpPHOE, SI3bIKOBOE, JyXOBHOE MHOT000pa3ie COBPEMEHHOTO MHUPA,;

2) BOCIIUTaHUE POCCUIICKOI rpakAaHCKON HICHTUYHOCTH: MATPHOTU3MA, YBaskeHHU K OTedecTBY, IPOIUIOMY U HACTOSIIEMY MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
OCO3HAHUE CBOEH 3THUUYECKOH MPUHAIEKHOCTH, 3HAHNE UCTOPHH, SI3bIKA, KyJIbTYPbl CBOETO HAPOAA, CBOETO Kpasi, OCHOB KYJIbTYPHOr0 Hacienust Hapoaos Poccun u
YeJI0BEYECTBA; YCBOCHHE TYMaHUCTHIECKHX, IEMOKPAaTHIECKUX U TPAAUIIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHHCKOTO O0IIECTBa; BOCIMTAaHHUE YyBCTBA
OTBETCTBEHHOCTH U J0Jra nepesn PonuHoi;

3) popMupoBaHHEe OTBETCTBEHHOTO OTHOIICHHUS K YUSHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIINXCs K CAMOPa3BUTHIO M caMOOOPa30BAHUIO Ha OCHOBE MOTHBAIIMH K
00y4YEeHHUIO U TO3HAHHIO, OCO3HAHHOMY BBIOOPY ¥ ITOCTPOCHUIO JalIbHEHIIIEH HHANBUAYaIbHOM TpaeKTopUn 00pa3oBaHus Ha 6a3e OPHEHTHPOBKU B MUpPE Ipodeccuii u
poQecCHOHATBHBIX MPEANOYTESHIH, ¢ YIETOM YCTOHYMBBIX MTO3HABATEIBHBIX HHTEPECOB, 4 TAKXKE HA OCHOBE (DOPMUPOBAHUS YBAKUTEIFHOTO OTHOIICHHUS K TPYLY,
Pa3BUTHS OMBITA YYACTHS B COLUAIBHO 3HAUYMMOM TPYIIE;

4) dopMupoBaHHE IEHHOCTH 3I0POBOTO U Oe30MacHoro 00pasa )KU3HHU; YCBOCHUE MPABII HHINBUIYATEHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEACHUS B UPE3BBIYAHBIX
CUTYaIUSX, YTPOKAIOIINX JKU3HU U 3I0POBBIO JIFOJICH, TPABHII MOBEACHUS Ha TPAHCIIOPTE U HA JIOPOTax;

5) popMupoBaHHE OCHOB YKOJIOTHIECKOH KyIbTYPBI, COOTBETCTBYIONIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIUICHHS, Pa3BUTHE OIBITa IKOJIOTHYECKA
OpPHEHTHPOBAHHOW PE(IICKCUBHO — OIICHOYHOU M MPAKTUYECKOHN JISATEIILHOCTH B )KU3HEHHBIX CUTYAIHSIX;



6) popMupoBaHHE KOMMYHUKATHBHON KOMIICTCHTHOCTH B OOIIICHUH U COTPYAHUYECTBE CO CBEPCTHUKAMH, IETHMH CTApIIEro W MIIAIIIEr0 BO3PacTa, B3POCIBIMU B ITPOIIECCE
00pa3oBaTeIbHOM, 0OIIIECTBEHHO MOJIE3HON, YIe0HO — HCCIIeIOBATEBCKOM, TBOPUYECKON M IPYTUX BHIOB NEATSIHLHOCTH;

Memanpebmemnbmu pesyibmamamu OCBOCHHSA BBIITYCKHUKaMHU OCHOBHOM IIKOJIBI IporpaMMsbl 110 XUMHHU ABJIAIOTCA:
1) YMEHHUE CaMOCTOATECIbHO OIPEALCIIATL HEJIN CBOCTO 06y‘{eHI/I$I, CTaBUTb U (bOpMan/IpOBaTL JJIA ce0s1 HOBEIC 3aJa4u B yqe6e Y MO3HaBaTEeJIbHOMI ACATCIIbHOCTU, pa3BUBATh
MOTHBBI U HUHTCPECHI CBOEH TTO3HABATEILHOM JACATCIIBHOCTH,

2) YMEHHUE CaMOCTOATCIIbHO INTAHUPOBATL IYTU JOCTUIKCHHUA ueneﬁ, B TOM YHUCJIC aJIbTCPHATUBHBIC, OCO3HAHHO BI)I6I/IpaTI> Hanboce 3(1)(1)CKTI/IBHLIG CITI0COOBI peueHus
y‘l€6HLIX M ITIO3HABAaTCJIbHBIX 3aJ1a4,

3) yMeHHUE COOTHOCUTH CBOM IEHCTBHS C TUIAHUPYEMBIMH Pe3yabTaTaMu, OCYIIECTBISATh KOHTPOJIb CBOCH JICATENBHOCTH B TIPOLIECCE TOCTHKEHUS Pe3yilbTaTa, ONpeesiTh
CITOCOOBI IEHCTBHI B paMKax MPeII0KEHHBIX YCIIOBUN M TpeOOBaHUN, KOPPEKTUPOBATH CBOW JICHCTBYSI B COOTBETCTBUU C M3MEHSIONICHCS CUTYAITHCH;

4) yMeHHE OIICHUBATh MPAaBUIFHOCTH BHIITOTHEHUS yaeOHOM! 3a1aun, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHIS;
5) BaieHNe OCHOBAaMH CaMOKOHTPOJIS, CAMOOIICHKH, TIPHHATHS PEICHUI U OCYIIECTBICHHUS OCO3HAHHOTO BEIOOpa B y4eOHOH M TIO3HABATENEHON IESTEIHHOCTH;

6) YMEHHUEC ONPECACIIATL IIOHATUA, CO30aBaATh 06061HCHI/I$I, YCTaHaBJIMBATh aHAJIOTUHU, KJ'[aCCI/I(I)I/II_lI/IpOBaTL, CaMOCTOATCIIBHO BI:IGI/IpaTL OCHOBAHUS U KPUTCPUHN JIL
KJ'IaCCI/I(i)I/IKaL[I/II/I, yCTaHaBJIMBaTh NPUYINHHO — CJICACTBECHHBIC CBA3H, CTPOUTH JIOTHYCCKOC PACCYKIACHUE, YMO3aKIIOYCHNUE U ACIaTh BBIBOIBI,

7) YMEHHE CO3/1aBaTh, IPUMECHATDL U Hp606p33OBLIBaTI) 3HAKU U CUMBOJIbI, MOJCJIN U CXEMBI U PEIICHUA y‘Ie6HI>IX U IIO3HABATCJIBbHBIX 3aJa4,

8) yMeHue OpraHN30BbIBATH YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JCSITENBHOCTh C YIUTENIEM U CBEPCTHUKAMM; pab0TaTh MHANBUAYAIBHO U B TPYIIIIE: HAXOAUTH 00IIIee
pelieHne 1 pa3pemars KOHQIUKTH Ha OCHOBE COTJIACOBAHUS MO3UINI 1 yuéTa HHTEpECcOB; (hOPMyIHPOBATh, ApTyMEHTHPOBATh M OTCTANBATh CBOE MHEHHE;

9) yMeHne 0CO3HaHHO MCIIOJIb30BATh PEUEBBIE CPECTBA B COOTBETCTBHH C 3a7aueii KOMMYHUKAIUH ISl BRIPAKCHUSI CBOMX YyBCTB, MBICIEH M IOTPEOHOCTEH;
IJIAHUPOBAHUS U PETYJISLMU CBOEH JeSTEIbHOCTH; BIaJIeHUE YCTHOM U MUCHbMEHHOM Peyublo, MOHOJIOTHYECKON KOHTEKCTHOM peyblo;

10) popmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH UCIIOIB30BaHUs HH(POPMAIMOHHO — KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

11) hopmupoBaHue U pa3BUTHE FKOJIOTMUYECKOTO MBIIIJICHUS, yMEHHE IPUMEHSTH €TI0 B [T03HABATEIBHOM, KOMMYHHKATHBHOHN, COLMAIBHOM NMPAKTHKE U MPO(PECCHOHATHHOM
OpHEHTALUH.



Hpedmemnbmm pesyiomamamu OCBOCHHA BBIITYCKHUKaAMU OCHOBHOM IITKOJIBI IIpOTrpaMMBI IO XUMHU ABJIAIOTCA:
1) (bOpMPIpOBaHI/IC NEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX HpeI[CTaBJIeHI/IfI 0 BCHICCTBAX, UX MPEBPALICHUAX U TPAKTUICCKOM IIPUMCHCHUU; OBJIAACHUC MOHATUMHBIM
armapaToM U CUMBOJIMYECKUM SA3BIKOM XUMHUH,

2) oco3HaHUE 00BEKTUBHON 3HAUMMOCTH OCHOB XUMHUYECKOM HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUECKUX MTPEBPAILEHUI HEOPTraHUYECKHUX U
OpPTraHUYECKUX BEIIECTB KaK OCHOBHI MHOTHX SIBJICHUH KHMBOH W HEXHUBOH MIPHUPOIBL; YriTyOIeHHE IPEACTABICHNI 0 MaTepHaIbHOM €INHCTBE MHPA;

3) OBJIaJICHE OCHOBAMM XMMHUYECKOM T'paMOTHOCTH: CITOCOOHOCTBIO AHAJIU3UPOBATh U 00BEKTHBHO OLICHUBATD JXU3HCHHBIC CUTyalluU, CBA3aHHBIC C XI/IMI/IeI\/'I, HaBbIKaMH
0€30I1acHOro O6paH.ICHI/I}I C B€IIECTBaAMU, UCIIOJIb3YEMBIMHU B HOBCCHHGBHOﬁ JKU3HH; YMCHHUCM aHAJIU3UPOBATH U INTAHUPOBATH OKOJIOTHYCCKU Oe3oracHoe IIOBCJICHUEC B
HEIAX COXpaHCHHUA 3J0POBbA U 0pr>l(a[0].l.[el7[ Cpeabl;

4) bopMupoBaHHE YMEHUH yCTAaHABIMBATE CBS3U MEXKITY PEabHO HAOII0aeMBIMU XUMIIECKUMH SIBJICHUSMH U [IPOIIECCAMU, MPOUCXOMSIINMA B MUKPOMHpPE, OOBICHITH
MIPUYUHBI MHOTOOOPAa3Hsl BEIECTB, 3aBUCUMOCTh HX CBOMCTB OT COCTaBa U CTPOCHUS, a TAK)Ke 3aBUCUMOCTh IPUMEHEHUSI BEIIECTB OT UX CBOHCTB;

5) nproOpeTeHne OMbITa UCTIONB30BAHMUS PA3IMIHBIX METOIOB N3YUCHHUS BEIIECTB: HAOMIOACHNUS 32 UX MPEBPAIICHUSIMH IIPH IPOBEICHNHN HECIOXKHBIX XUMHUYECKIX
9KCIEPUMEHTOB C UCIIOJIB30BaHUEM JIAOOPATOPHOTO 00OPYIOBAHUS U IPHOOPOB;

6) popMupoBaHue MPEACTABICHUN O 3HAYCHUN XUMUIECKOW HAYKH B PEIIEHUHN COBPEMEHHBIX SKOJIIOTHYECKHUX MTPOoOIeM, B TOM YHCIIE B IPEAOTBPAIICHUN TEXHOTCHHBIX U
9KOJIOTMYECKUX KaTacTpod.

B PEIYIbTATEC U3YUCHUS KypCa XUMHHU 8 ki1acca B 0CHOBHOII IKOJI€ BbBINYCKHUK HAYYUTHCHA:

XapaKTepru30BaTb OCHOBHBIC METO/AbI ITO3HAHUS: HaGJ’[}OI{GHI/IC, HU3MEPCHHUEC, SKCIICPUMCHT,
OIHUCHIBATh CBOMCTBA TBEPABIX, XKUIAKUX, FaSOOGpaSHLIX BCIICCTB, BBIACIIASA UX CYLIECTBEHHBIC IIPU3HAKU,

PacKpbIBaTh CMbICII OCHOBHBIX XUMHUYECKHUX TTOHSATHI «aToM», «MOJICKYyJ1ay, «XUMUYECKUI DJIEMEHT», «ITPOCTOC BELUIECCTBO», «CJIOKHOC BEIICCTBO», KBAJICHTHOCTDH), «XUMHUYCCKas peaKl U, UCITI0JIb3Yysl 3HAKOBYIO
CUCTEMY XUMMH,

PacKpbIBaTh CMBICJI 3aKOHOB COXpaHEHUSI MaCChl BEIICCTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJTeKyHﬂpHOﬁ TCOpHUHU,

pasjimyaTb XUMHYCCKHUE U (I)PBPI‘{CCKI/IC SBJICHUA,



Ha3bIBATh XUMUUYECKUE DJIEMEHTBI;
OIPE/IeIISITh COCTAB BEIIECTB 10 UX (hopMyiaM;
OIPEe/IeISITh BAICHTHOCTh aTOMA JJIEMEHTA B COSTMHCHUSIX;
OIPE/IeISITh THUIT XUMUUYECKUX PEeaKIui;
HAa3bIBATh [IPU3HAKK M YCIOBHS MPOTECKAHMS XUMUYCCKHUX PEAKIUiA;
BBISBJIATH MPU3HAKHU, CBUICTEIBCTBYIOLINE O MPOTCKAHMNN XUMHUYECKOW PEAKIINHU [IPH BHIOIHEHIH XHMHUYECKOTO OIbITa;
COCTaBIATH (OPMYJIbI OHMHAPHBIX COCTUHEHH;
COCTaBJISITh YPABHEHHUS XUMUYCCKIX PEAKIIHIA;
coburoaath mpaBuiia 6e30nacHoi paboThI IPH MPOBEACHHUH OIBITOB;
OJIb30BAThHCS J1TA00PATOPHBIM 000PYIOBAaHUEM U TTOCYIOM;
BBIYHCIIATH OTHOCHTENBHYIO MOJIEKYIISIPHYIO H MOJSIDHYEO MAcCCHI BEIIIECTB;
BBIYHCIIATH MACCOBYIO IOJF0 XUMHYECKOTO DIIEMEHTA 110 (POPMYIIe COCANHCHHS;
BBIYUCIIATH KOJIMYCCTBO, 00BeM W MacCy BCIIECCTBA 110 KOJIMYCCTBY, 061)eMy, MacCe p€arcHTOB UK IIPOAYKTOB PCAKIIUH.

B pe3yabTaTe udyueHusi Kypca XuMHMH 9 KJjiacca B OCHOBHOI LIKOJIe BBINYCKHMK HAYUYHUTbHCS

XapakTepru30BaTh (PU3NIECKHE U XMMHYECKHE CBOHCTBA MPOCTHIX BELIECTB: KUCIOPOa U BOAOPO/Ia;
HOJTy4aTh, COOMPATH KHUCIOPO M BOIOPOL;
pacno3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BEIECTBA: KMCIOPO, BOJOPOL;

PacKpbIBaTh CMBICII 3aKOHA ABoraapo;



PacKpHIBATh CMBICI IOHATHH «TEIIOBOU 3P (EKT peakiumy», «MOILIPHBIA 00BeM;

XapaKTepru3oBaThb (I)I/I3I/I‘JGCKI/IC M XUMUYECKUE CBOMCTBA BOJBI;

PacKpbIBaTh CMBICII ITIOHATHUS «PaCTBOP»;

BBIYHCIATE MAaCCOBYIO JOJIIO paCTBOPEHHOI'O BEUIECTBA B paCTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEIEICHHON MacCOBOH J0MIel paCTBOPEHHOT'O BEIIECTBA;

Ha3bIBaTh COCAUMHCHHNA U3YUYCHHBIX KJIaCCOB HCOPTaHUYECKHX BEUICCTB,

XapaKTEpru3oBaTh CIJI/I?)I/I‘IGCKI/IQ M XUMUYECKUE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTraHUYECCKUX BECIIECTB: OKCUOOB, KHMCJIOT, OCHOBaHHﬁ, coneﬁ;

ONPEEISITh MPHHAAICKHOCTD BEHIECTB K OMPEAEICHHOMY KJIACCy COSIUHEHHIA;

COCTaBIIATH (POPMYJIbI HEOPTAHUUECKUX COSTMHEHUH H3YUSHHBIX KIaCCOB;

TIPOBOJUTH OIIBITHI, MOATBEPKAAOIIUE XUMHUYCCKHE CBOMCTBa M3YYCHHBIX KJIAaCCOB HCOPTAaHUYCCKUX BEIICCTB,

pacro3HaBaTh OIBITHBIM IIyTEM PAcTBOPHI KUCIIOT U IMIENOYEH 10 M3MEHEHHIO OKPaCKH HHIUKATOPA;

XapaKTEPpU30BaTh B3aUMOCBA3b MEXAY KiIaCCaMH HEOPraHUYICCKUX COCHHHCHHﬁ;

packpsiBaTh cMbich [lepuoanyeckoro 3akona J[.M. Menzaeneesa;

00BSICHATH (PM3HYECKUI CMBICIT aTOMHOTO (TIOPSIAKOBOT0) HOMEpa XMMHYECKOT0 AIIEMEHTa, HOMEPOB I'PYIIIBI U IIepHoJia B ieprouueckoil cucreme /.M. Menneneesa;

OOBACHATH 3aKOHOMCEPHOCTHU U3MEHECHUSI CTPOCHU aTOMOB, CBOICTB 3JIEMEHTOB B Tnpeaenax MajiblX NEPUOAO0B U I'NTaBHBIX NOATPYIIIL;

XapaKTepHU30BaTh XMMUYECKHE 3JIEMEHTHI (OT BOJJOPO/IA IO KaJIbIIMs) HA OCHOBE MX ITOJIOXKEHHMs B repuoandeckoii cucrteme [I.11. MenneneeBa 1 0cOOEHHOCTEH CTPOCHUSI UX aTOMOB;

COCTaBIISITh CXEMBI CTPOCHHMSI aTOMOB TIepBbIX 20 35ieMeHTOB nepuoandeckoit cuctems J[.J1. Menneneesa;



PpacKpbIBaTh CMbICIT TIOHSATHH: «XUMHUYCCKaS CBSA3b), «QJICKTPOOTPULIATCIIBHOCTH»,

XapaKTepu30BaTh 3aBUCUMOCTDH (1)I/ISI/I‘I€CKI/IX CBOICTB BEIIECTB OT TUIIA KpI/ICTaJIJII/I‘ICCKoﬁ PCLICTKH;

OonpeacisiTb BU XUMUYECKOU CBSI3H B HCOPraHN4YCeCKUX COCANHCHUAX,

1/1306pa>1<aT1> CXEMbI CTPOCHHS MOJICKYJI BEUICCTB, O6p8.30BaHHI>IX pa3HbIMU BUAAMU XUMHUYCCKUX CBH3€ﬁ;

PpacKpbIBaTh CMBICIT MOHATUI «UOH», KKATUOH», KAHHUOHY, <«QJICKTPOJIUTHD?, KHEIJICKTPOJIUTHD?, «JICKTPOJIUTUYCCKAA AUCCOLUALIUA», KOKUCTIUTEIIbY, «CTECIIEHb OKHUCICHUA) «BOCCTAHOBUTEIIL), KOKHUCIICHUCY,
«BOCCTAHOBJICHHUC),

ONPEaACIATh CTCIICHb OKHMCJIICHUSI aTOMa 2JIEMEHTA B COCAUHCHUU

PpacKkpbIBaTh CMbICII TCOPUU SHCKTPOJ'II/ITH‘IGCKOI‘;I JUCCOLMAIlNH,

COCTABJIAITh YPAaBHEHHUS NIEKTPOIUTHYECKON JUCCOMUALIMH KUCIIOT, IIEI0YEH, CONEH;

O0BSICHATH CYIIHOCTH IPOLIECCa HICKTPOIUTHYECCKON TUCCOLMALNI U PEAKINi HOHHOTO OOMEHa;

COCTAaBJIATH MMOJHBIC U COKPAILLICHHBIC HOHHBIC YPABHCHHUA PCaKIIUU 06MeHa;

OIPE/IeNSITh BO3MOXKHOCTD IIPOTEKAHUs PEaKLii HOHHOTO 0OMeHa;

TPOBOAXUTH PCAaKIUU, IIOATBEPKAAOIINE Ka4yeCTBEHHBIN COCTaB Pa3sIuYHBIX BEIICCTB,

ONpPEencIATh OKUCIIUTEIIb U BOCCTAHOBUTEIIb,

COCTaBJIATh YPABHCHHUSA OKUCIIUTCIIBHO-BOCCTAHOBUTEIIBHBIX peaxunﬁ;

Ha3bIBaTh (baKTOpLI, BJIMAIOIINC HA CKOPOCTh XUMUYCCKON peaKuu;

KHaCCI/I(i)I/IHI/IPOBaTL XUMHUYCCKUE PCAKIUHU I10 Pa3JIMYHBIM IIPHU3HAKAM;

XapaKTEPU30BaTh B3aUMOCBA3b MCXKAY COCTaBOM, CTPOCHUEM U CBOMCTBAMH HEMCTAJIIIOB;



IIPOBOAXTH OMBITHI IO IOIYYEHHIO, COOMPAHHIO M N3yYECHUIO XMMUYECKUX CBOWCTB ra3000pa3HbIX BEIIECTB: YIIIEKHUCIIOTO Ta3a, aMMHaKa;

pacrio3HaBaTh OIBITHBIM IIyTE€M ra3000pa3HbIC BEIIECTBA: YIJIEKUCIIBII ra3 1 aMMHaK;

XapaKTEePU30BaTh B3aNMOCBSI3b MEKIY COCTABOM, CTPOCHUEM U CBOWCTBAMHU METAJLIOB;

Ha3bIBaTh OPraHMYECKHE BEIIECTBA 110 X (hOPMYIIE: METaH, 9TaH, THIICH, METAHOJI, YTAHOJ, TIIULEPHH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTeAPUHOBAsI KMCIIOTA, OJICHHOBAsI KUCIIOTA, [VIFOK03a;
OLIEHUBATh BIMAHUE XUMHYECKOTO 3arpsA3HEHUs OKPY’KaIOILEH cpe/ibl Ha OpraHU3M YEeJI0BEKa;

IpaMOTHO 0OpAILATHCS C BEIIECTBAMHU B OBCEAHEBHOI KU3HU

OIIPENEISITh BO3MOXKHOCTh IPOTEKAHHS PEAKIMii HEKOTOPBIX MPEACTaBUTENEH OPraHMYECKUX BEIIECTB C KUCIOPOIOM, BOAOPOAOM, METAIIAMH, OCHOBAaHUSAMH, TaJIOTCHAMH.

BI:IHyCKHI/IK oBJIajgecer CHCTEMON XUMHYESCKUX ITOHIATHI U 3HAHUH U CMOXKET IIPUMEHATH UX B CBOEH KU3HU.

2.Conep:kanue yueoHoro npeamera Xumus. ( 1364.)

Coaepxanne kypca «Xumus. 8 kiaace»
(2 u 6 Hedemio,; 6ceco 68u)

BBenenue (4 u)
XUMHsI — HayKa O BEIIECTBAX, X CBOMCTBAaX M MPEBPALICHUSIX.

[oHsATHE O XUMIYECKOM dJIEMEHTE U (POPMAaX €ro CyIIeCTBOBAHU: CBOOOIHBIX aTOMaX, MPOCTHIX M CIOKHBIX BEIICCTBAX.
[peBpamenus BermecT. OTIHNYNE XUMUIECKIX PEAKIHN OT GU3NIECKUX SBICHUNA. POIIE XUMHU B KI3HH YeIOBeKa. XeMOPIIH 1 XeMO(poOusl.

Kpatkue cBeneHus 13 HCTOPHH BO3SHUKHOBEHUS U pa3BuTHa xumud. Ilepuon amxumun. [lorsrtue o pmnocopekom kamue. Xumus B X VI B. PazButre xumum Ha Pycu. Pons
OTCYECTBCHHBIX YUCHBIX B CTAHOBIICHHH XUMHUYECKOI Hayku — paboTsl M. B. JlomonocoBa, A. M. bytneposa, /1. 1. Menzneneesa.

XuMHYecKas CHMBOJIMKA. 3HAKH XMMUYECKUX 3JIEMEHTOB M IIPOUCXOKACHUE UX Ha3BaHUil. XuMudeckue hopmynsl. Maaekcs u ko3¢ ¢unreHTsl. OTHOCUTEIBHBIE aTOMHAS
W MOJIEKYJISIpHAsl Macchbl. PacueT MaccoBo# 10T XMMHYECKOTO 3JIeMeHTa 1o opMyIie BemecTsa.



HepnozmquKas{ CUCTCEMA XUMHUUYCCKUX DJICMCHTOB ):[ n. MCHI{CHCCB&, €C CTPYKTYpa: MaJIbIC U OoJIbIIe MEprUOabl, rpyImibl U NOATPYIIIbI (FJ'[aBHaSI u 1'[060'-1Haf[).
Hepnozmqecxaﬂ CHUCTEMA KaK CIIPaAaBOYHOC rmocooue JUTA TIOJTYYCHUA CBG,Z[CHI/II\/’I O XUMHUYCCKHUX DJICMCHTAaXx.

Pacuernbie 3agaun. 1. HaxoxaeHne OTHOCUTEIHFHON MOJIEKYIIIPHOM MacChl BEIIECTBA 110 €r0 XUMHYECKO# (opmyrte. 2. Beruucienne MacCoBOM JTOIH XUMUYECKOTO
3JIEeMEHTA B BellleCTBe MO ero Gopmyie.

JlaGopaTopHslii onbIT Ne 1.CpaBHEeHHE CBOMCTB TBEPABIX KPUCTAIMUECKUX BEIIECTB U PACTBOPOB.
Jla6opaTopusIii onbIT Ne 2. CpaBHEeHHE CKOPOCTH MCIIapEHUS BOJBI, OJICKOJIOHA U STHIIOBOTO CIIUPTa ¢ (GHMIIBTPOBAJIBHON OyMard.

TEMA 1

ATOMBI XMMHYECKHX )JIEMEHTOB (8 u)

AToMBI KaK ()OpMa CYIIECTBOBAHUSA XUMUIECKUX 3JIeMeHTOB. OCHOBHBIC CBEIECHHUS O CTPOEHUH aTOMOB. JI0Ka3aTeabCTBaA CJI0KHOCTH CTPOEHHUS aTOMOB. OTIBITHI
Pesepdopna. [InanerapHas Moienb CTPOSHHS aTOMA.

CocTaB aTOMHBIX AACP: MPOTOHBI U HeﬁTpOHLI. OTHOCHTEIbHAs aTOMHAs Macca. B3auMOCBSI3b MOHATHIA «IPOTOHM, ((HeﬁTpOH», «OTHOCHUTCJIbHas aTOMHas Macca».
H3menenue uncna IIPOTOHOB B AApP€ aTOMa — O6p330BaHI/Ie HOBBIX XUMHWYCCKUX DJICMCHTOB.

H3menenue uucia HeﬁTpOHOB B Ap€ aTOMa — 06pa30BaHHe H30TOIIOB. COBpeMeHHOG OIIPCACIICHNUC TTOHATHUA «XUMHUYECKHI aneMeHT». M30TOIbI Kak Pa3sHOBUAHOCTHU
ATOMOB OJJHOI'O XMMHWYCCKOI'O 3JICMCHTA.

OnektpoHsl. CTpOCHUE AIEKTPOHHBIX 000JI0YEK aTOMOB XUMHIUECKHX eMeHToB Ne 1—20 mepuommueckoit cuctemsl Jl. Y. MenneneeBa. [loHsTre 0 3aBepiieHHOM U
HE3aBEPIIEHHOM 3JIEKTPOHHOM CJI0€ (IHEPTeTUIECKOM YPOBHE).

[Nepnonmueckas cucrema xumMudeckux deMenToB J[. 1. MenneneeBa u cTpoeHre aTOMOB: (PU3UIECKUI CMBICIT TIOPSIAKOBOTO HOMEpa AIIEMEHTa, HOMepa TPYIIIEL, HoMepa
nepuoja.

M3menenue uncna OJICKTPOHOB Ha BHCIITHEM JJICKTPOHHOM YPOBHE aTOMa XUMHUYCCKOI'O 3JIECMCHTA — 06pa3013aHHe ITOJIOKHUTCIBHBIX U OTPHUIATCIBHBIX HOHOB. I/IOHI)I,
06p330BaHHI>Ie aToMaMu MCTAJIJIOB U HEMCTAJIJIOB. HpI/I‘{I/IHLI U3MEHEHUS METAIMYECKUX M HEMETANIMYECKUX CBOWCTB B nepuogax v rpymnmax.

OO6pazoBanue OnHapHBIX coequHeHUH. [ToHsATHE 00 HOHHOH CBs3U. CXeMbl 00pa30BaHUs HOHHOM CBSI3U.

B3aumoeiicTBre aTOMOB XUMHYIECKUX DIIEMEHTOB-HEMETAJIOB MEXKAY co00i — 00pa3oBaHKE TByXaTOMHBIX MOJICKYJI IPOCTHIX BemiecTB. KoBaneHTHAsT HETTOsIpHAsT
XUMHYECKAs CBSI3b. DIIEKTPOHHBIE M CTPYKTYPHBIE (POPMYIIBI.



B3aumozeiicTBue aTOMOB XUMHUYECKHUX 3JIEMEHTOB-HEMETAIIOB MEXY CO00M — 00pazoBaHue OMHAPHBIX COEIUHEHUN HEMETAIJIOB. DIEKTpOoOTpuLaTeabHOCTh. [loHsTHE O
KOBQJICHTHOM TIOJISIPHOM CBSI3U.

BzaumogeiicTBre aTOMOB XMMHUYECKUX 3JIEMEHTOB-METAJIIIOB MEXKIAY coboit — O6pa3OBaHI/IC METAJUIMICCKUX KPUCTAJLIIOB. IToHsTHE O METATTNYECKOMN CBSI3H.

JdeMoncTpanun. Monenu aToMOB XUMUYECKUX AJIeMEHTOB. Ilepuoanueckas cucrema xumuaeckux aeMeHToB J[. 1. Menneneesa.
JlaGopaTopHslii onbiT Ne 3. MoaenupoBaHye NPUHIHINA JeHCTBUS CKAHUPYIOLIET0 MUKPOCKOTIA.
JladopaTopHblii onbIT Ne 4. 3roTOBICHHE MOJIeNell MOJIEKYJI OMHAPHBIX COCTUHCHUH.

TEMA 2

IIpocThie BemecTBa (6 u)

[TonoxeHne METamIOB ¥ HEMETAIIJIOB B IIEPUOINYECKON crucTeMe XuMuaeckux aneMeHToB Jl. M. MenneneeBa. Baxkneiinme mpocThie BEMIECTBA — METAIIIBL: KEIE30,
ITIOMHUHUH, KalbIIUH, MarHuil, HaTpui, kanuii. O0mue GusnuecKkue CBONCTBa METAILIOB.

Baxneiiue MPOCTHIC BEIICCTBA — HEMCTAJIIBI, 06pa30BaHHLIe aTOMaMHu KHCJI0pOoJa, BoAopoJa, a3oTa, CEphl, q)oc@opa, yriaepozaa. CnocoOHOCTh AaTOMOB XUMUYECKHX
9JICMCHTOB K O6pa3OBaHI/IIO HECKOJIbKUX MPOCTLIX BEUIECTB — aJUIOTPOIIUA. AJ'IJ'IOTpOHHI)Ie MOZ[I/I(I)I/IKaLlI/II/I Kucjioponaa, (boccpopa U 0JI0Ba. MeTajanueckue u
HEMETAJNIMYCCKUE CBOKMCTBA IIPOCTBIX BEIICCTB. OTHOCHTEIILHOCTD OEICHUS IIPOCTBIX BEIICCTB HA METAJIJIbI 1 HEMETAJIJIBI.

[TocrosiHHast ABoraapo. Konmnuectso BemectBa. Moinb. MossipHas macca. MosIpHbIil 00beM ra3000pa3HbIX BeliecTB. KpaTHble eTMHUIIBI KOJTMYeCTBa BeleCTBa —
MIDIAMOJIb U KUJIOMOJIb, MIJUTUMOJISIPHAS. ¥ KIDIOMOJIIPHAST MacCHI BEIECTBA, MIJUTUMOJISIPHBIN U KIJIOMOJISIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ UCIIONIb30BaHUEM TIOHSATHI «KOJIHYECTBO BCHICCTBA», «KMOJIApHAA Macca», «MOJ'DIpHBIfI 00BeEM Ta3oB», «YHCIIO ABoraz[po».

Pacuernsble 3amaun.
1. BerurciieHre MOJISIPHOM MacChl BEIIECTB IO XUMHUSCKUM (POpMYyJIam.

2. PacdeTsl ¢ MCMOJB30BaHUEM MOHATHH «KOJIUYECTBO BCOICCTBaA», «KMOJIApHAA Macca, ((MOJ'I?IpHI:IfI 00BEM Ta30B », K« HUCJIO ABOF&,E[pO ».

Jdemouncrpanun. O6pasiubl Metaisios. [lonydenne o3oHa. OOpasiiel 6eoro U ceporo 0yoBa, 6eoro U kpacHoro Gocdopa. HekoTopbie METaIbl B HEMETAIUIBI KOJTMYECTBOM
BemiecTBa 1 MoJb. MoeNnb MOJISIPHOTO 00beMa ra3000pa3HBIX BEIIECTB.

JlabopaTopHbIii onbIT Ne 5.03HakOMIICHHE ¢ KOJUICKIHEH METaJlIOB.

JlaGopatopHbiii onbIT Ne 6. O3HaKOMJIEHHE C KOJIJIEKIIMEH HEMETAIIIOB.

TEMA 3
CoenuHeHHs1 XMMUYECKUX 3J1eMeHTOoB (/4 u)



Crenens okucnenus. OnpeaeneHue CTeeHH OKUCICHUS JIEMEHTOB TI0 XUMHYECKO# (hopmyite coennnenus. CocraBieHune GopMys OMHAPHBIX COSTUHEHUH, OO CrIOCO0
WX Ha3bIBaHMS. BHUHApHBIE COCTUHEHUS: OKCHIBI, XJIIOPHUIBL, Cyabpusl u ap. CoctaBienue ux ¢popmyi. [IpeacraBurenn OKCHIOB: BOJIA, YIIIEKUCIBIA T'a3 U HETaleHas
n3BecTh. [IpeacTaBuTeny JeTy4nx BOAOPOIHBIX COSTUHEHUI: XJIOPOBOIOPO] M aMMHAK.

OcHoBaHus, UX COCTaB U Ha3BaHUs. PacTBOPUMOCTh OCHOBaHUI B Bojie. Tabiuiia pacCTBOPEMOCTH THIPOKCHIOB U colie B Bojie. [IpencraBurenu menodeii: rTuapoKCHIbI
HaTpus, Kanus U Kanpius. [IoHsITHEe 0 KauecTBeHHBIX peakiusax. MHaukaTopsl. MI3MeHeHne OKpacky MHAUKATOPOB B ILEIOYHO cpere.

Kucnotsr, ux cocras u Ha3Banwus. Knaccngukanns xuciot. [IpeacraBurenn KUCIOT: cepHasi, COISTHAS U a30THAsL. V3MeHeHrne OKpacku HHANKATOPOB B KHCIOTHOM cpeae.
Court Kak TIPOU3BOIHBIC KACIIOT M OCHOBaHMiA. MIX cocTaB u HazBaHus. PacTBopuMocTh coeld B Bojie. [IpenctaBuTenu coyeii: XJaopu HaTpus, kKapOooHat u GochaT KabIus.
AMOpdHBIE 1 KPHCTALTNIECKUE BEIIECTRA.

MesxMouneKysapHble B3auMoJecTBUA. THUITBI KPUCTAJUIMYECKHUX PEIISTOK: HOHHAS, aTOMHAs, MOJIEKYJIIpHAs U MeTallIn4ecKas. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THUIIOB
KPUCTAJUIMYECKUX PELIETOK.

BemectBa MOJICKYJISIDHOI'O U HEMOJICKYJISIDHOI'O CTPOCHUS. 3aKOH ITOCTOSIHCTBA COCTaBa s BCHICCTB MOJICKYJIAPHOTO CTPOCHUA.

YucTele BelecTBa U cMecH. [IpuMepsl KUIKUX, TBEPBIX U ra3000pa3HbIXx cMeceil. CBOMCTBA YUCTHIX BeleCTB U cMecel. VX cocTaB. MaccoBast 1 00beMHas 10U
KOMIIOHEHTa cMecu. PacueTsl, CBA3aHHbIE C UCIIOJIb30BAHUEM MOHATHS «HOJISD».

Pacuernble 3a1auu. 1. Pacuet maccoBoi 1 00beMHOM /I0JIell KOMITOHEHTOB CMECH BEIeCTB. 2. BbIunciieHne MaccoBOM JI0JIM BEIIECTBA B PACTBOpPE MO U3BECTHON Macce
PacTBOPEHHOTO BEIIECTBA U Macce pacTBOpHUTeNs. 3. Brruncienne Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPHUTEINS, HEOOXOAUMBIX JUTsl IPUTOTOBJICHUS ONIPEIeIEHHON
MAacChl pacTBOpa ¢ U3BECTHON MacCOBOM AOJIEH PAaCTBOPEHHOTO BEIIECTBA.

Jdemoncrpauuu. OOpasisl OKCHAOB, KUCIOT, OCHOBAaHUH U coneil. Moaeny KpUCTa/UIMYEeCKUX PEIIeTOK XJI0pUAa HaTpus, ajaMasa, okcua yriepoaa (IV). Bapeis cmecu
BOZIOpoAa ¢ Bo3ayxoM. CriocoObl pazaeneHus cMeceil. JJuCcTUisus Bobl.

JlaGopaTopHble ONBITHI:

Ne7. O3HaKOMIIEHHE C KOJUIEKIIUEN OKCHIOB.

Ne8. O3HakomIieHHE CO CBOMICTBAMHU aMMHUAKa.

Ne9. KadecTBeHHas peakIis Ha YTIICKUCIIBIH ras.

Nel0. Onpenenenue pH pacTBOPOB KUCIOTHI, IIETOYH U BOJEI.

Nell. Onpenenerne pH TMMOHHOTO U IOI0YHOTO COKOB Ha Cpe3e IUIOMIO0B.

Nel?2. O3HakoMIIeHHE C KOJUIEKIIUCH COEH.

Nel3. O3HakoMIIeHHE C KOJUIEKIUEH BEIIECTB C PA3HBIM THIIOM KPHCTAIUTMYECKON peneTKU. VI3roToBIeHNne MOIeNei KPHCTAIUTMIeCKUX

PELIETOK.



Nel4. O3nakomiieHre ¢ 00pa3OM rOPHOH MOPOIEI.

TEMA 4

H3meHeHust, mpoucxoasmue ¢ Bemecrsamu (/2u)

[ousTHE SBIEHNN KaK H3MEHCHHH, IPOMCXOAAIINX C BEIIECTBAMH. SIBICHHS, CBSI3aHHBIE C U3MEHEHHEM KPUCTAJUTHYECKOTO CTPOCHHUS BEIIECTBA IIPH IIOCTOSHHOM €T0
coctaBe, — (puznueckue apieHus. PU3nUecKre SIBICHUS B XUMUH: TUCTUIUIALNS, KPUCTAJUIM3AlKA, BBIIAPUBAHNE U BO3TOHKA BEIIECTB, LEHTPU(DYTrUpOBaHHE.

HBJ’IGHI/IH, CBsA3aHHBIC C UBMCHCHHNEM COCTaBa BEIIECTBA, — XUMHYCCKHUE PCAKIIUU. HpI/I3HaKI/I 1 yCIIOBU IPOTEKAHUA XUMUYICCKUX peaKHPIfI. ITousitue 00 5K30- U
SHAOTECPMHUYICCKUX PCAKITUAX. Peakuuu TOpEeHHs KaK YaCTHBIN cnyqaﬁ OK30TECPMHUYICCKUX peaKHHﬁ, MPOTCKAKIMINX C BBIACIICHUEM CBETA.

3akoH COXpaHCHHA MaCChl BCIICCTB. XuMu4eckue YpaBHCHUAL. 3HaucHue HHACKCOB 1 KOB(l)(l)I/IL[I/IeHTOB. CocraBieHue ypaBHeHI/Iﬁ XUMHYCCKUX peaKuHﬁ.

PacueTsl 10 XUMHYECKUM ypaBHEHHM. PerieHue 3a/1a4 Ha HaXOXK/ICHUE KOJMYECTBA BELIECTBA, MACCHI WM 00beMa MPOIYKTa PEaKIUK MO KOJINYECTBY BElIECTBa, Macce
WM 00beMy HCXOJJHOTO BellecTBa. PacyeTsl ¢ MCIIOIb30BaHIEM MTOHSTHUS «IOJIs», KOTJa UCXOIHOE BEIleCTBO JIaHO B BHJIE PACTBOpa C 331aHHOW MacCOBOI JoJiei
PacTBOPEHHOTO BEIIECTBA UIIH COJCPIKHUT OMPEICTCHHYIO OO TPUMECEH.

Peakyun Pa3JIOKCHUS. Ilonsarue o CKOPOCTU XUMHUYCCKUX peaKHHﬁ. KaTaHI/ISaTOpI)I. q)epMeHTI)I.
Peakuum COCAUHCHUA. Karanutuyeckre U HeKaTaIUTUUECKHUE peakuuu. O6paTI/IMI)Ie nu HeO6paTI/IMI)Ie pcaknuu.

Peakuuu 3amerieHust. DIEKTPOXUMUUECKUN Pl HAIPSDKEHUI METaIJIOB, €r0 UCIIOJIb30BaHKE JJIsl IPOTHO3UPOBAHUS BO3MOXHOCTH IIPOTEKAHUS PeakUil MeX 1y MeTalJlaMU
Y pacTBOpaMH KHCIIOT. Peakinu BEITECHEHMs OTHUX METAJUIOB U3 PaCTBOPOB UX COJIEH IPYrMMHU MeTaJllaMu.

Peakuun oOmena. Peakiuu HeiiTpanuzannu. Y cioBusl MpOTEKaHUs peaklnii o0OMeHa B pacTBOpax JI0 KOHIIA.

THITBI XUMHUYECKHX peaknnii (IT0 MPU3HAKY «9HCIIO M COCTAB HCXOJHBIX BEIIECTB M IMPOLYKTOB PEaKINI») Ha IIPAIMEpe CBOMCTB BOJBI. Peaknus pa3inoskeHns — 3IIEKTPOIIN3
BOJIBI. Peakninm coeqrHeHNs — B3anMO/EIHCTBHE BOJBI C OKCHIaM{ METAIJIOB ¥ HeMeTauioB. [lonsaTne «ruapokcunsy. Peaknny 3amerieHnss — B3aNMOJEHCTBHE BOJBI C
HIETIOYHBIMU U IIENOYHO3EMENbHBIMY MeTamaaMu. Peakiuyu oOMeHa (Ha puMepe FHIpoIu3a Cyab(puaa aTlOMUHIA U KapOnaa KaibIiust).

PacuerHsble 3a1a4mn.
1. Brruucienue 1o XMuMUYECKUM YPAaBHEHUSM MaCChl T KOJIMYECTBA BEIIECTBA 110 U3BECTHOM Macce WM KOJMYECTBY BEUIECTBA OJJHOTO U3 BCTYIMAIOIIMX B PEAKIUIO
BEIIECTB WU NPOIYKTOB PEAKIIUU.

2. BEIUnciIeHIE MacChl (KOJ'II/I‘IGCTBa BCHICCTBA, O6’BeMa) OpOoaAYKTa p€aKur, €CJIN U3BECTHA MaCCa UCXOJHOI'0 BEUIECTBA, COACPKALICTO OMPECACIICHHYIO OO HpPIMCCCfI.



3. Beruncienune Maccel (KOJ'II/I‘-ICCTBa BCHICCTBA, O6’I)eMa) IpOoAYKTa p€aKluru, €CJIN U3BECTHA MAacCa paCTBOPAa U MAaCCOBas A0JISI pACTBOPCHHOI'O BEIICCTBA.

JdemoHncTpanun. [IpuMeps! Gpu3nveckux sIBIICHUI: a) IUIaBIeHNE TapaduHa; 0) BO3rOHKa oA WK OCH30HHOW KHUCIIOTH; B) paCTBOPEHUE IIEPMaHTaHaTa KaJHS; T)
uy3ust TYMUCTHIX BEIMIECTB C TOPAIICH JIAMITOUKH HaKaTuBaHUs. [IpuMephl XUMUYECKUX SBJICHHI: a) TOpeHue Maraus, Gocdopa; 6) B3auMoaeHCTBHE CONTHON KHCIOTHI
¢ MpaMOpOM WJIH MEJIOM; B) TIoy4eHue ruapokcuaa menu (II); T) pacTBopeHue Moay4eHHOTO THAPOKCHIA B KUCIIOTaX; 1) B3auMozelictBue okcruaa meau (1) ¢ cepHoit
KHCIIOTOW TIPH HATPEBAHMU; €) PA3JIOKEHUE IIEPMaHTaHaTa KaJIUs; )K) B3auMOJIeHCTBHE pa30aBICHHBIX KUCIOT C METalIaMU; 3) pa3JIoKeHUE TMIEPOKCHIa BOAOPOIa; 1)
AIIEKTPOJIU3 BOMBI.

JlaGopaTopHblie ONBITHI.

Ne 15. TIpokanuBanue MEIH B TJIAMEHH CITUPTOBKHU HIJIH TOPEIIKH.

Ne 16. 3amerenue menu B pactBope xiopuna menu (1) sxemezom.

TEMA 5

pakTuxym Ne 1

IIpocreiimue onepauun ¢ BemecTsoM (3 u)

1. [IpaBuiia TEXHHKH OE30ITACHOCTH MPH padboTe B XUMUYecKkoM kabuHeTe. [IpreMbl oOpaieHus ¢ 1abopaTopHbIM 000pyIOBaHUEM U HarpeBaTeIbHBIMUA TPUOOPAMH.

2. HabmroieHusI 32 M3MEHEHUAMH, TPOUCXOSIIUMHE C TOPSIIEH CBEUOH, M UX OMUCAHHE.(QOMAWUHUL IKCNEPUMEHIN)
3. AHanu3 TOYBBI U BOIBL.(OOMAUIHULL IKCEPUMEHIT)
4. Ilpu3HaKy XUMHUYECKUX PEaKIIH.

5. HpI/IFOTOBHeHI/Ie pacTBOpa caxapa U OIpCACIICHUC MacCOBOM JIOJIN €T0 B pacTBoOpE.

TEMA 6

PacrBopenue. PacTBopbl.

CpoiicTBa pacTBOpPOB 3JIEKTPOJMTOB (18 u)

PactBopenme kak Gpm3uko-xuMuaeckuii mpomecc. [lonsTre o ruaparax u Kpuctawioruaparax. Pacteopumocts. KpuBbie pacTBOpUMOCTH KaK MOAETH 3aBUCHMOCTH
PaCTBOPHUMOCTH TBEP/AbIX BEIICCTB OT TCMIICPATYPhI. HacmmeHHme, HCHACBIIICHHBIC U IEPECHIIICHHBIC PACTBOPLI. 3HaueHune PaCTBOPOB MJIsA MIPUPOJABLI U CEIILCKOTO
XO3STHCTBA.

ITousitue 06 SHGKTPOHHTHHGCKOﬁ JUCColralmu. QHGKTPOHI/ITI)I 1 HCOJICKTPOJIUTHI. MexaHuzm AUCCOLHALINU DJICKTPOJIMTOB C PA3JIMYHBIM TUIIOM XUMHUYECKOH CBSI3H.
CrencHb BHGKTpOHHTH‘IeCKOﬁ JUcCconuanuu. CuiibHBIE U ci1a0bIe OJICKTPOJIUTEL.

OCHOBHBIE TIOJIOKEHHSI TEOPHH DIIEKTPOIUTHYECKON Aucconnanui. VIOHHbIe ypaBHEHHS PEakIvid. Y CIIOBHS IPOTEKAHMS PEaKIIMA 00MEHa MEXITy JJIEKTPOJIUTAMHU J0 KOHIIA
B CBETE HOHHBIX NPEICTaBICHHMN.

KJ'IaCCI/I(l)I/IKaI_[I/ISI HOHOB M UX CBOMCTBA.



Kucnotsr, ux knaccudukanms. Jucconuanus KACIOT U UX CBONCTBA B CBETE TEOPUU AIEKTPOIUTHICCKON JUCCOMUAIINK. MONIEKY SIpHBIE 1 MOHHBIC YPaBHEHUS PEaKIUit
KHCIIOT. B3aumojeiicTBre KUCIIOT ¢ MeTajllaMu. DIEKTPOXUMUYECKUN Pl HANIPsDKEHUI MeTaisioB. BzauMoneicTBre KUCIOT ¢ OKCUIaMU METalioB. B3auMoaelicTBue
KHCIIOT C OCHOBaHUSIMH — PeaKIHs HelTpann3anuu. B3anMopelicTBre KUCIOT ¢ coysiMU. Mcronb30BaHue TaOIUIIBI pACTBOPUMOCTH IS XapaKTSPUCTHKH XUMHUESCKUX
CBOICTB KHCIIOT.

OcHoBaHus, UX Kiaccuukamnms. J(ucconnarus OCHOBaHUM U UX CBOMCTBA B CBETE TCOPHH DIIEKTPOIMTHICCKON TMCCOManyu. B3anMonelicTBre OCHOBaHHIA C KUCIIOTaMH,
KHCJIOTHBIMU OKCHJAMH U coJisiMU. Mcrionb30BaHue TabIUIbl PACTBOPUMOCTH JUISl XapaKTEPUCTUKH XUMHUUECKUX CBOMCTB OCHOBaHMA. Pa3nokeHne HepacTBOPUMBIX
OCHOBaHH NMPHU HarpeBaHUU.

Couny, ux KnaccupuKanus U AUCCOIMALINS Pa3IUYHBIX TUIIOB colieil. CBOWCTBA coyiel B CBETE TEOPHHU AIIEKTPOIMTUUECKON Tuccouuanmu. Banmoneiicteue coreii ¢
MeTaJIaMH, YCIIOBHS IIPOTEKAHMS 3TUX peakimid. B3anMoneicTBie coneli ¢ KHCIOTaMH, OCHOBAaHHMSAMH H COJSIMU. Mcrionp30oBanue TabIHIIBI paCTBOPUMOCTH IS
XapaKTEePUCTUKN XUMHUUECKUX CBOMCTB CONEi.

O06001meHue cBecHUH 00 OKCHAAX, HX KIIACCU(PHUKAIIMA U XHMUIESCKHX CBOMCTBAX.
I'eneTryeckre psAIbl METAIUIOB M HEMETAIUIOB. | eHeTHYIeCKas CBSI3b MEKIY KJIaCCaMH HEOPTaHHMYECKHUX BEIIECTB.
OKHUCIUTETBHO-BOCCTAHOBHUTEIbHBIE peakiuy. OKHCIUTEb M BOCCTAHOBHTEIb, OKUCICHUE M BOCCTAHOBJICHHE.

Peakiiin HOHHOTO 0OMEHA M OKHCIIUTEIILHO-BOCCTAHOBUTEbHBIC peakiyu. COCTaBICHUE YPABHEHUH OKHCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO
OanaHca.

CaoiicTBa MPOCTBHIX BEIICCTB — METAJJIOB U HEMETAJJIOB, KUCJIOT U coJiel B CBETE HpC}lCTaBHeHI/Iﬁ 00 OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX mporneccax.

JdeMoHcTpauun. VcripiTaHNe BEIIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOAHOCTD. J[BIKEHHE OKPAIIIEHHBIX HOHOB B AJIEKTPHUUECKOM MoJie. 3aBUCUMOCTD
AJIEKTPOIIPOBOHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHTpaIiK. B3auMoieficTBre ITMHKA ¢ CEPOil, CONMSTHON KUCIOTOH, xnopuaoMm menu (II). [openune maraus.
BzaumoneiicTBrEe XJIOPHOM U CEPOBOJOPOIHOMN BOIBI.

JlaGopaTopHble ONBITHI:

No 17. B3aumopaelcTBIE pacTBOPOB XJIOPHIa HATPHS U HUTpaTa cepedpa.

Ne 18. TTomy4yeHnune HEPACTBOPUMOTO THIPOKCHIIA U B3AaUMOJICHCTBUE €T0 ¢ KUCIOTAMH.

Ne 19. B3anmonieiicTBHE KACIOT C OCHOBAHUSIMH

Ne 20. B3auMoeiicTBHE KUCIIOT C OKCHIAMU METAJIIIOB

Ne 21. B3aumoieiicTBIE KUCIIOT C METAJIIAMH.

Ne 22. B3aumMoieiicTBIE KHACIIOT C COJISIMH.

Ne 23. BzaumoeicTBue MIEI0Y€eE ¢ KUCIOTAMU.

Ne 24. B3auMoIeCTBHE IIENOYEH C OKCHIAMHA HEMETAIIJIOB



Ne 25.
Ne 26.

Ne 27.

Ne 28.

Ne 29.

Ne 30.

Ne 31

Ne 32.

Ne 33

Ne 34.

B3aumonelicTBue 1ienoden ¢ ConsaMu
Ilony4yenue u cBONCTBAa HEPACTBOPUMBIX OCHOBAHMIA.

BsauMoelicTBHE OCHOBHBIX OKCHIOB C KUCIOTaMH.
B3aumoelicTBrie OCHOBHBIX OKCHIOB C BOIOM.
BsauMoelicTBHE KUCIOTHBIX OKCHUIOB C IIEJI0YaMU.

B3aumoelicTBre KMCIOTHBIX OKCHIIOB C BOJOH.

. BzanMoneicTBre conelt ¢ KUCIIOTaMU.

B3aumonelicTBre coJiel ¢ MeI09YaMu.

. BzanmoneicTBre conen ¢ CoIsaIMU.

BzaumoneiictBue PacTBOpPOB cojiel ¢ MeTaJlJIaMH.

TEMA 7
pakTuxym Ne 2

CroiicTBa PacTBOPOB J1eKTPOHTOB (1 1)
Pemrenvie sxcriepuMeHTANBHBIX 33/1a4.

Pe3epBHOe Bpemsi 2

Conep:xanne Kypca «Xumus. 9 Kiaace»
(2 u 6 Hedemo; 6ceco 68u)



Tema 1.Beenenne. O0mias XxapakTepuCTUKa XUMHYESCKHX DJIEMEHTOB ¥ XUMUYECKUX peakiuid. [lepromuueckuii 3akoH u [lepuoauyeckas cucteMa XUMHYECKHX YJIEMEHTOB
J. U. MenzeneeBa (12 u)

Tema2 . Metauts! (18 u)

Tema 3. Hemertams (28 4)

Tema 4. O6001IeHNE 3HAHUI [T0 XUMHHU 33 Kypc OCHOBHO# 1m1koiibl. [loarotoska k rocynapcrsenHoit utoropoii atrecramuu (I'MA) (10 1)

Tema 1. Benenue. OO011as XapakTepUCTHKA XUMHUECKUX DJIEMEHTOB M XUMHUECKUX peakiuid. [lepuoauaeckuii 3axkoH u [lepuoaudeckas cucreMa XUMHYECKUX SJIEMEHTOB
. . Menneneena (12 1)
XapakTepuCTUKa XUMHUYECKOTO JIEMEHTa Ha OCHOBaHUU ero nosoxenus B [ICXD JI. . Menneneesa

CBolicTBa OKCHJIOB, KHCJIOT, OCHOBAHUI U COJIEH B CBETE TEOPUH IEKTPOIIUTHUECKOM UCCOLUALNY U OKUCIIEHU-BOCCTAHOBIICHHUS (24)
CocrapiieHHE OKHUCIUTEIHHO- BOCCTAHOBUTEIIBHBIX PEAKIIHH.

AM@poTepHBIE OKCHUIBI 1 THAPOKCHIBI

[Iepuonnueckuii 3akoH u [lepuoanueckas cucrtema /. 1. MenneneeBa B CBETe yU4E€HHS O CTPOCHUU aToMa

Xumudeckas OpraHu3anus )KUBOM U HEKUBOM IIPUPOJIBI

Knaccuduxanus XUMUYIECKUX PEAKIHI 10 pa3IUIHBIM IPHU3HAKAM.

ITonsiTve 0 CKOPOCTU XUMUYECKOH peaKkUuu

Karammzaropst

O06o00mIeHre 1 cucTeMaTu3alys 3HaHu 110 TeMe «BBenenne»

KonTpoabnas pa6oraNel no teme «BBenenue»

Hemoncmpayuu. Ilepnoanueckas Tabnuna J[.M .Menaeneesa. Mojenu aToMOB 31eMeHTOB 1-3 nepuonos.Mozenb CTpOEHHsI 36MHOT'0 LIapa B IOIEPEUHOM pa3pese.
3aBHCUMOCTb CKOPOCTU XUMHYECKOH peakiuu oT: 1) NpUpoabl pearupyrolirX BEIeCTB;

2) KOHIICHTPALUH B-B;3) IUIOMAAN COPHUKOCHOBEHHS PEAarNPYIONINX B-B; 4) TeMIepaTypsl B-B. | OMOTEHHBIN M reTepOTreHHBIN KaTann3. OepMeHTaTUBHBIN KaTaju3.
Urubuposanve.



JlaGopaTopHble ONbITHI:

Nel. ITony4yeHue TUAPOKCHIA IIMHKA U UCCIIEJOBaHUE €0 CBOWCTB.

Ne2. Moaemuposanue noctpoenus [1C /I.11.Menneneesa.

Ne3. 3amernenue xene3om Menu B p-pe cyiabdara meau (1)

Ne4. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH P-LIMU OT MPUPOABI pearupyronx B-B Ha IpUMepe B3auMOICHCTBHS
KHCIIOT C METaJUIaMH.

No5. 3aBHCHMOCTH CKOPOCTH XUM. PEAKIIMH OT KOHII.-U pearupyrolux B-B, Ha MpUMepe [IMHKA U COISTHOM K-ThI
pa3IUIHON KOHIEHTPALINH.

Neb6. 3aBHCHMOCTD CKOPOCTH XUM. PEAKIINH OT IUIOIMIAIN COPUKOCHOBEHUS pear.-X B-B.

Ne7. MonenmupoBaHue «KHIISAIIETO CIIOSD).

Ne8. 3aBHCHMOCTD CKOPOCTH XUM. PEAKIUH OT TEMIIEPATyphl pear.-x B-B Ha MPUMeEpE B3aUMOICUCTBHS OKCHIA
Meau (I1) cp-poM cepHOM K-ThI Pa3InIHON TEMIIEPaTyPHI.

Ne9. PaznoxeHue mepokcuaa BoJOpoIa ¢ MoMoIIbio okcuaa Mapranna ( [V) u karanassr

Nel0. OGHapyskeHHe KaTanasbl B IHIICBBIX MPOIYKTaX.

Nell. MHrHOMpOBaHKE B3aMMOACHCTBHS K-T C METAZIAMH YPOTPOITHHOM.

Tema2 . Metamst (18 u)

[Tonoxxenue ameMenToB-MeTaLIOB B [lepuoauueckoii cucreme /1. 1. MeHneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. du3nveckne cBorcTBa MeTaiioB. CIUTaBhI.

XuMHYeCKHEe CBOMCTBA METAIIIOB
Mertamsl B mpupoae. O01Iue crioco0bl UX NOTYUCHHS.

Permmenne pacueTHBIX 3a/1a4 C IOHATHEM MACCO8AS 0015 8bIX00d NPOOYKMdA
[TonsTre 0 KOPPO3UU METAIIIOB

[lemounpie MeTamIbl: 00IIAas XapaKTEPUCTHUKA.
CoequHeHHUs MIETOYHBIX METAJIJIOB.
[IlenouHO3eMeNBHBIE METAIIIBL: 00IIast XapaKTEPUCTHKA.

COC}II/IHGHI/IH MICJIOYHO3EMCIIBHBIX MECTAJIJIIOB.



AnroMuHUH — nepexogHblil aneMenT. @U3nueckue U XMMUUECKHe CBOMCTBA amtoMuHus. [lonydeHne U npyuMeHEeHUe altOMUHHUS.
CoenuHeHMs! AIIOMUHUS OKCUJ U THIIPOKCHUJ, UX aM(OTEPHBINH XapakTep.

IpakTuuyeckas padora Nel «OcymiecTBiieHrEe HENOYKA XUMHUYECKUX TTPEBPAILICHUI
XKenezo — anement VIl rpymnmel modouHoii noarpymnmsl. dusnyueckue U XMMUYECKHE CBOMCTBA jkese3a. HaxoxaeHue B mpupoze

Coenunenus xxene3a +2,+3 ux kadecTBeHHOE omnpezenenue. [ enernyeckue psapl: Fe2u Fe*.
IpakTnyeckas padora Ne2 «IlomydeHue u CBONCTBA COETUHEHUI METAJIOBY

IpakTuueckas padora Ne3

«PerIenne sKkCIEpUMEHTANIBHBIX 33124 HA PACIIO3HABAHHUE U MTOJYyYEHUE COCIMHEHUI METAILIOBY

O0001eHrEe 3HAHU 110 TeMe «MeTauibly.

KonTposbHas padora Ne2 o teme «MeTaulbl U UX COCTUHEHUSY.
Hemoncmpayuu: O6pasnpl 1 u 1113 Metaos. O6pa3ipl cruiaBoB. B3anMoaelicTBHe HATPUS, IUTHS U KaJIbIHS C BOJOU.
BsaumogeiicTBue HaTpua U MarHus ¢ kucinopoaom. Bzaumogeiicteue Me ¢ nemetaiuiamu. [lonydenue ruapoxcunos xenesa (1) (111)

JlaGopaTopHble ONBITHI:

Nel2. B3aumoneiicTBre p-poB K-T u coueii ¢ Me.

Nol3. O3HakoMIIEHHE C pyJaMH XKele3a.

Nel4. OxpamuBanue miamMeHu cosiMu LM,

Nel5. ITonyuenne runpokcuna kanbius. CoiicTsa.
Nel6.IToxyuenue ruapoxcuaa antoMuaus. CBoiicTBa.
Nel7. BzaumoneicTBue x)enes3a ¢ COJITHON K-TOiA.

Nel8. IMomyuenue ruapokcunos xenesa (1) (I1I),cBoiicTsa.

Tema 3. Hemeramisr (27 49)

06]].[8.5[ XAPAKTCPUCTUKA HEMECTAJIJIOB.

OO6mue XuMHYIECKHE CBOMCTBA HEeMETAIUIOB. HemeTaibl B IpUpoO/Ie U CIIOCOOBI UX TOTyICHUSI.



Bogopoa: nonoxxenue, noayyeHue, CBOMCTBa, MPUMEHEHHE.
Bona.

[anmorensl: o01mas XxapakTepUCTHKA

CoenuHEeHNs TaJIOr€HOB.

IpakTuueckas padora Ned PerieHue skcriepuMeHTANIBHBIX 3aa4 110 TeMe «[loarpyrmna raioreHoB»
Kucnopon: nonoxxenue, monydenne, CBONCTBA, IPUMEHEHHE.

Cepa: monoxeHne, oyuYeHUe, CBOUCTBA U IPUMECHEHHE.

CoenuHeHMs cepbl

CepHast KHCIIOTa KaK 3JIEKTPOJIUT U €€ COJIH

CepHast KMCTIOTa KaK OKUCTHTENb. [lomydeHne U mpuMeHeHHe CepHOM KUCIIOTHI

IpakTuuyeckas padora Ne5 Pemenne skcriepuMeHTAIBHEIX 3a1a4 1o Teme «lloarpyrmma kucmopoma»
A30T U ero cBoiicTaa.

AMMHUax u ero cpoiicta. Coiar aMMOHUSI.

Oxcuael a3ora

A30THas KMCIIOTa KaK JIEKTPOJIUT, €€ IPUMEHEHHUE

A30THas KHCIIOTa KaK OKUCIIUTENb, €€ MOJIyYeHUE

®dochop. Coequnenus dpocopa. [TorsTre o HGocPopHBIX YI0OPEHUAX

Yrnepoa: monoxkeHue, NoJdy4YeHne, CBOMCTBA, MPUMEHEHHE.



Oxcuabl yraepoaa.

VYronpHas Kuciora u e€ coiau. JKecTKOCTb BOJBI U CIIOCOOBI €€ YCTpaHEHUs
Kpemnunii: monoxxenwue, moyry4eHne, CBOMCTBA, MPUMEHEHHE.

CoenuHeHUs! KpeMHHUSI.

CunukaTHas OPOMBIIIJICHHOCTD.

paxTuueckas padora Ne6 «[lonyyenue, coOupaHue u pacro3HaABAHUE Ta30B)
O0001menue 3Hauuii 1o teMe «Hemeramis.

KonTpoJbHas padora Ne3 no teme «HemeTtamibi.

Hemoncmpayuu. OOpa3Ipl TaJIOTEHOB — MIPOCTHIX B-B.

B3aumozeiicTBrE raIoreHOB ¢ HATPUEM , C alFOMHHHEM. BrITecHeHHE XJI0poM OpoMa HITU HO/Ia U3 P-poB UX colici. B3anMopelicTBre cepbl ¢ Me, BOJIOPOJIOM H
KHCIOPOJOM. B3aumopeiicTBre KOHIL .a30THOM K-ThI C MEJIBIO.

[Mornomenune yriem ra3oB WiIH p-HEIX B-B. BoccraHoBneHne Meau 13 ee okcuaoB yriaeM. O0pasipl: IPUPOJHBIX COSANHEHHH XJIopa ,cephl , hocdopa, yriepona, KpeMHUS
OO0pa3siisl cyab(haToB, HUTPATOB ,KapOOHATOB, (hochaToB.OOpa3Ibl CTEKIA, KEPAMUKH.

JI.O. Ne 19. ITonyuenue U pacrio3HaBaHuE KUCIIOpOa.

Ne 20. UccnenoBanue MOBEPXHOCTHOTO HATSKEHUS BOJIBI.
Ne 21. PacTBOpeHuMe TiepMaHTaHaTa Kajlusl HITd METHOTO KyIopoca B BOJIE.
No 22. Tunparanus 06e3BOXKEHHOTO cynbdara Mmenu 2.

No 23 U3rotoBiieHre TUTICOBOTO OTIIEYaTKa.

Ne24. O3nakomIIeHHE ¢ KOJUIEKITUEH OBITOBBIX (DIITBTPOB.
Ne25. O3HaKOMIIEHHE C COCTABOM MHHBOIBL.

No26. KauecTBeHHas p-1[Usl Ha TaJIOTSHUI-HOHBI.

No27 Tlonydenue u pacrio3HaBaHHE KHCIOPOA.

Ne28. T'openue cepbi.

Ne29 Cp-Ba pa3z0aBIeHHON CEPHOH K-ThI.

Ne30. M3yuenue c-B aMMHaKa.

Ne31 PacnioznaBaHue cojicii aMMOHUSI.

Ne32. C-Ba pa30aBieHHON a30THOM K-ThI.

Ne33. BzaumMogeicTre KOHI[. A30THO K-TBI C MEIBIO.



Ne34 I'openue pocdopa Ha BO3IyXe U B KHCIOPOIE.
Ne35. PacriosnaBanue gocdaTos.

Ne36. I'openue yriis B KUCIIOpOJIC.

Ne37. [Tomyyenue yroabHOM K-TH M U3yYEHHE €€ CB-B.
Ne38. [Tepexox kapOOHATOB B TUIPOKAPOOHATHI.

Ne39. Paznoxxenue rupokapboHaTa HaTpHsL.

Ne40. IToryueHre KpeMHHEBOH K-Thl M U3YYEHUE €€ CB-B.

Tema 4. OCHOBHBIC CBE/ICHUS 00 OPTaHHUYECKUX COSTUHEHUX. .( 54)
Yrneromoposl. Heopranmueckue u opraHndeckre BemecTsa. MeTaH, 3TaH, MPOIaH Kak NpeelibHbIC YIIIEBOI0POIbl. DTHIICH U alleTHIICH KaK HellpeIebHbIC
(HeHachILIeHHbIE) YIIIeBOA0poabl. ['opeHne yrineBonopoaos. KauecTBeHHbIe peakiiy Ha HenpeaeabHble COeAMHEH . Peakiins JeruIprupoBaHusl.

I[eMOHCTpaIII/lI/l. Monemu MOJICKYJ METaHa, 9TaHa, IIpoIliaHa, 3TUJICHA U alICTUJICHA. BzaumoneiicTBue aTHUICHA C 6p0MHOI>'I BOJIOM U PpaCTBOpPOM II€pMaHraHaTa KaJiusi.
Kchopoz[coz[epxcamI/Ie OpraHnv4eCKrUC COCANHCHUA. OTHIIOBBII CIIUPT, €ro MOJIy4YCHUEC, IPUMCHCHUEC U (l)I/ISI/IOJ'[OFI/I‘{CCKOC JICUCTBHE. TpeXﬁTOMHLIP’I CIIUPT INIMIECPUH. Kaue-
CTBCHHAA pCAKINA HAa MHOT'OATOMHBIC CITMPTEIL.

YKCycHas1, cTeapuHOBAs U OJIEHHOBAS KUCIOTH — IPEICTABUTENH Kilacca KapOOHOBBIX KUCIOT. JKupbl. Mbu1a A3oTcoepikariye OpraHnaecKue COSIMHEHHS.

JdemouncTpanun. O0IIKe XUMHUYECKHE CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHOM KHCIOThl AMUHOTPYIINa. AMUHOKHCIOTEL. AMUHOYKCYCHas KUCIIOTa. benku (poTenHsI), UX
(GYHKIINH B )KUBBIX opraHu3Max. KadecTBeHHBIE peakni Ha OCNKH.
JladoparopHbie onbIThI. 41. KauecTBeHHBIC peakiny Ha Oenkn. KauecTBeHHas peakiys HA MHOIOaTOMHBIE CITHPTEHI.

Tema 5. O600mmeHNe 3HaHAH 110 XUMHUH 332 Kypc OCHOBHOM MIKOJIEL [1oAT0TOBKA K rocymapcTBeHHON nroroBoi arrecrarmu (OI'D) (6 1)
ITepuonnueckuii 3axoH u Ilepuoanueckas cucrtema J1. 1. MenzaeneeBa B CBETE TEOPUU CTPOSHUS aTOMa

3aKOHOMEPHOCTH U3MEHEHMsI CBOMCTB AJIEMEHTOB M UX COEAMHEHUH B NEPUOAAX U TPYNIAX B CBETE MPEACTABICHUN O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HAaYECHUE
ITepuoauueckoro 3akoHa

Knaccuduxanus XUMUYIeCKHUX peaKIiii 0 pa3nuIHbIM Ipu3HakaM. CKOPOCTh XUMHUYECKOH peakiuy.
Krnaccudukanus u cBOWCTBa HEOPTAHUIESCKHUX BEIECTB
Jucconuanys 3J€KTPOIUTOB B BOAHBIX PacTBOpax. MIOHHBIE ypaBHEHHUS PEaKLIUN.

I'eneTnueckue pAAbI METAJLJIA, HEMETAJUIA U IEPEXOJHOI0 METAJIJIa



OKUCIUTEIFHOE- BOCCTAHOBUTCIIHHBIC PCaKuuu.

Kountpoabnas padora Ned «Pemenne [TTIA»
Tpenunr-tectupoBanue 1no BapuantaM I'MMA nponuibix et U 1eMOBEPCHH

3. TemaTHyeckoe IVIAHMPOBAaHUE 10 Y4eOHOMY NIpeAMeTy XUMMSI.

Xumus 8 kiaacce (68 4., 2 4 B HegeJ110)

Ne HaumenoBanue paszaena KonunuectBo yacos Konuuectso yacos
n/n
10 aBTOPCKOH IporpamMme o paboueit mporpamMme
1 Baenenue 4 4
2 ATOMBI XUMHYECKUX DIIEMEHTOB 8 8




3 [IpocTeie BemecTBa 6 6
4 CoennHeHus XUMHYECKUX JIIEMEHTOB 14 14
5 W3MmeHeHus, MpOUCXOIAINE C BEIIECTBAMHU 12 12
6 ITpaxtukym Ne 1. «IIpocTeiimue onepanuu ¢ BEIECTBAMID) 3 3
7 PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB 3IEKTPOIUTOB 18 18
8 ITpaktuxym Ne 2. « CBOHCTBA pacTBOPOB 3IEKTPOIUTOBY 1 1
9 Peseps 2 2
10 Bceeo: 68 u., uz nux Ipaxmuueckux — 4; 68 68

Koumponvuwix -4.

Xumusa 9 kiaace (68 4 ., 2 4 B Heges110)

Ne HaumenoBanue pasznena Konunuectso yacos Konuuectso yacos
n/n

10 aBTOPCKOU TIporpamMme o paboueit mporpamMme
1 12 12

Beenenue. O0mas xapakTepHCTHKA XUMUYECKUX 3JICMEHTOB M XUMHUECKHUX PEaKInii.
Ilepuoanueckuil 3aK0H U IEpUOAUYECKAs] CUCTEMA XUMUYECKUX 31eMeHToB [ J1.Menneneena




2 MerTaimisl. 18 18
3 Hemeramnel. 28
27
4 OCHOBHEIE CBEICHUS 00 OPraHUYECKUX COCTUHEHUSX
0 5
5 O06001eHe 3HaHUH 110 XUMHH 32 KypC OCHOBHOM IIKOJBI. [10Ar0TOBKA K HTOTOBOM aTTEeCTAIlMH
(THA)
10 6
HUmoeo: 68 uacos, uz nux: llpaxmuyeckux — 6; 68 68
Koumponvuvix — 4.

No ypoka | Conep:xanue 8 knacc Koauu. | YuuBepcanabusblie yueonbie aeiicrus (Y1), npoexrs, UKT-koMnerenunu, Me:knpeaMeTHbIe
(pa3nebl, TeMbI) 4acoB TIOHSITHS

Beenenne - 4 4
[To3HaBaTenbHBIE: YCTAHABIUBATH MPUUNHHO- CJICJICTBEHHBIE CBSI3U, COCTABIIATH CIIOXHBIH IJIaH TEKCTa,
HOJTy4aTh HH(POPMAIIHMIO U3 Pa3IMIHBIX HCTOYHUKOB, IPOBOAUTH HAOMIOCHHE.

1 [Ipeamer xumun. Bemectsa. 1
PerynsituBHBIC: QOPMYITHPOBATH I YPOKA M CTABUTH 33JIa4H, HEOOXOIUMBIE JIJIS €€ JTOCTHIKCHUS,

2 IMpespamienue BemiecTs. Pois xumun B | 1 IJIAHUPOBATH CBOIO JCSITEIBHOCTh U TIPOTHO3UPOBATH €€ pe3yNbTaThl; paboTaTh 10 MJIaHy; KOPPEKTUPOBATh

KHU3HHU YCIOBCKA. KpaTKI/Ie CBCACHUS
0 UCTOPUU XUMHUH.

CBOHU I[eﬁCTBPIfI; O(I)OpMHfITL OTYET IO BBHIMOJIHEHUIO OIBITA.

KoMMyHUKaTHBHBIC: CTPOUTH pEUYEBBIC BHICKA3BIBAHMSI B YCTHOW U MUCbMEHHOU (hopMe; apryMEHTHPOBATh




3 3HaK1 XUMHYECKUX DJIEMEHTOB.
Ta6muma /I.1. Menaeneesa.

4 Xumudeckue GOpMYIIbL.
OTHOCUTENBHBIE aTOMHAS U
MOJIEKYJIIpHas Macchl. MaccoBas Ao
3JIEMEHTOB B COEJMHEHHUH.

CBOIO TOYKY 3pCHHUA.

HpeI[MeTHI)IGCHay‘-II/ITI)CSI JAaBaThb OMPCACIICHUA MMOHATHUAM: aTOM, MOJICKYJIA, XUMHUYECKUMN OJICMCHT,
BCLIECTBO, ITPOCTOEC, CIIOKHOC BCUICCTBO, CBOICTBa BCHICCTB, KJ'IaCCI/I(i)I/IHI/IpOBaTI) BCILICCTBA IO COCTABY,
OIIMChIBATH (1)OpMI>I CyII€CTBOBAHUSA 3JICMCHTOB ;BBINIOJIHATH H&6JIIO,Z[€HI/151 W aHaJIU3 CBOMCTB BCIICCTB U
SIBIICHUH C CO6J'IIOI[€HI/I€M IIpaBUJI TEXHUKH 0C30ITaCHOCTH.

JImgaHOCTHEIE. q)OpMHpOBaHPIe IIO3HABATCIIBHOI'O MHTECPECA K UBYUCHUIO XUMHHU,; MOTUBAIIVA YUaIllIUXCsA Ha
MOJIYYCHUEC HOBBIX 3HaHHI>'I; (bOpMI/IpOBaHI/Ie HAYYHOI'O MUPOBO33PCHU; YMCHUC IPUMCHATD IMOJTYYCHHBIC
3HaHUA B HpaKTH‘ICCKOﬁ JACATCIIBHOCTH.

Hay‘II/ITI)CSI JAaBaTh OMPCACIICHUS MMOHATUAM: XUMHWYCCKUEC, (1)I/I3I/I‘ICCKI/IG SABJICHUA, OOBICHATH UX CYHIHOCTbD;,
XapaKTCpru30BaTh POJIb XUMHHA B )KU3HU Y€JIIOBEKA, POJIb OCHOBOIIOJIOKHUKOB OTE€UECTBEHHON XUMHUH

[1: ycraHaBMBaTh IPUYUHHO- CIIEACTBEHHBIC CBSI3U, COCTABIIATH CIIOXKHBIHN IJIaH TEKCTA, MOJTy4YaTh
WHPOPMAITIIO U3 PAa3IHYHBIX HCTOYHUKOB, IIPOBOIUTH HAOIIOICHIE.

P: dopmynupoBaTh 11eIbh YpOKa U CTaBUTH 3aJla4M, HEOOXOIUMBIE 7S €€ JOCTHKEHUS; IJITAHUPOBATh CBOIO
JeSITebHOCTD U IIPOTHO3UPOBATh €€ pe3yinbTaThl; paboTaTh MO IaHy; KOPPEKTHPOBATh CBOU NCHCTBUS;
0(QOPMIIATH OTYET MO BBHIOTHEHHIO OTIBITA.

K: cTpouTs peueBbie BEICKa3bIBaHUS B YCTHOH M MUCEMEHHOU (hOpMeE; apryMEHTHPOBATH CBOIO TOUKY
3peHHUS.

@®opMUpOBaHUE TI03HABATEIILHOIO HHTEPECA K U3YUEHUIO XUMUYU; MOTUBALMS y4alllUXCs HA TI0Iy4EeHUE
HOBBIX 3HAaHUH; (POPMHUPOBaHNE HAYYHOTO MUPOBO33PEHUS; YMEHUE IPUMEHSITh IOJIyYCHHBIE 3HAHUS B
MIPAKTUYECKOU JAEATEIBHOCTH.

Hay‘lI/ITI)CH JaBaTh OMPCACIICHUS MMOHATHUAM T XUMUYECKUN 3HaK, KOC—)q)(bI/ILlI/IeHTI)I, HHJICKCHI, OITMChIBATH
TaOJUYHYIO OPMY I1.T.X.D., OIIUCHIBATH MOJOXKCHHE 3JIEMEHTA B TAOJIHIIE.

HayuwnThcst 1aBath onpeneieHus TOHATHAM: XUMHAYecKast popMyia, OTHOCHTEIbHAS aTOMHAsI Macca,
OTHOCHUTEJbHAS! MOJICKYJISIPHAS Macca, MacCcoBast AOJIS JICMEHTA; BBIYHCIIATE HX; U3BJIEKATh HH(OPMAIUIO
0 BelecTBe U3 (POPMYJIbl COSTMHEHUSI.

ATOMBI XUMHYECKHX 3JIEMEHTOB - 84




5 OCHOBHBIE CBEJICHUS O CTPOCHUU
aToMoB. 30TOoImEbI

6 CtpoeHue 3IeKTPOHHBIX 00010YeK
aTOMOB

7 Honnas xuMu4eckas CBI3b

8 KoBasnenrtnas HenosspHast
XAMUYECKas CBA3b

9 KoBaseHTHas monsgpHas XUMHYECKast
CBSI3b

10 Merannuyeckas XMMHYECKasl CBSI3b

11 O0001IeHNE U CUCTEMATH3AIHS
3HAHUI

12 Konmponvuas paboma Ne 1 no meme «

Amombl XuMU4eCKUx 2J1eMeHmoey.

Hayuutbcs naBaTh onpeaeneHrs NOHATUSAM: XUMUUECKUH 3JIEMEHT, POTOH, HEUTPOH, JIEKTPOH, U30TOIIbI,
MacCOBOE YMCIIO; OMUCHIBATH COCTaB aToMOB 35ieMeHToB Ne 1 — 20 B m.1.x.3. JI.11 .Menaeneesa; moiydats
XUMUYECKYI0 UH(POPMAIIHIO M3 PA3IMYHBIX HCTOYHUKOB

Hayuntbest maBath onpeeneHus MOHSTHSIM: JIEKTPOHHBIN CIION, SHEPreTHUECKU YPOBEHB; COCTABIIATh
CXEMBbI paclpeeeHUs IIEKTPOHOB IO ANEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0UKE aTOMOB.

Hayuntbcst naBath onpeneeHrs MOHSATHSIM: 3JIEMEHTHI - METaIla, 3JIeMEHThI-HEMETAIIJIbI, NOHHAS CBSI3b,
HOHBI O0BSCHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKUX JIEMEHTOB B IEpHOJIaX U TPyIIax ;
COCTaBIISTH CXEMBI 00pa30BaHMs MOHHOH CBS3U; ONPEACIATh TUI XUMUIESCKOM CBSI3H 1Mo (hopmyIie
BEIECTBA ;[IPUBOJAMTH IIPUMEPHI BENIECTB C HOHHOU CBS3BIO ;XapaKTEpHU30BaTh MEXaHU3M 00pa3oBaHUs
HOHHOM CBSI3H;

Hayuutbcs naBaTh onpeneneHys NOHATUAM: KOBAJICHTHAS HETIOJIAPHAsl CBA3b, COCTABIIATh CXEMBI
00pa3oBaHUs KOBAJIECHTHOH CBS3H; ONPEACTATh TUIl XUMHUUECKOH CBA3H MO (popMyJsie BellecTBa; MPUBOIUTD
MIPUMEPHI BEIIECTB C KOBAJEHTHON CBA3bIO;

XapaKTCprU30BaTb MEXaHU3M O6pa30BaHI/I$I KOBaJICHTHOM CBs3H,

Hayqpm)cx JAaBaTh OMPCACIICHUS NMMOHATHUAM: KOBAJICHTHAS IMOJIApHAaA CBA3b, COCTABIATH CXEMbI
O6pa30BaHI/I$I KOBaJICHTHOM CBA3H,; OINIPCACIIATL TUIL XUMHYECKOM CBS3H IO (1)0pMyJ'Ie BCHICCTBA, IPUBOJUTH
IIPUMEPEI BEIIECTB C KOBaJICHTHOM CBSA3BIO,

XapaKTepH30BaTh MEXaHU3M 00pa30BaHIsI KOBAJICHTHOH CBSI3U;

Hayuutbcs naBaTh onpeaeneHus MOHATUSAM: METAUTNYECKas CBSA3b, COCTABIIATH CXEMbI 00Pa30BaHUs
METaJUTHIECKON CBSI3H; ONPEHEIIATh THIT XUMHUYECKOH CBSI3H 10 (JOpMYIIe BEIIECTBA;

IIPUBOJUTH IPUMEPEI BEUICCTB C METaJUIHYECKOMN CBA3BIO,

XapaKTCpru30BaTh MEXaHU3M 06pa303aH1/m CBA3H; YCTaHABJIMBATh NPUINHHO — CJICACTBECHHBIC CBA3M :
COCTaB BCIICCTBA — THUIIL XUMHYECKON CBS3U

HaBaTB OIMPCACIICHUS N3YYCHHBIM TOHATUAM; IPUMEHATH NMMOJTYUCHHBIC 3HAHUA B COOTBETCTBHUHU C
peH.IaCMOI\/'I Saﬂaqeﬁ; COCTAaBJIATh CXCMbI O6paSOBaHI/I$I CBs3U; OIIPCACIIATH TUIT XHMHUYECKOU CBSI3H 110




(dopmyIie BemecTna;
MPUBOAUTH PHUMEPHI BENIECTB C THIIOM CBSI3H;

XapaKTepru30BaTh MECXaHU3M 06p330BaHI/I51 CBA3H,; YCTaHABJIMBAaTh NPUINHHO — CJICACTBEHHBIC CBA3MH
COCTaB BEIIECTBA — THUIT XUMHYECKOM CBA3H; IPOBOAUTDH BBIYUCIICHU .

MIPUMEHATH ITOJTYUYCHHBIC 3HAHUA B COOTBETCTBHUHU C pemaeMoﬁ 3a;[aqeﬁ; COCTaBJIATH CXCMBI OGpaBOBaHI/IH
CBA3H; OINIPEALCIIATL TUIL XUMHYECKOH CBS3H 110 (bopMyne BCIICCTBA,

MNPUBOAUTH IPUMEPHI BEUICCTB C TUIIOM CBA3HU;

XapaKTepPH30BaTh MEXaHU3M 00pa30BaHUS CBSA3H; YCTAHABIMBATEL IIPUYUHHO — CJICIICTBCHHBIC CBSI3H :
COCTaB BEIECTBA — THIl XUMHUYECKOH CBSI3U; POBOAUTH BEIYUCIEHUS, COCTABIATH (hOpMYIIbl OMHAPHBIX
COEeOINMHEHNN.

I1: ucnonp30BaTh 3HAKOBOE MOJIENIMPOBAHHE; OCYIIESCTBIATh KAYECTBEHHOE U KOJIMYECTBEHHOE OIMCAHNE
KOMITOHEHTOB 00BEKTa; OCYIIECTBIISATh CPABHEHHUE, CO3aBaTh 000OIICHNUS, YCTAHABINBATh aHAIOTHH,
JIeJIaTh BBIBOJIBI; COCTABIISATh TE3UCHI TEKCTA; MOTy4aTh HHGOPMAIIUIO U3 Pa3IMYHBIX HCTOYHUKOB.

P: popmymupoBats meib ypoka u CTa-BUThH 33a4H, HEOOXOIUMEIE IS €€ TOCTYKEHIS; TNIAHUPOBATH CBOIO
JeSITENFHOCTh U MTPOTHO3UPOBATH €€ pe3ysIbTaThl; padoTaTh B COOTBETCTBUM C aJITOPUTMOM JICHCTBUA;
KOPPEKTUPOBATh CBOM JIEHCTBUS; JaBaTh OLIEHKY CBOEH IEATEIbHOCTU U AESTEIbHOCTH IPYTUX YYalIUXCs

K: cTpouTh peueBble BEICKA3bIBaHUS B YCTHON M MUCbMEHHOM (hOpMe; apryMEHTHPOBATh CBOIO TOUKY
3peHusl.

dopMupoBaHKE TIO3HABATEILHOTO HHTEPECa K U3YYCHUIO XUMHUHU; MOTHBAIIHS YYaIIUXCSl HA TIOJTy4YeHUE
HOBBIX 3HAHUH; TOHUMAaHNE 3HAYMMOCTH (DyHIAMEHTATBHBIX MPEACTABICHIA 00 aTOMHO — MOJIEKYISIPHOM
CTPOCHHH BEIIECTBA T (POPMHUPOBAHHUS IIETIOCTHOW €CTECTBEHHO — HAYIHOH KapTHHBI MHUPa; yMEHIE
MIPUMEHSTH TIOJYYCHHBIC 3HAHUS B MPAKTHYECKON JCSITCIPHOCTH.

ITpocThie BeniecTBa - 6 4acos

13

| Anamus x/p. TIpocTeie BelecTBa-

[ 1

Hay‘-II/ITLCSI JaBaTb ONPCACIICHUS NOHATUAM: HEMCTAJJIbI, AJIJIOTPOIHA, MO,I[I/I(i)I/IKaL[I/II/I; OIIMCBhIBATH




MCETaJlIbI.

IIOJIOXKCHUEC DJICMCHTOB —HCMCTAJLJIOB B I1.C.X.3. I[I/I MCH,HeJ'[eeBa; KJ'[aCCPI(I)HIIHpOBaTB IMPOCTHIC BEIIECTBA
Ha METaJUIbl U HEMETAJJIBI; XapaKTECPU30BaATh O6H.[I/Ie (I)I/I3I/I‘ICCKI/IC CBOICTBa HEMECTAJIJIOB, YCTaHABJINBATh
CBA3b COCTAB — CTPOCHUEC- CBOIiCTBA.

14 [IpocTrie BemecTBa- HEMETAIIBL.
Hayuutbcs naBaTh onpeaereHUs OHATUAM: KOJTMYECTBO BEIIECTBA, MOJIb, TIOCTOSIHHAS ABOTaJIpO,
MOJIApHAsl Macca; pelaTh 3a/la4i ¢ UCTIOJIb30BaHUEM YKa3aHHBIX MOHITUN

15 KomnyecTBo BemecTna.
Hayuutbcs naBaTh onpeaeneHus MOHATHSAM: MOJISIPHBIA 00bEM T'a30B, HOPMAJIbHBIE YCIIOBUS; pEIIaTh
3a/la4yM C UCTIOJIb30BaHNEM YKa3aHHBIX MOHATUN

16 MonspHBIii 06BEM Tra30B. HayuuTtbcs pemaTs 3a1a4u ¢ UCIIOIBb30BAaHUEM U3YUYEHHBIX MOHATHIA
Hay4auTbcst MpUMEHSATH TOTyYeHHBIC 3HAHUS B COOTBETCTBHH C IIOCTABJICHHOH 3a/1a4ueii

17 YPOK — MPaKTHKYM TI0 PEIICHHIO I1: ucnonp30BaTh 3HAKOBO - CHMBOJIMYECKHE CPEACTBA IS PEeIICHHS 3a]1a4; IPOBOIUTH HAOIIOICHHS,

pacyeTHBIX 3a1a4. COCTaBJIATh KOHCIIEKT TEKCTa

P: dopmynmupoBaTh 1eIh YpoKa v CTa-BHTh 33724, HEOOXOAMMEIE IS €€ TOCTHKECHHUS; TNIAHUPOBATh CBOIO
JESITEITLHOCTD ¥ MTPOTHO3UPOBATh €€ pe3yJIbTaThl; padOTaTh B COOTBETCTBUU C aJITOPUTMOM JICHCTBUH;

18 O0001IeHHe U CHCTEMaTH3aIHS KOPPEKTUPOBATh CBOU JIEHCTBHS; O(OPMIIATH OTYET

3HaHuil no teme «IIpocTeie BemecTBay

K: cTpouts peueBble BEICKAa3bIBAHUS B MUCHMEHHOH (hopMe; BBIpaXKaTh H apTyMEHTHPOBAThH CBOIO TOUKY
3perus. PopMupoBaHUE T0OPOCOBECTHOTO OTHOLICHHUS K YUEHHIO U YMEHUS YIPABISATh CBOCH
MMO3HABATEIHLHON ICATEIbHOCTHIO; TOHUMAaHUe 3HAYMMOCTH MaTeMAaTHICCKIX 3HAHWH )T PEIICHUS
MPAaKTHYECKUX 3a7a4

CoequHeHHUsI XMMHY€ECKHX 3JIEMEHTOB - 14 yacoB

19 CTCHCHB OKHUCIICHHUA. Hay‘{I/ITI)CH JaBaThb OHpe}IeJ’[eHI/IH HOHATUAM: CTCIICHb OKHUCJICHUSA , BAJICHTHOCTD, CpaBHI/IBaTI) nux;
COCTaBJISITH (HOPMYJIBI OMHAPHBIX COCAMHEHUH; Ha3bIBATh OMHAPHBIC COSAMHEHUS 110 (hopMysiaM
Hay‘{I/ITI)CH JaBaThb OHpe}IeJ’[eHI/IH IIOHATUSAM: OKCHUIBI, HpI/IHa)I.]'[e)KHOCTb BCHICCTB K Knaccy OKCHABI,

20 Okcubt CPaBHUBATH MX; COCTABJIATH (POPMYIIBI OKCHUJIOB; HA3bIBATh COSTUHEHHUS 10 (hOpMysIaM; OTIMCHIBATh




21 I'unpune

22 OcHoBaHus

23 OcHoBaHus

24 Kucnorst

25 Kucnotsr

26 Comnu

27 Comnu

28 AMop(hHBIC U KPUCTATHYECKUE

BCIICCTBA.

CBOICTBA BEILIECTB

Hayuutbcs naBaTh onpeaeneHus NOHATUSAM: TUAPUABL; IPUHAIEKHOCTh BEIECTB K KIIACCY TUAPUIBL;
CPaBHHBATH HX; COCTABIIATH (HOPMYIIBI THIPUIOB; HA3bIBATh COCIMHEHUS IO (POPMYJIaM; OMUCHIBATH
CBOICTBa BEIIECTB

Hayuutbcs naBaTh onpeaeneHus NOHATUSM: OCHOBAaHUS, LIEJIOUH, KAUeCTBEHHAsl PEaKLUsl, HHIUKATOD;
MIPUHAIEKHOCTD BEIIECTB K KJIACCY OCHOBAHUS; CPABHUBATD MX; COCTABIATH (OPMYIIHI OCHOBAHHH;
Ha3bIBaTh COEIMHEHUA 10 (POpMyJiaM; ONTUCHIBATh CBOMCTBA BELIECTB

Hayuutbcs naBaTh onpeneneHys NOHATUSAM: OCHOBAHUS, LIEJIOUH, KAUECTBEHHAsl PeakLus, UHIUKATOP;
MIPUHAJUICKHOCTH BEILIECTB K KJIACCY OCHOBAHHUS; CPAaBHUBATh UX; COCTABIIATH (POPMYJIBI OCHOBAHUA;
Ha3bIBaTh COCIMHEHHS IO (POPMYIIaM; OTMCHIBATH CBOHCTBA BEIIECTB

Hayuutbcs naBaTh onpeaeneHus MOHATUSAM: KUCIIOTHI; KUCIOPOJICOIepKaIre U OECKUCIOPOTHbIE
KHCIIOTHI ;cpejia pacTBopa; p P, kauecTBeHHas peakIus, HHAUKATOP; TPHHAIJICKHOCTD BEIIECTB K KIaccy
KHCIIOT; CPaBHUBATh HX; COCTABIIATH (POPMYJIBI KHCIIOT; Ha3bIBATh COSAMHEHHUS 110 (hOPMYIIaM; OTIHCHIBATh
CBOMCTBA BEIICCTB

Hayuutbcs naBaTh onpeaeneHus MOHATUSAM: KUCIIOTHI; KUCIIOPOJCOepKAIIe U OECKUCIOPOIHBIE
KHCIIOTHI; CpeJla pacTBopa; pP, kKauecTBeHHas peaklns, HHIUKATOP; MPUHAJICKHOCTh BELIECTB K KJIACCY
KHCIIOT; CPaBHUBATh HX; COCTABIIATH (POPMYIIBI KHUCIIOT; Ha3bIBATh COCAMHEHHUS 110 (hOPMYIIaM; OTIHCHIBATH
CBOMCTBA BEIICCTB

HayunThcs naBath onpeneneHys NOHATHAM: COJIU, KA4eCTBEHHAs PeaKLus; IPUHAIIEKHOCTb BELECTB K
KJIaccy CONei; CpaBHUBATh UX; COCTABIATH (POPMYJIBI COJICH; HAa3bIBATh COSAMHEHUS IO (opMyIIaMm;
OIUCHIBATH CBOMCTBA BELECTB

Hayuutbcst faBaTh onpeneneHys MOHATHSAM: COJIM, KaYeCTBEHHAs pEeaKIMsl; MPUHAAJIEKHOCTh BELIECTB K
KJIACCY COJICH; CPABHUBATH MX; COCTABIIATH ()OPMYITBI COJICH; HA3bIBATh COCTUHEHUS TI0 (hOpMyIiaMm;
OIMCHIBATH CBOVMCTBA BEILECTB

Hay‘-II/ITLCSI JAaBaTb ONPCACIICHUS TOHATHUAM! aMOp(I)HI)Ie 1 KpUCTAJUIMYCCKHUE BCUICCTBA; KPUCTAJUINICCKAA
peméTKa, aTOMHasl, NOHHasl, MOJICKYJIApHAs, METAJITIMUCCKAs peLHéTKI/I; YCTaHaBJIMBATL CBA3b COCTAB-




Kpucrannuueckue peméTku.

29 YucThIe BEIISCTBA U CMECH 1

30 MaccoBast 1 00beMHast 10 1
KOMITOHEHTOB B CMECH M pacTBOpax

31 O0600111eHIE U CUCTEMATH3AIINAS 1
3HaHui 110 TeMe «CoeauHeHns
XUMHMUYECKUX DIIEMEHTOBY.

32 Koumponvuas paboma Ne 2 1

no meme: «Coeounenuss Xumuyeckux
2NIEMEHINOBY

XUMHYECKas CBS3b - KPUCTAJUINUECKAs PEIIETKA; XapaKTePU30BaTh PELIETKH, IPUBOIUTH IPUMEPHI
BEILECTB C Pa3HbIM TUIIOM PELIETKU

Hay‘-II/ITI)Cﬂ JAaBaTh OMPCACIICHUS MMOHATHUAM: YUCTBIC BCIIECTBA, CMECH, XUMHUYECKUH aHaJIn3; ONpeaACIATh
CITOCOOBI pasacicHuA cMeced B 3aBUCUMOCTH OT CBOMCTB KOMIIOHEHTOB

Hay‘-II/ITI)Cﬂ JAaBaTh OMPCACIICHUS MMOHATHUAM: MAaCcCOBas J0JIsA paCTBOpéHHOFO BCIICCTBA, 00BEMHAs J0JIA
BEIIECTBa B CMECH; p€IaTh 3aJa4r C UCIIOJIb30BaAaHHUEM JaHHBIX ITOHSTUH

Hayuntbcs mpUMeHATh NOTy4YE€HHbIE 3HaHUSI B COOTBETCTBUU C pellaeMoi 3a7aueil; pacKpbITh CMBICI
BaXHEHIINX M3YUYECHHBIX OHITHI; KiIaCCH(UIIMPOBATh, COCTABIATE, HA3BIBATH BEIIECTBA, IPOBOJUTH
BBIYHCIICHUS

HpI/IMeHHTL MOJIYYCHHBIC 3HAHU B COOTBETCTBHUU C pemaeMoﬁ sanaqeﬁ;

[1: ucnonp30BaTh 3HAKOBO - CHMBOJIMYECKHE CPEACTBA JJIs peLIeHHU 3a]1a4; IPOBOIUTH HAOIIOICHUS;
CpaBHEHHE, KlIacCCH(PHKAIINIO, CO3/IaBaTh 000OIIEHs, yCTAHABIUBATH AHAJIOTHH, JAEIaTh BHIBOJIBI;
MMOHUMATh, HHTEPIIPETUPOBATE U IPE00Pa30BEIBATE HH()OPMAIINIO, IPEICTABICHHYIO B Pa3IMIHBIX (hopMax

P: popmymipoBats ek ypoka u CTa-BUTH 33a4H, HEOOXOIUMEIE IS €€ TOCTYDKEHIS; TNTAHUPOBATH CBOIO
JeSITeNEHOCTD U IIPOTHO3UPOBATH €€ Pe3yibTaThl; paboTaTh B COOTBETCTBHH C aITOPHUTMOM JIEHCTBUIA;
KOPPEKTHUPOBATh CBOU JEHCTBUS; OPOPMIISTH OTUET

K: ciymate u BeTynarte B IHaJIor, y4acTBOBATh B KOJUIEKTUBHOM OOCYXJICHUH MPOOJIEM; CTPOUTh
IIPOAYKTUBHOE B3aMMOJEHUCTBUE C YYUTEIEM U CO CBEPCTHUKAMM.

JI. ®opmupoBaHre yMEHUS TPAMOTHOTO OOpAIIeHHUs C BEIECTBAMU B XUMUYECKOM KaOWHETe U B OBITY;
MOHMMaHNe 3HAYMMOCTH €CTECTBEHHO — HAyYHBIX 3HAHUN B TIOBCEHEBHOM KU3HU, TEXHUKE, METUITIHE,
IUTSL pelIeHAs IPaKTHIeCKUX 3a1a4; (OPMUPOBAHUE HKOJIOTHIECKON KYIbTYPBI

HN3meHeHusi, mpoucxoasinue ¢ BemecrsamMu - 12 yacon

33

Amnanus x/p. @u3HYeCcKHe SBICHUS.

1

Hayuutbcs naBaTh onpeneneHus NOHATUAM: IUCTWUISILNSA, KpUCTAJIIN3alysl, BbIIapUBaHUeE,
¢mIpTpOBaHUE, BOTOHKA, OTCTANBaHNE, IEHTPHU(PYTUPOBAHNE; YCTAHABIMBATH IIPHYMHHO- CJICICTBEHHBIC




34 XHUMHYECKHE PEaKIHU

35 XuMHYECKUe ypaBHEHUS.

36 PacuéTsl 10 XUMHUYECKUM
YPaBHEHUSIM.

37 PacueTsl Mo XuMHYECKUM
YPaBHEHUSM..

38 Peakmuu pasioxeHust

39 Peaknnu coequHeHus.

40 Peakiuu 3amenienus

41 Peaxnun oOMeHa

CBA3U MCXKIAY (I)I/ISI/I‘ICCKI/IMI/I CBOMCTBaMHU BELIECTB U criocodoamu pasaciICHUA cMmecen

Hayuutbcs naBaTh onpeaeseHrs NOHATUSAM: XUMUUECKas peakLus, peaKkius TOpeHus, IK30TepMUUECKHE,
SHAOTEPMHUYECKHUE PEaKLINU; HAOMIOIaTh U OMHUCHIBATD IPU3HAKU U YCIOBUS TEUSHHS] XUMHYECKUX
peaKIuii; 1enaTh BBIBOIBI HA OCHOBE aHAIHM3a HAOIIOICHUN 3a SKCTIEPUMEHTOM

HayuuThcs qaBaTh onpeneneHus NOHATUAM: XUMHYECKOE ypaBHEHHUE; OOBSICHITH 3aKOH COXPAHEHHS MacChl
BEILECTB C TOUKH 3PEHUS] ATOMHO - MOJIEKYJISIPHOT'O YUEHUS; COCTABIIATh YPABHEHUS XUMUUYECKUX peaKIuil
Ha OCHOBE 3aKOHA C.M.B.; KJIaCCH(HIIUPOBATH PEAKIUH 0 TEIIIOBOMY 3P PEKTy

Hay‘II/ITI)C}I BBITIOJIHATD PACYETHI 10 XUMUYCCKHUM YPAaBHCHUAM Ha HAXOXICHUE KOJINYCCTBA BECIIECTBA,
Macchl, 00BEMa NpOAYKTa p€aKU C UCITOJIb30BAHUEM IMOHATHUS «IOO0JISI»;

Hayuutbcs naBaTh onpeaeneHus NOHATUSAM: PEeaKIIui pa3iokKeHUs, CKOPOCTh XUMHUUECKOHN peaKIui,
KaTaJIN3aToOPbL, PEPMEHTHI; KIACCH(DUIIMPOBATh XUMUIECKIE PEAKIIH; HAaOMOIaTh M ONUCHIBATD IPU3HAKH
1 YCIIOBHS TEUCHUSI XUMHUICCKUX PEAKIIUiA, IeNaTh BEIBOABI HA OCHOBAaHWH aHAN3a HAOIIONEeHHH 3a
XUMHYECKUM IKCTIEPUMEHTOM

Hayqpm)cx JAaBaTh OMPCACIICHUS MMOHATHUAM: PEAKIINU COCIUHCHNA, PCAKIIUU PA3JI0KCHU, 06paTI/IMI>Ie
pcaknuu, HeOGpaTI/IMI)IC PpCaKum, KaTAJIMTUICCKUEC PEAKIINH KJ'IaCCI/I(l)I/IIII/IpOBaTL XUMHUYCCKUE PCAKIINU,
Ha6J'IIO,Z[aTL 1 OIMMCBIBATh IIPU3HAKU U YCJIOBUA TCUCHUA XUMHYCCKUX peaKI.lPIfI, JcJ1aTh BBIBOJBI HA
OCHOBAHHWH aHaJIU3a HaGHIO[[eHI/Iﬁ 34 XUMHWYCCKUM 3KCIICPUMCHTOM

HayunThcst maBath onpeneeHus HOHATHIM: PEaKIIAU 3aMEIICHS, PEaKINU Pa3IoKeHHsI, 00paTuMBble
peakium, HeoOpaTUMbIE peaKIlui, KaTATUTUIECKHE PEaKIIUH; KITaCCU(UIIMPOBATh XMMUYECKHIE PEAKIINU;
HaOI0aTh U OMUCHIBAThH MPU3HAKU U YCIIOBHUS TEUCHUSI XUMHUUECKUX PEAKIIHid, 1eJaTh BHIBOJIbI HA
OCHOBaHWH aHAJHM3a HAOMIOJCHUH 32 XUMIUUECKUM dKCIIEPUMEHTOM

Hayautbcs naBaTh onpeaeicHNs MOHATHAM: pEaKIiid 0OMEHa, peaKkIiyi HeHTpan3aliy;
KJIACCU(PUIIMPOBATH XUMHUYCCKUE PEAKIINH; HAOIOIaTh U ONMCHIBATH TIPU3HAKU U YCIIOBHUS TCUCHHS
XUMHUYECKUX PEAKIIUH, IeaTh BHIBOIBI HA OCHOBAaHUH aHATN3a HAOJIFOICHUH 32 XUMHUECKUM
AKCTIEPUMEHTOM

HpI/IMeHHTB TIOJIYYCHHBIC 3HAHU NIPU PEHICHUHY KOHKPETHBIX 3a1a4




42 Turbl XuMUYECKUX peaknui Ha
MpUMeEpPE CBOICTB BOIBI

43 O0o0061menne no reme «M3menenus,
MPOUCXOMSIINE C BEIICCTBAMUY

44 Koumponvuas paboma Ne 3

no meme.
((HS’M@H@HM}Z, I’lpOMCXO()ﬂM{M@ C
seujecmeamu).

Hay‘-II/ITI)CSI MNPUMCEHATH NOJTYUCHHBIC 3HAHUA B COOTBCTCTBHUU C pemaeMoﬁ 33[[3‘161\/'[; PACKPBITh CMBICJI
BayKHEHIITX N3Yy4YCHHBIX HOHHTI/If/’I; KJ'IaCCI/I(bI/II_II/IpOBaTI), COCTaBJIATH, TUCATh YPABHCHUA XUMHUYCCKUX
peaKHHﬁ, BBITIOJIHATE PACYETHI 10 XUMHUYCCKUM YPABHCHUAM

[IpumensTs omydeHHbIe 3HAHUSI B COOTBETCTBUU C PEIIaeMOi 3a/1a4eil;

I1: ncnonp30BaTh 3HAKOBOE MOACINPO-BaHUC, OCYHICCTBIIATH KAYEKCTBECHHOC K KOJIMYECTBEHHOC OIMMCAHUE
, OCYHICCTBJIATH CPABHECHUC, KHaCCI/IQ)I/IKaHI/I}O, cOo3daBaThb O606HICHI/I$I, YCTaHaBJIMWBATh aHAJIOTUU, ACIATh
BBIBO/JbI,

P: bopmynupoBaTh L1eIb ypoKa U CTa-BUTh 3a7aud, HEOOXOAUMBIE [T € 10-CTHXKEHUS; TUNIaHUPOBATh
CBOIO JICATENb-HOCTh W TIPOTHO3UPOBATH €€ pe3ysbTaThl; pad0TaTh B COOTBETCTBHH C aJTOPUTMOM
JIENCTBUI; KOPPEKTUPOBATH CBOU JCHCTBUS;

K: cTpouTs pedeBrie BEICKa3bIBaHUS B MUCEMEHHOH (hOpME; BBIPaXKaTh U apTYMEHTHPOBATEH CBOIO TOUKY
3peHHUS.

dopmupoBanue JOOPOCOBECTHOTO OTHOIICHUS K YICHHUIO ; TOTOBHOCTH U

CITOCOOHOCTH K CaMOpPAa3BUTHUIO U CaMOO6p8.30BaHI/IIO Ha OCHOBC MOTHBAaIlUH K 06yquH10 1 ITO3HAHUIO

HpaxkTuxkym Ne 1 «Ilpocreiiliue onepauuu ¢ BemecrsamMmmu» - 3 yaca

45

IIpakTuuyeckas padora Ne 1

no Teme «IIpaBuia TeXHUKH
0e30MacHOCTH MPH padoTe B
XUMHYECKOM KabuHeTre. [Ipuémbl
oOpartieHus ¢ 1a00paTOpHBIM
00opyI0BaHHEM U HarpeBaTeIbHBIMU
npubopamu». [Ipaxmuueckas paboma
(OomauwiHuil 3KCnepumenm)

o Teme: «HaOmonenus 3a
HU3MEHEHUSMH, TIPOUCXOJISIIIMH C
ropsiuei CBeUOl, X ONUCaAHUEN.

Ipaxmuueckas paboma (Oomawinuil

Hayuutscst pabotaTh ¢ 1a00paTOpHEIM 000pYAOBAHNEM U HATrPEBATEINEHBIMU MPHOOPAMHU B COOTBETCTBUH C
npasunamu Tb ;

HaOI0aTh 3a CBOWCTBAMH BEUIECTB U SIBICHUSMH, IPOUCXOAALIMMHE C BEIIECTBAMH; OMIMCHIBATD
XUMUYECKUH SKCTIEPHMEHT; (POPMYITUPOBATE BHIBOIBI II0 PE3YIIETATAM IIPOBEAEHHOTO SKCIIEPHMEHTA

Hayuwnthcst paboTath ¢ 71a00paTOpHBEIM 000PYIOBAHHAEM U HATPEBATEIEHBIMH TPUOOPAMH B COOTBETCTBUH C
npasunamu Th ; HaOIr0MaTh 32 CBOWCTBAMHM BEIIECTB U SIBICHUSAMHU, IPOUCXOISAIIMMH C BEIIECTBAMU;
OIMHCHIBATh XUMUYECKHIA DKCIIEPUMEHT; (HOPMYITHUPOBATh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO




9KCnepumenm)
0 TeMe: «AHAJIM3 MTOYBBI ¥ BOIBDY.

46 IpakTuueckas padora Ne2 1
o Teme «lIpu3HaKy XUMHUIECKIX
PpeaKuiD.

47 IpakTuueckas padora Ne3 1

o Teme «IIpuroroBreHne pacTBopa
caxapa M OIpeeeHne MaCCOBOM TOJH
€ro B PacTBOPE».

OKCIICPUMCHTA

Hayuutbcs padorats ¢ 1abopaTOpHBIM 000PYAOBaHUEM U HarpeBaTeIbHBIMU TPUOOPAMH B COOTBETCTBUU C
npaBuwiaMi Th ; TOTOBUTH pacTBOPEI; ONMCHIBATH XUMUUECKHH IKCIIEPUMEHT; (OPMYIHPOBATEH BEIBOAKI 10
pe3yipTaTaM MpoBEAEHHOTO HKCIIEPUMEHTA.

[1: caMOCTOSATENBHO MTPOBOANTE HAOIOICHUS, ICNIATh BHIBOIBI

P: IUIaHUPOBATH CBOIO ACATCIbHOCTD, HAXOAUTH AJITOPUTM BBITIOJIHCHHUA ITOCTaBIICHHOM 3aJa4u,; pa60TaTL B
COOTBETCTBUU C AJITOPUTMOM I[eﬁCTBHfI; KOPPEKTUPOBATH CBOU ﬂeﬁCTBHH; O(I)OpMJ'ISITI) OT4YET

K: ctpouTs peueBbie BbICKa3bIBaHUS B TUCbMEHHOU (hopMe; BBIpaXKaTh U apryMEHTUPOBATH CBOIO TOUKY
3pEHMUS, OCYIIECTBIATE YIeOHOE COTPYAHNIECTBO C YIUTEIIEM U CBEPCTHUKAMH.

JInaaocTHEIE:

dopMupoBaHKE TIO3HABATEILHOTO HHTEpEca K U3YYCHUIO0 XUMHUH; TOHUMAaHUE 3HAYUMOCTH 3HAHUH 15
peIIeHHs TPaKTHYESCKUX 3a1ad ; GOPMHUPOBAHHUE YMEHHUS TPaMOTHOTO OOPAIICHNUS C BEIIECTBAMHE B
XUMHUYECKOM 1a00opaTOpuu U B OBITY.

PacrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJUTOB — 18 yac

48 PactBopenme kak Gpm3uko-xuMudeckuit | 1
mporecc.

49 DNEeKTPONUTHYECKAs IUCCOLUALIS 1

50 OCHOBHBI€ MOJIOKEHHSI TEOPHH 1

Hayuutbcs naBaTh onpeaeneHus NOHATUAM : pacTBOP, THAPAT, KPUCTAIUIOIUPAT, HACHILLEHHBIH,
HEHACBIIIEHHBIN, IEPECHIIEHHBIA PacTBOPBI; PACTBOPUMOCTh; ONPENENIATh PACTBOPUMOCTH BELIECTB IO
KPUBBIM PaCTBOPUMOCTH

Hay‘-II/ITLCH OaBaTh OIPCACIICHUA IMOHATHUAM : DJICKTPOJIUTHYCCKASA JUCCOLUAIINSA, DJICKTPOJIUTEI,
HEBJICKTPOJIUTLI, CTCTICHb AUCCOMAall, CUJIbHBIC U ciadbIe SJICKTPOJIUTBL

Hayuutbest naBath onpe/esieHrs MOHSATHSIM : KATHOHBI, aHUOHBI, KUCJIOThI, OCHOBAHUS, COJIM; COCTaBJISTh
ypaBHeHHs D] BellecTB; WIUTIOCTPHUPOBATH IPUMEPAMH OCHOBHBIE ToJIoKeHUs TO/], reHeTnyeckyo




BHGKTpOJ'II/ITI/I'-IeCKOI\/'I Jucconuyanmu.

51 Nonusle ypaBHEeHUS

52 Kucnotsl, ux xnaccudukanus .

53 XHUMHUYECKHE CBOMCTBA KHUCIIOT

54 OcHoBaHUs, X KJIACCH(PHUKAIHS U
CBOMCTBA.

55 XHUMHYECKHEe CBOMCTBA OCHOBAaHUM

56 OxKcuIbl, X KIacCU(pHUKALUS .

57 XHUMHUYECKHE CBOMCTBA OKCHIOB

B3aUMOCBA3b MCKAY BCIICCTBAMUA ( IpOCTOC BCIICCTBO — OKCU - THAPOKCHUI — CO.]'II))

Hayuutbcs naBaTh onpeaeneHus NOHATUSM: HOHHBIE YPaBHEHUS; COCTABIIATh MOJIEKYJISIPHBIE, TIONHBIE U
COKpAIlleHHBIC HOHHBIE YPaBHEHHS XUMIUCCKUX PEaKINil; HAaOII0IaTh U OMHUCHIBATH PEAKIINU MEXIY
JIEKTPOJIUTAMHU C IIOMOLIBIO €CTECTBEHHOTO SI3bIKA U SI3bIKA XUMHH

Hay‘-IHTI;Cf[ JAaBaTh OIPCACIICHUS MMOHATHUAM: KUCIIOTBI; COCTABJIATHL MOJICKYJIAPHBIC, ITOJIHBIC U
COKpAIICHHBIC NOHHBIC YPABHCHUS XUMUYCCKUX peaKHI/Iﬁ C Y4aCTHUEM KHUCJIOT, Ha6J'IIOI[aTI> 1 OIINCBIBATH
pPCaKIrr MEXIY SJICKTPOJIUTAMHU C ITOMOIIBIO €CTECCTBEHHOI'O A3BIKA U A3bIKA XUMUH, IIPOBOAUTH OIIBITHI,
NOATBCPKAAOIIUC CBOICTBA KUCIOT C CO6J'II'0II€HI/ICM IIpaBuJI Tb

Hay‘II/ITI)CSI JAaBaThb OIPCACIICHUS MMOHATHUAM: OCHOBAHUSA; COCTABIIATH MOJICKYJIAPHBIC, ITOJIHBIC U
COKpAIICHHBIC NOHHBIC YPABHCHUS XUMUYCCKUX peaKuMﬁ C yJaCcTuemM OCHOBaHHﬁ; Ha6J'IIO):[aTI> nu
OIMMCBIBATh PCAKITUN MECKIY IJICKTPOJIUTAMHU C IIOMOIIBIO €CTECTBECHHOTI'O A3BIKA U A3bIKA XUMUH,
MIPOBOAUTH OIIBITHI, MIOATBEPIKAAONINE CBOICTBa OCHOBAHUI C CO6J'IIO)1€HI/IGM IpaBujI Tb

Hayuutbcs naBaTh onpeneneHys NOHATHSAM: OKCUABL; COCTABIISATh MOJIEKYJISIPHBIE, TIOTHBIE U
COKpaIlleHHbIE HOHHBIE YPABHEHHSI XUMHUYECKUX PEAKIINN C YIaCTHEM OKCHJIOB; HAOIIO/IaTh U ONMCHIBATh
peaKIu MEXIy HIEKTPOIUTAMH C TIOMOIIBIO0 ECTECTBEHHOTO SI3BIKA U SI3BIKA XUMHUU; TPOBOIUTH OITBITHI,
MIOJITBEPIKTAIOIIUE CBOMCTBA OKCHIIOB ¢ coOmoieHueM npasun Th

Hay‘lI/ITI)CH JaBaThb onpe;[eneHH;I IIOHATUSAM: COJIM, COCTABJIATH MOJ'IeKyJ'IHpHI)Ie, IIOJIHBIC 1 COKpa]J_[eHHI)Ie
HOHHBIE YPABHEHUS XUMHYECKUX PEAKIIHI C YUACTHEM COJICH; HaOIIOIaTh ¥ OMMCHIBATD PEAKIIMH MEKITY
3JIEKTPOJIUTAMH C TIOMOIIIBIO €CTECTBEHHOTO SI3bIKA U SI3BIKA XUMHH; IIPOBOIUTH OITBITHI, TOITBEPIKIAIOIIHE
CBOICTBa coJieid ¢ cobmoaenneM npasui Th

Hay‘{I/ITBCSI JaBaThb OMPCACIICHUS MTOHATHUAM: FeHEeTHYSCKUH psAd; COCTABJIATL MOJICKYJISIPHBIC, TTOJTHBIC U
COKpalllCHHBIC HOHHBIC YPABHCHUA XUMHNYICCKHUX peaKHI/Iﬁ , COOTBCTCTBYIOIIXEC IMMOCICAOBATCIBHOCTH




58 Knaccudukanus coneit

59 CsoiicTBa comneit

60 I'eneTryeckas CBSI3b MEXKIY KIIaCCaMU
BEIIICCTB

61 YPOK — pakTUKYM

62 O06001IeHE 10 TEME
«PactBopenue. PactBopsi. CBoiicTBa
PacTBOPOB DIEKTPOIUTOBY.

63 Koumponvuas paboma Ne 4
no meme
«Pacmeopenue. Pacmeopui. Ceoticmea
PACMBOPO8 INEKMPONUNOBY.

64 OKHUCITUTENBHO - BOCCTAHOBHUTEIIEHBIE

peaxiun

65

OKHCIUTEIBHO - BOCCTAHOBHUTEIIHHBIC

npeBpameHHﬁ BCIUICCTB PA3JIMYHBIX KJIACCOB; Ha6.]'IIO)IaTB 1 OMMUCBIBATH PCAKIHHU MEKIY IJICKTPOJIUTAMHU C
IIOMOIIIBIO €CTCCTBCHHOT'O A3bIKA M A3bIKA XUMHH,

[IpuMeHAT NoMy4YeHHbIE 3HaHUS B COOTBETCTBUH C peIIaeMon 3afjaueil; pacKpbIBaTh CMBICI

Ba)KHEWIINX U3YYEHHBIX TOHATUN

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUS B COOTBETCTBUU C pemaeMoﬁ 3a,uaqef/'1; ; PaCKpbIBATh CMBICII

Ba)KHEUIINX U3Yy-UECHHBIX MOHSATHI

HpI/IMeHHTL MOJIYYCHHBIC 3HAHU B COOTBETCTBHUU C pemaeMoﬁ 33}13‘16171;

I1: ncnonp30BaTh 3HAKOBO - CUMBOJIHUYECKHUE CpeacTBa AJisd paCKPLITUA CYIITHOCTU peaKHI/Iﬁ; co3aaBaTh
O606H_IGHI/IH, yCTaHaBJIMBaTh aHAJIOTUHU, IPUYIUHHO- CJICACTBCHHBIC CBA3H, CJIaTh BBIBOJbI; IIPOBOIUTH
Ha6J'II-OI[CHI/Ie; HUHTEPIIPETUPOBATH I/IH(i)OpMaHI/I}O, NpeACTAaBJICHHYIO B BUIC PUCYHKOB U CXCM;

P: bopmynupoBaTh 1eab ypoka u cTa-BUTh 3a7a4u, HEOOXOAMMBIE [T € 10-CTHXKEHUS; TUNITAHUPOBATh
CBOIO JIEATENL-HOCTh U IPOTHO3UPOBATh € pe3yNbTaThl; padoTaTh B COOTBETCTBUH C aJITOPUTMOM
JICHCTBHI; KOPPEKTUPOBATH CBOU JACUCTBUS; OHOPMIISTH OTYET

K: cTpouTs peueBrbie BEICKa3bIBaHUS B MUCEMEHHO (hOpME; BBIPaXKaTh M apryMEHTHPOBATEH CBOIO TOUKY
3peHHUS.

Jlmanoctasle: @opMupOBaHHE T0OPOCOBECTHOTO OTHOIICHHMS K YICHHIO U YMECHUS YIIPABIATH CBOCH
MO3HABATEIHLHON EATEIILHOCTHIO; (DOPMUPOBAHIE YMEHHUS TPAMOTHOT'O OOPAIICHUS C BEIECTBAMH

Hayuutbcst naBate onpenenenus nousitusim: OBP, okucnuTens, BOCCTAaHOBUTENH, OKUCIICHUE,
BOCCTAaHOBJICHHE; 3aNKMChIBaTh ypaBHeHss OBP 1o aaroputmy, HCmosb3yst METOT 3JIEKTPOHHOTO OajaHca.




peakiuu

I1: ucnonb3oBaTh 3HAKOBO - CHMBOJIMYECKHE CPEACTBA AJISl PACKPBITUS CYILIHOCTH PEeaKLUii; CO31aBaTh
00001IeH s, YCTaHABINBATH AHAIOT U, IPUIMHHO- CIICJICTBCHHBIC CBSI3H, JICIaTh BEIBOJEI;
HHTEPIPETUPOBATH HH(OPMALIUIO, IPEACTABICHHYIO B BU/IEC CXEM; BHIITOJIHATE NPSIMBIC HHIyKTHBHBIC
JI0Ka3aTeNbCTBA

P: ¢popmymmpoBats meib ypoka u CTa-BUTH 334a4H, HEOOXOIUMEIE VIS €€ TO-CTIKCHNS; ITaHUPOBATh
CBOIO JIeATENIb-HOCTh U IPOTHO3UPOBATh €€ pe3yJbTaThl; padoTaTh B COOTBETCTBUU C aJrOPUTMOM
JEHCTBUI; KOPPEKTUPOBATH CBOU JACUCTBUS; OQOPMIISITE OTYET

K: cTpouTh peueBbie BEICKa3bIBAHUS B MUCBEMEHHOM (hOpME; BBIPAXKATh M apIYMEHTHPOBATH CBOKO TOUKY
3peHHUSL.

IpakTukym Ne 2 «CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB — 1 yac

66 IIpakTuueckas padora Ne 4 1 Hayuutbcs pabotats ¢ 1abopaTOpHBIM 000PYAOBaHUEM U HArpeBaTeIbHBIMU TPUOOPAMH B COOTBETCTBUU C
o Teme «Perenue npasunamu Th ; HabIr0aTh 3a CBOMCTBAMH BEILECTB U SIBICHUSMHE, IPOUCXOISAIIUMHU C BELIECTBAMU;
JKCIIEPUMEHTAJIbHBIX 3a/1au». OIIMCHIBATh XUMHUECKHUN IKCIIEPUMEHT; (POPMYITHPOBATH BEIBOAKI IO PE3yIbTaTaM MPOBEAEHHOTO

9KCIEPUMEHTa

I1: camocTOATENTFHO IPOBOUTE HAOMIOACHUS, AETATh BHIBOBI

P: mmanupoBaTh CBOIO AEATETHHOCTD, HAXOANUTH ANTOPUTM BHIITOTHEHHUS ITIOCTABICHHON 3aa4ul; padoTaTh B
COOTBETCTBUH C JITOPUTMOM ACHCTBUI; KOPPEKTUPOBATH CBOU JICHCTBUS; O(OPMIIATE OTUET

K: cTpouTs pedeBrbie BEICKa3bIBaHUS B MUCEMEHHOM (hOpMeE; BBIPaXKaTh M apTYMEHTHPOBATEH CBOIO TOUKY
3pEHHUS, OCYIIECTBIISTh YI€OHOE COTPYAHHUECTBO C YIUTENIEM U CBEPCTHUKAMU

Pe3epB — 2 yaca

67 Heopranndeckue BemiecTsa, Ux 1 Hayuutbcs caMOCTOSITENbHO IPUMEHSTH 3HaHUS, II0JIyUYEHHbIE IPU U3YYEHUU Kypca XUMUHU, IIpU
COCTaB, CBOMCTBA, IPUMEHEHHE BEITTOTHEHUH TA00PAaTOPHBIX M MPAKTUIECKUX paboT; BEIOMPATh 3a1aHHS B COOTBETCTBHH C CAMOOIICHKON

JIMYHOCTHBIX I[OCTHX(CHHﬁ.
68 TuIbl XUMUYECKUX PEaKLUH. 1 I1: ymMeTs reHeprupoBaTh UJIEH U OTIPENCIATh CPEJCTBA, HEOOXOAUMBIC IJIsl MX pean3aiun

P: (1)OpMy.]'II/IpOBaTB [ECJIb YpOKa U CTa-BUTHb 3ala4H, HeO6XOI[I/IMLI€ Js e€ JOCTHIXKCHUSA,; IIIIAaHUPOBATH CBOKO
ACATCIIbHOCTD U IIPOTrHO3UPOBATH eé PE3YIIbTAThI; pa6OTaTL B COOTBCTCTBUU C aJITOPUTMOM HeﬁCTBHﬁ;




OCYIIECTBIIATH PEPIICKCHIO CBOCH NESTEIBHOCTH

K: cnymate u BcTynate B AMAJIOT, y4aCTBOBAThH B KOJUIGKTUBHOM 00CYXAEHUHU MPOOIeM; CTPOUTD
MIPOJYKTUBHOE B3aMMOICUCTBUE C YUUTEIEM U CO cBepcTHUKaMHU. JI. :DopMHupoBaHUe MO3HABATEIBHOTO
HWHTEpeca, J0OPOCOBECTHOTO OTHOMICHUS K YUCHUIO M YMEHHSI YIIPABILATh CBOCH MMO3HABATEIHHOM
JEeSITENbHOCTBIO;

Hroro: 68 yacos. U3 Hux:
I[MpakTuyeckux - 4u;
Koutpoabubix padort — 4 4.

TemaTnyeckoe niianuposanue 9 kiaacc ®IrOC

Ne ypoka | Coaep:xanue 9 kiaace
(pa3neJnbl, TeMbl)

Koanu.
JacoB

YHuBepcaabHble yueOHble geiictBus (Y1), npoextsl, UKT-koMneTeHIINM, MeKIPeIMeTHbIE
TIOHATHS

Tema 1. Benenune. OO011as XxapakTepUCTHKA XUMHUECKUX DJIEMEHTOB M XUMHUECKUX peakiuid. [lepuoaudaeckuii 3akoH u [lepuoaudeckas cucreMa XUMHYECKUX SJIEMEHTOB

. 1. Menneneesa (12 4)

1 XapakTeprucTuKa XUMHUYECKOTO
3JIEMEHTA HA OCHOBAHMH €r0
nonoxenus B [ICXD J1. U.

Ilosnasamenvhbvle: CTPOUTH JIOTHUECKHE PACCYKACHUS; YCTaHABIUBATH IIPUYUHHO-CIIEACTBEHHbIE
CBSI3U; IOHUMATD ,CTPYKTYPUPOBATH M HHTEPIPETUPOBATH HH(OPMAITHIO, IPEACTABICHHYIO B




Menneneena

CBoiicTBa OKCHIOB, KHCIIOT, OCHOBaHUI
U COJIEH B CBETE TEOPUU
AIIEKTPOTUTHICCKON AUCCOIMAITIH U
OKHCIIEHUSI-BOCCTAHOBIICHUS

CBolicTBa OKCHJOB, KHCIOT, OCHOBAaHUH
U COJIEY B CBETE TEOPUU
JJIEKTPOJIUTHYECKOH JUCCOLMAUN U
OKHCIIEHUS-BOCCTAaHOBJICHUS

CocTaBlieHre OKHCIUTEIIBHO-
BOCCTAaHOBUTCIIBHBIX peakunﬁ.

AMpoTepHBIE OKCHIBI U THAPOKCHIIBI

[Tepuonnueckuii 3aKOH U
ITepuoauueckas cucrema . 1.
MenneneeBa B CBETE yueHUs O
CTPOCHUH aTOMa

XuMu4eckasi opraHu3aius KUBOU 1
HEXMBOH! IPUPOABL

Knaccudukanus XUMHYECKUX peakini
10 Pa3InYHBIM MTPU3HAKAM.

ITonsTre 0 CKOPOCTH XUMUYECKOH
peakuun

TabaryHON popMe( aCIeKT CMBICIIOBOTO 3HAYCHUS ); CTPYKTYPHPOBAThH 3HAHUS, IPOBOJAUTH
HaOIIONECHU.

Pezynamuenvie: DopMyaupoBaTh LeNb ypOKa U CTABUTH 33Ja4 , HEOOXOAUMBIE JJIs €€ JOCTHXKEHUS;
TUTAHUPOBATH CBOIO JEATEIBHOCTD U IIPOTHO3UPOBATH €€ Pe3yabTaThl; paboTaTh MO IUIaHy; CBEPSThH
CBOM JICHCTBUS C IEJBIO ;KOPPEKTHPOBATH OIMIMOKH CaMOCTOSITEIIHHO.

KommynuxamueHule: CTpOUTH peyeBbIe BBICKa3bIBAHUS B YCTHOM U MUCHbMEHHOM (hopMe;
apryMeHTHPOBaTh CBOIO TOUKY 3PEHHUS.

Jluunocmmuvie: popMUpPOBaHIE TO3HABATEIBHOTO HHTEPECa K U3YUCHUIO XUMHHU , MOTHBAIIUS
00ydJaronixcs Ha IMOJy9eHNe HOBBIX 3HaHUIT; GopMHUpOBaHIE HAYTHOTO MUPOBO33PEHIST; YMEHIE

IIPUMEHATH IMOJTYYCHHBIC 3HAHUA B HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH.

Ilpeomemnvle: HAyIUTHCS JaBaTh XapaKTEPUCTUKY XUMUYECKUM JIEMEHTaM 1-3 MeproaoB 10 UX
ronoxkernio B IIC xumuueckux snementoB .M. MeHneneena .

Hayuutbcs naBath onpeieieHrue OHATHIO aM()OTepHbIEC COSAMHEHUS, TOHUMATh OTIBITHI ,
MOITBEPIKAAIONINE XUMHUECKUE CBOMCTBAa aM()OTEPHBIX OKCHIIOB M THIPOKCHIOB; HaOII01aTh,
OMHCHIBATh PEAKIIMU MEXY BEIIECTBAMH C TOMOIIBIO A3bIKA XUMHH.

Onpenenars GU3NIECKUI CMBICI TOPSIKOBOTO HOMEPAa XUMUYIECKOTO 3JIEMEHTa, HOMEpa I'PYIIIHI,
HOMeEpa IIOArPYIIIbL, TOHUMATh CMBICI SIBJICHUS IIEPUOJUYHOCTH U3MCHEHUSA CBOMCTB XUMUYECKUX
3JIEMEHTOB C POCTOM 3apsa siipa aTOMOB.

Hayunrtbces xapakTepu3oBaTh pojib XUMUUECKUX IEMEHTOB B )KMBOM HEXHUBOW NPUPOJIE.

Hay‘II/ITI)CH AaBaThb OIPCACIICHUA XUMWYCCKUM PEAKIIUAM, ONIPEACIIATDL UX CBOICTBa , IPU3HAKHU,
COCTaBJIATh MOJICKYJISIPHBIC ITOJIHBIC 1 COKPAIICHHBIC YPABHCHHUA.

,HaBaTL OMpEaACICHUC MOHATHUIO CKOPOCTb XUMHUYECKON pCaKkuuu, Ha6J'IIOZ[aTL " OIIMCBbIBATb PCAKIHU .

Hay‘H/ITLCﬂ AaBaTb ONPECACIICHUC MMOHATHIO KaTaJIu3aTOp, IOHUMATh €T0 3HAUYCHUEC TJIs1 XUMHUYCCKHUX




10

Karanuzaropst

11 O0001IeHne U cHCTEMAaTH3alis 3HaHUH
o teMe «BBenenue»
12 KonTpoabnas padoraNel no teme

«BBenenue»

peaxuui.

Hay‘-II/ITLCSI MPUMEHATDH NMOJIYUCHHBIC 3HAHUA Ha IIPAKTHUKE, I PEIICHUA ITOCTAaBJICHHBIX 3a1a4.

Tema2 . Metamsl (18 )

13 IlonoxxeHue 3JIEMEHTOB-METAJIJIOB B
IIC JI. 1. MeHnneneeBa 1 0COOEHHOCTH
CTPOCHHS UX aTOMOB.
dusnyeckue CBOMCTBA METAJIJIOB.
CIUIaBEL

14 XHUMHYECKHE CBOMCTBA METAJNIOB

15 Mertamibl B mpupojie. OO1ime crocoosl
nux Honyqum[.

16 Pemenune pacyeTHbIX 3a/1a4 ¢
TOHSATHEM MACCOBAsL O0JIS 8bIX00A
npoOYyKma

17 ITonsiTve 0 KOPPO3UU METAIUIOB

18 [Llemounble METAILIBL: OO

XapaKTCPUCTUKaA.

To3nasamenvivie: CTPOUTD JIOTHUECKHIE PACCYKICHUS; YCTAHABIUBATH IIPUYUHHO-CIICICTBCHHBIC
CBSI3H; IIOHUMATD ,CTPYKTYPHUPOBATh M HHTEPIPETUPOBATH HH(POPMAIIUIO, TIPEACTABICHHYIO B
TabaruHON opMe( acIeKT CMBICIIOBOTO 3HAYCHU ); CTPYKTYPHUPOBAThH 3HAHUSI, IPOBOIAUTH
HaOIIOCHUS.

Pezynamugnvie: @opMynupoBaTh LeNb YPOKa U CTaBUTh 33/1a4H , HEOOXOUMBIE ATl €€ TOCTIKCHHUS;
TUTAHUPOBATH CBOIO JICATEIBHOCTD U TIPOTHO3UPOBATH €€ PE3yabTaThl; paboTaTh MO MUIaHy; CBEPSThH
CBOM JICHCTBUS C IEIBIO ;KOPPEKTUPOBATH OIMIMOKH CaMOCTOSITEIBHO.

paboTaTh B COOTBETCTBUU C aITOPUTMOM.

KommynuxamueHuie: CTpOUTh peUueBbIe BBICKa3bIBAHUS B YCTHOUM U MUCHbMEHHOM (hopMe;
apryMeHTHPOBaTh CBOIO TOUKY 3PEHHUSI.

Jluunocmmuuwie: (1)0pMI/IpOBaHI/Ie IIO3HABATCIBHOI'O0 HHTEPECA K U3YUCHUIO XUMHUU , MOTHBAIIUA

00yJaroLTIXCsl Ha MOJyYeHHE HOBBIX 3HAHUIT; HYopMHUpOBaHNE HAYYHOTO MUPOBO33PEHHUS; YMEHHE
IIPUMEHATH [TOJIyYC€HHBIC 3HAHWs B IPAKTHYCCKOU AEATENBHOCTH.

Hay‘H/ITLCﬂ AaBaThb ONPCACIICHUC MMOHATHUIO MCTAJJIbI; COCTABJIATH XapPAKTCPUCTHUKY XUMUUYCCKUX
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COCI[I/IHGHI/ISI ICJIOYHBIX MECTAJLIIOB.

20

[enouHO3eMeNBHBIC METAJUIBI: O0MIast
XapaKTepUCTHKA

21

CoenuHeHus 11eJI0YHO3eMEIbHBIX
METAJUIOB.

22

ATIOMUHWN — TIEPEXOTHBINA AIEMEHT.
dusnuecKkre 1 XUMHYECKHE CBOMCTBA
anmfoMuHUs. [lomydenue u mpuMeHeHHe
ATTFOMHUHUS.

23

CoenyHeHMsl aIFOMUHUS OKCUZL U
THIPOKCH, UX aM(oTepHBIi XapakTep.

24

IpakTuyeckas padora Nel
«OcyIecTBIICHNE LETTOYKH
XUMHUYECKUX TIPEBPAIICHUI

25

XKenezo —anement VI rpynmsr
no6o4Ho# moarpymmsl. dusudeckue u
XMMUYECKUE CBOUCTBA XKene3a.
Haxoxnenue B mpupoje

26

Coenunenus xkene3a +2,1+3 ux
KA4CCTBEHHOE

omnpeeicHue. [ eHeTHYecKue Psiibl:
Fe*u Fe*s,

27

IIpakTHyeckas padora Ne2
«ITomy4yeHnue u cCBOMCTBA COETUHEHUI
METAJLIOBY

28

IIpakTuyeckas padora Ne3
«Perienne sKCIepUMEHTANBHBIX 33124
HA PacIo3HaBaHUE U MOTyUCHHUE

AIIEMEHTOB- METAJUIOB 110 uX mnonokenuto B [1C xumugeckux nementos [1.1. Meneneesa.
XapakTepu30BaTh CTPOCHHE U O0II1E CBOWCTBA 3JIEMEHTOB- METAJIOB;
YcTanaBIMBaTh IPUINHHO-CIICICTBEHHEIC CBSI3H MEXKIY CTPOCHHUEM aTOMa , XHMHYECKOM CBA3BIO,

TUTIOM KPUCTAJUIMYECKOHN PEIIeTKH METAJUIOB U UX COETUHEHUH C X 0OUIMMH (PU3UYECKUMHU
CBOMCTBaMH.

Hay‘II/ITI)CSI NMOHUMATh U JaBaThb ONPEACICHUC PANY aKTUBHOCTU MCTAJLIIOB,

Hayuntbcs cocTaBisITh XapakTEPUCTUKY ATFOMUHUS 110 MOJI0KEeHMIO B [leproanueckoii cucteme
xumMuueckux snemenToB J[.M. Menneneesa.

YMeTh NOHUMATh U COCTABJISATh YpaBHCHUA peaKHHﬁ, XapakTepu3yronue aM(l)OTepHLIe CBOMCTBa
XHMHYCCKOT'O DJICMCHTA aJIlOMHUHMUA.

CocTaBIATh YpaBHEHUS peaKLUii, XapaKTePU3YIOIIMX XUMUUECKHE CBOMCTBA METAIJIOB U UX
COCTMHEHUI; DIIEKTPOHHBIE YPAaBHEHHS TPOIIECCOB OKUCIICHUS- BOCCTAHOBJICHUS;
3JIEKTPOJIUTHYECKON AUCCOLMALIUY;

ypaBHeHI/IH C Y4aCTHUEM DJICKTPOJIMTOB, MOJICKYJIAPHBIC ITOJTHBIC U COKPAIICHHBIC HOHHBIC |

Hayuutbcs qaBaTth XapakKTEpUCTHKY JKeJie3y , aJIeMeHTy mo0ouHoi moarpymmsl VIII rpynmsl.

YcranaBiuBaTh IPUYUHHO-CIIEACTBEHHBIE CBA3U MEXKIY CTPOCHHUEM aTOMA , XUMUYECKOH CBA3BIO,
THUIIOM KPUCTAITMYECKOM PEIIETKN METAJUIOB U X COCTMHEHHN C UX OOIINMHY (PHU3UICCKIMU




COEJIMHEHUI METaJIJIOB)

29 O00011eHNE 3HAHMH IO TEME
«MeTayieD).
30 KonTtposannas padora Ne2 o Teme

«MeTabsl 1 uX COCIMHCHU .

CBOMCTBaMH;

XapakTepnu3oBaTh (QU3HUYECKHEC U XUMUIESCKHE CBOMCTBA THAPOKCHIIOB JKene3at2 u + 3;

CocTaBiiaTh YpaBHCHUA peaKHHfI, XapaKTECPpU3YHOIUX XUMUYICCKUC CBOMCTBA METAJIJIOB M MX
COCHHHCHHﬁ; SJICKTPOHHBIC YPABHCHUS IMPOIICCCOB OKUCIICHUA- BOCCTAHOBJICHHA
BHGKTpOHHTH‘IeCKOﬁ Jucconyanuu,

Hayuutbcs naBath onpezeeHne NOHITHIO METAJIIBL; COCTABIIATh XapaKTEPUCTUKY XUMUYECKUX
3JIEMEHTOB- METAJIIOB 110 MX monoxkeHnro B I1C xumuyeckux snemenToB .M. Meneneera.

Hay4uutbcs caMOCTOSTENBHO MPUMEHSTh 3HAHUS , TIOJTYYCHHBIC TTPH U3YUEHUH TeMbI MeTaslbl,
COCTaBJIATh XapaKTEPUCTHKHU 3JIEMEHTOB IT0 ITOJIOKEHUIO MX B [lepHoquueckoi cucTeMe XHMUISCKIX
anemenToB /.M. MeHneneena.

PaboTaTh ¢ XUMHYECKUMU q)OpMy.TIaMI/I 1 YPaBHCHUAMU XUMUYCCKUX peaKHI/Iﬁ C y4aCTUEM METAJLJIOB.

Tema 3. Hemetayst (27 1)

31 OOm1as xapaKTeprUCTHKa HEMETAJIIOB.

32 OO01111e XUMHUYECKHUE CBOMCTBA
HeMmeTaInIoB. HemeTtainisl B mpupone u
CIOCOOBI UX MOJTYyYCHHUS.

33 Bopopon: nonoxxenue, NoaTy4deHUe,
CBOICTBa, IPUMEHEHUE.

34 Bona.

35 [anmorensl: o01mas XxapakTepUCTHKA

Tosnasamenvubie: NCTIONIB30BATH 3HAKOBO - CHMBOJIIMYECKUE CPEJCTBA JUI PACKPBITHS CYIIHOCTH
peaxIyii; co3aBaTh 0000IIEHNS, YCTAHABINBATH aHAJOTHH, IPHINHHO- CIEJCTBEHHBIE CBSI3H,
JIeNaTh BBIBOJIBL; IPOBOANTH HAOIIOICHNE; MHTEPIPETHPOBATh HH(POpMALIHIO, TPECTABICHHYIO B
BHJIE PUCYHKOB U CXEM;

Pecynsmugnule: GopMynupoBaTh IeTb YPOKa U CTa-BUTH 3aa9H, HEOOXOAUMBIE IS €€ 10-
CTHKCHUS; IJIAHUPOBATh CBOIO JICSITENb-HOCTh U IPOTHO3UPOBATh €€ Pe3yNbTaThl; paboTaTh B
COOTBETCTBUU C AJITOPUTMOM JCUCTBHUI; KOPPEKTHPOBATH CBOU IEHCTBUS; O(OPMIIATH OTIET
Kommynuxamugnvle: CTpOUTH peueBBIC BRICKa3bIBAHHS B MIMCHMEHHOH (popMe; BEIpakaTh U
apryMEHTHPOBATH CBOIO TOUKY 3PEHHUSL.

Jluunocmuvle: DopmupoBaHue TOOPOCOBECTHOTO OTHOIICHUS K YUYSHUIO U YMEHHUSI YIIPABISITh CBOCH
MO3HABATEILHOH JIEATENILHOCTHIO; (DOPMUPOBAHKME YMEHHUS TPAMOTHOTO OOPAIICHHS C BEIIECTBAMHU
Hayuutbcsa naBate onpeznenenus noustusm: OBP, okucnurens, BOcCTaHOBUTENb, OKUCICHHE,




36 CoenuHeHMs raqoreHoB.

37 [IpakTuyeckas padora Ne4 Pemenue
SKCIEPUMEHTAIBHBIX 33724 110 TEME
«[loarpynma rajsoreHoB»

38 Kucnopon: nonoxxenue, nonyyesue,
CBOICTBa, MPUMEHEHUE.

39 Cepa: nonoKeHHe, MOIyICHUE,
CBOMCTBA M PUMEHEHHUE.

40 CoenuHeHUs cepbl

41 CepHast KMCJIOTa KaK 3JEKTPOJIUT U ee
CoMH

42 CepHast KHCJIOTa KaK OKUCIIUTENb.
[omy4enue n mpruMeHEHNE CepPHOU
KHCJIOThI

43 IIpakTHyeckas padora Ne5S Pemenue
OKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC
«[loarpynma xucmopoaa

44 A30T U ero cBoiicTaa.

45 AmMMuax u ero cpoiicta. Comu
aMMOHHSL.

46 Oxcuapl a30Ta

47 A3OTHas KHCIIOTa KakK 3JIEKTPOJIUT, €€

NPHUMCECHCHUC

BOCCTAHOBIICHHE; 3aUChIBaTh ypaBHeHUs: OBP 1o anroputmy, HCHOIB3ys METO AIEKTPOHHOTO
OaiaHca.

I1: uconb30BaTh 3HAKOBO - CHMBOJIMYECKHE CPEACTBA ISl PACKPBITHS CYIIHOCTH peaKluii;
co3zaBaTh 000OIICHNS, yCTAHABIMBATE AHAIOTHH, IIPHYMHHO- CJICICTBEHHBIE CBS3H, NETATh BBIBOJIBL;
HHTEPIIPETUPOBATH HH(POPMAITIIO, IPEACTABICHHYIO B BHIIE CXEM; BBIIIOIHATH IIPSIMBIC
WHAYKTUBHBIC JOKa3aTelbCTBA

P: hbopmynupoBaTh Lienb ypoka U CTa-BUTh 337a4, HEOOXOAUMBIE I e€ 10-CTHKEHUS;
TUTAHUPOBATH CBOIO JCATENb-HOCTh M MIPOTHO3UPOBATE €€ pe3yabTaThl; pab0TaTh B COOTBETCTBUU C
ITOPUTMOM JICHCTBHI; KOPPEKTUPOBATH CBOM JICHCTBHS; OPOPMIISATH OTIET

K: cTponTs peueBrie BEICKa3bIBaHHUS B MUCEMEHHOM ()OpMeE; BBIPAXKATh M apTYMEHTHPOBATEH CBOIO
TOYKY 3pPEHUSI.

HayunTbcs xapakTepru3oBaTh CTpoeHHE, (PU3NIECKUE U XUMUIECKHAE CBOMCTBA BOIOPOIa, XJI0pa,
Opoma, iofa, KHCIIOPOAA, CEePHI ,a30Ta M UX COSINHEHUIT; NX NOIyUYCHHE U IPUMEHEHHE, COCTABIIATh
HAa3BaHUS UX COSJMHEHUH, JaBaTh XapaKTEPUCTHKY UX CBOMCTBAM M CBOMCTBAM MX YHCTHIX BEILIECTB,
COCTaBJIATh YPaBHEHUs peaklUil Kak MOJIEKYJIIPHBIE , TAK U COKPALLEHHbIE HOHHbIE, YMETh pellaTh
3a/1a4y Ha MacCOBYIO JOJII0 BELLECTBA, ONKUCHIBATh XUMUUECKUN SKCIIEPUMEHT Ha [10JTy4yeHHE
Pa3INYHBIX TA30B;

Tosnasamenvivie: CTPOUTD JIOTHUECKHUE PACCYKICHHUS; YCTAHABIUBATH IIPUYUHHO-CIICICTBCHHBIC
CBSI3U; IOHUMATH ,CTPYKTYPUPOBATh M HHTEPIPETUPOBATH HH(OPMALIUIO, IPEACTABICHHYIO B
TaOMMYHOHN popme( acIIeKT CMBICIIOBOTO 3HAYCHHS); CTPYKTYPHUPOBAThH 3HAHHS, TPOBOIUTH
HaAOJIIOaCHUS.

Pezynamuenvie: @opMyaupoBaTth LeJb ypOKa U CTABUTH 3a7a4 , HEOOXOAUMBIE IS €€ JOCTHKEHUS;
IUTAaHUPOBATH CBOIO ACATEIFHOCTH U MPOTHO3UPOBATH €€ PE3YNbTAaThl; padoTaTh IO IUIaHY; CBEPATH
CBOM JICHCTBHUSA C IIETIbIO ;KOPPEKTUPOBATH OIIMOKHA CAaMOCTOSTENHHO.

paboTaTh B COOTBETCTBHH C aJITOPUTMOM.

Kommynuxamugnvle: CTpOUTH pedeBbIc BEICKA3bIBAHUS B YCTHOM U IUCEMEHHOW (hopMe;
apryMeHTHPOBAaTh CBOIO TOUKY 3PEHHUS.




48 A30THas KUCIIOTa KaK OKHUCIIUTEND, €€ 1
TIOJTy4CHHE
49 ®ocdop. Coenunenus pocdopa. 1

INonstne o pocdopHBIX yroOpeHnsIX

50 VYraepoa: nojgoxxeHue, NoIy4eHue, 1
CBOICTBa, MPUMEHEHUE.

51 Oxcuzpl yraepoaa. 1

52 YronbHas KUCIOTa U e€ 1
cox. JKecTKOCTb BOIBI B CLIOCOOHI €&
yCTpaHCHHUS

53 Kpewmnuii: nonoxeHue, noiay4deHue, 1

CBOﬁCTBa, IPpUMCHCHUE.

54 CoenuHeHMs] KpeMHHUSL. 1

CunukaTtHas MPOMBIIIIJIICHHOCTb.

55 IIpakTuyeckas padora
Ne6 «Ilomyuenune, cobnpanue u
pacno3HaBaHHE ra3oB»

56 O0001IeHrE 3HAHAI IO TEME 1
«HemeTtamnby.

57 KonTpoabnas pa6ora Ne3 no teme 1
«HemeTasibny.

Jluunocmuvie: HGOPMUPOBAHUE MTO3HABATEIHLHOIO HHTEPECA K H3YUEHUIO XUMHUH , MOTHBAIINS
00y4aroIxcs Ha IOJy4eHNe HOBBIX 3HAHHH; (YOPMUPOBaHHE HAYIHOTO MHPOBO33PEHUS; yMEHNUE
IPUMEHATH MOJIy4EHHbIE 3HAHUS B IPAKTUYECKOMN JEATEIBHOCTH.

Hayuutscs

Hay‘-II/ITLCH naBaThb OIPCACICHUEC IOHATHIO HEMETAJIIIBI; COCTABJIATE XaPAKTECPUCTUKY XUMHUYCCKUX
3JIEMEHTOB-HEMETAJIIOB I10 UX HOJIOKEHUIO B [IC XUMHUECKUX 2JIEMEHTOB I[I/I Meneneena.

YcraHaBIMBaTh NPUUNHHO-CIIEACTBEHHBIE CBA3HM MEKIY CTPOSHHUEM aTOMa , XHMHUYECKOH CBS3bIO,
THUTIOM KPUCTAJUIMICCKON PENIeTKA HEMETAIIOB M MX COSIMHEHUN ¢ X OOITMMH (QU3NISCKUMHU
CBOMCTBaMH;

CoCTaBIATh YpaBHEHUS peaklnii, XapaKTePU3YIOIIMX XUMHUYECKHE CBOWCTBA HEMETAJUIOB U MX
COCIMHEHUH; DIIEKTPOHHBIE YPAaBHEHHS TPOILIECCOB OKUCIICHUS- BOCCTAHOBJICHUS;
AIEKTPOIUTHIECCKON AUCCOIUAINH;

Hayuntbcs caMocTOSTETFHO IPUMEHSITH 3HAHUSA , TIOTyYEHHBIE ITPU H3yUYE€HUU TeMbI MeTasl,
COCTABJISITh XapaKTEPUCTUKH 3IEMEHTOB IO MOJ0XKEHUIO UX B [lepnonnyeckoil cucreMe XMMHUYECKUX
anemenToB /.M. MeHneneena.

PaboTtats ¢ xumIdeckuMu GopMyIaMu B ypaBHEHISIMUA XUMHICCKAX PEAKIIUH C yIaCcTHEM
HEMETaJLIOB.

HayuuTbCsi TIOHMMATh CMBICIIOBOE 3HAUEHUE SIBJICHUS AJUIOTPOIHBIX 3JIEMEHTOB HA IPUMEPE CEPBI U
€€ COCIMHEHHH, BBITIONHATh PACUYETH], YMETh MIPABUIBHO COCTABIISATh XMMUYECKUE (DOPMYIIBL,
CBSI3aHHBIE C PA3TIMYHON CTETIEHBIO OKHCICHUS XUMHIECKHX JJIEMEHTOB cepbl, hocdopa, a3oTa ,
YII€poaa U KpEMHUS. YMETh CAMOCTOSATEIBHO PELIATh IIOCTABJICHHBIE 33a4U C UCIIONIb30BAHUEM H
IIPUMEHEHUEM II0JYyYEHHBIX 3HAaHUI U YMEHU.

Tema 4. Kpatkue cBeieHNs 00 OpraHMYECKUX COSTUHECHUAX. ( S4)




58

YriaeBoaopossl.

Xapaxmepuzoeams 0COOEHHOCTH COCTaBa U CBOMCTB OPraHUYECKUX COSIUHEHUI.

Pasznuuame ipenensHble U HENMPEACTHHBIE YTIICBOAOPOIBL.

Hasvieams u 3anuceieames GopMyisl (MOJCKYISIPHBIE M CTPYKTYPHBIC) BAXKHEHIITNX MPEeACTaBUTEICH
YIJIE€BOAOPOJOB. [Ipednazams SKCIEPUMEHT 110 PACIIO3HABAHUIO COSIUHEHUI HeNpeIebHOrO
CTPOCHHUSL.

Habarooams 3a X0m0M XUMHUYECKOTO SKCIIEPUMEHTA, OITUCHIBATD €T0 U JeNIaTh BRIBOJIBI HA OCHOBE
HabOmoaeHui. Qukcuposamsy Pe3yibTaThl SKCIIEPUMEHTA C TIOMOILBIO0 PYCCKOTO (POIHOTO) SA3bIKa, a
TaKXKe C MOMOIIBIO XUMHUYECKUX (DOPMYJ U ypaBHEHHIH

59

CrupTsl

Xapaxmepuzoeamsb CIAPTHL KaK KUCIOPOACOIEPKALINE OPTAHNISCKUE COCTIMHEHIS.
Knaccuguyuposams ciupTh 10 AaTOMHOCTH.

Hasvieams ipeacraBuTeneil 0THO- M TPEXaTOMHBIX CITUPTOB U 3anuUcbiéams UX GOpMyIIbL.
Xapaxmepuz06amb KACIOTHI KaK KUCIOPOACOAep)KAIINE OPTaHNIECKUE COCIUHCHHUS.

60

Kap0OoHOBBIE KHCTOTBI

HazpiBaTh npencraBuTelel MpeAebHbBIX 1 HEIPEEIbHBIX KapOOHOBBIX KUCIIOT H 3aIIHCHIBAT UX
(opMyIIBL.

61

Kupsi, mputa

Xapaxmepuz06ams KUPbI KAK CIOKHBIE 3(UPBL, @ MBUTH — KaK COJIM KapOOHOBBIX KHCIOT
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benku, yrnesomsl

Xapaxmepuzoeams aMHHBI KaK COJIepIKalllie aMUHOTPYIIIY OpPraHMYEeCKUe COSTUHEHHSI.
Xapaxmepuzoeams aMUHOKUCIIOTBI KaK OpraHn4YecKue aM()OTepHbIC COSTMHEHUS, CIIOCOOHBIE K
PEAKIHSIM MMTOJIMKOHICHCAIHH.

Onucwviéams TpU CTPYKTYPBI OEIKOB U MX OHOIOTUYECKYIO POJIb.

Pacnosnasamu 6erky ¢ IOMOIIBIO IIBETHBIX PEaKIyil

Tema 5. O600NICHHE 3HAHUIA TT0 XUMHH 33 KypC OCHOBHO#M MIKOJBIL. I

OJIFOTOBKA K rocyapcTBEHHOM nTorosoit arrecrauu (OI'9) (6 1)
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Ileprognueckuil 3aK0H U
Ilepuoauueckas cuctema /1. .
MenpeneeBa B CBETE€ TEOPUU CTPOSHUS
aroma. MI3MeHeHus CBOMCTB aTOMOB.

Ilo3nasamenvHule: NCIONB30BATH 3HAKOBO - CHMBOJIMYECKHE CPEACTBA U1 PACKPBITUSA CYIIIHOCTH
peaxIuii; co3aBaTh 0000IIEHNS, YCTaHABINBATH aHAJOTHH, IPUINHHO- CJIEJICTBEHHBIE CBSI3H,
JIeNaTh BBIBOJIBL; IPOBOAUTH HAOIIOICHNE; HHTEPIPETHPOBATh HH(POpMAIINIO, TPEICTABICHHYIO B
BHJI€ PUCYHKOB U CXEM;

Pezynamuenuie: GopMyIupoBaTh IIeTIb YPOKa M CTa-BUTH 3a7a4ul, HCOOXOANMBIE Ui e€ J10-
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XHUMUYECKUE PCaKnu 110 pa3JInIHbIM

CTIDKCHUS; TFIAHUPOBATH CBOIO JICSITEIb-HOCTh U MIPOTHO3UPOBATH €€ PEe3yNIbTaThl; pab0oTaTh B




NpHU3HaKaM U CBOMCTBaM
HCOPraHUYCCKNX BCUICCTB

CKOpOCTh XUMHUYECKOU pEaKInU.
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Jucconmanyst 31eKTPOIUTOB B BOJHBIX
pacTtBopax. MloHHbIE ypaBHEHUS
peaKuui.

'enetnueckue psabl.
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OKUCIUTENBHOE- BOCCTAHOBUTEIIHHBIE
peakiuu.

Koutpoabnas pa6ora Ned «Pemenne
T'A»

68

HroroBoe 3ansTue 3a Kypc XMuMHuHu 9
KJ1acc

TpeHuHr-TeCTUPOBAHUE IO BapUaHTaM
I'MA nponutsix €T 1 JeMOBEPCHH.

Hmoczo: 68 uacos, uz nux : 6 npakmuyueckux
4 — KoHmpoLHBIX padom

COOTBETCTBUU C AITOPUTMOM JCHCTBHUIA; KOPPEKTHPOBATH CBOU IEHCTBUS; O(OPMIISITH OTIET
Kommynuxamuegnvle: CTpOUTh peueBbIe BRICKa3bIBAaHHS B MMCHMEHHOM (popMe; BEIpakaTh U
apryMeHTHPOBaTh CBOIKO TOUKY 3PEHHUS.

Jluunocmmuvie: ®opMupoBanue JT0OPOCOBECTHOTO OTHOIICHHS K YICHUIO H YMEHHS YIIPABIISTH CBOCH
[T03HABATEIbHOM AEATEILHOCTHIO; (POPMHUPOBAHNE YMEHHUS TPAMOTHOIO OOPAIIEHHS C BEIECTBAMHE
Hayunthes maBath onpenencuus noustusm: OBP, okuciutesnb, BOCCTaHOBUTEIb, OKHCIICHUE,
BOCCTAHOBIICHHE; 3aUChIBaTh ypaBHeHUs: OBP 1o anroputmy, HCHONB3Ys METO JJIEKTPOHHOTO
Oasanca.

I1: uconb30BaTh 3HAKOBO - CUMBOJIMYECKHE CPEACTBA AJIS PACKPBITHS CYIIHOCTH PEeaKLui;
€03/1aBaTh 00OOIICHUS, YCTAHABIMBATh aHAJIOTUH, IPUYUHHO- CJIEICTBEHHBIE CBSI3H, JeJIaTh BHIBOJIBI;
HHTEPIPETUPOBATH UH(MOPMAIIHIO, TPEJICTABIECHHYIO B BU/IC CXEM; BBIMOIHATH MPsSMbIe
WHAYKTUBHBIE JOKa3aTeIbCTBA

P: dopmymrpoBaTh menb ypoka u CTa-BUTb 33/1a9H, HEOOXOIUMEIE TS €€ TOCTIDKEHIST; TNTAHUPOBATh
CBOIO JEATENB-HOCTh U IPOTHO3UPOBATE €€ pe3yIbTaThl; paboTaTh B COOTBETCTBHH C aJITOPUTMOM
JIEHCTBHIA; KOPPEKTUPOBATH CBOM JACHCTBUS; ODOPMIISITE OTYET

K: cTpouTs peueBble BEICKAa3bIBaHUS B TUCHMEHHOM (hopMe; BBIpaXKaTh U apIyMEHTHPOBATEH CBOIO
TOYKY 3PEHUS.

HayauTbcs XxapakTepru3oBaTh CTpoeHHE, (PU3NIECKUE U XUMHUIECKHE CBOMCTBA BOIOPOIa, XJI0pa,
Opoma, Hosa, KMCTIOPOA, CEPHI ,a30Ta U UX COSAUHEHUI; UX MOJIyYeHUE U IPUMEHEHNE, COCTABIIATh
HA3BaHUS UX COSJMHEHUH, JaBaTh XapaKTEPUCTHKY UX CBOMCTBaM M CBOMCTBAM WX YHCTHIX BEIIECTB,
COCTaBJIATh YPAaBHEHUs peaki1ii Kak MOJIEKYJIIPHBIE , TAK M COKPALLEHHbIE HOHHbIE, YMETh pellaTh
3a/1a4y Ha MacCOBYIO JIOJIIO BELLECTBA, ONMKUCHIBATh XUMUUECKUN SKCIIEPUMEHT Ha [10JTyYeHHE
Pa3IMYHBIX TA30B;

HayunTscs noHnMats pusndeckuii 1 xumudecknii cMpicn Ileproanyeckoro 3akoHa

J.N.Menneneena.




COI'TACOBAHO
IIporokon 3acenanus
METOIUYECKOTO 00hEIMHEHNS

yauTenei GU3NKO-MaTeMaTHIECKIX HayK

MBOY OOIII Ne31

Ot 201 roga Nel

IMonmuce ®.1.0.

pykoBoaurens MO

COI''TACOBAHO

3amecTtutens qupekTopa no YBP

I"aBpmnoBckas E.b
IMonmuce ®.1.0.

201 roxga



Kpacnoaapckuii kpaii, ropoa-kypopTt Anamna, ct. locraraeBckasi. MyHuIIUnaabHOe 010/:KeTHOE 00111e00pa3oBaTe/ibHOE YUpe:KIeHne 0CHOBHAsI
o011eo0pa3oBaTesbHas MKoaa Ne31 MyHHIMIIATBHOTO 00pa30BaHus FOPOA-KYPOPT AHana
YTBEPXJIEHO

pelIeHreM Ie1arorudeckoro CoBeTa
ot 31 aBrycra 2018rona nmporokon Nel

[Ipeacenarens

laiimykosa H.A.

PABOYASA TIPOT'PAMMA



[o yuebHOMY TpenMeTy « XuMuUs»
YpoBeHb 00pazoBaHusi: OCHOBHOE o0Iee oopazoBanue ( 8 — 9 Kiraccol)

KomnuectBo yacos: 136 gacos

Yuurens: Jlamuenkosa Mapuna FOpbeBHa

IMporpamma pa3zpaboTaHa B cooTBeTCTBHHU ¢ DeniepanbHBIM roCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO 00IIero 00pa3oBaHMs M Ha OCHOBE MPUMEPHOH
OCHOBHOI 00pa30BaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIETO 0Opa30BaHMS M0 XUMHH, OI00PEHHBIX pemieHHeM (eepabHOTO YueOHO-METOANISCKOT0 00hEIMHEHHMSI 0
obmemy oopazoBanuio ( mpoTokoi ot 8 anpenst 2015r.Ne 1/15)

Kpacnoaapckuii kpaii, ropoa-kypopT Anamna, cT. ['ocraraesckasi. MyHnuunaiabHoe 010/:keTHOe 00111e00pa3oBaTeIbHOE YUpe:KIeHne 0CHOBHAasI
o01eo0pasoBaTeibHasA MKoJa Ne31 MyHHUMIAJIBLHOTO 00Pa30BaHUA I'OPOA-KYPOPT AHana
YTBEPXJIEHO

pelIeHeM Me1arorudeckoro CoBeTa
ot 31 aBrycra 2018 rona nporokos Nel

[Ipencenarens

laiimykosa H.A.

PABOYASA ITPOT'PAMMA

[To yuebHOMY TipeameTy «buoJiorus»
YpoBeHb 00pa3oBaHsl: OCHOBHOE 001Iee oOpazoBanue (5 — 9 Kiracchl)



KomnyectBo yacos: 272 daca

Yuurens: Jlamuenkosa Mapuna FOpbeBHa

IMporpamma pazpaboTaHa B cooTBeTCTBHHU ¢ DenepanbHBIM roCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO 00IIero 00pa3oBaHMs M Ha OCHOBE MPUMEPHOH
OCHOBHOI 00pa30BaTeILHOM MPOrpaMMbl OCHOBHOTO O0IIETO 00pa30BaHMS 10 OMOJIOTHH, OJJOOPEHHBIX peleHueM (heepabHOTO YIeOHO-METOANIECKOT0 00hEIMHEHHS 10
obmiemy obpa3oBanuro ( mpoTokoi ot § ampens 2015r.Ne 1/15)



