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IMosicuuTeIBLHAS 3aIMCKA

Pabouas nporpamma coctaBieHa Ha OCHOBE (pe/lepalibHOTO rOCYJapCTBEHHOT0 00pa30BaTeIbHOrO CTaHAapTa, IPUMEPHOI MPOrpaMMbl OCHOBHOTO 00-
miero o0pazoBaHus 0 XUMUHU, aBTOPCcKO# nmporpammbl ["abpuensua O.C., Octpoymona B.I'., Cnankosa C.A. 1 opueHTHpOBaHA Ha PabOTy MO yUCOHHKY:
O.C.I'abpuensia, U.I.Octpoymos, C.A.CnagkoB Xumwsl. § Kinacc: yueOHHUK A1 001eo0pa3oBaTeIbHbIX opranu3anuid. Mocksa.»ipocsenienney 2020:

Pabouas nmporpamMMa o XMMHUHU COAEPIKHUT:
1) NOSICHUTEBHYIO 3AIKMCKY, B KOTOPOW KOHKPETHU3UPYIOTCS OOIIHE IIeT OCHOBHOTO 0011ero 00pa3oBaHusi C y4eTOM CHEIM(PHUKH yueOHOTO MpeIMeTa;

2) o01Iyro XapakTepUCTUKY YUeOHOTO MpeIMeTa;
3) onucanue MecTa yueOHOTO IIpeIMeTa B Y4eOHOM IIJIaHE;
4) TMYHOCTHBIE, METAIIPEIMETHBIC U TIPEJAMETHBIC PE3YJIbTaThl OCBOCHUSI KOHKPETHOTO YY€OHOTO MPE/IMETa;

5) coneprkaHue y4eOHOTO MpeaMeTa;

6) TCMATUYCCKOC IIJIAHUPOBAHUEC C OIIPCACICHUEM OCHOBHBIX BU/I0B y‘le6H0fI ACATCIIbHOCTH 06yt1a101111/1xc;1;

7) onucanue y4eOHO-METOAMYECKOTO M MaTEPUATBHO-TEXHUYECKOT0 00eCTIeYeHNsI 00pa30BaTEIbHON IEATEIbHOCTH;

8) miaHupyemsble pe3ybTaThl H3Y4EHHsI KOHKPETHOTO Y4eOHOro NMpeaMeTa;

9) yueOHO-TeMaTHYECKOE IUIAHUPOBAaHUE YICOHOTO TIpeIMeETa.

Pabouas nporpamma no XMMHH peain3yeT CASAYIOLIUE HeJH:

Pa3BUTHUC MMO3HABATCIIBHBIX HHTCPECOB, MHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CII0COOHOCTEH yJaluxcs,

q)OpMI/IpOBaHI/IC MEPBUYIHBIX YMCHI/II\/'I, CBA3aHHBIX C BBIIIOJIHCHHUEM MPAKTHYCCKUX U J'Ia60paTOpHI>IX pa60T;

BOCIIUTAHHUEC OTBETCTBCHHOI'O U 6epe>1<Hor0 OTHOHICHHUSA K Oprma}omeﬁ npuponae, q)OpMI/IpOBaHI/Ie 9KOJIOTHYCCKOI'O MBIIIJICHUA U OCHOB I'MTUCHHU-
YCCKHNX HAaBBbIKOB.

O0mas xapakrepucTuka y4eOHOro npeamera « XUMHD)
X¥MHS BXOIUT B YNACJIO ECTECTBEHHBIX HAyK, H3y4YalOUINX IPUPOY, BELECTBA U UX XUMUUYECKUE MPEBPAILECHNUS, a TAK)KE ITyTH ITO3HAHUS YEJI0BEKOM

IIpHUpoOAbI. 3HaueHe XUMUYECKUX 3HAHUN JJ11 COBPEMCHHOT'O YC€JIOBCKA TPYAHO NMEPCOLCHUTD. ITommumo MHPOBO33PCHYCCKOI'O 3HAYCHUA, a/ICKBATHBIC ITPC-

CTaBIICHHS O KUBOU pupoac, 0 BEIECCTBAX JICKAT B OCHOBC MGpOHpI/IHTI/Iﬁ 10 MOAACPKAHUIO 3J0POBEA YCIOBCKA, €T0 0€30I1aCHOCTH U HpOI/I3BOJICTBCHHOI\/'I

NeSITeTFHOCTH B JIFDOOW OTpaciu X03sHCTBA.

N3ydenne npenmerHoi obnact *’EcTecTBeHHOHAYYHbIE TIPEIMETHI” IPU3BAHO 00ECTICUHTh:

¢dbopMupoOBaHUE LIEIOCTHONW HAyYHOU KapTUHBI MUDA;

IIOHUMaHUE BO3PACTAIOIEH POJIM €CTECTBEHHBIX HAYK U HAYYHBIX UCCIIENOBAHUI B COBPEMEHHOM MUPE, ITIOCTOSIHHOT'O IIPOLECCa 3BOJIIOLIUY HAy Y-
HOT'O 3HAHMs, 3HAYMMOCTH MEKyHAPOJHOIO HAyYHOI'O COTPYAHUYECTBA;

OBJIAICHUE HAYYHBIM II0JIXOI0OM K PELICHUIO Pa3JINYHbIX 33/]a4;

OBJIaJICHUE YMEHUSIMU (GOPMYIUPOBATH THIIOTE3bI, KOHCTPYUPOBATh, MPOBOANUTH IKCIIEPUMEHTHI, OLICHUBATh [TOJIyY€HHBIE PE3YJIbTAThI;
OBJIa/ICHUE YMEHHEM COIMOCTABIIATh HKCIIEPUMEHTANIbHBIE U TEOPETHUECKUE 3HAHUS C OObEKTUBHBIMU peaIUsIMU JKU3HU;

BOCIIUTaHHE OTBETCTBEHHOT'O U OEPEKHOTO OTHOLICHHS K OKPYKaIOIIEH Cpe/ie;



® OBJIQJICHUE KOCUCTEMHOW MO3HABATEILHOM MOJICNIBIO U €€ PUMEHEHHE B IIEJISIX MPOTHO3a SKOJIOTHYECKUX PUCKOB JUIS 3J0POBbS JII01eH, 6e30-
MACHOCTH KHM3HH, Ka4eCTBA OKPYKAIOILEH cpeibl;
® (OCO3HAHHC 3HAYMMOCTHU KOHICIIIHUN yCTOfI‘-IPIBOI‘O Pa3BUTHA,
e (popMupoBaHHE YMEHUH Oe30macHOro 1 3(pGEKTUBHOTO HCIOIb30BAHHS JTAO0OPATOPHOTO 000PYI0BAHUS, TPOBEACHUS TOUHBIX U3MEPEHUH U aJIeK-
BaTHOM OLIEHKH MOJTYYEHHBIX PE3yJIbTAaTOB, IPEICTABICHI HAYYHO 000CHOBAaHHBIX apTyMEHTOB CBOMX JICHCTBHI, OCHOBAaHHBIX HAa MEXKIIPEIMET-
HOM aHaju3e y4eOHBIX 3aJad.
B ocHoBe 1aHHOTO Y4eOHOTO IpeaMeTa JISKUT CUCTEMHO-IEATEIbHOCTHBIN TOX0/1, KOTOPBIA 00ECTIeYHBAET:
e (dopMupoBaHHE TOTOBHOCTH K CAMOPA3BUTHIO M HEPEPHIBHOMY 00pa30BaHUIO; IPOSKTHPOBAHHUE I KOHCTPYHPOBAHNE COLMAIBHON CPeJIbl pa3BH-
TUSI 00YJaIOIINXCS B CHCTEME 00pa30BaHus;
® aKTHBHYIO y4eOHO-TIO3HABATEIBHYIO IEATEIBHOCTh O0OYUAIOIIUXCS; IOCTPOCHUE 00pa30BaTEIbHON ACATEIBLHOCTH C yYETOM MHIUBHIyaIbHBIX
BO3PAaCTHBIX, TICUXOJIOTHYECKUX U (PH3HOIOTHIECKIX OCOOEHHOCTEH 00ydJaroImuxcs.
Pabovas mporpamMma 1o XMMUU COAEPIKUT CHCTEMHBIE 3HaHUs. [[peeMCTBEHHBIE CBSI3M MEX/1y Ha4allbHOW, OCHOBHOW M CpeIHEH IIKOJIOH ClIOCOOCTBYET MOITY-
YCHUIO MMPOYHBIX 3HAHUH U q)OpMI/IpOBaHI/IIO LCJIOCTHOI'O B3IJIdaa Ha BEHIECCTBA U UX IMMPEBPALLICHUA .
Pabouas mporpamma 1mo XMMHH MIPETyCMATPUBACT MIPOBEACHHUE JEMOHCTPAIIHA, HAOIIOIeHUH, Ta00PATOPHBIX U MPAKTHYECKUX Pa0O0T. ITO MO3BOJISET BOBIICYb
yyalmxcs B pa3Ho00pa3HyIo yueOHYIO JIeATENbHOCTh, CIIOCOOCTBYET aKTUBHOMY ITOJIYYEHUIO 3HAHUM.

MecTo y4eOHOro npeaMera B y4eOHOM IIaHe
CornacHo 6a3ucHoMy (0Opa3zoBaTeabHOMY) IJIaHY 00pa3oBaTeNbHbIX yupexaeHui PO Ha nuzyueHne xumMuu B 8 Kiacce OCHOBHOM IIKOJIbI BBIJEINSAETCS
68 yacoB (2 Jaca B HezieN0, 34 yueOHBIX HEJENN).

IInanupyemMble pe3yJbTaTbl 0CBOCHHS Y4e0OHOIr0 MpeaMeTa « XuMHsD)
JInyHOCTHBIE pe3yJIbTaThI:
1) BOCIIMTAHHUE POCCUHCKOM rpaKIaHCKOW WIEHTUYHOCTH: aTPUOTH3MA, YBaxkeHHs K OTeuecTBy, IPOIUIOE U HACTOsIIEe MHOTOHAIIMOHAIBHOTO HapoJia
Poccuun; oco3nanue cBoei STHUYECKOM MPUHAITICKHOCTH, 3HAHUE NUCTOPHUH, A3bIKa, KYJIbTYPhI CBOETO Hapo/ia, CBOEro Kpasi, OCHOB KyJIbTYpPHOTO Hacleaus Ha-
ponoB Poccuu 1 yenoBeyecTBa; yCBOCHHE T'YMaHUCTHUECKUX, IEMOKPATUYECKUX U TPAAUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUIICKOT 0 00IIECTBA;
BOCIIMTaHHME YyBCTBAa OTBETCTBEHHOCTH U J10Jra nepen PoanHoii;
2) ¢dopMHpOBaHUE OTBETCTBEHHOTO OTHOILIEHHS K YU€HHUIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYarOIUXCsI K CAMOPAa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIMH K 00YUYEHHIO U MTO3HAHNIO, OCO3HAHHOMY BBIOOPY M ITOCTPOSHHIO JAJIbHEHIeH HHINBHU Iy IbHON TpaeKTOpUK 00pa3oBaHus Ha 6a3e OpUEHTUPOBKU
B Mupe npodeccuii u npodhecCHOHATbHBIX MPEANOYTEHNH, C YIETOM YCTONUMBBIX TO3HABATEIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (JOPMHUPOBAHUS YBAKH-
TEIBHOTO OTHOIIEHUSI K TPY/y, Pa3BUTHS OIbITA YYAaCTHS B COLIMATIBHO 3HAUUMOM TPY/IE;
3) (dbopMupOBaHUE LEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTUKH, YUUThIBAIOIIIE-
IO COLMANIbHOE, KYJIbTYPHOE, I3bIKOBOE, TYXOBHOE MHOI000pa3ue COBPEMEHHOTO MUPA;



4) (dbopMUpOBaHKE OCO3HAHHOTO, YBAXXHUTEIBLHOTO U JOOPOKENATEIBHOIO OTHOIICHUS K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYIbTYpE,
S3bIKY, BEPE, IPAKJAHCKOW MMO3UIINH, K UICTOPUH, KYJIBTYPE, PEITUTHH, TPAIULUAM, S3bIKaM, LICHHOCTAM HapoA0B Poccun u Hapo10B MUpa; TOTOBHOCTH U CIIO-
COOHOCTH BECTH JUAJIOT C IPYTMMH JIOAbMH U JOCTUTaTh B HEM B3aMMOIIOHUMAHUS;

5) OCBOCHHUE COLMATBHBIX HOPM, ITPABWII MTOBEACHHUS, POJICH U (hOPM COIMAIILHOM KU3HU B TPYIINAX M COOOIIECTBAX, BKIIOYAs B3POCIBIC U COIIUATBHBIE
COOOIIECTBA; yYaCTHE B IIKOJIHHOM CAMOYIPABICHUH U OOIIECTBEHHOW KHU3HU B TIPEJIe/iaX BO3PACTHBIX KOMIIETCHIIUH C YY€TOM PEerHOHATBHBIX, dTHOKYIIBTYP-
HBIX, COLMATBHBIX U YKOHOMHUYECKUX 0COOCHHOCTEH;

6) pa3BUTHE MOPATHHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHHH MOPATBHBIX MPOOJIEM Ha OCHOBE JJMYHOCTHOTO BBIOOpPA, (HOPMUPOBAHHE HPABCTBEHHBIX
YYBCTB U HPABCTBEHHOI'O MTOBE/ICHNUSI, 0CO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIIEHHUS K COOCTBEHHBIM IOCTYIIKAM;

7) dbopMupoBaHHEe KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOILIEHUHU M COTPYAHUYECTBE CO CBEPCTHUKAMM, JETHbMH CTapILEro U MIIAJIIEro BO3pacTa,
B3pPOCJIBIMH B Ipoiiecce 00pa3oBaTeNbHOM, 0OIIECTBEHHO MMOJIE3HOH, Y4eOHO-HCCIe0BATEIbCKOM, TBOPUYECKON U IPYTUX BUIOB JAESATEIbHOCTH;

8) dbopMupoOBaHUE IIEHHOCTH 3[J0POBOTO U OE30MAaCHOT0 00pa3a KU3HU; YCBOCHHUE MTPABII HHANBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOT0 MOBE/ICHUS B
YPE3BBIYANHBIX CUTYALHX, YTPOXKAIOIINX KU3HHU U 3JJOPOBBIO JIIO/ICH, TPaBUJI TTOBEACHUS HA TPAHCIIOPTE M HA I0pOrax;

9) dbopMHUpOBaHUE OCHOB IKOJIOTHYECKOMN KYJIBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJICHUS, PA3BUTHE OMBITA SKOJIOT U-
YECKU OPUEHTUPOBAHHON PEICKCUBHO-OIIEHOYHON U MTPAKTUYECKON JAEATEIHHOCTH B )KU3HEHHBIX CUTYAIIUSX;

10)  oco3HaHHE 3HAYCHUS CEMbH B KU3HU YEJIOBEKA M OOIIECTBA, IPUHATHE [ICHHOCTH CEMEHHOW )KHU3HH, YBAXKHUTEIBHOE U 3a00TJIMBOC OTHOIIICHUE K YWICHAM
CBOCH CEMBH;

11)  pa3BHUTHE 3CTETHYESCKOTO CO3HAHUS Yepe3 OCBOCHUE XYI0KECTBEHHOTO HAC/IEAUs HapoaoB Poccuu U Mupa, TBOPUYECKOM JAEATEIbHOCTH 3CTETHYECKOTO
Xapakxrepa.

MeTanpeamMeTHblie pe3yabTaThbl:

1) YMEHHUE CaMOCTOSITEIbHO OTMPEIETISATH 1€ CBOET0 OOYUEHHS, CTABUTh U (DOPMYITUPOBATH JIJIsi c€0s1 HOBBIE 3a/1aUd B yueOe 1 MMO3HABATEIHHOU JIESITEIb-
HOCTH, pa3BMBAaTh MOTHBBI U HHTEPECHI CBOEH MTO3HABATENLHOMN JEATEIHHOCTH,

2) yYMEHHUE CaMOCTOSITENIbHO TJIAHUPOBATh ITYTH JOCTHXKEHUS 1IeJIel, B TOM YHCIIe aIbTEPHATHUBHBIC, 0OCO3HAHHO BHIOMpATh Hanbosee 3(hPeKTUBHBIE CITOCO-
OBI perIeHns y4eOHBIX U TT03HABATENBHBIX 33/1a4;

3) YMEHHUE COOTHOCUTH CBOM JICHCTBUSA C TFITAHUPYEMBIMHU PE3YJIbTaTaAMH, OCYIIECTBIISITH KOHTPOJIb CBOCH ESITEILHOCTH B MPOIIECCE TOCTHKEHUS PE3yIIb-
TaTa, ONMPEIeNsITh CIIOCOOBI IEHCTBUI B paMKax MPEeJIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTHPOBATh CBOU JACHCTBHS B COOTBETCTBUU C U3MEHSIONIEH Csl
CUTYyaLlUEH;

4) YMEHHUE OIIEHUBATh MPABUILHOCTD BBINOJIHEHHS YUeOHOI 3a/1aun, COOCTBEHHBIE BO3MOKHOCTH €€ pelleHHS;

5) BJIaJICHHE OCHOBAMU CaMOKOHTPOJISl, CAMOOILICHKH, IPUHATHSI PEILICHUH U OCYIIIECTBICHUSI OCO3HAHHOTO BHIOOpA B y4eOHOW U 1M03HABATEIHHOM J1eATelNb-
HOCTH;

6) YMEHHE ONPEENIATh MOHITHS, CO3/1aBaTh 0000IIEHNs, yCTaHABINBATh AaHAJIOTUH, KJIacCU(ULIUPOBATh, CAMOCTOSITENILHO BHIOMPAaTh OCHOBAHUS U KpUTE-

puu TSt KinaccuUKaIK, YCTaHABIIMBATh MPUYNHHO-CIIC/ICTBEHHBIE CBS3H, CTPOUTH JJOTHIECKOE PACCYKICHHE, YMO3aKIIIOUeHNE (MHIYKTUBHOE, JETYKTUBHOE
Y TI0 aHAJIOTHH) U JIETaTh BBIBOIBI;
7) YMEHHE CO37]aBaTh, IPUMEHATH U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJICTTH M CXEMBI JJIs PEIICHUs] y4eOHBIX M MO3HABATEIHHBIX 33/1a4;



8) CMBICITOBOE YTCHHE,
9) YMEHHUE OpraHU30BbIBaTh yU€OHOE COTPYIHUUYECTBO M COBMECTHYIO J€SITEIBHOCTD C YUUTEIEM U CBEPCTHUKAMHU; pPabOTaTh MHAMBUIYAIbHO U B TPYIIIIE:
HaXO/AUTh 00lIlee peleHre U pa3pelaTb KOH(GIMKTHI Ha OCHOBE COIVIACOBAHUS MO3ULIMHI U yyeTa HHTEpecoB; (hOpMyIUpPOBaTh, apryMEHTUPOBATh U OTCTaUBaTh
CBOE MHEHUE;
10)  yMeHHE OCO3HAHHO HCIIOJIb30BaTh PEYCBBIC CPE/ICTBA B COOTBETCTBUH C 3a/1a4eii KOMMYHHMKALIUH ISl BBIPQKEHHSI CBOUX YYBCTB, MBICIICH U MTOTPEOHO-
CTEH; IUIIAHUPOBAHMS U PEryJISILIUUA CBOCH NEATEIbHOCTH; BIaJCHUE YCTHOM U IMCbMEHHOM PEYbI0, MOHOJIOTUYECKOM KOHTEKCTHON PEYbIO;
11)  cdbopmupoBaHHEe U pa3BUTUE KOMIIETCHTHOCTH B 00JIaCTH MUCIIOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHouoruit (nanee UKT - kommnereH-
LIUM); Pa3BUTHE MOTUBALIMU K OBJIQJICHUIO KYJIbTYPOH aKTUBHOTO I10JI30BAHUS CJIOBAPSIMU U APYTMMH NOUCKOBBIMU CUCTEMaMU;
12)  dopmupoBaHUE U Pa3BUTHE XMMUYECKOTO MBIIUICHUS, yMCHUE IPUMEHSITH €r0 B IO3HABATEIbHON, KOMMYHHKAaTHBHOM, COIIMAILHOI MPAKTHUKE U ITPO-
(beccroHaTbHON OPHEHTALHH.
IIpenmerHbie pe3yJabTaThl 0CBOCHHUS Y4eOHOI0 npeaMera « XuMHUsA»:
o (dopMHpOBaHUE IETOCTHON HAYYHOU KapTUHBI MUDA;
. IIOHMMaHUE BO3PACTAIOIIEH POJIM €CTECTBEHHBIX HAYK M HAYYHBIX UCCIIEIOBAHUN B COBPEMEHHOM MUPE, TOCTOSIHHOTO IPOLECCA 3BOJIIOLIMU HAyYHOTO
3HAHUSA, 3HAYMMOCTH MEXIYHAPOJIHOTO HAYYHOI'O COTPYAHUYECTBA;

. OBJIQJICHHE HAYYHBIM IOIX0/IOM K PEIICHUIO Pa3IMYHbIX 33714,

o OBJIaJICHUE YMEHUSAMU (GOPMYITUPOBATH THIIOTE3bI, KOHCTPYUPOBATH, MPOBOIUTH IKCIIEPUMEHTHI, OLICHUBATh MTOJIyY€HHBIE PE3YIIbTATHI;

. OBJIaJICHHE YMEHUEM COMOCTABIISATH IKCIIEPUMEHTATbHBIE U TEOPETUYECKUE 3HAHUS C 0ObEKTUBHBIMU PEATHSIMH KU3HU;

. BOCITUTAHHUE OTBETCTBEHHOTO U OEPEIKHOTO OTHOIICHUSI K OKPYXKAIOIIEH Cpejie;

. OBJIaJICHUE YKOCUCTEMHON MO3HABATENILHON MOJIENBIO U €€ TIPUMEHEHUE B IEeJISX MPOTHO3a YKOJIOTUYECKUX PUCKOB JJIS 370POBbsI JF0JIeH, 0€30MacHOCTH

JKU3HM, Ka4eCTBA OKPYXKAIOLIEH CPEIbl;
. 0CO3HaHME 3HAYMMOCTH KOHLIETIIIUHY YCTOMYMBOTO PA3BUTHS;
. dopMupoBaHHEe yMEHUN 0€30MacHOro 1 3(PPEeKTUBHOTO UCIIOIB30BaHMS JTAOOPATOPHOTIO 00OPYI0BAaHUS, MPOBEACHNS TOUHBIX U3MEPEHHM U aJIeKBaTHOMN
OLIEHKHU TIOJYYEHHBIX pe3yIbTaToB, IPEICTABICHHS HAYyYHO OOOCHOBAHHBIX API'YMEHTOB CBOMX JAEUCTBUN, OCHOBAaHHBIX HAa MEXIPEAMETHOM aHaIN3e y4eo-
HBIX 3a]1a4.

Coaep:xanue nporpamMmsl yue0Horo npeamera ""Xumus'

Tema 1. BBenenne B xummnio (7 4)
X1MHsl — HayKa O BEIIECTBAX, UX CBOMCTBAX U NMPEBPALLEHUAX.
[ToHATHE O XUMUYECKOM 3JIEMEHTE U (OPMax €ro CyIIeCTBOBaHM: CBOOOIHBIX aTOMax, MPOCTHIX U CIIOKHBIX BEIECTBA
[TpeBparenus BemecTB. OTINYNE XUMHUYECKUX PEAKIH OT pU3ndeckux sBaeHUi. Poib XuMUH B )KU3HU YellOBEKa.
KpaTkue cBeneHust U3 UCTOpUU BOSHUKHOBEHUS U pa3Butusa xumuu. [lepuon anxumuu. I[lonstue o punocopckom kamue. Xumus B XVI B. Pazputue
xumuu Ha Pycu. Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU XMMHUECKOH Hayku - pabotsl M. B. JlomoHocoBa, A. M. Bytneposa, JI.11. Menneneesa.



XUMHYeCcKasi CAHMBOJIMKA. 3HAKH XMMUYECKUX DJIEMEHTOB M MTPOUCXOKICHUE UX Ha3BaHUU. Xumudeckue Gopmynsl. Mamekcs u k03 pdurmentsr. OT-
HOCHUTEIbHBIE aTOMHAs U MOJIEKYJIIpHasi Macchl. PacueT MaccoBoO# 101 XMMHUYECKOT0 3JIeMEeHTa 1o (opMyJie BelleCcTBa.

[lepuoanueckas cucrema xumudeckux snemMeHToB [[. . MenzaeneeBa, ee CTpyKTypa: Majble U OOJIbIINE NEPUOABI, TPYIIIBI U MOATPYNIHbI (TJIaBHAS U
nobounas). [lepuoanueckas cucrema Kak ClpaBOYHOE OCOOUe AJIs TOJTyUEHUS CBEACHUI O XUMUYECKIX IEMEHTaX.

PacuerHbie 3axaun. 1. HaxoxeHue OTHOCHTEIHHONW MOJICKYJISIPHOW MacChl BEIIECTBA MO €ro XuMu4eckor opmyrie. 2. BeraucneHue MaccoBoi 1011
XUMHYECKOTO 3JIEMEHTA B BEIIECTBE 0 ero (opMyIie.

IMpakTyeckas padora N2 1
[TpaBwia TexHukn 0€30MaCHOCTH MpU paboTe B XUMUYecKoM kabuHete. JIabopaTopHoe 000pya0BaHKEe U 0OpaIlleHNEe C HAM.

IIpakTyeckas padora N2 2
HabGmronenue 3a ropsieid cBe4oil.

IIpakTyeckas padora N2 3

AHanu3 MOYBEI B BOJBI.

Y4eHHUK HAYYUTCsl CAMOCTOSITENIbHO OOHAPYKUBATh M (POPMUPOBATH YUEOHYIO MPOOIEMY, ONPEENIATh LIeTb Y4eOHON NesSTEIIbHOCTH, BBIABUTATh BEPCUU
penieHust mpo0seM, HCKaTh CAMOCTOSITEIHHO CPEACTBA JOCTUIKEHHUS LIETIH.

YYeHUK MOJIYYUT BO3MOKHOCTh HAYYHMTHCS aHAIM3UPOBATh, CPABHUBATH, KIACCU(DUIIMPOBATh U 0000IIaTh (DAKTHI U SIBICHHS; BBISBIATH MPUIUHBI U
CJIEJICTBUS MPOCTHIX SBJICHUIA; CTPOUTH JTOTHUECKHUE PACCYKICHHS, BKIIIOUAIOIIUE YCTAHOBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3€H; CO3/1aBaTh CXEMaTUUYECKHE
MOJICJIN; OITUCHIBATh, CPABHUBATH OOBEKTHI, JICJIATh BBIBOJIBI, HAXOIUTH HH()DOPMAIIMIO B COOTBETCTBYIOIIEH TUTEpaType; MOHUMATh U MPUMEHSITh XUMHUYECKUE
TEPMUHBI.

Tema 2. ATOMBI XUMHYECKHX 3JIeMEHTOB (9 u)

AToMBI Kak (hopMa CYIIECTBOBAHUSA XMMHUYECKUX 31€MEHTOB. OCHOBHBIE CBEJECHMS O CTPOEHUHU aTOMOB. J[OKa3aTenbCTBa CIOKHOCTH CTPOEHUS aTo-
MoB. OnbIThl Pezepdopaa. [lnanerapHas Mmozienb CTpOEHUS aTOMA.

CocTaB aTOMHBIX fA1ep: MPOTOHBI U HEUTpPOHbI. OTHOCUTENbHAS aTOMHas Macca. B3auMOCBSI3b MOHATHI «IIPOTOH», «HEUTPOH», «OTHOCHTEIbHAs
aTOMHasi Maccay.

M3MeHeHne yncia NpoTOHOB B Spe aToMa - 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB.

M3MeHeHne uncia HEWTPOHOB B siipe aToMa - o0pa3oBaHHe U30TONOB. COBPEMEHHOE OIpeJIeIeHUe MOHATUS «XMMUYECKHUl aneMeHT». M30Tonbl Kak
Pa3HOBUAHOCTH aTOMOB OJHOI'O0 XMMHUYECKOT'O JJIEMEHTA.

OnexTponbl. CTpoeHUE IEKTPOHHBIX 000J09YeK aTOMOB XuMu4eckux 3memMeHToB N21-20 nepuoamueckoii cucremsr [. 1. Menneneesa. [lonsitue o 3a-
BEPIIEHHOM UM HE3aBEPLUICHHOM JIEKTPOHHOM CJIO€ (SHEPTETUYECKOM YPOBHE).

[lepuonnyeckas cucrema xumuuyeckux 3nementoB J[. M. MenzeneeBa u crpoeHre aToMOB: (PM3UYECKHI CMBICIT MOPSIKOBOIO HOMEpA 3JIeMEHTa, HO-
Mepa Irpynisl, HoMepa Iepuo/a.

W3meneHne uucia JIeKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JIEMEHTa - 00pa30BaHUE MOJOKHUTEIbHBIX U OTPULIATEbHBIX
noHOB. MoHbI, 00pa30BaHHbBIE aTOMaMU METAJUIOB M HeMeTaToB. [IpUurHbI M3MEHEHUSI METAITMYECKUX U HEMETAJUIMYECKHX CBOWCTB B IEPHOAAX U IPYIINaAX.

O6pa3oBanue OuHapHBIX coenuHeHni. [lonaTre 06 noHHOM CBsA3U. CXeMbl 00pa30BaHUSI HOHHOH CBS3H.



B3anMopeiicTBHEe aTOMOB XUMHYECKUX 3JIEMEHTOB-HEMETANIOB MEXKy cO00# - 00pa3oBaHuEe JBYXAaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBameHT-
Hasi HEMOJISIpHAs XUMHUYECKas CBS3b.

DIIEKTPOHHBIE B CTPYKTYPHBIE (hOPMYJIBI.

B3aumoseiicTBue aTOMOB XHUMUYECKUX JJIEMEHTOB-HEMETAIUIOB MEXAYy CO00M - 0Opa3oBaHue OWHAPHBIX COCIMHEHUH HEMETAJUIOB. DJIEKTPOOTPHUIla-
TEIbHOCTh. I IOHATHE O KOBAJIEHTHOM NOJIAPHOM CBSI3H.

B3aumopeiicTBue aTOMOB XMMHUYECKUX IJIEMEHTOB-METAIUIOB MKy co00# - 00pa3oBaHre METAUIMUECKUX KpUCTAILIOB. [ToHITHE 0 MEeTalTHYECKOM
CBSI3M.

JdemoncTpannu. Mojein aTOMOB XMMUYECKHUX 3JIeMeHTOB. [leproaunyeckas cucrema xuMuueckux aemeHnToB . . Menneneena.

Y4eHUK HAayYUTCs CaMOCTOATEIBHO OOHAPYXKHUBATh U (POPMUPOBATH YUEOHYIO TPOOIEMY, ONIPEAENIATh LEeNb YIeOHO! AeITEIbHOCTH, BBIIBUTATh BEPCUU
pemieHus npoodaeM, HCKaTh CAMOCTOSITEIBHO CPEICTBA JOCTHKEHUS LIEIH.

Y4YeHUK MOJIYIUT BO3MOKHOCTh HAYYUTHCSI aHAJIM3UPOBATh, CPAaBHUBATh, KIACCU(DUIUPOBATh M 0000IATh (DAaKTHI U SIBICHHS; BBISABISATh NPUYUHBI U
CIIEJICTBHS MPOCTHIX SBJICHUI; CTPOUTH JIOTHYECKHE PACCYXKICHHS, BKIIOYAIOIINE YCTAHOBICHUE TPUIMHHO-CIICACTBEHHBIX CBS3€H; CO3aBaTh CXEMAaTHUCCKHE
MO/IENIN; ONUCHIBATh, CPABHUBATH OOBEKTHI, I€TaTh BHIBOJIBI, HAXOIUTh HH()OPMAIMIO B COOTBETCTBYIOIICH JTUTEPATYpE; IIOHUMATh U IIPUMEHATh XUMHUYECKHE
TEPMHHBI.

Tema 3. IlIpoctbie BemecTBa (6 u)

ITonoxxeHue MeTalJIOB U HEMETAILIOB B HepHOﬂquCKOﬁ CHUCTCMC XMMHNUYCCKHX 3JICMCHTOB I[ . Menneneesa. Baxueinmme IIPOCTBIC BCHICCTBA - MC-

TaJlJIbL: JKEJIe30, AIFOMUHUM, KadblUi, MarHUi, HaTpui, kaui. O61mue Gpusnueckue cBOICTBa METALIOB.

Baxxsneiimme mpocTeie BEIIECTBA - HEMETAJLIbI, 00pa30BaHHBIC aTOMaMH KUCJIOPO/a, BOAOPOa, a30Ta, cephl, hocdopa, yriepona. CmiocodHOCTH aTo-
MOB XMMHUYECKHX 3JIEMEHTOB K 00Pa30BaHMIO HECKOJBKHX MPOCTHIX BELIECTB - aJUIOTPONHs. AJJIOTPOINHbIE MouUKalUK KUcIopoaa, Gochopa u onosa. Me-
TaJVINYECKUE U HEMETAININYECKHE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIBHOCTD JI€JICHUSI POCTHIX BELIECTB Ha METAJIJIbl U HEMETAJIBI.

[Tocrosinnas ABoranpo. KonnuectBo Bemectsa. Moinb. MosnspHas macca. MonsipHbIii 00beM razoo0pa3HbIX BelecTB. KpaTHble eIMHUIBI KOJMYEeCTBA
BEIIECTBA — MWUIUMOJb U KUJIOMOJIb, MUJTUMOJISIpHAsE U KUJIOMOJISIPHAsE MAacChl BEIIECTBA, MUJUTUMOJISIPHBIA U KMJIOMOJIIPHBIN 00bEeMBI I'a3000pa3HbIX Be-
LIECTB.

PacueTsl ¢ HCIONB30BaHUEM MOHATHH «KOJIMUYECTBO BEIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIM 00BEM ra30B»,«IIOCTOSIHHAS ABOTaJIpo».

PacueTrHble 3agaum. 1. BerunicieHre MOISIpHONH Macchl BEIIECTB M0 XMMUYECKUM GopmynaM. 2. PacueTsl ¢ UCNOJIb30BaHUEM MOHATHH «KOJINYECTBO
BEIIIECTBAY, «MOJISIPHAsE Maccay, «MOJIIPHBIN 00bEM ra3oBy, «IIOCTOSIHHAsE ABOTaJIpo».

JemoncTpanun. Hexkotopbie MeTasibl 1 HEMETaJIbl KOJIMYECTBOM BellecTBa 1 Mosb. Moienb MOJISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Y4eHuK HayYuTCs CaMOCTOATENbHO OOHApYXHUBAaTh U (hOPMUPOBATH YUEOHYIO TPOOIEMY, ONIPENEIATh LIelb YUeOHOH AeATeNbHOCTH, BBIBUTAaTh BEPCUU
peleHust mpoodiieM, NCKaTh CaMOCTOSITEIbHO CPEICTBA TIOCTUKEHHUS LIEITH.

Y4eHUK MOJIYyYUT BO3MOKHOCTh HAYYUThCSI aHAJM3UPOBATh, CPAaBHUBATh, KiAacCU(DUUIUPOBATh U 0000IIATh (AKThl U SIBICHHS; BBIABISATH NPUUYUHBI U
CJIEJICTBUS MPOCTHIX SIBJICHUI; CTPOUTH JIOTMUYECKHUE PACCYKICHHS, BKIIIOUAIOIUE YCTAHOBICHUE PUYMHHO-CIIEICTBEHHBIX CBSI3€H; CO3/1aBaTh CXEMaTUUYECKHE
MO/IEJIN; ONUCHIBATh, CPABHUBATh OOBEKTHI, 1€1aTh BBHIBOJIbI, HAXOAUTh HH(OPMAIMIO B COOTBETCTBYIOIIECH JIUTEpaType; MOHUMATh U MPUMEHITh XUMUYECKHE
TEPMUHBI.




Tema 4. CoeauHeHHsI XHMHYECKHUX 3J1eMeHTOB (14 u)

Crenenb okucienus. OnpeaeneHue CTENeHH OKUCIIEHUS 3JIEMEHTOB 10 XUMH4eckoi popmyne coequnenus. Coctapienue Gopmysn OMHAPHBIX COEU-
HEHMIA, 00K croco0 X Ha3bIBaHUS. bUHApHBIE COeAMHEHUS: OKCHIBI, XJIOPHIBL, Cyabuabl u ap. CocraBienue ux ¢popmyn. [IpencraBurenn OKCHIOB: BOJA,
YIJIEKUCIBIN Ta3 U HeralleHast u3BecTh. lIpencraBuTenu neTyuynx BOJOPOAHBIX COEIMHEHUN: XJIOPOBOJOPO U aMMHAK.

OcHoBaHMs1, UX COCTaB U Ha3BaHMs. PacTBopuMoOCTh OcHOBaHMH B Boze. TabnuIiia paCTBOPUMOCTH THAPOKCUIOB U colieil B Boze. [IpeacraBurenu mie-
JI0Yel: TUIPOKCUIBI HATpUsl, Kanus U Kanblus. [loHsTHe 0 kauecTBeHHBIX peakuusax. Maaukartopsl. MI3MeHeHNe OKpacKu MHAUKATOPOB B LIEJIIOYHON Cpelie.

Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxanus kucnor. [lpencraButenu KUCIOT: cepHasi, ColsHas U a30THas. MI3MeHeHne OKpacKu MHAMKATOPOB B
KHUCJIOTHOM cpelie.

Conu xak MpoU3BOAHBIE KUCIOT U OCHOBaHUM. VX cocTaB u Ha3BaHus. PacTBopumocTs cosneii B Boae. [IpencraBurenu coseid: Xjaopua HaTpus, kapoo-
HaT ¥ ¢ocdar KaIbIus.

AmMopdHBIE B KPUCTAJUIMIECKHE BEIIECTBA.

MexMoneKkyspHble B3auMOAEUCTBUSA. TUIIBI KPUCTAUNIMYECKUX PELIETOK: MOHHAs, aTOMHAs, MOJIEKYJISIpHAs U METAJUIMYECKas. 3aBUCUMOCTb CBOWCTB
BELIECTB OT TUIIOB KPUCTAUIMUYECKUX PELIETOK.

BewecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOI'O CTPOEHUSI.

Yuctele BemecTBa U cMecu. [IpumMepsl ®KUAKUX, TBEPAbIX U ra3000pa3HbIx cMmeceil. CBoICTBa YUCTHIX BemiecTB U cMecedd. x coctaB. MaccoBast u
o0BEeMHasl 10JI1 KOMIIOHEHTa cMecH. PacdeTsl, cBsi3aHHbIE C UCTIOIB30BAHUEM MMOHSATHUS AOJIS.

PacueTrnsble 3agaum. 1. Pacuer maccoBoii 1 00bEMHOM J01€l KOMIIOHEHTOB CMECH BelecTB. 2. BrluncieHne MaccoBOi J10JIM BELIECTBA B PacTBOpE
10 U3BECTHOM Macce pacTBOPEHHOIO BELIECTBAa U Macce pacTBOpuTens. 3. Boluncienne Macchl pacTBOPSEMOTO BELECTBA U PACTBOPHUTENS], HEOOXOAUMBIX IS
IIPUTOTOBJIEHUS ONPEIEIEHHON MacChl paCTBOPA ¢ U3BECTHOM MacCOBOM JI0JIEW paCTBOPEHHOI'O BEIIECTBA.

Jdemoncrpanun. OOpasipl OKCUAO0B, KUCIOT, OCHOBaHUM U cojeil. Mojenn KpUCTalNIMYecKuX PeIIeTOK XJIOpUAa HaTpus, alMasa, OKCUaa yriepoaa
(IV). Crioco6sl pa3aeneHus: cMecei, TUCTHILISAINS BOJIBI.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3IamMH BEILIECTB pa3HbIX Ki1accoB. 2. Pa3znenenue cmecen.

Y4eHHK HAYYUTCsl CAMOCTOSITENIbHO OOHAPYKUBATh M (POPMUPOBATH YUEOHYIO MPOOIEMY, ONPEENATh 1IeTh Y4eOHOU NesTEIbHOCTH, BBIIBUTATh BEPCUU
perieHust mpo0seM, HCKaTh CAMOCTOSITEIIBHO CPEICTBA TOCTHKEHUS 1IETTH.

YYeHHK MOJYYUT BO3MOXKHOCTh HAYYUTHCS aHAM3UPOBATh, CPABHUBATH, KIACCU(MUIIMPOBATH U 0000IaTh (aKTHl U SBICHUS; BBISBISATH MPUUYUHBI U
CJICACTBHUA IMPOCTHIX HBHCHHI;'I; CTPOUTH JIOTUYCCKHUE PACCYKIACHUA, BKITIOYAOINUEC YCTAHOBIICHUE MPUYINHHO-CIICICTBCHHBIX CBSI3€I>'I; CO31aBaTh CXEMATUYCCKHUC
MOJIEJTIN; ONTUCHIBATh, CPABHUBATH OOBEKTHI, JIENIAaTh BBIBOJIbI, HAXOIUTh HH()OPMAIIMIO B COOTBETCTBYIOIIEH TUTEpaType; MOHUMATh U MPUMEHSITh XUMHUYECKUE
TEPMUHBI.

Tema 5. HW3meHeHusi, mnpoucxoasiume ¢ Bemecrsamu (13u)
[lonsaTHe siBNEHUN KaK U3MEHEHUMN, MPOUCXOIAIIUX C BEIIECTBAaMU. SIBIIEHNUs, CBA3aHHbIE C M3MEHEHUEM KPUCTAJUTMYECKOTO CTPOCHUS BEIIECTBA MPHU

MIOCTOSIHHOM €ro cocTaBe, ¢uznueckue spiieHus. OU3ndeckue sIBICHUS B XUMUU: TUCTHIUISLUS, KPUCTAJUIM3AIlMs, BhIIapUBaHUE M BO3TOHKA BELIECTB, LI€H-
TpuGyrupoBaHue.



SIBneHMs, CBA3aHHBIE C U3MEHEHUEM COCTAaBa BEIECTBA, - XUMHUYECKUE peakunu. [Ipu3Haky U yciaoBHA MPOTEKaHUA XUMHAYECKUX peakuuil. [lonsatue
00 3K30- ¥ SHAOTEPMHUUECKUX peakuUax. Peakiiuu ropeHns Kak 4acTHBIN Cllydail SK30TepMUYECKUX PEAKIM, IPOTEKAIOIINX C BbIJICICHUEM CBETA.

3aKOH COXpaHEHUs MACChl BEIECTB. XUMHUECKUE ypaBHEHMsI. 3HaUeHUEe MHJEKCOB U K03 ¢uimenToB. CocTaBieHne YpaBHEHUN XMMHUYECKHX peak-
LUH.

PacueTs! Mo XuMu4eckuM ypaBHEHHIM. Perienne 3aad Ha HaXOKICHNUE KOJIMYECTBA BEIIECTBA, MACCHl WIIM 00BEMa MPOIYKTa PEaKIHU 10 KOJIUIECT-
BY BEILIECTBA, Macce MM 00bEMY MCXOTHOTO BellecTBa. PacueTsl ¢ MCIOIb30BAHNUEM TOHATHS «HOJIs», KOT/Ia HCXOJHOE BEIIECTBO JAaHO B BHJE pacTBOpa C 3a-
JAHHOM MacCOBOM J10JIEW paCTBOPEHHOIO BEIIECTBA WIIM COLAEPKUT ONPEAEICHHYIO OO IIPUMECEH.

Peaxuun pasnoxenus. [lonsatie o ckopocTn xXuMuuecKux peakuui. Karanusatopsl. @epMeHTHI.

Peakuu coenunenus. Karaaurndyeckue u Hekatanutuueckue peakiuu. OdpatuMele 1 HEOOpaTUMBbIE PEaKLIUU.

Peakuuu 3amenieHns. DIEKTPOXUMUYECKUH PsIZl HAIIPSDKEHUHA METAJUIOB, €r0 MCIIOIb30BaHKUE U1 IPOrHO3MPOBAHUS BO3MOKHOCTH IIPOTEKAHUS peak-
LUI MEX]ly METaJllaMU ¥ paCTBOPaMU KUCJIOT. Peakiuy BBITECHEHUS OJHUX METAJIJIOB U3 PACTBOPOB MX COJIEH IPYTMMH METAJUIAMHU.

Peakiiuu oomena. Peakuiuu HeTpanu3anuu. Y CJI0BHUS TPOTEKaHUs peakiuii 0OMEeHa B pacTBOPaXx J0 KOHIIA.

Tunel XUMHUYECKUX peakiuil (10 IPU3HAKY «YUCIIO U COCTaB MCXOJHBIX BELIECTB U MPOAYKTOB pEaKLMM») Ha MpUMEpPE CBOMCTB BoAbl. Peakius pas-
JIO’)KEHUS - AJIEKTPOJIU3 BOJbl. Peakiiny coefuHeHusl - B3aUMOJICHCTBUE BOJIbI C OKCUIAMH METalJIoB U HeMeTauioB. [lonsTue «ruapokcusl». Peakiuu 3ame-
LIEHMS - B3aUMOJICHCTBUE BOJIBI C IIEJIOYHBIMU U LIEIOYHO3EMEIbHBIMU MeTa/laMu. Peakuinu oOMeHa (Ha mpuMepe Tuapoiu3a cyiabpuia altoMUHNAS U KapOu-
J1a KaJIbIus).

Pacuyernbie 3axaun. 1. Beuncienue o XUMUYeCKUM ypaBHEHHUSAM MacChl WIM KOJIMYECTBA BELIECTBA 10 U3BECTHON Macce UM KOJINYECTBY BEIIECTBA
OJTHOT'O M3 BCTYMAIOIIUX B PEAKILIMIO BELECTB MM MPOAYKTOB peakiuu. 2. Beruucnenne Maccel (KOJIMUYECTBa BELIECTBA, 00beMa) MPOAYKTa PEaKIuu, €CIU U3-
BECTHA Macca MCXO/HOTO BEIECTBA, CO/AEPIKAIIEro ONpeAeICHHYIO 00 puMeceil. 3. Boruncnenne Macesbl (KOJMYecTBa BEIIECTBA, 00beMa) MPOAyKTa peak-
LIMH, €CJIM U3BECTHA Macca PacTBOPA U MaccoBast 10Ji1 paCTBOPEHHOI'O BEIIECTBA.

JdemoncTpanum. [Ipumeps! Gpusnyeckux sBIeHUi; a) TuiaBneHue napapuHa; 0) n1ud@y3us TyIUCTHIX BEIIECTB C FOpsIIe JaMIOYKH HaKalWBaHUS.
[Ipumepbl XUMUYECKUX SIBJICHUMN: a) TOPEHHE MarHus; 0) B3auUMOJICHCTBUE COJISTHOW KUCIIOTBI C MPaMOPOM WJIM MEJIOM; B) Mojiy4yeHue ruapokcuaa meau (1); r)
pacTBOpeHHe MOJIYYEHHOI0 THAPOKCUIA B KUCIOTaX; 1) B3auMmozeicteue okcuaa meau (II) ¢ cepHoit kucnoToil npyu HarpeBaHUM; €) pa3IoKeHUe epMaHraHa-
Ta KaJus; 5K) B3aUMOJIecTBHE Pa30aBIEHHBIX KUCIOT C METaNIaMHU.

JlaGopaTopHsbie onbIThL. 3. CpaBHEHHE CKOPOCTH MCIAPEHUs BOABI U CIMPTA IO MCUYE3HOBEHMIO MX Karleslb Ha (puiabTpoBaibHOM Oymare. 4. Okucie-
HUE MEIU B IUIAMEHU CIIMPTOBKU MU ropeiku. 5. [lomyTHEHHE M3BECTKOBOM BOJBI OT BBIABIXaEMOIO yIJIEKUCIIOro rasa. 6. IlosydeHue yriekucioro rasa
B3aMMOJICHCTBHEM COIbI M KHCIIOTHL. 7. 3amelieHre Meu B pactBope xyopuaa meau (II) xenezom.

IMpakTuueckasi paGora N2 4
[Ipu3Haky XMMHUYECKUX peakluil U UX KiacCupUKalus.

IMpakTnyeckasi padora N2 5
[Ipurorosnenue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOM J10J€H.



YYeHHK HAYYUTCsI CAMOCTOSITENIbHO OOHAPYKUBATh M (POPMUPOBATH YUEOHYIO MPOOIEMY, ONIPECIIATh b Y4eOHOU e TEIILHOCTH, BBIIBUTATh BEPCUU
pelieHus mpodiieM, UCKaTh CAMOCTOSITENILHO CPEICTBA JOCTUKEHHUS LIETTH.

YYCHHK MOJIYYUT BO3MOXKHOCTh HAYYUTHCS aHAIM3HPOBATh, CPABHUBATH, KJIACCU(MUIIMPOBATHh U 0000aTh (aKTHl U SBICHUS; BBISBISATh MPUYUHBI U
CJIEJICTBHS MPOCTBIX SIBJICHUM; CTPOUTH JIOTUUECKHUE PACCYKICHNS, BKIIFOYAIOIINE YCTAHOBJICHUE TPUUMHHO-CIIEICTBEHHBIX CBS3€H; CO3/1aBATh CXEMATUUYECKUE
MOJIEJIN; OITUCHIBATh, CPABHUBATH OOBEKTHI, JIENATh BHIBOJIbI, HAXOAUTh HH(POPMAIIMIO B COOTBETCTBYIOIIEH TUTEpAType; MIOHUMATh U MPUMEHSAThH XUMUYCCKHE
TEPMUHBI.

Tema 6. Teopus 3JIeKTPOJITUTHYECKOH JTUCCOIUALNNHU U CBOIICTBA KJIACCOB HEOPTaHUYECKHUX coeuHeHni (21 u)
[TonsiTHE 00 MEKTPOIUTHUECKON TUCCOLUANIMU. DIEKTPOIUTHI M HEAJIEKTPOIUTHL. MeXaHu3M JTUCCOLUAIINN SJICKTPOIUTOB C PA3IMYHBIM THIIOM XHU-

MHUYECKOH cBs3H. CTENeHb AIEKTPOIUTHIECKOH qucconrannu. CUIIbHBIE U CIIa0bIe 3JIEKTPOIUTHI.

OCHOBHBIEC TIOJIOKEHHUSI TEOPUU DIICKTPOJIUTHYECKON aucconranui. VIOHHBIE ypaBHEHHs pPEeakUUi. YCIOBHS MPOTEKaHHUS PEAKIUU OOMEHa MEXIY
3JEKTPOJIMTAMHU JI0 KOHIIA B CBETE MOHHBIX IIPEICTABICHUM.

Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccudukanus. [ucconuanus KUCIOT U UX CBOWCTBA B CBETE TEOPUHU AJIEKTPOIUTUUECKON Arccoruanii. MoneKyIsipHble U HOHHBIE
yYpaBHEHUs peaklil KUCIOT. B3aumMoneiicTBUE KUCIOT ¢ METAJIaMU. DJIEKTPOXUMUYECKUN sl HANIPSKEHU METAIIOB. B3auMoaeiicTBue KUCIOT ¢ OKCHIAMU
MeTaJlI0B. B3aumoielicTBUE KUCIOT C OCHOBAaHUSIMU - peakius HelTpanu3anuu. BzaumoneiictBue Kuciot ¢ cosssMu. Mcnonp3oBanne TabInIbl paCTBOPUMOCTH
JUIAXapAKTEPUCTUKU XUMUYECKUX CBONUCTB KUCIOT.

OcHoBanus, ux knaccudukamnus. Jucconuanys OCHOBaHUN M UX CBOMCTBA B CBETE TCOPHUU DJICKTPOJIMTHYECKOM nucconuanuu. Bzanmosencterue oc-
HOBAHMI ¢ KUCIIOTaMH, KUCIOTHBIMU OKCHJIaMU U coiisiMu. Mcronb3oBaHue TabIUIbl paCTBOPUMOCTH IS XapaKTEPUCTUKH XUMUYECKUX CBOMCTB OCHOBAHUU.
Pasnoxxenne HEPACTBOPHUMBIX OCHOBaHUM npu HarpeBaHUMU.
Conu, ux KinaccupuKays U JUCCOLMALIUS PA3IMUHBIX TUIIOB cosieil. CBOWCTBA coylell B CBETE€ TEOPUH SJIEKTPOJUTHUYECKON Auccounanuu. B3anmoneiicTeue
coJiel ¢ MeTaJulaMH, YCJIOBHsI IPOTEKaHUs 3TUX peakuuid. BzaumopelicTBue coseil ¢ KMCI0TaMi, OCHOBaHUSAMHU M COJSIMU. Mcronb3oBaHue TaOJUIBI pacTBO-
PUMOCTH IJI XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O060611eHne cBeieHn 00 oKcuaax, X KiacCu(UKalul U XUMUYECKUX CBOMCTBAX.

['enernueckue pspl METAIIOB U HEMETaIIOB. ['eHeTHueckas CBA3b MEXKIY KilacCaMH HEOPraHUYECKUX BELIECTB

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakui. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakuuu noHHOro oOMeHa M OKHMCIUTENbHO-BOCCTAHOBHUTENbHbIE peakiuu. CocTaBiIeHHE YpPaBHEHUN OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil
METOIOM DJIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE MPECTABICHUN 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MpOIleccax.

JdemoncTpanum. VcnplTaHue BENIECTB U UX PACTBOPOB Ha 3JIEKTPOINPOBOAHOCTD. 3aBUCUMOCTD JIEKTPONPOBOJIHOCTH YKCYCHOM KHCIIOTBI OT KOHIEH-
Tpauuu. BzaumopelicTBue MHKA C cepoil, ConsiHOM KucnoToi, xmopunom Meau (I). 'openue maruus.

JlaGopaTopHble onbIThI. 8. Peakiuu, XapakTepHble ISl paCTBOPOB KUCIOT (COJISTHOM MM cepHOit). 9. Peakunu, XapakTepHble 1Jisi pacTBOPOB IIETO-
yeil (ruapokcuoB HaTpus uinu kanus). 10. [lonydeHnue u cBoiicTBa HEpacCTBOPUMOT0 OCHOBaHUS, HanpuMmep ruapokcuaa menu (I1). 11. Peakuun, xapakrepHbie
JUTsl pacTBOPOB coJieil (Harpumep, mist ximopuna meau (I1)). 12. Peaknum, xapakTepHbie Iisl OCHOBHBIX OKCHUJIOB (HampuMep, i OKcuaa Kaibiums). 13. Peak-
LU, XapaKTepHbIE JIsl KUCIIOTHBIX OKCUIOB (HAallpUMep, JIJIsl YITIEKUCIIOTO ra3a).



IMpakTuueckasi pagora N2 6
CBolicTBa 3JIEKTPOIUTOB
IIpakTHyeckas padora N2 7
DKCIepUMEHTaIbHOE perieHue 3aaad no TO/]

Bcero uaco:68;
Koutpoabubix pador — 4
IIpakTuyeckux pador - 7

Y4eOHO-MeTOANYECKOE 00ecTIeueHne

. Jlutepartypa, ucnoJjib3yemasi yuuresemM

- OCHOGHaAs TUMepamypa

1. I'a6puensu O.C. IIporpamma kypca xumuu 171 8-11 kiaccoB 001eo0pazoBaTenbHbIX yupexaenuit. — M.: JIpoda;

2. I'abpuensa O.C. Xumus: 8 kiacc : yaeOHUK 11 001eo0pa3oBaTenbHbIX yupexacauii. — M.: [lpoda.

- 0ONOIHUMENbHAS TUumepamypa

1. T'abpuensu O.C. U3yuaem xumuro B 8 ki1.: muaaktTuaeckue matepuaisl / O.C. 'abpuensH, T.B. CmuproBa. — M.: bruk miroc

2. Xumusi: 8 Kjacc: KOHTPOJIbHBIE U poBepouHbie padoThl K yueoHuky O.C. 'abpuensna «Xumus. 8 kimace» / O.C. IN'abpuensu, I1.H. bepe3kun, A.A. Ymako-
Ba u ap. — M. : lpoda;

3. I'abpuensn O.C., Bockob6oitnukosa H.II., flmykoBa A.B. HactonbHas kHura yuutens. Xumus. 8 ki1.: Meroandeckoe nocodue. — M.: Jlpoda;

4. I'abpuensan O.C., PynoB H.H., TonkynoB B.M. Xumuueckuii skcriepuMeHT B 1ikode. 8 kiacc. — M.: JIpoga

5. Anxumuk (http://www.alhimik.ru/) - oqus U3 Ty4nIMx caiToB pycCKOA3bIMHOTO XUMUYECKOTro MIHTepHEeTa OPHEHTUPOBAHHBIN HA YUUTEIS U YUCHHUKA, IPEIo-

AaBaTeiid U CTYJACHTA.

. Jluteparypa, pekoMeHayemMas 1Jisl y4aluXcst

- OCHOBHas TuMepamypa

[Ma6puensa O.C. WN.I'. Octpoymos, C.A.CrnankoB. Xumusi: 8 Kiacc : yueOHUK Jij1s1 001eodpazoBarenbHbIX opranm3anuid. — Mocksa «IIpocsemenue» 2020

- OONOJIHUMENbHAS TUMepamypa

1. XKypHan «Xumus B IIKOJIEM;

2. KontpeHn - Xumust 1 Beex (http://kontren.narod.ru). - mH$popManmoHHO-00pa30BaTEeIbHbIA CANUT UIS TEX, KTO N3y4aeT XUMHIO, KTO €€ TMPETOIaeT, I BCEX
KTO UHTEPECYeTCs] XUMHEH.

3. Anxumuk (http://www.alhimik.ru/) - onus u3 Iydnmx caiToB pycCKOSI3bIYHOTO XUMHUYECKOTO VIHTepHETa OpHEHTHPOBAHHBIN HA YYUTEINS M YICHHUKA, TIPETo-

JaBaTess U CTYJICHTA.


http://www.alhimik.ru/
http://kontren.narod.ru/
http://www.alhimik.ru/

4. DHIMKIIONEINYECKUH CII0BAPh FOHOTO XUMHKA

. HUndopmauuonno-komnvromepnas noooepicka

1. DnexTpoHHas OMOIMOTEKA NIKOJILHUKA

2. UnTepHer-pecypebl: TpeboBaHUs K COBPEMEHHOMY YPOKY B ycioBusx BBeaeHuss GI'OC
http://www.gia3.ru/publ/opyt i_praktika/trebovanija_k sovremennomu_uroku_v_uslovijakh vvedenija fgos/4-1-0-4
3. Caiit: Equnas xosuteknus oOpa3oBaTenbHbIX pecypcoB http://school-collection.edu.ru/catalog/teacher/

4.CD «Heoprannyueckas XUMUs, U31aTEIbCTBO «Y YUTEIb)»

5.CD «IlIxona Kupumia u Medoausy», U31aTeIbCTBO «Y YUTEIIbY

6.Xumus. [IpocBemenne «Heopranndeckas Xumus»,. 8 kiace. (Ha 2-X AUCKax)

7.Xumus (8-11 xnacc). BuptyanbHas naboparopust (yueOHOE 2JIEeKTPOHHOE U3aHHE)

YueOHO-TEMaTHUYECKOE IVIAHUPOBAaHHUEC YPOKOB XUMHUH B 8 kiacce.

Ne Tun ypoxka. Ili1annpyeMsble pe3y/ibTaThl Hara
Tema ypoxa OcHoBHBIC JIn4HOCTHBIE IIpeameTHbIC MeranpeamerHble mia |pakr
NOHATHUS H
ypoOKa.
Pa3znen 1. HauanbHble NOHATHSA M 3aKOHBI XUMHH. (20 yacoB)
1 BBonHBIN HHCTPYK- Ypok dop- PopMHUpOBAaHUE UH- OOBSICHSIOT pOJib Pezynamusnvie: NIaHUPYIOT MOCIEA0BATEIb-
tax 1o Th npu pabo- | MUpOBaHUSA | TEIJIEKTYalbHBIX yMe- | XUMMUYECKHX 3HAHUH | HOCTb CBOMX JIEHCTBUI M MPOTHOZUPYIOT UX
T€ B KaOUHETE XU- HOBBIX 3Ha- | HUW: aHAJIM3UPOBATH B JKW3HM YEJIOBEKA pe3ynbTar.
muu. Ilpeamer xu- HUU WITIOCTpAIMK yueo- YMEIOT: Ilo3nasamenvHule: BBIABUTAIOT apIyMEHTHI,
Mud. Pons xumun B HUKa. MCrBITBIBAOT HCIIOJIB30BAaTh MOHS- | yCTaHABJIMBAsl IPUYMHHO-CIICCTBEHHBIE CBS-
JKU3HU YEII0BEKA. yuebHo- THS IIPU XAPAKTEPU- | 31 MEXKAY U3Y4acMbIMU SIBJICHUSMH, U3BJIC-
[TO3HABATENIbHBIA NH- | CTHUKE BEIECTB KaloT HEOOX0IUMYIO HH(POPMAIUIO U3 MPO-
Tepec K HOBOMY y4eO- YUTAHHOT'O TEKCTA.
HOMY MaTepuainy Kommynuxamugnwvie: yMeOT (HOPMYyIUPOBATH
croco6am peleHus cOOCTBEHHOE MHEHHE, APTYMEHTUPOBATh
HOBOH 3aJa4u CBOIO TOYKY 3pPEHMS], OTCTanBaTh €€ HE BPaXK-
NeOHBIM JJIS IPYTUX 00pa3oM; BIaJCIOT MO-
HOJIOTUYECKON U Auanorudyeckoi popmamu
peyn.
2 MeTtonp! usydeHus VYpok dop- ®opMupoBaHrE KOM- | XapaKTepU3yrT Pecynamuenvle: NIaHUPYIOT MOCIEI0BATEINb-
XHUMHH MHUPOBAHMA | \yHHKATUBHBIX KOM- OCHOBHBIE METOIbI HOCTb CBOUX JE€UCTBUM U POTHO3UPYIOT UX



http://www.gia3.ru/publ/opyt_i_praktika/trebovanija_k_sovremennomu_uroku_v_uslovijakh_vvedenija_fgos/4-1-0-4
http://school-collection.edu.ru/catalog/teacher/

HOBBIX 3Ha- NETEHTHOCTH B 00IIIe- | U3yYEHHsI eCTeCT- pEe3yabTar.
HUH HUU U COTPYJHUYECTBE | BEHHO-HAYYHbIX Ilo3nasamenvHvie: BBIABUTAIOT aPTYMEHTHI,
CO CBEPCTHUKAMH. nucuuriuH. [IpuBo- | ycTaHaBIuBas MPpUYUHHO-CIICICTBEHHbBIC CBS-
dopMUpOBaHUE UH- JIAT IPUMEPBI MaTe- | 31U MEXAY U3Yy4aeMbIMH SIBJICHUSMHU, U3BJIE-
TEJUIEKTYaJIbHBIX YME- | PHAIBHBIX U 3HAKO- | KalOT HEOOXOAMMYIO HH(OPMAIIUIO U3 MPO-
HU: aHAJIM3UPOBATH BBIX WJIK CUMBOJIb- YUTAHHOT'O TEKCTA.
TEKCT yuyeOHHKA HBIX MOJIENeH. coOu- | KommyHukamuenvie: yMeOT (HOPMYITHPOBATH
paroT 00bEMHBIE U COOCTBEHHOE MHEHUE, APIrYMEHTHPOBAThH
IapOCTEPKHEBBIC CBOIO TOUKY 3pPEHUSI, OTCTauBaTh €€ HE BPaXK-
MOJIeJIM HEKOTOPBIX | A€OHBIM JUIsl IPYrUX 00pa3oM; BIaJACIOT MO-
XUMUYECKHUX BE- HOJIOTUYECKOW U JIMAJOTHYECKON opMamMu
HIECTB. peun.
ArperartHbie cocTos- | Ypok Gop- | dopmupyrorcs otBeT- | Pasmuuaror Tpu ar- | Pezyismuénvie: Y4arcs ONpenenaTh LElb
HHA BCHICCTB MUPOBaHUA CTBEHHOE OTHOIIICHUE | pEraTHBIX COCTOSIHUS | CBOEH JEATEIbHOCTH, HA OCHOBE COOTHECE-
ESI];IHX 3Ha8- |  yyeHmIo, TOTOBHOCTh | BEIIECTBA. YCTAHAB- | HHS TOTO, UTO YK€ YCBOEHO, H TOTO, UTO EIIe
U CIIOCOOHOCTH K ca- JIMBAIOT CBSI3U MEX- | HEU3BECTHO, CAMOCTOSTEIBHO JABUTATHCS 1O
MOPA3BUTHIO M CAMO- | Iy HUMH Ha OCHOBE | 3a/IaHHOMY IJIaHY, OLICHUBATh U KOPPEKTHU-
o0pa3oBaHHIO Ha OC- B3aUMHBIX [1€PEXO0- pOBaTh NOJIYYEHHBIN pe3yibTaT.
HOBE MOTHBALIUU K noB. Habmomaror llo3nasamenvhble: BBIABUTAIOT apPTYMEHTHI,
00y4YeHHI0 U TTO3Ha- XUMHUYECKUN KCIE- | yCTaHaBIMBas IPUUYUHHO-CIIECTBEHHbIE CBA-
HUIO; KOMMYHUKATHUB- | PUMEHT U JCNIal0T 3U MEX]y U3y4aeMbIMH SIBJICHUSIMU, U3BJIC-
Hasi KOMIIETEHTHOCTb B | BBIBOJIbI HA OCHOBE Kal0T HeOOXOIMMYI0 HH(POPMAITUIO U3 TIPO-
OOIIIEHUU U COTPY/I- HaOJIIO JEHUIA. YUTAHHOI'O TEKCTA.
HUYECTBE CO CBEPCT- Kommynurxamuenvie: @opMupyrorcs pede-
HUKaMU B TIpoliecce BbI€ YMEHUSI: y4aTCs BHICKA3bIBATh CYXKIIE-
o0Opa3oBaTenbHO es- HUS C HCTIOb30BaHHEM (DU3MUECKUX TePMU-
TEITHLHOCTH. HOB Y TIOHATUH, (POPMYITUPOBATH BOTIPOCH U
OTBETHI B XO/I€ BHITIOTHEHUS 3aJaHUsI, 0OMe-
HUBAThCSl 3HAHUSIMH MEX]Y YJIE€HAMU TPYyII-
MBI JJTIS] PUHSATHUS 2PPEKTUBHBIX COBMECT-
HBIX pEHICHUM.
lIpakmuueckas pa- Ypok- DopMUPOBAHUS KOM- OnpenensitoT OCHOB- | Pezynamugnsie: IpeoOpa3yoT MpaKTHIe-
boma Nel. MPaKTUKYM | MyYHUKAaTUBHBIX KOM- HOE XUMHYECKOE CKYIO 33/1a4y B IMO3HABATEIbHYIO, OCYIIECTB-

«3naxomcmeo c aa-
bopamopHvim 0bopy-
oosanuem. Ilpasuna
mexHuKyu 6e30nacHo-
cmu npu pabome 8
XUMUYECKOM KAOU-

[IETEHTHOCTH B 00LIIE-
HUU U COTPYAHUYECTBE
CO CBEPCTHUKAMH.

o0opy0BaHueE.

3HAIOT NMpaBuiIa TeX-
HUKH 0€30MacHOCTH
pu paboTe B XMMHU-

JISIFOT MO3HABATENbHYIO pe(IeKCHIO B OTHO-
LIEHUU JEHUCTBUM IO PEIIECHUIO M03HaBa-
TEJIbHBIX 3a/1a4.

llo3nasamenvHule: TAXOT ONPEACICHUS TIOHS-




Heme).

94ecKoM KaOuHeTe.
Pa6oTator ¢ mabopa-
TOPHBIM 000pyI0Ba-
HUEM U Harpepa-
TEJIbHBIMU TIPUOO-
paMu B COOTBETCT-
BUU C TIPaBUIIAMH

Thb.

THSIM, MOTYT HAlTH CIIOCOO pEelIeHHUs MPO-
OJIEMHOM 3a1a4yu

KommynuxamusHule: y1acTBYIOT B JIMAJIOTE,
KOJUICKTUBHOM OOCYKJICHHH IPOOIICMBI,
BJIAJICIOT MOHOJIOTMYECKON 1 JUAIOTHYSCKOMN
(dhopmamu peun.

dusnueckue sBie-
HYS B XUMHUU

Onpenensars oOiue
JUTSI BCEX Y MHIUBUTY-
aIbHBIC TIPAaBHJIA pa-
00TBI

Paznuuarot gusmnue-
CKUE U XMMHUYECKHE
SIBIICHHS, YACTHIC
BEIIIECTBA U CMECH.
Knaccupumupyror un
HIPUBOASAT IPUMEPHI
CMECEH.

Pecynamusnvie:yMeHne COOTHOCUTH CBOU
JICHCTBUS C IJIAHUPYEMBIMHU PE3YJbTaTaMH,
OCYILIECTBIISATH KOHTPOJIb CBOEH J1€ATEIbHO-
CTH B IIpOLIeCcCE JOCTHXKEHUS pe3yIbTaTa,
OTIPENIeNIATh CIIOCOOBI ICHCTBHUM B paMKax
MPEJIOKEHHBIX YCIOBUN U TPeOOBAHUM,
KOPPEKTUPOBAThH CBOM JICUCTBHS B COOTBET-
CTBUHU C U3MEHSIOIIEHCS CUTyalluel, OLICHU-
BaTh PE3YJIbTAThl PEIICHUS TTOCTABICHHBIX
3a/1a4 u Jp.

Ilo3nasamenvhvie:YeTkoe IPEACTABIECHUE O
«(pu3nvecKuX SIBICHUSIXY, «XUMHUECKUX SIB-
JAeHUX(peaKusX )»; IPUMEHSTh UX Ha Mpak-
THKE; YMEHHE CO3/1aBaTh, IPUMEHSITH U Mpe-
00pa3oBbIBATh 3HAKH U CUMBOJIBI, MOJIEITH U
CXEMBI JIJIs pelieHus y4eOHbIX U TT03HaBa-
TEJIBHBIX 3a/1a4;UCII0Ih30BaHNE OCHOBHBIX
WHTEJUIEKTYaJIbHBIX ONlepaluii: aHaIu3 u
CUHTE3, CpaBHEHHE, 0000IIICHIE, BHISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M, TOUCK
aHaJIoroB;()OPMUPOBAHHUE U PA3BUTHE KOM-
METEHTHOCTHU B 00JIACTH UCTIOJIB30BaHUS UH-
(hopmMaIrmoHHO-KOMMYHHUKAITMOHHBIX TEXHO-
noruit (MKT-koMmeTeHI1il); HCMoNb30BaHNe
Pa3IUYHBIX UCTOYHUKOB JJIS MOTYyYEHHUS XU-
MUYecKoi nH(popmanmu; mocTaHoBka u Ghop-
MYJIMPOBAaHUE LENH U 33]a4 ypokKa; hopMy-
JUPOBAHUE U ApTyMEHTAIUs TMYHOT'O MHE-
HUSL.




Kommynuxamusnuvle: 0CO3HaHHO U TIPOU3-
BOJIBHO CTPOUTh PEYEBOE BHICKA3bIBAHUE B
yCTHOM (hopMe; apryMEHTUPOBAHO OTBEYATH
Ha BOIIPOCHI, 000CHOBBIBATH CBOIO TOUKY
3pEHHUsI; CIYIIATh U IOHUMATh PeUb JAPYTHUX;
BCTYIaTh B yueOHOE COTPYTHUYECTBO C YUH-
TEJIEM U OJIHOKJIACCHUKAaMM, OCYIIECTBIISATh
COBMECTHYIO JEATEIbHOCTh B IIApax, Ipynmnax
u ap.

Ipaxmuueckas pa-
ooma Ne2. Auanuz
nouswl.

Ypok-
MPaKTUKYM

dopmMupoBaHUE MO-
3HaABaTEJIbHBIX UHTE-
pPECOB U MOTHBOB, Ha-
MpaBJICHHBIX HA U3Y-
yeHue (PU3NUECKUX U
XUMUYECKHUX SBJICHUM.

3HarT npasuiia 00-
parieHus ¢ Jadbopa-
TOPHBIM 000pyIOBa-
HHEM, CTIOCOOBI pa3-
JICJICHUS OJTHOPO/I-
HBIX CMECEH.

YMeT npoBOJUThH
pazjeneHueM cMecei
(bUIBTPOBaHUEM U
BEITIAPUBAHUEM.

Pezynamuenvle: TIaHUPYIOT CBOIO PadoTYy,
CaMOCTOSITENTbHO KOHTPOJIMPYIOT BPEMs BbI-
HIOJTHEHHS PA3IMYHbBIX 3a1aHHH.
Ilosnasamenvhvie: TAIOT ONPEICICHUS TTOHS-
THSIM, OCYIIECTBIISIIOT CPaBHEHHUE, CTPOST
JOTHYECKHE LENOYKH PaCCYKICHHUH, aHAU-
3UPYIOT UCTUHHOCTD YTBEPIKJICHUN H3Y4alOT
SIBJICHUSI HA TIPAKTHKE.

Kommynuxamusnwvle: cnocoOHbI 00BEKTUBHO
OLIGHUBATh JJPYTOTO.

ATOMHO-
MOJIEKYJIIPHOE y4Ye-
HUE. XUMHUYECKHE
3JIE€MEHTHI

KomOuuu-
POBAaHHBII

YPOK

dopMupoBaHuUE 110-
3HABaTEJIbHBIX UHTE-
pecoB, HAIPABJICHHBIX
Ha M3y4EHUE 3aKOHOB
XUMUU, UTHTEJUIEKTY-
aJbHBIX YMEHUH aHa-
JU3UPOBaTh HHPOPMa-
L0 U JI€JaTh BBIBO-
JbIL.

OOBSICHSIOT, UTO
TaKO€ XUMUICCKUM
DJIEMEHT, aTOM, MO-
JIeKyIa, aJuIoTPOIIHS,
HOHBI. Paznnyaror
MPOCTHIE U CIIOKHBIC
BEIICCTBA, BEIISCTBA
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUS

Pezynamusnvie: mpeoOpa3yroT npakTuie-
CKYIO 3aJ]a4y B II03HABATEIBHYIO, OCYIECTB-
JISIFOT MTO3HABATENbHYIO pe(IeKCHIO B OTHO-
LIEHUU JEUCTBUN 110 PEIIECHUIO IT03HaBa-
TEJIbHBIX 3a/1a4.

Ilo3nasamenvHule: yCTAaHABINBAIOT IPUYHH-
HO-CJICJICTBEHHBIE CBSA3U MEXKIY COCTABOM
MOJIEKYJI ¥ CBOMCTBAMM QJIOTPOITHBIX MO-
TuUKaIUNi KUCIOpoa.
Kommynuxamugnvie: GOpMyIUPYIOT OCHOB-
HBIE T0JIOKEHUS aTOMHO-MOJIEKYJIIPHOTO
YUYEHUSL.

8-9

3HaKU XUMHYECKAX
ayeMeHToB. Ilepuo-
MJecKas Tadauia
.. Menneneepa

KoMOunu-
POBAaHHBII

YPOK

dopmHUpoBaHUE M0-
3HaBaTEJIbHBIX UHTE-
PECOB, HaNPaBIEHHBIX
Ha U3Y4YEHUE OKpY-
JKAIOLIET0 MUpa, yMe-
HHUE aHAJIN3UPOBATh

HaseiBaror u 3amnu-
CBIBAIOT 3HAKH XOJ.
OTHCHIBAIOT CTPYK-
Typy Tabmuisl XO.
O0OBSACHSIOT STUMO-
JIOTMYECKHE Havaja

Pecynamusnvlie: cTaBaT yueOHYIO 3a/1a4y Ha
OCHOBE COOTHECEHHMS TOTO, YTO Y’KE€ U3BECT-
HO, ¥ TOTO, YTO €1I€ HEU3BECTHO; IPOTHO3U-
PYIOT pe3yJibTaT YCBOEHUS 3HAHUH, OIIEHHU-
BaIOT pe3ynbTaThl paboTel. DopmupoBanue
UKT - KOMOETEHTHOCTH.




UH(OPMALIUIO U Jie-
JaTh BBIBOJIBI.

Ha3BaHuii XD U UX
OTAEJIbHBIX aTOMOB.

Ilo3nasamenvHbie: XxapakTepu3yoT HHPOP-
Mall1Io, KOTOPYIO HECYT 3HAaKU XO.
Kommynuxamuenule: yq1acTByIOT B AUAJIOTE,
CIIYIIAIOT U MOHUMAIOT IPYTUX, BhICKAa3bIBa-
10T CBOIO TOUKY 3pEHHUS 110 IOBOAY paccMmar-
pUBaEMoOro BOIpoca.

10-11 | Xumuueckue hop- H3yyarom xumuue- Pecynamusnvle: cTaBaT yaeOHYIO 3a/1a4y Ha
MYJIBL. cKUe NoHAmus. OT- OCHOBE COOTHECEHHUS TOT0, YTO YK€ U3BECT-
HOCHUTENIbHAS aTOM- | HO, ¥ TOTO, YTO €€ HEU3BECTHO; IPOTHO3H-
Hasl ¥ MOJIEKYJISIpHAs. | PYIOT pe3yJbTaT YCBOCHHMsSI 3HAHHM, OIICHH-
Macca, XAMHYecKast | BalOT pe3ysbTaThl padboTsl. DopMupoBaHue
dbopmyna; onpeoe- HKT - KOMIETEHTHOCTH.
JAOM: Ilo3nasamenvHole: XapaKTepU3yOT HHPOP-
KaueCTBEHHBIN U MaIio, KOTOPYIO HECYT (DOPMYIIbI BEIIECTB.
KOJINYECTBEHHBIN Kommynuxamusnule: y4acTByIoT B AMajore,
COCTaB BEUIECTBA [0 | CIIYIIAIOT U MOHUMAIOT IPYTHX, BHICKA3bIBa-
XUMHYECKOH hop- 10T CBOIO TOUYKY 3pEHHS IO MOBOJY paccMart-
MYIIE; 8bIUUCTAIOM pHBAEMOro BOIpoca.
OTHOCHUTEITbHYIO
MOJIEKYIISIPHYIO
Maccy BEIIEeCTBa;
PaznuuaroT nHAEKCH
1 K03(pPUIIMEHTBI.
12-13 | BanentHOCTb Ypok - dopmHUpoBaHUE MO- OOBACHSIOT, YTO Pezynamuenvle: IIaHUPYIOT CBOIO paboTYy,
NPaKTUKyM | 3HaBaTEIbHBIX MHTE- TaKO€ BAJCHTHOCTh. | CAMOCTOSATEIBHO KOHTPOIUPYIOT BPEMS BBI-
PECOB M MOTHBOB, Ha- | MIOHUMAIOT OTpaXke- | MOJIHEHUs pa3InYHbIX 3ajaHui. OBrajeHue
NpaBJICHHBIX Ha U3Y- HUE MOPSAKA COeTU- | OCHOBAM MCCIIEOBATENLCKOM NeSTETHHOCTH.
YEHUU OKPYXKAOIIEro | HeHUs aTOMOB B Mo- | [lo3nasamenvHule:
mupa. CriocoOHOCTh K | JIEKyJIaxX BEIIECTB YMEIT COCTaBIATh POPMYIIBI COCTUHEHHUI
CaMOPa3BUTHIO. MOCPEJICTBOM CTPYK- | MO BaJEHTHOCTH U ONPENIENAIOT BaJICHTHOCTh
TYpHBIX (popMmyiT.. ayieMeHTa 1o (hopMyJie ero COeAMHEHUS
Kommynukamuensie: cnocoOHbI 00BEKTHBHO
OIIEHUBATh JIPYroro
14 XUMHUYECKUE peakx- KomOunu- dopmupoBaHHe OT- 3HaloT onpenenenue | Pecynsamugnsie: IpeoOpa3yroT MpaKTHUe-
un. [TpusHaku u POBaHHBII BETCTBEHHOTO OTHO- TOHSTHS «XUMHYE- CKYIO 3a/1a4y B IMO3HABATEIbHYIO, OCYIIECTB-
YCJIOBUS UX MPOTEKa- | YPOK HIeHus K yuede, cro- CKasl peakiys», IpU- | JSIOT MO3HABATEIbHYIO pe(IeKCHIO B OTHO-

HHA.

cobHOCTH 00yYaro-

3HaK1 1 YCIIOBUSA-

IIEHUU JCHCTBUI MO PEIICHUIO MO3HABA-




muxXcs K caMOpa3Bu-
THUIO U caMoo6pa3OBa-
HUIO.

BO3HHKHOBEHHS U
TCUCHUSA XUMHUYE-
CKHMX pEaKLUH, TUIIbI
peakui mo norjo-
IICHUIO WU BBIJIC-
JICHUIO YHEPTHUH.

TENBHBIX 3a7a4.
Tlo3nasamenvHule: AT ONPEACICHUS TIOHS-
THSIM, MOTYT HAlTH CIIOCOO pelICHHUS MPO-
OJIEMHOM 3a1a4yu

KommynuxamusHule: y9acTBYIOT B JIMAJIOTE,
KOJUICKTUBHOM OOCYKICHHH ITPOOJICMBI,
BJIAJICIOT MOHOJIOTMYECKON 1 UAIOTHYSCKOMN
(dhopmamu peun.

15-16 | 3akoH coxpaHeHUs Ypok pop- | dopmMupoBaHue OT- 3natoronpeseneHue | Pezcynrsamughbie: CTaBsAT yueOHBIE 3a1a4U
MAaccChl BeliecTB. Xu- | MUPOBAHMA | geTcTBEHHOIO OTHO- XUMHUYECKUX YpaB- (caMOCTOSATENBHO, IPH TOMOIIY YUUTES),
MUYECKHE PEAKITUH. EEBI;’IX 3HA" | yienns K yueHMIO Mic- | HEHMIi, 3HAUCHHE IUTAHUPYIOT YU4EOHYIO NeATEIbHOCTD, OI[CHH-

MOJIb3YS CHEeNHaNbHO | KO3 UIHeHTa B BaIOT MIPABUJILHOCTH BBITIOJHEHUS 1EHCTBUN
1oJ00paHHBIC CPEICT- | XUMHUYECKUX ypaB- Y BHOCST B HUX KOPPEKTHBBI.
Ba. YMEHHE OIICHUTD HEHUSX. YMEIOT Co- Ilo3naeamenvHule: CTPYKTYPUPYIOT TEKCT,
CTETIeHb yCIeXa Ml CTaBIISITh YPAaBHEHUSI | BBIACISS B HEM BTOPOCTEIICHHYIO U TJIaBHYIO
Heycliexa cBoeH Jesi- | peakiuii Ha OCHOBe | MH(OPMAIUIO, IAI0T ONpeesieHUue
TEIbHOCTHU 3aKOHA COXPAHCHHSI | MOHSATHUSAM, YCTAaHABIMBAOT IIPUIHHHO-
MAacchl BEIIECTB, CJIE/ICTBEHHBIE CBSI3H.
paccTaBisTh K03(p- | Kommynuxkamuegnsie: yMEIOT C IOCTATOYHOMN
(UIEHTHI. MOJTHOTON ¥ TOYHOCTBIO BBIPAXKAaTh CBOU
MBICITH, BJIaJICIOT MOHOJIOTHUECKOM U Thano-
rudeckoi opMaMu peuu

17-18 | Twumbl XUMUYIECKHX Ypox dop- Hanpueimee popmu- | Kimaccudunmpyror Pezynamusnvie: camoctoaTenbHo GHOPMYITH-

peaxiuit MHUPOBaHHS | pOBaHUE MO3HABA- XUMHUYECKHE pPeak- PYIOT 3a/1aHue: ONPEENSIOT ero Lelb, Iia-
HOBBIX 3Ha- | TEJIBHOTO MHTEpeca. IIUHTIO TTPU3HAKY HUPYIOT QJITOPUTM €TO BBIITOJTHCHHUS, KOPPEK-
HUM dopMHUpOBAaHUE KOM- | YKCJA M COCTaBa pea- | TUPYIOT paboTy MO XOAY €ro BBITOJIHEHUS.
MYHHKaTHBHOU KOM- TEHTOB U POAYKTOB. | [lo3nasamenvhuie: NatOT ONpPENEICHUS TOHS-
METEeHTHOCTH B OOIIe- | XapaKTepU3ylOT POJb | THUSAM, OCYILECTBIISAIOT CpaBHEHHE O0OBEKTOB,
HUH U COTPYIHUYECTBE | KaTaJIH3aTOPOB B CaMOCTOSITENTLHO BBIOMPAst KPUTEPHUH TSI
C OJTHOKJIACCHUKAMH B | TIpoTekaHuu XP 3TOT0, HAXOAAT HMH(POPMAIIHUIO C UCIIOJIb30Ba-
nporecce yueOHo HUEM pecypcoB OubnIroTek u cetu IHTepHeT.
JESATEIBHOCTH. Kommynuxamusnuvle: BCTynaroT B AMAJIOT, a
TaK)X€ yJacCTBYIOT B HAOJFOIAIOT M OTHCHI-
BaIOT XUMUYECKHI SKCIIEPUMEHT C TTIOMOIIIO
PYCCKOTO SI3bIKa U SI3bIKA XHMMHUH.

19 [ToBropenue u Vpok pop- | lansHelimee popmMu- | YMEIOTIPUMEHSTH Pezynamusnvie:camoctodaTenbHo HopMyu-
00001IECHIE TEMBI. MHUPOBAHUA | nopaHuWe MO3HABA- 3HaHUs, YMEHUS U PYIOT 3aJJaHHE: ONPEAEIIAOT €ro LEb, Ija-
[ToaroroBka K KOH- HOBBIX 3Ha-




TPOJILHON pabore. HUH TCJIBHOI'O MHTEpECA. HABBIKM IIPU BBIIIOJI- | HUPYIOT AJITOPUTM €TI0 BBIIOJHCHUS, KOPPCK-
®opMHUpPOBAaHUE KOM- | HEHUU TPEHUPOBOUY- | TUPYIOT pabOTYy M0 XOAY €r0 BBIIOJIHEHUS.
MYHUKaTUBHON KOM- HBIX YIIpaXHeHUl U | [lo3nasamenvHbvie: NAHOT ONPENCIICHUS TTOHSI-
METEHTHOCTH B 00Ile- | 3aJaHHii THUSIM, OCYILIECTBIISIIOT CPaBHEHHUE O0OBEKTOB,
HUU U COTPYIHUYECTBE CaMOCTOSITENIbHO BBIOMpPAast KPUTEPHUH 151
C OJIHOKJIACCHUKaMU B 3TOTr0, HAXOAAT UH(POPMAIIHIO C UCII0JIb30Ba-
nporecce y4eOHO — HUEM pecypcoB OMOIHOTEK U ceTH VHTepHeT.
HCCIIEI0BATEIBCKON Kommynurxamuenvie: BCTynarT B IHAJIOT, a
JeSITEIIbHOCTH TaKXXe y4acCTBYIOT B KOJUIGKTUBHOM 00CYX-

JIEHUU BOIIPOCOB, YYaCTBYIOT B IUCKYCCHH,
BJIJICIOT MOHOJIOTMYECKOU U TNAJIOTUYECKON
(hopmamu peun.

20 Konrpoabnast pa6o- | Vpok kop- JanpHelimee popmu- | YMEIOTOPUMEHATh Pecynamusnuvle:camocTosaTensHo (HopMyIu-
Ta Nel «HavasbHble | pexpym u pOBaHHKE MMO3HABA- 3HAHUS, YMEHUS PYIOT 3a/IaHUE: ONPECISIOT ero 1elb, Tia-
TOHATHSH XUMHM IIPOBEPKU TEIbHOI'0 HHTEpECa, HaBBIKH, [1OJIyYEH- HUPYIOT QJICOPUTM €T0 BBIIIOJIHEHUS, KOPPEK-

3HaAHUHN dbopMupOBaHUE XUMH- | HbIE B XOJIEU3YYCHHUS | TUPYIOT pabOTYy MO XOAY €r0 BBIOJIHEHUS.
YECKOW KYJbTYpBHI. JTAHHOM TEMBbI, IIPU Ilo3nasamenvhovie: NAKOT ONPEIEICHUS NTOHS-
®opMUpOBaHUE KOM- | BBIIIOJHEHUHU KOH- THUSIM, OCYILIECTBJISIOT CpaBHEHHE O0OBEKTOB,
MYHHUKaTUBHOU KOM- TPOJIBHOM pabOTHI. CaMOCTOSITENILHO BBIOMpPAst KPUTEPHUH IS
HNETEeHTHOCTH B 00111e- 3TOr0, HaXOAT HH(POPMAIIHIO C HCTIONIb30Ba-
HUH U COTPYAHUYECTBE HUEM pecypcoB OubimoTek u cetu HTepHer.
C OJJHOKJIACCHUKAMH B Kommynurxamuenvie: BCTynarT B IHAJIOT, a
nporecce yueOHo TaK)K€ Y4acTBYIOT B KOJUIEKTUBHOM 00CYX-
JESATEIIBHOCTH. JI€HUH BOIIPOCOB, YYaCTBYIOT B AUCKYCCHUU,
BJIAJICIOT MOHOJIOTHYECKOHN M TUAIOTHIECKOM
(dbopmamu peun.
Pa3nen 2. BaxkHeiimime npeacraBuTe i Heoprannyeckux Bemiects. KosimuecrBennblie oTHomeHust B xumuu (18 yacon)
21 Boszayx u ero coctas. | Vpok dop- OpueHTupyrorcs B XapakTepus3yoT Pecynamusnvie: 0CO3HAIOT TO, UTO YK€ yC-
MUPOBaHUS | HPAaBCTBEHHOM COZEp- | OOBEMHYIO JIOJIO0 BOEHO U TO, YTO €IlI€ HY>KHO YCBOUTD, Ha
HOBBIX 3Ha- | )KQHUM U CMBICIIE COO- | KOMIIOHEHTOB BO3- OCHOBE TOT'0 CAMOCTOSITEIILHO CTAaBAT y4eo-
HUHN CTBEHHBIX MOCTYNKOB | AyXa, PACCUMTHIBAIOT | HBIE 3aJIa4H.

ee 110 00beMy ITOoM
CMecH.

Ilo3nasamenvhbie: BOCOPUHUMAIOT HHOP-
MalMIO Ha CIIyX U BU3YAJIbHO, CTPYKTYPHUPY-
10T TEKCT, BBIJENSSI B HEM BTOPOCTETIEHHYIO U
IJIaBHYIO HH(GOPMAIUIO, TAI0T ONpEIeIeHNe
MIOHATHUSM, CPABHUBAIOT U TPYNIUPYIOT 00B-




CKThbI.

KOMMyHuKGmuGHble.'OHI/ICI)IBaIOT 00BEeMHBIH
COCTaB BO3ayXa U MIOHUMAOT 3HAUYCHUC I10-
CTOAHCTBA O3TOI'0 COCTaBa IJIs1 310POBbA

22 Kucnopon. Ypok dop- dopMupoBaHUE CIO- XapaxkTepusyroT Pezynamusnvie: camocTOSTEIBHO ONpeie-
MHUPOBaHUSA | COOHOCTHU y4yallUXcCsl K | O30H Kak aJuIOTPOI- | JIAIOT LIeTb Y4eOHOIl 1eSTenbHOCTH, IJIaH
HOBBIX 3Ha- | CAMOPA3BUTHIO U Ca- HYI0 MOJIU(DUKAIIUIO | BBITIOJHEHHUS 3a/IaHU, OLIEHUBAIOT MTPABHIIb-
HUM MOOOpPa30BaHHUIO HA kucioposa. [IpoBo- | HOCTb BBHIIOJHEHUS 33JaHUN.

OCHOBE MOTHBALlUU K | JAT, HAOIIOAIOT, Ilo3nasamenvHbie:yCTaHABINBAIOT PUYHH-
00y4YeHHIO U TIO3Ha- OIUCHIBAIOT XUMHU- HO-CJIEJICTBEHHBIE CBA3H MEXKIY (HU3HUECKU-
HUIO. YEeCKHI IKCTICPH- MH CBOMCTBaMH KHCIIOPOJIa B ClIoco0amMu ero
MEHT 10 ToJTyyYe- coOupaHus.
HUIO, cCOOMpanuio u | KommyHuxamueHuvle: OMACHIBAIOT (hr3nye-
pacro3HaBaHMIO CKH€ ¥ XMMUYECKUE CBOWCTBA KUCIOPOA.
KHCJIOpO/a C COo-
OI0ZIeHEM TTPaBUII
Th.

23 IIpakmuueckas pa- Ypok- dopMupoBaHUE OT- Pab6otarot ¢ nabopa- | Pezynsaimuguvie: CaMOCTOSITENILHO OIpee-
boma Ne3. Ionvue- MPAKTUKYM BE€TCTBEHHOI'O OTHO- TOPHBIM 000PYI0Ba- | JISIIOT 1IEJIb YU€OHOM AESITEIbHOCTH, TIIaH
Hue. cobupatiue u [IEeHUsS] K YICHHIO, TO- | HUEM U HarpeBa- BBITIOJTHEHHUSI 33/1aHUH, OLIEHUBAIOT MTPABHUIIb-
pacno3Hagarue Ku- .
cnopooa. TOBHOCTH K CaMOpa3- | TEJbHBIMH NPUOOpa- | HOCTH BBITOJIHCHUS 33 JaHHH. }

BUTHIO0. DOpMUPOBa- MU B COOTBETCTBUU C | [lo3Hasamenvhbie: HAOTIOIAIOT 3a CBOMCT-
HUE UHTEIJUICKTYaTb- npaBwiamu Th. Bel- | BaMU BEIIECTB U SBICHUSMU, TIPOUCX OJISIIIN-
HBIX YMEHUH, CTPOUTH | TIOJHSIOT MPOCTEN- MU C BEI[ECTBAMHU.
pacCyXIeHHs, aHaJN- | [IHe IPHEMBI 00pa- | KommyHuxamueHvle. OMUCHIBAIOT XUMHUE-
3UpOBaTh, IENIaTh BbI- | IIEHUs C 1a00paTop- | CKUii SKCIIEPUMEHT, COCTABISIOT OTYET 10
BOJIBI HBIM 000pyJIOBaHHU- | pe3ysbTaTaM MPOBEACHHOTO YKCIIEPUMEHTA.

em. CoOuparoT Ku-

CIIOPOJT METOIOM

BBITECHEHHSI BO3/TY-

Xa, pacro3HaloT €ro.

24 Oxcuppl. Kombunu- ®opMHUpPOBaHUE UH- 3HAIOT XUMHUYecKoe | Pecynsamugnbie: CTaBAT yueOHBIE 3a1a4H,
POBaHHBIH TEJUIEKTYAJIbHBIX YMe- | IMTOHSATHE: OKCHUJIBI. TUTAHUPYIOT YI€OHYIO IEATEIbHOCTD, OICHH-
YpOK HUU aHalu3a, CHHTE3a, | YMEIOT Ha3bIBaTh: BaIOT MPaBWJIHHOCTH BBIIIOJIHEHUS JCHCTBUIA

YMEHUU JeN1aTh BbIBO-
JBl

OKCHJIBI 110 UX (op-
MyJam
OIPENIENISIOT: CTe-

Y BHOCSIT B HUX KOPPEKTHUBBI.
llo3nasamenvhule: CTPYKTYPUPYIOT TEKCT,
BbLJIeJIsA B HEM BTOPOCTEIIEHHYIO U IJIaBHYIO




IIEHb OKUCJICHUS
2JIEMEHTOB B OKCH-
JIax.

3HaroT Kiaccudu-
KaI[{I0 U XUMHYe-
CKHE CBOMCTBA OK-
CHJIOB

uH(OPMAIINIO, TAI0T OIIpeaeIICHIE
HOHATHUSAM, YCTAHABJIMBAIOT IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U.

Kommynukamuenvie: yMeI0T ¢ 10CTaTOYHON
IIOJIHOTOM ¥ TOYHOCTBIO BbIpAXKaTh CBOU
MBICJI ¥ 3HAHUS.

25 Bomopo. KomOunu- dopmupoBaHue mo- YMerb IpuMeHaATs | Pecynamuenvie: TUITAHUPYIOT YYEOHYIO es-
pPOBaHHBII 3HABATENILHOTO UHTE- | 3HAHMS, yMEHHUS, TEJIbHOCTh, OL[CHUBAIOT MPABUIBHOCTD BbI-
YpPOK peca 1 MOTUBOB. DOp- | HABBIKU, MOJTyYEH- IOJIHEHUS Y4eOHBIX JeHCTBUI.
MHUpPOBaHHE CIIOCOOHO- | HbIE IPH U3yueHHHn | [lo3HaéamenvHble. yCTaHABIUBAIOT PUIHH-
CTH yyallluXcs K CaMO- | JaHHOU TEMBIL. HO-CJI€/ICTBEHHBIE CBSI3U MEXy (pu3nuecKku-
Pa3BUTHIO U CaMO00- XapakTepusyroT MU CBOMCTBAMHU U CIIOCOOAMU COOMpPAHUS
Pa30BaHUIO HA OCHOBE | COCTaB MOJIEKYJIBI, BOJIOPOJIa, MEX/]ly XMMUYECKUMHU CBOMCTBA-
MOTHBAIUH K 00y4e- busnueckue u xu- MH U €T0 IPUMEHEHHEM.
HUIO U [TO3HAHUIO. MHUYECKUE CBOMCTBA, | KommyHuxamueHvle: y4aCTBYIOT B IMAJIOTE,
MOJy4eHHUE U TIPH- 0(OPMIISIFOT CBOM MBICTIH B YCTHOM U TTHCh-
MEHEHHUE BOAOpO/ia. | MEHHOH (opme.
26 IIpakmuueckas pa- Ypok- dopMupoBaHue 1o- PaGorate c mabopa- | Peeynsimughvie: TUIAHUPYIOT y4eOHYIO Jesi-
ooma Ne 4. ITonvue- NPaKTUKYyM. | 3HaBaTEIbHOTO MHTE- | TOPHBIM O0OPYAOBa- | TE€IbHOCTb, OLIEHUBAIOT IPABUIBHOCTH BbI-
Hue. cobuparue u peca U MOTHUBOB. HUE U HarpeBaTellb- | MOJHEHUS Y4eOHbIX JeHCTBUIA.
DacnosHasanue 6000-
poda. dopmMupoBaHue cro- | HeIMU ipubopamu B | [lo3nasamenbHule: BOCIPUHUMAIOT UHDOP-
COOHOCTH YYalIMXCsi K | COOTBETCTBHH C IPa- | MAIMIO BU3YaJIbHO, JAIOT ONPEIEIICHUS 10~
CaMOPAa3BUTHIO U Ca- Buwiiamu Th. HATHUSIM, CPAaBHUBAIOT U TPYIITUPYIOT 00BEK-
M0OOpa30BaHUIO HA BeimonHsTE TIpo- TBI, HAXOJIST 3aKOHOMEPHOCTH.
OCHOBE MOTHUBALIMU K | CTEHINNE TPUEMBI Kommynuxamuenvie: oQOpMISIOT CBOU
00y4YEeHHIO U TI03Ha- oOpareHus ¢ 1abo- | MbICIIM B MMCbMEHHOM ()OpME; ONHUCHIBAIOT
HUIO pPaTOpHBIM 000PYAO- | XUMUUYECKHH SKCIEPUMEHT, COCTABISIOT OT-
BaHUEM: COOMPAThH YeT 1O pe3yibTaTaM padOoThI.
pubop IS ToTyYe-
HUSI Ta30B, IPOBE-
PATB €ro Ha repMe-
TUYHOCTH U HCIIOJb-
30Bath JUI HOTy4e-
HUSI BOJIOPOAA
27 Kucnotst Komb6unu- dopMHUpPOBaHUE UH- 3HaIOT XUMH4Yeckoe | Pezynamugusie: IIAHUPYIOT CBOIO padoTy,

POBAHHBII

TCIJICKTYAJIbHBIX YMC-

MMOHATHEKHNCIIOTA,

CaMOCTOSITEJIbHO KOHTPOJIUPYIOT BPEMsI BbI-




YPOK HUM aHaJIM3a, CHHTE3a, | 1IeJ104Yb. Ha3bIBaKOT | MOJHEHUS Pa3JIMYHbBIX 331aHUM.
YMEHUH J1eaTh BbIBO- | KHUCIIOTHI 110 UX Ilosnasamenvhvie:
JBL. dopmynam. Co- JIAl0T OIPEETICHMS IOHATUSAM, OCYILIECTBIIS-
CTaBJISAIOTXUMUYE- | IOT CPAaBHEHUE, CTPOSAT JIOTUUECKUE LIETTOUKH
ckue (popMymbl Ku- | pacCyKACHUH, aHATU3UPYIOT HCTUHHOCTh
cioT. OnpeneysiloT | yTBEPKIACHUM.
KHUCJIOTBI 10 UX Kommynuxamusnwie: CIIOCOOHBI 00b-
dopmynam. €KTHUBHO OLIEHUBATh JAPYIroro.
28 Comn Kom6uHu- dopMUpoBaHUs KOM- | 3HAIOT MOHS- Pezynamusnvie: IIaHUPYIOT OCIEN0BATENb-
POBaHHBII MYHUKaTUBHBIX KOM- | THE:COJIb. HOCTb CBOUX JEWCTBUI U IPOTHO3UPYIOT UX
YpPOK MIETEHTHOCTH B 00Ille- | YMEIOTHa3bIBaTbCO- | PE3YJIbTAT.
HUM U COTPYIHUYECTBE | JIU IO X Gopmynam. | [lo3naeamenvhvie: BbIIBUTAIOT apryMEHTHI,
CO CBEPCTHUKAMH. CocTaBIsIOTXUMU- yCTaHaBJIMBasi IPUYMHHO-CIICJICTBEHHBIE CBSI-
yeckue GopMyJibl 3M MEX]y U3y4aeMbIMU SIBIICHUSIMU, U3BJIE-
couied. Ompenensi- KalOT HE00X0AUMYI0 MH(POPMAIIUIO U3 MPO-
IOTCOJIA IO MX Op- | YUTAHHOI'O TEKCTa.
MyJamM3HaloTKJIac- Kommynukamugnsie: ymeroT popMyInpoBaTh
cu(UKaLuIo cpea- COOCTBEHHOE MHEHHE, APTYMEHTUPOBATh
HUX COJIEH. CBOIO TOUKY 3pEHUS, OTCTaUBaTh €€ HE BPaXK-
NeOHBIM JJIs IPYTUX 00pa3oM; BIaJCIOT MO-
HOJIOTUYECKON W Auanmorudyeckou popmamu
peun.
29-30 | Komugects Bemect- | Kom6GuHU- dopmupoBaHue CTON- | 3HAIOT XUMUYECKUe | Pecynsamuenvie: CTaBIT yueOHbIE LIEIH, IIpe-
Ba. MosspHas Macca | popamublii KOTO IT03HABAaTEIbHOIO | MOHATHUS: MOJIb, MO- | 00pa3ys MPAaKTUYECKYIO 3a/1a4y B [I03HABa-
BCILCCTBA. YPOK WHTepeca. 3HAHUA OC- | JIApHAs Macca. BEI- | TeTbHYIO, CAMOCTOATENIBHO AHATH3HPYIOT

HOBHBIX IPUHIOHUIIOB U
IMpaBUJI OTHOHICHUA K

MIPUPOJIE.

YUCIAIOTMOJIAIPHYIO
MaccCy, KOJIMYECTBO
BCIICCTBA.

YCIIOBUS JOCTH)KEHHUS LIENIH, OLICHUBAIOT I1pa-
BUJIBHOCTb BBITIOJTHEHUSI IEHCTBUS, IPOTHO-
3UPYIOT JalbHENIIee pa3BUTHE MTpoOLIECcca.
Ilo3nasamenvHhole: BHIACTAIOT HEOOXOUMYIO
MH(POPMALINIO, CTPYKTYPUPYIOT CBOM 3HAHMA,
BBISIBJISIFOT IPUYMHHO-CIIEJICTBEHHBIE CBSI3H;
OTIPENIeNIAI0T KPUTEPHH ISl CpaBHEHHS (Dak-
TOB, SIBJICHHIA.

Kommynuxamuenvle: BHICITYIIMBAIOT U
00BEKTHBHO OLIEHUBAIOT JAPYToOTo,

YMEIOT BECTH JIMaJIoT, BhIpabaThiBas ol1iee
peLIeHHE.




31 ModsipHBII 00BEM Ypok dop- . opmupoBaHue 3HAIOT XUMUYecKoe | Pecynamugnvie: CTaBAT y4eOHYIO 3a7a4uy MO
rasos. 3aKoH ABO- MHUPOBaHHS | KOMMYHHUKATHBHON MOHSTHE: PYKOBOJICTBOM YYHUTEIIS,
raapo HOBBIX 3Ha- | KOMIIETEHTHOCTH B MOJISIPHBIN 00BEM. IUTAHUPYIOT CBOIO JIESATENLHOCTD MO/
HU y4eOHOM COTpYTHHYC- | YMEIOT BBIYHC- PYKOBOJICTBOM YUYHTEJISI.
CTBE CO CBEPCTHUKAMH | JIATH IO Ilo3nasamenvhbie: aHATU3UPYIOT OOBEKT,
U TIeJarorom KOJIMYECTBY (Macce) | BBIICISS €ro CYIIECTBCHHBIC TPU3HAKH,
ra3zoo0pa3Horo Be- YCTaHABJIMBAIOT IPUIMHHO-CIICJICTBEHHBIC
IIECTBA €ro 00beM, CBSI3H.
1o o0beMy ra3zo00- | KommyHukamugHsie: yMEIOT C TOCTaTOYHON
pa3HOro BeliecTBa MIOJTHOTOW ¥ TOYHOCTBIO BBIPAXKATh CBOH
ero KOJIMYECTBO MBICIIH, BIIaJICFOT MOHOJIOTUYECKOH U
(maccy). JINAJIOTHYECKON (hopMaMu peuHu.
32-33 | Penrenue 3a1a4 ¢ Ypok pop- | PopmupoBaHue OT- YMewT npuBoUTh | Peeyismusnble: CTABAT yUeOHYIO 3a/1a9y 0T
UCIIOJIb30BaHHEM MUpPOBAHHS | BETCTBEHHOT'O OTHO- pacy€rel 1o GopMy- | PyKOBOJICTBOM YUHTEIIS,
MOHSATHH «KOJIMYECT- | HOBBIX 3HA- | HICHUS K y4eOe, CIo- JIaM C MCIOJIb30Ba- TUTAHUPYIOT CBOIO JIESATENLHOCTD IO
BO BEIIECTBAY, «MO- | HUU cOOHOCTH 00y4aro- HUEM TOHSTHIA: J1/, PYKOBOJICTBOM YUYHTEJISI.
JSIpHAsT Maccay, «Mo- HIUXCSI K caMOpa3Bu- Mm, M, NA. Ilo3nasamenvhbie: aHATU3UPYIOT OOBEKT,
JSPHBIA 00BEMY, THIO ¥ caM000pa3oBa- BBIJICJISAS €T0 CYIIECTBCHHBIC IPU3HAKH,
«IHCITI0 ABOTIPOY. HUIO. YCTaHABJIMBAIOT IPUIMHHO-CIICJICTBEHHBIC
CBSI3H.
KommyHnukamuenvie: yMEIOT C TOCTATOYHOM
MOJTHOTON M TOUHOCTBIO BBIPaXKaTh CBOU
MBICITH, BIIaJICFOT MOHOJIOTUYECKON H
JMajiornueckoi popmamu peun.
34 Boga. OcHoBanus. PopMHUpOBAaHUE UH- Hayuamcs : xapak- | Pecynamuenvle: cTaBAT yueOHYIO 3a/1a4y 10T

TEJIJIEKTYAJIbHBIX yMe-
HUM: paboTa ¢ TEKCTOM
U IPYTUMU UCTOYHH-
KaMy nH(popManuu,
OCYILIECTBIICHHE aHa-
JM3a U CUHTE3a, yMe-
HUE JIeNIaTh BHIBOJIBI U
000011IeHN.

TEepPHU30BaTh CTPOE-
HUE MOJICKYJIBI BO-
nopoja, pu3nYecKue
Y XUMHYECKHE CBOM-
CTBa BOJbI, 00BsIC-
HSATh aHOMAJIH BO-
JIbI, CIOCOOBI OYHCT-
KH BOJIBI, IPUMEHSTH
B OBITY (PUIIBTPBI
JUTSL OYMCTKH BOJIBI,
MIPABUIIHO UCTIONb-
30BaTh MUHEPAJIb-

PYKOBOJICTBOM YUHTEIIs,
MJIAHUPYIOT CBOIO JICSITEIBHOCTD O]
PYKOBOJICTBOM YUMTEIIA.

Ilo3nasamenvHvle: aHAT3UPYIOT OOBEKT,
BBIJICJISISL €70 CYIIECTBEHHbBIE TPU3HAKH,
YCTaHABIWBAIOT MPUINHHO-CIIC/ICTBCHHBIS
CBSI3H.

Kommynuxamuenvie: yMEIOT C TOCTATOYHON
MOJIHOTOM ¥ TOYHOCTBIO BBIPAXKATh CBOU
MBICJIH, BJIAJEIOT MOHOJOTHYECKOM U
JTUATOTHYECKON hopMaMu pedH.




HYIO BOJTY, BBITION-
HAThH PACYETHI MO
YpaBHEHUSM XHMHU-
YECKHUX PEaKIIHil,
MIPOTEKAIOIIUX C
y4acTUEM BO/JIBI.
Tonyuam 6o3moorc-
HOCMb HAYYUMbCA:
00BEKTUBHO OLICHH-
BaTh UH(GOPMAIIUIO O
BEIICCTBAX U XUMH-
YeCcKHUX Ipoleccax,
KPUTHYCCKH OTHO-
CUTBCS K TICEB/IOHA-
y4HOU HH(pOpMaLnH,

HeZA00pOCOBECTHOM
pekame
35 PactBopbl. MaccoBast | Ypok ¢op- | OcymiecTBieHue ana- | YMeETh MIPUMEHSTh Pecynamusnvle: mnaHupyoT yuyeOHYIO Jes-
AOJIA PACTBOPCHHOTO | vppoBaHust | M3a U CHHTE3a, yMe- 3HaHUSA, YMCHU, TEJIbHOCTb, OLICHUBAIOT IIPAaBUJIBHOCTD BbI-
BeIlecTBa. HOBBIX 3HA- | HHE JIeNaTh BHIBOJBI U | HABBIKU MIPU U3y4e- | MOJHEHHS Y4eOHBIX JCHCTBUM.
HUM. 0006menusi. ®opmu- | HuU TeMbl «PactBo- | Ilo3nasamenvHble: BOCHPUHUMAIOT UHDOP-
pOBaHUE JIUYHOCTHBIX | PBI». MallMi0 BU3YaJIbHO, JAIOT ONpEIEIeHUs MOo-
IIPEJICTaBICHUN O HATHSIM, CPAaBHUBAIOT U TPYIIIUPYIOT OOBEK-
LEHHOCTHU TPUPOBI. ThbI, HAXOAAT 3aKOHOMEPHOCTH.
Kommynuxamusnvle: opopmisitoT cBou
MBICTIH B TIHCbMEHHOI opme.
36 IIpaxmuueckas pa- Ypok- ®opmupoBanus KoM- | ONpeAensoT OCHOB- | Peeynsamuensie: IpeoOpa3yroT MpaKkTHIE-
ooma Ne5. Ipueo- MPaKTUKYM | MYHUKAaTUBHBIX KOM- HOE XUMHUYECKOE CKYIO 33/1a4y B [103HABATENbHYIO, OCYIIECTB-
moeJeHue pacmeopos [IETEHTHOCTH B oG-

coell ¢ ux 3a0aHHoU
Maccosoll 0oJiell.

HUH U COTPYIHUYECTBE
CO CBEPCTHUKAMH.

obopyoBaHue.
3HAIOT MpaBuia TeX-
HHUKH 0€30MaCHOCTH
npu paboTe B XUMHU-
YeCKOM KaOHHETE.

JISTFOT TTO3HABATENBHYIO pe(IeKCHIO B OTHO-
LIEHUU JEHUCTBUM MO PELIEHUIO MO3HaBa-
TENBHBIX 3a7a4.

Ilo3nasamenvHovie: AAOT ONpPEEICHUS TOHS-
THSIM, MOTYT HAalTH CITOCOO PEIIeHUsI TPO-
01eMHOI1 3a1a4n

Kommynuxamuenvie: yaacTByIOT B THAJIOTE,
KOJUIEKTUBHOM OOCY>KICHHUH MPOOIEMBI,
BJIAQJICIOT MOHOJIOTHUECKON Y JUAJIOTHYECKON




(dbopmamu peyn.
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O00011IeHHE U CHC-
TeMaTHU3alHs 3HAHUI
o teMe «Baxxueii-
ITUE TIPEJICTAaBUTEN
HEOPraHUYECKHUX Be-
mectB. Komnyect-
BEHHBIE OTHOIIIEHUS B
XUMHAN))

KomOuuu-
POBaHHBIN

YPOK

HanbHeilmee popmu-
pOBaHME MMO3HABA-
TEIbHOI'0 HHTEpeca.
®opMUpOBaHUE KOM-
MYHHUKaTUBHOU KOM-
METEHTHOCTH B 001IIe-
HUU U COTPYIHUYECTBE
C OJTHOKJIACCHUKAMH B
nporecce y4eOHo —
HCCIIEN0BATEIbCKON
JESITEIIbHOCTH

YMeTb NpUMEHSITh
3HAHUSI, YMEHUS U
HABBIKH IIPH BBITIOI-
HEHUU TPEHUPOBOU-
HBIX YIPaKHEHUH 1
3a/laHui

Pecynsamuenuvle: caMOCTOATEIBHO (HOPMYJTH-
PYIOT 331aHue: ONPEEIISAIOT ero Lelb, Tia-
HUPYIOT AJITOPUTM €T0 BBIIIOJTHEHHUSI, KOPPEK-
TUPYIOT paboTy MO X0y €ro BHIITIOJTHEHHUS.
Tlo3nasamenvHble: TalOT ONPENEICHUS TTIOHS-
THUSIM, OCYILECTBIIAIOT CpaBHEHHE OOBEKTOB,
CaMOCTOSITEIILHO BBIOUPAst KPUTEPUH IS
3TOT0, HAXOAT HH(POPMALIHIO C HCIIONIb30Ba-
HUEM pecypcoB OMOIMOTEK U cetu HTepHeT.
Kommynukamuensie: BCTyIaroT B AMAJIOT, a
TaKXe y4aCTBYIOT B KOJUIGKTUBHOM 00CYK-
JICHUW BOTIPOCOB, YYaCTBYIOT B TUCKYCCHH,
BJIAJICFOT MOHOJIOTMYECKON M TUAIOTHYECKOM
(dhopmamu peun.
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KonTpoabnas pado-
Ta Ne2. «BaknHei-
1IMe MpeacTaABUTEH
HEOPraHUYeCcKHX
BemecTB. Konue-
CTBEHHbIE OTHOIIIE-
HHUA B XUMHI»

Ypoxk npo-
BEPKHU U
KOPPEKIHU
3HAHUU

OcymiecTBieHue aHa-
JIM3a ¥ CUHTE3a, yMe-
HHE JIeaTh BBIBOJBI M
0000mmenusi. Dopmu-
pOBaHUE JTMYHOCTHBIX
MPECTAaBICHUN O
LEHHOCTHU TIPUPOBI.

YMeTh NPUMEHSITh
3HAHUS, YMEHUS,
HABBIKY MPHU U3yYe-
HUU TeMbI «Bax-
HeHIIme mpecTaBu-
TEJIM HeOpraHuye-
ckux BemiecTB. Ko-
JINYECTBEHHBIE OT-
HOILIEHUS B XUMHUI

Pecynamusnvie: nnaHupyroT yueOHYIO aesi-
TEJIbHOCTH, OLIEHUBAIOT IPABUILHOCTH BBI-
MOJTHEHUS Y4eOHBIX JeHCTBHIA.
Ilo3nasamenvHbie: BOCHPUHUMAIOT HHOP-
MallMi0 BU3YaJIbHO, JAIOT ONpPEEIeHUs MOo-
HATHSIM, CPAaBHUBAIOT U TPYIIIUPYIOT O0BEK-
ThbI, HAXOAAT 3aKOHOMEPHOCTH.
Kommynuxamusnvle: opopmMIistoT cBOU
MBICTTH B TIHCbMEHHOH (opme.

Pa3nen 3. OcHoBHBIE KJIacChl HeOprann4veckux coennnenui (10 yacon)
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Oxcunbl. Knaccubu-
KalMs U CBOWCTBA.

Ypox dop-
MUPOBaHUS
HOBBIX 3Ha-
HHUI.

dopMHUpOBaHUE UH-
TEJUIEKTYaJIbHBIX YMeE-
HUH aHallM3a, CHHTE3a,
YMEHUH JeJ1aTh BbIBO-
I,

3HAIOT ¥ IOHUMAIOT
XHMHYECKHe MOHS-
THS: OKCHJIBIL.
VYMerT Ha3bI-
BaTh:0KCH/IBI 110 MX
dhopmynam. Cocras-
JITIOT XUMUYECKHE
(hOpMYIIBI OKCHJIOB;
onpeaeasiloT OKCH-

IIBI TI0 UX (popmysam.

Pecynamusnvle: ctaBaT yueOHbIE 3a71a41
(caMOCTOSITEBHO, IPH TOMOIIU YIUTEINS),
IUIAaHUPYIOT Y4eOHYIO 1€ATeIbHOCTD, OLIEHU-
BAIOT MPABUJILHOCTD BBINIOJTHEHUS ACHCTBUI
Y BHOCAT B HUX KOPPEKTHUBHI.
llo3nasamenvhule: CTPYKTYPUPYIOT TEKCT,
BbI/IETISISE B HEM BTOPOCTENIEHHYIO U TJIABHYIO
uH(OpMaIINIO, TAI0T OIpeesIeHIEe
MOHATHUSAM, YCTAaHABINBAIOT MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3H.




XapakTepusyrT
00IIIMe XUMHYECKHE
CBOICTBa cojieo0pa-
3YIOIIUX OKCHJIOB.

Kommynuxamusnule: yMer0T ¢ JOCTaTOYHOU
MOJIHOTON ¥ TOYHOCTBIO BBIPAXKaTh CBOU
MBICIIY, BJIaJICIOT MOHOJIOTMYECKOM U 1Uao-
rudeckor hopMamu peym.

40 OcuoBanus. Ux Kombunu- dopmupoBaHme OT- 3HaloT onpenenenue | Pecynsamuguvie: CTaBAT y4eOHBIC IIETH, Ca-
KﬂaSCHd)HKaHH’I u POBaHHBIN BETCTBEHHOT'O OTHO- ocHoBanuii. Knac- MOCTOSITEJIBHO aHAIIM3UPYIOT YCIOBHUS 10C-
CBOMCTEA. YPOK HICHUS K YYCHUIO UC- | CU(HKALUIO U XH- TH)KEHUS 11T, OLIEHUBAIOT MPaBHIIBHOCTh

H0JIb3ysl CHEIMAJIbHO | MUYECKHE CBOMCTBA | BBINOJIHEHUS JIEHCTBHUS.
no00paHHbIe CPEACT- | OCHOBaHUU. YMeWT | [lo3nasamenvHble: BBIICIAIOT HEOOXOIUMYIO
Ba. YMEHHE OLICHUTh COCTaBIIATh (popMy- | MH(OPMALUIO U3 IPOYUTAHHOIO TEKCTA,
CTETIeHb yCIeXa Wil JI6I OCHOBAHMH 110 CTPYKTYPUPYIOT CBOU 3HAHMUS,
Heycrexa cBoell iesi- | Ha3BaHMIO, Ha3blBa- | ONPENENAIOT KPUTEPHUH Ul CpaBHEHMS (hak-
TEJIBHOCTH IOT COeTMHEHUS TI0 TOB, SIBJICHUH.
bopmyie. KommyHnukamuenvie: BHICIYILIUBAIOT U
YMEIT COCTaBIATh | OOBEKTHBHO OIICHUBAIOT JIPYTOTO,
yYpaBHEHUH peaklyii, | yMEIOT BECTH JUaJIOT, BbIpadaThiBast oouiee
XapaKTepU3YIOLNX | pEeIIeHHeE.
XUMUYECKUE CBOMI-
CTBAa OCHOBAHM.

41-42 | Kucnoter: knaccuu- | KomGunu- dopMHUpOBaHUE UH- 3HaIOT XUMH4Yeckoe | Pezynamugnsie: IIAHUPYIOT CBOIO padoTYy,

Kallis M CBOHCTBA pOBaHHBIN TEJUIEKTYaJIbHBIX YMe- | MOHATHE:KUCIIOTA, CaMOCTOSITENIbHO KOHTPOJIUPYIOT BPEMSI BbI-
YpOK HUI aHa/IM3a, CUHTE3a, | M1e704b. Ha3bIBalOT | MOJHEHUS Pa3IMYHbIX 33aHUH.

YMEHUH JeJ1aTh BBIBO-
JBL.

KHUCJIOTHI 10 UX
dbopmymnam. Co-
CTABJISIIOTXMHYC-
ckue popMyIIbI KU-
ciot. Onpenessiior
KHUCTIOTHI 10 UX
dbopmymnam. YMerT
COCTaBJISTh YpaBHE-
HUS peakuui, xa-
PaKTEPUBYIOIINX
XMMHYECKHE CBOM-
CTBa KUCIIOT B MOJIE-
KYJISPHOM Y HOHHOM
BUJIE; OIIPENIETISIOT:
BO3MOYKHOCTb TTPO-

llosnasamenvHhule:

JAI0T OIIPENEIICHU ITIOHATUAM, OCYLECTBIIS-
IOT CPAaBHEHME, CTPOST JIOTHYECKHUE [IENIOYKHU
pacCyKI€HUN, aHATU3UPYIOT UCTUHHOCTD
YTBEPKICHHM.

Kommynuxamuenuwie: CIIOCOOHBI 00B-
€KTHBHO OLIEHHUBATh JIPYrOrO.




TEKaHUSI TUITNYHBIX
peaKui KUCIOT.

43-44 | Comu. Knaccubuka- | KomOuam- ®opMHUpOBaHUE UH- 3HAIOT XUMMYecKoe | Pecynamugubie; CTaBAT y4eOHbBIC IIETIH, Ca-
LU X CBOHCTBA. POBaHHBIN TEJUICKTYyaJIbHBIX YME- | MOHSTHE:COJIb. MOCTOSITEJIbHO aHATM3UPYIOT YCIOBUS J0C-
YPOK HUI aHaJIM3a, CUHTE3a, | Y MEIOTHA3bIBATh- TH)KEHUS 11T, OLICHUBAIOT MPaBHIIBHOCTh
YMEHUH J1eaTh BbIBO- | COJIM 110 UX (POPMY- | BBIIOJIHEHUS AECUCTBHSL.
JTBL. nam. CocraBasiioT- | [loznasamenvbHule: BBIICIAIOT HEOOXOIUMYIO
XUMHYecKHue GopMy- | HHPOPMALIMIO U3 IPOUYUTAHHOTO TEKCTa,
76l coneit. Onpenie- | CTPYKTYpUPYIOT CBOM 3HAHHUA,
JISIIOTCOJIU 110 UX OIIPENIeNIAI0T KPUTEPHUH I CPaBHEHUS (hak-
dhopmyam. TOB, SIBJICHUM.
3Harot kiaccudu- Kommynuxamuenule: ymeOT C 1OCTATOYHON
KaIio U XUMHUYe- MOJTHOTOW ¥ TOYHOCTBIO BBIPAYKATh CBOH
CKHUE CBOMCTBa MBICIIA U 3HAHUS.
CPEIHUX COJICH.

45 I'enernueckast cBsa3b | KomOuHu- dopmupoBaHue Mo- 3HaroT xummuueckue | Pecynsamusnsie: NIAHUPYIOT MOCTIE10BATENb-
MCKIY KIacCaMu pOBaHHBIN 3HABaTEJIbHBIX UHTE- CBOMCTBAa OCHOBHBIX | HOCTb CBOMX JE€HCTBUI U IPOTrHO3UPYIOT UX
HCODTAHMHCCKIX BC- | yihok pECOB, HAIIPABJICHHBIX | KJIACCOB HEOPraHU- | pe3yJbTar.

HeCTs. Ha M3YYCHHUE 3aKOHOB | YECKUX COCMHEHUH, | [lo3HaéamenvHble. BBIIBUTAIOT apTyMEHTHI,
XUMUU, UHTEIIEKTY- OlpeJieNIeHHEe T'eHe- | yCTaHaBJIMBasi MPUYMHHO-CIIEJICTBEHHBIE CBSI-
QIBHBIX YMEHHUI aHa- | THYECKOHN CBSI3M. 3M MEX]y U3y4aeMbIMH SIBIICHUSIMH, U3BJIE-
JU3UPOBATh HHPOPMA- | YMEKT COCTaBIATh | KalOT HE0OX0AUMYIO0 HH(POPMAIIHIO U3 IPO-
IIUIO | JIeTIaTh BBIBO- yYpaBHEHHUSI XUMHUYE- | YUTAHHOTO TEKCTA.

JTBL. CKUX peakluii, xa- Kommynukamuenvie: ymeroT popMyInpoBaTh
paKTEepHU3YIOIIHe COOCTBEHHOE MHEHHE, APTYMEHTUPOBATH
XUMUYECKUE CBOM- CBOIO TOUKY 3pEHUs, OTCTauBaTh €€ HE BpaXK-
CTBa U TEHETHUYe- NeOHBIM IS IPYTHX 00pa3oM; BIAJCIOT MO-
CKYIO CBS3b OCHOB- HOJIOTHUYECKOW M JUaioruueckoi opmamu
HBIX KJITACCOB HEOp- | peyH.
TFaHUYECKUX COeJTH-
HEHHI

46 IIpakmuueckas pa- Ypok- dopmupoBaHe KOM- | YMeloT obpamatbes | Peeyiamugnvie. Ipeodpa3yioT MpakTuye-
ooma Ne6. Pewenue | MPaKTHKYM. MYHUKATHBHBIX KOM- C XUMHYECKOH TO- CKYIO 33/1a4y B IIO3HABATENIbHYIO, OCYILIECTB-

IKCNEPUMEHMAIbHBIX
3a0au.

METEHTHOCTH B 00IIIe-
HHUU U COTPYAHUYECTBE
CO CBEPCTHUKAMH.
DopMUPOBAHUE WH-

CyJ0ii 1 1abopatop-
HBbIM 000py/10BaHH-
€M; UCTOJIb30BaTh
MPUOOPETEHHBIC

JISIFOT MTO3HABATENbHYIO pe(IIeKCHIO B OTHO-
LIEHUU JEHUCTBUN 10 PEIIEHUIO IT03HaBa-
TEJIbHBIX 3a/1a4.

lloznasamenvHule. TAXOT ONPEACICHUS TIOHS-




TEJUIEKTYaJIbHBIX yMeE-
HUI: aHAJTM3UPOBAThH
TEKCT yueOHHKa, pa3-
BUBATh HAOIOAATEIb-
HOCTb

3HAHUS U YMEHUS,
MIOJIyYE€HHbIE TIPU
W3YYCHUH TEMBbl
«CBOICTBa OCHOB-
HBIX KJIACCOB HEOP-
raHUYECKUX COeM-
HEHHI» [IPU BBIIOJ-
HEHUU IIPaKTHYe-
CKO# paboTBHI.

THSIM, MOTYT HAlTH CIIOCOO pEelIeHHUs MPO-
OJIEMHOM 3a1a4yu

KommynuxamusHule: y1acTBYIOT B JIMAJIOTE,
KOJUICKTUBHOM OOCYKJICHHH IPOOIICMBI,
BJIAJICIOT MOHOJIOTMYECKON 1 JUAIOTHYSCKOMN
(dhopmamu peun.

47 O6obuienue u cucre- dopmMupoBaHUE MO- 3HarT npaBwia 00- | Peeyisamuensie: TNAHUPYIOT CBOIO PaboTYy,
};‘:&gii‘g?g 03;?32“ 1o 3HABaTENbHBIX MHTE- | PAIEHHus ¢ Jabopa- | CaMOCTOATEILHO KOHTPOJIUPYIOT BPEMS BbI-
KIIACCEI HEODTAHNYC- PECOB U MOTHUBOB, Ha- | TOPHBIM 000pPY/IOBa- | MOJHEHUS PA3IMYHBIX 3aJaHUM.

CKUX COGHHHCHHﬁ)) IMMpaBJICHHBIX HA U3Y- HUEM, CII0COOBI pas- Tlo3nasamenvuvie:

yeHue (PU3MYECKUX U | JAeNIeHUS OAHOPOJI- JAIOT OIpE/IEeTICHHS MTOHSATUSIM, OCYIIECTBIIS-

XUMUYECKUX SIBJICHUM. | HBIX CMECEH. IOT CPAaBHEHHE, CTPOST JIOTHUECKHUE I[ETOYKH
YMeloT NpoBOAUTh | PacCYXACHUMN, aHATU3UPYIOT HUCTUHHOCTD
paszieJICHUEM CMECEH | YTBEP KICHUI U3Yy4aroT SIBJICHUS HA TTPaKTH-
bunbTpoBaHUEM U Ke.
BbIIIapUBaHUEM. Kommynuxamusnwie: CIIOCOOHBI 00b-

€KTHBHO OLIEHUBATh JIPYrOTO.

48 KonTnoasHas nabo- Ypok kop- @opMUPOBAHUE OT- YMewT npuMeHsITh | Pecynsamugnvle. TUNIAHUPYIOT CBOIO padoTYy,
:3‘1 ﬁf’;ﬁg‘é‘;ﬁ;’;{e PEKLIUU U BETCTBEHHOT'O OTHO- 3HAHUS, YMEHUS U CaMOCTOSTENIbHO KOHTPOJIUPYIOT BPEMS BbI-
YeCKHX COeIHHe- MIPOBEPKH meHus K yaeoe, cro- HAaBBIKU B XOJI€ U3Yy- | TIOJIHCHMS Pa3JIMUHbIX 3a/IaHHH.

HUD 3HAHUH coOHOCTH 00y4aro- yeHus TeMbl «Oc- To3nasamenvnuvie:

IIUXCS K CaMOpPa3BU- HOBHBIC KJIACCHI HE- | JAIOT OMPEICTCHUS MTOHSATUSAM, OCYIIIECTBIIS-

THIO U caM000pa3oBa- | OpraHMYECKUX CO- IOT CPaBHEHHE, CTPOST JIOTHUECKHUE IIEOYKHU

HUIO EAMHEHUI. pacCyXJIeHUI, aHATM3UPYIOT UCTUHHOCTh
YTBEPKJICHUM U3y4aloT SIBJICHUS Ha MPAKTHU-
Ke.
Kommynuxamusnuie: CIIOCOOHBI 00b-
€KTHBHO OIEHUBATH JIPYTOTO.

Pasnean 4. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux 31eMeHToB /.. MenesieeBa u cTpoeHue aroma.
(8 yacom)

49 EcrecrBennbie ce- Ypox dop- dopMupoBaHue OT- OOBSICHSIOT IpU3HA- | Peeynsamuensie: TNMAHUPYIOT CBOIO PaboTYy,
?;g;;ﬁ?ggmgﬁggfnx MHPOBAHHS | BETCTBEHHOI'O OTHO- KH, TI03BOJISFOIIIAE CaMOCTOSATENLHO KOHTPOJIUPYIOT BPEMS BbI-
TepHOCTS. HOBBIX 3Ha- | IIEHUs K yuele, cro- O00BETMHSATH TPYIIBI | TOJHEHUS Pa3INYHBIX 3a/IaHUH.

HUM coOHoCTH 00y4aro- XUMHYECKHX dJIe- IloznasamenvHhule:




muxXcs K caMOpa3Bu-
THUIO U caMoo6pa3OBa-
HUIO.

MEHTOB B €CTCCTBCH-
HBIE CEMEICTBA; pac-
KpPBIBAIOT CMBICIT
Ha3BaHMI e€CTeCT-
BEHHBIX CEMEHCTB;
OOBSICHSIIOT YTO Ta-
Koe aM(pOTepHbBIC
COC/TMHCHHUS.

Aar0T ONPCACIICHUA MMOHATHUAM, OCYIICCTBIIA-
10T CPaBHEHME, CTPOAT JIOTHYECKUE 1IETIOUKH
pacCyXJIeHHM, aHATM3UPYIOT UCTUHHOCTD
YTBEP)KICHUN U3y4aroT SIBJICHHs HA IPaKTH-
Ke.

Kommynuxamuenvie: CIIOCOOHBI 00b-
€KTHUBHO OLIEHUBATL IPYTOTO0.

50

OtkpeiTHEe MeHne-
JIEEBLIM IIEDUONYE-
CKOI'0 3aKOHA.

Ypok dop-
MHPOBaHUS
HOBBIX 3Ha-
HHM

dopMupoBaHuE 110-
3HaBaTEJIbHBIX UHTE-
PECOB 1 MOTHBOB, Ha-
MIPABJICHHBIX Ha U3Y-
YeHHE (PU3UUCCKUX U
XUMHUYECKUX SIBJICHUU.

PasnmuuaroT ecrect-
BEHHYIO Ml HCKYCCT-
BEHHYIO KJIacCU(u-
KaIlUI0; apryMEHTH-
pytoT otHecerue [13
K €CTECTBEHHOMU
KJaccu(uKaImm.

Pezynamusnvie: NIIaHUPYIOT NOCIEA0BATEIb-
HOCTb CBOMX JE€HCTBUM U IPOTHOZUPYIOT UX
pe3ynbTar.

Ilo3nasamenvHvie: BBIABUTAIOT apTyMEHTHI,
yCTaHaBJIMBasi IPUUUHHO-CJIEICTBEHHBIE CBSI-
3U MEX]ly U3y4aeMbIMHU SIBICHUSIMU, U3BJIE-
KalOT HE00X0AUMYI0 MH(POPMAIIUIO U3 MPO-
YUTAHHOT'O TEKCTA.

Kommynukamugnsie: ymeroT popMyInpoBaTh
COOCTBEHHOE MHEHUE, apTyMEHTHPOBATh
CBOIO TOYKY 3PEHHUs, OTCTauBaTh €€ HE Bpaxk-
NeOHBIM JJIs IPYTUX 00pa3oM; BIaJCIOT MO-
HOJIOTUYECKON W Auanmorudyeckou popmamu
peun.
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OCHOBHBIE CBEICHMS
0 CTPpOCHUU aTOMOB

Ypox dop-
MUPOBaHUs
HOBBIX 3Ha-
HUU

Hansueimee popmu-
pOBaHMeE MO3HABA-
TEJILHOTO WHTEpeca.
dopmMHUpoBaHUE KOM-
MYHUKATUBHOM KOM-
NETEeHTHOCTH B 00111e-
HUU ¥ COTPYTHHYECTBE
C OJTHOKJIACCHUKAMH B
nporiecce yueOHou
JESITEIIbHOCTH.

3HaloT cTpoeHue
aTroma, COCTaB aTOM-
HOTO A]1pa, OIpeie-
JIEHHUE U30TOIIOB, TPU
BHJIA U3JTyYECHHS,
OTIpeJIeNICHUE TTOHSI-
THS «XAMHAYECKUH
3JIEMEHT.

Pecynamusnvie: camocToaTenbHo (HOpMyIH-
PYIOT 3a/1aHu€E: ONPEIENSIOT ero Lelb, I1a-
HUPYIOT aJITOPUTM €T0 BBIITOJHEHHSI, KOPPEK-
TUPYIOT paboTy 10 XOJly €r0 BHIITIOJHEHHUS.
llo3nasamenvHule.: NAOT ONpeAeNEeHUS TIOHS-
THUSIM, OCYILIECTBIISIOT CpaBHEHHE O0OBEKTOB,
CaMOCTOSITENTLHO BBIOMPAst KPUTEPHUH TSI
3TOT0, HaXOAT HH(POPMAIIHIO C UCTIONIb30Ba-
HUEM pecypcoB OmbimoTek u cetu HTEepHeT.
Kommynuxamusnuvle: BCTynaroT B AMAJIOT, a
TaK)K€ Y4acTBYIOT B KOJUIEKTUBHOM O0CYX-
JICHUU BOTIPOCOB, YYaCTBYIOT B TUCKYCCHH,
BJIQJIEIOT MOHOJIOTHUECKON Y TUAJIOTHYECKON
(dbopmamu peyn.
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CrtpoeHue 37IeKTpoH-

Ypox dop-
MHUPOBaHUS

®opMuUpOBaHUE MO-

YmeroT cocmas-

P e2ynAmuersvle. BbIIIOJIHAIOT




HBIX 000JI0UeK aTo- HOBBIX 3HA- | 3HABATEJIbHBIX UHTE- JIiMb: CXEMBI CTPOE- | 3aJJaHUE 110 IPEJI0KEHHOMY aITOPUTMY, a
MOB XUMHUYECKHX HUH PECOB, HAIPABJIEHHBIX | HUS ATOMOB IEPBBIX | TAK)KE CAMOCTOSITENILHO COCTABJIAIOT ILJIaH
anemeHToB 1-20 B Ha u3ydyeHue npupoi- | 20 31eMEHTOB B IIe- | BBIIOJIHEHMS 3a/1aHU.
tabmuue J.1. Men- HBIX O0BEKTOB, IOHU- | PUOAMYECKOM cuc- Ilo3nasamenvHuvle: BOCHPUHUMAIOT UHDOP-
JieJieeBa. MaHHS UEHHOCTH MIPU- | TEME; 0OBACHAIOM. MaIMIO Ha CIIyX U BU3YaJIbHO, CTPYKTYpUPY-
ponsl. @opmupoBanue | puU3HMUECKUil CMBICT | FOT TEKCT, BBLIENSS B HEM BTOPOCTEIICHHYIO U
HKOJIOTUYECKOM KyJib- | HOMEPOB IPYIIbI U | TJIaBHYIO HH(POPMALIKIO, TAIOT OINpeaesiCHIe
Typbl Ha OCHOBE IIPHU- | MEPHOJA, K KOTOPHIM | MOHSATHSIM.
3HAHUS EHHOCTHU IIPUHAIJIEKUT JIe- Kommynuxamusnvle: BIageoT B yCTHOU U
’KU3HU BO BCEX €& MeHT B [ICXD JI.M. | nMCbMEHHOW peyblo, y4aCTBYIOT JUaJore, a
IPOSIBJICHUSX. MenneneeBa, 3aKk0- | Tak’e B KOJUIEKTUBHOM 00CY:KJIEHUU BOIPO-
HOMEPHOCTH H3Me- COB.
HEHUs CBOMCTB JJIe-
MEHTOB B IIpeJeax
MaJlbIX IEPUOIOB U
TJIABHBIX MOJATPYIIIL.
53 [Tepuongmueckuii 3a- | KomOunu- OrnpenenstoT CBOIO Hayuamcsa: onucel- | Peaynamusnvie:
koH J[.. Menzaenee- | poBaHHBII JTUYHYIO TIO3UIHIO, BaTh U Xapakrtepuso- | [ImanupyroT cBou AEMCTBHS B COOTBETCTBUU
Ba U CTPOEHHUE aToMa | YpOK ajiekBaTHYIO udde- BaTh TaOJUYHYIO C MOCTaBJIEHHOM 3aJjauell U YCIOBUSIMH €€

PECHIIMPOBaHHYIO Ca-
MOOIICHKY CBOHX YC-
MeXoB B yuebe

dopmy IICXD JI.H.
Menneneena; nenaThb
YMO3aKJIFOUYEHHUS O
XapakTepe u3MeHe-
HUS CBOMCTB XUMHU-
YECKUX JIEMEHTOB C
YBEJIMUEHUEM 3apsi-
JIOB aTOMHBIX sIJIEP.
Tonyuam 6o3moorc-
HOCMb HAYYUMbCA.
IIPUMEHSTH 3HaHUSI O
3aKOHOMEPHOCTSIX
[IEPUOIUYECKON
CUCTEMBbI XUMHYE-
CKHX DJIEMEHTOB IS
OOBSICHEHUS U TIPE]I-
BUJICHUS CBOWCTB
KOHKPETHBIX BE-

peaji3anuun

Ilo3nasamenvhuvie:cTaBsAT

1 GOPMYIIUPYIOT LIETH U TPOOJIEMBI YPOKA;
OCO3HAHHO U MTPOU3BOIBLHO CTPOAT B YCTHOM
Y IUCbMEHHOU (popme

Kommynuxamusnwie:
Biianenre MOHOJIOrMYECKOM U 1Uanoruye-
ckoi (hopmamu peun




meCTB

54-55 | Xapakrepuctuka Xu- | Ypok ¢op- dopMupoBaHUE 10- Hayuamcs: xapak- Pezynamusnvie:cTaBaT yueOHbIE 3a7a4M HA
MUYECKOI'O JIEMEHTA | MUPOBAaHUS | 3HABATEJIbHBIX UHTE- TEPU30BATh XMMUYE- | OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO
Ha OCHOBAHUU €ro HOBBIX 3Ha- | PECOB, HAMIPABJICHHBIX | CKUE 3JIEMEHTHI 1-3 | M YCBOCHO y4yallUMCs, U TOTO, YTO eIlé Hen3-
MOJIOKEHUS B IEPUO- | HUM Ha U3y4YEHUE NPUPOJ- | —TO MEepPHOoJIa [0 UX | BECTHO
JTMYECKOU CUCTEME. HBIX 00BEKTOB, MOHK- | nosokeHuto [ICXD | Tloznasamenvrovle:caMOCTOATEIILHO BBIICIIS-
MaHus neHHocty npu- | J.M. Menneneesa. 10T U (OPMYIUPYIOT MTO3HABATEIBHYIO I1ETh
ponsl. @opmupoBanue | Ionyuam 6osmoowc- | Kommynuxamugnsie: HOpMyIHpPYIOT COOCT-
AKOJIOTUYECKOHN KYJb- | HOCHb HAYYUMbCAL: BEHHOE MHEHHE U MMO3UIINIO, 33]Jal0T BOIPO-
Typbl Ha OCHOBE IIPU- | OMHUCHIBATh U3YYEH- | Cbl, CTOSIT MOHSATHBIE AJIs MApTHEPA MOHATHS
3HAHMS [IEHHOCTH HbIe OOBEKTHI KaK
JKU3HU BO BCeX €& CUCTEMBbI, IPUMEHSIS
MIPOSIBIICHUSIX. JIOTUKY CHCTEMHOTO
aHaiMsa
56 3nauenue [lepuogn- | KomOunu- dopmMupoBaHue 1o- 3Har0ThOPMYIHPOB- | Peeynsamuenble:CTaBsAT yueOHbIE 3aJaud Ha
YeCKOro 3aKOHa U POBaHHBI 3HABaTEJIbHBIX UHTE- Ky MIEpUOJIUYECKOTO | OCHOBE COOTHECEHHUSI TOTO, YTO YK€ U3BECTHO
[Tepuonuueckoii cuc- | ypox PECOB, HAMPABJICHHBIX | 3aKOHA, OIpeiese- Y YCBOCHO YYaIlMMCS, U TOTO, YTO €IIE HEU3-
TEMbI XUMHUYECKUX Ha U3y4YeHUE MPUPOJI- | HUE Mepuoja, pu3n- | BECTHO
snementoB [.W. HBIX OOBEKTOB, IOHU- | YECKHUI cMBICT No Ilo3nasamenbHvie:cCaMOCTOSITEIILHO BBIJEIIS-
Menneneena. MaHUs [IEHHOCTH MpU- | IEPUO/A, OTlpesiene- | 0T U GOpMYTUPYIOT TO3HABATENBHYIO I1€Tb
POJIBL. Hue rpynnsl, uzn- | Kommynukamugnwle: GOPMYITHUPYIOT COOCT-
yeckuit cMbica No BEHHOE MHEHHUE U MO3UIINIO, 33JaI0T BOIIPO-
TPYIIIIHL CBI, CTOSIT TIOHSITHBIC JIJIS ITAPTHEPA TTOHSITHS
Paszpnen 5. Xumunueckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbBIE peakuu. (8 4acoB)
57 WNonnas xumuueckass | Ypok dop- OpueHTupyroTcs B 3HalTXUMUYECKOe Pecynamusnvle: 0CO3HAIOT TO, UTO YK€ yC-
CBSI3b. MHUPOBAHUsI | HPABCTBEHHOM COJIEp- | MOHAMmMuUe: NOH, UOH- | BOGHO M TO, YTO eI HY)KHO YCBOUTD, Ha
HOBBIX 3HA- | )KaHUU U CMBICIIE COO- | Has XUMHUYEcKast OCHOBE 3TOT'0 CaMOCTOSITENILHO CTaBAT yueo-
HHUH CTBEHHBIX MOCTYNKOB | CBS3b. YMEIOT OI- HBIC 33/1a4H.

peaensTh HOHHYIO
CBSI3b B XHUMHUYECKUX
COCIMHEHUSX, CO-
CTaBJIATH CXEMBI
0o0pa3oBaHUs NOH-
HBIX COETUHEHUM.

Ilo3nasamenvhbie: BOCOPUHUMAIOT HHOP-
MaIlMIO Ha CIIyX U BU3YaJIbHO, CTPYKTYPHUPY-
10T TEKCT, BBIJENSISI B HEM BTOPOCTETIEHHYIO U
IJIaBHYIO HH(GOPMAIIUIO, 1AI0T ONpPEIeIeHNe
MOHATHUSAM, CPABHUBAIOT U TPYNIUPYIOT 00B-
€KTBI.

Kommynuxamusnule: BIageroT yCTHOU U
MIICBMEHHOW PEYbI0, YYaCTBYIOT B IMAJIOrE, a
TaKXe B KOJJIEKTUBHOM 00CYKIEHHUU BOIIPO-




COB.

58 KoBanentnas xumu- | Ypok pop- | PopmupoBanue cro- 3HatoTonpezeneHue | Pecynamusenuvle: caMOCTOSITENBHO OIpeie-
4yecKas CBsI3b MHUpPOBaHHUA | COOHOCTHM YYalIUXCS K | HEMOJSIPHOM KOBa- JSIFOT LIeJb Y4eOHOM esITeIbHOCTH, TUIaH
KoBaneHTHast HETIO- | HOBBIX 3HA- | CAMOPA3BHUTHIO U Ca- JICHTHOM CBSI3U, M€~ | BBIIIOJIHEHUS 3a/1aHU, OLIEHUBAIOT MIPaBHJIb-
JIIpHaA CBA3b. HUHN M00Opa30BaHUIO Ha XaHU3M 00pa3oBa- HOCTb BBIIIOJIHCHHUS 3aJaHU M.

OCHOBE MOTHUBALlMU K | HUS CBA3U. Ilo3nasamenvhoie: BBIICIAIOT U GOPMYIIU-

00y4Y€eHHIO U II03Ha- PYIOT TIO3HABATEIILHOW €U, U3BJICKAIOT

HUIO. HE00X0IMMYI0 HH(POPMALIUK U3 TEKCTA,
CTPOST JIOTUYECKHE [ETOYKH PACCYKICHHMA.
Kommynukamuenvie: BIaferoT yCTHOU U
NUCHbMEHHOW PEYbl0, YYAaCTBYIOT B THAJIOTE, A
TaKXke B KOJJIEKTUBHOM 00CY>KIEHHUU BOIIPO-
COB.

59 KoBanenrtnas nosisip- | Kom6unu- dopmMupoBaHHe OT- 3HatoTonpesienieHue | Pecynsamugnsie: CaMOCTOSITEIbHO OIpe/e-

Hasl CBS3b. POBaHHBII BETCTBEHHOT'O OTHO- AIIEKTPOOTPUIIATENb- | JISIFOT LIEJb Y4eOHOU NesITeIbHOCTH, TUIaH
YpPOK HIEHUS K YYCHHUIO, TO- | HOCTH, KOBaJICHTHON | BBINOJIHEHUS 3a/laHUM, OLIEHUBAIOT [TPABUJIIb-
TOBHOCTH K CaMOpa3- | MOJSPHOU CBSI3H, HOCTH BBITIOJTHEHUS 3aJaHUH.

BuTHI0. POopMHpOBa- MeXaHHU3M 00pa3o- Ilo3nasamenvhbie: BBIICIAIOT U GOPMYIIHU-

HUE WHTEIUICKTYallb- BaHU CBS3U. YMEIO- | PYIOT IIO3HABATEIILHOW II€ITH, U3BIICKAIOT

HBIX YMEHUH, CTPOUTH | TONPEIENATh KOBa- HE00X0IMMYI0 HH(POPMAIIUK U3 TEKCTa,

pacCyXIeHHs, aHATN- | JCHTHYIO OJSIPHYIO | CTPOSIT JIOTHUECKHUE IIETTOYKU PACCYKICHUIH.

3UpOBaTh, ENIaTh Bbl- | CBSI3b B COEMHEHU- | KommyHukamueHvle: BIaJICIOT YCTHOM U

BOJIBI SIX, 3aITUCHIBATh CX€- | MMCHbMEHHOM PEUbl0, YIaCTBYIOT B AMAJIOTE, a
My 00pa30BaHUs TaKXe B KOJJIEKTUBHOM 0OCYKIEHHUU BOIIPO-
CBSI3H. COB.

60 Merammyeckas xXu- Ypox pop- dopMupoBaHue OT- 3HaKTXUMUYECKOe Pecynamusnvle: mnaHUpyOT yuyeOHYIO Jes-

MHUYECKAS CBI3b. MHUPOBaHUA | geTCcTBEHHOI'O OTHO- noHamue: METATU- | TeIbHOCTH, OIIEHUBAIOT PABMILHOCTH BBI-
HOBBIX 3Ha~ | 1mepns k yus6e Ha YyecKast CBA3b; CO- HOJTHEHUs Y4eOHBIX JeHCTBU.
HHH OCHOBE MOTHBAIIUU K | CTaBISIIOT CXeMbI ee | [lo3HasamenvHvle. BOCIPUHIUMAIOT HHQPOP-
00y4YEeHHIO U TI03Ha- o0pa3oBaHUA MAIIMIO Ha CIIyX M BU3YAJIbHO, JJAl0T ONpejie-
HUIO. JICHUSI TIOHSTUSM, CPaBHUBAIOT U TPYIIITUPY-
10T 0OBEKTHI, HAXOAAT 3aKOHOMEPHOCTH.
KommyHnuxamugnvie: y4acTBYIOT B AHAJOre,
0(OPMIISIFOT CBOM MBICTH B YCTHOM U MHCh-
MEHHOU (hopme.

61-62 | Crenenb okucinenus. | Ypok ¢op- | YUacTBYIOT B fuaynore | 3HAIOT onpejerne- Pecynamusnvie: cTaBsT yueOHble 3ajauu

Pemenne ynpaxhe- MHUpPOBAaHMs | Ha OCHOBE PABHONIPAB- | HUE MOHSTHUS «CTe- (caMOCTOSITEBHO, IPH OMOIIU YUUTENS),




Huil no reme «Cre- HOBBIX 3Ha- | HbIX OTHOILIECHUHU U IIEHb OKUCIICHUS IUTAHUPYIOT YU4E€OHYIO 1€ATEIbHOCTD, OL[CHH-
IIEHb OKHUCIICHUS» HUHI B3aMMHOI'O YB&XKEHUSA, | .YMEIOTONPEIEIATh | BAalOT IPaBUJIBHOCTD BBIIIOJIHEHUS JCHCTBUI
BbIpabaThIBas ob1Iee CTEIIEHb OKUCIICHUSI | U BHOCAT B HUX KOPPEKTHUBBI.
peleHue. 1o ¢opmysie Belle- llo3nasamenvHule: CTPYKTYPUPYIOT TEKCT,
CTBAa U COCTAaBIIATh BBIJICIISIS] B HEM BTOPOCTEIICHHYIO U IVIABHYIO
(bopMyIIBI 110 CTE- MHGOpMaLHIO, 1AI0T OIIpeeIICHUE
IIEHU OKHUCJICHHS, IIOHATUSAM, YCTAHABIMBAIOT [IPUYUHHO-
UCIIOJB3Ysl IPU CJIEICTBEHHBIE CBSI3H.
3TOM P Kommynuxamuenule: yMEIOT ¢ JOCTATOYHOU
AJIEKTPOOTPULIATENb- | IOJHOTOM M TOYHOCTBIO BBIPAXKaTh CBOU
HOCTH. MBICJIH, BJIAZICFOT MOHOJIOTHYECKOM U JTUAJIO-
rMyecKoi (hopmMamu peyu.

63 OxucnurenbHO- Komb6unn- dopmHupoBaHUE OT- 3HaAIOTXUMUYECKUE Pecynamuenvle: cTaBsT y4eOHbIE LIENH, Ca-
BOCCTAHOBUTEIIBHBIE | POBAHHBIN BETCTBEHHOT'O OTHO- NOHAMUSL: MOCTOSITEJIBHO aHAJIM3UPYIOT YCIOBUS 10C-
peaKIuH. YPOK LICHUS K YYCHUIO UC- | OKHCIIUTENb U BOC- THYKEHUS LIEJIY, OLICHUBAIOT IIPABUIILHOCTh
pellIeHne ynpaxHe- II0JIb3YS CIELIMAIBHO | CTAHOBUTEINb, OKUC- | BBIIIOJHEHUS JIECHCTBUS.

HUM. 10700paHHbIE CPEACT- | JIGHHE U BOCCTAHOB- | [lo3HaséamenvHbie. BBIICIAIOT HEOOXOIUMYIO
Ba. YMEHHUE OLICHUTH nenue. Onpeoensi- MHGOPMALIMIO U3 IPOUYUTAHHOTO TEKCTA,
CTEIEHb YCIEXa UIH }0m: CTENEHb OKUC- | CTPYKTYPHUPYIOT CBOU 3HAHUSA,

HEyCIIeXa CBOEU Jiesd- | JICHUS DJIEMEHTA B OTIpENIeNIAI0T KPUTEPHUH ISl CpaBHEHMS (Dak-
TEJIbHOCTH COEIMHEHHUH, OKUC- | TOB, SIBJICHUM.
JIUTEIN U BOCCTaHO- | KommyHukamueHrvle: BBICTYIIUBAIOT U
BUTEIIM, TUII XUMU- 00BEKTHBHO OLIEHUBAIOT JAPYTOro,
YeCKOH peaklnu o | yMeloT BECTH AMAJIOr, BbIpabaThiBas ol1iee
W3MEHEHHIO CTETICHU | PEILICHHUE.
OKHUCJICHUS XUMUYe-
CKHX DJIEMEHTOB.

64 VYrpaxHeHus B CO- Ypox - dopmMupoBaHUe KOM- | YMEIOT ONpeAessaTh | Pecyramugnvie. Ipeodpa3yroT NpakTHye-

CTaBJICHUM OKHCIIU- MIPaKTUKYM | MyHUKAaTHBHBIX KOM- CTENEHb OKUCIIEHHs | CKYIO 33Ja4y B IIO3HABATENIbHYIO, OCYIIECTB-

TEJIbHO- BOCCTaHOBHU-
TEJIbHBIX PEaKLU.

MNETEeHTHOCTH B 00111e-
HUU ¥ COTPYTHHYCCTBE
CO CBEPCTHHKAMH.
dopMHUpOBaHUE UH-
TeJIEKTYyalIbHbIX yMe-
HUI: aHAJTU3UPOBATh
TEKCT yueOHHKaA

9JICMCHTOB B COCIM-
HCHHH, OKHUCIUTCIIN
1 BOCCTAaHOBHUTCIIN,
OKHCJICHUE U BOC-
CTaHOBJICHHUC

JISIFOT MTO3HABATENbHYIO pe(IeKCHIO B OTHO-
LIEHUU JEHUCTBUN IO PEIIECHUIO IT03HaBa-
TENbHBIX 3a/1a4.

Tlo3nasamenvHole: TalOT ONPENEICHUS TIOHS-
THUSIM, MOTYT HalTH CIIOCOO perieH st mpo-
0JIeMHOM 3a1a4n

Kommynukamuenvie: y4acTBYIOT B AUAJIOTe,
KOJIJIEKTUBHOM OOCYKJI€HUHU TTPOOJIEMBI,




BJIQJICIOT MOHOJIOTHYECKOM U JUAJIOTUICCKON
(hopmamu peun.

65 O060061menue u cucte- | Ypok Kop- @opMUPOBaHHUS KOM- | YMEIOT XapakTepu- | Pecyramuenvle: IAHUPYIOT MOCIEI0BATENb-
MaTHU3alus 3HaHUN MO | PEKLIMHU 1 MYHUKATUBHBIX KOM- 3oBaTh: [ICXD JI.M. | HOCTh CBOMX JACHCTBHI M MPOTHOZUPYIOT UX
temaM «[13 u [ICXD | mpoBepku METEHTHOCTH B 0o01e- | MeHeneeBa, 3HalOT | pe3yibTart.

JI.1. MenneneeBa u 3HAHUU HUU U COTPYJHHUYECTBE | COCTaB aToMa. Ilo3nasamenvHvie: BBIABUTAIOT apTyYMEHTHI,

CTPOEHHUE aTOMa» U CO CBEPCTHUKAMH. CocCTaBIfIOT: ypaB- | yCTaHaBIMBas IPUUUHHO-CIICJICTBEHHbBIC CBS-

«CTpoeHune BenecT- HEHUS OKHUCIIUTEIb- | 31 MEX]Y U3y4aeMbIMHU SIBICHUSMU, U3BJIC-

Ba. OKHUCIUTEIHHO- HO- BOCCTAaHOBH- KarT HEOOXOIUMYIO HH(POPMAITUIO U3 TIPO-

BOCCTAHOBUTEJIbHbBIE TEJIbHBIX PEaKIIUi. YUTAHHOT'O TEKCTA.

peaKIum». Kommynukamuenvie: ymeror popMynupoBath
COOCTBEHHOE MHEHUE, apTyMEHTHPOBATh
CBOIO TOYKY 3pPEHHSI, OTCTauBaTh €€ HE BPaXK-
NeOHBIM 7Sl APYTUX 00pa3oM; BIAJCIOT MO-
HOJIOTHYECKOW ¥ TUAIOTHYECKOH (hopMamu
peun.

66 Kounrtpoabhas pa- Ypok - dopMupoBaHUE KOM- | YMEIOT BBIYUCIISTh Pecynamusnvle: npeoOpa3yroT npakTuie-
0ora Ne4. «I13 n MPaKTUKYM | MyHUKAaTUBHBIX KOM- 10 XUMUYECKUM CKYIO 33/1a4y B II0O3HABATEJIbHYIO, OCYILIECTB-
MNCX2 A.A. Menne- METCHTHOCTH B O0INe- | YPaBHEHHUSM MacCy JISIIOT TIO3HABATEIBHYO Pe(ICKCUIO B OTHO-
JieeBa M CTPOeHHe HUU U COTPYAHUYECTBE | 10 U3BECTHOMY KO- HIEHUH JCUCTBUI MO PEUICHUIO [T03HABa-
aroma» u «Ctpoe- CO CBEPCTHUKAMH. JUYECTBY BEIIECTBA, | TEIbHBIX 3a/1a4.

HHe BellecTBa. dopMUpOBaHUE UH- BCTYNUBLIETO WX Ilo3znasamenbHvie: NatOT ONpeEICHUS TOHS-
OkuCIUTEeIBHO- TEJUICKTYJIbHBIX YME- | MOJy4arolIerocs B THSM, MOTYT HalTH CIIOCOO PEIIeHUsI TPO-
BOCCTAHOBHUTEJIbHbIE HUM: aHAJIM3UPOBATH pe3ynbpTaTe peakiuu, | OJIeMHON 3a1aun
peaxkiumn». TEKCT y4yeOHHKaA 1 Ha00OPOT. Kommynuxamusnule: y4acTByIOT B AMajore,
KOJUIEKTUBHOM OOCYKICHHUH MPOOJIEMBI,
BJIAJICIOT MOHOJIOTHYECKOHN 1 TUATOTHIECKOMN
(dbopmamu peun.
67 PesepBHOE Bpems.
68

AHaTonbeBHa, [MpekTop

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMNUCHIO

MYHUUMNNAJIbHOE KASEHHOE OBLLEOBPA30BATE/IbHOE YYPEXXAEHUE
"MUMEHO-YEPHAHCKASA CPEQIHSASA LLIKOJIA" KOTE/IbHUKOBCKOIO
MYHULUUNAJIbHOIO PAUOHA BOJIFTOrPAACKOM OBJIACTM, LLimaTko ManvHa
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