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I. IosicHUuTeIbLHAS 3aNMACKA

PabGouass mporpamma yueOHOrOo mpeamera «XHUMHUS»  COCTaBICHAa B COOTBETCTBUHM C TpeOoBaHmsiMu DenepalibHOrO TOCyAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa OCHOBHOIO 0O0mero oOpa3oBaHMs, TPEOOBaHUSMU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOW IPOTrPaMMBI
OCHOBHOT'O 00111er0 00pa3oBaHus, Ha OCHOBE [IpuMepHO OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011er0 00pa3oBaHus 0 y4eOHOMY MpeAMETY
«Xumust» 1 ucnosb3yercs s ooydyenus ydanuxcs MBOY COII Ne 1 B 8 a. 0, B, T, 11, K Kjaccax. YUeOHBIA NMpeaMeT «XUMHS» BXOJIUT B MIPEIAMETHYIO
o0nacth «EcTecTBeHHOHAYYHBIC TIPEIMETHIY.
PaGouas mporpamMmma peanusyeTcs U BEAETCS 10 YICOHMKAM:
B 8 kiaccax: Yuebnuk: O.C. I'abpuensn, N.I'. Octpoymos, C.A. CnagkoB Xumusi. 8 xiace, «IIpocsemenue», M., 2019,
B 9 knaccax: YueOnuk: O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnagkoB Xumus. 9 knacc, «IIpocsemenue», M., 2022.
eanb kypca: ciocoOCcTBOBATH GOPMUPOBAHUIO OCHOB HAYYHOU KapTUHBI MHpa.
3amauum Kypca:
- (opmupoBaHUE TOTHYECKOTO U A0CTPAKTHOTO MBITIICHUS Y IIKOJILHUKOB KaK OCHOBBI UX JTAbHEHIIEro 3 (heKTHBHOTO 00yUCHUS;
- (opmupoBaHre HEOOXOAMMBIX Ui AajdbHEHIIero oO0ydeHHs MPEeIMETHBIX M OOIIeYy4eOHBIX YMEHUI Ha OCHOBE pEUICHUS KaK IMPEAMETHBIX, TaK U
WHTETPUPOBAHHBIX )KU3HCHHBIX 33]1aY,
- OBJIAJICHUE CHUCTEMOM XMMHYECKHX 3HAHUI W YMEHUH, HEOOXOIUMBIX Al MPUMEHEHHS B MPAKTUYECKON IEATENbHOCTH, AJI M3YYEHHUS CMEXKHBIX
JTUCITUTLUINH, JIJIS1 TIPOJIOJDKEHUST 00pa30BaHMsl; 00SCIICYNTh HHTEIUICKTYAIBHOE Pa3BUTHE,
(dbopMHpPOBaHKHE KAYeCTBA MBIIIJICHUS, XapaKTEPHBIC JJISI XHMUUYECKON JEATEIbHOCTH M HEOOXO0IUMBIE JIJIsl TTOJTHOLIGHHOM KM3HU B OOIIIECTBE;
(dbopMUpOBaHUE IPEICTABICHUNA 00 MAESIX M METOJAaX XMMHHU, O XUMHH KaK ()OpMe ONMHUCAHUS U METOJIE ITO3HAHUS OKPYKAIOIIIET0 MUPA;
dbopMupoBaHUEe MPECTABICHUN O XUMHUH KaK 4acTH OOIIeUeI0BEYECKOI KyabTyphl, TOHUMAaHUE 3HAYMMOCTH XUMHUHU 1 OOLIECTBEHHOT'O MTPOrpecca;
(GbopMUPOBAaHHE YCTOWYMBOTO MHTEPECA K XMMHUH Ha OCHOBE MU PepeHITMPOBAHHOTO MOAX0/1a K YIaITUMCS;
dbopMupOBaHHE HABBIKOB 3JI0POBOTO M 0€30MaCHOTO IS YEIOBEKa U OKPYKArOIIel ero cpeasl 00pa3a )KU3HU; HAaBBIKOB KOJIOTHYECKON KYIIBTYPHI;
BEISIBJICHHEC U Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEW Ha OCHOBE 3a/IaHHI, HOCAIUX HECTaHIAPTHBIN, 3aHUMATEIIbHBIN XapakTep.

Pabouas nporpamma MogHOCTBIO OTpaXxaeT coaepkanue [IpumepHoil mporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs 10 y4EOHOMY MPEAMETY « XUMHUSD.

CopneprxaHue MmporpaMmbl UMEET OCOOEHHOCTH, OOYCIIOBJICHHBIE, BO-IIEPBBIX, 3a/Ja4aMy Pa3BUTHSA, OOyYEHHs M BOCIUTAHMS YYallUXCs, COLUAIBbHBIMU
Tpe6OBaHI/I$IMI/I K YPOBHIO Pa3BHUTHA WX JIMYHOCTHBIX W MO3HABATCIIBHBIX Ka4CCTB; BO-BTOPBLIX, NPCAMCTHBIM COJACPKAHHUEM CUCTEMBI OCHOBHOI'O 06H1€FO
00pa30BaHus; B-TPEThUX, ICUXOJOTMUYECKUMH BO3PACTHBIMU OCOOEHHOCTSIMH YUaIIUXCSl.

[IporpaMMa KOHKpETH3UPYET COJepaHUe MPEAMETHBIX TeM 00pa30oBaTeNbHOrO CTaHJApTa, AAET paclpe/eleHre y4eOHbIX 4acoB IO pas3fesiaM Kypca U
PEKOMEH/1yeMYI0 MOCIEeI0BATENbHOCTh U3YUYEHHUS Pa3/IelIoB XMMUU C YYETOM MEXIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBs3el, JOTMKU y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOEHHOCTEN yuyaluxcs, onpeesseT MUHUMaIbHbINA Ha0Op ONBITOB, AEMOHCTPALlUi, IPOBOJAUMBIX YUHUTEIEM B Kilacce, J1abopaTopHbIX padoT,
BBITOJIHSAEMBIX YUAIIUMUCS.

[Iporpamma onpenensier myTa GOPMUPOBAHUS CUCTEMBI 3HAHUH, YMEHHUI U CTTIOCOOOB JIEATETLHOCTH, PA3BUTHUS, BOCIUTAHUS U COIMATN3AIINN YIAIIAXCS.

[Iporpamma coneiicTByeT COXpaHEHHIO €IUHOI0 00pa30BaTeIbHOIO MPOCTPAHCTBA.

B u3ydeHuu xypca 3HauMTeIbHas POJIb OTBOJUTCS XMMUYECKOMY SKCIIEPUMEHTY: MPOBEACHHUIO MPAKTUYECKUX U JT1a0OpaTOPHBIX pabOT, OMHCAHUIO
pe3yIabTAaTOB YUEHUYECKOTO IKCIIEPUMEHTA, COOTFOCHUIO HOPM | MPaBHJI 0€301acHOM pabOThl B XUMHUYECKOH J1ab0paTopuu.



Peanuzarust mnaHHO#M TIporpaMMbl B Mpoiiecce OOY4YEeHHS MO3BOJUT OOYJAIONTUMCS YCBOUTH KITIOUEBBIE XMMHUYECKHE KOMIIETCHIIMU U TOHSATH POJIb U
3HAYEHHE XUMUU CPEAU APYTUX HAYK O MPUPOJIE.

N3yuenune npeamera « XuMus» B 4acTu (OPMHUPOBAHUS Yy 00YUYaAIOIIUXCS HAYYHOTO MUPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX METO/I0B (HaOII0IeHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOACIIUPOBAHUE), OCBOCHUS MPAKTUUECKOTO MPUMEHEHHUSI HAYYHBIX 3HAHUM OCHOBAHO HA MEXIPEIMETHBIX CBS35X C MPEIMETaMU:
«buonorusy», «l'eorpadus», «Mcropus», «Jluteparypa», «Marematuka», «OCHOBBI O€30IACHOCTH KHU3HEIEATECILHOCTHY», «Pycckmii s3b1k», «Du3ukay,
«DKOJIOTHUS.

Ha u3ydenue yuebHoro npeamera Xumus ¢ 8 mo 9 xmaccel orBoautcs 136 gacos:
B 8 Kiacce BBIACICHO 2 yaca B HEJENIo- 68 4acoB B IO,
B 9 xyacce BbIACIECHO 2 yaca B HEJEN0- 68 4acoB B T'OJI

II. Ilnanmpyemble pe3yibTaThbl OCBOCHHS Y4e0OHOI0 NMpeaMeTa, Kypca
JInuyHOCTHBIE pe3yJIbTaThl:

1) BociuTaHue pocCUNCKON Ipa)KAaHCKOW MIEHTUYHOCTHU: NMaTPUOTU3Ma, yBakeHUs1 K OTeUecTBy, IPOLUIOE U HACTOSIIIEE MHOTOHAIL[MOHAIBHOIO Hapoaa
Poccun; oco3HaHue cBOEH 3THUYECKOM MPUHAIJIEKHOCTH, 3HAHUE UCTOPHUH, SI3bIKA, KYJbTYpbl CBOETO HAPOJA, CBOETO Kpasi, OCHOB KYJIBTYPHOI'O Hacleaus
HapoaoB Poccun U yesnoBedecTBa; YCBOGHUE T'YMAaHHUCTUYECKHX, JEMOKPATHMUECKUX W TPAJAMLMOHHBIX LEHHOCTEH MHOIOHAIMOHAJIBHOTO POCCUICKOTO
o011ecTBa; BOCIMTaHUE YyBCTBA OTBETCTBEHHOCTH M J10ira nepex PonuHoi;

2) popMupoBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00YJaOIIMXCsI K CAMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE
MOTUBAlMM K OOY4YEHHMIO M I103HAHWIO, OCO3HAHHOMY BBIOOPDY M TIIOCTPOCHHIO JAajbHEWIIeW HHIMBUAYAJIbHOW TpaeKTOpUM oOpa3oBaHUs Ha 0Oasze
OPUEHTUPOBKM B MHpe Mnpodeccuil M Npo(ecCHOHATBHBIX NPEANOYTEHUM, C yYEeTOM YCTOMYMBBIX I103HABAaTEIbHBIX HMHTEPECOB, a TAaK)KE€ HA OCHOBE
(bopMHpOBaHUS YBaXUTEIBHOIO OTHOLICHUS K TPY/Y, Pa3BUTHUS OIBITA YYACTUS B COIIMAIBHO 3HAUUMOM TPY/IE;

3) QopmupoBaHuEe ILEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUsSI HAyKHM W OOIIECTBEHHOM MPAKTUKH,
YUUTBIBAIOIIETO COLMANBHOE, KYJIbTYpPHOE, 3BIKOBOE, JIyXOBHOE MHOT000pa3rne COBPEMEHHOI'0 MHUPA;

4) hopmHpoBaHHE OCO3HAHHOIO, YBAXKUTEIBHOIO U JOOPOXKEIATEIBHOIO OTHOIIEHUS K JIPYrOMY Y€JIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHIO, KYJIbTYpE,
A3BIKY, BEpE, TPAXKIaHCKON MO3ULNHU, K UCTOPUH, KYJIbTYpE, PEIUTHH, TPAAULMIM, S3bIKaM, LIEHHOCTSAM HapoaoB Poccuu m HapoJoB Mupa; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIFOJIbMU U IOCTUTaTh B HEM B3aMMOIIOHUMAaHUS;

5) ocBOEHME COLMATIBHBIX HOPM, IIPABUJI MOBEACHUS, posiel U (opM colMaabHON XKHU3HH B TPYNIax U COOOIIECTBAX, BKIKOYAsl B3POCIbIE U COLUATbHbIE
co00IlleCcTBa; y4yacTHE B UIKOJIBHOM CaMOYIpPABJIEHWHW M OOIIECTBEHHON MHW3HUM B NpEJeNax BO3PACTHBIX KOMIETEHIMH C y4e€TOM pPEruOHaJbHBIX,
STHOKYJIBTYPHBIX, COLMAIBHBIX U SKOHOMHUYECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHMS M KOMIIETEHTHOCTH B PEIIEHWH MOPAJIbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (OpMHUpOBaHHE
HPaBCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MOBECHHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHBIM MTOCTYIIKaM;

7) opmupoBaHuE KOMMYHMKAaTHBHOW KOMIETEHTHOCTH B OOILEHUU U COTPYAHMUYECTBE CO CBEPCTHHKAMH, JE€TbMHU CTapIIEro M MIIAJIIEr0 BO3pacTa,
B3pOCIIBIMU B IIpoliecce 00pa30BaTesIbHOM, O0IIECTBEHHO MOJIE3HOU, yueOHO-UCCIE10BAaTEIbCKOM, TBOPUECKOH U APYTUX BUAOB JIESTENBHOCTH;

8) popMHpOBaHUE LIEHHOCTH 37J0POBOr0 U 0€30MacHOro o0pasa KU3HU; YCBOCHUE IPAaBUII HHAWBUYAIbHOTO U KOJUIEKTUBHOI'O OE€30I1aCHOTO MIOBEECHHUS
B UpPE3BBIYANHBIX CUTYALMSIX, YIPOXKAIOIINX KU3HU U 3I0POBBIO JIIOICH, TPABUJI TIOBEJIEHUS HA TPAHCIIOPTE U Ha JI0pOrax;

9) ¢opmupoBaHre OCHOB HIKOJIOTUYECKOH KyJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBILIUIEHUS, PAa3BUTHUE OIbITA
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9KOJIOTUYECKH OPUEHTUPOBAHHOMN pe(IeKCHBHO-OLIEHOYHOM U MPAKTUYECKOM JEeSITEIbHOCTH B AKU3HEHHBIX CUTYaIUX;

10) oco3HaHue 3HAUYEHUS] CEMbU B YKU3HU YEJIOBEKA M OOIIECTBA, MPUHATUE IIEHHOCTU CEMEWHOM >KU3HU, YBAXHUTEIHHOE M 3a00TJIMBOE OTHOIICHUE K
YIEHaM CBOEH CEMbU;

11) pa3BuTHE SCTETMUYECKOTO CO3HAHMS YEPE3 OCBOCHME XYJO’KECTBEHHOIO Hacienus HapojoB Poccum u Mupa, TBOPUECKOH NEATEIbHOCTU
JCTETUYECKOT0 XapaKTepa.

MeranpeamerHblie pe3yJbTaThl:

1) yMeHue caMOCTOSITEIbHO ONpPENEeNsATh LN CBOEro o0ydeHMs, CTaBUTh U (OPMYIMPOBATH AJs ceOsi HOBBIE 3a/aud B yuyeOe M IO3HABATENIbHOM
JIeATEIbHOCTH, Pa3BUBATh MOTUBBI U UHTEPECHI CBOEH II03HABATEIILHOM ACATEIIBHOCTH;

2) yMeHHE CaMOCTOSATENIbHO IUIAHUPOBATh IYTU JOCTHXKEHMs Lielieil, B TOM 4HuClle ajlbTepHAaTHBHbIC, OCO3HAHHO BbIOMpaTh HaunOosee 3¢p(eKTUBHbIC
CIOCOOBI pelIeHHs Y4eOHbIX U II03HaBaTEIbHBIX 3a/1a4;

3) yMeHue COOTHOCHTH CBOHM JEWCTBUS C IUIAHUPYEMBIMH DPE3YJIbTaTaMM, OCYIIECTBIATH KOHTPOJIb CBOCH JEATEIBHOCTU B INPOLIECCE JTOCTHUKEHUS
pe3yabTara, ONpeNeNaTh CIOCOObI JEHCTBHH B paMKax NPEAJIOKEHHBIX YCIOBHA M TpeOOBaHMI, KOPPEKTHPOBATH CBOHM JIEHCTBHS B COOTBETCTBUH C
WU3MEHSIOLLENCS CUTYaluEeH;

4) yMeHHe OIICHUBATh MPABIIILHOCTH BBHIMTOJHEHUS y4eOHOM 3a1auu, COOCTBEHHBIE BOBMOKHOCTH €€ PELICHUS;

5) BnajeHHe OCHOBAMHU CAaMOKOHTPOJIS, CAMOOLIEHKH, IMPUHATHS PELICHUH M OCYILECTBIEHUS OCO3HAHHOTO BbIOOpa B yueOHOHl M IO3HaBaTENIbHOU
JIeSATEIbHOCTH;

6) yMeHue omnpeneniTh MOHATHSA, CO3/1aBaTh OO0OOIIEHUS, YCTaHABIUBATh AHAJIOIMM, KJIACCHU(DUIUPOBATh, CAMOCTOATENIBHO BBIOUPATh OCHOBAHUS U
KPUTEPHH ISl KJacCU(UKAIMKM, YCTAHABIMBATH NPUYUHHO-CIEJCTBEHHBIC CBS3H, CTPOUTH JIOTMYECKOE PACCYKICHHE, yMO3aKIIOUeHHe (MHIYKTHBHOE,
JIelyKTUBHOE U 110 QHAJIOTHH) U JIeJIaTh BHIBOJIBI;

7) yMeHUE co3/1aBaTh, IPUMEHSTh U IPE0OPa30BbIBATh 3HAKK U CUMBOJIbI, MOJIEIM U CXEMBI JJIsl PELICHUs] yUEeOHbIX U MTO3HABATENIbHBIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHue opraHu3oBbIBaTh Y4eOHOE COTPYIHMYECTBO M COBMECTHYIO AESTEIBHOCTb C YUYHUTEIEM M CBEPCTHUKAMHU; paboTaTh MHIWBUIYaJIbHO U B
rpymnIe: HaxouTh o0llee pelleHre U pazpemarb KOHQIMKTE Ha OCHOBE COTJIACOBAHMS MO3UIMNA M yyeTa UHTEPECcOB; (pOpPMYJINpOBaTh, apryMEHTHPOBAThH U
OTCTauBaTh CBOE MHEHUE;

10) ymeHue OCO3HAHHO MCIIOJIB30BaTh PEUYEBBIE CPEJACTBA B COOTBETCTBHM C 3aJaueil KOMMYHUKAIUM Ui BBIPAXKEHHMS CBOUX YYBCTB, MBICIEH U
NOTPEOHOCTEH; MITAHUPOBAHUS U PETYISILIMK CBOEH AESITEbHOCTH; BJIaJICHUE YCTHOM U MHCbMEHHON Peubl0, MOHOJIOTHYECKON KOHTEKCTHON PEUbIo;

11) ¢dopmupoBanue U pa3BUTHE KOMIETEHTHOCTH B OOJIACTH HCHOJb30BaHUS HH(POPMALMOHHO-KOMMYHUKALMOHHBIX TexHonoruit (namee WKT-
KOMIIETEHIIMH)); Pa3BUTUE MOTUBALIMU K OBJIAJICHUIO KYJIbTYpOIl aKTUBHOTO MOJIb30BaHMSI CJIOBAPSMHU U APYTUMH MOMCKOBBIMH CHCTEMaMU;

(B pexn. [Ipukaza MunobGpuayku Poccun ot 29.12.2014 N 1644)

12) hopmupoBanue 1 pa3BUTHE SKOJIOTHUYECKOIO MBIIUIEHUS, YMEHHE TIPUMEHSATh €r0 B MO3HABATEIbHOM, KOMMYHUKAaTUBHOM, COLIMAIbHON MPAKTUKE U

npodecCuOHATBLHON OPUEHTAIIHH.

MeTtanpenmeTHble pe3yabTaThl OCBOEHUS Y4eOHOTO MpeameTa « XUMUS» MPeICTaBIeHbl TpeMs IpylamMu YHUBEpCcaabHbIX yueOHbIX neiictuil (YY),
KOTOPBIE PeaTU3yl0TCs IPU U3YYSHUH BCEX TeM (Pa3iesioB).



PeryasituBubie YY /|

1. VYMmeHHe caMOCTOSTENBHO ONpENeNATh LedU 0O0y4eHUs, CTaBUTh U (POPMYyJIUpPOBaTH HOBBIE 3a/auM B ydeOe M IO3HABATEJILHOM JESTEIbHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH MMO3HABATEIBHOMN AeATeIbHOCTH. O0YJarOIUiiCs CMOKET:

® aHAJIM3MPOBATH CYIIECTBYIOLIUE U IUNIAHUPOBATh OyAyIire 00pa3oBaTeIbHbIE PE3YIbTAThI;

® OIIpE/IENATh COBMECTHO € IIEAAroroM KpUTEpUH OLEHKU IUIAHUPYEMBIX 00pa30BaTENIbHBIX PE3YIbTATOB;

® UICHTU(UIUPOBATH NPENATCTBUS, BOSHUKAIOIUE ITPH JOCTH)KEHUN COOCTBEHHBIX 3aIUIaHUPOBAHHBIX 00Pa30BaTeNbHBIX PE3YJIbTATOB;

® BLIJIBUTaTh BEPCUU IIPEOIOJICHHS IPETIATCTBHIH, (POPMYITHPOBATH TUIIOTE3bI, B OTJEIBHBIX CIy4asX — IPOTHO3UPOBATH KOHEUHBIH Pe3yibTar;

® CTaBUTH 1ieJb U (HOPMYIMPOBATH 3a/la4d COOCTBEHHOM 00Pa30BaTENbHON JESTEIbHOCTH C YYETOM BBISBICHHBIX 3aTPYAHEHUI M CYILIECTBYIOLIMX
BO3MOXKHOCTEIA;

® 000CHOBBIBATh BIOpPAaHHBIE MOAXO/IbI U CPEACTBA, UCIIOJIb3YyEMbIE Ul JOCTHKEHHsI 00pa30BaTENIbHBIX Pe3yJIbTaTOB.

2. YMeHHE caMOCTOSITENFHO TUIAHUPOBATH IYTH JOCTHIKEHHS IIeJICH, B TOM YHCIIe allbTepHATHBHbIC, OCO3HAHHO BBIOMpATh Hanboiee 3 (heKTHBHBIC
crocoO0bl pelIeHns y4eOHBIX U [T03HABATENbHBIX 33/1a4. O0yJarouiics CMOXKeT:

® OlIpe/eNsaTh HE0OX0AUMBIE IEHCTBUSL B COOTBETCTBUU C YU€OHOW 1 NO3HABATENbHOM 3a/1a4eil U COCTABIIATH AITOPUTM UX BBIIOJHEHUS;

® 000CHOBBIBATH U OCYIIECTBIATH BbIOOP Hanbosee 3 (HEeKTUBHBIX CIIOCOOOB pellieHUs yUeOHbIX U MT03HABATENbHBIX 3a/1a4;

® ONpeACTATH/HAXOUTh, B TOM YHUCIIE U3 MPEATI0KECHHBIX BAPUAHTOB, YCIIOBHS JUISI BHITIOJHEHUS YIeOHOH M IMO3HABATEIBHOM 3a/1a4u;

® BLICTpaUBaTh JKU3HEHHbBIE IUIaHBl Ha KPaTKOCPOUYHOE Oyayliee (ONpelenaTh LieJeBble OPHUEHTUPBI, (GOpPMYJIHNPOBaTh aJE€KBaTHbIE UM 3a/laud U
npejiaraTh A€UCTBUS, yKa3biBasi © 000CHOBBIBAS JIOTUUYECKYIO [10CIIEI0BATENILHOCTD 11Aar0B);

® BHIOMPATh U3 NPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIBHO UCKAaTh CPEACTBA/PECYPCHI IS PELICHUS 3a1a4k/I0CTUKEHUS LIeIH;

COCTaBJIATH IUIaH pelIeHUs IpoOeMbl (ONUCHIBATh )KU3HEHHBIHN LIMKJI BHIIOJIHEHUS! IPOEKTA, aITOPUTM IIPOBECHUS UCCIIEI0BAHU);
OTpeNeNATh NOTEeHIMAIbHbIE 3aTPYAHEHUS MPU pelIeHUH yueOHOI U MO3HABATEIbHOM 33a/Jaul M HAaXOAUTh CPEACTBA /ISl UX YCTPaHEHHUS;
ONMCHIBATh CBOM OMBIT, 0hOPMIISis €ro AJIs epejauu JpYTUM JIOSM B BUJIE aIrOpUTMa PELISHHUS MPAKTUYECKUX 3a/1a4;

IUIAHUPOBATh U KOPPEKTHPOBATh CBOIO MHIMBUIYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHHEe COOTHOCUTHb CBOM JIEUCTBHUS C IUNIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH JIEATENIBHOCTH B MPOLIECCE JOCTUKECHUS
pe3yibTara, ONpeneNsiTh CHocoObl NEHCTBUH B pamKax MpeIIoKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATH CBOM JEHCTBHS B COOTBETCTBUH C
U3MeHsoIencs cutyanueil. OOyJaronuics CMOXeT:

® pa3nIMyaTh pe3yibTaThl U CIOCOOBI IEHCTBUI MPU JOCTHKEHUH PE3YIIbTAaTOB;

OTIPEENATh COBMECTHO C IE€JaroroM KpUTEpUHN JOCTHXKEHUS MIJIaHUPYEMbIX PE3YJIbTaTOB U KPUTEPHUU OLIEHKU CBOEH yueOHOM e TeNbHOCTH;

® CUCTEeMaTU3UPOBATh (B TOM YHMCIIE BBIOMPATh MPUOPUTETHBIE) KPUTEPHH JOCTHIKEHUS IIJIAHUPYEMBIX PE3yIbTaTOB U OLIEHKU CBOEH J1eATebHOCTH;

® OTOMpaTh MHCTPYMEHTHI JUIsl OLIEHUBAaHUS CBOEH JAEATEIbHOCTH, OCYIIECTBISATH CAMOKOHTPOJIb CBOEH JEATEIBbHOCTH B paMKax HpeasIOKEHHBIX
yCIIOBUI U TpeOOBaHMIA;

® OLIEHUBATh CBOIO JIEATEIbHOCTh, AHAM3UPYS U apTYMEHTUPYS IPUUUHBI JOCTHKEHUS WJIM OTCYTCTBHSI IJIAHUPYEMOT'O Pe3yJIbTaTa;

® HaxXOJUTh HEOOXOJIUMBIE U JOCTATOUHBIE CPECTBA JJIsl BBITOJHEHHS YUEOHBIX AEHCTBHI B M3MEHSIOIIEHCS CUTYaINH;

® paboras MO CBOEMY IUIaHY, BHOCHUTb KOPPEKTHUBBI B TEKYILIYIO JEATEIbHOCTh HAa OCHOBE aHalM3a WM3MEHEHWH CUTyalluHu JUIsl TOJTY4YEeHHUS
3aIIaHUPOBAHHBIX XapaKTEPUCTUK/TIOKa3aTeNel pe3ynbTara;

® YCTaHaB/IMBaTh CBSA3b MEXIY MOJIYYEHHBIMU XapaKTEPUCTUKAMU pE3yJbTaTa M XapaKTEPUCTHKAaMH IPOLEcca NEATEIBHOCTH M IO 3aBEPIIEHUU
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JeSATEeTLHOCTH TPeIIaraTb N3MEHEHHE XapaKTEPUCTHK MpoIiecca sl TIOMyUYCHHsI YITyUIIICHHBIX XapaKTEPUCTHK PE3yJIbTaTa;

® COOTHOCHUTH CBOHU JICHCTBHSI C LIETbIO O0OyUESHHUSI.

4. YMeHHE OIEHUBATh MPABHJIBHOCTh BBITTOJIHCHHS YU4EOHOM 3a/1aun, COOCTBEHHBIE BO3MOKHOCTH €€ perreHus. OOyJaronuics CMOXKET:

® OIIpe/esaTh KPUTEPUU MPABUIHBHOCTH (KOPPEKTHOCTH ) BBITIOJHEHUST y4eOHOM 3a1a4u;

® aHAJIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JUIs BBIMOJHEHUS yIeOHOM 3a1a4H;

® CBOOOJIHO MOJIH30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OIICHKH U CAMOOIEHKH, UCXO/IS U3 LIETTH U UMEIOLITUXCS CPEJICTB;

® OIICHMBATh MPOAYKT CBOCH JESITCIBHOCTH 110 3aJlaHHBIM HW/MJIM CaMOCTOSITEIIBHO OIPEACIICHHBIM KPUTEPUSM B COOTBETCTBHH C IIEJIBIO
JeSATEIbHOCTH;

® 000CHOBBIBATh JOCTHKUMOCTB 1€ BEIOPAHHBIM CITIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

® (UKCHPOBATH U AaHAIIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIBHBIX PE3YIbTATOB.

5. Brnanenue ocHOBaMH CaMOKOHTPOJIS,, CAMOOIICHKH, NMPUHATHS PEIIEHUH W OCYIIECTBICHHUS OCO3HAHHOTO BHIOOpA B Yy4eOHOW M TMO3HABAaTEIHHOU
nesTeIbHOCTH. O0yJaronuiicss CMOXKET:

® aHANM3UPOBATh COOCTBEHHYIO YYEOHYIO U TIO3HABATEIbHYIO IEATEIbHOCTh U IEATEIbHOCTh APYTUX 00YUAIOIIUXCS B TIPOIIECCE B3aMMOIIPOBEPKH;

® COOTHOCUTH pEaJIbHbIE M IUIAHUPYEMbIE Pe3yJbTaThl HHAMBUAYAIbHON 00pa3oBaTEIbHOM MEATEIBHOCTH M JIeJaTh BBIBOJBI O MPHUYMHAX €€
yenemHocT/ 3 PEeKTUBHOCTH WITH HEeyCTenTHOCTH/Hed((HeKTUBHOCTH, HAXOUThH CIIOCOOBI BBIX0/1a U3 KPUTHUYECKOM CUTYAIIHH;

® IIPUHUMATh PEIICHHE B YUCOHOM CUTYaIlMU U OILICHMBATH BO3MOKHBIE TIOCIEACTBUS IPUHATOTO PEIICHHUS;

® OllpeneNaTh, Kakue NSHCTBHUS MO PEHICHUI0 Y4eOHOW 3aJaud WU MapaMeTphl 3THX JCHCTBHI MPUBEIM K IMOJYYEHUIO MMEIOIIErocs MPOIyKTa
y4eOHOM JeSATEIHHOCTH;

® JIeMOHCTPUPOBATH MIPUEMBI PETYJISIIUN COOCTBEHHBIX MCUXO(PU3NOTOTHUECKIX/IMOIIMOHATBHBIX COCTOSHUU.

ITo3naBaTenbHbIe YV /[

6. YMeHue ompeensaTh MOHITH, CO3/]aBaTh 000OIIEH s, YCTaHABIMBATh aHAIOTHH, KIaCCU(UIIMPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHUS U
KpUTEPUU JJisl KJIacCU(UKAIMK, YCTAaHABIMBATH MPUYMHHO-CIICJICTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE PACCYKICHHME, yMO3aKIoueHue (MHIYKTHBHOE,
NENYKTUBHOE, 110 aHAJIOTUH) U JIeNaTh BEIBOABI. OO0yUarOUiiCs CMOXKET:

® 110/10MpaTh CJI0BA, COMOTYNHEHHBIE KIIIOUEBOMY CIIOBY, ONIPEACIISIONINE €r0 MPU3HAKN U CBOMCTBA;

BBICTPAMBATh JIOTUYECKYIO LIETIOUKY, COCTOSIIIYIO U3 KIIFOUEBOIO CJI0OBA U COMOJYMHEHHBIX EMY CIIOB;

BBIICJIATH OOIINI MPU3HAK UK OTJIMYUE ABYX WM HECKOIBKHUX MPEAMETOB WU SBICHUNA U OOBSICHATH UX CXOJICTBO UJTU OTIINYUS;
00BEANHSTH MPEAMETHI U SBIICHUS B TPYIIIIHI 110 ONpPEAeICHHBIM TPU3HAKaM, CPaBHUBATH, KIaccu(UIIMPOBaTh U 00001IaTh (PaKTHI U SIBICHUS;
pa3uuaTh/BBIICIATH SIBIICHUE U3 OOIIETO psijia IPYTUX SBICHHI;

® BBIJICISITh IPUUMHHO-CIIEICTBEHHBIE CBS3M HAONO/IAEMBIX SIBICHUW WM COOBITUH, BBISBIATH NMPUYMHBI BOBHUKHOBEHHUS HAOIIOJaeMbIX SBICHUI
WJIH COOBITHI;

® CTPOWTH PaCcCYXkJICHHE OT OOIIUX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHUSAM M OT YACTHBIX SIBJICHUN K OOLTUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYKJIEHHWE Ha OCHOBE CPAaBHEHUS MTPEIMETOB U SIBICHHH, BBIJICIISASA TIPU 3TOM WX OOIIUE MPU3HAKH U PA3ITUIMS;

® 3jaraTh NOJYYEHHYIO0 HH(OPMAIINIO, MHTEPIPETHPYS €€ B KOHTEKCTE pPelIaeMoin 3a1auu;

® CaMOCTOATENIbHO YKa3blBaTh Ha WH(OpMAIMIO, HYXIAIOUIYIOCS B IPOBEPKE, MpeiaraTb M MPUMEHATH CHOCOO0 TPOBEPKH JOCTOBEPHOCTH
uH(pOopMaLnu;

® OODBICHSTH SIBICHUS, TIPOIECCHI, CBSI3U U OTHOIIICHUS, BBISBIIIEMbIE B X0/1€ TTO3HABATEIILHOMN U UCCIIEI0OBATENIbCKON AESITeTbHOCTH;
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® BBIIBIIATH U HA3bIBaTh IPUUYUHBI COOBITHUS, SIBJICHUS, CAMOCTOSITENILHO OCYIIECTBIISISI IPUYMHHO-CIIEICTBEHHBIN aHAIIN3;

® JieTaTh BHIBOJL HA OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHUs, TOITBEPKIATh BEIBOJI COOCTBEHHON apryMEeHTAlUeH UITH CaMOCTOSITENIbHO
MOJyYEHHBIMU JAHHBIMHU.

7. YMeHue co3laBarh, MPUMEHATh U MPEOOPa3OBHIBATh 3HAKM M CHMBOJIBI, MOJICIH U CXEMBI JIJISl PelICHHs] Y4eOHBIX U TO3HABATEIBHBIX 3aj1ad.
OO0yJaroIMICsS CMOXKET:

® 0003Ha4YaTh CUMBOJIOM U 3HAKOM IIPEIMET W/UIIN SBJICHUE;

® OIIpe/IeNATh JIOTUYECKUE CBSI3U MEXK1Y MPEAMETaMU W/WUJIH SIBJICHUAMU, 0003HAYAThH JaHHbBIE JIOTUYECKUE CBS3H C TOMOIIbIO 3HAKOB B CXEME;

® co37aBaTh a0CTPAKTHBINM WIN PeabHbIi 00pa3 nMpenMeTa u/uin SBJICHUS;

® CTPOUTH MOJIENI/CXEMY Ha OCHOBE YCIIOBUH 3a7jaud U/WIIH CIIOcO0a ee peleHus;

® Co3/1aBaTh BepOaJbHBIC, BEIICCTBCHHBIE U MH()OPMAIIMOHHBIC MOJICIIN C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JUIS ONPEACTICHUS
crocoba pelieHus 3aJa4i B COOTBETCTBUU C CUTYaIUEl;

® TICPEBOJUTH CIIOKHYIO TI0 COCTaBY (MHOTOACIIEKTHYIO) HH(POPMAIUIO U3 rpauuecKkoro win GopMaM30BaHHOTO (CHMBOJIBHOTO) MPEICTABICHUS B
TEKCTOBOE U HA00OPOT;

® CTPOWTH CXEMY, aJITOPUTM JACUCTBHS, WCIPABIATH WM BOCCTAHABIMBATH HEW3BECTHBIM paHEe ajlrOpUTM Ha OCHOBE HMMEIOIIErOCs 3HAHUS 00
00BeKTe, K KOTOPOMY MPUMEHSIETCS allTOPUTM;

® CTPOUTH JI0KA3aTENIbCTBO: MPSAMOE, KOCBEHHOE, OT MPOTUBHOTO;

® aHANM3UPOBATh/pedIECKCUPOBATH OMBIT Pa3pabOTKU U peaau3aluu y4eOHOTO MPOEKTa, UCCIeN0BaHUS (TEOPETUYECKOT0, SMIUPUUECKOT0) C TOUKU
3peHUs PEIICHUs TPOOJIEMHON CUTYAIUH, IOCTH)KEHUS TIOCTABJICHHOMW 1IeJIM W/WJIH Ha OCHOBE 33JJaHHBIX KPUTEPHUEB OIICHKU NIPOAYKTa/pe3yIbTaTa.

8. CwmpbicnoBoe ureHue. OOydarouuicss CMOKET:
HAXOJHUTh B TEKCTE TpeOyeMyro HHPOPMAITHIO (B COOTBETCTBUH C LIEISIMHU CBOCH JEITEILHOCTH);
OpPUEHTUPOBATHLCS B COJIEPKAHUU TEKCTa, MOHUMATD [[EJIOCTHBIA CMBICI TEKCTa, CTPYKTYPUPOBATH TEKCT;
yCTaHaBIMBATh B3aMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITHM, SIBJICHHI, POIIECCOB;
PE3IOMUPOBATh TJIABHYIO UJICI0 TEKCTA;

® 11peoOpa30BLIBATH TEKCT, MEHSS €r0 MOJAIBHOCTD (BBIPAKEHUE OTHOIICHUS K COJIEPKAHHUIO TEKCTa, IEJIEBYI0 YCTAaHOBKY PEYH), HHTEPIIPETUPOBATH
TEKCT (Xy/I0KECTBEHHBIN 1 HEXY0’KECTBEHHBIN — y4eOHBIN, HAyYHO-TIOMYISIPHBIN, HH()OPMAIIMOHHBIN);

® KPUTHUYECKU OIEHUBATH COJIEpKaHuEe U (POpMy TEKCTa.

9. @®opMHpOBaHHE U PA3BUTHUE IKOJIOTMUYECKOTO MBIIUICHHS, YMEHHE IPUMEHATh €r0 B M03HABATEIbHOW, KOMMYHUKATUBHOW, COLMATILHOMN MTPaKTUKE
U nipodeccuoHaIbHON opueHTau. O0yJaromuiics CMOXKET:

® OIllpe/eNsaTh CBOE OTHOIICHHE K OKPYXKAIoIIeH cpesie, K COOCTBEHHOI cpeie 00UTaHus;

® AHAJIM3UPOBATH BIUSHUE IKOJOTUUYECKHUX (DAKTOPOB HA CPEy OOUTAHMUS KHUBBIX OPTaHU3MOB;

® TIPOBOJUTH IPUUYUHHBINA U BEPOSTHOCTHBIN aHAIHN3 Pa3IMYHBIX SKOJIOTHYECKUX CUTYaIUi;

® TIPOTHO3WPOBATH U3MEHEHHS CUTYaIllUH IPU CMEHE JCHCTBUS OAHOTO (haKTopa Ha IPyrou GpakTop;

® PpACIpPOCTPAHATH YKOJIOTHUECKUE 3HAHUS U Y9aCTBOBAThH B MPAKTUYECKUX MEPONPUITHIX IO 3aIIUTE OKPYKAIOIIEH CPeIbl.

10. Pa3BuTHe MOTHBAIMU K OBJIQJICHUIO KYJIBTYPOW aKTHBHOTO HCIOJB30BaHUS CIIOBApEH, CIPABOYHUKOB, OTKPBHITHIX MCTOYHUKOB WH(OpMAIUU U
JEKTPOHHBIX MOUCKOBBIX cUCTeM. O0yJaromuics CMOXET:

® OIpeeNsaTh HEOOXOAMMBIE KITFOUEBbhIE MTOMCKOBLIE CIIOBAa U (POPMHUPOBATH KOPPEKTHBIE TOMCKOBBIE 3aITPOCHI;
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OCYILECTBIIATh B3aUMOJEHCTBUE C IEKTPOHHBIMU IOMCKOBBIMH CUCTEMaMHU, 0a3aMy 3HaHUH, CIPaBOYHUKAMU;
(dbopMHpOBAaTH MHOKECTBEHHYIO BRIOOPKY M3 PA3JIMYHBIX UCTOUHUKOB HH(OpMAIK /Ui 00BEKTUBHU3ALINN PE3yIbTaTOB MIOMCKA;
COOTHOCHTB IIOJIy4YE€HHBIE PE3YJIbTAThl IOMCKA C 3aladaMH U LEISIMU CBOEH AEATEIbHOCTH.

KommyHukarusubie YY /|

11. YMeHue opraHu30BbIBaTh y4e€OHOE COTPYAHHUYECTBO C IEJAroroM M COBMECTHYIO JESTEIbHOCTh C IIEaroroM M CBEPCTHUKAMHU; padoTaTh
WHIMBUIYAJIbHO U B TPYIIE: HAXOAUTH O0Iee PelIeHne U pa3periaTh KOHMIMKTH Ha OCHOBE COTJIACOBAHMS MO3HMIMN U ydeTa HHTEPecoB; (OpMYyITUpPOBATh,
apryMeHTHpOBATh U OTCTauBaTh cBOe MHeHHE. OOyUarommics CMOXKET:

°
°
°
°
°
°

MBICIIb;
°

ero;
°
°
°
°
°

OIIPENEIATh BO3MOKHBIE POJIM B COBMECTHOU J1E€ATEIIHOCTH;

UIPaTh ONPENEICHHYIO POJIb B COBMECTHOM NEATENBHOCTH;

NPUHUMATD MO3HLIUIO0 COOECETHIKA, TOHUMAS TIO3UIUIO IPYTOTO, Pa3inyarh B €r0 peur MHEHHUE (TOUYKY 3pEHHsI), T0Ka3aTeIbCTBA (apryMEHTHI );
OIpesieNATh CBOU ACHCTBUS U JEHCTBUS MApTHEPA, KOTOPbIE CIOCOOCTBOBAIN MJIH MPENATCTBOBAIM IPOAYKTUBHON KOMMYHUKAIIUH;

CTPOWTH TIO3UTUBHBIC OTHOILICHUS B TIPOIIecCe YIeOHOH 1 MO3HABATEIBHOM NEATEILHOCTH,

KOPPEKTHO M apryMEHTUPOBAaHHO OTCTaMBaTh CBOIO TOYKY 3PEHHUsS, B JAUCKYCCHHM YMETh BBIIBUIATh KOHTPApryMEHTHI, nepedpasupoBaTbh CBOIO

KPUTUYCCKH OTHOCUTLCA K CO6CTBCHHOMy MHCHUIO, YMCTh IIPHU3HABATH OIIMOOYHOCTL CBOEr0 MHEHHS (GCJ'II/I OHO OI_HI/I6OIIHO) U KOPPCKTHUPOBATH

npeiaraTh albTEPHATUBHOE PElIeHHE B KOH(DIUKTHOM CUTyallnuu;

BBIJIETIATH OOIILYIO TOUKY 3PEHUSI B IUCKYCCHH;

JIOTOBApUBATHCA O MPaBUIIAX U BOMPOCAX JAJIsi OOCYkKACHUS B COOTBETCTBUU C TIOCTABICHHOM Tepe]l TPYIOi 3aaauei;

Opranu3oBbIBaTh 3(h(PeKTHBHOE B3aMMOICHCTBHE B TPYIIE (ONPENeiaTh O0IINE eTH, PACIIPEIENIATh POJIH, IOTOBAPUBATHCS APYT C APYTOM U T. 11.);
YCTpaHATh B paMKax JHaiora pa3pbiBbl B KOMMYHUKAIIMU, 00YCIOBICHHbIE HEITOHUMaHUEM/HEPUITHEM CO CTOPOHBI COOECceTHUKA 3a/1a4H, (POPMBI

WU COJIEP KAHUS THAIIOTA.

12. YMeHHe OCO3HAHHO HCIIOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUHU C 3a/lau€il KOMMYHUKAIMU ISl BBIPAKEHUSI CBOMX UYBCTB, MBICIEH U
MOTPEeOHOCTEHN JUIsl TUTAHUPOBAHUSI M PETYJISIIIUU CBOEH JEeATETbHOCTH; BIIaJIeHUE YCTHOM M MUCBMEHHOW pPEUYbl0, MOHOJOTHYECKOW KOHTEKCTHOM pPEUbIo.
OO0yyaromuiicss CMOKeT:

OTIpEAeNATh 33Jauy KOMMYHUKAIIUY U B COOTBETCTBUU C HEN OTOMPATh U MCIIOJIb30BaTh PEUEBbIE CPE/CTBA;

NPECTaBIATh B YCTHOW WJIM MMCbMEHHON (popMe pa3BepHYTHIN MIaH COOCTBEHHON AEATENbHOCTH;

coOiroaTh HOPMbI IyOJIMYHON peun, peryiaMeHT B MOHOJIOT€ U JUCKYCCUU B COOTBETCTBUM C KOMMYHHKAaTUBHOM 3a/1a4eif;
BBICKa3bIBaTh U 00OCHOBBIBATh MHEHUE (CYX/IEHUE) U 3alpalliBaTh MHEHHUE MTapTHEPA B paMKax IUaJora;

MPUHUMATD PEIIEHUE B XO/1€ JUAJIOTa U COIIaCOBBIBATH €r0 C COOECETHUKOM;

CO3/1aBaTh MMCbMEHHbIE TEKCTHI PA3IMUHBIX TUIIOB C CIOJIb30BAaHUEM HEOOXOAUMBIX PEUEBBIX CPE/ICTB;

HCIIOJIb30BATh CPEJICTBA JIOTUYECKOM CBSI3U /JISl BBIJICTICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHHUS,

UCIIOJIb30BaTh BepOabHbIE U HEBEpOabHbIE CPEICTBA B COOTBETCTBUM C KOMMYHUKATUBHOM 3a1auei;

o1leHUBaTh 3(P(HEKTUBHOCTH KOMMYHUKAIIUU [TOCIIE €€ 3aBEPLICHUS.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH HCIOJIb30BAHUSA MH(YOPMAIIMOHHO-KOMMYHUKALMOHHBIX TexHosorui (nanee — WKT).
OOyyaromuiicss CMOXKeT:



® [[CJICHAINIPABIICHHO MCKATh M MCIOJIB30BaTh HH()OPMAIIMOHHBIC PECYPChI, HEOOXOAUMBIC TS PEIICHHs YICOHBIX M MPAKTHUECKUX 3a/1a4 C MTOMOIIBIO
cpeacts UKT;
® ICII0JIB30BAaTh IS IIepelaul CBOUX MbICIIEH eCTeCTBEHHBIE U (POpMasbHbIE A3BIKH B COOTBETCTBHUHM C YCIIOBUSIMH KOMMYHUKAIUHY;
® OnepupoBaTh JAHHBIMH IIPU PEUICHUU 33/1a4H;
® BLIOMpaTh aJIeKBAaTHBIC 3a7jauy€ MHCTPYMEHTHI M HCIOJb30BAaTh KOMIIBIOTEPHbIE TEXHOJOIMM JUIsl PEHICHUs y4yeOHBbIX 3aJad, B TOM YHUCIE JUISL:
BBIYMCIICHHSI, HATTMCAHUS ITHCEM, COUMHEHUH, TOKJIAZIOB, peepaToB, CO3IaHUs MPE3CHTALUIN U Ip.;
® ICII0JIb30BaTh HH(POPMALIMIO C YUETOM ITUYECKHX U IIPABOBBIX HOPM;
® co3aaBaTh HU(POBBIE PECYPCHl Pa3HOTO THUNA U I Pa3HBIX ayIUTOPUH, COONIOIATh MH(POPMALMOHHYIO TUTHEHY M IpaBuiIa MH()OPMAITMOHHON
0€30I1aCHOCTH.
IIpeaMeTHbIe pe3yabTaThl:
N3yuenue npeameTrHoit obnactu «EcTecTBeHHOHAYYHbIE ITPEIMEThI» 00ECIIeUnBaECT:
(dbopmMHpOBaHUE IIETOCTHON HAYIHOW KAPTHHBI MUPA;
[IOHMMaHHE BO3PACTAIOILEH POJIM €CTECTBEHHBIX HayK M HAay4YHBIX MCCIIEJ0OBAaHUI B COBPEMEHHOM MHPE, IIOCTOSHHOI'O IPOLecca IBOJIIOLIUN HAyYHOTO
3HaHUS, 3HAYMMOCTH MEXTyHAPOAHOTO HAyYHOT'O COTPYAHUYECTBA;
OBJIa/ICHUE HAayYHBIM MOJXO0/I0M K PEILICHHUIO pa3IMYHbIX 3a]1a4;
OBJIAJICHUE YMEHUSAMHU (POPMYIUPOBATH TUTIOTE3bI, KOHCTPYHUPOBATh, IPOBOIUTH SKCIIEPUMEHTHI, OLIEHUBATH MTOJTyYCHHBIE PE3yIbTATHI;
OBJIa/ICHUE YMEHHUEM COIIOCTABIIATh SKCIIEPUMEHTAIbHBIE U TEOPETHUECKUE 3HAHUS C OOBEKTUBHBIMU PEATUSIMU KU3HU;
BOCIIUTAaHHE OTBETCTBEHHOTO M OEPEKHOTO OTHOIICHHSI K OKPY)KAIOIIeH Cpee;
OBJIa/ICHUE HKOCUCTEMOH MM03HABATEIbHON MOJIEINBIO U €€ IPUMEHEHUE B 1IeJIX MPOTrHO3a KOJOIMUYECKUX PUCKOB JJIS 3/10pOBbs JII0/IeH, 6€3011aCHOCTH
JKU3HM, Ka4eCTBA OKPYXKAIOLIEH CPEIbL;
0CO3HaHME 3HAYMMOCTHU KOHLIENIIMH YCTOWYMBOIO Pa3BUTHS;
(dbopMupoBaHue ymMmeHHUI 6€301macHoro 1 3¢ (HEeKTUBHOIO UCIIOJIB30BaHUS JIA0OPATOPHOTO 000PYI0BaHUS, IPOBEACHUS TOYHBIX U3MEPEHUN U aJIeKBaTHOM
OLIEHKU IIOJIyYEHHBIX pe3yJbTaTOB, MPEACTaBIECHUS HAyYHO OOOCHOBAHHBIX apryMEHTOB CBOMX JI€HCTBMH, OCHOBaHHBIX Ha MEXIIPEIMETHOM aHaJN3e
yueOHBIX 3ajau.

[IpenmMeTHBIE pe3yabTaThl H3YUEHUS YU€OHOTO MpeaAMeTa «XUMHUS OTPaKaroT

1) ¢dopmupoBaHue MepBOHAYAIBHBIX CHUCTEMAaTHU3UPOBAHHBIX IPEICTABICHUM O BEIIECTBaX, MX MPEBPAIICHUSX M TMPAKTUYECKOM MPUMEHEHHH;
OBJIQJICHHE ITOHATUIHBIM aIllIapaTOM M CUMBOJINYECKUM SI3BIKOM XUMUU;

2) oco3HaHME OOBEKTMBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOM HaykW Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUYECKUX IpeBpallleHHiH
HEOPraHWYECKUX U OPraHMYECKHUX BELIECTB KaK OCHOBbI MHOTHX SIBJICHMH >KMBOW M HEXUBOH NPUPOJIbI, YIIIyOJieHHE MpPEeICTaBICHUM O MaTepHaTIbHOM
€UHCTBE MUPAa;

3) oBnaZeHHEe OCHOBAMU XMMMYECKON IpaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTUBHO OIEHUBATh >KU3HEHHBIE CUTYallUH, CBSI3aHHBIE C
XUMHEH, HaBbIKAaMH O€30MacHOro oOpalleHHs C BEUIeCTBAMH, HCIIOJIb3YEeMbIMH B IIOBCEJIHEBHOM >XU3HU; YMEHHEM aHaJM3UpOBaThb M IUIAHUPOBAThH
9KOJIOTHYECKU O€30MacHOe MOBECHHUE B LIETISX COXPAHEHHS 30POBbs U OKPYXKAIOIIeH cpeibl;

4) dbopMupoBaHHe YMEHUH YCTaHABIIMBATH CBSI3M MEX]Y PEaJbHO HAOIIOaeMbIMU XMMHUYECKHMH SIBICHHUSAMU M MPOLIECCAMH, MPOUCXOISAIIUMU B
MHUKPOMHpPE, 00BACHATH MPUUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a TAK)KE 3aBUCUMOCTh IIPUMEHEHUS BEIIECTB OT
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UX CBOWCTB;

5) npuoOpeTeHne OIbITa UCIIOJIb30BAHMSI PA3JIMYHBIX METO/IOB M3Y4YEHHUS BEIECTB: HAOMIOJCHUS 33 X MPEBPALICHUSIMHU NP MPOBEICHUN HECIOKHBIX
XUMHYECKHX 3KCIIEPIMEHTOB C MCIIOJIb30BaHUEM J1a00paTOPHOTO 000pyIOBaHHS U TIPUOOPOB;

6) ¢opmupoBaHHE NPEACTABICHUNH O 3HAYCHHMM XHUMHUYECKOW HAYKH B PELICHUH COBPEMEHHBIX OJKOJOTHUYECKHX IMpoOjieM, B TOM 4YHUCIIE B
NPEOTBPANICHUN TEXHOTCHHBIX M OKOJIOTHYECKUX KaTacTpod;

7) s CHENbIX U CIa0OBUIAMINX OO0YYAIOIIUXCS: BIIaICHUE TIPABUIIAMH 3aIIMCH XUMUYECKUX (POPMYJI C UCHOTIB30BAHUEM PETHEPHO-TOUYCUHONW CUCTEMbI
o6o3nauennii JI. bpaiins;
(nn. 7 BBeaeH IIpukazom Munobpuayku Poccun ot 31.12.2015 N 1577)

8) nmns oOy4aromuxcs € OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBbSI: BJIAZICHUE OCHOBHBIMH JIOCTYITHBIMH METOJIaMH HAYYHOTO ITO3HAHUS,
UCTIOJIb3YEMBIMU B XHUMHUH.
(rm. 8 BBenaeH [Ipukazom Munoopuayku Poccun ot 31.12.2015 N 1577)

BpInyCKHUK Hay4uTCH:
® XapaKTEepPH30BaTh OCHOBHBIE METObI IO3HAHUS: HA0I0JCHUE, U3MEPEHHE, SKCIIEPUMEHT;
® OIUCBIBATh CBOIMCTBA TBEP/BIX, KHUJKUX, [A3000pa3HbIX BEIIECTB, BHIIEISSA UX CYILIECTBEHHbIC IPU3HAKH;
® PpacKpbIBaTbh CMbICI OCHOBHBIX XUMHUECKUX MOHATUN «aTOM», «MOJIEKYJIa», «XUMHUYECKUH 3JIEMEHT», «IIPOCTOE BELIECTBO», «CIOXKHOE BEIIECTBOY,
«BaJICHTHOCTBY, «XMMHUYECKas PEAKIHs», UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMUH;
® PpacKphIBaTh CMBICI 3aKOHOB COXPAHEHUS MACChI BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYIISIPHON TEOpUH;
pa3nuyaTh XUMUYECKHE U (PH3UUECKUE SBIICHHS,
Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;
OTpeNieNIATh COCTaB BELIECTB MO UX (hopMymam;
OTIpeNieNATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COEAMHEHUSIX;
OTIpeNIeNATh THII XMMUYECKUX peaKIHii;
Ha3bIBATh MPU3HAKU U YCIOBHS MIPOTEKAHU XUMUYECKUX PEaKIHii;
BBISIBIISATH PU3HAKH, CBUJIETEIBCTBYIOIINE O MPOTEKAHUU XUMHUECKONW PEaKIIMU TPU BHIOJTHEHUH XUMHUUECKOTO OIbITA;
COCTaBJISITH (POPMYJITBI OMHAPHBIX COCAMHEHUI;
COCTABIIATh YPABHEHUSI XUMUYECKUX PEAKITHIA;
coOnroaaTh npaBuia 6€30MacHoOl padoThI PU MPOBEAECHNUN OTBITOB;
M10JIb30BAThHCS 1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCY10M;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIECTB;
BBIYHUCIISITH MACCOBYIO JIOJIFO XUMHYECKOTO 3JIEMEHTA 110 (JOPMYIIe COSAMHEHUS;
BBIYUCIIATH KOJIMYECTBO, 00bEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce PeareHTOB WM MPOAYKTOB PEAKIINH;
XapakTepu3oBaTh (prU3nyecKre 1 XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOAOPOA;
HOJy4aTh, COOMPATh KUCIOPO U BOJOPO/;
pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3HOTO BEILIECTBA: KUCIOPO/, BOJIOPO/I;
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pacKphIBaTh CMBICI 3aKOHA ABOTAPO;

PacCKpBIBATh CMBICI IOHATHH «TEMI0BOM 3 (EKT peakiiumy, «MOJISPHBIA 00beM»;
XapakTepu3oBaTh (PU3MUECKHEe U XUMUYECKHUE CBOMNCTBA BOJBI;

PaCKpBIBATH CMBICII IOHSATHUS «PACTBOPY;

BBIYHCIIATH MAaCCOBYIO JI0JI0 PACTBOPEHHOTO BEIIECTBA B PaCTBOPE;

HPUTOTOBIISATH PACTBOPHI C ONPEAEICHHON MacCOBOM J10JIeH PaCTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COCAMHEHNUS M3YUYEHHBIX KIIACCOB HEOPTaHMUYECKHUX BEIIECTB;

XapaKTEprU30BaTh (bI/ISI/ILIeCKI/Ie 1 XMMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHN4YCCKUX BCIICCTB: OKCUA0B, KHMCJIOT, OCHOBaHHﬁ, COJ'IGIZ;

OonpeaAcCIATh MPUHAAICIKHOCTE BCHICCTB K OIIPCACIICHHOMY KJIacCy CO@,Z[I/IHCHI/II‘/'I;
COCTaBJIATHb q)OpMy.]'IBI HEOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ HU3YUYCHHBIX KJIaCCOB,

MMPOBOAUTDH OIIBITHI, HOATBCPIKIAIOIUEC XUMUYCCKUC CBOMCTBaA HU3YYCHHBIX KJIACCOB HCOPIraHNMYCCKUX BCIICCTB,

pacIioO3HaBaTh ONBITHBIM IIyTEM PACTBOPOB KUCJIOT U LIEIOYEHN 110 U3MEHEHUIO OKPACKU MHANKATOPA;
XapaKTCPHU30BaTh B3AUMOCBA3b MCKY KJIaCCaMH HCOPIraHNYCCKUX COGI[I/IHGHI/If/'I;
packpsiBatTh cMbici [lepunoandeckoro 3akona .M. Menneneena;

OO0BSICHATH (PU3NYECKHIA CMBICII aTOMHOTO (TIOPSIIKOBOTO) HOMEpa XMMHUYECKOTO JIEMEHTa, HOMEPOB TPYIIIBI U TIEpHO/Ia B TIEPHOAMUECKON CUCTEME
JI.1. MeHneneena;
® 00BACHATH 3aKOHOMEPHOCTH U3MEHEHHsI CTPOCHHS ATOMOB, CBOMCTB 3JIEMEHTOB B IIpe/Ieax MaJIbIX IEPUOI0B U IVIABHBIX ITOATPYIIIL;
® XapakTepU30BaTb XMMHUYECKHE AJIEMEHTHI (OT BOAOPOJA A0 KaJlbliMs) Ha OCHOBE MX IOJIOKEHMs B nepuoauudeckoi cucreme .M. Menneneesa u
0COOEHHOCTEH CTPOEHUS UX aTOMOB;

COCTaBJIATH CXEMBbI CTPOCHHA aTOMOB IIEPBBIX 20 pneMeHTOB HepHOﬂquCKOﬁ CHUCTCMBI Z[I/I MeH;[eneeBa;
PpacCKpbIBaTbL CMBICJI MOHATUN: «XUMHUYECKas CBA3b», «QJICKTPOOTPULATCIIBHOCTD»,

XapaKTCpHU30BaATh 3aBUCUMOCTDb (l)I/ISI/I‘leCKI/IX CBOICTB BEIIIECTB OT THUIIA KpI/ICTaJ'IJ'II/ILIeCKOI\/’I PCHICTKHU;
ONPCACIIAATE BU XUMHYECKOM CBSI3U B HCOPTaHUYCCKUX COCIUHCHUSX

I/I306pa)KaTB CXCMbI CTPOCHUA MOJICKYJT BCUICCTB, O6pa3OBaHHHX Pa3HbIMHU BUAAMU XUMHUYCCKHUX CBH3€I>1;
PACKpPbLIBATE CMBICII TMOHSTHMN «HMOH», «KAaTUOH», «AHHUOH», <«DIJICKTPOJUTBDY, «HEIJICKTPOJIUTHI»,

«COKHUCIIUTECIIb», «CTCIICHb OKUCJICHUA) «BOCCTAHOBUTCIIb), KOKHCJICHUC), «KBOCCTAHOBJICHUC),

ONpeACIIAITh CTCIICHb OKUCJICHUS aTOMa 3JICMCHTA B COCAUHCHUU

PacCKpbIBATb CMBICJI TCOPHUU SHeKTpOHHTquCKOﬁ JAUCCOLMAIINU,

COCTaBJIATb YPaBHCHUA BHCKTpOHI/ITI/I‘{CCKOI‘/JI Jucconuanuu KucCJaoT, IJ.ICJ'IO‘IGIZ, COJ'ICfI;

0OBSCHATH CYIIIHOCTH IIponecca BHCKTpOHHTquCKOﬁ JAUCCOIMali 1 peaxunﬁ HOHHOT'O O6MCHa;
COCTAaBJIATD IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA PCAKITUN 06MCHa;

OMpEACIATE BOSMOKHOCTD ITPOTCKAHUA peaxunﬁ HOHHOT'O O6M€Ha;

MPOBOAWTD PCAKIUH, IMMOATBCPIKAAOIINC KauyeCTBCHHBIM COCTaB Pa3IMYHBIX BCUICCTB,
ONpeaACIATbL OKUCIMUTEIIb U BOCCTAHOBUTCIIb,
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COCTaBJIATh YPAaBHEHUS OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA;
Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOHN peaKIui;
KJIacCU(UIIUPOBATh XMMUYECKHE PEAKLIUH 110 Pa3IMYHBIM IPU3HAKAM;
XapaKTepU30BaTh B3aUMOCBSI3b MEX/y COCTaBOM, CTPOCHHUEM U CBOMCTBAMU HEMETAIIJIOB;
IIPOBOJUTH OIMbITHI 10 MOJIYYEHHUIO, COOUPAHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BELIECTB: YIVIEKUCIIOT0 ra3a, aMMHUaKa,;

® pacro3HaBaTh ONBITHBIM IIyTEM I'a3000pa3Hbl€ BELIECTBA: YIJIEKUCIbIN ra3 U aMMHUAK;

® XapaKTEepPH30BaTh B3aUMOCBA3b MEX]ly COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIOB;

e Ha3bIBaThb OPraHMYECKHME BELIECTBA MO MX (hopMmyie: MeTaH, 3TaH, 3TUJIEH, METaHOJ, 3TaHOJ, TJIMLEPHH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas
KHCJIOTA, CTEAPUHOBAs KMCIIOTA, OJIEMHOBAsA KUCIIOTA, TII0K034;

® OILICHUBATD BIUSHUE XUMUYECKOTO 3arpsiI3HEHUS OKPYXKAOIIEeH Cpelibl Ha OpraHU3M YeJI0BEKa;

® T'PaMOTHO OOpaIIaThCs C BEIIECTBAMH B TOBCEAHEBHOM KU3HU

® OIpEIeNATh BO3MOKHOCTh IPOTEKaHUS PEAKLUUH HEKOTOPHIX HPEICTaBUTENIEH OpPraHMYECKUX BEIIECTB C KHUCIOPOAOM, BOAOPOAOM, METAJUIaMH,
OCHOBaHUSIMU, TaJIOT€HAMH.

BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH:

® GbIOGU2AMb U NPOBEPAMb IKCHEPUMEHMATLHO SUNOME3bl O XUMUUECKUX CEOUCMBAX 8euecms Ha OCHOBE UX COCMABA U CMPOEHUsl, UX CHOCOOHOCMU
6cmynamo 6 XumMuvecKue peakyuu, o xapakmepe u npoOyKmax pasiudHblx XUMU4ECKUx peakyutl;

® Xapakmepuzoeamsv Gewjecmeda Nno CoCMagy, CMpPOEHUI0 U CEOUCMEAM, YCMAHABIUEAMb NPUYUHHO-CIEOCMBEHHbIE CBA3U MeHcOy OaHHbIMU
XapakxmepucmuKamu eeujecmea;

® cocmasnAms MOJEKYIAPHbIe U NOJIHbLE UOHHbIE YPAGHEHUs NO COKPAUJEHHBIM UOHHBIM YPAGHEHUIM,

® NPOCHO3UPOBAMb CNOCOOHOCMb Geujecmeda NposGIAMmb OKUCIUMENbHbIE U 80CCMAHOBUMENbHbIE CEOUCMBA C YYemOM CHmeneHel OKUCIeHUs.
9eMEHMOB, 8X00AUUX 6 €20 COCMA8;

® COCMaBNAMb YPAGHEHUS PeaKyutli, COOMEEMCmeyiouux nocie008amerbHOCmu NPeepaujeHuti HeoP2AHUYeCKUX 6euecme pasIuyHblxX Kiaccos;

® GbIOGUAMDb U NPOGEPAMb IKCHEPUMEHMATILHO 2UNOME3blL O Pe3VIbMamax 6030€Ucmsus pasiuyHblx hakmopoe Ha U3MeHeHue CKOPOCMU XUMUYECKOU
peaxyuu;

® UCNONBL3068AMb NPUOOPEMEHHbIE 3HAHUS O] IKONOSULECKU SPAMOMHO20 NOBEOEHUs 8 OKpYdIcaloujell cpeoe,

® UCNONb3068aMb NPUOOPEmeHHble KIl04esble KOMNEeMmeHyul npu GbINOJHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMENbCKUX 3a0ay NO U3VYEHUI0 CE0UCMS,
€cnocob06 noayueHus U pacno3HABAHUS 8EUJeCME,

®  00BLEKMUBHO OYEHUBANb UHPOPMAYUIO O BEUECMBEAX U XUMULECKUX NPOYECCAX,

® Kpumuuecku OMHOCUMbCIL K NCeBOOHAYYHOU UHGOpMayuu, Hed0OPOCOBECMHOU PEKIaMe 8 CPEOCMBAX MACCOBOU UHpOpMayuu,

® 0CO3HABAMb 3HAUEHUE MEOPEMUYECKUX SHAHUL NO XUMUU OJIsl NPAKMUYECKOU 0esimelbHOCU Yel08eKd,

® cozoasamb MoOenu U cxemvl OJisl peuleHUss YYeOHbIX U NO3HABAMENbHbIX 3A0ay, HOHUMAMb HeoOX00UMOCMb COON00eHUs NPeOnUcaHu,
npeonazaemvix 8 UHCMPYKYUAX N0 UCNOTIb30BAHUIO JIeKAPCME, CPedCme Oblmosol Xumuu u op.
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III. Copep:xxanue yue0OHOro npeamera, Kypca

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATUSA

[Ipenmer xumuu. Tena u gewecmea. OchosHble MemoObl NO3HAHUA: HAOI00eHUe, usMepenue, skcnepumenm. OU3nYecKkue U XUMHUYECKUE SBICHUS.
Uucreie BemecTBa U cMecu. CriocoOsl pa3enienus cmeceir. ATom. Mosnekyna. XuMUYeCKUi 37IeMeHT. 3HAKU XUMUYECKUX JIEMEHTOB. [IpOCThIe U CITOKHBIE
BeniecTBa. BaneHTHoCTh. 3akon nocmosancmea cocmasa éeujecmea. Xumuueckue popmyibl. Uuaekcbl. OTHOCUTENbHAS aTOMHAS M MOJIEKYJISpHAasi MacChl.
MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B COCJJMHEHUH. 3aKOH COXPAaHEHHS MacChl BellecTB. XuMudeckue ypasHeHus. Koadduuuentsr. Y cnoBus u npusHaku
MPOTEKAaHUs XMMHUYECKUX peakluuil. MoJb — eAMHMIIa KOJIMYecTBa BelecTBa. MomsipHast macca.

Kucaopoa. Bonopoa

Kucnopon — xumudeckuii aeMeHT u npoctoe BemiectBo. O3on. Cocmas 6030yxa. Puznueckre U XuMu4eckue cBoicTBa kuciopoja. [lonydyenue u
npuMeHeHne Kuciopona. Tennosotl aghgpexm xumuveckux peaxyuil. Ilonamue 06 3x30- u sH0oOmepmudeckux peakyusx. Bomopom — XUMHYECKHHA IEMEHT U
npocToe BemlecTBo. du3nueckre U XMMHUUECKHUe CBOICTBa Bojopoa. [lonyuenue Bogopoaa B nabopatopuu. [lonyuenue 6000pooa 8 npomMbludieHHOCHU.
Ilpumenenue 6o0opooa. 3akon Aoraapo. MoisipHblii 00beM ra3o. KauecTBeHHbIE peakliMM Ha Ta3000pa3Hble BellecTBa (Kuciopos, Bogopon). O0beMHbIe
OTHONICHUS Ta30B MPU XUMUYECKUX PEaKIUsIX.

Bopaa. PacTBopsl

Booa 6 npupooe. Kpyeosopom 600vl 6 npupode. Qusuueckue u xumuyeckue ceoticmsea 600vl. PactBopsl. Pacmeopumocms sewjecms 6 8ooe.
KonuenTpanus pactBopoB. MaccoBast 10Ji1 paCTBOPEHHOI'O BELIECTBA B PaCTBOPE.

OcCHOBHBIE KJIaCChI HCOPTAHMYECKUX COeIMHEeHUI

Oxcunpl. Knaccnpukanus. Homenknarypa. Qusuueckue céoticmea okcuoog. XUMHYECKHE CBOMCTBA OKCUIOB. [lonyueHue u npumeHneHue OKCuoos.
OcnoBanus. Knaccupukanus. Homenknatypa. Qusuueckue ceolicmea ocnosanuti. [lonyuenue ocnoganuii. XMMAYECKHE CBOWCTBA OCHOBaHUH. Peakius
HerTpammzanuu. Kucnotsl. Knaccudukanus. Homenknarypa. Qusuueckue ceoticmea xuciom.llonyuenue u npumenerue kuciom. XUMUIECKHE CBOMCTBA
kucnotT. Muaukatopsl. MI3MeHeHne OKkpacKku HHAMKATOPOB B pa3nuuHbiX cpenax. Comu. Knaccudpukanus. Homenknarypa. Qusuueckue ceoticmaa coetl.
Tonyuenue u npumenenue coneti. XUMUYECKHE CBOMCTBA cosieil. ['eHeTnUecKas CBsI3b MEXK/y KJlacCaMU HEOPTaHUYECKUX COCNUHEHUU. [Ipobrema
0e30nacHo2o UCnoNb308AHUS BeUeCmE U XUMUYEeCKUX PeaKyull 8 no8ceOHe8HOU xcuznu. TokcuuHvle, 2oproyue u 83pbleoonachsvle seujecmsa. boimosas
XUMUYECKAsl 2PaAMOMHOCHb.

Crtpoenue atoma. [leprnoanyeckuii 3aK0H 1 NepuoOANYECKas cucTeMa XumMudeckux djiemeHToB /.. MenaesieeBa

Ctpoenue aToma: siipo, SHepreTudeckuii ypoenb. Cocmas sopa amoma: npomouwl, HelimpoHul. Mzomonuwl. Tleprnoanyeckuii 3akon JI.M1. Menneneena.
[Tepuoanueckas cuctema xuMmudeckux nemMeHToB J[.M. MenneneeBa. @u3nyeckuii CMbICT aTOMHOTO (TIOPSAKOBOT0) HOMEpAa XUMUYECKOTO dJIEMEHTa, HOMEpa
IpyNIbl U IEpUo/ia NEpUOANUEcKOi cucTeMbl. CTpOeHHE SHEPreTHYECKUX YPOBHEH aTOMOB MEpBBIX 20 XUMUYECKUX IEMEHTOB IEPUOANYECKON CUCTEMBI
J.1. MenneneeBa. 3aKOHOMEPHOCTH N3MEHEHNUS CBOMCTB aTOMOB XMMUYECKHUX IEMEHTOB M UX COEAMHEHUI HA OCHOBE MOJIOXKEHUS B IEPUOINYECKON
cucreme JI.1. MenneneeBa u ctpoeHust aroMa. 3Hadenue llepuoandeckoro 3akona JI.11. Menneneena.

CrtpoeHue BelecTB. XUMUYECKAs CBA3b

DnekmpoompuyamenbHOCMb AMOMO8 Xumuueckux snemenmos. KopaaeHTHast XuMudecKasi CBsI3b: HENOJISIpHasi U nosispHasi. [lonsamue o 6000pooHOU
CBA3U U ee GIUAHUU Ha husuyecKue ceolicmea eujecms Ha npumepe 600vl. lonHas cBs3b. Mertannndeckas CBsi3b. Tunvl KpUCmMaiiuyeckux peuemorx
(amomHas, MONEKYIAPHAS, UOHHAS, MEMALIUYecKas). 3a8UcUMOCmb uU3ULECKUX CBOUCME 8euecms om muna KpUCmaiiuieckol peuemyu.
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XuMUYeCKHue peakiunu

Ilonamue o ckopocmu xumuueckou peaxyuu. Paxmopwi, erusOuUe Ha CKOPOCMyb Xumuyeckoul peakyuu. [lonamue o kamanuzamope. Knaccupukanus
XUMHUYECKHUX PEAKIIHIi [0 pa3TUYHbIM MPU3HAKAM: YUCITY U COCTaBY MCXOIHBIX U MOTYYECHHBIX BELIECTB; H3MEHEHUIO CTETIeHEe OKUCIICHUS aTOMOB
XUMHUYECKUX HJIEMEHTOB; MOTJIOMIEHUIO HJIA BBIJICIICHUIO SHEPTUU. DIICKTPOJIMUTHYECKAs JUCCOLMALIMS. DIEKTPOIUTHI U HENeKTposiuThl. Monbl. Katnons! u
aHuoOHbI. Peakiiy noHHOTO 0OMeHa. Y cloBHS MPOTEKaHUS peaKIMii HOHHOTO 0OMeHa. DIIEKTPOIMTUYECKas! IMCCOLMALIUS KUCIIOT, IIeJIouei 1 coJieil.
Crenens okucienus. OnpeiesieHue CTENEeHN OKUCICHUSI aTOMOB XUMHUUYECKHUX 3JIEMEHTOB B coeiuHeHusX. Okucnurens. BoccranoBurens. CylmHoCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

Hemerasuisl IV — VII rpynn u ux coefuHeHus

[Tono)keHrne HEMETAIIIOB B IEPUOUYECKON cucTeMe xumuueckux anemeHToB J.M. Menneneesa. O61mue cBoiicTBa HeMeTaioB. ['ajioreHsr:
dusnyeckue u XxuMudeckre cBoicTBa. CoeTMHEHNS TaIOTeHOB: XJIOPOBOAOPO/I, XJIOPOBOAOPOIHAS KUCIOTA 1 ee coiu. Cepa: (pu3nuecKrue U X MMHIECKUe
cBoiictBa. CoelMHEHHUsI Cephl: CEPOBOAOPO, CYIb(PUIbI, OKCUBI cepbl. CepHast, cepHucmasn u cepo8oo00pOOHAs KUCIOmMbl U UX CONU. A30T: pu3nveckue u
xumudeckne cBoiictBa. AMMuak. Comu ammoHusi. OKCUIBI a30Ta. A30THasi KUCIIOTa U ee co. Docdop: pusnyeckue u xumuaeckue cBoiictBa. CoeTMHCHUS
docdopa: okcun dhocdopa (V), oprodhocdopHas Kuciaora u ee colu. Yriaepoa: Gusndeckue u XUMUYECKUE CBOUCTBA. AL1omponus yenepooa: aimas, spagum,
kapoun, gpyinrepenvt. Coequnenus yriaepona: okcuasl yriaepona (II) u (IV), yronsaas kucnora u ee conu. Kpemrnuil u e2o coeOuHerus.

Metanibl M UX COeIMHEHH S

Tlonoocenue memannog 8 nepuoOudeckol cucmeme xumuyeckux snemenmos /.M. Menoeneesa. Memannvi 6 npupode u obwue cnocodwvl ux noay4eHus.
Obwue puszuueckue ceoticmea memannos. O0IMKUE XUMUYECKHE CBOMCTBA METAJIOB: PEAKIIUH C HEMETa/UIaMH, KHUCIIOTaMH, COJISIMU. DNeKmpOXUMUYECKUtl psio
Hanpsixcenui memannos. lllenounsie Metamisl U ux coenuuenus. lllenouno3emenbHbIe METAIIIBI U UX COCIMHEHUSI. AMIOMUHUN. AMDOTEPHOCTD OKCHUJIA U
ruapokcuaa anromunus. XKene3o. CoeJuHeHHs JKene3a U UX CBOWCTBA: OKCUABI, TUAPOKCU B! U comu xkenesa (11 u I1I).

IlepBoHaya/ibHbIE CBeIeHUS 00 OPraHUYeCKHX BellecTBaxX

[lepBoHayanbHbIE CBEIEHUS O CTPOSHUU OPTAaHUYECKUX BEIIECTB. Y TJIEBOJOPO/IbI: METaH, 3TaH, dTUJICH. M cmouHUKU Y21e6000p0008: NPUPOOHDLIL 243,
Hemb, yeons. Kucnopoacoaepkaiiyue COeIMHEHUS: CIUPTHI (METaHOJI, TAHOJI, TJIMIIEPUH ), KAPOOHOBBIE KUCTOTHI (YKCYCHAsl KHUCIIOTa, aMUHOYKCYCHas
KHCIIOTa, CTEAPUHOBAS U OJIEMHOBAS KUCIIOTHI). bHomornyecku BaxkKHbIE BEIIECTBA: KHUPHI, TIIIOK03a, OCTKU. Xumuueckoe 3azpssHenue okpyicaroujeli cpeosl u
e20 nocneocmausl.

Tunbl pacyeTHbIX 3a1a4:

1. Brruncnenue MaccoBoil 10711 XUMHUECKOTO JIEMEHTa 10 (hOpMyJie COSTUHEHHUS.

Yemanoenenue npocmeﬁmeﬁ ¢0pMy]Zbl eewecmed no mMaccoevim OOJIAM XUMUYECKUX DNEMEHMO8.

2. Brruucnenust mo XuMHUUE€CKUM yPaBHEHHSIM KOJIMYECTBa, 00bEMA, MacChl BEIIECTBA 10 KOJUYECTBY, 00HEMY, MACCE PEAareHTOB WX MPOIYKTOB
pEeaKkuuu.

3. Pacuer MaccoBOl 1071 PACTBOPEHHOI'O BEIIECTBA B PaCTBOPE.

IIpumepHBIe TEMBI IPAKTHYECKUX PadoT:

JlaGopaTopHoe obopynoBanue u mpuémbl oopamenus ¢ HuM. [IpaBusa 6e30nmacHoi paboThl B XUMUYECKOH TabopaTopuu.
OuncTKa 3arpsA3HEHHON IOBapEHHOMN COJIH.

[Ipu3Haky NpoTEKaHUs XUMUYECKUX PEAKIIHil.

[Tony4yenue kucIopoaa U U3y4eHHE €ro CBOMCTB.

[TosryueHnue BO1OpoO/a U U3YUYEHUE ETO CBOWCTB.

M
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6. [IpuroToBieHrne pacTBOPOB C ONMPEAEIEHHOW MacCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA.
7. Pelenue skcriepuMeHTaNbHBIX 3aa4 10 TeMe «OCHOBHbIE KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.
8. Peakuuu nonnoro oOMeHa.
9. Kauecmeennvie peakyuu na uoHvl 8 pacmeope.
10.  Ilonyuenue ammuaxa u uzyyenue e2o C80UCMS.
11.  Ilonyuenue yenexkucnoeo eaza u uzyieHue e2o C8OUCMS.
12. Pemienue skcnepuMeHTalIbHBIX 3a7a4 o Teme «Hemeramnel IV — VII rpynn 1 ux coeiuHeHMiN.
13. Peuienune skcnepuMeHTANIBHBIX 3a7a4 10 TeMe «MeTauibl U X COSIUHEHUSD.
Conep:kanue Tem, pa3iesioB
8 kiacc

(68 4, 2 4 B HENENIO)

Tema 1. BBenenue B xumuio (6 1)

XHMHS — HayKa O BEILECTBAX, UX CBOMCTBAX U NPEBPALICHUSAX.

[TonsiTHE O XMMHUYECKOM 3JI€MEHTE U (POpMax €ro CylleCTBOBAaHUS: CBOOOAHBIX aTOMaX, IPOCTHIX U CIOXHBIX BEIIECTBA

[IpeBpamenus Bemiect. OTINYNE XUMUYECKUX PEAKIUN OT GU3NUECKUX ABJICHUN. POib XMMUHN B )KU3HU YeJIOBEKA.

Kpatkue cBenenus u3 uCTopuy BOSHUKHOBEHMS U pa3BUTHs Xxumuu. [lepuon anxumun. [lonsarue o punocodpckom kamue. Xumus B XVI B. Pazpurtue
xuMuHn Ha Pycu. Poib oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHHMHM XMMHUYECKOM HaykH - paboTel M. B. JlIomonocoBa, A. M. bytneposa, J[. 1. Menneneesa.

XuMHYecKkasi CUMBOJIMKA. 3HAKM XMUMHMUYECKUX DJIEMEHTOB U MPOUCXOXKIAEHHE MX Ha3zBaHUU. Xumuueckue Gopmysbl. MHAEKCH U KO3()PUIMEHTHI.
OTHOCHUTEBHBIE AaTOMHAs M MOJIEKYJISIpHas Macchl. Pacuét MaccoBOM 10IM XUMUYECKOT0 3JIEeMEHTa 110 (popMyJie BeIecTBa.

[lepuoanueckas cucrema xumuueckux 3nemeHToB [ Y. MenaeneeBa, e€ cTpykTypa: Majible U OOJIbIINE EPUO/Ibl, TPYIIIBI U MOATPYIIIbI (IJIaBHAS U
no6oynast). [Teprpoanueckas cuctemMa Kak ClpaBOuyHOE OocoOue JUIsl MOJTyYeHHsI CBEACHUH O XUMUYECKUX JIEMEHTaX.

Pacuérnbie 3agaun. 1. HaxoxxaeHue OTHOCUTENIBHON MOJIEKYJISIPHOM Macchl BEIIECTBA IO €ro XMMHYecKod Qopmyse. 2. Beliuucienne maccoBoit
JIOJIM XMMHYECKOT0 3JIEMEHTA B BEILIECTBE IO €ro GpopmyIie.

IIpakTHyeckas padora Nel
[IpaBuna TexHuku 6€30MaCHOCTH MpU paboTe B XUMHUeCKoM KabuHete. JlaboparopHoe o0opyioBaHHe U 0OpallieHHe ¢ HUM.

IIpakTHyeckass padora Ne 2
Hab6mronenue 3a ropsiei cBe4oil.
IIpeameTHbIe pe3yabTaThl 00y4eHHs
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VYvyaimuiicst JOJKEH ymems.

UCIIOJIb30BaTh IPU XapaKTEPUCTHKE BEILECTB IOHATHUA: «aTOM», «MOJIEKYJIa», «XUMHUYECKHI JJIEMEHT», «XUMHUYECKHH 3HAK, WIH CHMBOI,
«BEIIECTBO», «IIPOCTOE BEIIECTBO», «CIOXKHOE BELIECTBO», «CBOWCTBA BELIECTBY», «XMMHUYECKHE SIBICHUA», «(DU3NYECKHE SBIECHUSN», «KOI(D(ULIUEHTHD»,
«UHJEKCBI», «OTHOCUTENIbHASI aTOMHAs Macca», «OTHOCUTENIbHAS MOJIEKYJISIPHAsI Macca, «MaccoBasi 10151 3JIEMEHTAY;

3HATh: IPEIMETHI U3YYCHHs] €CTECTBEHHOHAYYHBIX JUCLMILINH, B TOM YHCJIE XUMUHU; XUMUYECKUE CUMBOJIbI, UX HAa3BaHWsI U IPOU3HOIICHHUE;

KJIaccu(UIMPOBaTh BEIIECTBA 10 COCTABY HA MPOCTHIE U CIIOKHBIC;

pa3aMyaTh: TEJa U BEIIECTBA; XMMUYECKUH IEMEHT U IPOCTOE BEILECTBO;

ONHUCHIBAaTh: (POPMBI CYIIECTBOBAHMS XUMHUYECKHUX 3JEMEHTOB (CBOOOJHBIE AaTOMBI, HPOCTbIE BEIIECTBA, CIOXHBIE BEIIECTBA); TAOIMYHYIO
dopmy Ilepuoauueckoil cUCTEMBbl XMMUYECKHX 3JIEMEHTOB; M0JIOKeHUE ieMeHTa B Tabnuue Jl. Y. MenaeneeBa, UCHOIb3ys NOHATUS «IEPUOIY, «TPYIIIIay,
«TJIaBHAs OATPYIIIA», «IIOO0YHAS MOATPYIIa»; CBOWCTBA BELIECTB (TBEPABIX, )KUIKUX, Ta3000pa3HbIX);

OOBSICHATh CYLUIHOCTb XUMHYECKUX SIBJICHUH (C TOYKM 3pEHMS aTOMHO-MOJIEKYJSIPHOTO YYEHHs) M MX NPUHLUUIHAIBHOE OTIMYUE OT (U3NYECKHUX
SIBIICHHUIA;

XapaKTepu30oBaTh: OCHOBHBIE METO/bl M3Y4YEHHs €CTECTBEHHbIX JUCLUIUIMH (HaOJIIOJEHHE, S3KCIIEPUMEHT, MOJEIMPOBAHUE); BELIECTBO 10
€ro XMMHUYECKO (QopMyJie COrJIacHO IJIaHy: KaueCTBEHHBIM COCTaB, TUI BELIECTBA (IIPOCTOE WIIM CII0KHOE), KOJIMUYECTBEHHBIH COCTaB, OTHOCUTEJIbHAsS
MOJIEKYJISIpHAsi Macca, COOTHOLIEHHWE MacC 3JEMEHTOB B BEIIECTBE, MACCOBBIE JOJM 3JEMEHTOB B BEIIECTBE (JUISI CIIOKHBIX BEIIECTB); POJb XUMHH
(TIOJIOKUTENBHYIO U OTPULIATENbHYIO) B )KM3HH UEJI0BEKa, apryMEHTHUPOBATh CBOE OTHOLIEHHE K 3TOM 1polieme;

BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BELIECTBA U MAaCCOBYIO JIOJIF0 XMMUYECKOIO 2JIEMEHTA B COCAMHEHHUSX;

IIPOBOAMTDH HAOJIIO/IEHUSI CBOMCTB BELECTB U SIBICHUN, IPOUCXOASIIUX C BELIECTBAMY;

co0uIro1aTh MpaBUiIa TEXHUKH O€30MIaCHOCTH IIPU POBEACHUHU HA0IIOICHUN U TaOOPaTOPHBIX OIBITOB.

MertanpeameTHblie pe3yJibTaThbl 00y4eHHs
Yyamuiics 10KEH ymems.:

OTpeAeATh IPOOJIEMBI, T. €. YCTaHABIUBAaTh HECOOTBETCTBUE MEXK/TY JKETIAEMbIM U JIEWCTBUTEIBHBIM;

COCTaBIIATh CJIOKHBIN IUIaH TEKCTA,

BJIQ/IETh TAKUM BUJIOM U3JIOKEHUS TEKCTa, KaK TOBECTBOBAHUE;

0] PyKOBOJICTBOM YUHUTENs IPOBOAUTH HEMOCPEACTBEHHOE HAOII0/IEHUE;

101 PYKOBOJICTBOM yUHUTEJs OPOPMIISITh OTUET, BKIIIOUYAIOINI onucaHie HaOJt0/IeHUs, €r0 pe3yJIbTaToOB, BBIBOJOB;

HCIOJIb30BaTh TaKOM BHUJ MBICICHHOTO (MI€aIbHOI0) MOJICIIMPOBAHM, KaK 3HAKOBOE MOJIEIMPOBaHUE (Ha MPUMEpe 3HAKOB XUMHUUYECKUX HJIEMEHTOB,
XUMUYECKUX (HOpMyn);

UCIOJIb30BaTh TaKOW BUJI MAaTepUAILHOTO (MIPEIMETHOI0) MOACIUPOBaHUS, KaK (PU3NYECKOe MOJICIMPOBAaHUE (Ha IPUMEpPEe MOJIETUPOBAHMS aTOMOB U
MOJIEKYJ);

NOJy4aTh XUMUYECKYI0 HH(POPMALIMIO U3 PA3TUYHBIX HCTOYHUKOB;

ornpeaensaTh OOBEKT U aCTIEeKT aHaIu3a U CUHTE3a;

OTIpesieNIATh KOMIIOHEHThI 00BEKTa B COOTBETCTBUU C aCIIEKTOM aHajIM3a U CUHTE3a;

OCYIIIECTBIISITh KaYECTBEHHOE U KOJIMYECTBEHHOE OMMCAaHUE KOMIIOHEHTOB 00BEKTa;

OTIpeIeNATh OTHOIIEHUS 00BEKTa C IPYTUMHU 00bEKTaMU;

OTIpeNIeNIATh CYIIECTBEHHBIE IPU3HAKU 00BEKTA.
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Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 1)

ATOMBI KaK (opMa CyIIECTBOBaHMS XMMHYECKHX 3JeMEHTOB. OCHOBHBIE CBEICHHUS O CTPOCHHUH aTOMOB. Jl0Ka3aTenbCTBAa CIOKHOCTU CTPOCHUS
atoMoB. OnbiTel Pe3epdopna. [lnanerapuas Moaens CTpoeHHs aToma.

CocTaB aTOMHBIX S7€p: IPOTOHBI U HEUTPOHBL. OTHOCHUTENbHASI aTOMHasl Macca. B3anMOCBSA3b MOHATUN «TIPOTOH», «HEHUTPOH», «OTHOCUTEIIbHAS
aTOMHAasi Maccay.

N3meneHue vucia IpOTOHOB B siApe aTOMa - 00pa30BaHNE HOBBIX XUMUYECKUX JIEMEHTOB.

W3meHeHue yncia HEMTPOHOB B siJpe aToma - 0OpazoBaHue U30TONOB. COBpeMEHHOE ONpE/IEIICHNE MOHATHS «XUMUYECKUH 3neMeHT». M30Tombl kak
Pa3HOBUIHOCTH aTOMOB OJJTHOT'O XMMHUYECKOI'O AJIEMEHTA.

OnekTpoHbl. CTPOCHHE IICKTPOHHBIX 000JI0YEK aTOMOB XMMHYECKUX 3J1eMeHTOB Nel-20 nmepuonnueckoi cucremsl JI. M. Menneneesa. [lonsitue o
3aBEpUIEHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (3HEPIETUYECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux saemeHToB J[. M. MenneneeBa u cTpoeHre aTOMOB: (U3MYECKUN CMBICI MOPSAIKOBOTO HOMEpa 3JEMEHTAa,
HOMeEpa IpyIIIbl, HOMepa epuoja.

H3meHeHune uncia 3JeKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOT0 3JIEMEHTa - 00pa30BaHue MOJOKUTEIBHBIX U OTPUIATEIBHBIX
noHOB. MoHbI, 00pa3oBaHHbIE aTOMAMH METAJJIOB U HEMETAJIOB. [IpuurHbI U3MEHEHUS METAJUIMYECKUX U HEMETAINIMYECKUX CBOICTB B IEPUOAAX U IpyIIax.

O6pazoBanue 6uHapHbIX coeanHeHuil. [lonsaTue 00 noHHOM cBs3u. Cxembl 00pa30BaHUS HOHHOM CBS3U.

B3anmMopeiicTBie aTOMOB XUMHUYECKUX AJIEMEHTOB-HEMETAIIOB MKy COO0H - 00pa3oBaHue IBYXaTOMHBIX MOJIEKYI IPOCTBIX
BelecTB. KoBalleHTHAsI HEMOJIIpHAs XUMUYECKasl CBS3b.

DJNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBIL.

B3aumoseiicTBue aTOMOB XUMHUYECKUX IIEMEHTOB-HEMETAIUIOB MEX 1Y CO00i - 00pa3oBaHne OMHAPHBIX COCTUHEHUIM
HEMETAJUIOB. DIJIEKTPOOTPULIATEILHOCTh. [I0OHSATHE O KOBaJIGHTHOM MOJISIPHOM CBSI3H.

BiaumopeiicTBie aTOMOB XUMHUYECKUX IIEMEHTOB-METAIIIOB MEXKY CO00i - 00pa30BaHNE METAIITMYECKUX KPUCTAILIOB. [ToHSITHE O MeTaInYecKO
CBSI3H.

JdeMoHcTpanun. Mozenu aTOMOB XUMUYECKUX 1EMEHTOB. [lepnonnyeckas cucrema xumudeckux snemeHTos /1. 1. Menneneesa.
IIpenmeTHble pe3yJibTaThbl 00yYeHHSs
Yyamuiics J0JKEH ymems.:

UCIIOJIb30BaTh MPH XapaKTEPUCTUKE aTOMOB MOHATHUS: «IIPOTOH», «HEHUTPOH», «3JEKTPOH», «XUMHUECKUH 3JIEMEHT)», «MacCOBOE YHUCIIO», «U30TOI,
«QIIEKTPOHHBIN CIION», «IHEPreTUYECKUI YPOBEHBY», «IJIEMEHTBI-METAIIbDY, «3JIEMEHThI-HEMETAIIbI»; MPU XaPAKTEPUCTUKE BEIIECTB MOHITHS «MOHHAS
CBSI3b», «MOHBI», KKOBAJICHTHAs HEIOJIAPHAs CBSI3b)», KOBAJIEHTHAs MOJIIPHAs CBSI3b), «3JIEKTPOOTPHULIATEILHOCTY, «BAJIEHTHOCTbY, «METAIJINYECKAs! CBSI3bY;

OINMCHIBATh COCTaB M CTPOEHUE aTOMOB JJIEMEHTOB C MOPsAKOBbIMH HOMepamu 1—20 B Ilepuoguueckoil cucremMe xumuueckux snemeHtos I, M.
Menneneena;

COCTaBJIATH CXEMBI PaCIpE/ENCHUs] IEKTPOHOB IO DJIEKTPOHHBIM CIOSM B 3JEKTPOHHOM 00O0JIOUYKE aTOMOB; CXE€Mbl 00Opa3oBaHUs Pa3HBIX TUIIOB
XUMUYECKOHN CBS3U (MOHHOM, KOBAJIECHTHOM, METAITTUYECKOMN );

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB (3apsi/I0B sI€p aTOMOB, YUCIIA SJIEKTPOHOB HA BHEITHEM 3JIEKTPOHHOM CIIO€,
YHCIIO 3aMOJHIEMbIX JIEKTPOHHBIX CIOEB, palyC aToMa, MIEKTPOOTPHUIATEIbHOCTh, METAJUINYECKHE U HEMETAJUIMYECKHEe CBOWCTBA) B MEpUOAaX U Ipymmax
(rmaBHBIX moArpymnmnax) [lepuoauueckoit cuctemsl xuMuyeckux aiaemMenToB Jl. M. MenaeneeBa ¢ TOUKU 3peHUS] TEOPUH CTPOEHUS aTOMA;
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CpaBHMBAaTh CBOMCTBa aTOMOB XMMHYECKHX 3JIEMEHTOB, HAXOMASAIIMXCS B OJHOM Iepuoje WM rnaBHOM mnoarpynmne I[lepuonmyeckoil cucTeMbl
xummudeckux snemeHToB J[. 1. Menaeneena (3apsaoB sep aTOMOB, YUCIA DJIEKTPOHOB Ha BHEUTHEM AJIEKTPOHHOM CIIO€, YHCIIO 3alOTHIEMBIX JICKTPOHHBIX
CIIOEB, paJuyc aTOMa, JIEKTPOOTPHUIIATEIbHOCTh, METAJUIMUECKHE U HEMETAJUINYECKUE CBOMCTBRA);

JaBaTh XapaKTEPUCTHKY XUMHUYECKHX JJIEMEHTOB 1O HMX MOJoKeHWIo B [lepmoamueckoit cucreme xumudeckux siemeHtoB [, M. MenpeneeBa
(XMMUYecKHuil 3HaK, MOPSAKOBBIA HOMEp, MEPUOJI, TPYIa, MOATPYIINa, OTHOCUTEIbHAS aTOMHAsi Macca, CTPOCHHE aToMa — 3apsijl Aapa, YUCIO MPOTOHOB U
HEUTPOHOB B A1pe, 00IIIee YHCIIO IIEKTPOHOB, PACIIPEICIICHHE HIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM);

OTIpeAeIATh TUIl XUMUYECKOU CBSA3H 10 GopMyJie BEIIECTBA;

MPUBOUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH XUMUYECKOU CBSI3H,

XapaKTepu30BaTh MEXaHU3Mbl 00Pa30BaHMsI KOBAJICHTHOU CBsA3H (OOMEHHBII), HOHHOM CBSI3U, METAJUIMYECKOM CBSI3U;

YCTaHABIIMBATh IPHUUYNHHO-CIIC/ICTBEHHBIC CBS3U: COCTaB BEIIECTBA — TUI XUMHUYECKOU CBSI3M;

COCTaBIATH GOPMYJIbl OMHAPHBIX COEIUHEHUHN 10 BaJICHTHOCTH;

HAXOJUTh BAJICHTHOCTB AJIEMEHTOB 110 (OpMyIie OMHAPHOTO COCTMHEHHUS.

MertanpeameTHblie pe3yJibTaThbl 00yYeHH s
VYvuamuiicst JOJKEH ymems.

dbopMyIUpOBaTh THUIOTE3Y MO PEUICHUIO TPOOIIEM;

COCTABJIATH TUIAH BBHIMOJIHEHUS Y4eOHOW 3agaduu, peHIeHus mpoOjeM TBOPUYECKOTO M MOMCKOBOTO XapaKTepa, BBIMOJHEHHS MPOEKTa COBMECTHO C
YUUTENEM;

COCTABIISATH TE3HUCHI TEKCTA;

BJIQ/IETh TAKUM BUJIOM M3JIOKEHUS TEKCTA, KaK OMHMCAHUE;

UCTIONIB30BAaTh TAKOHW BHUJ MBICICHHOTO (MACAITBHOTO) MOJICIMPOBAaHUS, KaK 3HAKOBOE MOJEIMPOBAHHWE (HAa TpUMEpEe COCTABICHHUS CXEeM
00pa3oBaHMs XUMUYECKOW CBA3H);

UCTIOJIB30BaTh TAKOH BHJI MaTEPHAIBHOTO (ITPEIMETHOTO) MOJIEIIMPOBAHMS, KaK aHAIIOTOBOE MOICITUPOBAHHE;

UCIIONIb30BaTh TaKOM BHJ MaTepUaTbHOro (MPEIMETHOT0) MOAETMPOBAaHUS, Kak (hHU3MUECKOe MOJEIHpPOBAaHUE (HA MpUMEpe MOAENeH CTPOEHUS
aTOMOB);

onpeAensiaTh 00BEKTHI CPAaBHEHHS U aCTIEKT CPAaBHEHHS OOBHEKTOB;

BBITTOJIHATH HETIOJTHOE OTHOJIMHEHHOE CpaBHEHHE;

BBITIOJHATH HETIOTHOE KOMIIJIEKCHOE CPAaBHEHUE;

BBITOJTHATH TTOJTHOE OTHOJIMHEWHOE CpaBHEHHE.

Tema 3. IlIpocrbie BemecTBa (5 4)

[Tonmoxenrne MeTajsioB U HEMETAJUIOB B MEPUOJUYECKON cUCTeME XMMHYeCcKHX 3ieMeHToB [[. M. MenaeneeBa. BaxkHelnmue npocTele BeLIECTBa -
METaJUTBL: KeJe30, ATFOMUHUHN, KaabIlui, MarHui, HaTpui, Kanuid. O0mme Gu3ndeckue CBOMCTBA METAIIOB.

Bakneiiimue mpocTeie BellecTBa - HEMETAlUIbl, 00pa30BaHHBIE aTOMaMH KHCIOpOJa, BOJOPOAA, a30Ta, cepbl, docdopa, yriepoaa. CrocoOHOCT
aTOMOB XMMHUYECKHX DJIEMEHTOB K 00pa30BaHHIO HECKOJBKUX MPOCTHIX BEIMIECTB -aJIOTPOMHS. AJIOTPONHBIE MOAUUKAIINKN KUCIOpoa, ¢pocdopa U 0IoBa.
Meramndeckue 1 HEMETAUTHYECKUE CBOMCTBA MPOCTHIX BemeCTB. OTHOCUTEIHHOCTH JICTIEHUS ITPOCTHIX BEIIECTB HA METAJLIIBI M HEMETAJLIIBI.
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[Toctostnnass ABoraapo. KommuectBo BemiectBa. Mok, Momsipas macca. MonsipHbIE  00beM Ta3000pa3HbIX BemiecTB. KpaTHble eIUHUIIBI
KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb M KWJIOMOJb, MUJUTUMOJISIPHAS W KHJIOMOJISIPHAs MacChl BEIIECTBA, MHUJUTMMOJISIPHBIM W KUJIOMOJISIPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérsl ¢ UCTIOIB30BaHMEM MOHITHI «KOJUYECTBO BEIIECTBAY», «MOJIIPHAS MACCa», «MOJISIPHBINA 00BEM ra30By», «IIOCTOSIHHAsE ABOTaIpoy.

Pacuérnbie 3agauun. 1. Beruucienue MosIpHON MacChl BEIIECTB M0 XUMUYECKUM GopmysiaM. 2. PacueTsl ¢ UCIONb30BaHUEM TOHATHH «KOJMYECTBO
BEIIECTBAY, «MOJIIPHAS MAccay, «MOJIIPHBIA 00BEM Ta30BY, «IIOCTOSTHHAST ABOTAIPO».

JemoncTpanuu. HekoTopsle METaIbl 1 HEMETAJUIBI KOJIMYECTBOM BelecTBa 1 Mostb. Mojienb MoJIIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.
IIpeaMeTHbIE pe3ybTaThl 00y4eHH s
VYyamuiicst 10JKEH ymems:

UCIIOJIB30BATh MPH XapaKTEPUCTUKE BEHICCTB MOHITHS: «METAJUIbl», «IIACTUUYHOCTBY, «TEIUIONPOBOIHOCTDY, «3JIEKTPOIPOBOJAHOCTDY, «HEMETAJIIbIY,
«AIJIOTPONUS», «AJUIOTPOITHBIC BUIOM3MEHECHH S, HJIK MOAU(DUKAITII,;

ONKMCHIBATH MOJIOKEHUE DJIEMEHTOB-METAILIOB M 3JIEMEHTOB-HEMETAIIOB B [leproanueckoil cucreme xumuyeckux anmemeHToB . 1. Menaeneena;

KJIacCCU(PHUITUPOBATH MPOCTHIC BEIISCTBA HA METAJLIIBI U HEMETAJLIbI, DJICMCHTHI,

OTPENIETATh MPUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB K OAHOMY U3 U3YyUEHHBIX KIIACCOB — METaJUIbl U HEMETAJLIIbI;

JIOKa3bIBaTh OTHOCUTEIBHOCTD JICJICHUS MTPOCTHIX BEIIECTB HA METAJLIBI K HEMETAJLIIBI,

XapakTepu30BaTh 001Ke PU3NYECKUe CBOWCTBA METAIIOB;

yCTaHaBIMBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Yy CTPOSHUEM aTOMa M XUMUYECKON CBA3BIO B IPOCTHIX BEIIECTBAX — METAJUIaX U HEMEeTasllax;

00BSACHSATH MHOTOOOPA3He MPOCTHIX BEIIECTB TAKUM (DAKTOPOM, KaK aJUIOTPOIIHS;

OTHUCHIBATh CBOMCTBA BEIIECTB (HA MPUMEPAX MPOCTHIX BEIIECTB — METAUIOB U HEMETAJLJIOB);,

COOJIO/IATh MPaBHJIa TEXHUKH O€30MTaCHOCTH MPH MPOBEICHUH HAOIIOCHUN 1 TaOOPaTOPHBIX OIIBITOB;

WCIIOJIb30BaTh NPH PEIICHUM PACUETHBIX 3a/ay MOHATHS: «KOJIMYECTBO BEIIECTBA», «MOJIbY», «IIOCTOSIHHAs ABOTajpo», «MOJSpHas maccay,
«MOJISIPHBIN 00BEM Ta30B», KHOPMAJBHBIE YCIOBUSY;

MIPOBOJMTH PACUEThl C UCTIOIB30BAHUEM MOHATHH: «KOJIHMYECTBO BEIIECTBAY», «MOJISIPHAS Maccay, «MOJSPHBINA 00BEM ra30B», «IIOCTOSTHHAST ABOTaIpoy.
MeTtanpeameTHblie pe3yabTaTbl 00y4eHUst
Yyamuiics J0JKEH ymems.:

COCTAaBJIATh KOHCIIEKT TEKCTA;

CaMOCTOSITENILHO HCIIOIb30BaTh HETIOCPECTBEHHOE HAOIIOICHUE;

CaMOCTOSITENIbHO 0OPMIIATH OTYET, BKIIOUYAIOIINN OMTMCaHue HAOIIIOICHHS, €TO Pe3yIbTaTOB, BHIBOJIOB;

BBINIOJIHSTH MOJTHOE KOMIUIEKCHOE CPAaBHEHHUE;

BBHITIOJIHSITH CPAaBHEHHUE TI0 aHAJIOTUU

Tema 4. CoennHeHUsi XUMUYECKHUX 3J1eMeHTOB (16 1)

Crenenp okucnenus. OnpeneneHUe CTENEHU OKHUCICHHUS 3JEMEHTOB MO XuMHueckoil Qopmyrne coenunHenus. CocraBieHue Gopmyn OWHAPHBIX
COCMMHEHHUH, oOmmii crmocod WX Ha3bIBaHUS. bUHApHBIE COENMHEHWS: OKCUIBI, XJopubl, cyinbbunbl u ap. CocraBienue ux dopmyn. IIpencraBurenn
OKCHJIOB: BOJIa, YIJIEKUCIIBIN Ia3 U HeraiieHas u3BecTb. [IpencraBurenu 1eTydnux BOAOPOJHBIX COCTMHEHUN: XJIOPOBOAOPO M1 aMMHAK.
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OcHoBaHHUsI, UX COCTaB W Ha3BaHHA. PAaCTBOPUMOCTh OCHOBaHM B BOjle. TaOnwiia pacTBOPHUMOCTH  KHCIOT, THAPOKCHJIOB, COJIEH B BOJIE.
[IpencraBureny menoden: TMAPOKCUIBI HATPUS, KU U Kanbuus. [IoHsaTHE 0 KauecTBEeHHBIX peakiusax. MHaukaropsl. MI3MeHeHre OKpacku MHIUKATOPOB B
HIEJIOYHOU cpelie.

Kucnorsl, ux cocraB u HazBanus. Knaccudukarus kucnot. [IpencraBureny KUCIOT: cepHasi, COIsIHAs U a30THas. VI3MeHeHue OKpacku MHIUKATOPOB
B KHCJIIOTHOM cpeze.

Conu Kaxk Npou3BOAHBIE KUCIOT M OocHoBaHMM. X coctaB u Ha3BaHus. PactBopumocTh coneil B Boxe. llpencraBurenu comneil: Xjaopupa Harpus,
KapOoHaT u GocdaT KaabIus.

AmMopdHbBIE 1 KPUCTAJUINYECKHE BEIIECTBA.

MexMoneKyaspHble B3aUMOACHUCTBHA. THUIBI KPUCTAUIMYECKUX PEIIETOK: MOHHAs, aTOMHAas, MOJIEKYJSpHas W METAUIMYECKas. 3aBHCHMOCTb
CBOMCTB BEILLIECTB OT TUIIOB KPUCTAININYECKUX PEIIETOK.

BeniectBa MONEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa JUJIsl BEIIECTB MOJIEKYJIIPHOTO CTPOCHMSL.

Uucrele BemecTBa U cMecu. IIpuMepsl )KUIKHUX, TBEPABIX U ra3000pa3Hbix cMeced. CBOMCTBa YMCTBIX BELIECTB U cMecel. VX cocraB. MaccoBas u
00BbEeMHas 10JI1 KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHbIE C MCIIOIb30BAHUEM MTOHSTHUS OIS

Pacuérnbie 3agaum. 1. Pacuer maccoBoif 1 00bEeMHOM J10JIeli KOMITIOHEHTOB CMECH BEIIECTB. 2. BbIuncieHre MacCOBOM J10JIM BEUIECTBA B PACTBOPE
10 U3BECTHON Macce pacTBOPEHHOI'O BEIIECTBA M Macce pacTBopuTess. 3. Boruncienue Macchl pacTBOpSEMOro BELIECTBA U PACTBOPUTENS], HEOOXOIUMBIX JUIS
IIPUTOTOBJIEHUS ONPEIEICHHON MACChl PACTBOPA C U3BECTHOM MacCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA.

JemoncTpanuu. O6pa3ibl OKCUAO0B, KUCIOT, OCHOBaHUN U coiell. Moaenn KpUCTaNIMYeCKUX PELIeTOK XJIOpHia HaTpus, alMasa, OKCUAA yriiepojaa
(IV). Crioco6sl pa3neneHust cMecei, AUCTHIUISALNS BOJIBI.

JlaGopaTopHble onbIThI. 1. 3HaKOMCTBO ¢ 00pa3ljaMy BEIIECTB pa3HbIX KiaccoB. 2. Pa3znenenue cmecei.

IIpakTnyeckas padora Ne 3.AHanu3 NOYBBI U BOABI.

IIpakTyeckas padora Ne 4.IIpurotosnenue pactBopa caxapa ¢ 3aJaHHOM MacCOBOM J0JIEM paCTBOPEHHOIO BEILIECTBA.

IIpenmeTHble pe3yJibTaThbl 00y4eHUs
Yyamuiics 0JKEH ymems.

MCIIOJIb30BAaTh MPHU XapaKTEPUCTHKE BEIIECTB IMOHATHUS: «CTEIIEHb OKUCIICHUSA», «BAJIEGHTHOCTDHY, «OKCHUJIbI», «OCHOBAHUS», «IIEJIOUN», «KaueCTBEHHAs
peaKIUA», «UHIUKATOP», «KHCIOTBI», «KUCIOPOACOJEpKAIIUE KHUCIOTB», «OECKUCIOPOJIHbIE KHCIOTBI», «KHUCJIOTHAs Ccpelay», «IesIouHas cpeaay,
«HeWTpallbHas cpena», «wmkaida pH», «comm», «aMopdHble BelleCTBa», «KPUCTAUIMYECKUE BEUIECTBA», «KPHUCTAJUIMYECKAs pPEIIeTKa», «HMOHHAs
KPUCTAJIJIMYECKAsT PEUIETKa», «aTOMHas KPUCTAJUIMYecKas PELIETKa», «MOJIEKYJSIpHAs KPHUCTAUIMYECKas PEIIETKa», «METAJUIMYECKas KpHUCTauIndecKas
pelieTKa», «CMECH;

KJIacCu(UIUPOBaTh CIIOKHBIE HEOpPraHMYECKHE BEIIECTBA 10 COCTaBY HAa OKCHJIbl, OCHOBAHHUS, KHCJIOTHl M COJIM; OCHOBAHUS, KHCIOTHI M COJIU
10 PaCTBOPUMOCTH B BOJIE; KMCIIOTHI IO OCHOBHOCTH U COJIEP>KAHUIO KHCIOPO/Ia;

OTIpeNIeNIATh MPUHAIEKHOCTh HEOPTaHMYECKUX BELIECTB K OJTHOMY M3 M3YUYEHHBIX KJIACCOB (OKCHIBI, JIETYUYHe BOJOPOIHBIE COCTMHEHHSI, OCHOBAHUS,
KHCJIOTBI, COJIN) TI0 (hOpMYyIIE;

ONMCHIBATh CBOMCTBA OTACIBHBIX MPEACTABUTENECH OKCUAOB (Ha IPHUMEpPE BOJBI, YIVIEKHCIOrO ra3a, HEralleHOHW W3BECTH), JIETYYHUX BOJOPOJHBIX
COoeMHEHUH (Ha MpuMepe XJIOPOBOAOPOAa U aMMHUaKa), OCHOBaHUI (Ha MpuMepe THAPOKCUAOB HATPHs, KalUs U KaJlbliMsg), KUCIOT (Ha MpUMeEpe CepHOM
KHCJIOTHI) U coJiell (Ha mpuMepe XJI0pHuaa HaTpus, KapOoHaTa Kanblus, GocdaTa Kalblusi);

OIPEAEIATh BaJICHTHOCTb U CTENIEHb OKMCIIEHUS 3JIEMEHTOB B BELIECTBAX;
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COCTaBJIATH (OPMYJIBI OKCHJIOB, OCHOBaHMH, KHCIOT M COJEH IO BAJICHTHOCTSM M CTENEHSIM OKHCIICHHS AJIEMEHTOB, a TaKXkKe 3apsAaaM HOHOB,
yKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KUCIIOT, OCHOBAaHUI U COJICH;

COCTaBJISITh HAa3BaHHsI OKCUIOB, OCHOBAHHMH, KUCIIOT U COJICH; CPaBHUBATh BAJICHTHOCTh U CTEIICHb OKUCIICHHS; OKCHJIbI, OCHOBAHUS, KUCIOTHI U COJIH
10 COCTaBY;

UCTIONIb30BATh TAOJIMILy PACTBOPUMOCTH JJISl OTIPENICIICHHS PACTBOPUMOCTH BEILIECTB;

YCTAaHABJIMBATh TCHETUYECKYIO CBSI3b MEXKIY OKCHJIOM M THIPOKCHIOM M HA00OPOT; MPUYHMHHO-CIEICTBEHHBIE CBSI3U MEXAY CTPOCHHEM aToMa,
XMMHYECKON CBSI3BIO M TUIIOM KPUCTATIMYECKOM PEHIETKH XUMHYECKUX COCANHCHUN;

XapaKkTepu30BaTh aTOMHBIE, MOJICKYJISIPHBIC, NOHHbIE METAJUIMYECKHE KPUCTANTMIECKUE PEIIETKH; CPEAY pacTBOpa ¢ MOMOIIBIO mKaibl pH;

HPUBOJHUTH IIPUMEPHI BEIIECTB C Pa3HBIMH THITAMHU KPUCTAITIMYECKOH PEIIETKY;

IPOBOJIUTH HAOMIOICHHUS 32 CBOMCTBAMU BEIECTB U SABJICHUSIMHU, IIPOUCXOAAIINMH C BEIIECTBAMU;

cOOJII01aTh MTPAaBMIIA TEXHUKN 0€30MaCHOCTH TPH MPOBECHUN HAOIIOICHUN 1 OTIBITOB;

HCCIIEIOBATh CPEy PacTBOPa C MOMOIIBIO HHAMKATOPOB; SKCIIEPUMEHTAIBHO Pa3INdaTh KHUCIOTHI U IIEJI0YH, TOJIb3YSCh HHINKATOPAMU;

UCIIONIb30BaTh NPU PEUICHUH PAcYETHBIX 33/a4 MOHATHS «MaccoBasl JOJI JJIEMEHTa B BEIIECTBE», «MaccoBas JOJs PACTBOPEHHOTO BEILIECTBAY,
«00BeMHAs J0J1s1 ra3000pa3HOTO BEIIECTBAY;

IPOBO/IUTH PACUYETHl C UCIIOJIL30BAHUEM MOHSATHH «MaccoBasi IOJISl SJIEMEHTA B BEIIECTBEY», «MAccoBast J0JII PaCTBOPEHHOTO BEIECTBay», «00bEMHAs
JIOJIs1 Ta3000pa3HOTO BEIIECTBAY.
MeTanpeaMeTHbIe pe3yJIbTAThI 00yYeHUst
VYvyamuiicst JOJKEH ymems.

COCTaBJISITh HA OCHOBE TE€KCTa TaOJIHIIbI, B TOM Yuciie ¢ npumeHeHuneM cpenacts UKT;

1I0J PyKOBOJICTBOM YUHUTEJISI IPOBOAMTH OMOCPETOBAHHOE HAOIIOICHHE

1O/ PYKOBOJICTBOM YUHUTENs OhOPMIISITh OTUET, BKIFOYAOLINI ONHUCAaHNE SIKCIIEPUMEHTA, €0 PE3Y/IbTaTOB, BEIBOOB;

OCYIIECTBIISITh MHAYKTHBHOE 0000IIeHHE (OT €IWHUYHOTO JOCTOBEPHOTO K OOIIEMY BEPOSTHOCTHOMY), T. €. ONpPENeNSTh OOIINe CYIIEeCTBEHHBIC
NPU3HAKU ABYX U Oosiee 00bEKTOB U (PUKCHPOBATH UX B (POpME MOHATHS WM CYXKIECHUS;

OCYIIECTBIIATh €AYKTUBHOE 0000IIeHNEe (IT0/IBEIEHNE €IUHUYHOTIO JOCTOBEPHOIO MO OOlIee JOCTOBEPHOE), T. €. aKTYaJIu3UpOBaTh MOHITHE WU
CYXJIEHHUE, U OTOXKAECTBIIATH C HUM COOTBETCTBYIOIIHME CYIIECTBEHHBIE IPU3HAKU OJTHOTO WK O0Jiee 0OBEKTOB;

OTIPEeNIeNATh acIeKT Kiaccu(huKauy;

OCYILECTBIIATh KJIaCCU(PUKALIHIO;

3HATh M UCTIOJIH30BAThH PA3IMUHBIC (POPMBI TIPEACTABICHUS KITACCUPUKAIIHH.

Tema 5. WU3menenus, npoucxoasimue ¢ Bemecrsamu (12 v)

[lonsiTHe ABIEHUI KAk U3MEHEHUW, TPOUCXOISIINX C BEUIECTBAMU. SIBIEHUS, CBA3aHHBIE C U3MEHEHUEM KPHUCTAITTIMYECKOTO CTPOEHHUSI BEIIECTBA MPU
MOCTOSTHHOM €ro cocTaBe, (pusnueckue sBieHHus. DU3HUECKUE SIBICHUS B XUMUU: JUCTHUIUISAIUS, KPUCTAIM3AINS, BBHIIAPUBAHUE W BO3TOHKA BEINECTB,
HeHTpudyrupoBanue.

SIBnenus, cBsA3aHHBIC C U3BMEHEHHEM COCTaBa BEIIECTBA, - XUMUYECKHUE peakiuu. [Ipu3Haku v ycIoBUs MPOTEKAHHUS XUMUYECKUX peakiuid. [lorsTre
00 9K30- M SHIOTEPMHUUECKUX PeaKIHsIX. Peakiuu ropeHus Kak YaCTHBIA Cydail 9K30TePMHUECKUX PEAKIIHH, MPOTEKAIOIINUX C BBIICTICHUEM CBETA.
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3aKOH COXpaHEHUs] MAacChl BEIIECTB. XMMHUYECKHE YpaBHEHMs. 3HAYCHHE HMHACKCOB M Kod(duumentoB. CocTaBieHHE YPaBHEHHH XUMHUYECKHX
peaKLHii.

PacueTsl Mo XMMHMUYECKUM YypaBHEHUsM. PemieHue 3agauy Ha HaXOXXJICHHME KOJIMYECTBA BEIIECTBA, MACChl WIM OObeMa MPOJIYKTa PEeaKkLHUH IO
KOJIMYECTBY BEILECTBA, MAacce WIM 00bEMY MCXOJHOTO BellecTBa. PacdeTsl ¢ MCIONb30BaHUEM MOHSATHS «I0Js», KOTJa MCXOJHOE BELIECTBO JaHO B BUJEC
pacTBOpa ¢ 3aJaHHOM MacCOBOM JJOJIEH paCTBOPEHHOTO BEIIECTBA WM COACPIKUT ONPEIAECIICHHYIO TOJII0 IIPUMECEH.

Peakuuu paznoxenus. [lonarue o ckopoctu xumudeckux peakuuid. Karanusatopsl. @epMeHTSI.

Peakuu coenunenus. Karanurnyeckue u Hekatanutuieckue peakiuu. OopaTuMblie 1 HEOOpaTUMBbIE PEaKLIUU.

Peakuuu 3amenienust. DIIEKTPOXUMUYECKUI Pl HANpPsHKEHUI METaJJIOB, €r0 HCIIOJIb30BAHUE JJIsl NPOTHO3UMPOBAHUS BO3MOYKHOCTHU NPOTEKAHUS
peakuui MEXy MeTaJlllaMU M paCTBOPaMU KHCJIOT. Peakiiuy BBITECHEHUS OJHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTUMU METAJIIAMH.

Peakmnn oomena. Peakuuu HeliTpanu3anuu. Y CJIOBHsI MPOTEKAHMS PEaKuii oOMeHa B pacTBOpaXx /10 KOHIIA.

Tunbsl XMMHUYECKUX peakiuil (10 MPU3HAKY «UUCIIO U COCTAB MCXOJHBIX BEIIECTB U MPOJIYKTOB pEaklUi») Ha IMpHUMEpe CBOWCTB BOAbI. Peaxiius
Pa3JIOKEHUS - AIEKTPOJIU3 BOJABI. Peakiuu coeMHeHus - B3aUMOJCHCTBAE BOJBI ¢ OKCHUAAMHU METaUIOB M HeMeTawioB. llonsaTue «ruapokcuael». Peaknnum
3aMEIIeHUsl - B3aUMOJICHCTBHE BOABI C IIEJIOYHBIMM M ILEJIOYHO3EMEIbHBIMU MeTaulaMu. Peakuun oOMeHa (Ha mpuMepe TUApOJM3a Cylbduia
AIIOMUHUS U KapOuaa KajlbLus).

Pacuérnbie 3agauu. 1. Beluncienne nmo XMMHMYECKMM YPaBHEHHSAM MAacChl MM KOJMYECTBA BEIIECTBA 110 M3BECTHOM Macce WJIH KOJIMYECTBY
BEIIECTBA OJIHOTO W3 BCTYMAIOIIMX B PEAKIMIO BELIECTB WU IMPOIYKTOB peakiuu. 2. BpluncieHue macchl (KOJIMYECTBA BEILECTBA, 00beMa) MPOJYKTa
peaKlMy, ecId M3BECTHA Macca MCXOJHOTO BEILECTBA, COAEP)KAILIEro ONpEeNeleHHYI0 A0 IpuMmeced. 3. BpluucieHne macchl (KOJIMUYECTBAa BEIIECTBA,
o0bema) MpoyKTa peaklivy, €CJI U3BECTHA Macca pacTBOpa U MaccoBasi 10J1s1 pACTBOPEHHOT'O BEILIECTBA.

IIpenmerHble pe3yJbTaThl 00yYeHHS:
VYyamuiicst JOJKEH ymems.

KJIaccu(UIUPOBaTh XMMUYECKHE PEaKIMH 10 YUCIY M COCTaBY MCXOJHBIX BEIIECTB M NMPOJYKTOB pEaKLUH; TEMJIOBOMY 3(PQEKTy; HaIpaBICHUIO
IIPOTEKAHUs PEAKIIMK; YIaCTHIO KaTaJIn3aTopa;

UCMOJB30BaTh TaONMIly pacTBOPUMOCTH Ui  ONPEAETCHHUS BO3MOXKHOCTH TPOTEKAHUS peakuuil OoOMeHa; dSIeKTPOXUMHYECKUH DAl
HaNpsDKEHUH (aKTUBHOCTH) METAJUIOB /ISl ONIpEeesIEHUs] BO3MOKHOCTH MPOTEKAHUS PeaKuil MeX/y MeTallJlaMi ¥ BOJHBIMU PAaCTBOPAMM KHUCIIOT U COJIEH;

HaOJII0aTh W ONMCHIBATh TNPHU3HAKKM M YCJIOBUS TEYEHUS XMMHUYECKMX pPEaKkIMH, JenaTh BBIBOJbI HA OCHOBAHMHU aHaiu3a HaOIIOACHUN 3a
JKCIIEPUMEHTOM,;

IPOBOJIUTH pacyeThl 10 XUMUYECKUM YPABHEHHUSM Ha HaXOXKJEHHE KOJIMYECTBA, MAcChl MJIM 00beMa MPOJYKTa PEeaKklUU MO KOJIWYECTBY, Macce MU
00beMy HCXOIHOIO BEUIECTBA; C HMCIOJIb30BAHUEM IOHATHS «I0Js», KOTJa MCXOJIHOE BEIIECTBO JaHO B BHUJAE PACTBOpA C 33JaHHOM MaccOBOW aoiei
PacTBOPEHHOIO BEILECTBA WIIM COACPIKUT OIPEIEICHHYIO OO IIPUMECEH.

MeranpeamerHsblie pe3yabTaTbl 00y4eHH s
VYyamuiics 10JKEH ymems.:

COCTABJISITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4UHncie ¢ npuMeHeHueM cpencts MKT;

CaMOCTOSITENIEHO O(POPMIISITH OTUET, BKIIFOYAIOIIUI OMUCAHUE SKCIIEPUMEHTA, €ro pe3yIbTaToB, BHIBOJIOB,;

UCIIOJIb30BaTh TaKOW BHJI MBICICHHOIO (MA€ajJbHOT0) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJEIIMPOBAaHME (Ha MpUMEpPE ypaBHEHUH XHMHUYECKUX
peakuuit);

pas3in4ath 00bEM U CO/IepIKaHUe MMOHATUH;
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pasynyaTh POJIOBOE U BUAOBOE MTOHATHUS;
OCYILIECTBIIATh POJAOBUIOBOE ONPEIEIICHNE TTOHATU.

Jemoncrpauumn. [Ipumeps! pusndeckux siBieHui; a) niaasienue napapuna; 0) qudy3us TyIUCTHIX BEIIECTB € TOPALICH JaMIIOYKH HaKaJIMBaHUA.
[IpuMepsl XUMUYECKUX SIBJICHHI: a) TOpeHHEe MarHus; 0) B3auMOJICUCTBUE COJITHON KHUCIOTHI C MPaMOPOM MJIM MeJIOM; B) nostydeHue ruapokcuaa meau (II);
I) pacTBOpEHHE TMOJYYEHHOrO0 THUIAPOKCHIA B KucioTax; J1) B3aumozeiictBue oxcuaa wmeau (II) ccepHoil kucnmoroit mpu HarpeBaHuH; e€)
pa3ioKeHue ImepMaHraHara Kajus; 5k) B3aUMOJICHCTBUE pa30aBIeHHBIX KUCIOT C METalIaMH.

JlabopaTopubie onbIThl. 3. CpaBHEHHE CKOPOCTH HCHApEHUs BOJABI M CIUPTAa MO HCYE3HOBEHHIO MX Kameilb Ha (UIbTPOBAIBbHON Oymare.
4. OxucieHue MeIM B IJIAaMEHM CIUPTOBKM MU ropenku. 5. IloMyTHeHHE M3BECTKOBOM BOABI OT BBLIBIXAaEMOIO Yriekucioro rasa. 6. Ilomydenue
YIJIEKUCIIOTO T'a3a B3auMO/IUCTBUEM COJIbI M KUCIIOTHI. 7. 3amelienue Meau B pactBope xiopuaa meau (II) sxenezom.

IIpakTyeckas padora Ne S. [IpusHaku XUMHUYECKUX peaKLUi.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs :
VYuamuiicst JOJKEH ymems.
oOpartatscs ¢ 1a00paTopHbIM 000pYAOBaHUEM M HarpeBaTeIbHBIMH MPUOOPAMH B COOTBETCTBUU C MPaBUIIAMHU TEXHUKU O€30MaCHOCTH;
BBINOJIHATH MPOCTEHIIINE TPHEMBI pabOTHI € JTa0OPaTOPHBIM 000PYIOBAaHUEM: JTAOOPATOPHBIM ITATUBOM; CIIMPTOBKOI;
HaAOJI0/1aTh 32 CBOMCTBAMHU BEIIECTB U SBJICHUSMU, TIPOUCXOISIIMMU C BEIIECTBAMU;
ONMCHIBATh XUMUYECKUHN SKCIIEPUMEHT C IIOMOILBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;
JienaTh BBIBOJIBI IO PE3yJIbTaTaM IPOBEICHHOIO SKCIIEPUMEHTA;
TOTOBHUTH PACTBOPBI C OIPEIEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOI'O BELIECTBA;
IIPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJIKO0 PACTBOPEHHOI'O B HEM BEIIECTBA.
MertanpeameTHblie pe3yJibTaThbl 00y4eHHs
Yyamuiics 10KEH ymems.:
CaMOCTOSITENILHO MCII0JIb30BaTh ONIOCPEA0BAHHOE HAOIIOICHUE.

Tema 6. Teopus 3JIeKTPOIUTHYECKOH TUCCOIUANUH U CBOIICTBA KJIACCOB HEOPTraHUYECKUX coeUHeHul (22 u)

[TonsTre 00 >MEKTPOTUTHUECKON NUCCOLMALUU. DIIEKTPOIUTHI U HEINEKTPOIUTHL. MeXaHU3M AMCCOIMAIINH AJIEKTPOIUTOB C Pa3NIUYHBIM THUIIOM
XUMUYECKOH cBs3U. CTENEeHb dJEKTPOIUTUUECKON auccoruanuu. CUIbHbBIE U ClTa0ble SJIEKTPOJIUTHI.

OCHOBHBIE TOJOKEHHSI TEOPUU DICKTPONIUTHUYECKON Auccolranyu. VMloHHbIe ypaBHEHUs peakluid. Y CIOBHs MPOTEKaHUs peaklud oOMeHa MEXIy
3JIEKTPOJIUTAMH J0 KOHIIA B CBETE MOHHBIX MPEJACTaBICHUIM.

Knaccudukaiys HOHOB U X CBOICTBA.

Kucnorsl, ux xinaccudukanus. Jlucconuamuss KUCIOT U UX CBOWCTBA B CBETE TEOPUU DIICKTPOIUTHUECKOM qUcconranuu. MoJeKysipHble U HOHHBIE
YpaBHEHUsI pEaKUUi KUCIOT. B3auMopaeicTBHE KUCIOT € MeTallaMHU. DJIEKTPOXMMHUYECKUN psJi HanpsDKeHUH MeTalioB. B3aumopaeicTBHe KHCIOT ¢
OKCHJIaMU METaJTIOB. B3anmoseiicTBre KUCIOT ¢ OCHOBAaHMSIMHU - Peaklusl HeWTpanu3anuu. BzanmonencTBue KUCIOT ¢ coiisiMu. Vcronp3oBanue TaOIuIbl
PAaCTBOPUMOCTH JJISl XAPAKTEPUCTUKU XUMHUUECKUX CBOWCTB KUCIIOT.

OcHoBaHusl, ux kinaccudukaius. Jlucconmanusi OCHOBaHHI M UX CBOMCTBA B CBETE TEOPHH DIICKTPOIUTHIECKOMN auccolnanuu. Bzanmopaeiicteue
OCHOBAHUH C KUCITOTaMH, KHCIIOTHBIMU OKCHJIAMHU U COJIIMH. VIcTionb30BaHue TaOIUITBI paCTBOPUMOCTH JIJISI XapaKTEPUCTHUKNA XUMUIECKUX CBOMCTB
OCHOBaHMU. Pa3noxeHue HepaCTBOPUMBIX OCHOBAHUM IIPU HAIrPEBAHUM.
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Conu, ux KiaccuPpuKamus U JACCOIUAIUS Pa3TUIHBIX TUIOB cojiel. CBOWMCTBA COJICH B CBETE TEOPUHU AJICKTPOJIMTUUECKON Iuccormanuu. Bzaumoeicteue
coJiell ¢ MeTaiaMu, YCIOBHSI POTEKAHUS STUX peakiuii. BzaumoaelicTBre cojeil ¢ KUCIoTaMu, OCHOBAaHUSIMU U cOJISIMH. Vcrionb30BaHue TabIUIIBI
PaCTBOPUMOCTH JJISI XapaKTEPUCTUKU XUMHUUYECKHUX CBOMCTB COJICH.

O6o00611eHne cBeieHni 00 OKCHIaX, UX KiIacCu(UKAIUN U XUMUYECKUX CBOMCTBAX.

['eneTrueckue psiibl METAJJIIOB U HEMETAJUIOB. [ eHeTHYecKas CBA3b MEXKY KJIacCaMU HEOPraHUYECKUX BEILIECTB

OKHCIUTENbHO-BOCCTAHOBUTENbHBIEC peakiiui. OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBIICHHUE.

Peakiun noHHOTO OOMEHA M OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC peakiuu. CocTaBiieHHe YpaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKITHI
METOJIOM SJICKTPOHHOTO OaiaHca.
CBOICTBa IPOCTHIX BEIIECTB - METAJUIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE MPE/ICTABICHUNH 00 OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX ITPOIIECCAX.
IIpeaMeTHbIE pe3ybTAThI 00yUeHUSI:
VYyamuiicst 10JKEH ymems:

WCIIOJIB30BaTh TIPU  XapaKTEPUCTHUKE TMPEBPAICHUN BEIIECTB IMOHATHA: «PACTBOP», «AJIEKTPOJIUTHYECKAs JAUCCOLMALMSI), <OIECKTPOIUTH,
CHEDJICKTPOJIUTHI», «CTEIICHb TUCCOIUAIIUNY, «CHIIBHBIC AICKTPOJUTHIY, «CIA0bIe dJICKTPOIUTHIY, «KAaTHOHBI», «@HUOHBIY, «KUCIOTHI», KOCHOBAHUS», «COJIH,
«HOHHBIC PEAKIINI», «HECOJICO0Pa3yIOMNe OKCHIIBI», «COJICO0Pa3yIOIINe OKCHIBIY, OCHOBHBIC OKCHUIBI», «KHCIOTHBIE OKCHJIBI», «CPEIHUE COJINY», KKHCIBIC
COJIN», «OCHOBHBIE COJIN», «TCHETUYECKUU PAll», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUNY», «OKUCIUTENb», «BOCCTAHOBUTEIBY, «OKHUCICHHUE,
«BOCCTAaHOBJICHHE;

OTHUCBIBATh PaCTBOPEHHUE KaK (PU3UKO-XMMHYECKUH TIPOIIeCce;

WJUTIOCTPUPOBATh MPUMEPAMH OCHOBHBIC TOJIOKEHUSI TEOPUU DIIEKTPOJMTUUECKONW AMCCOLMAIINK; T€HETUYECKYIO B3aMMOCBSI3b MEXK/Y BEIICCTBAMU
(pocToe BEIIeCTBO — OKCH — THIPOKCHUI — COJIb);

XapaKkTepu30BaTh OOIIME XUMHUYECKHE CBOWCTBA KHCIOTHBIX M OCHOBHBIX OKCHJOB, KHUCIIOT, OCHOBAHMM U COJIEM C TO3ULUNA TEOPUH
3JIEKTPOJIUTUYECKON JTUCCOLMAIUMU; CYIIHOCTh 3JEKTPOJUTUYECKOM TUCCOLMAIMU BEUIECTB C KOBAJIEHTHOM MOJSPHOM M HOHHOM XMUMHUYECKOH CBA3BIO;
CYIIIHOCTh OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHi;

NPUBOAUTH MPUMEPHl PEAKLMM, MOATBEPKAAIOIIMX XUMHUYECKHME CBOMCTBA KHUCJIOTHBIX M OCHOBHBIX OKCHUJIOB, KHCIIOT, OCHOBAaHMH W COJIEH;
CYIIIECTBOBAaHUE B3aMMOCBSI3M MEK/Ty OCHOBHBIMU KJIACCAMHU HEOPTAHMUECKUX BEIIECTB;

KJIACCHU(PUIIUPOBATH XUMUYECKUE PEAKIIUU MO0 «M3MEHEHUIO CTETICHEe OKUCIICHUS YJIEMEHTOB, 00pa3yIOIIUX pearupyroiue BelecTBay;

COCTABJISITh YPABHEHHS DJIEKTPOIUTHUYECKOMN TUCCOIMAIINY KUCJIOT, OCHOBAHHH M COJICH; MOJIEKYJISIPHBIC, ITOJTHBIE U COKPAIICHHbIC HOHHBIC YPaBHEHUS
peakiuil ¢ y4acTHEeM ODIJIEKTPOJIUTOB; YPAaBHEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi, MCHONB3YyS METOJ JIIEKTPOHHOTrO OanaHca;, ypaBHEHUs
peakIfii, COOTBETCTBYIOIIMX MOCIEIOBATEIHHOCTH («IIETIOUKE») MPEBPAIICHUM HEOPTaHUUECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

ONpEeNENsATh OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHHE B OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSIX;

yCTaHaBIUBATh MPUUNHHO-CIIEJCTBEHHBIE CBS3H: KJIACC BEIIECTBA — XMMUUYECKHE CBOMCTBA BEIICCTBA;

HAOII0/IaTh ¥ OMUCHIBATH PEAKIINH MEXKIY DJIEKTPOIUTAMU C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MIPOBOJIUTH OMBITHI, TOJITBEPKAAFOIINE XUMHUYECKHE CBOMNCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB.

MeTtanpeameTHslie pe3yJabTaTbl 00y4eHHU s

VYyamuiicst JOJKEH ymems.
JienaTh TOMETKH, BBITTUCKH, IMTHPOBAHUE TEKCTA,
COCTaBJIATH JIOKJIAI;
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COCTaBJISITH HA OCHOBE TE€KCTa rpaduKu, B TOM uucie ¢ npuMenennem cpeacts UKT;
BIIAJIETh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KaK PacCyKJIEHUE;
UCIIONIb30BaTh TaKOM BHJI MBICIIEHHOTO (UA€ajIbHOT0) MOJEIMPOBAHUA, KaK 3HAKOBOE MOJECIUpPOBaHHE (HA NpUMeEpe YpaBHEHUU peakuuit
JUCCOIMAIIMY, MOHHBIX YPAaBHEHUM PEaKIIHi, MOTypeakinii OKHUCICHUSI-BOCCTAHOBIICHHUS);
pa3ianyaTh KOMIOHEHTHI JOKa3aTeNIbCTBA (TE3UC, apryMEHTHI U (OpMY T0Ka3aTeIbCTBA);
OCYILIECTBIIATh IPSIMOE UHAYKTUBHOE J10KA3aTENbCTBO.
JdemoncTpauuu. VcribiTaHue BElIECTB M HMX PACTBOPOB HA BIIEKTPOINPOBOJHOCTh. 3aBHCHMOCTH 3JIEKTPOIPOBOJHOCTU YKCYCHOM KHUCJIOTHI OT
KOHLEHTpaluu. B3anmonelicTBue 1iuHKa ¢ cepoid, CONsIHOM KucioTo, XaopuaoM meau (I1). 'openue marnus.
JlabopaTopHble onbIThI. 8. Peakiuu, xapakTepHbIEe JJII pacTBOPOB KHCJIOT (COJSHOM WM cepHOM). 9. Peakumm, XapakTtepHble Il pacTBOPOB
miesioveit (rugpokcunoB HaTpus win kanus). 10. [lonyuenue u cBoiicTBa HEpPaCTBOPUMOIO OCHOBaHWs, Hampumep ruapokcuaa meau (II). 11. Peakiuwy,
XapaKTepHbIEC ISl pacTBOpoB coisied (Hampumep, ans xyopunaa meau (II)). 12. Peakuuu, xapaktepHble isi OCHOBHBIX OKCHAOB (Hampumep, AJisi OKCUIa
Kanbius). 13. Peakiuu, XxapakTepHble i KUCIOTHBIX OKCHUJIOB (HAIIPUMED, JUISl YTIIEKUCIIOTO rasa).
IIpakTuyeckas padora Ne 6. CoiicTBa KUCIOT, OCHOBAaHUM, OKCUIOB U COJIEH.

IIpakTHyeckas padora Ne 7. Penienue sKkCriepuMEHTAIbHBIX 3a/au.

IIpeaMeTHbIe pe3ybTaThl 00y4eHUsI

VYyamuiicst JOJKEH ymems.
oOpartatscs ¢ 1abopaTopHbIM 000pyAOBaHUEM M HArpeBaTeIbHBIMU MIPUOOPAMU B COOTBETCTBUU C MPABUIAMH TEXHUKHU 0€30MaCHOCTH;
BBITIOJIHATH MPOCTEHIIINE TPUEMBI 0OpaIleH s C JJa0OPaTOPHBIM 000PYI0BaHUEM: TAOOPATOPHBIM ITATUBOM, CITUPTOBKOMH;
HaOJI0/1aTh 32 CBOMCTBAMHU BEIIECTB U SBJICHUSMU, IPOUCXOISIIMMU C BEIIECTBAMU;
ONMCHIBATh XUMUYECKUH KCIIEPUMEHT C IIOMOILBIO ECTECTBEHHOI'O (PYCCKOT0 WJIM POAHOIO) SI3bIKA U SI3bIKA XUMUU;
JieNaTh BBIBOJIBI IO pe3yJbTaTaM MPOBEAECHHOTO SKCIIEPUMEHTA.

MertanpeameTHblie pe3yJibTaThbl 00yYeHHs

Yyamuiics 0JKEH ymems.
OTpeAeIATh, UCXO0/s U3 yueOHOU 3a/1auu, HeOOXOIUMOCTh HEMOCPEACTBEHHOTO I OTIOCPEI0BAHHOTO HAOJIIOIEHUS;
CaMOCTOSITENNbHO (POPMHUPOBATH MPOTPAMMYy IKCIIEPHUMEHTA.

9 kyacc
(68 4, 2 4 B HenIEMIO)
Tema 1. O0masi xapakTepuCTHKA 3J1eMeHTOB (4 yaca)

ATOMBI 1 MOJIEKYJTHI.
XUMHWYECKHUH 3JIEMEHT.
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SI3BIK XUMHUH.

3HaKU XUMUYECKUX AJIEMEHTOB.

Xumnaeckue popmyssl. CTpoeHue atoma. Sapo (IpoToHBI, HEUTPOHBI) U 3NIEKTPOHBI. M30TOMBI. CTpOCHHE AJIEKTPOHHBIX 000710Y€K aTOMOB TEepBhIX 20
anemeHToB [lepuonnueckoii cucremsl .M. Menneneesa.

[lepuonnueckuii 3akoH u [lepuonuueckas cuctema xumudeckux saeMenToB .M. Menpaeneesa. ['pynnel u nepuoast [lepuoanyueckoil cucremsl. CBOMCTBa
IIPOCTBIX BEIIECTB (METAJUIOB U HEMETAJLIOB).

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB aTOMOB IPOCTHIX BEILIECTB U COSAMHEHHM, 00pa30BaHHBIX XUMUUYECKHUMHU JIEMEHTaMU B IIpeJieax TJIaBHbIX HOATPYIIT
u nnepuonoB [ICXOM.

[Tnan xapaKTepUCTUKU XUMUYECKOTO 37eMeHTa. CBONCTBA MPOCTHIX BEIIECTB (METAUIOB U HEMETAJLIOB).

KucnoTHbIN WM OCHOBHBIN XapaKTep OKCHJIA MJIEMEHTA KaK OTIIMYUTEIIbHBIN IIPU3HAK.

3aBUCHUMOCTh XUMUYECKUX OKCHUIIOB U THIPOKCHUIOB 31ieMeHTOB obounbix noarpymnn I1C JI.M. MenneneeBa oT cTeneHel OKUCIEHUS X aTOMOB.
I'enernueckue psabl.

AMDOTEpPHOCTH OKCUIOB U THAPOKCHIOB.

Pacuérnble 3agaum. 1. Berancienue MaccoBOil J0MM XHMHYECKOTO 3JIEMEHTa Mo (hopMysie CoeMHEHHsI, MacCOBOM OJIM BEUIECTBA B PACTBOPE;
KOJIMYECTBA BEIIECTBA, 00BbEMa WJIM MAacChl MO KOJMYECTBY BEIIECTBA, 00BheMa UM MacChl PEareHTOB WK MPOAYKTOB PEAKIINH, HAXOIAIINXCSI B U30BITKE U
HEJ0CTaTKe.

IIpakTuyeckas padora Ne 1 «[lonyyenune aMmpOTEpPHBIX THAPOKCUIOB U OKCHUJIOB.

IIpenmeTHble pe3yJibTaThl 00yYeHHs

VYyamuiics 10KEH ymems:

* HCIIOJIB30BATh MPHU XapaKTEPUCTUKE MPEBPAIEHNUN BEIIECTB MOHATHS: «XUMUYECKUM 35eMeHT"," atom", "Mosnekysna","oTHOCUTENbHAsI aTOMHAS U
MoJIeKyJsipHas Macca',"cTpoeHre aToMa', IOHATHE O MEPEXOJHBIX EMEHTax, MoHsTHe aMmpoTepHocTH, onpeaenenue 113 u ctpoenne IICXOM.

* 00BSACHATH XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB.

* XapaKTepU30BaTb XMMUYECKHE JIEMEHTHI 1—3-ro nepuo1oB Mo ux nosiokeHuto B [lepuoandeckoii cucteme xumudeckux aieMeHToB /I, 1. Menneneesa:
XUMHUYECKHUH 3HAK, MOPSIKOBBIN HOMEp, IEPHO/, FPpyIa, MOArpyIa, OTHOCUTEIbHAs aTOMHAs Macca, CTPOEHHE aroMa (3apsiz Sapa, YUCI0 MPOTOHOB U
HEUTPOHOB B Ape, 0011Iee YHCIIO AIEKTPOHOB, PACIPEeNIEHIE IEKTPOHOB 0 3JIEKTPOHHBIM CIIOSIM, IPOCTOE BELIECTBO, (hOpMYJia, HA3BaHUE U THII BBICILIETO
OKCH/JIa ¥ THIPOKCHUIA, JIETYYETO BOJIOPOTHOTO COCTUHEHHUS (I HEMETAJIJIOB));

* XapakTepHu30BaTh O0IIME XUMUYECKHE CBOMCTBA aM()OTEPHBIX OKCUIOB U THIPOKCH]IOB;

® COCTaBJIATh M 3aIIMCBIBATh TEHETUYECKUH psAJl aMPOTEPHBIX OKCUJOB U THIPOKCH/IOB;

* IPUBOJIUTH MPUMEPHI PEAKIINA, TOJTBEPKIAIOIINX XUMHUECKHUE CBOMCTBA aM()OTEPHBIX OKCUAOB U THIPOKCH]IOB;

* IIPOBOAMTH OMBITHI, HOATBEPKIAIONINE XUMUYECKHE CBONCTBA aM(POTEPHBIX OKCUIOB U TUAPOKCUIOB.

MeranpeameTrHsblie pe3yabTaTbl 00y4eHHs

Yyamuiics 10JKEH ymems.:

* OIpPENeIATh 1eb Y4eOHO! AeATEIIbHOCTH C TOMOILBIO YUUTENS U CAMOCTOSATENIBHO, UCKaTh CPEJCTBA €€ OCYLIECTBICHU, paboTas 10 IJIaHy, CBEPSATh CBOU
JEHCTBUS C LIEIbIO U MPU HEOOXOJUMOCTH UCIIPABIISATH OLIMOKH C MTOMOIIBIO YUYUTENS U CAMOCTOSITENIbHO; COCTaBIATh AHHOTALIMIO TEKCTA;
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* CO3[aBaTh MOJICNIN C BBIICTICHUEM CYIIECTBEHHBIX XapaKTEePUCTHK OOBEKTA U IPEACTABICHUEM HX B POCTPAHCTBEHHO-TPahUIeCcKOi HITM 3HAKOBO-
CUMBOIIMYECKOU popme;
* OIpENeNATh BUBI KilacCH(HUKAINU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);
* OCYIIECTBISITH IPSIMOE ICTYKTHBHOE JOKA3aTEIIbCTBO.
JdemoHcTpauuu
* pazmuunbie Gopmel Tadnuie Jl. M. Menneneesa.
* MOJICITM aTOMOB 3JIEMEHTOB 1—3-T0 MeprooB.

Tema 2. CkopocTh XUMHYeCKOH peaknuu. XUMHYeCcKoe paBHOBecue (4 yaca)

XuMUYEeCcKask peakus.

VYcnoBus 1 IpU3HAKY XUMUYECKUX PEAKLUH.

CoxpaHeHue Macchl BEIIECTBA IPU XUMUUECKUX PEAKIIMSIX.

Knaccugukarus XuMHUeCKUX peaklyii 0 pa3IMuHbIM IPU3HAKaM: YHUCILY U COCTaBY MCXO/AHBIX M MOJYYEHHBIX BEIIECTB; M3MEHEHUIO CTEIIEHEH OKUCICHUs
XUMHUYECKHX 3JIEMEHTOB; MOTJIOIIEHUIO U BBIJEIIEHUIO SHEPTUH.

[TonsiTve 0 cKOpOCTH XUMHUYECKUX peakuuil. Katainsaropsl.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIIMI OT KOHLIEHTPALMK Pearupyrouux BEeIEeCTB, TEMIIEPATypbl, IPUPO/Ibl PEArUPYIOLIUX BELECTB.

OOpatuMble U HEOOpaTUMBbIE PEAKIIMU. Y CIIOBUS CMEIIEHUE XUMUUECKOT0 PAaBHOBECHS.

Pacuérnbie 3agauun. 1. OnpeneneHue CKOPOCTH XUMUYECKUX peakiuil. 2. Pacu€Tsl 0 ypaBHEHUSAM XMMHUECKHUX PEAKIMM, UCIIOIb3Ysl IOHATHUS «MOJISIpHAs
Maccay, «<MOJIIPHBIN 00bEM», «TEPMOXUMHUUECKUE YPABHEHUSY, «TEINIOBON APPEKT peaKkiiumy.

IIpakTuyeckas padora Ne 2 «3aBUCHMOCTb CKOPOCTH XMMHUYECKUX PEAKIIMHA OT YCIOBUI».

IIpenmeTrHble pe3yJbTaThl 00y4eHHS

VYyamuiicst JOJKEH ymemsy.

* J1aBaTh XapaKTEPUCTUKY XMMUUYECKHX PEaKLU 10 YUCITY U COCTaBY MCXOJIHBIX BELIECTB U MPOIYKTOB PEAKLIUH; TeII0BOMY 3(h(eKTy; HarpaBICHHIO
NPOTEKAaHUs PEAKIMH; U3MEHEHHIO CTETIEHEN OKHMCIIEHHUS DJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXO/IHBIX BEUIECTB; YYaCTHIO KaTaJIn3aTopa;

* OOBSICHATH U MIPUBOAUTH IPUMEPHI BIMSHUSA HEKOTOPHIX (PakTOPOB (MPUPO/Ia pearupyroux BeeCTB, KOHIICHTPALUs BEIIECTB, JaBlieHHe, TeMIIEpaTypa,
KaTaJau3aTop, IOBEPXHOCTh COIMPUKOCHOBEHHS pEarupyollrX BEIIECTB) HA CKOPOCTh XMMHUECKUX PEaKLnii;

* HaOII0/1aTh U ONHKCHIBATh YPABHEHUS pPeaKLUil MKy BELIECTBAMU C TOMOIIbIO €CTECTBEHHOTO (PYyCCKOTO MM POJHOIO) SI3bIKA U SI3bIKA XMUMUU;

* IIPOBOAMTH OMBITHI, MOATBEPKIAIOLINE 3aBUCUMOCTh CKOPOCTH XMMUYECKOM peakliu OT Pa3IMYHbIX (GaKTOPOB (MpUpOa pearupyonux BelecTs,
KOHIIEHTpALUs BEIECTB, AaBJICHHE, TEMIIEpaTypa, KaTalau3aTop, MOBEPXHOCTh COMPUKOCHOBEHHSI PEarupyoIiX BEIIEeCTB).

MeranpeamerHsblie pe3yabTaTbl 00y4eHH s

Yyamuiics 10JKEH ymems.:

* OMNpeAesnsaTh Lelb yueOHO! JesITeIbHOCTH C IOMOIIBIO YUUTENS M CAMOCTOATEIbHO, UCKAaTh CPEJCTBA €€ OCYIIECTBIIEHHUS, paboTas Mo MJIaHy, CBEPATh CBOU
JEHCTBUS C €TI0 U MPU HEOOXOJMMOCTH UCTIPABIISATH OIIMOKH C MTOMOIIBIO YUYUTENS U CAMOCTOSITENIBHO; COCTaBIIATh AHHOTALIMIO TEKCTAa,
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* C03/1aBaTh MOJICIIH C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA U MPEICTABICHUEM UX B MPOCTPAHCTBEHHO-TPAPUUIECKOM UITH 3HAKOBO-
CUMBOIIMYECKOU popme;

* OmnpeieNATh BUIbI KiacCu(UKaIMy (€CTECTBEHHYIO U HCKYCCTBCHHYIO);

* OCYIIECTBIATH MPSMOE ICAYKTUBHOE J0KA3aTEIbCTBO.

JdeMoHcTpanuu
* 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON peaklMy OT MPUPOAbl PearupyroIINX BEIIeCTB.
* 3aBHCHMOCTb CKOPOCTH XMMHUYECKON pEeaKIIMU OT KOHLEHTPALUN PEArupyOLINX BELIECTB.
* 3aBHCHUMOCTbH CKOPOCTHU XMMHUYECKOHN peaklUy OT IJIOLAJA1 COMPUKOCHOBEHHUSI PEarupyromuX BeIeCTB («KUTIALIUN CII0i»).
® 3aBHCHMOCTb CKOPOCTH XMMHUYECKOH pEeaKLUK OT TEMIIEPATYPhl pEarupyrOIINX BELIECTB.
* TOMOTEHHBIH U TeTePOreHHbIN KaTalH3bl.
* (pepMeHTATUBHBIN KaTAIH3.
* WHTrUOMPOBAHHUE

Tema 3. MeTaunl (15 yacoB)

IIpocTeie BemecTBa - METAILIBI.

XapakTepucTrKa MOJI0XKEHHS 3JIEMEHTOB- MeTauioB B [ICXOM.

CtpoeHne aTOMOB METAJIJIOB.

Merannnueckue KpuCcTaNIMueCKUE PEeIETKH.

Merauinueckas XUMUYECKAs CBA3b.

@Pu3nyecKue CBOKMCTBA METAIIJIOB ITPOCTHIX BEIIECTB.

Kopposzus metannos. CiocoObl 3alIUTHI METATNIOB OT KOPPO3UH.

JIérkue u Tskénpie metaibl. YEpHBIE U BETHBIE METAIUIBL. [[paroleHHble MeTajllbl.

Meramnyprus u €€ BUABIL.

CnnaBsl 1 ux kiaccupukanus. YEpHble METAIUTbI: YYTYHBI U CTAIIH.

[[BeTHBIE MeTaLTBI: OPOH3A, JIATYHB, MEIBXHOP, NIOPATIOMUHUN. XapaKTEPUCTHKA CIIJIABOB, X 3HAUCHUE.

BoccranoBuTenbHbIE CBOMCTBAa METAJLIOB.

B3anmopeincTere ¢ KUCIOPOJIOM U IPYTUMH HEMETAIIJIAMHU.

XapakTepucTuka 001X XUMHYECKUX CBOMCTB METAJIOB HA OCHOBAHHUHU WX TOJIOKEHHS B Psy HANPsDKEHUsS B cBeTe mpezcTasienus 00 OBP.
[IpaBuna npuMeHEeHUs STEKTPOXUMHUYECKOTO PAIa HAPSKEHUN MPU ONPEIEICHUH BO3MOKHOCTH B3aUMOJICHCTBHS C paCTBOPAMHU KUCIOT U COJIEH.
[IlenoyHbIE U MIETOYHO-3eMETbHBIC METAIIIBI U UX COeIMHEHUs. XUMHUS U nuia. KoHcepBaHTHI MUINEBLIX MPOAYKTOB (TIOBapeHHas coib). CrocoOs
MOJTYYEHHS METAJIOB. BakHelIIne COeTMHEHU KalbIUs KaK CTPOUTENIbHBIE MaTEpUaJIbl: MEJl, MpaMOp, U3BECTHSIK, HETalllEHAs] U3BECTb.
AmtoMuHUR. AM(QOTEPHOCTh OKCHJIA, THAPOKCUIA ATFOMUHUS.

Kene3o. Okcuabl, TMIAPOKCUIBI U COJTH JKENe3a.

XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEBI U €TI0 MOCIEACTBHUS.
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Pacuérnble 3axaun 1. Berancienne MaccoBOM TOJIM XMMHUYECKOTO 3JIeMEHTa o (opMysie COeTMHEHUSI, MAacCOBOW JI0JI BEIIECTBA B PACTBOPE;
KOJINYECTBA BEIIECTBA, 00bEMa MJIM MacChl 0 KOJIMYECTBY BEILIECTBA, 00bEMa HJIM MACChl PEAreHTOB WIIM MPOAYKTOB PEaKIMH, HAXOIAIINUXCS B U30BITKE U
HepocTaTke. 2. Pacué€Thl M0 ypaBHEHUSIM XUMUYECKUX PEAKIINM, UCIOIB3YS MOHITUS «MOJISIPHAS MAccay, «MOJISIPHBIN 00bEM», «TEPMOXHUMHUYECKUE
YPaBHEHHS», «TEIIIOBOH 3 (HEKT peakum».

IpakTnueckas padora Ne 3 «XuMHUUYECKUE CBOMCTBA COSUHEHUI IETOYHO3EMETBHBIX METAIIIIOB).

IIpakTnyeckas padora Ne 4 «Xumuueckue CBOMCTBa TUAPOKCUIA ATTIOMUHUS.

INpakTnyeckas padora Ne 5 «KadecTBeHHbIE peakuy Ha HOHEI xkenesza Fe?t, Fe¥'y.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYuamuiicst JOJKEH ymems.

® JCIOJIB30BAaTh IIPU XAPAKTEPUCTUKE METAJUIOB U MX COCIUHEHUM MOHATHUS: «METAJUIbD», «PsiJi aKTUBHOCTH METAJUIOBY, «ILEJIOYHBIE METAJIbD,
«ILETIOYHO3EMEINIBHBIE METAJUIBI», HCII0Ib30BATh UX IIPU XapAKTEPUCTUKE METAJIOB;

* J1aBaTh XapaKTEPUCTUKY XMMUYECKHX 3JIEMEHTOB-METAJIIOB (ILEJIOYHBIX METAJJIOB, MarHus, KajblHs, aTFOMUHUSA, JKeJle3a) 110 UX MOJI0KEHUIO B
[lepuoanueckoii cucreme xumuueckux 3nneMeHToB /1. M. MenneneeBa (XuMU4eCKH 3HaK, MOPSIAKOBBINA HOMEp, IEPUOJI, TPYIIIA, HOArPYIIIA, OTHOCUTEIbHAS
aTOMHas Macca, CTpOCHHE aToMa (3aps]l sipa, YMCI0 IPOTOHOB U HEUTPOHOB B siipe, 001Iee YMCII0 JIEKTPOHOB, PACHPEeNICHIE IEKTPOHOB 110
AJIEKTPOHHBIM CJIOSIM), IPOCTOE BELIECTBO, (POpMYJia, HA3BaHNE U TUII BBICIIETO OKCUA U THIPOKCHU/IA);

* Ha3bIBaTh COCIMHEHMS METAJUIOB M COCTABIATh UX (POPMYJIbI IO HA3BAHMUIO;

* XapaKTEepH30BaTh CTPOEHUE, O0IIHe GU3NIECKHE M XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB;

* OOBSICHATH 3aBUCUMOCTb CBOMCTB (MJIM MPEJICKA3bIBATh CBOWCTBA) XMMUYECKHUX 3JIEMEHTOB-METAIIIOB (pajnyc, METaNINYECKUE CBOWCTBA 3JIEMEHTOB,
OKHCITUTEIIbHO-BOCCTAHOBUTEIFHBIE CBOMCTBA 2JIIEMEHTOB) M 00pa3yeMbIX HMU COSAMHEHHH (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIUX OKCHIOB H
THJIPOKCUIOB, OKUCIIUTEIbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA) OT moJioxkeHus B [lepuonndeckoit cucteme xumuyeckux snemeHToB /1. . Menzeneesa;

* OMMCHIBAThH OOIIME XMMHUYECKHUE CBOMCTBA METAJIIOB C MIOMOILIBIO €CTECTBEHHOTO (PYCCKOIO MIIM POJTHOTO) S3bIKA U SI3bIKA XUMUH;

® COCTaBJIATh MOJEKYJIIPHBIE YPABHEHUS PEAKINM, XapaKTEPU3YIOLINX XMMUUECKHAE CBOMCTBA METAJIOB U UX COEUHEHM, ~ TAK)KE 2JIEKTPOHHBIE YPaBHEHHUS
IIPOLIECCOB OKHUCIIEHUSI-BOCCTAHOBIICHNUS; YPABHEHHUS DJIEKTPOJIMTHYECKON TMCCOLUALINN; MOJIEKYJIIPHBIE, IOJIHBIE U COKPAILEHHbIE HOHHBIEC YPABHEHMS
peaKuil C y4acTUEM DIIEKTPOJINTOB;

* YCTaHaBJIMBATh IPUUMHHO-CIICICTBEHHBIE CBA3U MEXKIY CTPOCHHEM aTOMa, XMMUYECKOM CBS3bI0, TUIIOM KPUCTAIUINYECKON PEIIET- KM METAJUIOB U UX
COEMHEHUH, uX 00UMMHU (PU3NIECKUMU U XUMHUUECKUMH CBOMCTBAMU;

* ONUCBHIBATh XMMUYECKHE CBOMCTBA LIEIIOYHBIX U IIEJIOYHO3EMEIBHBIX METAJUIOB, & TAK)KE aTFOMUHMS U JKeJle3a U UX COCTMHEHHN C TOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOTO WJIM POAHOTO) SA3bIKA U A3bIKA XUMUH;

* BBINOJIHATH, HAOIIOAATh U ONUCHIBATH XUMUYECKHUI 3KCIIEPUMEHT 10 PaCliO3HABAHUIO BAKHEHIIINX KATHOHOB METAJIOB, THJIPOKCH/I- HOHOB;

* oOpararscs ¢ 1a00paTOpPHBIM 000pPYIOBAaHUEM M HarpeBaTeIbHBIMU PUOOPAMH B COOTBETCTBUU C ITPaBUIIAMH TEXHUKU 0€30MaCHOCTH;

* HaOJI0/IaTh 32 CBOMCTBAMU METAJIJIOB U UX COEAMHEHUN U SBJICHUSIMU, IPOUCXOIAIIMMH C HUMU;

* DHKCIEPUMEHTAJIBHO MUCCIIE0BATH CBOMCTBA METAJUIOB U MX COEIMHEHNUH, pEIaTh SKCIIEPUMEHTAIBHBIE 3a/1a4H 110 TeMe «MeTtasuibly;

* ONMCHIBATh XUMUYECKUH SKCIIEPUMEHT C MIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

* IPOBOAMTH PacueThl O XUMUYECKUM (OpMYJIaM U YpaBHEHUSAM pPeaKkIUi, MPOTEKAIOMIUX C Y4aCTHEM METAJIJIOB U UX COEMHEHUH.
MertanpeameTHbie pe3yJbTaTbl 00y4YeHH s
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VYyaimuiicst JOJKEH ymems.
* paboTaTh MO COCTABICHHOMY IUIaHY, UCIIOJIB3Ys HApSAy C OCHOBHBIMHU U JIOMIOJIHUTENBHEIE CPEAICTBA (CIIPABOYHYIO JTUTEPATYPY, CIOKHBIC TPUOOPHI,
cpencta UKT);
* C MOMOIIBIO YUHUTENSI OTOMPATH JJIs PEIICHUs] y4eOHBIX 3a/1a4 HEOOXOAMMBIE CIIOBAPH, SHIIMKIIONEANH, CIPABOYHHUKH, JICKTPOHHBIC TUCKH;
* CONOCTABJISITH M OTOMPATh HHGOPMAIIHIO, TTOJYICHHYIO U3 Pa3IUYHBIX HICTOYHUKOB (CJIOBApH, SHIIUKIIONEIUH, CIIPABOYHUKH, SJIEKTPOHHBIC IUCKH, CETh
Wurepuer);
* MpeACTaBIATh HH(GOPMAIUIO B BUIE TaOIHUI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM 4Hcie ¢ mpumeHenuem cpeacts KT,
* 0OpPMIISITH CBOU MBICJIH B YCTHOW U IHCHMEHHOM PEYH C YU€TOM CBOUX YUCOHBIX U )KHU3HCHHBIX PEUYCBBIX CUTYAIIHiA, B TOM YHCIIE C MPUMEHEHUEM CPEICTB
UKT;
* OMpeAeIATh, UCXOAS U3 YIeOHOU 3a/1aur, He0OX0IUMOCTh UCIIOJIL30BAHUS HAOIOICHUS WA SKCIICPUMEHTA;
® COCTaBJIATH PELEH3UIO HA TEKCT; OCYIIECTBISATh 10KA3aTeIbCTBO OT IPOTUBHOTO.
JdeMoHcTpauuu
* 00pa3Ibl METOYHBIX U HICIIOYHO3EMETBHBIX METAJLIOB.,
* 00pa3Ibl CILIABOB.
* B3aMMOJICHCTBHUE HATPUS, JTUTUS U KaJIbIIMS C BOJOM.
* B3aMMOJICHCTBUE HATPHS U MarHusi C KUCJIOPOJIOM.
* B3aMMOJICHCTBHE METAJIJIOB C HEMETAJJIAMH.
* nosiyueHue rugpokcuioB xkenesa (II) u (III).

Tema 4. HemeTtaunbl (20 yacoB)

ITpocTele BeniecTBa HeMETaIbL. AJUIOTPOMHSL.

Bognopon. Bonopoansie coequnennst Hemetamnos. Kucinopoa. O3oH. Bona.

["anorensl. I'anoreHOBOAOPOIHBIE KMCIOTHI U UX COJIH.

Cepa. Okcunbl cepbl. CepHasi, CEpHUCTas U CEPOBOJAOPOHAST KUCIOTHI U UX COJIH.
A3zot. AMmuak. Conu ammonusi. OKcuibl a30Ta. A30THasi KUCJIOTA U €€ COJIU.

®dochop. Oxcua pochopa. OprodochopHast KHCIOTa U €€ COH.

VYraepon. Anmas, rpaduT. YrapHblil ¥ yIIIEKHCIbIN ra3bl. YTOJIbHAS KUCIOTA U €€ COJIH.
Kpemuuii. Oxcup kpemuus. Kpemnuenas kucnora. CHIMKAThI.

[TpuMeHeHrEe HEMETAIIIOB U UX COEIMHEHUM.

XUMHYECKHUE BEIIEeCTBAa KaK CTPOUTEIIbHBIE U MOJIEJIOUHbIE MaTepHaJIbl: CTEKJIO, LIEMEHT, OETOH.
[onoxxenue snemenToB HEMeTaUI0B B [ICXOM, 0cOOEHHOCTH CTPOEHHS UX aTOMOB.
CBoliCTBa IPOCTHIX BEIIECTB — HEMETAJIIOB.

90 Kak Mepa HEMETAIUIMYHOCTH, PSIZL AEKTPOOTPULIATEILHOCTH.

BemecTtBa B TBEpIOM, KUAKOM U Ta3000pa3HOM COCTOSIHHUH.

Tunbl KPUCTAITVTMYECKUX PEHIETOK HEMETAIIJIOB (ATOMHAs U MOJIEKYJISIpHAs ).

CBolicTBa IPOCTBIX BEIIECTB — HEMETAJJIOB.
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Cocras Bo3ayXa.

OTHOCHUTEIBHOCTD NOHATUN «METaJI — HEMETAILI.

JIBoiicTBeHHOE MoJiokeHre Bogopoaa B [ICXOM.

XHMHYECKOE 3arpsi3HEHUE OKPYIKaIOLIEH CPebl U €ro MOCIEICTBUS.

[Tpo6GieMbl 6€301aCHOTO UCIIOJIB30BAHUS BEIIECTB U XUMUYECKHUX PEAKIIUI B MOBCEAHEBHOMN XKU3HU. TOKCUYHbIE, TOPIOYUE, B3PHIBOOIIACHbIE BEIIECTBA.
boeiTOBast XuMH4eckas T[paMOTHOCTb.

PacuérHble 3agauu 1. Beiuncienne mMaccoBoil 10U XMMHUYECKOTrO 3J€eMeHTa o (popmyre coelMHeHusl, MacCOBOM JOJIH BEIeCTBA B PACTBOPE;
KOJINYECTBA BEIIECTBA, 00bEMa MJIM MAacChl 0 KOJIMYECTBY BELIECTBA, 00bEMa MIIM MACChl PEAreHTOB WJIHM MPOAYKTOB PEAKIMH, HAXOIAIINXCS B U30BITKE U
HepocTaTke. 2. Pacué€Thl Mo ypaBHEHUSM XUMUYECKUX PEAKIIN, UCIOB3YS MOHITUS «MOJISIPHAS Maccay, «MOJISIPHBIN 00bEM», «TEPMOXHUMHUYECKUE
YPaBHEHHSD», «TEIIIOBOH 3 (HEKT peakum».

IIpakTnueckass padora Ne 6 «XuMuUYeCKUEe CBOMCTBA CEPHON KUCIOTHIY.

IIpakTnyeckas padora Ne 7 «Xumuueckue CBONCTBA aMMHAKa.

IIpakTuyeckas padora Ne 8 «Xumuueckue CBOMCTBA COJIEH aMMOHMSI».

IIpakTnyeckas padora Ne 9 «Xumuueckue cBONCTBA OKCUIOB YIIIEPOay.

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

VYyamuiicss A0KEH ymems:

* HCIOJB30BATh MPU XAPAKTEPUCTUKE METAIUIOB U UX COCTMHEHUN MOHATHUS: «HEMETAIUIBIY, «TaJIOTCHbBI», «AJNIOTPOITHBIE BUTOM3MEHEHUS, «KECTKOCTh
BOJIbI», «BPEMEHHAS )KECTKOCTh BOJIBI», IIOCTOSIHHAS )KECTKOCTh BOJIBI», «00Iast )KECTKOCTh BOJBIY;

* JaBaTh XapaKTEPUCTUKY XUMUYCCKHX IEMEHTOB-HEMETAUIOB (BOIOPO/Ia, TAJIOTEHOB, KMCIIOPO/Ia, CEPhI, a30Ta, Gpochopa, yriepoaa, KpEMHHUS) 110 HX
nonokeHuto B [leproandeckoit cucreme xumMmieckux sneMeHToB Jl. M. MenaeneeBa (XuMudeckuil 3HaK, HOPSAKOBBIA HOMEpP, IEPUO, TPYIINa, TOArPYIINa,
OTHOCHUTEJIbHAS aTOMHasl Macca, CTPOCHHUE atoMma (3apsij sapa, YUCIO TPOTOHOB U HEUTPOHOB B sAJIpE, OOIIIEE YHCIIO PIEKTPOHOB, PACIIPEICIICHHUE YJIEKTPOHOB
IO AJIEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (hOpPMYITa, HA3BaHKUE U THUI BBICIIETO OKCH/A U THAPOKCUAA, (hOpMyIa U XapaKTep JIETy4ero BOJ0POIHOTO
COETMHEHMUS);

* Ha3bIBaTh COCAMHEHUS HEMETAIIJIOB U COCTABIATh UX (DOPMYIIBI O HA3BAHUIO;

* XapakTepU30BaTh CTPOCHHE, 00IINE PU3NUECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIJIOB;

* 00BSACHATH 3aBUCUMOCTh CBOMCTB (MJIM MPEICKa3bIBATh CBOMCTBA) XUMHUECKUX DIIEMEHTOB-HEMETAIIOB (PainyC, HEMETANTNYECKUE CBOWCTBA IIEMEHTOB,
OKHCITUTEIHFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA DJIEMEHTOB) U 00pa3yeMbIX MU COCTMHEHHH (KMCIOTHO-OCHOBHBIE CBOMCTBA BBICIITUX OKCHIOB U
TUAPOKCHUJIOB, JETYYUX BOJIOPOJHBIX COEAMHEHUHN, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT NOJIOkKEHUs B [lepuoanyueckoii cucreMe XuMUYECKUX
anemenToB 1. Y. Meneneena;

* OMHCHIBAThH OOIIME XMMHYECKHUE CBOMCTBA HEMETAIIIOB C MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

* COCTaBJISITh MOJICKYJISIPHBIC YPABHEHHS PEAKITNN, XapaKTEPU3YIOITNX XUMUUECKHE CBOMCTBA HEMETAINIOB U UX COCTMHEHUM, a TAK)KE DIICKTPOHHBIE
YpaBHEHUS MPOLIECCOB OKUCIICHUSI-BOCCTAHOBIICHHSI; YPABHEHUSI SJIEKTPOIUTHUECKON TUCCOIUAIINN;

* MOJICKYJISIPHBIE, TIOJTHBIE M COKPAIIEHHbIE HOHHBIC YPABHEHUS PEAKIIHHA C YIaCTUEM DJIEKTPOJIMTOB;

* yCTaHaBJIMBATh MPUIMHHO-CIICJCTBEHHBIE CBS3H MEXIY CTPOSHHUEM aTOMa, XHMHUYECKOH CBS3BI0, THTIOM KPUCTANTHYECKON PEIIETKH HEMETAIOB U UX
COeUHEHUH, UX 00ImMUMHU (PU3HUECKUMU U XUMHUYECKUMHU CBOMCTBAMU;
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* OMKCHIBATh XUMUYECKUE CBOWCTBA BOJOPO/a, FAJIOI€HOB, KUCIOPO/a, Cephl, a30Ta, hocdopa, rpaduta, aamasza, KpeMHUS U UX COETUHEHUN C TTOMOILBIO
€CTECTBEHHOI0 (PYCCKOT0 HJIM POJIHOI0) SI3bIKA U SI3bIKA XUMUU;
* OMMCHIBAThH CIIOCOOBI YCTPAHEHHUS KECTKOCTU BOJIbI U BBITIOJIHATH COOTBETCTBYIOIIUN UM XUMUYECKUI SKCIIEPUMEHT;
* BBHITNOJHATH, HAOIIOAATh U ONMCHIBATh XUMUYECKHI SKCIIEPUMEHT HO paCliO3HABAHUIO MOHOB BOJIOPOA U aMMOHHSI, Cylb(dart-, kapOoo- HAT-, CHITUKAT-,
docdar-, xaopu-, OpoMuI-, HOAUI-HOHOB;
* SKCHEPUMEHTAIBHO UCCIIEI0BATh CBOMCTBA METAJJIOB U MX COCMHEHHUN, PelllaTh SKCIEpUMEHTANIbHBIC 3a/1auu 110 TeMe «HemeTtanmiby;
* ONHCHIBATh XUMUYECKUHN IKCIIEPUMEHT C MIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HIIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;
* TIPOBOAMTH PACUETHI IO XUMUYECKUM (POpPMYJIaM B YpaBHEHUSM PEAKIUH, MPOTEKAIOIINX C YIaCTHEM HEMETAIUIOB U UX COSAMHECHUN.
MeTanpeamMeTHbie pe3yJabTaTbl 00y4eHUs
VYvyamuiicst JOJKEH ymemy:
* OpPraHM30BBIBATH y4eOHOE B3aUMOJCHCTBHE B IpyMIie (paclpeaeiiaTh PO, JOroOBapyuBaThCs APYT ¢ APYTOM H T. 11.);
* npeaBUAeTh (IPOrHO3UPOBATH) MOCIEACTBHUS KOJUIEKTUBHBIX PEIICHUN;
* [OHMMATh IPUYMHBI CBOETO HEYCIIEXa U HAXOAUTh CIIOCOOBI BHIXO/IA U3 3TOM CUTYAIlHH;
* B MAJIOTE C YYUTEIIEM YIUTHCS BHIPA0ATHIBATh KPUTEPUH OIIEHKH U ONPEIEISITh CTEIEHB YCIESITHOCTH BBIMIOJTHEHUS CBOCH paObOThI U PaOOTHI BCEX, HCX OIS
U3 UMEIOIINXCSA KPUTEPHUEB, COBEPLICHCTBOBATH KPUTEPHUH OIICHKH U MOJIb30BAThCS MU B XOJI€ OLIEHKU U CAMOOIICHKH; OTCTaNBaTh CBOIO TOUKY 3pEHUS,
apryMEeHTHUPYS €€; TIOITBEPKIaTh apIyMEHTHI (DaKTaMu; KPUTUIHO OTHOCUTHCS K CBOEMY MHCHHIO;
* CIIyIIaTh APYTUX, MBITATHCS MPUHUMATH JIPYT'YIO TOUKY 3pEHHS, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;
* cocraBlATh pedepar 1o onpeaenecHHon hopme;
* OCYIIECTBISITh KOCBEHHOE Pa3AeUTEIbHOE 10Ka3aTeIbCTBO.
JdeMoHcTpanuu
* 00pa3Iibl TAJIOT€HOB — MPOCTHIX BEIIECTB.
* B3aMMOJICHCTBHE TAJIOTEHOB C HATPUEM, C ATFOMUHUEM.
* BBITECHEHHE XJIOpOM OpoMa WM Ho/a U3 pacTBOPOB UX COJICH.
* B3aUMOJICHCTBHUE CEPHI C METANIAMH, BOJIOPOJIOM U KUCIOPOJIOM.
* B3aMMOJCICTBHE KOHLEHTPUPOBAHHOM a30THON KHCIIOTHI C MEBIO..
* 00pa3Ilel MPUPOHBIX COSAMHEHUH XJI0pa, cephl, hochopa, yriiepoaa, KpeMHHUS.
* 00pa3iibl BAKHEHIINX /Il HAPOJAHOTO X03siCcTBa Cynb(})aToB, HUTPATOB, KapOOHATOB, (hocdaToB.
* 00pa3Ibl CTEKIIA, KEPAMHKH, IIEMEHTA.

Tema 5. IIpakTUKYM 110 HeOpraHu4ecko XuMuu (5 4yacos)

[TpaBuiia TeXHUKH 0€30IAaCHOCTH.

Habmronenue, onucanue, u3MepeHue, SKCIIEpUMEHT, MOICTUPOBAaHUE, TIOHATHE O XUMHUYECKOM aHallM3€e U CUHTE3E.

AMQOTEpHOCTH OKCHJIA ¥ TUIPOKCHIA.

DIEeKTPOTUTHYECKAs JUCCOIMAIIHS BEIIECTB B BOAHBIX PACTBOPAX. DIEKTPOJIUTHI M HEANEKTPONIHUThl. MloHbI. KaTHOHBI 1 aHMOHBI. DJIEKTPOIUTHYECKAS
JHUCCOIHAINS KHCIOT, IISI0YEH U COJICH.
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[IpaBuna paboTel B IKOJABHOM TabopaTopuu. JlaboparopHas mocyaa U 000pya0BaHHUE.

[Ipurorosnenue pactBopos. [Tonyuenue kpucramios cosueil. [lonydenne razoo6pas3ubix BemecTs. [IpoBegeHne XUMHUUECKUX PEAKIUi B pacTBOpaX.
HarpearenbHble npubopsl. [IpoBeeHre XMMUYECKUX peakIUii IpU HarpeBaHUU.

Mertoap! ananu3a BeiecTB. KauecTBeHHbIE peakiMy Ha ra3000pa3Hbie BEIIECTBA U HOHBI B pacTBope. OnpeeneHue xapakrepa cpenbl. MTHAuKaTopsl.
[Tony4yenne ra3000pa3HbIX BEILECTB.

HonHbIe peaknuu.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakui. OKUCINUTENb U BOCCTAHOBUTEb.

I'enernueckue pspl MeTaIa ¥ HEMETAJLIA.

IIpakTnyeckass padora Ne 10 «[lonyuenne ampoTepHOTr0o rUAPOKCHIA LIMHKA.

IIpakTnueckas padora Ne 11 «Pemienue s3kcnepuMeHTAIbHBIX 3aAa4 noarpymnna [{enouyHo3eMenbHbIX METALIOBY.
IIpakTuyeckas padora Ne 12 «Pemenue skciepuMeHTaNIbHBIX 3a/1a4 noArpynna Kucnoponay.

IIpakTnyeckass padora Ne 13 «Pemenne skcriepuMeHTaNIbHBIX 3334 MOArpyMnna ['anoreHosy.

IIpakTnyeckas padora Ne 14 «IIpakTuueckoe npeBpalieHUE BELIECTB.

IIpenmeTHbIe pe3yJIbTAThI 00yUYeHH S

VYyamuiicst 10JKEH ymems:

* oOparmatscs ¢ 1abopaTopHBIM 000PYIOBaHUEM U HArpeBaTEeIbHBIMY MPUOOPAMH B COOTBETCTBUU C MPABUJIAMH TEXHUKH OC30MMaCHOCTH;
* HaOII0JIATh 32 CBOMCTBAMU METAJJIOB U HEMETAIIJIOB, UX COSAMHEHUN U SIBICHUSAMHU, TPOUCXOISAIIUMU C HUMH,

* OMHCHIBATH XUMHUYECKUH IKCTICPUMEHT C IIOMOIILIO0 €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

* JenaTh BBIBOJBI MO PE3yJbTaTaM MPOBEACHHOTO IKCIIEPUMEHTA.

MeTtanpeaMeTHbie pe3yJibTAThI 00yUeHH s

Yyamuiics 0JKEH ymems.

* OIPENeINsATh, UCXOs U3 y4eOHOM 3a1aun, HeOOXOJMMOCTh UCTIOIh30BaHUS HAOIFOICHUS HITH SKCIIEPUMEHTA.

Tema 6. [lepBoHauajibHble NOHATHS OpraHuveckoil xumuu (14 yacon)

[IepBoHavabHBIE CBEIEHUS O CTPOCHUH OPTAaHMYECKHUX BEILIECTB.

H30Mepsbl, TOMOJIOTH.

YrieBogopoasl: MeTaH, dTaH, dTUJICH.

Criupthl (METaHOJI, 3TAHOJ, TIMIEPHH) U KapOOHOBBIE KUCIOTHI (YKCYyCHasl M CT€apUHOBAs) KaK MPEACTABUTENN KUCIOPOJICOAEPKAIIUX OPIraHUuIECKUX
coenuHenuil. [IpeacraBinenus o mojmMepax Ha MpUMEPE MOJIUITHIICHA.

Buonornyecku BaxXHbIE BEIIECTBA: JKUPBI, YTIEBObI, Oenku. Xumus U numa. KagopuifHoCTb KUPOB, OEIKOB U yriieBo10B. KOHCepBaHTHI MUIIEBBIX
NPOAYKTOB (YKCYCHasi KUCIIOTA).

[TpupoHbIe UCTOUHUKH YTIeBO10poA0B. HedTh 1 npupoaHblil ra3 U UX NPpUMEHEHHE.

XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl U €ro MOCIEICTBYS.
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[Tpo6GieMbl Oe301macHOTO UCIIOJIB30BAHUS BELIECTB M XUMUUECKHUX PEAKIIUI B MOBCEAHEBHOMN )XKU3HU. TOKCUYHbIE, TOPIOYHUE, B3PHIBOOIACHBIE BEIIECTBA.
briToBas xuMuueckast r(paMOTHOCTb.
Pacuérnble 3anauu : Pacy€Tsl 10 ypaBHEHUAM peakiiii OpraHn4ecKoi XMMHUH Ha BBIYMCICHHE MACChl, 00BEMBI, KOJIMYECTBA BEILIECTBA.
IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI
VYyamuiicst 10JKEH ymems:
* OMpeAeIATh U30MEPHI M TOMOJIOTH; 3aITUCHIBATh UX CTPYKTYPHBIE (OPMYIIBI,
* JaBaTh HAa3BaHUsS U3yYEHHBIM BELECTBAM;
* XapakTepU30BaTh XUMUYECKHUE CBOMCTBA OPTraHMUYECKUX COCTUHEHUN;
* M3TOTaBJIMBATH MOJEIH MOJIEKYJ YIJIEBOJOPOJOB HA OCHOBE 3HAHUN XMMHYECKOT0 CTPOEHUS MOJIEKYJL;
* IPUMEHSTH HABBIKM PEUICHUS paCYETHBIX 3aJ1a, MOJIy9eHHBIE B Kypce HEOpraHUIeCKOH XUMHH, TIpH paboTe ¢ (hopMyIaMu OpraHNYECKUX COSIMHCHHUIA,
* OMKCHIBATH CBOMCTBA U (PM3UOJIOTMUYECKOTO BO3ACHCTBHSI HA OPTraHU3M 3TUJIOBOTO CIIUPTA;
* XapaKTepU30BaTh TUIIUYHBIC CBOMCTBA YKCYCHOM KUCIIOTHI.
* 3aluChIBaTh YPAaBHEHUSI PEAKIIUH OPraHUYECKUX COCTUHEHUM.
* pemarb NPOCTEHIINE LIETIOYKH PEBPALLECHUN.
* BBIUKCIATH MAacChl, 00bEMBI, KOJIMYECTBA BEIIECTBA [0 (JOPMYIaM OPTaHUYECKUX COSAMHEHUN U YPAaBHEHUSIM PEaKIni.
MeTtanpeameTHslie pe3yJabTaTbl 00y4eHUst
VYyamuiics 10JIKeH ymems:
VYvyamuiicst JOJKEH ymems.
* OMpeAessaTh 1eNb YUeOHOU AesITeIbHOCTH C TIOMOIIBIO YYUTENSI M CAMOCTOATEIbHO, UCKATh CPECTBA €€ OCYIIECTBIICHUS, padoTas Mo IJIaHy, CBEPSATh CBOU
JEHCTBHS C LIEIBIO U MPU HEOOXOJMMOCTH UCTIPABIISATH OIMTUOKH C IIOMOIIBIO YUUTENSI U CAMOCTOSITEIIBHO; COCTABIISITH aHHOTAIUIO TEKCTA;
* CO03/aBaTh MOJIEIH C BBIJCIIEHUEM CYIIECTBEHHBIX XapaKTePUCTUK 00BEKTa U MPEACTABICHUEM HX B TPOCTPAHCTBEHHO-TPaPUIECKON MUIIM 3HAKOBO-
CHUMBOJIMYECKOI opme;
* OMmpeAeNnsaTh BUIbI KIACCH(PHUKAIIMU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);
* OCYIIECTBIATH NMPAMOE JSTYKTHBHOE I0Ka3aTEIHCTBO.
JlemoHcTpamumn
* MOJEJIM MOJIEKYJI TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COCTMHECHHIA.

Tema 7. O60011eHMe 3HAHMIT 110 XUMHHM 32 KYPC OCHOBHO# 1IKO0JIbI (6 yacoB)

ITepuonnueckuii 3akoH u Ilepuoguueckas cucrema xummudeckux siemMeHToB JI. M. MenpeneeBa. @U3MUYECKUil CMBICH MOPSAIKOBOIO HOMEpA 3JIEMEHTA,
HOMEPOB Meproa U Tpynibl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB M MX COEAMHEHUN B MEPUO/IAX U IPYNIaxX B CBETE MPEACTABICHUI O CTPOCHUH
aTOMOB 3JIEMEHTOB.

3HaueHHEe NEPUOJUYECKOTO 3aKOHA. BUIbl XMMHUUYECKMX CBSI3€M U THUIIBI KPUCTAUIMYECKUX peleToK. B3auMOCBsSI3b CTpPOEHUST U CBOMCTB BEILECTB.
Knaccudukanmst XaMUYeCKUX peakiuii Mo pa3IudIHbIM MTPU3HAKAM (YHUCIIO M COCTAB PEArupyIoNuX U 00pa3yroIIUXCs BEIIECTB; HATHIHE

rpaHuLbl pasznena ¢a3z; TeroBoil 3Qp¢eKT; U3MEHEHHE CTENeHel OKUCIIEHUsI aTOMOB; HCIIOJIb30BaHHE KaTalln3aTopa; HampaBieHue mporekanus). CKopocThb
XUMHYECKHUX PeaKIuii U (aKToOphl, BIUAOMKE Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEaKIUN U CIIOCOOBI CMEIIEHHUSI XUMUYECKOTO PAaBHOBECHSI.
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[IpocTble M COXKHBIE BemecTBa. MeTaiel 1 HeMeTaUlbl. ['eHeTHdecKue psapl MeTaia, HeMeTala U IepexogHoro Meramia. OKCHIBI U THIPOKCUIBI
(ocHOBaHMsI, KHCIOTHI, aM(DOTEpHBIE THAPOKCUBI), comu. VX cocTas, kiaccudukamnus u oOre XUMHUYECKHE CBOMCTBA B CBETE TCOPHH AJIEKTPOIUTHICCKON
JUCCOLMALIUU.

PacuérHble 3anaun: 1. BeiuncieHne MaccoBOW JOMM XUMHUYECKOTO 3JIEMEHTa Mo (GopMyie COCTUHEHUS; MacCOBOW. 2. BhIUMCIICHHE JONMU BEIIECTBA B
pactBope. 3. Briunciienne KoiuyecTBa BellecTBa, 00beMa UM MacChl M0 KOJIMUYECTBY BEIECTBA, 00bEMY HIIM Macce peareHToB, WKW MPOJYKTOB PEaKIIH.
IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

VYyamuiicst 10JKEH ymems:

* Ha3bIBATh: XUMHUYECKHUE DJIEMEHTHI, COCITUHEHHUS U3yUYECHHBIX KJIaCCOB;

* OOBACHATH: PU3NYECKUIT CMBICII AaTOMHOTO (TIOPSIAKOBOI0) HOMEpa XUMUYECKOT0 JIEMEHTa, HOMEPOB IPYIIBI U epruoia, K KOTOPHIM 3J€MEHT
npuHaiexkur B llepuoanueckoit cucreme [I.M. MenneneeBa; 3aKkOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB B MPEIENIaX MAJIBIX [IEPUOJO0B U TJIABHBIX
MNOJArPYII; CYIIHOCTh PEeaKIUi HOHHOTO OOMEHa;

* XapaKTepHu30BaTh: XUMHUUYECKHE IEMEHTHI (OT BOJOPO/Ia 10 KajblUs) Ha OCHOBE UX MosioxkeHus B [lepuonuyeckoii cucteme [[.M1. Menneneesa u
0COOCHHOCTEH CTPOCHHUS UX aTOMOB; CBSI3b MEXK/1y COCTABOM, CTPOSHHEM U CBOMCTBAMH BEILIECTB; XMMHUECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX
BEIIIECTB;

* OIpeAeNsiTh: COCTaB BEUIECTB 0 UX (HopMyliaM, TPUHAJIEKHOCTD BEHIECTB K ONPEACICHHOMY KJIacCy COSIMHEHHM, TUITBI XUMHUUECKUX PEaKIIUi,
BaJICHTHOCTh M CTETICHb OKUCJICHUS JIEMEHTA B COCIMHEHUSX, TUIl XUMHYECKOU CBSI3U B COSMHEHUSX, BO3MOKHOCTh MPOTEKAHUS PEAKIIMI HOHHOTO OOMEHa;
* COCTaBJIATH: GOPMYIbI HEOPraHMUYECKUX COCTUHEHHUI U3YYeHHBIX KIIACCOB; CXEMbI CTPOCHHUS aTOMOB TepBbIX 20 snemeHToB [leproandeckoit cucTeMbl
J.N. MenneneeBa; ypaBHECHUSI XUMUUECKUX PEAKIIU;

* BBIYUCIATH: MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyIie COeIMHEHNS; MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE; KOJIMUYECTBO BEIIECTBA, O0BEM
WJIM MaccCy T0 KOJIMYECTBY BEIIECTBA, 00bEMY MJIM MAcCe PEareéHTOB WJIN MPOIYKTOB PEaAKIUH;

* JCMOJb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHSI B PAKTUYECKON JEATEIILHOCTH U TTOBCETHEBHOM JKU3HH.

MeTtanpeameTHblie pe3yabTaTbl 00y4eHUst

Yyamuics J0IKEH ymems:

* OpraHu3O0BBIBaTH yU4€OHOE B3aUMOJICHCTBUE B IpYIIIe (pacupeesiTh PoJiv, JOTOBAPUBATHCS APYT C IPYTrOM U T. I1.);

* IpenBUICTH (MIPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEIICHUM;

* [IOHUMATh NMPUYHHBI CBOETO HEyCIeXa U HAXOAUTh CIIOCOOBI BHIXO/1a U3 TON CUTYAIIHH;

* B JMAJIOTE C YYUTETEM YUUTHCS BhIpaOaThIBATh KPUTEPUH OIIEHKU U OMPENENSITh CTENEHb YCIEITHOCTH BBIMIOTHEHUS CBOEH paObOThI U pabOTHI BCEX, UCXOIS
U3 UMEIOITUXCSI KPUTEPUEB, COBEPIIICHCTBOBATH KPUTEPUHU OIICHKHU U TIOJIb30BATHCS MU B XOJI€ OIEHKH M CAMOOIIEHKH; OTCTAauBaTh CBOIO TOUKY 3PEHHS,
apryMEeHTUPY €e; OITBEPKIaTh apTyMEHTHI (pakTaMu; KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO;

* CIylaTh APYTUX, MBITATHCSA IPUHUMATH JPYTYIO TOUKY 3pEHUs, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHUS;

* cocTaBIATh pedepar mo onpeaeneHHon hopme;

* OCYIIECTBIATh KOCBEHHOE Pa3IeIUTEILHOE JT0Ka3aTEIhCTBO.

IV. Temarnueckoe nianupoBanmue. 8§ KJacc.
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1) VYueOHblii n1aH

Bcero Teopernueckue | [IpakTuueckne | Konrpouanb
Pa3znennl 4acoB
Ne
1 | BBeneHue B XUMHIO 6 4 2 -
2 | ATOMBI XHMHYECKHX JIEMEHTOB 7 6 - 1
3 | lIpocThie BemecTBa 5 5 - -
4 | CoenuHeHNs XHMHYECKHX JJIEMEHTOB 16 13 2 1
5 | U3meHeHus, npoucxoasiimme ¢ BelecTBaMHU 12 10 1 1
6 | Teopuss 3JIEKTPOJIUTHYECKOH /JHCCONMANMH M CBOMCTBA KJACCOB
HEOPraHN4YecKuX coeIuHeHui 22 19 2 1
HTroro 68 57 7 4
1) TemaTruyeckmii njian
KpacHbIM 11BeTOM BblJIeJIeHbl KOHTPOJIb H KOPPEKIIMOHHAS padoTa.
KoanuecTBO 4yacoB
[1]
Ne p Bcero reovernaeckne | PAKTH Koutp
aszjiejibl, TeMbl YPOKOB 9acoR P GeCKHe P
BBengenue B XUMHIO 6 4 2 -
1 Boauslii nnctpykrax no Th nmpu paGore B kabunete xumuu. [Ipenmer 1 1
xumun. BemecTsa.
[IpeBpanienus Bemects. Poiab XUMHUM B )KM3HU YeJIOBEKaA. 1 1
3 IIpakTyeckas padora Nel. «IIpuémbl 1 1
oOpaitieHus ¢ 1abopatopHsiM o0opynoBanuem» Hucrpykrax Th
4 [Tepuoanueckas cuctema xumudeckux 3nemenToB [[.1. MenneneeBa. 3Haku 1 1
XUMHYECKHUX DIIEMEHTOB.
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5 Xumnaeckue Ghopmysbl. OTHOCHUTEIbHAS aTOMHAs U MOJICKYJIIpHas Macca. 1 1
6 IIpakTnyeckas padora Ne2. «Habmonenue 3a ropsiei 1
ceeuoin» Uucrpykrax Th
2 ATOMBI XUMHYECKHX JIEMEHTOB 7 6
7 OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMOB. CocTaB aToMOB. M30TOMBI. 1 1
8 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB. 1 1
9 Honsl. MoHHAas XuMu4eckas CBs3b. 1 1
10 KoBasneHTHas CBsI3b. 1 1
11 Mertaunueckass XUMUYECKAs! CBS3b. 1 1
12 O0001meHrne U cucreMaTu3anys 3HAaHWU 110 TeMe: «ATOMBI XUMHYECKUX 1 1
AJIEMEHTOBY
13 KonTposabnas padora Nel o Teme: «Amombl XUMUYECKUX D]IeMEHMO8» 1
3 IIpocTbie BemecTBa 5 5
14 Pabora najn ommbkamu. Koppekunonnas padota 1o teme: «Amomul
XUMUYECKUX ITIEMEHMO08). 1 1
[IpocTrie BemecTBa-MeTAILIBI.
15 IIpocTeie BeliecTBa -HEMETAIIBI. AJUIOTPOIHSL. 1
16 KonnuecTtBo BenectBa. Moisib. Mosnsipaast macca. 1
17 MoutsipHbIf 00BEM Ta30B. 1
18 Pemienne 3amau mo Temam: «MonsapHblil  00vem  2a308, KOJIUYECMBO 1 1
geujecmea.
4 CoennHeHUs1 XHMMYECKHUX 3J1eMEHTOB 16 13
19 CreneHb OKUCIICHHUS. 1 1
20 Baxseiimme kiaaccel OMHApHBIX coeqMHEHUH. OKCUIpl. 1 1
21 OcHoBaHu4. 1 1
22 Kucnortsl. 1 1
23 Conmu. 1 1
24 Cocranenue ¢popmy coliell. 1 1
25 O6o0mieHne W cucTemMatuzalus 3HaHUW MO TeMe «BaxHelmme Kiaccel 1 1
OMHAPHBIX COCTMHECHUIN
26 AmMopdHbIe 1 KpUCTAJUIMYECKHE BelecTBa. Kpucramimyeckue peneTky. 1
27 YucTele BENIECTBA U CMECH. 1
28 IIpakTnyeckas padora Ne3. «Ananu3 noussl U Boas» UHcTpykTax Th 1
29 MaccoBast 1011 KOMIIOHEHTOB B CMECH. 1
30 Pemienne 3a1au Ha HAXOXKJEHUE MACCOBOM 101 KOMIIOHEHTOB CMECH. 1
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31 Pemienue 3a1ad Ha HAXOXKJIEHHE MAaCCOBOM JTOJIM KOMIIOHEHTOB PacTBOpA. 1 1
32 IIpakTyeckas padora Ned. «IIpuroroBneHue pactBopa caxapa ¢ 3aJaHHOU 1
MacCOBOM j0Jiel pacTBopeHHOTo BemecTBay MucTpykrax Th
33 O06o0mIeHne 1 cucTemMaru3ays 3HaHul 1o TeMe: «COoeqUHEHHS XUMHUYEeCKIX 1 1
JJIEMEHTOB.
34 Kourpoabnas padora Ne2 no teme: «Coedunenus Xumuieckux 31eMeHmoe) 1
5 HN3MeHeHus, NPpOUCXOAsIIUE C BelleCTBaAMM 12 10
35 Pabora nan ommbkamu. Koppeknnonnas padora 1o teme: «Coedurenus 1 1
Xumuyeckux snemenmosy. PU3NYecKue sIBICHUs B XUMUH.
36 XUMUYECKUE ABJICHUSA. XUMUYECKUE PEAKIINU. 1 1
37 3aKOH COXpaHEHMsI MAcChl BEIIECTBA. XMMHUYECKHE YPABHEHUS. 1 1
38 PacuéTpl 10 XUMUYECKUM YPABHEHUSIM. | |
39 Penienne pacu€THBIX 3374 110 YPABHEHUIO PEAKIIUH. 1 1
40 Pemenne pacy€THBIX 3a/1a4 HA BBIYMCIICHUE MACChl IPOJYKTA PEAKIIMH. 1 1
41 Tunbl XUMUYECKUX PEAKIUH. 1 1
42 THuIbI XUMHYECKUX PEaKIMi Ha IPUMEPE CBOMCTB BOBI. 1 1
43 CkopocTh XuMU4eCcKux peakuuil. Karanuszatopsl. 1 1
44 IIpakTuyeckasi pabora NeS. 1
«Ipusnaku xumuueckux peakunin» Macrpykrax Th
45 O06o0011eHre 1 cUCTeMaTU3alusl 3HAaHUH 110 TeMe «H3meneHus, npoucxooaujue 1 1
C gewecmaeamu).
46 Kountpousbuas padora Ne3 o teme «3meHenus, npoucxoosuue ¢ 1
sewecmeamu.
6 Teopusi JJIEKTPOJUTHYECKON JAUCCOUMALMHM MW CBOMCTBAa KJIAacCoOB
HEOPraHM4YeCKHX COeIMHEeHUI 22 19
47 PaGota nan ommbkamu. Koppekimonnas pabota 1o teme «M3menenus, 1 1
npoucxooawue ¢ gewgecmeamuy. PacTBopeHUe Kak (PU3HKO — XUMUYECKUIN
npouecc. Tunsl pactBopoB. [ToBTopHbIi nHCTpYKTaXx 1o T.b.
48 OnekrponuTtrueckas auccounanus (/1) 1 1
49 Ocnosuble nonoxenus Teopun D/1. (TD/I) 1 1
50 HonHbIe ypaBHEHNS peakIuil 1 1
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51 VcioBusi  MpoTEeKaHUs  XUMHUYECKUX  peakuid  MEeXIy  pacTBOpaMu 1 1
AJIEKTPOJIUTOB JIO KOHIIA
52 Kucnotsl, ux xkmaccuduxausi. 1 1
53 CBoiicTBa KHUCIIOT. 1 1
54 OcHoBaHus1, UX Kiaccuukanus. 1 1
55 CBoiicTBa OCHOBAaHMII. 1 1
56 Oxkcuppl, uX KIaccu(UKAINS U CBOMCTBA. 1 1
57 Comau, ux CBOMCTBA. 1 1
58 ['eHeTnyeckas CBS3b MEXAY KJIacCaMU HEOPTaHUUECKUX COSAMHEHUIA. 1 1
59 IIpakTuyeckass padora Ne6. «CBoiicTBa KHCIOT OCHOBaHUHM, OKCHIIOB M 1
cosein». Mucrpykraxk Th
60 O06oOmenne W cucTeMaTu3alnMs 3HaHUKH 10 TeMe: «PacTBopeHHe w 1 1
pacTBOPHIY.
61 OxkucnuTenbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP). 1 1
62 Cocrasnenue snexkTponHoro 6ananca B OBP. 1 1
63 CBoiicTBa IPOCTHIX U CIOKHBIX BemiecTB B cBere T/ u OBP 1 1
64 Hrorosasi kKoHTpobLHast padoTa 1
65 PaGora nan ommbkamu. Koppekunonnasi pabota Mo UTOTOBOM K/p
1 1
66 O06o0mieHne u cucremMaru3anus 3HaHU Mo Teme «PacTBopenue. PacTBopsl. 1 1
CBolicTBa pacTBOPOB AIEKTPOJIUTOB, HOHHBIE ypaBHEeHUs:, OBP».
67 IIpakTyeckas padora Ne7. Pemenne skciepuMEHTANBHBIX 3a7ad 10 TEME: 1
«OBP» Uucrpykrax Th
68 [TopTpeTHas ranepest BEIMKHUX XUMHKOB 1 1
Hroro 68 57
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Temaruueckoe MmIaHUPOBAHUE IO XMMHUH COCTABIIEHO C yUe€TOM pabodeil mporpaMMbl BocIUTaHus. BocnuTarenbHbli MOTEHIIMAT JAHHOTO y4eOHOT 0 IIpeaMeTa
o0ecrevnBaeT pean3ainio CIeAYIONUX EeJIeBhIX MPUOPUTETOB BocnuTaHus ooydarommxcs O0O:

1.

mEO 0N

BocnuTsiBaTh TpaMOTHBIX, 00pPa30BaHHBIX JIIOJIEH, MTATPUOTOB CBOEH CTpaHbl, JIFOJEH ¢ aKTUBHOM I'pa)K/1aHCKOW MO3UIMENH, KOHKYPEHTHO-CIIOCOOHYIO
JUYHOCTb; MPOJIOJHKATH Pa3BUTHE BAPUATHBHOTO 00pa30BaHUS B IIKOJIE, BHEAPSS B MPAKTUKY HAIMOHAILHO PETHOHATBHBIA KOMITOHEHT. [locTpoeHue
00pa30BaTeNbHON MPAKTUKU C YU€TOM PETMOHANBHBIX, COLIMAbHBIX TEHACHIIMI, BOCIIMTAHUE JAEeTEl B AyXe YBa)KEHHUS K CBOEH IIKOJIe, TOPOy, Kpalo,
Poccun, ucropun Poccnn u porHOro kpas.

[IpoBoauTh paboTy B COOTBETCTBUHU C CUCTEMOI NMPOQPHUIAKTUKN 0€3HAJ30PHOCTH U ITPABOHAPYIICHUI HECOBEPIICHHOJIETHUX.

CopneiicTBoBaTh (POPMHPOBAHUIO CO3HATEIBHOTO OTHOIICHMS YUYAIIMXCS K CBOEH KHU3HH, 3/I0POBBIO, a TAKXKE K KHU3HH H 3/I0POBBI0 OKPYKAIOIIUX
monei, odecrieuenne B MBOY COIIl Ne 1 ycnoBuii pu3nyeckoro, mCUXOJOTHYECKOT0, COIMATBHOTO M JIyXOBHOTO KOMQOpPTa, CIIOCOOCTBYIOLIUX
COXPaHEHHMIO U YKPEIUICHHUIO 37I0POBbsI CYOBEKTOB OOpa30BaTEIbHOTO Mporecca, (HOPMUPOBAHHMIO SKOJIOTUYECKOH KYJIBTYpPBI, UX MPOAYKTUBHOU
yueOHO-T03HABATEIbHON JEATEIIbHOCTH, OCHOBAaHHOW HAa pPAallMOHAIBHON OpraHu3aluu y4yeOHOro Tpyda M KyJbType 30pOBOro o0pasza KH3HU
JUYHOCTH.

OpranuzoBaTh pabOTy C CEMbSMHU HIKOJbHUKOB, MX POJUTENSMU WJIM 3aKOHHBIMH TPEACTABUTEISIMH, HAIPABICHHYI0 Ha COBMECTHOE pEIICHUE
npo0JieM JUYHOCTHOTO PAa3BUTHUS AETEH, CO3/1aTh YCIOBHS JAJS y4acTHsl CEMEW ydalluxcs B BOCIUTATENILHOM IPOILECCE, PA3BUTHS POAUTEIBCKUX
OOIIECTBEHHBIX OOBEAMHEHU, TTOBBIIICHUS] AaKTUBHOCTH POJUTENBCKOTO COOOIIECTBA; MPUBIEKATh POJUTEIBCKYIO OOLIECTBEHHOCTh K YYacTHUIO B
CaMOYITPaBJICHUU IIKOJIOM.

[TonnepxuBaTh y4eHHUECKOE CaMOYIpaBICHHE-KaK Ha YpOBHE MIKOJIbI, TAaK M Ha YPOBHE KIACCHBIX COOOIIECTB, Pa3BUBATh CAMOYIPABICHUS
NIKOJILHUKOB, TIPEIOCTABIISATh UM PEATbHYIO BO3MOKHOCTh Y9acTHS B YIPABICHUU 00Pa30BaTEIbHBIM YUPESIKICHUEM, B JEATSIBHOCTH TBOPYCCKHUX U
0OIIECTBEHHBIX 00bETUHEHHUH PA3IMYHOI HAPABICHHOCTH.

Opranu3oBaTh MPOPOPUCHTANMOHHYIO PaObOTy CO MIKOJIHHIUKAMHU.

BoBrnekaTh MIKOTFHUKOB B KPYXKKHU, CEKIIUHU, KITYObI CTYIHH U WHbIE 00bEMHEHHS C 11eTbI0 00eCneUeHNs caMopeann3alii THIYHOCTH.

Peanu3oBaTh MoTeHIMA KJIACCHOTO PYKOBOJICTBA B BOCIIUTAHUM LIKOJIbHUKOB.

Hcnonb30BaTh B BOCUTAHUU AT BOZMOKHOCTH IIKOJIHHOTO YPOKa (MHTEPAKTUBHBIE (DOPMBI 3aHSATHIN).

. IonnepxuBaTh ACATEIHHOCTh (PYHKITMOHUPYIOMUX Ha 0a3€ IMIKOJIBI IETCKUX OOIIECTBEHHBIX 00bEIMHEHUM.
. BOBIIeKaTh LIKOJIBHUKOB B MHTEPECHYIO M TOJIE3HYIO Ul HUX AEATEIIBHOCTb, KOTOpas IMPEIOCTaBUT UM BO3MOXHOCTb CaMOPEAIU30BaTbCS B HEH,

HpI/IO6pCCTI/I COMMAJIBHO 3HAYMMBIC 3HAHHW, Pa3BUTH B cebe BaKHEIC AJid CBOCTO JIMYHOCTHOI'O pa3BUTHUA CONUAJIBHO 3HAYMMBIC OTHOIICHMS, MMOJIYy4aTh
OIIBIT YYaCTHA B COLIMAJIBHO 3HAYUMBbIX JICJIaX.
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3)IIpakTHyecKkasi 4acTh MPOrpaMmMbl (KOHTPOJIb)

Bua xonTpoJs, tema

1 yeTBepTH

2
yeTBePTh

3 YyeTBepTH

4 yeTBEpTH

roj

IpakTnyeckas padora Nel. «IIpuémbl
oOparteHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM.

+

IIpakTnyeckas padora Ne2. «Habmonenue 3a
TOPSIIIIEH CBEUON.

IIpakTnyeckas padora Ne3. «AHaiu3 MOYBBI U
BOJIBIY.

IIpakTyeckas padora Ned. «IIpuroroienue
pacTBopa caxapa c 3aJJaHHOH MaccoBOH J1oJeit
PacTBOPEHHOIO BEILECTBAY.

IIpakTuyeckasi pabora NeS.
«IIpu3HaKM XUMHYECKUX PEAKLIHI».

IIpakTuyeckas padora Ne6. «CBolicTBa KUCIOT
OCHOBAHWI, OKCHUJIOB 1 COJICH ).

IIpakTuyeckas padora Ne7. Peumenue
AKCIEPUMEHTAJIBHBIX 3a1a4 10 Teme: «OBPy.

Hroro

KonTposbnas padora Nel no teme: «4dmomsi
XUMUYECKUX D1eMEHM OB

KonTpoabnas padora Ne2 no teme: «Coedunenus

XUMUYECKUX D1eMEHM OB

KonTtpoabnas padora Ne3 no teme «/3menenus,
NpouUcxoosiyue ¢ 6eujecmeamu.

HTorosasi KOHTpPOJIbHas1 padoTa

Hroro

[a—y
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4) YueOHasi nporpaMmma

Koan4yecTBO 4acoB B HeaesIo0:

2 yaca (3aroj 68 yacon)

Paznen, Tembl Bcer [inanupyembie pe3ysibTaThbl
ypo 0 IIpenmeTHsbIe MeranpeameTHsie JInyHOoCTHBIE
Ka 4aco
B
1 BBenenue B XMMHIO 6
1. BBOAHBII HHCTPYKTaXK 3HaTh IPEIMETHl U3YUECHUS Ilo3nasamenvuple: CaMOCTOATEIBHOE dopmMupoBaHue
o Th npu pabore B €CTECTBEHHOHAYYHbBIX JUCLUUIUIMH, B | BblIEJICHUE U (POPMYIUPOBAHUE [I03HABATEJIbHOTO UHTEpECa K
KaOuHeTe TOM YHCIIE XUMUU; MO3HABaTENbHOM 11enu; pedrexcus IpPEAMETY, YBEPEHHOCTHU B
xumuu. Ilpenmer pa3nuyath: TENA U BELIECTBA; CTIOCOOOB U YCIIOBUH JIEHCTBHS, BO3MO>KHOCTH TT03HAHUS
xumuu. Bemectsa. XUMHUYECKUN 3JIEMEHT U MPOCTOE KOHTpOJIb U OLIEHKA Ipoliecca U IPUPOJIbL, CAMOCTOSITEIIBHOCTH B
BELIECTBO; UCIIOJIb30BAThH IIPU Pe3yJIbTaTOB JIEATEIbHOCTH; YMEHUE IpUOOpPETEHUH 3HAHUH O
XapaKTEPUCTUKE BELIECTB IMOHATUS: | aIEKBAaTHO, OCO3HAHO U ITPOU3BOJIBHO (U3MYECKUX U XUMHUYECKHX
«aToOM», «MOJIEKYJIa», «BEILECTBOY, CTPOUTH PEYEBOE BbICKA3bIBAHUE B SIBJIICHUSIX.
«IPOCTOE BEIIECTBOY, «CIIOKHOE YCTHOM U MUCbMEHHOU peyH. [TocTeneHnHo BrICTpanBaTh
BELIECTBOY», «CBOICTBA BEILIECTBY; Kommynuxamuenuwie: CcOOCTBEHHOE
OTMHCHIBATh: (OPMBI CYIIECTBOBAHUS | TUTAHUPOBAHHE yueOHOTO LIEJIOCTHOE MUPOBO33PEHUE:!
XUMHUYECKUX 3JIEMEHTOB (CBOOOIHBIE | COTPYIHUYECTBA C YUUTEIEM U OCO3HAaBaTh MOTPEOHOCTH U
1 aTOMBI, ITPOCTHIE BELIECTBA, CBEPCTHUKAMM — OIIPENIECTICHHE TOTOBHOCTB K

CJIO)KHBIE BEIIECTBA);
XapaKTepU30BaTh: OCHOBHbBIC
METOJIbI H3y4YCHHS €CTECTBEHHBIX
JTUCIUTLINH (HaOJt0IeHHe,
IKCIIEPUMEHT, MOJICTTHPOBAHHE),
BEIIECTBO MO €r0 XMMHYECKOH
(dhopmysie coraacHo IIaHy:
KaueCTBEHHBIN COCTaB, TUII
BelecTBa (IMIPOCTOE MITH CIIOKHOE)

1I€JIA; TOCTaHOBKa BOIIPOCOB -
COTPYJTHUYECTBO B MIOMCKE U cOOope
“H(pOpMaIIUK; TOCTATOYHOMN TTOTHOTOU U
TOYHOCTBIO BBIPaXkaTb CBOU MBICIIA B
COOTBETCTBUU C 3aJja4aMU U YCIOBUAMH
KOMMYHUKAIUH; BJIAJCHUE
MOHOJIOTHYECKOW U TUATTOTMYECKOU
(dbopmamu peyn.

Pecynamuensie: nocTaHOBKa yueOHOU
3a7a4¥ Ha OCHOBE COOTHECEHHUS TOT'O, YTO
YK€ U3BECTHO M YCBOCHO YYalllUMUCS, U
TOT'0, YTO €€ HEU3BECTHO; ONPEICIICHUE
MOCIEIOBATEIBHOCTH TPOMEKYTOUYHBIX

caM000Opa30BaHUIO, B TOM YUCIIE
¥ B paMKaX CaMOCTOSTEbHON
ACATCIIbHOCTHU BHE IIKOJIBI,
OLICHUBATh KM3HECHHbIC
CUTyalluu C TOYKH 3PpCHUA
6e30macHoOro 0opasza KU3HU U
COXpaHEHHUS 3/I0POBbS;
OLICHHBATh YKOJIOTHYECKUN PUCK
B3aMMOOTHOIIIEHUH YeJIOBEKa 1
TPUPOJIBL.
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1esei ¢ yueToM KOHEYHOTO pe3yIbTaTa

[IpeBpatienus
BellecTB. Ponp xumun
B JKH3HU YEJIOBEKA.

Hcnonp30BaTh pH XapaKTEPUCTHKE
BEIIECTB MOHATHS: «aToM,
«MOJIEKYIIa», «BEIIECTBOY, IIPOCTOE
BEIIECTBOY, «CII0KHOE BEIIECTBOY,
«CBOWCTBA BEILIECTBY, «XMMUYECKHUE
SBIICHUSI», «(PU3UUECKUE SBICHUSY,
OITMCHIBATH CBOICTBA BEIIECTB
(TBEpABIX, XKUAKHUX, Fa3000pa3HBIX);
OOBSCHSTDH CYIIHOCTh XMMUYECKUX
SIBJICHHI (C TOYKHU 3PEHUSI aTOMHO-
MOJIEKYJIIPHOTO YYEHUS) U UX
MPUHIUIHAIBHOE OTIINYHE OT
(bU3NUECKUX SIBICHUN;
XapaKTeprU30BaTh POJIb XUMUU
(TTOJIOKUTENBHYIO U
OTPHIIATENIbHYIO) B )KU3HHU YEJIOBEKa,
apryMEeHTHPOBATh CBOE OTHOIICHHE
K 3TOM mpo0dJeme.

Ilo3nasamenvhble: CaMOCTOSTEIILHOE
BbIIeTICHUE U (pOopMUpOBaHUE
M03HABATEJIBHOM 11eTH; TOUCK U
BBIJICTICHUE HEOOXOIMMON HH(OPMAITHH,
C MPUMEHEHUEM METO/I0B
MH(POPMAIIMOHHOTO MOMCKA, PedIeKCHs
CIOCO0OB M YCIIOBUH JACHCTBUA,
KOHTPOJIb U OLIEHKA Ipoliecca U
PE3yNIbTATOB JIEATEIHHOCTH; CMBICTIOBOE
YTEHUE, YMEHHE aJIEKBATHO, OCO3HAH-HO
Y IPOU3BOJIBLHO CTPOUTH PEUEBbHIC
BBICKa3bIBaHUSI B YCTHOM U MMUCbMEH-HOU
peun; IeiCTBUS CO 3HAKOBO —
CUMBOJIMYECKUMHU CPEACTBAMU
Kommynuxamuenuwie:

IJIaHUPOBaHUE y4€OHOTO
COTPYJIHUYECTBA C yUYUTEIIEM U
CBEPCTHHUKAMHU — OIpE/ICTICHHE

LIE€TTU; TOCTaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOUCKE U cOope
nH(pOpMaILuY; yIIpaBJIeHHE MOBEICHUEM
napTHepa - KOHTPOJIb, KOPPEKITHs,
OLICHKA JEHUCTBUN MTapTHEPA;

YMEHHE C JOCTATOYHOM MOJHOTOW U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHUKAIMU; BIAJIECHUE MOHOJIOTU-
YeCKOM U Jualornyeckoit popmamu
peun.

Pecynamuensie: nocTraHOBKa yueOHOU
3a/1a4d Ha OCHOBE COOTHECEHUS TOT0, UTO
YK€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOT0, YTO €I11€ HEU3BECTHO; ONPEIEIICHUE
MOCJIeIOBATEITLHOCTH TPOMEKYTOUHBIX

dopmMupoBaHUE
CaMOCTOSITEJIbHOCTH B
IpUOOpPETEHUN HOBBIX 3HAHUH,
MIPAaKTUYECKUX YMEHUH,
LEHHOCTHOTO OTHOIIEHUS K cebe
U OKPYKaroIIUM, K
IPUOOPETEHUIO HOBBIX 3HAHUM,
OTHOIIEHHUE K XUMHH, KaK
3JIEMEHTY 00111e4YeI0OBeYeCKOn
KYJITYpbI, YBaXXEHHE K TBOpLIAM
HAyKU U TEXHUKH.

[TocTenenHo BeICTpanBaTh
COOCTBEHHOE

LIEJIOCTHOE MUPOBO33PEHUE:!
OCO3HAaBaTh MOTPEOHOCTH U
TOTOBHOCTb K
camMo00pa3oBaHuUIO, B TOM YHCIIE
U B PaMKax CaMOCTOATEIbHON
NESATEIIBHOCTH BHE LIKOJIBI;
OLICHUBATh KU3HEHHBIE
CUTYAIIH C TOYKU 3PEHHUS
Oe3omacHOro 00pasa KU3HU U
COXPAaHEHHUS 3/10POBbS;
OLICHHUBATh SKOJIOTUYECKUI PUCK
B3aMMOOTHOIICHHUH YEJIOBEKA U
MIPUPOJBI.
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1eJel C y4eTOM KOHEYHOTO Pe3ysIbTaTa;
COCTAaBJIEHUE IIJIaHA U
HOCIEN0BATEILHOCTH NEUCTBUI

IIpakTHYeckas
padora

Nel. «IIpuémsl
oOpareHus ¢
1a00opaTOPHBIM
000pyZJ0BaHUEM»
HNucrpykrax Th

[TpoBoauTH HAOIOACHUS CBOMCTB
BELIECTB U SBJICHUH, MPOUCXOASIIUX
C BELIECTBAMU;

COOJIIOAATH MpaBUIa TEXHUKH
0€30MaCHOCTH NIPU TPOBEICHUH
Ha0II0IeHUH 1 1a00paTOPHBIX
OTIBITOB.

Ilo3nasamenvhble: CaMOCTOSTEIILHOE
BblJIeJIeHUE U (POPMUPOBAHUE
MO3HABATEIBHON Lenn; pedaeKcus
CIOCO0OB M YCIIOBUH JACHCTBUA,
KOHTPOJIb U OLIEHKA Ipoliecca U
Pe3yIbTATOB JIEATENBHOCTH;
Kommynuxamuenple: niiaHupoBaHue
y4eOHOro COTpyJHUYECTBA
CBEPCTHHUKAMHU — OIpE/ICTICHHE

LI€JIN; IOCTAaHOBKA BOIIPOCOB -
COTPYJHUYECTBO B MIOMCKE U cOope
uH(pOpMalMY; YIIPABICHHE OBEICHUEM
MapTHEpa - KOHTPOJIb, KOPPEKIIMS,
OLIEHKa JIEUCTBUI NapTHepa;

YMEHHE C I0CTATOYHOMU MMOJTHOTON U
TOYHOCTBIO BBIPAXKaTh CBOM MBICJIH B
COOTBETCTBHH C 3a/lad4aMU U YCIOBUSIMU
KOMMYHHMKAIUH; BJIaJJEHUE MOHOJIOTU-
YeCKOM U Jualornyeckoi popmamu
peun.

Pecynamuenvie:

MIOCTAaHOBKA y4eOHOM 3a/1aun Ha OCHOBE
COOTHECEHHMSI TOTO, UTO YK€ U3BECTHO U
YCBOEHO YYalllUMUCS, ¥ TOTO, 4TO €I
HEU3BECTHO;

OIIpEEIIEHUE MOCIIEI0BATEIEHOCTH
MIPOMEXKYTOUHBIX LIEJIEH C yUETOM
KOHEYHOI'O Pe3yJIbTaTa;

COCTaBJICHHE IJIaHa U
IIOCJIEI0BATEILHOCTH ICUCTBUN,
KOHTPOJIb B pOopMe cpaBHEHUS criocoda
JEICTBHS U €ro pe3yibpTaTa ¢ 3aJaHHbIM
9TaJIOHOM C 11eJIbI0 OOHApY>KEHUs

dopMupoBaHue
CaMOCTOSITEJIbHOCTH B
pUOOPETEHNU HOBBIX 3HAHUH,
MPAKTHYECKUX YMEHUH,
LEHHOCTHOI'O OTHOIIEHHUS K ce0e
U OKPYKaIOIIUM, K
MPUOOPETEHUIO HOBBIX 3HAHMIA,
OTHOIICHHUE K XUMHH, KaK
3JIEMEHTY 00IIIeUETIOBEYECKOM
KYJIBTYPBI.

44




OTKJIOHCHHH W OTJIMYHI OT dTAJ0HA;
KOPPEKIIHs — BHECEHHE HEOOXO0IMMBIX
JOTIOJTHEHUH U KOPPEKTHUB B IIJIaH U
croco0 IEHCTBUS B CITydae PacXOKICHUS
ATaJIOHA, PEATBHOTO JICUCTBHS M €TO
MPOAYKTA; OLE€HKA - BLIACICHUE U
OCO3HAHUE yUYalTUMHUCS TOTO, YTO yKE
YCBOEHO U YTO €IIE MOJICHKUT
YCBOCHHIO, OCO3HAHUE KaueCcTBa U
YPOBHS YCBOCHMUS.

[Tepuonuueckas
CHCTEMa XHMHUYECKHX
3JIEMEHTOB JI.W.
MenpgeneeBa. 3HaKH
XHUMHYECKHUX
DJICMCHTOB.

OnwuchIBaTh: TaOIMYHYIO

dbopmy Ileprnonnyueckoit cuCTEMBI
XUMHAYECKHX 3JICMCHTOB; ITOJIOKECHUE
snemenTa B Tabnuue /. U.
MeHeneeBa, UCNOIb3YsI TOHSTUS
«IIEPUOJI», «KTPYIIIAY, «TJIaBHAs
MOJIrPyYIIaY, «I000YHAs
MOATPYIIIIAy, UCIIOJb30BaTh IIPHU
XapaKTEPUCTHKE BEIICCTB MOHSTHS:
«aTOM», «MOJICKYJIa», «XUMHUYCCKUI
AIIEMEHTY», «XXUMHYECKUH 3HAK, HITH
CHMBOII.

Ilo3nasamenbvuble: CaMOCTOSTEIIBHOE
BBIJICJICHHE U (POPMUPOBAHUE
MTO3HABATEIbHOU 1IEIH; pedIIeKCHs
Croco0O0B U YCIIOBHI JCHCTBUS,
KOHTPOJIb U OLIEHKA Mpolecca u
pe3yJIbTaTOB AEATEIbHOCTH; CMBICIOBOE
YTEHUE, YMEHHE aJIEKBATHO, OCO3HAHHO U
MPOU3BOJIBHO CTPOUTH PEUEBBIE
BBICKA3bIBAaHUS B YCTHOM M MMCbMEHHOMN
peuu; ACUCTBUSA CO 3HAKOBO—
CUMBOJIMYECKMMHU CPEACTBAMU
Kommynuxamuenwie:

TJIAaHUPOBaHHUE Y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEpCHUKAMU — OIIPENICIICHUE

1LI€JIW; TOCTaHOBKA BOITPOCOB —
COTPYJTHUYECTBO B MIOMCKE U COOpE UH-
(dbopmaruu; ynpaBlieHUE TOBEICHUEM
napTHEPaA - KOHTPOJIb, KOPPEKIU,
OILICHKAa JEHUCTBUN MMAPTHEPA;

YMEHHE C I0CTATOYHOU IOJTHOTON U
TOYHOCTBIO BBIPakKaThb CBOM MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHUKAIIUH; BJIAJCHUE
MOHOJIOTHYECKON U JAUaI0THUeCKOMN
(dhopMaMu peuu.

dopmupoBaHUE
CaMOCTOATEJILHOCTH B
nproOpeTeHNH HOBBIX 3HAHUIA,
IIPaKTUYECKUX YMEHUH,
LIEHHOCTHOT'O OTHOIIIEHUS K cebe
U OKPY’KaIoIUM, K
nproOPETEHUI0 HOBBIX 3HAHUH,
OTHOIIEHHUE K XUMHH, KaK
3JIEMEHTY 0011e4eI0BEYeCKOM
KYJIBTYpBI.
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Pezynamuenoie:

MMOCTAaHOBKA y4eOHOM 3a/1la4 Ha OCHOBE
COOTHECEHHsI TOTO, YTO YK€ U3BECTHO U
YCBOEGHO YYaIllUMHCS, U TOTO, YTO €I
HEU3BECTHO; ONPEICIICHHE
MOCJIeI0BATEILHOCTH TIPOMEKYTOUHBIX
1eJIed C y4eTOM KOHEYHOTO pe3ysIbTaTa;
COCTAaBJICHME IIJIaHA U
MOCJIEIOBATEILHOCTH JSHCTBUM,
KOHTPOJIb B JOpME CpaBHEHHS CIIoco0a
NEUCTBUS U €T0 pe3yibTaTa C 3aJaHHbIM
3TAJIOHOM C 1I€JIbI0 OOHApyKEHUs
OTKJIOHEHHMI M OTIIMUMHU OT ATaJIOHA;
KOPPEKIIHs — BHECCHHE HEOOX0IMMBIX
JOTIOJTHEHUH U KOPPEKTHUB B IIJIaH U
croco0 IEHCTBUS B CITydae PacXOKICHUS
ATaJIOHA, PEATBHOTO JICUCTBHS M €T0
MPOJIYKTa; OIIEHKA - BBIJICIICHUE 1
OCO3HaHUE yYalllUMHUCS TOTO, YTO yiKe
YCBOCHO U YTO €III€ TOJICHKUT
YCBOEHUIO, OCO3HAHUE KAYEeCTBA U
YPOBHS YCBOCHHSI.

XHUMHUYECKHE
(bopMyIBI.
OTHOCHUTENIBHAS
aToOMHas 1

MOJICKYJIsSIpHAas Macca.

Hcnonb30Bath mpu XapaKTEPUCTHKE
BCIIICCTB IIOHATHUA:
«K02((PUIIMEHTHI», KHHACKCHI,
«OTHOCHTEJbHAsI aTOMHAsI Maccay,
«OTHOCUTEIbHAsI MOJEKYIIsIpHAas
Maccay, «MaccoBast JI0JsI DJIEMEHTAY;
3HAaTh: XUMHYECKHE CHUMBOJIBI, HX
Ha3BaHUA W IPOU3HOUICHUC,
XapaKTepU30BaTh: BEIIECTBO MO

€ro XuMHUYECKOH (hopMyJsie COTIacHO
IJIaHY: Ka4eCTBEHHBIN COCTaB, THII
BelecTBa (IMMPOCTOE UITH CIIOKHOE),
KOJIMYECTBEHHBIN COCTaB,
OTHOCHUTCIIbHAA MOJICKYJIAPHAA

Ilo3nasamenbvuble: CaMOCTOATEIIBHOE
BBIJICJICHHE U (POPMYIIUPOBAHUE
MO3HABATENbHOM 11eNu; pedrekcus
Croco0O0B U yCIIOBUHM JCHCTBUA,
KOHTPOJIb U OIIEHKA Ipoliecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIeKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTDH PEYECBOE BHICKA3HIBAHUE B
YCTHOM U MHUCBbMEHHOW peyH.
Kommynuxamuenwie:
IJTAaHUPOBaHHUE Y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMH — ONpe/IeTICHUE

11€JIM; TOCTAaHOBKA BOITPOCOB -

dopMupoBaHue
[I03HABATEIBHOIO UHTEpECa K
IIPEIMETY, YBEPEHHOCTHU B
BO3MOYXHOCTH MO3HAHUS
IPUPOJIBI, CAMOCTOSTENBHOCTH B
MPUOOPETEHNH 3HAaHUH O
($U3NYECKUX U XUMUYECKUX
apieHusx. [locreneHHo
BBICTPaMBaTh COOCTBEHHOE
LEJIOCTHOE MUPOBO33pEHUE:
0CO3HaBaTh MOTPEOHOCTH U
TOTOBHOCTb K
camM000pa30BaHUIO.
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Macca, COOTHOIIICHHE MacC
9JIEMEHTOB B BEIIICCTBE, MaCCOBEIC
JIOJIA 3JIEMEHTOB B BEUIECTBE (IS

CJIO’)KHBIX BEIIIECTB);

BBIYHCIIATh OTHOCUTEIHHYIO
MOJIEKYJIIPHYIO MacCy BEIIECTBA U
MacCOBYIO JIOJIF0 XUMHYECKOTO
DJICMCHTA B COCIMHCHMSIX.

COTPYZHUYECTBO B MTOKUCKE U cOOpe

nH(OPMAILIUY; TOCTATOYHOU MOHOTON U

TOYHOCTBIO BbIPpAKaTh CBOW MbBICJIU B

COOTBCTCTBHUH C 3aa4aMU U YCIIOBUAMU

KOMMYHHUKAIUU; BJIaJICHUE
MOHOJIOTHYECKOW U TUATIOTMYECKOM
dhopmamu peun.

Pezynamuenwie: oCTaHOBKA YI€OHOMH

3a/1a4¥ Ha OCHOBE COOTHECEHHsI TOT0, YTO
YK€ U3BECTHO U YCBOCHO YYAIUMHUCS, U
TOT0, YTO €I11€ HEU3BECTHO; ONPEIECICHHUE
IIOCJIEI0BATEILHOCTH IIPOMEKYTOYHBIX
L[eJIeH ¢ y4ETOM KOHEYHOI'O Pe3yJsbTara;
MOJTy4aTh XMMUYECKYI0 HHPOPMALIUIO U3

Pa3JIUIHBIX UCTOYHUKOB,

OIpCACIIATD O00BEKT U aCIEKT aHAIM3a U

CUHTE3a;
OHpeILCHﬂTB KOMIIOHCHTHI O6”I)€KT8, B
COOTBETCTBHUHU C ACIIEKTOM aHAJIN3a U
CUHTE3Q;

OCYIIECTBIISATH KAUECTBEHHOE U
KOJIMYECTBEHHOE ONMCAHNE
KOMITOHEHTOB O0BEKTA;

OHpeI[eJ'ISITI) OTHOIIICHUA O6”I)€KTa C
JIPYTUMH O0BEKTaMH;

OTIPEIENIATh CYIIECTBEHHbBIC MMPU3HAKU
00BeKTa.

IIpakTH4eckas
padora Ne2.
«Habmonenue 3a
ropsIen CBEYO»
HNucrpykrax Th

[IpoBoauTH HAOMIOAEHUS CBOMCTB
BELIECTB U ABJIEHUH, MPOUCXOASIIUX
C BEILIECTBAMU;

coOJr01aTh MpaBUiia TEXHUKA
0€30MaCHOCTH MIPU TPOBEICHUH
HaOIt0IeHNH 1 TabOpaTOPHBIX
OTIBITOB.

Ilo3nasamenvhobie: caMoCTOSITENBHOE
BBIJICJICHHE U (POPMYJIUPOBAHNTE
MO3HABATENBHOM 11enu; pedrekcus
CIOCO0O0B M yCIIOBUM JCHCTBUA,
KOHTPOJIb U OIIEHKA MpoIliecca u
PE3YJIbTATOB JICATEIHLHOCTH; YMECHHE
a/IeKBaTHO, OCO3HAHO W MPOU3BOJILHO
CTPOUTH PEUCBOC BEICKA3bIBAHNIC B

dopMupoBaHue
IIO3HABATEIBHOIO UHTEpECa K
IIpEAMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITO3HAHUSA
IIPUPOJIbI, CAMOCTOSITEIILHOCTU B
MPUOOPETEHNH 3HAHUH O
($U3NYECKUX U XUMUYECKUX
ABJIeHUsIX. PopMHupoBaHHe
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YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxamuenuie:

IUIAaHUPOBaHHUE y4eOHOTO
COTPY/IHMUYECTBA C YUUTEIIEM U
CBEPCTHUKAMM — ONIPE/ICTICHUE

LI€TTH; TOCTAaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
nH(OPMALIUY; TOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBUHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIUN; BJIaJICHUE
MOHOJIOTHYECKOW U TUATTIOTMYECKOU
dhopmamu peun.

Pezynamuenble: TOCTaHOBKA yUeOHOU
3a/1a4d Ha OCHOBE COOTHECEHUs TOTO, YTO
y’K€ U3BECTHO U YCBOCHO YYAIIUMMUCS, U
TOTO, 4TO €1l€ HEU3BECTHO; ONPEIEIICHUE
MOCJIeI0BATEILHOCTH TIPOMEKYTOUHBIX
LeJed ¢ y4eTOM KOHEYHOTO pe3yJsIbTaTa;
OTpeeNsATh, UCXOs U3 YUeOHOM 3a/1auH,
HE00X0IMMOCTh HEMTOCPEACTBEHHOTO WU
OTIOCPEIOBAaHHOTO HAOJIIOICHHS;
CaMOCTOSITENNEHO (POPMHUPOBATH
MporpaMMy SKCIIEPUMEHTA.

CaMOCTOSITEITFHOCTH B
MPUOOPETEHUU HOBBIX 3HAHUM,
NPaKTUYECKUX YMCHHUH,
LIEHHOCTHOI'O OTHOIIEHHUS K ce0e
¥ OKPYKAIOIIUM, K
PUOOPETEHUIO HOBBIX 3HAHUH,
OTHOIIICHUE K XMMHUH, KaK
AJIEMEHTY 00IIeYeTIOBEYEeCKON
KYJBTYPBHI.

ATOMBI XUMHY€ECKHUX
3JICMCHTOB

OCHOBHBIE CBEJIECHUS
O CTPOCHHHU aTOMOB.
CocraB aTOMOB.
H3oTomnkl.

Hcnonp30BaTh Npu XapaKTEPUCTUKE
ATOMOB IOHSATHSA: «IIPOTOHY,
CHEUTPOHY, «IIEKTPOH,
«XUMHMYECKHUM DIIEMEHTY, «MacCOBOE
YHCII0», «A30TOID;

J1laBaTh XapaKTEPUCTUKY
XUMHUYECKHUX DIIEMEHTOB IT0 UX
noJjoxeHuro B Ileproanueckoi
CHCTEME XMMHUYECKHUX dJIeMEHTOB [].

Pecynamuenvie:

MPUHUMAIOT U COXPAHSIOT YUeOHYIO
3aJady, yYUTHIBAIOT BBIICJICHHBIC
YUUTEJIEM OpPUEHTHUPHI ACUCTBUS B HOBOM
y4eOHOM MaTepuaie B COTPYIHHYECTBE C
yUUTEIEM

Kommynurkamuenuvie:

MPOSIBJISIIOT aKTUBHOCTH BO
B3aMMOJICHCTBHH JJIsl PEIICHUS

dopMupoBaHue
II03HABATEJILHOTO MHTEpECA K
MpeIMETY, YBEPEHHOCTH B
BO3MO>XHOCTH TIO3HAHHUS
MIPUPO/IbI, CAMOCTOSTEIHHOCTH B
pUOOPETEHNH 3HAHUH O
(U3MYECKUX U XUMHUYECKHUX
saBieHusX. [locreneHHo
BBICTPanuBaTh COOCTBEHHOE
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N. MenneneeBa (XUMHYECKHUI 3HAK,
MIOPSIAKOBBIM HOMEP, IIEPUOL,
rpyImna, HoArpymmna, OTHOCUTEIbHAS

MIO3HABATENbHBIX M KOMMYHUKAaTHUBHBIX
3a71a4(3a1a10T BOMIPOCHL, (HOPMYITHPYIOT
CBOM 3aTPyIHEHUs, IPeUIaraloT NOMOILb

[EIOCTHOE MUPOBO33PCHHUE!
0CO3HaBaTh MOTPEOHOCTH U
TOTOBHOCTD K

aTOMHasi Macca, CTPOCHUE aToMa — | B COTPYAHUYECTBE)Pecynamuenuie: caM000pa30BaHHIO.
3apsi AApa, YUCIO MPOTOHOB U MOCTAaHOBKA y4eOHOM 3a/1a4ui Ha OCHOBE
HEWTPOHOB B s/pe, 00IIee YHCII0 COOTHECEHHSI TOTO, YTO YK€ H3BECTHO U
JJIEKTPOHOB). YCBOCHO yYaIIUMHKCS, ¥ TOTO, YTO CIIe
HEHM3BECTHO; ONPE/ICIICHIE
MOCJICIOBATEIBHOCTH TTPOMEKYTOUHBIX
1eJIeH C Y4eTOM KOHEYHOTO pe3ysibTaTa.
Crpoenue OnwuchIBaTh COCTaB M CTPOCHUE Ilo3nasamenvhbie: caMOCTOSITEIIHHOE dopmupoBanue
OJICKTPOHHBIX ATOMOB 3JICMCHTOB C ITOPAAKOBBIMHU BBIJICJIICHUC U q)OpMy.]II/IpOBaHI/IC IMO3HAaBAaTCJIIbHOT'O MHTCPECA K

000JIOUEK aTOMOB.

HoMmepamu 1—20 B [lepuoanueckoit
CHUCTEME XMMHUYECKUX 3JIeMEHTOB [1.
H. Menneneena;

COCTaBJISITH CXEMBI pacipeieNeHus
3JIEKTPOHOB I10 JIEKTPOHHBIM CJIOAM
B 3JICKTPOHHOM 000JI0UKE aTOMOB;
OOBSCHATH 3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB XUMUYECKHUX
3JIEMEHTOB (3apsI/10B sAJIep aTOMOB,
YHUCJIa SJIEKTPOHOB HAa BHEIITHEM
3JEKTPOHHOM CJIO€, YUCIIO
3aroJTHAEMBIX DJIEKTPOHHBIX CIOEB,
paaguyc aroma B Ilepuoanudeckoi
CUCTEME XMMHYECKHUX 3JIeMEeHTOB /l.
N. Menneneesa ¢ TOYKH 3pEHUS
TEOPHUH CTPOCHUS aTOMa;
CpPaBHUBATH CBOMCTBA aTOMOB
XUMHUYECKUX DJIEMEHTOB,
HaxOJSIIUXCS B OAHOM MEPUOJIE UITU
raBHoOU noarpynmne [lepuoanyeckoi
CUCTEMBbI XUMHUYECKHUX JIEMEHTOB J[.
N. MenneneeBa (3apsa0B siiep
aTOMOB, YHKCJIa JIEKTPOHOB Ha
BHEIITHEM DJIEKTPOHHOM CJIO€, YHCJIIO

MTO3HABATEIBHOU 1IEJTH; PedIIeKCHus
Croco0O0B U YCIIOBHI JCHCTBUS,
KOHTPOJIb U OLIEHKA Mpolecca u
pe3yIbTaTOB JACSITEIIBHOCTH; YMEHUE
aJIeKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTDH PEYCBOE BHICKA3bIBAHUE B
YCTHOM U MUCbMEHHOU peyH.
Kommynuxamuenwie:

TJIAaHUPOBaHHUE y4eOHOTO
COTPY/JHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMH — ONIPE/IeTICHUE

1LI€TTH; TTOCTAaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B MIOMCKE U cOOpe
“H(pOpMaIUU; TOCTATOYHOHN TTOTHOTOU U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIU; BIIaJICHUE
MOHOJIOTHYECKON U JTUaJOrHUeCcKOn
(dbopmamu peyn.

Pezynamuensie: TOCTaHOBKA YIEOHOU
3aJ]a4d Ha OCHOBE COOTHECCHHUS TOT'0, YTO
YK€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOTO, 4TO €Il HEU3BECTHO; ONPEIeTICHUE
MTOCJIEIOBATEILHOCTH TIPOMEKYTOUHBIX

IpeaMETy, YBEpEHHOCTH B
BO3MO>KHOCTH TTO3HAHUS
HOPUPOIBI, CAMOCTOATEIBHOCTH B
IpUOOpETEHUH 3HAHUH O
(bu3NYECKUX U XMMUYECKHX
sBieHusax. ®opmupoBanue
CaMOCTOSITEJIbHOCTH B
IPpUOOPETEHUH HOBBIX 3HAHUH,
NPaKTUYECKUX YMEHUH,
LIEHHOCTHOI'O OTHOIIEHHS K cede
Y OKPY’KaIOIUM, K
MIPUOOPETEHUIO HOBBIX 3HAHU,
OTHOILIEHHE K XUMHUH, KaK
3JIEMEHTY 00IIIeUETIOBEYECKOM
KYJIBTYpBHI.
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3arOJTHAEMBIX DJIEKTPOHHBIX CIOEB,
paauyc aToma;

JaBaTh XapaKTEPUCTHKY
XAMUYECKHX JIEMEHTOB II0 UX
nojoxxeHuto B [lepuoauyeckoii
CHCTEME XMMHUYECKHUX 3JIeMeHTOB /I,
N. MenneneeBa (XUMHYECKUH 3HAK,
IIOPSIAKOBBIN HOMEP, IIEPUOL,
rpyIa, HoArpyIa, OTHOCUTEIIbHAS
aTOMHasi Macca, CTpOeHHEe aToMa —
3aps Aapa, YUCIo MPOTOHOB U
HEHUTPOHOB B si/ipe, 0011ee YnuCiIo
3JICKTPOHOB, paclpeeacHre
3JIEKTPOHOB T10 AJIEKTPOHHBIM
CIIOSIM).

IeJIeH ¢ y4eTOM KOHEYHOTO Pe3y/IbTaTa;
MOJIy4aTh XUMHUYECKYIO HHPOPMAITUIO U3
Pa3IUYHBIX HCTOYHUKOB;

OmpeAesaTh OOBEKT U ACTICKT aHaIH3a U
CHUHTE3A;

OTIpeCIISATH KOMIIOHEHTHI 00BEKTA B
COOTBETCTBHH C aCIIEKTOM aHAJIN3a U
CHUHTE3a;

OCYIIIECTBIIATh KAYECTBEHHOE U
KOJIMYECTBEHHOE OIMMCAHUE
KOMITIOHEHTOB O0BEKTa;

OTIPE/CIISATh OTHOIICHUS 00BEKTa C
JIPYTUMH O0BEKTaMH;

OTIPECIISATH CYIICCTBCHHBIC TIPU3HAKU
00BeKTa.

Honrsl. MonHas
XUMHYECKas CBA3b.

CocTaBisTh CXeMbl 00pa30BaHUs
Pa3HBIX TUIIOB XMMUYECKOH CBSI3U
(noHHOW);

OTIPENIENIATh THII XUMUYECKON
CBSI3U 10 (hOpMYJIe BEIECTBa;
MIPUBOANTE TIPUMEPHI BEIIECTB C
Pa3HBIMU TUIIAMH XUMHUYECKON
CBSI3H;

XapaKTepu30BaTh MEXaHU3MBI
00pa3oBaHMs HOHHOU CBSI3H,
yCTaHaBIUBATh MPUUYUHHO-
CIIEZICTBEHHBIE CBSI3U: COCTAB
BEIIECTBA — TUI XUMHUECKON
CBSI3H;

COCTaBJISATH (POPMYIIbI OMHAPHBIX
COCIMHCHHI 10 BAJICHTHOCTH;
HaXO/IUTh BaJICHTHOCTb HJIEMEHTOB
o ¢hopmysie OMHAPHOTO
COEIMHEHMUSL.

Ilo3nasamenbvuble: CaMOCTOSTEIIBHOE
BBIJICJICHHE U (POPMYIIUPOBAHUE
MTO3HABATEIHHOU LIEIH; PeQIIeKCHs
CIIocO0O0B U YCIIOBHI JCHCTBYS,
KOHTPOJIb U OLIEHKA IpoLEecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIEKBaTHO, OCO3HAHO U IPOU3BOJILHO
CTPOUTH PEYEBOE BHICKA3BIBAHUE B
YCTHOM U MUCbMEHHOW peyH.
Kommynuxamuenwie:

TJIAaHUPOBaHHUE Y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMU — OINIPE/ICIICHUE

11€JIA; TOCTaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B TIOMCKE U cOope
nH(pOpMaLIUK; JOCTATOYHOU MOJIHOTON 1
TOYHOCTBIO BBIPaXkaTb CBOM MBICIIA B
COOTBETCTBUHU C 3aJja4aMU U YCIOBUIMH
KOMMYHUKAIIUH; BJIAJCHUE
MOHOJIOTHYECKON B TNaJJOTMUEeCKON

dopmupoBaHue
[I03HABATEJILHOTO UHTEpeca K
npeaMeTy, yBepEHHOCTHU B
BO3MO>KHOCTH TTO3HAHUS
IIPUPOJIBI, CAMOCTOSTENBHOCTH B
MPUOOPETEHNH 3HAaHUH O
($U3NYECKUX U XUMUYECKUX
sBieHusx. ®opmupoBanue
CaMOCTOSITEIBHOCTH B
MIPUOOPETEHNU HOBBIX 3HAHUH,
IPAKTUYECKUX YMEHUH,
LIEHHOCTHOI'O OTHOIIEHHS K cede
Y OKPY’KaIOIUM, K
MPUOOPETEHUIO HOBBIX 3HAHU,
OTHOILIEHHUE K XUMHH, KaK
3JIEMEHTY 00IIEeUeTIOBEYECKOM
KYJbTYpBI.
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dhopmamu peun.

Pezynamuenvie: ocTaHOBKA YIeOHOM
3aJ]aui Ha OCHOBE COOTHECEHUS TOTO, YTO
y’K€ U3BECTHO M YCBOCHO yYaIllUMUCS, U
TOTO, YTO €IIE¢ HEM3BECTHO; ONPECIICHHE
MOCIIEZI0BATEIHLHOCTH TIPOMEKYTOUHBIX
1esied ¢ yu€ToM KOHEYHOT'O pe3yJibTara

10.

KoBanenrtHag cBsa3b.

OOBACHATH 3aKOHOMEPHOCTH
W3MECHEHUSI CBOWCTB XMMHUYECKUX
3JIEMEHTOB (3aps110B s7Ep aTOMOB,
YHCIIa 3JICKTPOHOB Ha BHEIITHEM
3NIEKTPOHHOM CJIO€, YHCIIO
3aIOJTHAEMBIX AJICKTPOHHBIX CIIOEB,
paaguyc aToma,
ANIEKTPOOTPHULIATEIHHOCTB,

METATNIMYCCKUEC N1 HEMCTAJIINIMYCCKHE

CBOICTBA) B MEPUOAAX U TPYIIIIAX
(rIaBHBIX MOATPYIINAX)
Ilepuonuueckon cuCTeMbl
XUMHUYECKUX dieMeHToR /1. M.
MeHnpeneeBa;

XapaKTEePU30BaTh MEXaHU3MBI
0o0pa3oBaHMs KOBAJIEHTHOU CBSI3U
(oOMeHHBIN);

yCTaHABIUBATh MPUUUHHO-
CJICJICTBEHHBIE CBSI3U: COCTaB
BEILIECTBA — THUI XUMHUYECKOU
CBSI3H;

COCTaBJIATH (POPMYIIBI OMHAPHBIX
COCIMHECHHI 10 BAJICHTHOCTH;
HaxO/IUTh BAJICHTHOCTb 3JIEMEHTOB
o ¢popmysie OMHAPHOTO
CO€JIMHEHUS;

OTIPEIETISATh TUTT XUMHUYIECKOM
CBsI3M 110 (opMyJie BEIIECTBA;
MIPUBOJUTH TPUMEPHI BEIIECTB C

Ilo3nasamenvhoie: CaMOCTOSITEILHOC
BBIJZICJICHHE U (POPMYJIUPOBAHNE
MO3HABATEIBHOM 11eNn; pedekcus
CIOCO0OB M YCIIOBUH JACHCTBUA,
KOHTPOJIb U OIIEHKA IpoIiecca u
PEe3yIAbTAaTOB AESATEIIBHOCTH; YMEHUE
aJICKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTH PEUYEBOEC BHICKA3BIBAHUE B
YCTHOW M IMCBbMEHHOM peyH.
Kommynuxamuenoie:

IJIaHUPOBaHUE y4€OHOTO
COTPY/IHMYECTBA C YUUTEJIEM U
CBEPCTHUKAMH — OTIPEIeTICHNE

LIE€TIU; TOCTaHOBKA BOIIPOCOB -
COTPYJHUYECTBO B MIOUCKE U cOope
nH(OpMaIIUY; TOCTATOYHOM MOIHOTON U
TOYHOCTBIO BBIPAXKaTh CBOW MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHUKAIMHU; BIIaJICHNE
MOHOJIOTHYECKON ¥ JIUaI0THUeCKOM
(dhopmamu peuu.

Pecynamuensie: TOCTaHOBKA yueOHOU
3aJ]Ja41 Ha OCHOBE COOTHECEHHUS TOT'0, UTO
YK€ U3BECTHO U YCBOCHO YUYAILUMHUCS, U
TOTO, 4TO €€ HEM3BECTHO; ONIPEIeTICHNE
MOCJIEI0BATELHOCTH IPOMEKYTOUHBIX
1esnel ¢ ya€ToM KOHEYHOTO pe3yibTaTa

dopMupoBaHue
II03HABATEIILHOTO MHTEpECa K
IIpeaMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITIO3HAHUS
IIPUPOJIBL, CAMOCTOSITEIIBHOCTH B
nproOpeTeHNH 3HaHUH 0
(GU3NIECKUX U XUMHYECKUX
SIBJIICHUSX
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pa3HBIMU THIIAMH XUMHUYECKON
CBSI3H; COCTABJISITh CXEMBI
00pa3oBaHMsI pa3HbIX TUIIOB
XUMHUYECKOM CBA3U (KOBAJIECHTHOM).

11.

Meramnueckas XUMHA
yecKasi CBSI3b.

XapakTepru3oBaTb MEXaHU3MbI

O6paSOBaHI/I5I METaJUIMYECKOM CBiA3H,

OTIPEACIISATH THUI XUMUIECKOU
CBSI3U 110 (hOpPMYJIC BEIIECTBA;
MIPUBOJIUTH TIPUMEPHI BEIIECTB C
pa3HBIMU THIIAMH XUMHUYECKON
CBSI3H,

COCTAaBIISATH CXEMbI 00pa30BaHHS
Pa3HBIX TUTIOB XUMHYECKOH CBSI3H
(MeTaTnYecKon).

Ilo3nasamenvhoie: CaMOCTOSITEILHOC
BBIJZICJICHHE U (POPMYJIUPOBAHNE
MO3HABATEIBHOM 11eNH; pediekcus
CIOCO0OB M YCIIOBUH JACHCTBUA,
KOHTPOJIb U OIIEHKA IpoIiecca u
PEe3yIAbTAaTOB AESATEIIBHOCTH; YMEHUE
aJICKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTH PEUYEBOEC BHICKA3BIBAHUE B
YCTHOW M IMCBbMEHHOM peyH.
Kommynuxamuenoie:

IJIaHUPOBaHUE y4€OHOTO
COTPYAHHYECTBA C YUUTEIEM U
CBEPCTHUKAMH — OTIPEIeTICHNE

LIE€TIU; TOCTaHOBKA BOIIPOCOB -
COTPYJHUYECTBO B MIOUCKE U cOope
nH(OpMaIIUY; TOCTATOYHOM MOIHOTON U
TOYHOCTBIO BBIPAXKaTh CBOW MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHUKAIMHU; BIIaJICHNE
MOHOJIOTHYECKON ¥ JIUaI0THUeCKOM
(dhopmamu peuu.

Pecynamuensie: TOCTaHOBKA yueOHOU
3aJ]Ja41 Ha OCHOBE COOTHECEHHUS TOT'0, UTO
YK€ U3BECTHO U YCBOCHO YUYAILUMHUCS, U
TOTO, YTO €II¢ HEM3BECTHO; OTIPeIeTICHNE
MOCJIEI0BATELHOCTH IPOMEKYTOUHBIX
1[eJIel C Y4eTOM KOHEYHOTO pe3ysbTaTa

dopMupoBaHue
II03HABATEJILHOTO MHTEpECa K
IIpeaMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITIO3HAHUS
IIPUPOJIBL, CAMOCTOSITEIIBHOCTH B
nproOpeTeHNH 3HaHUH 0
(U3NIECKUX U XUMUYECKUX
SIBJICHUSX.

12.

O000111eHE U
cucTeMaTu3alus

Hcnons3oBaTh IIpU XapaKTCPUCTUKE

ATOMOB IMOHATHUA: «<ITPOTOH),

Ilo3nasamenvnoie: CaMOCTOSATEIILHOE
BbIIeJIEHUE U (DOPMYIHpOBaHHE

dopMupoBaHue
ITO3HABATENBHOIO HHTEpECA K
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3HaHUH 10 TEME:
«ATOMBI XUMHYECKUX
3JIEMEHTOBY

CHEUTPOH», «IIEKTPOHY,
«XUMHUYECKHH 2JIEMEHT», «MACCOBOE
YUCIIO», «U30TOI», «IJIEKTPOHHBIN
CJIOW», «QHEPTeTUYECKUN YPOBEHBY,
«3JIEMEHTBI-METAILIIBIY, «3JIEMEHTHI-
HEMETAJIJIb»; IPU XapaKTEPUCTUKE
BEILIECTB MOHATUS «MOHHAS CBA3bY,
«UOHBD», KKOBAJIEHTHAsl HEMOJIApHAs
CBA3b», KOBAJICHTHAs MOJISIPHAS
CBSI3bY, «QJIEKTPOOTPHULATEILHOCTDY,
«BAJICHTHOCTBY, «METAJTINYECKas
CBSI3bY;

ONMCHIBATh COCTAB U CTPOCHUE
aTOMOB 3JIEMEHTOB C MOPSAIKOBBIMU
HoMmepamu 1—20 B [lepuoanueckoit
CUCTEME XMMHYECKHX AieMeHTOB /I.
H. Menneneena;

COCTaBJISITh CXEMbI pacpeIeIeHUs
3JIEKTPOHOB I10 JIEKTPOHHBIM CJIOAM
B JIEKTPOHHOI 000JI0UKE aTOMOB;
cXeMbl 00pa30BaHUs pa3HbIX TUIIOB
XUMHUYECKOH CBSI3U (MOHHOM,
KOBJICHTHOM, METAJUTMYECKOMN );
OO0BSACHATH 3aKOHOMEPHOCTHU
WU3MEHEHHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB (3aps/10B siIep aTOMOB,
4KCJIa DJIEKTPOHOB Ha BHEIIHEM
3JIEKTPOHHOM CJIO€, YUCIIO
3aI0JIHSIEMBIX JJIEKTPOHHBIX CIIOEB,
paauyc aroma,
NIEKTPOOTPHULATEIBHOCTb,
METAIJINYECKHE U HEMETAJUTMUECKHe
CBOWCTBA) B MIepHOJIaxX U IPYyIMIax
(TIaBHBIX MOATPYIINAX)
Ileprognueckoit cUCTEMBI
XUMHUYECKUX djemMeHToB /I, U.

M03HABATENIbHOM 11eNu; pedekcus
Croco0O0B U YCIOBHIA JEHCTBUS,
KOHTpOJIb U OLIEHKA Ipoliecca U
pe3yIbTAaTOB JACSTEIIBHOCTU; YMEHUE
aJIeKBaTHO, OCO3HAHO U IPOU3BOJIBHO
CTPOUTDH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxamuenuie:

IUIaHUPOBaHHUE y4eOHOTO
COTPY/JIHUYECTBA C YUUTEIIEM U
CBEPCTHUKAMM — ONIPE/ICTICHUE

LIETTH; TTOCTAaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
nH(OPMAILIAN; TOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHHU C 3aJ]a4aMH U YCIOBUSIMU
KOMMYHHUKAIMU; BJIaJICHUE
MOHOJIOTHYECKOW U TUATTIOTMYECKOU
dhopmamu peun.

Pezynamuenbie: NTOCTaHOBKA yUeOHOU
3a/1a4d Ha OCHOBE COOTHECEHUS TOT0, UTO
y>K€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOTO, YTO €Il HEU3BECTHO; ONPEIeTICHUE
MOCJIeI0BATEILHOCTH TIPOMEKYTOUHBIX
LeJIed ¢ y4eTOM KOHEYHOI0 pe3yibTaTa

MpEeIMETY, YBEPEHHOCTH B
BO3MOYKHOCTH ITO3HAHUS
MIPUPOJIbI, CAMOCTOSATEIHHOCTH B
MpUOOPETEHNH 3HAHUH O
(DU3UIECKUX M XUMHUYECKHX
siByieHusax. [locreneHHo
BBICTpaWBaTh COOCTBEHHOE
LIEJIOCTHOE MUPOBO33PECHHUE:!
0CO3HaBaTh MOTPEOHOCTH U
TOTOBHOCTH K
caM000pa30BaHHUIO.
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MenzeneeBa ¢ TOUKH 3pEHUS TEOPUU
CTPOEHMS aTOMa;

CpaBHHMBATh CBOMCTBA aTOMOB
XUMHUYECKUX 3JIEMEHTOB,
HaXOJSIIUXCS B OJTHOM MEPHOJIE WU
raBHoU noarpymme [lepuoanueckou
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB /I.
N. MenneneeBa (3apsa0B siiep
aTOMOB, YMCJIa AIEKTPOHOB Ha
BHEILIHEM 3JIEKTPOHHOM CJI0€, YHUCIIO0
3aIOHIEMbIX 3JIEKTPOHHBIX CIIOEB,
paauyc aroma,
ANEKTPOOTPHUIATETLHOCTb,
METAIJINYECKHE U HEMETAJUIMUECKUE
CBOICTBA);

JlaBaTh XapaKTEPUCTUKY
XUMHUYECKHUX 3JIEMEHTOB 10 MX
nosioxkeHuro B lleprnoanyeckon
CUCTeME XMMHYECKHX dJieMeHTOB /].
W. MenneneeBa (XMMUYECKHM 3HAK,
MIOPSAIKOBBII HOMED, IEPUOT,
rpymnmna, HoArpymmna, OTHOCUTENIbHAS
aTOMHasl Macca, CTPOEHUE aTOMa —
3apsj siipa, YUCIIO MPOTOHOB U
HEHTPOHOB B sJipe, 00I1Iee YUCIIO
AJIEKTPOHOB, paclpesiesieHue
AJIEKTPOHOB I10 3JIEKTPOHHBIM
CJIOSIM);

OIIPEAEIIATH TN XUMUYECKON

CBSI3U TIO (JOpMYJIE BEIIECTBA;
MIPUBOJUTH IIPUMEPHI BELIECTB C
Pa3HbIMH TUIIAMU XUMUYECKOU
CBSI3H;

XapaKTepu30BaTh MEXaHU3MbI
00pa3oBaHMs KOBAJIEHTHOMN CBSI3U
(oOMeHHBII), HOHHOU CBSI3H,
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METAJUTHYECKOM CBS3H;
yCTaHABIUBATh TPUUYUHHO-
CJIEJICTBEHHBIE CBSI3H: COCTaB
BEILIECTBA — TUIT XUMHYECKOH
CBSI3H,

COCTaBIIATH (POPMYIIBI OMHAPHBIX
COEIMHEHUI! 110 BAJIEHTHOCTH;
HaXOJUTh BAJICHTHOCTh DJIEMEHTOB
o ¢hopmysie OMHAPHOTO
COCTUHEHMUSI.

13.

KouTtpoabHasn
padora Nel no teme:
«Amombl Xumuueckux
97IeMEHMOB»

JlaBaTb XapakTEPUCTUKY
XUMUYECKHX 3JIEMEHTOB 110 UX
nosioxkeHuro B lleprnoanyeckon
CHCTEME XUMHUYECKUX IEMEHTOB /].
W. MenneneeBa (XMMHUYECKHUN 3HAK,
HOPSAKOBBIM HOMEp, NEPUO/,
rpymnna, HoArpymmna, OTHOCUTENIbHAs
aTOMHas Macca, CTpOEHUE aToMa —
3apsj siipa, YUCIIO MPOTOHOB U
HEHTPOHOB B sJipe, 00I1Iee YUCIIO
AJIEKTPOHOB, paclpesiesieHue
AJIEKTPOHOB I10 3JIEKTPOHHBIM
CJIOSIM);

COCTaBJISITh CXEMBI PaCpEEIICHUS
AJIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM
B AJIEKTPOHHOM 000J0YKE aTOMOB;
CXEMbI 00pa30BaHUs Pa3HbIX THUIIOB
XUMHUYECKOH CBSI3U (MOHHOI,
KOBQJICHTHOM, METAJUTMYECKOMN );
OTIPEAEIIATH THUI XUMUYECKON

CBSI3U TIO (JOpMYJIE BEIIECTBA;
MIPUBOJUTH IIPUMEPHI BELIECTB C
Pa3HbIMH TUIIAMU XUMUYECKOM
CBSI3H;

COCTaBJISITh (OPMYJIbI OMHAPHBIX

Ilo3nasamenbHble: CaMOCTOSTEIBHOC
BbIIeTICHUE U (DOPMYITHpPOBaHHE
MO3HABATEIBHOM 11eNH; pediexcus
Croco0O0B U YCIOBUI JEHCTBUS,
KOHTPOJIb U OLICHKA MPOLECcca U
Pe3yAbTAaTOB AESATEIBHOCTH; YMEHUE
aJIEKBAaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTH PEUYEBOEC BHICKA3hIBAHUE B
YCTHOW M IMCBbMEHHOM peyH.
Kommynuxamuenuie:

IJIaHUPOBaHUE y4eOHOTO
COTPY/IHMYECTBA C YUUTEIEM U
CBEPCTHUKAMU — ONPEICIICHUE

LIE€TIU; TOCTaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
nH(OpPMaIIUY; TOCTATOYHOM MOTHOTON U
TOYHOCTBIO BBIPAXKaTh CBOW MBICIIH B
COOTBETCTBHUHU C 33J]a4aMH U YCIOBUSMU
KOMMYHHUKAITUH; BIIaJICHNE
MOHOJIOTHYECKON U JUaI0THUeCKOM
(dhopmamu peuu.

Pezynamuegnble: TOCTaHOBKA yueOHOU
3aJ1a4i Ha OCHOBE COOTHECECHUS TOT'0, UYTO
y2KE€ U3BECTHO U YCBOCHO YYallIUMHUCS, U
TOT0, YTO €II€ HEU3BECTHO; ONPEICITICHUE

dopMupoBaHue
II03HABATEIBHOTO HHTEpeca K
IpeaMETY, YBEPEHHOCTH B
BO3MOKHOCTH [TO3HAHHS
IPUPOIBI, CAMOCTOSTEIHHOCTH B
NpUOOPETEHNH 3HAHUH O
(U3NIECKUX U XUMUYIECKUX
SIBJICHUSIX.

[TocTenenHo BeICTpanBaTh
cOOCTBEHHOE

[IEIOCTHOE MUPOBO33pPEHNUE!
0CO3HaBaTh MOTPEOHOCTh U
TOTOBHOCTH K
camM000pa30BaHUIo.
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COeIMHEHNH O BAJIEHTHOCTH,
HaXOJUTh BAJIGHTHOCTh AJIEMEHTOB
o ¢hopmysie OMHAPHOTO
COCTUHEHMUSI.

M0CJIEI0BATEIbHOCTH IPOMEKYTOUHBIX
L[eJIel ¢ y4eTOM KOHEYHOI'O pe3yiibTaTa

3. | IlpocThie BelecTBa
14. | PaGora Haj I'pamoTHO IpOBOIUTH aHaANU3 cBoel | Ilo3nasamenvHble: CAMOCTOSTEIILHOE dopmupoBanue
OImOKaMH. paboThI, BBITIOIHATH KOPPEKITHIO. BBIJICJICHHE U (POPMYIIUPOBAHNE [03HABATEJILHOI'O UHTEpPECA K
KoppekironHast Hcnonp30Bath NpU XapaKTEPUCTUKE | TIO3HABATEIILHOM 1ENN; pedIeKChs IpeMETY, YBEPEHHOCTH B

paborta 1o Teme:
«Amombl Xumuyeckux
I/IEMEHMOBY.
[IpocTsie BemecTBa-
METaJUTbI.

BEIIECTB MOHATUS: «METAJIIbI»,
«IIaCTHYHOCTDY,
«TETIOMPOBOTHOCTbY,
«QIIEKTPONPOBOIHOCTHY,
OIHUCHIBATH TTOJOKEHHUE AIIEMEHTOB-
MeTaiuioB B [lepuoanueckon
CHUCTEME XMMHUYECKHUX AJIIEMEHTOB [].
H. Menneneera;
KJIaCCU(UIIUPOBAThH MPOCTHIE
BEIIECTBA HAa METAIIBI U HEMETAJIIbI;
JIOKa3bIBaTh OTHOCUTEILHOCTh
JIEJIEHUSI IIPOCTBIX BEILIECTB Ha
METaJIIbl 1 HEMETAJLIbI,
XapaKTepu30BaTh 00IIHe
(bU3UYEeCcCKre CBONCTBA METAJIJIOB,
yCTaHaBJIMBATh NPUYNHHO-

CIoCO0O0B U yCIIOBUM JEHCTBUS,
KOHTPOJIb U OLIEHKA IIpoLEecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIEKBaTHO, OCO3HAHO U IPOU3BOJILHO
CTPOUTH PEUYEBOE BHICKA3BIBAHUE B
YCTHOM U MMCbMEHHOW peyu.
Kommynuxamuenuie:

TJIAaHUPOBaHHUE Y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMU — OIIPENICIICHUE

11€JIA; TOCTaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B TIOMCKE U cOope
nH(}OpMaLIUK; JOCTATOYHOU MOJIHOTON 1
TOYHOCTBIO BBIPaXkaTb CBOM MBICIIA B
COOTBETCTBUHU C 3aJja4aMU U YCIOBUIMH
KOMMYHHUKAIMU; BJIaJICHUE

BO3MOYXHOCTH MO3HAHUS
IIPUPOJIBI, CAMOCTOSTENBHOCTH B
MPUOOPETEHNH 3HAaHUH O
(U3NYECKUX U XMUMHYECKUX
sBieHusx. ®opmupoBanue
CaMOCTOSITEIBHOCTH B
MIPUOOPETEHNN HOBBIX 3HAHUH,
NPaKTUYECKUX YMEHUH,
LIEHHOCTHOI'O OTHOIIEHHS K cede
Y OKPY’KaIOIUM, K
MIPUOOPETEHNIO HOBBIX 3HAHUH,
OTHOILIEHHE K XUMHUH, KaK
3JIEMEHTY 00IIIEeUeTOBEYECKOM
KYJIBTYpBI.
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CJIE/ICTBEHHBIE CBSI3U MEXKIY
CTPOEHUEM aTOMa U XUMMUYECKOMN
CBA3BIO B POCTHIX BEIIECTBAX —
MeTaJulax U HeMeTaJulax;
OIHCHIBATh CBOWCTBA BEIECTB (Ha
MPUMEPAX MPOCTHIX BELIECTB —
METaJIJIOB U HEMETAILJIOB).

MOHOJIOTHYECKOU U TUAJIOTMUECKOMN
dbopmamu peyn.

Pezynamuenusie: TOCTaHOBKA Y4EOHOM
3a/1a4yd Ha OCHOBE COOTHECEHUS TOTO, UTO
y’K€ U3BECTHO M YCBOCHO yYalllUMUCS, 1
TOTO, YTO €Il HEU3BECTHO; ONpeIeTICHUE
MOCIIEZI0BATEIHLHOCTH IPOMEXKYTOUHBIX
1[eJIed C Y4eTOM KOHEHYHOI0 pe3ysbTaTa.

15.

[IpocTsie BemecTBa -
HEMETaJlJIb.
AJoTpomnusi.

Hcnonb30BaTh Ipu XapaKTEPUCTUKE
BCILIECTB IIOHATHUS: «HEMETAJIJIBI,
«QIUTOTPOMHUS, «AJTOTPOITHBIE
BUJIOM3MCHCHUS, NN
MoAU(pUKAITIN,

OITMCEHIBATh ITOJIOKEHHUE DIIEMCHTOB-
HemetauioB B [lepuoanueckoit
CUCTEME XMMHUYECKHUX AJIEMEHTOB [].
H. Menneneena;

ONPEAEIISTH MPUHAIICKHOCTD
HEOPraHUYECKHUX BEIIECTB K OJTHOMY
W3 U3YYEHHBIX KJIACCOB — METAJLIbI
1 HEMETAJIIHI;

YCTaHABJIUBATh TPUUUHHO-
CJIEZICTBEHHBIE CBS3U MEKIY
CTPOEHUEM aTOMa U XUMUYECKOI
CBSI3bIO B POCTHIX BEILIECTBAX —
MeTallIaXx U HeMeTalliax;
OO0BSCHSATH MHOTOOOpa3ue MPOCTHIX
BEIIIECTB TaKUM (aKTOPOM, KaK
AJUIOTPOIIHUSL.

Ilo3naseamenvnvie: caMOCTOITEILHOE
BBIIETICHUE U (DOPMYITHPOBAHHE
MTO3HABATEIPHOU 1IETTH; PeQIIeKCHUs
Croco0O0B U YCIIOBHI JCHCTBYS,
KOHTPOJIb U OIIEHKA IpoIiecca u
pe3yIbTaTOB JACSITEIIBHOCTH; YMEHUE
aJICKBaTHO, OCO3HAHO M IMPOU3BOJBHO
CTPOUTDH PEYCBOE BHICKA3HIBAHUE B
YCTHOM U MUCbMEHHOU peyH.
Kommynuxamuenuie:

IJIAaHUPOBaHUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMM — ONIPEIeTICHUE

1LI€TTH; TTOCTAaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
“H(pOpMaIUU; TOCTATOYHOHN TTOTHOTOU U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIMU; BIIaJICHUE
MOHOJIOTHYSCKON U JIUATIOTHUECCKOM
¢dbopmamu peun.

Pezynamuenusie: TOCTAaHOBKA YIEOHOM
3aJ]a4d Ha OCHOBE COOTHECCHHS TOT'0, UYTO
YK€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOTO, 4TO €1l HEU3BECTHO; ONPEIeTICHUE
MOCJIeI0BATEILHOCTH TIPOMEXYTOUHBIX
1[eJIed C YYeTOM KOHEYHOTO pe3yJIbTaTa;

dopmMupoBaHUE
[I03HABATEIBHOI'O UHTEpPECa K
IpeaMETy, YBEPEHHOCTH B
BO3MO>KHOCTH T1O3HAHUS
HOPUPOIBI, CAMOCTOATEIBHOCTH B
IpUOOpETEHUH 3HAHUH O
(bU3NYECKUX U XMMUYECKUX
sBieHusX. [locreneHHoO
BBICTPanBaTh COOCTBEHHOE
LIEJIOCTHOE MUPOBO33PEHUE:!
0CO3HaBaTh MOTPEOHOCTh U
TOTOBHOCTb K
camM000pa30BaHUIo.
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16.

Konunuectso
BelecTBa. Modb.
MonsipHas macca.

Hcnonb30Bath Npu pelieHNU
pacyeTHBIX 3a]1a4 MOHSITHS:
«KOJIMYECTBO BEIIIECTBAY, «MOJIbY,
«IOCTOSTHHAsE ABOTApO»,
«MOJISIpHAst Maccay.

Ilo3nagamenvuple: CaMOCTOATEIBHOE
BhbIIETICHUE U (DOPMYITHpPOBAHHE
M03HABATENbHOM 11enu; pedrexcus
Croco0O0B U YCIIOBHIA JEHCTBUS,
KOHTpOJIb U OLIEHKA Ipoliecca U
pe3yIbTATOB JACSTEIILHOCTU; YMEHUE
aJIeKBaTHO, OCO3HAHO U IPOU3BOJIBHO
CTPOUTDH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxamuenuie:

IUIaHUPOBaHHUE yueOHOTO
COTPYJHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMU — ONIPE/ICTICHUE

LIETTH; TTOCTAaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B MIOMCKE U cOope
nH(OPMAIIAN; TOCTATOYHOU MOJIHOTON 1
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIUU; BJIaJICHUE
MOHOJIOTHYECKOW U TUATTIOTMYECKOU
¢dbopmamu peun.

Pezynamuenusie: IOCTaHOBKA YIEOHOU
3a/1a4d Ha OCHOBE COOTHECEHUS TOT0, UTO
y>K€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOTO, YTO €Il€ HEU3BECTHO; ONPEIeTICHUE
MOCJIeI0BATETLHOCTH TIPOMEKYTOUHBIX
1[eJIed C YYETOM KOHEYHOT'O pe3yJIbTaTa;

dopmMupoBaHUE
MO3HABATEIBHOTO UHTEpPEca K
IpeIMETY, YBEPEHHOCTH B
BO3MOKHOCTH TTO3HAHHS
IPUPOJIBI, CAMOCTOSITETIHHOCTH B
MpUOOPETEHNH 3HAHUH O
(GU3NUECKUX U XUMUYECKUX
SIBIICHHSIX

17.

Mosnsipablii 00bEM
ra3os.

Hcnons30Bathk Npyu pelieHUH
pacyeTHBIX 3a7a4 MOHATHS:
«KOJIMYECTBO BEIIECTBAY», «MOJIbY,
«IIOCTOSIHHAsE ABOTa/Ipo»,
«MOJISIPHAST Maccay, «MOJISIPHBIN
00BEM T'a30B».

Ilo3nagamenvhvie: caMOCTOSITEIBHOE
BblJIeJIeHUE U (POPMYIMPOBAHUE
MI03HABATENBHOM LieNnHn; pedrekcus
CMOCOOOB U YCIIOBUH JIeHCTBHS,
KOHTPOJIb U OLIEHKA IIpoliecca 1
PE3YJIbTAaTOB IEATEIBHOCTH; YMEHUE
aJIeKBaTHO, OCO3HAHO M ITPOU3BOJIHO
CTPOUTH PEYEBOE BBICKA3bIBAHUE B
YCTHOM ¥ MMCbMEHHOM peyH.

dopMupoBaHue
II03HABATEJILHOI'O HHTEpeca K
MIpEAMETY, YBEPEHHOCTH B
BO3MOKHOCTH IIO3HAHUS
MIPUPOJIbI, CAMOCTOSITEIBHOCTH B
pUOOPETEHNH 3HAHUH O
(U3HYECKUX U XUMHUYECKHUX
SIBIICHUSAX.
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Kommynukamuenoie:

IUTAHUPOBaHKUE y4eOHOTO
COTPYZHMYECTBA C YUUTEIIEM H
CBEPCTHUKAMH — OIpeJIeNICHUE

eJIM; TIOCTAaHOBKA BOIIPOCOB -
COTPYAHHUYECTBO B ITOUCKE U cOOpe
uH(OpMaIHH; TOCTATOYHOH MTOJTHOTON U
TOYHOCTBIO BBIPAXKAaTh CBOM MBICIIU B
COOTBETCTBUH C 33J[a4aMH U YCIOBHSIMU
KOMMYHUKAIIH; BIIaJICHUC
MOHOJIOTHYECKOW M AUATIOTHYECKON
dbopmamu peyn.

Pezynamuensle: 1ocTaHOBKA Y4eOHON
3a/1a4d Ha OCHOBE COOTHECEHHMsI TOTO, YTO
YK€ U3BECTHO U YCBOCHO YYAIIUMUCS, 1
TOT'0, YTO €IlIe HEU3BECTHO; ONPEICIICHHE
HOCJIEIOBATEIbHOCTH MPOMEKYTOUHBIX
1eJIel ¢ y4eTOM KOHEYHOTO Pe3yJIbTaTa.

18.

Pemenue 3amau mo
TeMmaMm: «Moasapubiii
0bvem 2az08,
KOIUYecmeo
seuecmea.

[IpoBOaUTH pacueTsl ¢
HUCIIOJIL30BAHUEM TTOHITHU:

«KOJIMYECTBO BCUICCTBA», «MOJISIPHAA

Maccay, «MOJISIPHBIA 00beM Ta30By,
«TOCTOSTHHAsA ABOTaApO».

Ilo3nasamenvusle: CaMOCTOATENIBHOE
BBIJICJICHHE U (POPMYIIUPOBAHNUE
MO3HABATENbHOM 11eNu; pedrekcus
Croco0O0B U yCIIOBUHM JCHCTBUA,
KOHTPOJIb U OLIEHKA IpoLEecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIEKBaTHO, OCO3HAHO U IPOU3BOJILHO
CTPOUTH PEYEBOEC BHICKA3BIBAHUE B
YCTHOM U MMCbMEHHOW peyu.
Kommynuxamuenuie:

TJIAaHUPOBaHHUE Y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMU — OINPEICIICHUE

11€JI1; TOCTaHOBKa BOIIPOCOB -
COTPYTHUYECTBO B TIOMCKE U cOope
nH(pOpMaILIUK; JOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BBIPaXkaTb CBOM MBICIIA B
COOTBETCTBUU C 3aJja4aMU U YCIOBUIMH

dopmupoBaHue
[I03HABATEJIbHOTO UHTEpECca K
IIPEIMETY, YBEPEHHOCTHU B
BO3MOYKHOCTH TO3HAHUS
IIPUPOJIBI, CAMOCTOSTENBHOCTH B
MPUOOPETEHNH 3HAHUM O
(U3NYECKUX U XHUMHYECKUX
sBieHusaX. [locreneHHO
BBICTPanBaTh COOCTBEHHOE
L[EJI0OCTHOE MUPOBO33PEHUE:!
0CO3HaBaTh MOTPEOHOCTh U
TOTOBHOCTb K
camM000pa30BaHUIo.
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KOMMYHHUKAIN; BJIaJICHUE
MOHOJIOTHYECKOW U TUATIOTMYECKOU
dhopmamu peun.

Pezynamuenwie: oCTaHOBKA yI€OHOMN
3a/1a4M Ha OCHOBE COOTHECEHUS TOTO, YTO
y’K€ U3BECTHO U YCBOCHO yYalllUMUCS, U
TOT0, 4TO €111€ HEU3BECTHO; ONPEIETICHUE
II0CJIEZI0BATEIBLHOCTU IPOMEKYTOUHBIX
LeJIed C y4eTOM KOHEYHOI'0 pe3yibTaTa.

Coennnenus
4 XUMHYECKHX 16
3J1eMEHTOB
19. | Crenenb OKHCIICHHUS. Hcnonb3oBars npu xapakrepuctuke | IloznasamenvHple: CaMOCTOATEIIBHOE ®opMUpOBaHUE
BELIECTB MMOHATHUS: «CTEMEHb BbIIeTICHUE U (DOPMYITHpPOBaAHHE MO03HABATEIILHOTO HHTEpeCca K
OKHUCJICHUS», «BAJICHTHOCTB; MO3HABATENBHON 1enH; pedIeKcus IpeaIMeTy, YyBEpEHHOCTHU B
OTIpEeETISATh BAJICHTHOCTh U CTENIEHb | CIOCOOOB U YCIIOBHH JIEHCTBUS, BO3MOKHOCTH TTO3HAHUS
OKHCJICHHUS AJIEMEHTOB B BEILIECTBAX. | KOHTPOJIb U OLIEHKA Ipoliecca U HPUPOJIbI, CAMOCTOSITEIBHOCTH B
PE3yNIbTAaTOB EATEIHHOCTH; YMEHUE npUOOpeTEeHUH 3HAHUH O
a/1eKBaTHO, OCO3HAHO U ITPOU3BOJIBHO (U3HYECKUX ¥ XUMUYECKHIX
CTPOUTH pEeYeBOE BHICKA3hIBAHUE B SIBIICHUSX
YCTHOM ¥ MMCBbMEHHOM peyH.
Kommynuxamuenuwie:
IJIaHUPOBaHUE y4eOHOTO
1 COTPY/IHMYECTBA C YUUTEIEM U

CBEPCTHUKAMU — ONPEICIICHUE

LIE€JIA; TOCTaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
“H(pOpMaIUU; TOCTATOYHOHN TTOTHOTOU U
TOYHOCTBIO BBIpaXkaTb CBOU MBICIIA B
COOTBETCTBUHU C 3aJja4aMU U YCIOBUIMH
KOMMYHUKAIWH; BIAJCHUE
MOHOJIOTHYECKON U JTUaJOrHUeCcKOn
(dbopmamu peyn.

Pezynamuensie: TOCTAaHOBKA YIEOHOM
3aJla4d Ha OCHOBE COOTHECEHHUS TOr'0, UYTO
YK€ U3BECTHO M YCBOCHO YUYAIIUMMUCS, U
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TOI'0, YTO €1I€ HEU3BCCTHO, OIIPECACICHUC
oCICA0BATCIIbHOCTU MMPOMECIKYTOUYHBIX
ueneﬁ C YY€TOM KOHCYHOI'O pE€3yjbTaTa.

20.

Bakneiiiue kiaccel
OMHAPHBIX

coequuennii. OKCUIBI.

CocTaBnaTh Ha3BaHUS OKCUJIOB;
CPaBHUBATH OKCHJIBI TI0 COCTaBY;
OTIpEeEISATh BAJICHTHOCTD U CTEIICHb
OKHCJICHUS AJIEMEHTOB B BEIIECTBAX;
COCTaBJIATH (OPMYIIBI OKCHUIOB 110
BAJICHTHOCTSIM U CTETMIECHSAM
OKHCJICHHUS SJIEMEHTOB, a TAK¥Ke
3apsiaM HOHOB, YKa3aHHBIM B
TabJyuile pacCTBOPUMOCTH KUCIIOT,
OCHOBaHUI U COJICH;

OMUCHIBATh CBOMCTBA OT/IEIbHBIX
MpEeCTaBUTENENH OKCUIOB

(Ha mpuMepe BOJBI, YTIEKUCIOTO
rasa, HeraleHoi U3BeCTH),
JIETYYUX BOJAOPOJIHBIX COEAMHEHUN
(Ha mpuMepe XJIOPOBOIOPOIA U
aMMHaKa).

Ilo3nasamenbvuble: CaMOCTOSTEIIBHOE
BBIJICJICHHE U (POPMYIIUPOBAHNE
MTO3HABATEIHbHOM LIEJH; PedIICKCHs
CIIoc0o0O0B U YCIIOBHI JCHCTBUS,
KOHTPOJIb U OLIEHKA Mpolecca u
pe3yIbTaTOB JACSITEIBHOCTH; YMEHUE
aJIeKBaTHO, OCO3HAHO U MPOU3BOJIIBHO
CTPOUTDH PEYCBOE BHICKA3bIBAHUE B
YCTHOM U MUCbMEHHOU peyH.
Kommynuxamuenwie:

TJIAaHUPOBaHHUE Y4eOHOTO
COTPY/JHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMM — ONIPE/IeTICHUE

1LI€TTH; TTOCTAaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
“H(pOpMaIUU; TOCTATOYHOHN TTOTHOTOU U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIUU; BIIaJICHUE
MOHOJIOTHYECKON B JUaJOTHYeCKOM
(dbopmamu peyn.

Pezynamuensie: TOCTaHOBKA YIEOHOM
3aJ]a4d Ha OCHOBE COOTHECCHHUS TOT'0, YTO
YK€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOTO, YTO €11l HEM3BECTHO; ONpPE/IeTICHUE

dopmupoBaHue
II0O3HABATEJILHOI'O0 HHTEpeCca K
IpEeJIMETY, YBEPEHHOCTHU B
BO3MOKHOCTH IIO3HAHUS
IPUPOJIbL, CAMOCTOSITEIIBHOCTH B
IpUOOpETEHUH 3HAHUH O
(bU3MYECKUX U XMMHUYECKUX
SIBIICHUSX
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MOCTIEIOBATEIIBHOCTH MTPOMEKYTOUHBIX
esel ¢ y4eTOM KOHEYHOT'O pe3ybTara;
OCYIIECTBJISATh HHIYKTUBHOE 0000IICHIE
(OT €eIMHUYHOTO JOCTOBEPHOTI'O K
0011eMy BEpOSITHOCTHOMY), T. €.
OTIpEeIeNIATH OOIINE CYIIECTBCHHbIE
MPU3HAKHU ABYX U 00Jiee 00BEKTOB H
¢bukcupoBath ux B (hopMe MOHATUS WIH
CYXIICHUS;

OCYIIECTBIISITh ACTyKTUBHOE 0000IICHNE
(oiBeIcHHE €IMHUYHOTO TOCTOBEPHOTO
o1 001Iee TIOCTOBEpPHOER), T. €.
aKTyaJM3UPOBATh OHSATHE WK
CYXJICHHE, U OTOXJISCTBIISITH C HUM
COOTBETCTBYIOIIHE CYIIECTBCHHBIC
MIPU3HAKU OJTHOTO UK 00Jiee OOBEKTOB;
OTIPEIENIATh ACTEeKT KiacCu(UKaIu;
OCYIIECTBIISTH KIIACCH(PHUKAIIHIO;

3HATh M UCIIOJIH30BATh PA3ITUYHBIC
(hOpMEI IpeIcTaBlIeHUS KIIaCCH(PUKAITUH.

21.

OcHOBaHu4.

CocTaBisaTh Ha3BaHUS OCHOBAHUIA;
CpaBHHMBAaTh OCHOBAHMSI 110 COCTABY;
OTIPE/ICIISATh BAJICHTHOCTh M CTETICHB
OKHCJICHUS JICMEHTOB B BEIICCTBAX;
COCTaBJIATh (POPMYJIbI OCHOBAHHM,
10 BaJICHTHOCTSIM M CTETICHIM
OKHCIICHHS DJIEMEHTOB, a TaK¥Ke
3apsiaM MOHOB, YKa3aHHBIM B
Ta0JIUIE PACTBOPUMOCTH KUCIIOT,
OCHOBaHUI U COJIEH;

YCTaHABJIMBATh TCHETHUYECKYIO CBS3b
MEX1y OKCHJIOM U

THAPOKCHIOM U HA000POT;
HCCIIeIOBATh CPEAy pacTBoOpa ¢
MTOMOIIBIO WHINKATOPOB;

Ilo3nagamenvhvie: caMOCTOSITEIBHOE
BblJIeJIeHUE U (POPMYIMPOBAHUE
[I03HABaTENIbHOM 11eNu; peduexcus
Croco00B U YCIOBUI JEHCTBUS,
KOHTPOJIb U OLIEHKA Mpoliecca U
PE3YJIBTAaTOB IEATEIBHOCTH; YMEHUE
a/IeKBaTHO, OCO3HAHO U MTPOU3BOJILHO
CTPOHUTH PEYEBOE BBICKA3bIBAHUE B
YCTHOM ¥ MMCbMEHHOM peyH.
Kommynuxamuenuvie:
IJIaHUPOBaHUE y4eOHOTO
COTPYJHHUYECTBA C YUUTEIIEM U
CBEPCTHHUKAMHU — OIpe/ieJIeHHE

LI€JIH; TOCTaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOUCKE U cOOpe

dopMupoBaHue
II03HABATEJILHOI'O HHTEpeca K
MIpEAMETY, YBEPEHHOCTH B
BO3MOKHOCTH IIO3HAHUS
IIPUPOJIBI, CAMOCTOSTEIBHOCTH B
nproOpeTeHNH 3HaHUH 0
(U3HYECKUX U XUMHUYECKHUX
SIBIICHUAX
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SKCIEPUMEHTAIBHO Pa3InyvaTh
KHUCJIOTHI U ILEJI0YH, TOJB3YSCh
WHJUKATOpaMu;

HCII0JIb30BaTh IIPU XapaKTEPUCTUKE
BEILIECTB MMOHATHUS: «OCHOBAHUS,
«UIEJI0YM», «KaueCTBEHHAs
peakuus», KMHAUKATOPY,
«UIEJI0YHAsI CPelay, «HENUTpaIbHas
cpenay;

XapaKTepu30BaTh CPEIy pacTBopa ¢
MOMOILBIO MIKajbl pH;
HCIIO0JIB30BaTh TAOJIHILY
PacTBOPUMOCTH JIJIs1 OTIPEACIICHUS
PacTBOPUMOCTH BEIIECTB;
ONMCHIBATh CBOMCTBA OTJIEIbHBIX
IIpe/icTaBUTENEe OCHOBaHUH (Ha
IpuMepe TUIPOKCUIOB HATPUs,
KaJIUS ¥ KQJIBIIHS).

nH(pOpMaIUK; TOCTATOYHON TOTHOTOU U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHH C 3a/la4aMH U YCIOBUSIMU
KOMMYHUKAIUU; BJIaJICHUE
MOHOJIOTHYECKON U IUajJIOTrH4eCcKOn
(bopmamu peyn.

Pezynamuenusie: TOCTaHOBKA YU4EOHOM
3a/1a4d Ha OCHOBE COOTHECEHUS TOTO, UTO
y’K€ U3BECTHO M YCBOCHO yYalllUMUCS, 1
TOTO, YTO €Il HEU3BECTHO; ONpeIeTICHNE
MOCJIEI0BATEIHLHOCTH IPOMEXKYTOUHBIX
LeJIel C y4eTOM KOHEYHOT0 pe3yibTaTa

22.

Kucnotsl.

CocraBiATh Ha3BaHMsI KUCIIOT;
CPaBHUBATH KHUCIJIOTHI I10 COCTABY;
OINPEIENATh BaJICHTHOCTb U CTEIICHD
OKHCJICHUS JIEMEHTOB B BEIIECTBAX;
COCTaBIIATh (POPMYJIBI KHCIIOT U 110
BAJICHTHOCTSIM U CTEIIECHSAM
OKHCJICHHUS JJIEMEHTOB, a TAKKe
3aps/laM HOHOB, YKa3aHHBIM B
TabJIUIe PACTBOPUMOCTH KHCIIOT,
OCHOBaHUI U COJICH;

HCCIIEA0BaTh CPEy pacTBopa ¢
ITOMOIIBIO UHANKATOPOB;
9KCIIEPUMEHTAJILHO pa3InyaTh
KHUCJIOTHI U IEJI0YH, OJIB3YACh
UHIUKaTOpaMH;

XapaKTEepU30BaTh CPEAy pacTBOpa ¢
IIOMOILBIO Kbl pH;
WCIIOJIB30BATh ITPU XAPAKTEPUCTHUKE

Ilo3nasamenvusle: CaMOCTOATENIBHOE
BBIJICJICHHE U (POPMYIIUPOBAHNUE
MO3HABATENbHOM 11enu; pedrexcus
Croco0O0B U yCIIOBUHM JCHCTBUA,
KOHTPOJIb U OLIEHKA IpoLEecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIEKBaTHO, OCO3HAHO U IPOU3BOJILHO
CTPOUTH PEUYEBOEC BHICKA3bIBAHUE B
YCTHOM U MMCbMEHHOW peyu.
Kommynuxamuenuie:

TJIAaHUPOBaHHUE Y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMU — OINPEICIICHUE

11€JI1; TOCTaHOBKa BOIIPOCOB -
COTPYTHUYECTBO B TIOMCKE U cOope
nH(pOpMaILIUK; JOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BBIPaXkaTb CBOM MBICIIA B
COOTBETCTBUU C 3aJja4aMU U YCIOBUIMH

dopmupoBaHue
II0O3HABATEJILHOI'O0 HHTEpeCca K
IIPEIMETY, YBEPEHHOCTHU B
BO3MOKHOCTH ITO3HAHUSA
IIPUPOJIBI, CAMOCTOSTENBHOCTH B
MPUOOPETEHNH 3HAHUM O
(U3NYECKUX U XHUMHYECKUX
SIBIICHUSX
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BELIECTB MMOHATHUS: «UHIUKATOPY,
«KHUCIIOTBI», «KUCIOPOJCOIEPIKaLIIE
KHCIIOTBI», «OECKUCIOPOIHBIE
KHCJIOTBDY, «KMCIIOTHASI CPENA»;
UCIOJIb30BaTh TaOIUILY
PacTBOPUMOCTH Il ONPEEIICHUS
PacTBOPUMOCTH BEIIECTB;
OIMCHIBATh CBOWCTBA OTIEIbHBIX
MpeIcTaBUTeNel KUCIOoT (Ha
IIPUMEPE CEPHOM KUCIIOTHI).

KOMMYHHUKAIN; BJIaJICHUE
MOHOJIOTHYECKOW U TUATIOTMYECKOU
dhopmamu peun.

Pezynamuenwie: oCTaHOBKA yI€OHOMN
3a/1a4M Ha OCHOBE COOTHECEHUS TOTO, YTO
y’K€ U3BECTHO U YCBOCHO yYalllUMUCS, U
TOT0, 4TO €111€ HEU3BECTHO; ONPEIETICHUE
IIOCJIEZI0BATEIBLHOCTH IIPOMEKYTOUHBIX
LeJed C y4eTOM KOHEYHOIO pe3yibTaTa.

23.

Counn.

CocTaBiaTh Ha3BaHUS COJICH;
CpPaBHUBATH COJIM IO COCTABY;
UCIOJIb30BaTh TAOIHUILY
PacTBOPUMOCTH JIJIs1 OTIPEICIICHHS
PacTBOPUMOCTH BEIIIECTB;
OTIPEIEIATh BaJICHTHOCTh M CTETICHB
OKHCJIEHMS DJIEMEHTOB B BEIIECTBAX;
COCTaBJIATH POPMYJIBI COJICH TIO
BAJICHTHOCTSAM U CTEIEHIM
OKHCJICHUS DJIECMCHTOB, a TAK)KE
3apsiaM HOHOB, YKa3aHHBIM B
Ta0JIUIEe PACTBOPUMOCTH KUCIIOT,
OCHOBAHWH U COJIEH;

OIIMCBLIBATH CBOMCTBA OTACILHBIX
Mpe/icTaBUTENeN colell (Ha mpuMepe
XJIOpUJa HaTpusi, kKapOoHaTa
KanbIus, pocdara KaabIus).

Ilo3nasamenbvuble: CaMOCTOSTEIIBHOE
BBIJICJICHHE U (POPMYIIUPOBAHUE
MTO3HABATEIBHOU 1IEJTH; PedIIeKCHus
Croco0O0B U YCIIOBHI JCHCTBUS,
KOHTPOJIb U OLIEHKA Mpolecca u
pe3yIbTaTOB JACSITEIIBHOCTH; YMEHUE
aJIeKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTDH PEYCBOE BHICKA3bIBAHUE B
YCTHOM U MUCbMEHHOU peyH.
Kommynuxamuenwie:

TJIAaHUPOBaHHUE Y4eOHOTO
COTPY/JHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMH — ONIPE/IeTICHUE

1LI€TTH; TTOCTAaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B MIOMCKE U cOOpe
“H(pOpMaIUU; TOCTATOYHOHN TTOTHOTOU U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIMU; BIIaJICHUE
MOHOJIOTHYECKON W TNaJTIOTHYEeCKON
(dbopmamu peyn.

Pezynamuensie: TOCTaHOBKA YIEOHOU
3aJ]a4d Ha OCHOBE COOTHECCHHUS TOT'0, YTO
YK€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOTO, 4TO €Il HEU3BECTHO; ONPEIeTICHUE
MTOCJIEIOBATEILHOCTH TIPOMEKYTOUHBIX

dopmupoBaHUe
[I03HABATEJIbHOTO UHTEpECa K
npeaMeTy, yBepEHHOCTH B
BO3MO>KHOCTH TTO3HAHUS
HPUPOJIbI, CAMOCTOSITEIbHOCTH B
IpUOOpETEHUH 3HAHUH O
(bU3MYECKUX U XMMHUYECKUX
SIBIICHUSX
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1esel ¢ yueToM KOHEYHOTO pe3yiIbTaTa.

24. | CocraBnenue hopmyi CocTtaBisiTh Ha3BaHUA COJICH; Ilo3naeamenvhoie: CaMOCTOSITENILHOE dopmMupoBaHUE
coJeil. CpaBHMBATh COJIU 10 COCTABY; BbIJIeJIeHUE U (POPMYITHPOBAHNE [I03HABATEIbHOI'O UHTEpECa K
UCIOJIb30BaTh TAOIUILY M03HABATENIbHOM 11enu; pedrexcus peaMeTy, yBepEHHOCTHU B
PacTBOPUMOCTH Il ONPEEIICHUS CIOCOOOB U YCIIOBUH JIeHCTBHA, BO3MOXXHOCTH MO3HAHUS
PacTBOPUMOCTH BEIIECTB; KOHTPOJIb U OIIEHKA Mpoliecca U HPUPOJIbI, CAMOCTOSITEIbHOCTH B
OIIpEAEIATh BAJIEHTHOCTb U CTENIEHb | PE3YJBTATOB JAEATEIBHOCTH; YMEHUE MpUOOPETEHNH 3HAHUH O
OKHCJICHHUS AJIEMEHTOB B BEILIECTBAX; | aJ€KBATHO, OCO3HAHO U MPOU3BOJIBHO (bU3MYECKUX U XMMHUYECKUX
COCTaBIIATH (POPMYJIBI COJICH 11O CTPOUTH PEYEBOE BHICKA3bIBAHUE B SIBJICHUSIX
BaJICHTHOCTSIM M CTEIEHSIM YCTHOHM ¥ MUCbMEHHOM peyu.
OKHCJICHUS AJIEMEHTOB, a TaKXKe Kommynuxamuenuwie:
3apsiaM HOHOB, YKa3aHHBIM B IJIAaHUPOBaHUE y4eOHOTO
TabJIUIE PACTBOPUMOCTH KHUCIIOT, COTPYJHUYECTBA C YUUTEIIEM U
OCHOBaHUH U COJIei; CBEPCTHHUKAMH — OIpe/IeJICHHE
LI€JI1; IOCTaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B MIOMCKE U cOope
nH(OPMAILIAN; TOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH B
COOTBETCTBHH C 3a/lad4aMH U YCIOBUSIMU
KOMMYHHUKAIUU; BIIaJICHUE
MOHOJIOTHYECKOW U TUATTOTMYECKON
¢dbopmamu peun.
Pecynamuensvie: nocTaHOBKA yuyeOHOU
3a/1a4l Ha OCHOBE COOTHECEHHMSI TOTO, UTO
YK€ U3BECTHO M YCBOCHO yUaIlUMUCS, U
TOT0, YTO €I11€ HEU3BECTHO; ONIPEIEICHUE
MIOCJIEZI0BATEIBHOCTH IPOMEXKYTOUHBIX
1[eJIeH ¢ y4ETOM KOHEYHOIO Pe3yJIbTaTa.
25. | O6o0mmenue n CocTaBnaTh Ha3BaHUS OKCU/IOB; Ilo3nasamenshbie: CaMOCTOSTEIILHOE dopmupoBaHue

CHCTEMaTH3aIus
3HAHUH I10 TEME
«BaxkHelnme Kiaccol
OMHAPHBIX
COCIUHEHUI

CpaBHHMBATh OKCUJIBI TIO COCTaBY;
OTIPECIIATh BAJICHTHOCTh M CTEIICHB
OKHCJICHUS DJIEMEHTOB B BEIIECTBAX;
COCTaBJISITH ()OPMYJITBI OKCHJIOB T10
BaJICHTHOCTSIM M CTETICHSIM
OKHCJICHUS DJICMEHTOB, & TaKXkKe

BbIIIENIeHUE U (HOPMYJTHMPOBAHUE
MO3HABATEJIBHOM 11eTH; pedieKcust
Croco0O0B U YCIOBHIA JEHCTBUS,
KOHTPOJIb M OIIEHKA MpoIiecca u
Pe3yIbTaTOB JIEATSILHOCTH; YMCHHE
aJICKBATHO, OCO3HAHO U MTPOM3BOJIHHO

[I03HABATEIBHOIO UHTEpECA K
MpeIMETY, YBEPEHHOCTH B
BO3MO>XHOCTH TIO3HAHHUS
MIPUPO/IbI, CAMOCTOSTEIHLHOCTH B
pUOOPETEHNH 3HAHUH O
(bU3MYECKUX U XMMHUYECKHUX
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3aps/iaM HOHOB, YKa3aHHBIM B
TaOJIUIIEe PACTBOPUMOCTH KUCIIOT,
OCHOBAaHUH U COJICH;

OIIMCHIBATH CBOMCTBA OTACIbHBIX
MpeACTaBUTENCH OKCUIOB (Ha
MIpUMEpPE BOJIbI, YTIIEKUCIIOTO

rasa, HeraleHO! U3BECTH ), JIETYIHX
BOJIOPOJAHBIX COCTMHEHUM (Ha
puMepe XJIOPOBOIOPOAA U
aMMHaKa)

CTPOUTH PEYEBOE BHICKA3bIBAHUE B
YCTHOM U MIUCBbMEHHOM peyH.
Kommynukamuenuwie:

TUTAHUPOBaHKUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMHU — OIIPE/ICIICHUE

IIeJTN; IOCTAaHOBKA BOIIPOCOB -
COTPYAHHUYECTBO B ITOUCKE U cOOpe
UH(OPMAIHH; TOCTATOYHON TTOJIHOTOU U
TOYHOCTBIO BBIPaXKaTh CBOH MBICIU B
COOTBETCTBHH C 33/1a4aMH U YCIOBUAMH
KOMMYHUKAIMH; BIIaJICHUC
MOHOJIOTHYECKOH U TNaIOTMYECKOM
dbopmamu peun.

Pezynamuensle: nocTaHOBKa y4eOHON
3a7[a4i Ha OCHOBE COOTHECEHHSI TOT0, YTO
y’e U3BECTHO U YCBOCHO YYaIIUMUCS, U
TOTO, YTO €IlIe HEU3BECTHO; ONPEICIICHUE
MOCJIE0BATEIBHOCTH ITPOMEKYTOUHBIX
LEJIeH ¢ y4eTOM KOHEYHOTO pe3yiibTaTa;
OCYIIECTBISTH ACTyKTUBHOE 0000IIIeH e
(moBeIeHNE SIMHIUYHOTO JOCTOBEPHOTO
noJ| oduiee T0CTOBEPHOE), T. €.
aKTYyaJTM3UPOBATH MMOHATHE WU
CY)XJICHHE, U OTOXJIECTBISATH C HUM
COOTBETCTBYIOIIHE CYIIIECTBEHHBIC
MIPU3HAKHU OJTHOTO HJIH O0Jiee 0OBEKTOB;
OIPEICTISITh ACTIEKT KilacCu(UKAIIHH;
OCYIIECTBIISATH KJIACCU(PHUKAIIHIO;

3HATh U MCIOJb30BaTh PA3THYHbBIC
(bOpMBI IIpeacTaBlIeHHS KIaCCH(DUKAIIH.

SABJICHUAX

26.

AMop¢HBIE 1

Hcnonn3oBaTh IIpU XapaKTCPUCTUKE

Ilo3nasamenbuble: CaMOCTOSTEIIBHOE

dopMupoBaHue

KPUCTAJUTHNIECKUE BEIIIECTB MOHATHUS: «aMOP(HBIE BBIJICJICHHE U (POPMYJIUPOBAHNE MM03HABATEIBHOIO HHTEpEca K
BEILIECTBA. BEILIECTBA», «KPUCTAITNYECKUE MO3HABATENBHOM 11enu; pedrekcus MpeaMETY, YBEPEHHOCTH B
Kpucrannnueckue BEIIECTBAY, «KPUCTAITNYECKAs! Croco0O0B W yCIIOBUH JCHCTBUA, BO3MOKHOCTH TIO3HAHUS
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pEMIETKN.

penieTka», «<MOHHas
KPUCTAJUIMYECKAs PELIETKA,
«aTOMHas KpUCTAJIINYECKas
pelIeTKay, «MOJIEKYJIsIpHas
KPUCTAJUIMYECKAs PEIIETKa,
«METAJUTNYECKAS KPUCTAIIMYECKAs
peuIeTKa»; XapakTepu30BaTh
ATOMHBIC, MOJICKYJIAPHBIC, HOHHLIC
METaJUIMYECKUE KPUCTAIINYECKHE
pELIETKH;

MIPUBOJAUTH IPUMEPHI BELIECTB C
Pa3HBIMU THUIIAMU KpHCTaHHH‘ICCKOﬁ
peLIeTKY;

YCTaHaBJIMBATb NPUYHUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
CTPOEHUEM ATOMA, XUMUYECKOU
CBA3BIO M TUIIOM KPUCTAJUITMYECKOMN
PEIICTKU XUMHUUYCCKHUX COCZII/IHGHI/Iﬁ.

KOHTPOJIb U OLIEHKA MpOoNEecca U
Pe3yAbTATOB ACSITEILHOCTU; YMEHUE
aJIeKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTDH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxamuenwie:

IJIAHUPOBaHUE y4eOHOTO
COTPY/JIHUYECTBA C YUUTEIIEM U
CBEPCTHUKAMU — OINPEICIICHUE

LIE€JIA; TOCTaHOBKA BOIIPOCOB -
COTPYJHHYECTBO B ITOMCKE U cOOpe
nH(OPMAILIAN; TOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BbIpakaTh CBOM MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIUU; BJIaJICHUE
MOHOJIOTHYCCKON U JUATIOTHUCCKOM
dhopmamu peun.

Pezynamuenble: TOCTaHOBKA yUeOHOU
3aJ1a4d Ha OCHOBE COOTHECEHHUS TOr'0, YTO
y’K€ U3BECTHO U YCBOCHO YUAIIUMHUCS, U
TOI'0, YTO E€LIE HEU3BECTHO; ONPEIECIICHUE
MOCJIeI0BATETLHOCTH TIPOMEKYTOUHBIX
1[eJIeN C YYETOM KOHEYHOI0 pe3ysbTaTa.

MIPUPOJIBI, CAMOCTOSTEILHOCTH B
pUOOPETEHNH 3HAHUH O
(U3NUECKUX M XUMHUECKHX
SIBIICHHSIX

27.

YucTtele BElIECTBA U
CMECH.

Hcnonbs30BaTh npy XapakTEPUCTHKE
BEIIECTB ITOHATHUS: «YUCTHIE
BEILIECTBA» U «CMECH,

«CnocoOBI pa3ielICHHUs CMecen»,
«IACTUIUIALAS BOABDY,;

MPUBONUTH TIPUMEPBI TIOTYICHUS
BCIIECTB, OIIMChIBAsA paSHI)Ie
CII0COOBI OYHCTKH.

Ilo3nagamenvhvie: caMOCTOSITEIBHOE
BblJIeNIeHUE U (POPMYIMPOBAHUE
MIO03HABATEIbHON 1eTIH; peIeKkcus
Croco0OB U YCIIOBUil eificTBHS,
KOHTPOJIb M OLIEHKa ITpoIiecca u
Pe3yIbTaTOB JIEATENBHOCTH; YMEHHE
aJIeKBaTHO, OCO3HAHO U ITPOM3BOJIBHO
CTPOUTH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM M MMCbMEHHOM peyH.
Kommynukamugnuie:
IJIaHUPOBaHUE y4eOHOTO
COTPY/ZHUYECTBA C YUUTEJIEM U
CBEPCTHUKAMH — OTIPEJICTICHNE

dopmMupoBaHue
MO3HABATEJIbHOI'O0 UHTEpeca K
MpeaMETY, YBEPEHHOCTH B
BO3MOKHOCTH TTO3HAHUS
MIPUPO/JIBI, CAMOCTOSITETLHOCTH B
npUOOpETEHUH 3HAHUH O
(GUBUIECKUX W XUMHUUYECKHUX
SIBJICHUSIX.

dopmMupoBaHue
CaMOCTOSITEJIBHOCTH B
MPpUOOPETEHNH HOBBIX 3HAHUH,
MPaKTUYECKUX YMEHUH,
LIEHHOCTHOI'O OTHOIIEHHUS K ce0e
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L[eJTH; TIOCTaHOBKA BOIIPOCOB -
COTPYAHUYECTBO B ITOUCKE U cOOpe
nH(pOpMaLIUK; JOCTATOYHOU MOJHOTON U
TOYHOCTBIO BBIPAXKaTh CBOM MBICJIH B
COOTBETCTBHH C 3a/la4aMH U YCIOBUSIMU
KOMMYHUKAIIIH; BIIaJICHUE
MOHOJIOTHYECKON U IUajJIOrH4eCcKOn
bopmamu peyn.

Pezynamuenuvie: TOCTaHOBKA Y4EOHOM
3aJjaui Ha OCHOBE COOTHECEHUS TOTO0, YTO
y’K€ U3BECTHO M YCBOCHO yYalllUMUCS, U
TOT'0, YTO €I11€ HEU3BECTHO; OIPE/IETICHUE
MOCIIEI0BATEIHLHOCTH IPOMEXKYTOUHBIX
1[eJIel ¢ y4eTOM KOHEYHOI'O pe3yJibTaTa.

U OKPYXKaIOIINM, K
MPUOOPETEHUIO HOBBIX 3HAHHIA,
OTHOIIICHUE K XUMHH, KaK
AJIEMEHTY 00IeYeIOBEYEeCKON
KYJIbTYPBI.

28.

IMpakTuyeckas
padota Ne3.
«AHaJIU3 IOYBBI U
BOJbI»
Hucrpykrax Th

ColumoaTh paBuiIa TEXHUKH
0€30MaCHOCTH NIPU TPOBEICHUH
HaOJIIO/ICHUH U OIIBITOB;

IIPOBOAMTH HAOJIIOIEHUS 32
CBOMCTBaMHM BEIIECTB U SIBICHUSAMH,
IMPOUCXOAAIIMMHU C BEIICCTBAMMU.

Ilo3nasamenvuwle: CaMOCTOATENBHOE
BBIJICJICHHE U (POPMYIIUPOBAHNE
M03HABaTENbHOM 11enu; pedrexcus
CrIoco0O0B U YCIIOBHIA JCHCTBUS,
KOHTpOJIb U OLIEHKA Ipoliecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIEKBaTHO, OCO3HAHO U IPOU3BOJIBLHO
CTPOUTH PEUYEBOE BHICKA3BIBAHUE B
YCTHOM U MMCbMEHHOW peyu.
Kommynuxamuenwie:

TJIAaHUPOBaHHUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMU — OINIPE/ICIICHUE

1I€JIA; TOCTaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
nH(pOpMaLIUY; JOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBUHU C 3aJja4aMU U YCIOBUIMH
KOMMYHHUKAIMU; BIIaJICHUE
MOHOJIOTHYECKON B JTUaJOTHUeCKOM
¢dbopmamu peyn.

Pezynamuenuvie: TOCTAaHOBKA Y4EOHOU

dopmupoBaHue
II0O3HABATEJILHOI'O0 HHTEpeCca K
IIPEIMETY, YBEPEHHOCTHU B
BO3MOKHOCTH IIO3HAHUS
IIPUPOJIBI, CAMOCTOSATENIBHOCTH B
npUOOPETEHUH 3HAHUM O
(GU3NYECKUX U XMMUYECKUX
SIBJICHUSX.

®opMupoBaHue
CaMOCTOATEIILHOCTH B
nproOpeTeHNH HOBBIX 3HAHU,
MIPAaKTUYECKUX YMEHUH,
IIEHHOCTHOTO OTHOIIIEHUS K cebe
U OKPYKAIOIINM, K
nproOpeTEeHNI0 HOBBIX 3HAHUH,
OTHOILIEHHE K XUMHH, KaK
3JIEMEHTY 001IeUeTI0BEYeCKOM
KYJbTYPBI.
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3a7a4 Ha OCHOBE COOTHECEHHSI TOTO, YTO
YK€ U3BECTHO U YCBOECHO YYalllUMUCH, U
TOTO, YTO €I1Ie HEN3BECTHO; OTIPE/ICIICHNE
MOCTIeIOBATEIBHOCTH TPOMEKYTOUHBIX
eJIeH ¢ y9eTOM KOHEYHOT'0 pe3yibTaTa;
oA pyKoBOACTBOM YUHUTCIIA IIPOBOAUTD
OIIOCPEZIOBaHHOE HAOIIOIeHNE

M0JT PYKOBOJICTBOM YUHUTENs OhOPMIIATH
OTYET, BKIIFOYAIOIIUIT OTMCaHne
9KCIIEPUMEHTA, €r0 Pe3yIbTaTOB,
BBIBOJIOB.

29.

MaccoBas 1o
KOMIIOHEHTOB B
CMECH.

Hcnonp30Bath Npu pelieHun
PACUCTHBIX 3a1a4 IMMOHATHUA
«MaccoBasi JIOJIS DJIEMEHTA B
BEIIECTBE», «MACCOBast OIS
PacTBOPEHHOI'O BEIIIECTBAY,
«o0BeMHast 707151 ra3000pa3HOro
BEIIIECTBAY,;

IIPOBOJUTEH PACYETEI C
MCIOJIb30BaHNEM TOHSTUI
«MaccoBasi JIOJIS DJIEMEHTA B
BEIIECTBE, «MaCCOBAast A0
PacTBOPEHHOTO BEIIECTBAY,
«o0beMHas 1071 ra3000pa3HOTO
BEIIECTBAY.

Ilo3nasamenvuble: CaMOCTOSTEIIBHOE
BBIJICJICHHE U (POPMYIIUPOBAHNUE
MTO3HABATEIIPHOU 1IETTH; PeQIIeKCHUs
Croco0O0B U YCIIOBHI JCHCTBUS,
KOHTPOJIb U OLIEHKA Ipolecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIeKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTH PEYEBOE BHICKA3BIBAHUE B
YCTHOM U MMCbMEHHOW pEUH.
Kommynuxamuenwie:

TJIAaHUPOBaHHUE Y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMU — OINIPENICIICHUE

1I€JIA; TOCTaHOBKa BOIIPOCOB -
COTPYJTHUYECTBO B MIOMCKE U cOOpe
“H(pOpMaIIUU; TOCTATOYHOHN TOTHOTOU U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHUHU C 33/1a4aMU U YCIOBUSIMH
KOMMYHHUKAIMU; BIIaJICHUE
MOHOJIOTHYECKON U JTUaJOTHUeCKOM
(dbopmamu peyn.

Pezynamuensie: TOCTAaHOBKA YIEOHOM
3aJla4d Ha OCHOBE COOTHECEHHUS TOr0, UTO
YK€ U3BECTHO M YCBOCHO YUYAIIUMMUCS, U

dopmupoBaHue
II0O3HABATEJILHOI'O0 HHTEpeCca K
NpeAMETY, YBEPEHHOCTHU B
BO3MOKHOCTH IIO3HAHUS
PUPOJIbI, CAMOCTOSITEIIBHOCTH B
IpUOOpETEHUH 3HAHUH O
(U3HYECKUX U XUMHUYECKHX
SIBIICHUSX
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TOI'0, YTO €1I€ HEU3BCCTHO, OIIPECACICHUC
oCICA0BATCIIbHOCTU MMPOMECIKYTOUYHBIX
ueneﬁ C YYC€TOM KOHCYHOI'O pE3yJjibTarTa.

30. | Pemenue 3a1au Ha Hcnons30Bath Npyu pelIeHUH Ilo3naeamenvuwle: CaMOCTOATEIIBHOE dopMupoBaHue
HaXO0XJICHUE pacyeTHBIX 3aJa4 MOHATH BblJIeJIeHUE U (POPMYIMPOBAHUE II03HABATEJILHOTO MHTEpECA K
MaccOBOH J0JI1 «MaccoBasi 10J1s1 2JIEMEHTA B MO3HABATEIBHON Lenu; pedaekcus IIPEIMETY, YBEPEHHOCTH B
KOMIIOHEHTOB CMECH. BELIECTBEY, «MACCOBAst A0 Croco0OB U YCIIOBUH JIeHCTBUS, BO3MOKHOCTH ITIO3HAHUS

PacTBOPEHHOTO BEILLIECTBAY, KOHTPOJIb U OLIEHKA Ipoliecca U MIPUPO/IbI, CAMOCTOSITEIbHOCTH B
«00BeMHas 015 ra3000pa3HOro PE3YJIBTaTOB IEATEIbHOCTH; YMEHHE nproOpeTeHNH 3HaHUH O
BELIECTBAY; aJIeKBaTHO, OCO3HAHO U ITPOU3BOJIBHO (U3NYECKUX U XUMUYECKUX
IIPOBOJMTH PACUETHhI C CTPOUTH PEYEBOE BBICKA3bIBAHUE B SIBJICHUSX
HCIIOJIb30BAHUEM ITOHATUN YCTHOW M MIMCBbMEHHOM peyH.
«MaccoBast 10JIs1 DJIEMEHTA B Kommynurkamuenoie:
BELIECTBEY, «MACCOBAs A0 IJIaHUPOBaHUE y4€OHOTO
PacTBOPEHHOTO BELLIECTBAY, COTPYJHHUYECTBA C YUYUTEIIEM U
«o0BemMHast 07151 ra3000pa3HOro CBEPCTHUKAMH — OTIPEIeTICHUE
BELIECTBAY. LI€JIH; IOCTaHOBKA BOIIPOCOB -
COTPYJHHUYECTBO B IIOUCKE U cOope
uH(pOpMalKU; JOCTATOYHON TOJTHOTOH U
TOYHOCTbHIO BBIPAKaTh CBOM MBICIIU B
COOTBETCTBHH C 3a/la4aMH U YCIOBUSAMU
KOMMYHMKAIUH; BiIaJICHUE
MOHOJIOTMYECKON U TUaJIOTHYECKON
(dhopMamu peuu.
Pezynamuenvie: nocTaHoBKa y4eOHOH
3a/1a4l Ha OCHOBE COOTHECEHMSI TOTO, UTO
YK€ U3BECTHO M YCBOCHO yYalllUMHUCS, U
TOT0, YTO €I11€ HEU3BECTHO; OIPE/IECTICHHE
IIOCJIEZI0BATEIBHOCTH IPOMEKYTOUHBIX
1[eJIeH ¢ y4eTOM KOHEYHOT'O pe3yJIbTaTa.
31. | Pemenue 3anau Ha Hcnonp30Bath Mpy pelieHun Ilo3nasamenvhbie: CaMOCTOSTEIILHOE dopmupoBaHue

HaXOoXXJIeHNE
MacCOBOH J0JIU
KOMITOHEHTOB
pacrtBopa.

PaACUCTHBIX 3a1a4 IMMOHATHUA
«MaccoBasi J10JIs JIEMEHTA B
BEILIECTBEY», «MAaccoBast A0JIS
PacTBOPEHHOI'O BEIIECTBAY,
«00beMHas 10151 Ta3000pa3HOTO

BBIJICJICHHE U (POPMYJIUPOBAHNE
MO3HABATENBHOM 11eNu; pedrekcus
CIOCO0O0B M yCIIOBUH JCHCTBUA,
KOHTPOJIb U OIIEHKA Mpoiiecca u
pE3YJIbTATOB JICATEIHHOCTH; YMECHUE

MI03HABATEIBHOTO HHTEpECa K
MIPEIMETY, YBEPEHHOCTH B
BO3MOYXHOCTH TIO3HAHUS
MIPUPO/bI, CAMOCTOSITENIBHOCTH B
PUOOPETEHNH 3HAaHUM O
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BEIIECTBAY;

MIPOBOJMTH PACUEThI C
HCIIOJIE30BAHUEM ITOHSTHI
«MaccoBas 10JIs DJIEMEHTa B
BEILIECTBEY, «MACCOBast J0JIsk
PacTBOPEHHOTO BEIIECTBAY,
«oOBeMHas 707151 Ta3000pa3HOro
BEILIECTBAY.

a/IeKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTDH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxamuenuie:

IUIAaHUPOBaHHUE y4eOHOTO
COTPY/JIHMUYECTBA C YUUTEIIEM U
CBEPCTHHUKAMHU — OIpe/ieJICHHE

LI€TTU; TOCTAaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
nH(OPMAIINY; TOCTATOYHOU MOJIHOTON U
TOYHOCTHIO BBIPAXKaTh CBOM MBICIIU B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHKAIUU; BIaJICHUE
MOHOJIOTHYECKOW U TUATTIOTMYECKOM
dhopmamu peun.

Pezynamuenble: TOCTaHOBKA y4eOHOU
3a/la4yll Ha OCHOBE COOTHECEHHUSI TOT0, YTO
y’K€ U3BECTHO U YCBOCHO YUAIIUMHUCS, U
TOT0, YTO €IlI€ HEU3BECTHO; OIpE/IeTICHHE
MOCJIeI0BATEILHOCTH TIPOMEKYTOUHBIX
Leed ¢ y4eTOM KOHEYHOTO pe3yJsIbTaTa;
OCYIIECTBJISITh HHIYKTUBHOE 0000IICHIE
(OT eIMHUYHOTO TOCTOBEPHOTO K
00111eMy BEpOSITHOCTHOMY), T. €.
OTIpEIETISATH OOIIHE CYIIeCTBEHHBIE
MIPU3HAKU ABYX U 0ojiee 00BEKTOB U
¢ukcupoBaTh UX B GopMe MOHATUS UIH
CYXKJICHUS.

(1)I/I3I/ILI€CKI/IX 1 XUMHYECCKHUX
SABJICHUAX

32.

IIpakTH4eckas
padora

Ne4q. «IIpurotoBnenue
pacTBOpa caxapa ¢
3aJIaHHOM MaccoBOU
JI0JIEW PaCTBOPEHHOTO
BELIECTBA
HNucrpykrax Th

Co0:roath npaBuiia TEXHUKH
0€301MacHOCTH MPH MPOBEIECHUN
HaAOJIOCHUH U OIBITOB;
IIPOBOJUTH PACYETHI C
UCTOJIb30BAHUEM MTOHITUI
«MaccoBas J0JIs 3JIEMEHTa B
BEIIIECTBE», «MACCOBast OIS
PAacTBOPEHHOTO BEIIECTBAY.

Ilo3nasamenvhobie: caMoCTOSITENBHOE
BBIJICJICHHE U (POPMYJIUPOBAHNTE
MO3HABATENBHOM 11enu; pedrekcus
Croco0O0B U yCIIOBUH JCHCTBUA,
KOHTPOJIb U OIIEHKA MpoIliecca u
PE3YJIbTATOB JICATEIHLHOCTH; YMECHUE
a/IeKBaTHO, OCO3HAHO W MPOU3BOJILHO
CTPOUTH PEUCBOC BEICKA3bIBAHNIC B

dopMupoBaHue
IIO3HABATEIBHOIO UHTEpECa K
IIpEAMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITO3HAHUSA

nprupoabl, CAMOCTOATCIIBHOCTU B

MPpUOOpPETEHNH 3HAHUH O
(U3HUECKUX ¥ XUMHUYECKHIX
SIBJICHUSIX
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YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxamuenuwie:

IUIAaHUPOBaHHUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMH — ONIPE/IETICHUE

LIE€JIU; ITOCTAaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
nH(OPMAIIUY; TOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBUHU C 33J]a4aMU U YCIOBUSIMH
KOMMYHHUKAIUN; BJIaJICHUE
MOHOJIOTHYECKOW U TUATTIOTMYECKOU
dhopmamu peun.

Pezynamuensie: ocTaHOBKA YI€OHOH
3a/1a4d Ha OCHOBE COOTHECEHUs TOTO, YTO
y>K€ U3BECTHO U YCBOCHO YYalIUMUCS, U
TOTO, 4TO €1l€ HEU3BECTHO; ONPEIEIICHUE
MOCIEA0BATEIbHOCTH IPOMEKYTOUHBIX
LeJed ¢ y4eTOM KOHEYHOTO pe3yJsIbTaTa;
I10J1 PYKOBOACTBOM YUYHUTENSI IPOBOJUTH
OIIOCpEI0BaHHOE HAOII0ICHNE

10/l PYKOBO/ICTBOM YUYUTEI OPOPMIISTh
OTUET, BKIIFOYAIOIINI ONHUCAaHNE
JKCIIEPUMEHTA, €r0 pe3ybTaToB,
BBIBOJIOB.

33.

O06o00mmenue u
CHCTEMATHU3aIIH
3HAaHUH I10 TEME:
«CoennneHus
XAMHYECKHAX
2JIEMEHTOBY.

KnaccudumupoBaTs CloxHbIE
HEOpraHMYeCKHe BEIIecTBa 1o
COCTaBY Ha OKCHJIbI, OCHOBaHHUS,
KHUCIIOTHI M COJIM; OCHOBAHUA,
KHCIIOTHI ¥ COJIH

M0 PAaCTBOPUMOCTHU B BOJIE; KHCIOTHI
IO OCHOBHOCTH U COJICPKAHUIO
KHCIIOpO/Ia;

OTIPEICIIATh IPUHAICIKHOCTD
HEOPTaHMYECKUX BEIIECTB K OAHOMY
W3 U3YYCHHBIX KJIACCOB (OKCH/IBI,

Ilo3nagamenvnsle: CaMOCTOATEIBHOE
BblJIeJIeHUE U (POPMYIMPOBAHUE
[I03HABATENIbHOM 11eNu; peduexcus
Croco00B U YCIOBUI JEHCTBUS,
KOHTpOJIb U OLIEHKA Ipoliecca U
PE3YJIbTAaTOB IEATEIBHOCTH; YMEHNE
aJIeKBaTHO, OCO3HAHO U IPOU3BOJIBHO
CTPOUTH PEYEBOE BBICKA3bIBAHUE B
YCTHOM M MMCBbMEHHOM peyH.
Kommynuxamuenuvie:
IJIaHUPOBaHUE y4eOHOTO

dopMupoBaHue
IIO3HABATEJILHOI'O0 UHTEpeca K
MIpEAMETY, YBEPEHHOCTH B
BO3MOKHOCTH IIO3HAHUS
MIPUPOJIbI, CAMOCTOSITEILHOCTH B
pUOOPETEHNH 3HAHUH O
(bU3MYECKUX U XUMHUYECKHUX
SIBIICHUAX
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JIETy4r€ BOJOPOIHBIE COEIUHEHNUS,
OCHOBAHMSI, KUCJIOTHI, COJIH) 10
(opmyue;

OHpel[e.HSITB BAJICHTHOCTBb U CTCIICHb
OKHCJICHUA DJICMCHTOB B BCIICCTBAX.

COTPYJIHUYECTBA C YUUTEIIEM U
CBEPCTHHKAMHU — OTPeICTICHHUE

L[eJIH; IOCTaHOBKA BOIIPOCOB -
COTPYAHHUYECTBO B ITOUCKE U cOOpe
nH(pOpMaLIUK; JOCTATOYHOU MOJHOTON U
TOYHOCTBIO BBIPAYKaTh CBOM MBICIIH B
COOTBETCTBHH C 3a/la4aMH U YCIOBUSIMU
KOMMYHUKAIIIH; BIIaJICHUE
MOHOJIOTHYECKON U IUaJIOTrH4eCKOn
dbopmamu peyn.

Pezynamuenusie: TOCTaHOBKA YU4EOHOM
3aJja4i Ha OCHOBE COOTHECEHUS TOTO, YTO
y>K€ U3BECTHO M YCBOCHO yYalllUMUCS, U
TOT'0, YTO €I11€ HEU3BECTHO; OIPE/IETICHHE
MOCIIEI0BATEIHLHOCTH TPOMEKYTOUHBIX
1[eJIel ¢ y4eTOM KOHEYHOI'O pe3yJIbTaTa.

34.

KonTposabHas
pabora Ne2
10 TeMe:
«Coedunenus
XUMUYECKUX
971eMEHMOBY

Knaccudunuposats cioxHbIe
HEOPraHUYECKHE BEIIEeCTBA 10
COCTaBY Ha OKCHUJbI, OCHOBaHHUS,
KHCIIOTHI ¥ COJIM; OCHOBAHUS,
KHCIIOTHI M COJIU

IO PAaCTBOPUMOCTH B BOJIC; KHCIIOTHI
110 OCHOBHOCTH U COJICPKAHHIO
KHCIIOpOJ1a;

OTIpeAETSATh TPUHAICKHOCTD
HEOPTaHMYECKUX BEIIECTB K OJTHOMY
U3 U3YYECHHBIX KJIACCOB (OKCHIBI,
JIeTy4re BOJOPOJHBIC COSAMHEHUS,
OCHOBaHWUS$1, KUCJIOTHI, COJIN) 110
hopmyae;

OTIPEETISATh BAJICHTHOCTh U CTENICHB
OKHCJICHUS DJIEMEHTOB B BEIICCTBAX.

Ilo3nasamenbvuble: CaMOCTOSTEIIBHOE
BBIJICJICHHE U (POPMYIIUPOBAHUE
MTO3HABATEIIPHOU 1IN, PedIIeKCus
CIIocO0O0B U YCIIOBHI JCHCTBYS,
KOHTPOJIb U OLIEHKA IpoLEecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIEKBaTHO, OCO3HAHO U IPOU3BOJILHO
CTPOUTH PEYEBOE BHICKA3BIBAHUE B
YCTHOM U MUCbMEHHOW peyH.
Kommynuxamuenwie:

TJIAaHUPOBaHUE Y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMU — OINIPE/ICIICHUE

11€JIA; TOCTaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B TIOMCKE U cOope
nH(pOpMaLIUK; JOCTATOYHOU MOJIHOTON 1
TOYHOCTBIO BBIPaXkaTb CBOM MBICIIA B
COOTBETCTBUHU C 3aJja4aMU U YCIOBUIMH
KOMMYHUKAIWH; BIAJCHUE
MOHOJIOTHYECKON B JUaJOTHUeCKOM

dopmupoBaHue

IIO3HABATEJILHOIO HHTEpeca K
NpeIMETY,  YBEPEHHOCTH B
BO3MOXHOCTH MO3HAHUSA
IIPUPOJBI, CAMOCTOSATEILHOCTH B

pUOOPETEHNN 3HAHUU 0
¢u3NYecKuXx M XMMHUYECKHX
SIBIIGHUSX
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dhopmamu peun.

Pezynamuenvie: ocTaHOBKA YIeOHOM
3aJ]aui Ha OCHOBE COOTHECEHUS TOTO, YTO
y’K€ U3BECTHO M YCBOCHO yYaIllUMUCS, U
TOTO, YTO €IlIe HEM3BECTHO; ONPECIICHHE
MOCIIEZI0BATEIHLHOCTH TIPOMEKYTOUHBIX
1eJIeH C Y4eTOM KOHEYHOT'O Pe3yJIbTaTa.

HN3menenus, 12
5 NMPOUCXOAsIIIHeE C
BelleCTBAMU
35. | Pabora Haz I'pamoTHO IpoBOANTH aHau3 cBoel | IloznasamenbHble: CaMOCTOATEIILHOE dopmMupoBaHue
omuOKamH. paboThI, BBITIOIHATH KOPPEKITHIO. BBIJICJICHHE U (POPMYIIUPOBAHNE MO3HABATEJILHOTO UHTEpEca K
Koppekunonnas Hcnonb30Bath Mpu XapaKTepUCTUKE | MMO3HABATEIHHON LENH; pedIieKcHs IpEeJIMETY, YBEPEHHOCTHU B
pabota 1O TeMe: MOHATHE SIBJICHUI KaK H3MCHCHHI, CrIoco0O0B U YCIIOBHIA JCHCTBUS, BO3MO>KHOCTH MO3HAHHUS
«Coedunenus MPOUCXOISAIINX C BELIECTBAMM; KOHTpOJIb U OLIEHKA Ipoliecca U IPUPOJIbL, CAMOCTOSITEIIBHOCTH B
XUMUYECKUX MMOHUMATh, YTO SBJICHUS, CBSI3aHHBIE | PE3yJbTATOB JACATEIHLHOCTH; YMEHHE npUOOPETEHUH 3HAHUM O
97IeMEHMOB. C U3MEHEHHEM KPUCTAJNINYECKOT O aJIeKBaTHO, OCO3HAHO U IPOU3BOJIBHO (bU3MYECKUX U XMMHUYECKUX
duznueckue CTPOEHHUSI BEIIECTBA MPH CTPOUTDH PEYCBOE BHICKA3bIBAHUE B SIBJICHUSIX.
SIBJICHUS] B XUMUHU. IIOCTOSIHHOM €r'0 COCTaBe - YCTHOW U MUCbMEHHOM peyH. [TocTeneHnHo BrICTpanBaTh
(du3nyecKre SIBICHUS; ONMUCHIBATH Kommynuxamuenuie: cOOCTBEHHOE
(bu3nueckre SBICHHS B XUMUU: TJIAaHUPOBaHHUE Y4eOHOTO LEJI0CTHOE MUPOBO33PEHHUE:
JTUCTUJUISIINS, KPUCTAILTU3AIIHS, COTPY/JHHYECTBA C YUUTEIIEM U 0CO3HaBaTh MOTPEOHOCTH U
1 BBIITAPUBAHUE U BO3TOHKA BEILIECTB, | CBEPCTHUKAMHU — ONPEIEICHUE TOTOBHOCTH K

LEeHTpU(yrupoBaHue.

1I€JIA; TOCTaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
“H(pOpMaIUU; TOCTATOYHOHN TTOTHOTOU U
TOYHOCTBIO BBIpaXkaTb CBOU MBICIIA B
COOTBETCTBHUHU C 33/1a4aMU U YCIOBUSAMH
KOMMYHUKAIIUH; BJIAJCHUE
MOHOJIOTHYECKON B JUaJOTHUeCKOr
(dbopmamu peyn.

Pecynamuensie: nocTaHOBKa yueOHOU
3a7a4¥ Ha OCHOBE COOTHECEHHS TOT'O, YTO
YK€ U3BECTHO M YCBOCHO YUYalIUMMUCS, U
TOI'0, YTO €€ HEU3BECTHO; ONPEICIICHUE
MOCIEIOBATEIbHOCTH TPOMEKYTOUYHBIX

caM000pa30BaHUIO, B TOM YUCIIE
¥ B paMKaX CaMOCTOSTEIbHON
JACATCIIbHOCTHU BHE IIKOJIBI,
OLICHHBATh KM3HECHHbIC
CUTyalluu C TOYKHU 3PCHUA
6e30macHoOro 0opasza KU3HU U
COXpaHEHHs 3/I0POBbS;
OLICHHBATh YKOJIOTHYECKUN PUCK
B3aMMOOTHOIIIEHUH YeJIOBEKa 1
TPUPOJIBL.
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LIeJIeH C Y4ETOM KOHEUHOT'0 Pe3yibTaTa;
COCTaBJISITh HA OCHOBE TEKCTa CXEMEI, B
TOM YHCJIE C TPUMEHEHUEM CPEJICTB
UKT;

pasznuuaTh 00bEM U COCpIKAHNE
MMOHSTHUH;

pazinuyaTh POJI0BOE U BUIOBOE MOHATHS;
OCYILECTBJIATH POJOBUI0OBOE
ONpeIeICHUE TOHATHIA.

36.

XHUMHYECKHE
SIBIICHMS.
XHUMHYECKHE
peaKIuu.

Hcnonb30Bath MpH XapaKTEPUCTHKE
ITOHSITHE SIBJICHUS, CBSI3aHHBIE C
M3MEHEHHEM COCTaBa BEILECTBA, -
XUMHYECKHE PCaKIUH;

MMOHUMATh MTPU3HAKH U yCIIOBHS
MPOTEKAHUS XMMHUCCKHUX PEaKIINT;
HCIIOJIB30BATh MOHSATHE 00 K30- U
SHAOTEPMHUYCCKUX PEAKIINIX;
MMOHMMATh, PEAKIIUH TOPEHUS KaK
YaCTHBIN CITy4dail SK30TEPMUIECCKUX
peaKkuuii, MPOTEKAIOIINX C
BBIJICJICHHEM CBETAa;

Ha0JII0JIaTh ¥ OMUCHIBATH MTPU3HAKU
Y yCTIOBHSI TEUEHHS] XUMUYECKUX
peaxiui, 1ejaaTh BBIBOIBI HA
OCHOBaHMH aHaJIM3a HAOJIIOCHUH 32
IKCIIEPUMEHTOM.

Ilo3nasamenbvHble: CaMOCTOSTEIIBHOE
BBIJICJICHHE U (POPMYJIUPOBAHUE
MMO3HABATEIBHOM 11eNn; pediexcus
Croco00B U YCIOBUI JEHCTBUS,
KOHTPOJIb U OLICHKA MPOLECcca U
PEe3yIAbTAaTOB AESATEIBHOCTH; YMEHUE
aJIEKBAaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTH PEUYEBOEC BHICKA3hIBAHUE B
YCTHOW M IMCBbMEHHOM peyH.
Kommynuxamuenwie:

IJIaHUPOBaHUE y4€OHOTO
COTPY/IHMYECTBA C YUUTEIEM U
CBEPCTHUKAMU — ONPEICIICHUE

LIE€TIU; TOCTaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
nH(OpMaIIUY; JOCTATOYHOU MOIHOTON U
TOYHOCTBIO BBIPAXKaTh CBOW MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHUKAIIMW; BJIaJICHNE
MOHOJIOTHYECKON ¥ IHaI0TrHUeCKOM
dhopmamu peuu.

Pezynamugnble: TOCTaHOBKA yueOHOU
3aJ1a4i Ha OCHOBE COOTHECECHUS TOT'0, UYTO
YK€ U3BECTHO U YCBOCHO YYaIIUMHUCS, U
TOT0, YTO €II€ HEU3BECTHO; ONPEICITICHUE
MOCJIeI0BATETLHOCTH IPOMEKYTOUHBIX
1IeJIel C Y4eTOM KOHEYHOr0 Pe3yibTara;

dopmMupoBaHue
II03HABATEJILHOTO MHTEpECA K
IIPEMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITI03HAHUS
IIPUPOJBL, CAMOCTOSITEIIBHOCTH B
npruoOpeTeHNH 3HaHUH 0
XUMHUYECKHX SIBJIICHUAX
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HUCII0JIb30BaTh TAKOH BHJ MBICJICHHOTO
(MaeanbHOr0) MOACIUPOBAHUS, KAK
3HAKOBOE MOJICTTUPOBaHUE (HA MpUMEpe
YpaBHEHUI XUMUYECKUX peaKLuil).

37.

3aK0H COXpaHEHUs
MaccCHI BEIISCTBA.
XuMudeckue
ypaBHEHHUS.

Ncnonb30BaTh Npu COCTaBICHUU
XUMHUYECKUX YPABHEHUM 3aKOH
COXpAHEHHUS MacChl BEUIECTB;
MMOHUMATh [IPU COCTABJICHUH
XMMHYECKUX YPABHCHUI 3HAYCHUE
WHJICKCOB ¥ KOA((DHUIIMEHTOB;
HaO0II01aTh ¥ OMKMCHIBATH MPU3HAKU
Y YCIIOBUS TEUEHUS XUMUYECKUX
peaKuuii, 1eJ1aTh BHIBOAbI HA
OCHOBAHHWH aHAJIM3a HAOIOACHUI 3a
SKCIIEPUMEHTOM.

Ilo3nasamenvuwle: CaMOCTOATEIBHOE
BBIIETICHUE U (DOPMYITHPOBAHHE
M03HABATENIbHOM 11enu; pedrexcus
Croco0O0B U YCIIOBHIA NEHCTBUS,
KOHTpOJIb U OLIEHKA Ipoliecca U
pe3yIbTAaTOB JACSTEIILHOCTU; YMEHUE
aJIeKBaTHO, OCO3HAHO U IPOU3BOJIBHO
CTPOUTDH PEUYCBOE BHICKA3bIBAHUE B
YCTHOM U MUCbMEHHOU peyH.
Kommynuxamuenwie:

IJIAaHUPOBaHUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMM — ONIPE/IeTICHUE

LIE€JIA; TOCTaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B MIOMCKE U cOope
nH(OPMAILIAN; TOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIMU; BIIaJICHUE
MOHOJIOTHYECKOW U TUATTOTMYECKON
¢dbopmamu peun.

Pezynamuenusie: TOCTaHOBKA YUEOHOM
3a/1a4d Ha OCHOBE COOTHECEHUS TOT0, UTO
y>K€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOI'0, YTO E€LIE HEU3BECTHO; ONPEIECIICHUE
MOCJIeI0BATETLHOCTH TIPOMEXYTOUHBIX
Lesed ¢ y4eTOM KOHEUHOTO pe3yJsIbTaTa;
WCIIOTh30BaTh TAKOW BHJI MBICIICHHOTO
(MneanbHOr0) MOJICTHPOBAHUS, KaK
3HAKOBOE MOJICTTUPOBaHUE (HA MPUMEPE
YpaBHEHHMI XMMUYECKUX PEaKIHi).

dopmMupoBaHUE
[103HABATEIBHOI'O UHTEpECa K
IpeaMETy, YBEPEHHOCTH B
BO3MOKHOCTH TTO3HAHHS
IPUPOBI, CAMOCTOATEIBHOCTH B
MpUOOPETEHNH 3HAHUH O
XUMHUYECKHX SIBICHUSX.
[TocTenenHo BeICTpanBaTh
COOCTBEHHOE

LIEJIOCTHOE MUPOBO33PEHUE:!
0CO3HaBaTh MOTPEOHOCTh U
TOTOBHOCTB K
camM000pa30BaHUIo.
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38.

Pacuétel mo
XUMHUYCCKUM
YpaBHEHUSM.

[IpoBoaUTH pacuérhl O
XUMHWYCCKUM YPAaBHCHUAM Ha
HAXO0XJICHHUE KOJIHYECTBA, MACChI
Win 00bE€Ma NIPOJYKTa PEaKLUu 110
KOJIMYECTBY, Macce Wid 00bEMY
HCXOJHOTO BEIECTBA; C
WCIOJIb30BAHUEM TOHSITUS «JI0JIS,
KOI'JIa UCXOJHOE BEIIECTBO AAHO B
BU/JIE pacTBOpA C 33JJaHHON MaccOBOI
JIOJIEN pACTBOPEHHOI'O BEMIECTBA WIIH
COJICP>KUT OTNPEACIEHHYIO JI0JIIO
IIPUMECEH.

Ilo3nagamenvuple: CaMOCTOATEIBHOE
BbIIETICHUE U (DOPMYITHpPOBAHHE
M03HABATENbHOM 11enu; pedrexcus
Croco0O0B U YCIIOBHIA JEHCTBUS,
KOHTPOJIb U OLIEHKA Ipoliecca U
pe3yIbTATOB JACSTEIILHOCTU; YMEHUE
aJIeKBaTHO, OCO3HAHO U IPOU3BOJIBHO
CTPOUTDH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxamuenuie:

IUIAaHUPOBaHHUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMU — ONIPE/ICTICHUE

LI€TTH; TTOCTAaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B MIOMCKE U cOope
nH(OPMAIIAN; TOCTATOYHOU MOJIHOTON 1
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIUU; BJIaJICHUE
MOHOJIOTHYECKOW U TUATIOTMYECKOU
¢dbopmamu peun.

Pezynamuenusie: IOCTaHOBKA YIEOHOU
3a/1a4d Ha OCHOBE COOTHECEHUS TOT0, UTO
y>K€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOTO, YTO €Il€ HEU3BECTHO; ONPEIeTICHUE
MOCJIeI0BATETLHOCTH TIPOMEKYTOUHBIX
LeJed C y4eTOM KOHEYHOTO pe3yJsIbTaTa;
WCIIOIh30BaTh TAKOW BHJI MBICIIEHHOTO
(MneanbHOr0) MOJICITUPOBAHHUS, KaK
3HAKOBOE MOJICTTUPOBaHUE (Ha MpUMEpE
YpaBHEHMI XUMUYECKUX PEaKIIHi).

dopmMupoBaHUE
MO3HABATEIBHOTO UHTEpPEca K
IpeaMETy, YBEPEHHOCTH B
BO3MOKHOCTH TTO3HAHHS
IPUPOBI, CAMOCTOSATEIBHOCTH B
NpUOOPETEHNH 3HAHUH O
XUMHUYECKHX SIBICHUSX.
[TocTenenHo BeICTpanBaTh
COOCTBEHHOE

L[EJI0OCTHOE MUPOBO33PEHUE:!
0CO3HaBaTh MOTPEOHOCTh U
TOTOBHOCTB K
camM000pa30BaHUIo.

39.

Pemrenne pacu€THbIX
3a]1a4 110 YpaBHEHUIO
PEAKIIMH.

[IpoBoaNTE pacy€TsI 1O
XUMUYECKUM YPABHEHUSAM Ha
HAax0’KJICHHE KOJINYECTBA, MACChI
Wi 00bEMa IPOAYKTa PEAKIMU 1O
KOJINYECTBY, Macce WiK 00bEMY

ITo3nasamenshsle: caMOCTOSATEILHOE
BbIIIENIeHUE U (HOPMYJTMPOBAHUE
MO3HABATEJIBHOM 11eTH; peieKcust
Croco00B U YCIOBHIA JEHCTBUS,
KOHTPOJIb M OIIEHKA Mpoliecca u

dopmMupoBaHue
[I03HABATEILHOIO UHTEpPECA K
MIpEAMETY, YBEPEHHOCTH B
BO3MOKHOCTH IIO3HAHUS
MIPUPOJIbI, CAMOCTOSITEIbHOCTH B
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HCXOJHOTO BEIECTBA; C
HUCIIOJIBb30BaHUCM IIOHATHUA «J0JI»,
KOT'/Ia UCXOJHOE BEIIECTBO JaHO B
BHJIE PACTBOPA € 3aJJaHHOM MAacCOBOM
J0JIei paCTBOPEHHOTO BEILIECTBA HIIN
COJIEPKUT OINPEIEIEHHYIO JOJIIO
MpUMECEH.

PE3YNIBTaTOB ACSTENbHOCTH; YMEHHE
aJIeKBaTHO, OCO3HAHO U MTPOU3BOJIBHO
CTPOUTH PEYEBOE BHICKA3bIBAHUE B
YCTHOW M IMCBMEHHOM peyH.
Kommynukamuenuwie:

TUTAHUPOBaHKUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMHU — OIIPE/ICIICHNE

IIeJTN; IOCTAaHOBKA BOIIPOCOB -
COTPYAHHUYECTBO B ITOUCKE U cOOpe
MH(OPMAIHH; TOCTATOYHON TTOJIHOTOU U
TOYHOCTBIO BBIPAXKATh CBOM MBICIIU B
COOTBETCTBUH C 33/1a4aMH U YCIOBUAMH
KOMMYHUKAIMH; BIIaJICHUC
MOHOJIOTHYECKOH U TNaJIOTMYECKOM
dbopmamu peun.

Pezynamuensle: n1ocTaHOBKa y4yeOHON
3a7a4 Ha OCHOBE COOTHECEHHsI TOTO, YTO
y’e U3BECTHO U YCBOCHO YYaIIUMUCS, U
TOT0, YTO €I11€ HEN3BECTHO; ONPECIICHNE
MIOCJIEI0BATEIBHOCTH TPOMEXYTOUHBIX
IeNIeH ¢ y9eTOM KOHEUHOTO pe3yibTaTa.

MpUOOPETEHNH 3HAHUH O
XUMHNYCCKHUX SBJICHUAX

40.

Pemenue pacuéTHbIx
3a]1a4 Ha BbIUNCIICHHUE
Macchl MPOJYKTa
peaxuu.

IIpoBoauTH pacy€TsI 11O
XUMHUYECKUM YPABHEHUSAM Ha
HAaxO0KJIEHUE KOJINYECTBA, MACCHI
MIPOYKTA PEAKLIMU 110 KOJIUYECTBY,
Macce Wi 00bEMY UCXOIHOTO
BEILIECTBA; C UCIIOJIb30BAHNEM
MOHATHUS «I0J1», KOTJa UCXOIHOE
BEILIECTBO JaHO B BUJE pacTBOpA C
3aJaHHOW MacCOBOH J0JIeH
PacTBOPEHHOT'0 BELIECTBA UIU
COJIEPKUT OINPENEIEHHYIO OO
MIPUMECEH.

Ilo3nasamenbvuble: CaMOCTOATEIIBHOE
BBIJICJICHHE U (POPMYIIUPOBAHUE
MO3HABATENbHOM 11enu; pedrexcus
Croco0O0B U yCIIOBUHM JCHCTBUA,
KOHTPOJIb U OIIEHKA Ipoliecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIeKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTDH PEYECBOE BHICKA3HIBAHUE B
YCTHOM U MHUCBbMEHHOW peyH.
Kommynuxamuenwie:
IJTAaHUPOBaHHUE Y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMH — ONpe/IeTICHUE

11€JIM; TOCTAaHOBKA BOITPOCOB -

dopMupoBaHue
IIO3HABATEIBHOIO UHTEpECA K
IIPEIMETY, YBEPEHHOCTHU B
BO3MOKHOCTH ITO3HAHUSA
IIPUPOJIBI, CAMOCTOSTENBHOCTH B
MPUOOPETEHNH 3HaHUH O
XUMHYECKHX SIBJICHUSX
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COTPYAHHYECTBO B ITOMCKE U cOOpe
nH(OPMAILIUY; TOCTATOYHOU MOHOTON U
TOYHOCTBIO BbIpakaTh CBOM MBICIIH B
COOTBETCTBUU C 33Jja4aMU U YCIOBUSIMH
KOMMYHUKAIIUH; BJIAJICHUE
MOHOJIOTHYECKON U JUaI0THUeCKOM
dhopmamu peun.

Pezynamuenwie: oCTaHOBKA YI€OHOMH
3aJ1a4d Ha OCHOBE COOTHECEHHUS TOr'0, YTO
YK€ U3BECTHO U YCBOCHO YYaUIUMUCS, U
TOT0, YTO €II€ HEU3BECTHO; OMPEICICHUE
MOCIEA0BATEIbHOCTH IPOMEKYTOUHBIX
LeJIed C YYETOM KOHEYHOI0 pe3ysbTaTa.

41.

THUIIBI XUMHYECKUX
peaKIuid.

Hcnonp30BaTh MOHATHA:

«PeaKLUU PA3IOKCHHS,

«PEaKIUU COCTUHEHUS,

«peaKIny 3aMeIICHHS, «PEaKIIUN
0oOMeHa»; WCIIONIB30BaTh IOHITHE
(QICKTPOXUMHYCCKHHA PsiJT
HaNPSDKCHUN METAIIIOBY JIIS
MIPOTHO3UPOBAHUS BO3MOKHOCTH
MIPOTEKAHUS PEAKITUH MEKITY
METaJUIaMHU M PAaCTBOPAMH KHUCIIOT, a
TaK)Ke PEaKIWi BRITCCHCHUS OJHUX
METAJIJIOB U3 PACTBOPOB UX CoJei
JIPYTUMH METaJIJIaMH.

Ilo3nasamenbvHble: CaMOCTOSTEIBHOC
BbIIeTICHUE U (DOPMYITHpOBaHHE
MO3HABATEIBHOM 11eNH; pediexcus
Croco00B U YCJIOBHI JEHCTBUS,
KOHTPOJIb U OLICHKA MPOLECcca U
Pe3yAbTaTOB AESATEIBHOCTH; YMEHUE
aJIEKBAaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTBH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM ¥ MMCBbMEHHOM peyH.
Kommynuxamuenuie:

IJIaHUPOBaHUE y4eOHOTO
COTPYIHMYECTBA C YUUTEIEM U
CBEPCTHUKAMU — ONPEICIICHUE

LIE€TTU; TOCTaHOBKA BOIIPOCOB -
COTPYJHUYECTBO B MIOUCKE U cOope
nH(OpMaIIUY; TOCTATOYHOM MOIHOTON U
TOYHOCTBIO BBIPa)KaTh CBOW MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAITNHW; BIIaJICHNE
MOHOJIOTHYECKON U JAUaI0THUeCKOM
(dhopmamu peuu.

Pecynamuenvle: TOCTaHOBKA y4eOHOIM
3aJ1ayi Ha OCHOBE COOTHECEHHS TOTO, YTO

dopMupoBaHue
II03HABaTEJILHOTO MHTEpECA K
IIPEIMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITI03HAHUS
IIPUPOJIBL, CAMOCTOSITEIIBHOCTH B
nproOpeTeHNH 3HaHUl 0
XUMUYECKHX SIBJIICHUAX
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y’K€ U3BECTHO U YCBOCHO YYAIUMUCS, U
TOTO, YTO €IlIe HEeU3BECTHO; OIpeaesiCHIEe
MOCIIEZIOBATEILHOCTH  IPOMEXKYTOUHBIX
Hesel ¢ y4eToM KOHEYHOI'O pe3yibTara;
COCTaBJISITh HAa OCHOBE TEKCTa CXEMbI, B
TOM 4YHCIE€ C NPUMEHEHHEM CpPEICTB
UKT;

pasnuyath 00BEM U COiepKaHUE
TOHATHH;

pa3nuyath poAOBOE U BUIOBOE TIOHATHS;
OCYILIECTBIISTH POJAOBUIOBOE
ONPEACIICHUE TTOHATHIA.

42.

THUIBI XUMHYECKUX
peakuui Ha npuMepe
CBOICTB BOJEIL.

XapakTepu30BaTh TUIIbl XMMUYECKUX
peakuuii (1o NpU3HAKY «UUCIO U
COCTaB UCXOJHBIX BEIIECTB U
IIPOJYKTOB PEaKLMU») Ha IPUMEpE
CBOWCTB BOJIbl. Peakuus pas3iiosxeHus
- BJIEKTPOJIN3 BOJbI. Peakunu
COEZIMHEHUS - B3aUMO/ICHCTBHE BOJIbI
C OKCHJIaMU METAJUIOB U
HeMmeTaios. [lonsTue
«THAPOKCUABDY. Peakunun
3aMEIIEHUS - B3aUMOJEICTBUE BOJBI
C IIEJTOYHBIMU U
LIEJIOYHO3EMENBHBIMU METAIITIAMH.
Peakuuu odmeHa (Ha npumepe
THJIpONIN3a Cyabuaa

ITIOMHUHMS U KapOuaa Kajblus).
KJIaccu(puIUpoBaTh XMMUYECKHE
peaxkuuu Mo YUCIy U COCTaBy
HCXOJHBIX BEILECTB U MPOJYKTOB
peaxkuuu; TermioBoMy 3P QexTy;
HaIIPaBJICHUIO ITPOTEKAHUS PEAKIUH;
Y4acTHUIO KaTajau3aropa;
UCIOJIb30BATh TAOIHILY
PacTBOPUMOCTH Il OTPEieNICHUs

Ilo3nasamenbvuble: CaMOCTOSTEIIBHOE
BBIJICJICHHE U (POPMYIIUPOBAHNUE
MTO3HABATEIIPHOU 1IETTH; PeQIIeKCHUs
Croco0O0B U YCIIOBHI JCHCTBUS,
KOHTPOJIb U OLIEHKA Ipolecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIeKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTH PEYEBOE BHICKA3BIBAHUE B
YCTHOM U MUCbMEHHOW peyH.
Kommynuxamuenwie:

TJIAaHUPOBaHHUE Y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMU — OINIPENICIICHUE

1I€JIA; TOCTaHOBKa BOIIPOCOB -
COTPYJTHUYECTBO B MIOMCKE U cOOpe
“H(pOpMaIIUU; TOCTATOYHOHN TOTHOTOU U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBUHU C 3aJja4aMU U YCIOBUIMH
KOMMYHHUKAIMU; BIIaJICHUE
MOHOJIOTHYECKON U JTUaJOTHUeCKOM
(dbopmamu peyn.

Pezynamuensie: TOCTAaHOBKA YIEOHOM
3aJla4d Ha OCHOBE COOTHECEHHUS TOr0, UTO
YK€ U3BECTHO M YCBOCHO YUYAIIUMMUCS, U

dopmupoBaHue
II0O3HABATEJILHOI'O0 HHTEpeCca K
IIPEIMETY, YBEPEHHOCTHU B
BO3MO>KHOCTH TTO3HAHUS
IIPUPOJIBI, CAMOCTOSATEIBHOCTH B
IpUOOpETEHUH 3HAHUH O
(GU3NYECKUX U XUMUYECKUX
SBJICHUSIX; (POPMHUPOBAHNE
HKOJIOTMUECKOTO MBILIUICHHUS:
YMEHUE OLICHUBATh CBOIO
JEATENBHOCTD U ITOCTYIIKU
JOPYTUX JIFOJIEH ¢ TOUYKHU 3pEHUS
COXPAaHEHHUs OKpYXKarollen
CpeJbl - TapaHTa XKU3HU U
Onaronony4us Jrojieil Ha 3emte.
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BO3MOYKHOCTH IMPOTCKAHMS PEaKIIHi
oOMeHa.

TOI'0, YTO €1I€ HEU3BCCTHO, OIIPECACICHUC
oCICA0BATCIIbHOCTU MMPOMECIKYTOUYHBIX
ueneﬁ C YY€TOM KOHCYHOI'O pE3yJIbTaTa,

43. | Ckopoctb Hcnonp30BaTh NOHATHS: Ilo3nasamenvnbie: CaMOCTOSATECIIBHOE dopmupoBaHue
XUMHYECKHUX «PEAKIMH PA3JIOKEHHS», «CKOPOCTh | BbACNIEHUE U (OPMYIMPOBAHUE II03HABATEJILHOTO MHTEpECA K
peakuui. XUMUYECKUX PEAKLUN», MO3HABATEIBHON Lenu; pedaekcus IIPEIMETY, YBEPEHHOCTH B
Karanuzatopsl. «KaTalnu3aTopbl», «(pepMeHTHI», Croco0OB U YCIIOBUH JIeHCTBUS, BO3MOKHOCTH ITIO3HAHUS
«KaTaJIUTUYECKUE U KOHTpOJIb U OLICHKA IIpoliecca U IIPUPOJIBI, CAMOCTOSTEIILHOCTH B
HEKATaIUTHYECKUE PEAKLINNY, PE3YJIBTAaTOB IEATEIbHOCTH; YMEHUE nproOpeTeHNH 3HaHUH O
«oOpaTtuMble U HEOOpATUMBIE aJICKBaTHO, OCO3HAHO U IIPOU3BOJILHO XUMUYECKHX SIBJICHUSX.
peaKkmmn»; KJ1acCU(PpULUPOBATH CTPOUTH PEYEBOE BBICKA3bIBAHUE B [locTeneHHO BRICTpauBaTh
XUMHUYECKHE PEAKLIMU 110 YUCILY U YCTHOW M MIMCBbMEHHOM peyH. COOCTBEHHOE
COCTaBy UCXOAHBIX BELIECTB U Kommynuxamuenuie: LIEJI0CTHOE MUPOBO33pEHHUE:
IIPOIYKTOB PEAKIIMH; TEILIOBOMY IJIaHUPOBaHUE y4€OHOTO 0CO3HaBaTh NOTPEOHOCTb U
3¢ eKTy; HanpaBIEHUIO IPOTEKAHUS | COTPYAHUYECTBA C YUUTENIEM U TOTOBHOCTB K
peaKuuu; y4aCTHIO KaTaJIu3aTopa; CBEPCTHUKAMM — OIIPEEICHHUE camM000pa30BaHUIO, B TOM YHCIIE
HCIOJb30BATh TAOIUILY LI€JIH; IOCTaHOBKA BOIIPOCOB - U B paMKax CaMOCTOSITEJIbHON
PacTBOPUMOCTH I OIPEICIICHUS COTPYJHUYECTBO B IIOUCKE U cOope JEATEIbHOCTH BHE LIKOJIBI;
BO3MOKHOCTH MPOTEKaHMsI peakMid | HHPOPMALIUK; JOCTATOYHON MOJIHOTON U | OLIEHUBATh >KU3HEHHbIE
00MEHa; IIEKTPOXUMUYCCKHIA PsIT TOYHOCTBIO BBIPA’KaTb CBOU MBICIIH B CUTYAallUH C TOYKH 3PEHHUS
HanpsHKeHUH (aKTUBHOCTH) COOTBETCTBUHM C 33Jja4aMM U YCIOBUSIMH | Oe30macHoro oopasa xKU3HU U
METAJIJIOB JJIs ONIPENETICHUS KOMMYHHUKAIH; BJIaJICHUE COXpaHEHUs 3/10POBbS;
BO3MOKHOCTH IIPOTEKAHMS PEAKIUN | MOHOJIOTUYECKON U AUAIOTMYECKOU OLICHUBATb JKOJIOTUYECKUN PUCK
MEXy METAJZIaMU ¥ BOJAHBIMU (dhopMamu peuu. B3aMMOOTHOILIEHUI YeJIOBEKA U
pacTBOpamMu KUCIIOT U COJIEH. Pezynamuenvie: nocTaHoBKa y4eOHOH IPUPOJIBI.
3a/1a4¥ Ha OCHOBE COOTHECEHHS TOTO, YTO
y’K€ U3BECTHO U YCBOCHO YYaLlUMHUCS, U
TOT0, YTO €I11€ HEU3BECTHO; ONPEACICHUE
IIOCJIEI0BATEILHOCTH IIPOMEXKYTOYHBIX
LeJIeH ¢ y4eTOM KOHEYHOIO Pe3ysbTara;
COCTaBJIAAITh HA OCHOBE TEKCTA CXEMBI, B
TOM 4YHCIE C NPUMEHEHUEM CpEICTB
HKT.
44. | IlpakTHyeckas Habmtonate u onuceiBath npusHaku | Ilo3nasamensuvie: caMOCTOSITETEHOE dopmupoBaHue
padora NeS. U yCIIOBUSI TEUEHUsI XUMUYECKUX BbIJIeJIeHUE U (POPMYITHPOBAHUE [I03HABATEILHOIO MHTEPECA K
«IIpn3Haku peakyii, 1eJaTh BBIBOJBI HA MI03HABATEIbHOM 11eNn; pedexcus MIPEAMETY, YBEPEHHOCTH B
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XUMHUYECKHUX
peaKuuii»
Hucrpykrax Th

OCHOBAaHWY aHaJHM3a HAOIIOACHUH 3a
HKCIIEPUMEHTOM;

oOparmiaThcs ¢ J1abopaTopHbIM
obopymoBaHuEM U
HarpeBaTeIbHBIMH TPHOOpPaMH B
COOTBETCTBHUH C PABUIAMHU TEXHUKH
0€e30IaCHOCTH;

o0opynoBaHueM: 1a00paTOPHBIM
IITATUBOM; CITUPTOBKOM;
OIUCHIBATH XUMHUYUCCKUI
AKCHEPUMEHT C TIOMOIIBIO
€CTECTBEHHOTI'0 (PyCCKOT0 WU
POJTHOTO) SI3bIKA U SI3bIKA XHUMUHU;
JIeTIaTh BBIBOJIBI IO PE3yJIbTaTaM
MPOBEAEHHOTO YKCIICPUMECHTA.

CroCcO0O0B M yCIIOBUH JACHCTBUA,
KOHTPOJIb M OIIEHKA IpoIiecca 1
pe3yIbTATOB JIEATENBHOCTH; YMEHHE
aJIeKBaTHO, OCO3HAHO M MTPOU3BOJIEHO
CTPOUTH PEUYEBOE BBICKA3bIBAHUE B
YCTHOM M IMCBbMEHHOM peyH.
Kommynurkamuenuie:

TUTAHUPOBaHKUE y4eOHOTO
COTPYAHUYECTBA C YUUTEJIEM U
CBEPCTHHKAMHU — OTPEICTICHHUE

LI€JIN; IOCTAaHOBKA BOIIPOCOB -
COTPYJHUYECTBO B MIOUCKE U cOope
uHpoOpMalnY; JOCTATOYHON TOJTHOTOH U
TOYHOCTBIO BBIPAXKaTh CBOM MBICIH B
COOTBETCTBUHM C 337a4aMH U YCIOBUSIMU
KOMMYHUKAIIIH; BIIaJICHUE
MOHOJIOTUYECKOH U JUaIoruyecKon
dbopmamu peyn.

Pezynamuenvie: 1ocTaHOBKa y4eOHOH
3aJja4i Ha OCHOBE COOTHECEHUS TOTO, YTO
YK€ U3BECTHO U YCBOCHO YUalIUMUCS, U
TOTO, YTO €MI¢ HEM3BECTHO; ONPEICIICHHE
MOCTIeI0BATEIbHOCTH IPOMEKYTOUHBIX
IeNIel ¢ y9eTOM KOHEYHOTO pe3yIbTarta;
OTIpeNIeNATh, UCXO/ U3 yUeOHOH 3a/1auH,
HE00XOMMOCTh HETIOCPEICTBEHHOTO FITH
OTIOCPEI0BAaHHOT0 HA0JIIO/ICHHS,
CaMOCTOSITENILHO (POPMHUPOBATH
IpOrpamMMy 3KCIIEpUMEHTA;

0o(opMIIATH OTUET, BKITIOYAOIITHIA
OIMCaHME IKCIIEPUMEHTA, €r0
pe3yIbTaTOB, BEIBOJIOB.

BO3MOYXHOCTH TO3HAHUS
MPUPOJIbI, CAMOCTOSITEILHOCTH B
npuoOpeTEeHNH 3HAHUH O
XUMHYECKHX SBJICHHSIX

45.

O06o06meHue u
CHCTEMAaTHU3aLUs
3HAHUH TI0 TeME
«M3menenus,

Hcnonb30BaTh NOHATHS:
«peaKUUu pa3IoKEeHUs,
«pEeaKIUU COCTUHEHUS,
«peaKLry 3aMeIICHHsI», «PEaKIIUU

Ilo3nasamenshobie: caMoCTOSITENHHOE
BBIJICJICHHE U (POPMYJIUPOBAHNE
MO3HABATENBHOM 11enu; pedrekcus
Croco0O0B W yCIIOBUH JEHCTBUS,

dopMupoBaHue
ITO3HABATEIBHOIO UHTEpECA K
IIpEAMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITO3HAHUS
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npoucxoosawue ¢

O6MeHa»; HUCIIOJIB30BaTh ITOHATUC

KOHTPOJTb M OIICHKA IpoIiecca u

IprUpoabl, CAMOCTOATCIIBHOCTU B

gewecmeamu. «QIEKTPOXUMHYECKUH Psifg Pe3yJIbTaTOB EATEIbHOCTH; YMEHUE pUOOPETEHNH 3HAHUH O
HaIPSDKEHUN METAJITIOBY JJIs aJIcKBaTHO, OCO3HAHO U ITPOU3BOJIBHO XUMHUYECKHX SIBICHUSIX.
IIPOrHO3UPOBAHUS BO3MOYKHOCTHU CTPOUTH PEYEBOE BHICKA3bIBAHUE B dopmupoBaHue
IIPOTEKAHUS PEAKIUN MEKIY YCTHOHU M IUCBMEHHOM PEYHN. CaMOCTOSITEJIBHOCTH B
METAJUIaMU U PAaCTBOPAMHU KUCIOT, @ | Kommynukamugnuvle: pUOOPETEHNU HOBBIX 3HAHUH,
TaKXe peaklUil BBITECHEHUS OJJHUX | IUIAaHUPOBaHHE y4eOHOro IIPAKTUYECKUX YMEHUH,
METAJIJIOB U3 PacTBOPOB UX COJIEH COTPYJHHUYECTBA C YUUTEIIEM U LIEHHOCTHOI'O OTHOILIEHUS K cebe
JPYTHMH MeTaJlllaMu; CBEPCTHUKAMM — OIIPENIETICHHUE Y OKPYKaIOIUM, K
HaAOJII0AATh M OMKCHIBATh MPU3HAKH | IEJI; IOCTAHOBKA BOIIPOCOB - pUOOPETEHUIO HOBBIX 3HAHUH,
U yCJIOBMSI TEUEHUS] XUMUYECKUX COTPYZHUYECTBO B ITIOUCKE U cOope OTHOIIECHHUE K XMMHH, KaK
peakuui, 1eaaTb BbIBOABI Ha nH(pOpMAINY; JOCTATOYHOW OJTHOTON M | SJIEMEHTY O0IIeYeIOBEYECKON
OCHOBAHUU aHaJM3a HaOJMIOJEHUH 32 | TOYHOCTBIO BBIPAXKATh CBOU MBICIIU B KYJIBTYPBI.
9KCIIEPUMEHTOM. COOTBETCTBHH C 3a/lad4aMH U YCIOBUSIMU
KOMMYHMKAIUH; BIaJICHUE
MOHOJIOTMYECKOU U TNaJIOTHYECKON
dhopmamu peun.
Pezynamuenvie: 1ocTaHOBKa y4eOHON
3a/1a4¥ Ha OCHOBE COOTHECEHHUsI TOT'0, YTO
y’K€ U3BECTHO U YCBOCHO yYalllUMUCS, U
TOT0, YTO €I11€ HEU3BECTHO; ONPENIEIICHHE
MIOCJIEI0BATEIBLHOCTH IPOMEXKYTOUHBIX
1L[eJIeH ¢ yYETOM KOHEYHOI'O Pe3yJsbTara;
46. | KourpouabHasi Hcnons30Bath Npu COCTABICHUHN Ilo3nagamenvuwle: CaMOCTOATEIBHOE dopmMupoBaHue
padora Ne3 o reme XUMHMYECKHUX YPAaBHEHHH 3aKOH BblJIeNIeHUE U (POPMYIMPOBAHUE II03HABATEJILHOTO MHTEPECA K
«M3menenus, COXPAaHEHHUS MacChl BELIECTB; [I03HABATENIbHOM 11eNu; peduexcus MIpeIMETY, YBEPEHHOCTH B
npoucxoosuue ¢ IIOHMMATh IIPU COCTABJICHUN Coco0OB U YCIIOBUH JIeHCTBHS, BO3MOKHOCTH ITO3HAHUS
gewecmeamu. XUMHUYECKUX YpaBHEHUI 3Hau€HUE | KOHTPOJb U OLIEHKA Ipolecca u MIPUPO/IbI, CAMOCTOSITEILHOCTH B

WHJIEKCOB 1 KOA(()UIIHEHTOB;
MIPOBOJUTH PACUYETHI 110
XUMHYECKUM YpaBHEHUSM Ha
HaXO0JECHUE KOJIMYECTBA, MACChI
MPOJYKTA PEAKIIUU IO KOJTHYECTRY,
Macce Wi 00bEMY UCXOTHOTO
BEIIIECTBA; C HCIIOJIb30BAaHUEM
MTOHSITHS «I0JIs1», KOTJa HCXOIHOE

PE3YJIbTAaTOB IEATEIBHOCTH; YMEHNE
aJIeKBaTHO, OCO3HAHO M ITPOU3BOJIHO
CTPOUTH PEYEBOE BBICKA3bIBAHUE B
YCTHOM M MMCbMEHHOM peyH.
Kommynukamuenovie:
IJIaHUPOBaHUE y4eOHOTO
COTPYJHHUYECTBA C YUUTEIIEM U
CBEPCTHUKAMHM — ONPECICHHE

nproOpeTeHNH 3HaHUH 0
XUMUYECKHX SIBJIICHUSX.
dopMupoBaHue
CaMOCTOATEIILHOCTH B
pUOOPETEeHNU HOBBIX 3HAHUH,
MPAaKTUYECKUX YMEHUH,
LIEHHOCTHOT'O OTHOUIEHUS K cee
Y OKPYKAKOIINM, K
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BELIECTBO JaHO B BUJIE PacTBOpa C
3aJaHHOU MacCOBOH J0JIeH
PacTBOPEHHOIO BELIECTBA WU
COJIEPKUT OINPEIEIEHHYIO JOJIIO
MpUMECEH.

L[eJTH; TIOCTaHOBKA BOIIPOCOB -
COTPYAHUYECTBO B ITOMCKE U cOope
nH(pOpMaLIUK; JOCTATOYHOU MOJHOTON U
TOYHOCTBIO BBIPAXKaTh CBOM MBICJIH B
COOTBETCTBHH C 3a/la4aMH U YCIOBUSIMU
KOMMYHUKAIIIH; BIIaJICHUE
MOHOJIOTHYECKON U IUajJIOrH4eCcKOn
bopmamu peyn.

Pezynamuenuvie: TOCTaHOBKA YU4EOHOM
3aJjaui Ha OCHOBE COOTHECEHUS TOTO, YTO
y’K€ U3BECTHO M YCBOCHO yYalllUMUCS, U
TOT'0, YTO €I11€ HEU3BECTHO; OIPE/IETICHUE
MOCIIEI0BATEIHLHOCTH IPOMEXKYTOUHBIX
1[eJ1eH ¢ y4eTOM KOHEYHOI'0 pe3yJIbTaTa.

MPUOOPETEHUIO HOBBIX 3HAHUI,
OTHOILIEHUE K XUMHUHU, KaK
3JIEMEHTY 00111e4YeI0OBeUYeCKOn
KYJbTYPBI.

Teopus
3JIEKTPOJIUTHYECKOM
AUCCOIHMALMH H
6 CBOIICTBA KJIACCOB 22

HEOPraHU4YeCKUX
coeIMHEeHU I

47. | PabGota Hapg 1 I'pamoTHO ipoBOIUTE aHanu3 cBoel | Ilo3nasamenvuble: CaMOCTOATEIBHOE dopmMupoBaHue
omrOKaMu. paloTBhI, BBIMOIHATH KOPPEKIIHIO. BblJIeJIeHUE U (POPMYIMPOBAHUE II03HABATEJILHOTO MHTEpECA K
Koppeknunonnas Hcnonb30BaTh pH XapaKTEpUCTHKE | MMO3HABATENIbHOM 1IeNu; peduekcus NPEAMETY, YBEPEHHOCTH B
pabora 1O Teme IIPEBPALCHUI BEILIECTB IIOHATHSA: Coco0OB U YCIIOBUH JIeHCTBHS, BO3MOKHOCTH ITO3HAaHUS
«H3menenus, «pacTBOP», «TUIPATHI KOHTPOJIb U OIIEHKA Mpoliecca U MIPUPO/IbI, CAMOCTOSITEILHOCTH B
npoucxoosuue ¢ KPUCTAJIJIOTUAPATED?, «HACBILICHHBIE | PE3YJIBTATOB JIEATEIBHOCTH; YMEHUE nproOpeTeHNH 3HaHUH 0
gewecmeamu. U TIEPEHACHIILIEHHBIE PACTBOPHIY; a/IeKBaTHO, OCO3HAHO U MTPOU3BOJILHO XUMHUYECKUX SIBJICHUSIX

PactBopenue kak
¢buzuko —
XMMHYECKUN MpOoLeCC.
Turmsl pacTBOpOB.
IToBTOpHBIN
nHCTpyKTax 1o T.b.

OIMCBIBATh PACTBOPEHUE KaK
(hU3UKO-XUMUYECKUH TTPOIIECC;
co0JIr01aTh MpaBUiIa TEXHUKU
0€301MacHOCTH MPH NMPOBEIECHUN
Habr0AeHNH 1 1a00paTOPHBIX
OTIBITOB.

CTPOHUTH PEYEBOE BBICKA3bIBAHUE B
YCTHOM M MMCbMEHHOM peyH.
Kommynukamuenovie:
IJIaHUPOBaHUE y4eOHOTO
COTPYJHHUYECTBA C YUUTEIIEM U
CBEPCTHUKAMHU — OIpEeCICHHUE
LIEJI1; TOCTaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOUCKE U cOOpe

84




nH(pOpMaIUK; TOCTATOYHON TOTHOTOU U
TOYHOCTHIO BBIPAKAaTh CBOM MBICIIH B
COOTBETCTBHH C 3a/la4aMH U YCIOBUSIMU
KOMMYHUKAIUU; BJIaJICHUE
MOHOJIOTHYECKON U IUajJIOTrH4eCcKOn
(bopmamu peyn.

Pezynamuenusie: TOCTaHOBKA YU4EOHOM
3a/1a4d Ha OCHOBE COOTHECEHUS TOTO, UTO
y’K€ U3BECTHO M YCBOCHO yYalllUMUCS, 1
TOTO, YTO €Il HEU3BECTHO; ONpeIeTICHUE
MOCJIEI0BATEIHLHOCTH IPOMEXKYTOUHBIX
LeJIed C y4eTOM KOHEYHOTO pe3yJsIbTaTa;
COCTaBJISITh HA OCHOBE TEKCTa IpaduKH;
pasnuyaTh KOMIIOHEHTHI JI0Ka3aTeJIbCTBA
(Tesuc, apryMeHTHsl U popmMy
JTI0Ka3aTelIbCTBA);

OCYIIECTBIISTH MPSIMOE HHIYKTUBHOE
JI0Ka3aTeNbCTBO.

48.

DIIEKTPOJIUTHYECKAS
muccormanus (3]1)

Hcnonb30BaTh Ipu XapakTEPUCTUKE
MPEBPAILLCHUI BEIIECTB OHATHS:
«pacCTBOPY», «INEKTPOTUTHYECKAS
JTACCOLMAIUAY, <«IIEKTPOJIUTHD,
«HEDJIEKTPOJIUTHY, «CTEIECHb
JIHCCOIUAITAN Y, «CUIIbHBIC
ANEKTPOJIUTHIY, «CIa0bIe
BJIEKTPOJUTHI», KKATUOHBI»,
«aHUOHBI»;

KJIaCCU(PUIIUPOBATH HOHBI U X
CBOMCTBA;

XapakTepHU30BaTh CYIIHOCTh
AJIEKTPOJIUTUYECKON AUCCOLMALINT
BEIIECTB ¢ KOBAJEHTHOMW MOJISPHON U
MOHHOM XUMHUYECKOMN CBA3BIO.

Ilo3nasamenvusle: CaMOCTOATENIBHOE
BBIJICJICHHE U (POPMYIIUPOBAHNUE
MO3HABATENbHOM 11enu; pedrexcus
CIOCO0O0B U yCIIOBUM JEHCTBUS,
KOHTPOJIb U OLIEHKA IpoLEecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIEKBaTHO, OCO3HAHO U IPOU3BOJILHO
CTPOUTH PEYEBOEC BHICKA3BIBAHUE B
YCTHOM U MMCbMEHHOW peyu.
Kommynuxamuenuie:

TJIAaHUPOBaHHUE Y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHUKAMU — OINPEICIICHUE

11€JI1; TOCTaHOBKa BOIIPOCOB -
COTPYTHUYECTBO B TIOMCKE U cOope
nH(pOpMaILIUK; JOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BBIPaXkaTb CBOM MBICIIA B
COOTBETCTBUU C 3aJja4aMU U YCIOBUIMH

dopmupoBaHue
II0O3HABATEJILHOI'O0 HHTEpeCca K
IIPEIMETY, YBEPEHHOCTHU B
BO3MOKHOCTH ITO3HAHUS
IIPUPOJIBI, CAMOCTOSTENBHOCTH B
MPUOOPETEHNH 3HAHUM O
XUMHYECKUX SIBJICHUSX
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KOMMYHMKaIUH; BIaICHUE
MOHOJIOTMYECKOU U TNaJIOTUYECKON
dhopmamu peun.

Pezynamuensie: oCTaHOBKA YI€OHOMH
3a/1a4¥ Ha OCHOBE COOTHECEHHUsI TOT'0, YTO
y’K€ U3BECTHO U YCBOCHO yYalllUMUCS, U
TOT0, YTO €I11€ HEU3BECTHO; ONPENCICHHUE
II0CJIEZI0BATEIBLHOCTU IPOMEKYTOUHBIX
LeJIeH ¢ y4ETOM KOHEYHOI'O Pe3yJsbTara;
JIeJ1aTh IOMETKH, BBITUCKHU, [IUTUPOBAHHE
TEKCTa;

COCTaBJIATh JIOKJIAI;

BJIaIETh TAKUM BHJIOM H3JI0KECHHUS
TEKCTa, KaK pacCyX/IE€HUE;

pa3nuyaTh KOMIIOHEHTHI JOKa3aTeNbCTBA
(Tesuc, apryMeHTsl U hopmy
JI0Ka3aTeNbCTBA);

OCYILIECTBIIATh NPSIMOE UHIYKTUBHOE
JIOKa3aTeNbCTBO.

49.

OCHOBHEBIE
nosioxkenus Teopuu

DL (TD)

OcnoBuble nonoxxerus: Teopuu D/1.
(TS0

NnnroctpupoBars npuMepamu
OCHOBHBIE I10JIOKEHHS TEOPUU
ANEKTPOIIUTUYECKON JUCCOLUALINH.

Ilo3nasamenvhbie: caMOCTOSITENBHOE
BbIJIeJIeHUE U (POPMYIMPOBAHUE
MIO3HABATENNBHON LieNnHu; pedaeKcus
Coco0OB U YCIIOBUH JIeHCTBHS,
KOHTPOJIb U OLIEHKA IIpoliecca 1
PE3YJIBTAaTOB IEATEIBHOCTH; YMEHNE
aJIeKBaTHO, OCO3HAHO U ITPOU3BOJIBHO
CTPOHUTH PEYEBOE BBICKA3bIBAHUE B
YCTHOM ¥ MUCBMEHHOM pEYHu.
Kommynukamuenovie:

IJIaHUPOBaHUE y4eOHOTO
COTPYJHHUYECTBA C YUUTEIIEM U
CBEPCTHUKAMHU — ONpEeETICHHE

LI€JIH; IOCTaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOUCKE U cOope
nH(pOpMaINY; JOCTATOYHON TOJTHOTON U
TOYHOCTHIO BBIPAXKaTh CBOM MBICIIU B

dopMupoBaHue
II03HABATEJILHOI'O UHTEpeca K
MIpEAMETY, YBEPEHHOCTH B
BO3MOKHOCTH IIO3HAHUS
IIPUPOJIBI, CAMOCTOSITEIbHOCTH B
nproOpeTeHn  3HaHuH o
XUMUYECKHX SIBJIICHUAX
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COOTBETCTBHHU C 3a/1a4aMH U YCIOBUSAMU
KOMMYHHKAIUH; BIaJICHUE
MOHOJIOTHYECKON U IUaJIOrH4eCcKOn
dbopmamu peyn.

Pezynamuenusie: TOCTaHOBKA YU4EOHOM
3a/1a4l Ha OCHOBE COOTHECEHMSI TOTO, UTO
y’K€ U3BECTHO M YCBOCHO yYalllUMUCS, 1
TOT'0, YTO €I11€ HEU3BECTHO; OIIPEIETICHUE
MOCJIEI0BATEIHLHOCTH IPOMEXKYTOUHBIX
L[eJel ¢ y4eTOM KOHEYHOI'O Pe3yJsbTara;
JIeJ1aTh TOMETKH, BHITUCKHU, IIATUPOBAHHE
TEKCTa.

50.

HNonusble ypaBHEHUS
peakiuii

[ToHsITHE «MOHHBIC YPaBHCHHUSY;
COCTaBJISTh YPaBHEHUS
AIEKTPOJIUTHYECKON JUCCOIHAIIIT
KHCJIOT, OCHOBAaHUMW U COJICH;
MOJICKYJISIPHEBIE, TIOJTHBIC U
COKpAII[CHHbIE HIOHHBIE YPABHEHUS

peakuuii ¢ y4acTueM 3JIEKTPOJIUTOB.

Ilo3nasamenbvHble: CaMOCTOSTEIBHOC
BbIIeTICHUE U (DOpPMYITHpOBaHHE
MO3HABATEIBHOM 11eNH; pediexcus
Croco0O0B U YCIOBUI JEHCTBUS,
KOHTPOJIb U OLICHKA MPOLECcca U
Pe3yAbTaTOB AESATEIBHOCTH; YMEHUE
aJIEKBAaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTBH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM ¥ MMCBbMEHHOM peyH.
Kommynuxamuenuie:

IJIaHUPOBaHUE y4eOHOTO
COTPYIHMYECTBA C YUUTEIEM U
CBEPCTHUKAMU — ONPEICIICHUE

LIE€TTU; TOCTaHOBKA BOIIPOCOB -
COTPYJHUYECTBO B MIOUCKE U cOope
nH(OpMaIIUY; TOCTATOYHOM MOIHOTON U
TOYHOCTBIO BBIPa)KaTh CBOW MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAITNHW; BIIaJICHNE
MOHOJIOTHYECKON U JAUAI0THUeCKOMH
(dhopmamu peuu.

Pezynamugnble: TOCTaHOBKA yueOHOU
3aJ1a4i Ha OCHOBE COOTHECEHUS TOT'0, YTO

dopMupoBaHue
II03HABaTEJILHOTO MHTEpECA K
IIPEIMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITI03HAHUS
IIPUPOJIBL, CAMOCTOSITEIIBHOCTH B
nproOpeTeHNH 3HaHUH 0
XUMUYECKHX SIBJIICHUAX
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y’K€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOT'0, YTO €I11€ HEU3BECTHO; ONIPENIETICHHE
I1OCJIEI0BATEIbHOCTH IIPOMEKYTOUHBIX
L[eJIel ¢ y4eTOM KOHEYHOI'O pe3ysbTara;
WCII0JIb30BaTh TAKOW BHJI MBICIIEHHOT'O
(MaeanbHOr0) MOCIIUPOBAHUS, KAK
3HAKOBOE MOJICIMpPOBaHME (Ha pUMeEpe
YpaBHEHUH PEAKIIMI JUCCOLUALINH,
MOHHBIX YPAaBHEHUM pEaKInii,

51.

VYcnoBus npoTeKaHus
XUMUYECKHUX peaKIui
MEXJ1y pacTBOpaMu
3JIEKTPOJIUTOB JI0
KOHIIA

CocTaBiATh ypaBHEHUS
AIEKTPOJIUTUYECKON JUCCOIHAITTT
KHCJIOT, OCHOBAHHI U COJICH;
MOJIEKYJISIPHBIE, MTOJIHBIE U
COKpaIl¢HHbIC MOHHBIC YPaBHEHUS
peaKkuuii ¢ y4acTueM 3JIEKTPOJIUTOB;
XapaKTEePU30BaTh YCIOBUS
MPOTEKAHUS XUMHUYECKUX PEAKIUN
MEXy paCTBOPaMH 3JIEKTPOIUTOB
JI0 KOHIIA.

Ilo3nasamenbvHble: CaMOCTOSTEIIBHOE
BBIJICJICHHE U (POPMYJIUPOBAHUE
MMO3HABATEIBHOM 11eNn; pediexcus
Croco00B U yCIOBHIA NeCTBHS,
KOHTPOJIb U OLICHKA MPOLECcca U
PEe3yIAbTAaTOB AESATEIBHOCTH; YMEHUE
aJIEKBAaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTH PEUYEBOEC BHICKA3hIBAHUE B
YCTHOW M IMCBbMEHHOM peyH.
Kommynuxamuenoie:

IJIaHUPOBaHUE y4€OHOTO
COTPY/IHMYECTBA C YUUTEIEM U
CBEPCTHUKAMU — ONPEICIICHUE

LIE€TIU; TOCTaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
nH(OpMaIIUY; JOCTATOYHOU MOIHOTON U
TOYHOCTBIO BBIPAXKaTh CBOW MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHUKAIUH; BIIaJICHNE
MOHOJIOTHYECKON ¥ IHaI0TrHUeCKOM
dhopmamu peuu.

Pezynamuenble: TOCTaHOBKA yueOHOU
3aJ1a4i Ha OCHOBE COOTHECECHUS TOT'0, UYTO
YK€ U3BECTHO U YCBOCHO YYaIIUMHUCS, U
TOT0, YTO €II€ HEU3BECTHO; ONPEICITICHUE
MOCJIeI0BATETLHOCTH IPOMEKYTOUHBIX
1[eJIel C Y4ETOM KOHEYHOT'0 Pe3ysbTaTa;

dopmMupoBaHue
II03HABATEJILHOTO MHTEpECA K
IIPEMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITI03HAHUS
IIPUPOJBL, CAMOCTOSITEIIBHOCTH B
nproOpeTeHnH 3HaHuH O
XUMHUYECKHX SIBJIICHUAX
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WCII0JIb30BaTh TAKOW BHJI MBICIIEHHOT'O
(MaeanbHOr0) MOACIUPOBAHUS, KAK
3HAKOBOE MOJICIMPOBaHUE (Ha pUMeEpe
YpaBHEHUH PEAKIIMI JUCCOLUALINH,
MOHHBIX YPABHEHUMN pEeaKIHil.

52.

Kucaotsl, nx
KJIaccupuKarms.

KrnaccudunupoBats KUCIOTHI 1O
XapaKTePHBIM MTPU3HAKAM: HATHYHE
KHCIIOPOJIa B KUCIIOTHOM OCTaTKe,
OCHOBHOCTb, PACTBOPHUMOCTH B BOJIC,
JIeTy4ecThb, cTeneHb D1,
CcTaOUIILHOCTE;

TIpH KJIacCU(DUKAIIMUA KHCIIOT
HCITOJIb30BATh ITOHATHUS:
KHCIIOPOJICOACPKAIINE U
OECKHUCIIOPOHBIEY, «OJHOOCHOBHEIC,
JIBYXOCHOBHEIE, TPEXOCHOBHEICY,
«PacTBOPUMBIC - HEPACTBOPHUMBICY,
«JIETy4YHE -HEJICTYIHE», «CUITHHBIC -
cia0bIey, «CTaOUILHBIE -
HECTAOUIILHBICY.

Ilo3naeamenvusle: CaMOCTOATEIIBHOE
BbIIeTICHUE U (DOPMYITHpOBaHHE
MO3HABATEIBHON Lenu; pedaekcus
CIOCO0OB M YCIIOBUH JCHCTBUA,
KOHTPOJIb U OLIEHKA Ipoliecca U
pe3yAbTaTOB AEATEIBHOCTH; YMEHUE
a/IeKBaTHO, OCO3HAHO U ITPOU3BOJILHO
CTPOUTBH PEUYEBOE BHICKA3bIBAHUE B
YCTHOW M IMCbMEHHOM peyH.
Kommynuxamuenuie:

IJIaHUPOBaHUE y4eOHOTO
COTPY/HMYECTBA C YUUTEIEM U
CBEPCTHHUKAMHU — OIpE/ICTICHHUE

LIE€TIU; TOCTaHOBKA BOIIPOCOB -
COTPYJHUYECTBO B MIOUCKE U cOope
nH(OpMaIIUY; TOCTATOYHOW MOIHOTON U
TOYHOCTBIO BBIPAXKaTh CBOW MBICIIH B
COOTBETCTBHUHU C 33J]a4aMH U YCIOBUSMU
KOMMYHUKAIMHW; BIIaJICHNE
MOHOJIOTUYECKON U TAAIOTMYECKOU
(dhopmamu peuu.

Pecynamuensie: TOCTaHOBKA yueOHOU
3a/1a4l Ha OCHOBE COOTHECEHMSI TOTO, YTO
y>K€ U3BECTHO U YCBOECHO YUYAILUMHUCS, U
TOT0, YTO €I11€ HEU3BECTHO; OIpe/IeTICHHE
MOCJIEI0BATELHOCTH IPOMEKYTOUHBIX
el ¢ yueToM KOHEYHOIO pe3ysbTara;
WCII0Ib30BaTh TAKOW BHJI MBICIIEHHOTO
(MneanbHOro) MOJEIUPOBAHUS, KaK
3HAaKOBOE MOJIETTMPOBaHUE (Ha MpUMepe
YpaBHEHUH peaKIUi TUCCOLMAIUH,

dopMupoBaHue
IIO3HABaTECIIBHOTO HMHTEpeca K
NpeAMETY,  YBEPEHHOCTH B
BO3MOKHOCTH MO3HAHUSA
IIPUPOJIBI, CAMOCTOSITENIBHOCTH B
npruoOpeTeHnH 3HAHUU 0
XUMUYECKHX SIBJIICHUAX
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WOHHBIX YPAaBHEHHUM pEaKIIHil;
ACJIaTh NOMCTKH, BBIIIUCKHU, HUTUPOBAHUC
TEKCTa.

53.

CBoiicTBa KUCIOT.

XapakTepu3oBaTh 00ITHE
XHUMHUYECKHUE CBOMCTBA KUCIIOT C
MO3UIUN TEOPUHU
3JIEKTPOJIUTUYECKON AUCCOLMALINH;
YCTaHABJIUBATh IPUUYUHHO-
CIIEACTBEHHEIC CBSI3H: KJIacC
BEIIIECTBA — XMMHMYECKHE CBOMCTBA
BCIIIECTBA,;

MPUBOJIUTH TPUMEPHI PEAKIIUA,
MOJATBEPKIAFONIUX XUMUYECKUE
CBOMCTBA KHCJIOT: IMCCOLAINS
KHCJIOT ¥ MX CBOMCTBA B CBETE
TEOPHUHU DIIECKTPOJIUTUYECKOM
JIMCCOIMAIINH, B3aHlMOJICHCTBHE
KHUCJIOT C METaJJIaMU, UCIIOJIb3YsI
3JIEKTPOXUMHUYECKHUM PsiT
HANpPsLKEHUNA METAJLIOB;
B3aNMOECHCTBHE KUCIIOT C OKCHIAMHU
METAaJIJIOB, B3aHMMOJICHCTBUE KUCIIOT
C OCHOBaHMSIMHU - PEAKIUA
HEUTpAIM3aLMH; B3aUMOIECHCTBUE
KHCJIOT C COJISIMHU C HCIIOJIb30BaHHEM
TaOJIUIIBI PACTBOPUMOCTH

JUISL XapaKTePUCTUKH XUMUYECKHX
CBOMCTB KHMCJIOT.

Ilo3naseamenvnvie: caMOCTOITEILHOE
BBIIETICHUE U (DOPMYITHPOBAHHE
MTO3HABATEIPHOU 1IETTH; PeQIIeKCHUs
Croco0O0B U YCIIOBHIA JEHCTBYS,
KOHTPOJIb U OIIEHKA IpoIiecca u
pe3yIbTAaTOB JACSTEIILHOCTU; YMEHUE
aJICKBaTHO, OCO3HAHO M MPOU3BOJIBLHO
CTPOUTH PEYCBOC BHICKA3hIBAHUE B
YCTHOM U MUCbMEHHOU peyH.
Kommynuxamuenuie:

IJIAaHUPOBaHUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMH — ONIpeIeTICHUE

LIETTH; TTOCTAaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B MIOMCKE U cOope
nH(OPMAILIAN; TOCTATOYHOU MOJIHOTON U
TOYHOCTHIO BBIPAKaTh CBOM MBICIIU B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHKAIIUH; BIaJICHIE
MOHOJIOTHYSCKON U JIUATIOTHUEeCKOMN
¢dbopmamu peun.

Pezynamuenusie: TOCTaHOBKA YUEOHOM
3aJ]a4d Ha OCHOBE COOTHECCHHUS TOT'0, YTO
y>K€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOTO, YTO €Il€ HEU3BECTHO; ONPEIeTICHUE
MOCJIeI0BATETLHOCTH TIPOMEXYTOUHBIX
1[eJIel ¢ y4eTOM KOHEYHOTO Pe3ysIbTaTa;
JIeJIaTh TTIOMETKH, BBITTUCKH, ITATHPOBAHKE
TEKCTa;

pasznuyaTh KOMIIOHEHTHI I0Ka3aTeIbCTBA
(Te3uc, apryMeHTsl U popmy
JTIOKA3aTeNIbCTBA);

dopmMupoBaHUE
[103HABATEIBHOI'O UHTEpECa K
peaMeTy, yBepEHHOCTHU B
BO3MOXXHOCTH MO3HAHUS
PUPOJIbI, CAMOCTOSITEIbHOCTH B
MpUOOPETEHNH 3HAHUH O
XUMHUYECKHX SBJICHUSIX.
dopMupoBaHue
CaMOCTOSITENIbHOCTH B
nproOpeTeHNH HOBBIX 3HAHUH,
MPAKTHYECKUX YMEHUH,
LIEHHOCTHOI'O OTHOIIIEHUA K ceOe
U OKPYKaIOIIUM, K
IPUOOPETEHUIO HOBBIX 3HAHMIA,
OTHOIICHHUE K XUMHH, KaK
3JIEMEHTY 00III€UETIOBEYECKOM
KYJIbTYpBHI.
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OCYILIECTBIIATH NPAMOE MHIYKTUBHOE
JI0Ka3aTelbCTBO; pa3inyaTh OOBEM U
COJIepKaHue TOHATUH;

pasinyaTh POJOBOE U BUI0BOE ITOHATHUS;
OCYILIECTBIIATH POAOBHI0OBOE
OIpeIeTICHUE TIOHATUH.

54.

OcHoBanus, ux
KJIaccupuKaIus.

KnaccugunupoBars ocHOBaHHUS IO
XapaKTEePHBIM IPU3HAKAM:
pacTBOpPUMOCTH B BOJIE, CTeneHb D1,
KHCJIOTHOCTD;

npu Kiaccu(uKaluu OCHOBAHU I
UCIIOJIb30BATh TTOHATHSL:
«pacTBOpUMBIE (11ET0YN) —
HEpPacTBOPUMBIE», «CHIIbHBIC —
ciaa0bley, «OOHOKHUCIOTHBIE —
JBYXKHCIIOTHBICY.

Ilo3naeamenvHble: CaMOCTOSITEIILHOE
BBIJZICJICHHE U (POPMYJIUPOBAHNE
MO3HABATEIBHON 11eNn; pediekcus
CIOCO0OB M YCIIOBUH JACHCTBUA,
KOHTPOJIb U OIIEHKA IpoIiecca u
PEe3yIAbTAaTOB AESATEIIBHOCTH; YMEHUE
aJICKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTH PEUYEBOEC BHICKA3BIBAHUE B
YCTHOW M IMCBbMEHHOM peyH.
Kommynuxamuenoie:

IJIaHUPOBaHUE y4€OHOTO
COTPYHMYECTBA C YUUTEJIEM U
CBEPCTHUKAMH — OTIPEIeTICHNE

LIE€TIU; TOCTaHOBKA BOIIPOCOB -
COTPYJHUYECTBO B MIOUCKE U cOope
nH(OpMaIIUY; TOCTATOYHOM MOIHOTON U
TOYHOCTBIO BBIPAXKaTh CBOW MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHUKAIMHU; BIIaJICHNE
MOHOJIOTHYECKOUN U JUATIOTUUECKOU
(dhopmamu peuu.

Pecynamuensie: TOCTaHOBKA yueOHOU
3a7a9M Ha OCHOBE COOTHECEHHMS TOTO, YTO
YK€ U3BECTHO U YCBOCHO YUYAILUMHUCS, U
TOTO, YTO €II¢ HEM3BECTHO; OTIPeIeTICHNE
MOCJIEI0BATELHOCTH IPOMEKYTOUHBIX
1eJiel C y4eTOM KOHEYHOTO pe3ysIbTaTa;
HCTOJIb30BaTh TaKOW BUJ MBICJICHHOTO
(M1eabHOr0) MOJICIUPOBAHMS, KaK

dopMupoBaHue
II03HABATEJILHOTO MHTEpECA K
IIpeaMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITIO3HAHUS
IIPUPOJIBL, CAMOCTOSITEIIBHOCTH B
nproOpeTeHNH 3HaHUH O
XUMHUYECKHX SIBJIICHUSAX
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3HAKOBOE MOJIEIMpPOBaHME (Ha pUMepe
YpaBHEHUH PEAKIIUI JUCCOLUALINH,
MOHHBIX YPAaBHEHUM pEeaKIHil,

55.

CBoiicTBa OCHOBaHUH.

XapakTepHu30BaTh 00IIne
XHUMHYECKHE CBOMCTBA, OCHOBAHHUH C
IIO3ULIMKA TEOPUU
AIIEKTPOJUTUYECKON JUCCOIHAIINH;
yCTaHaBJIUBATh MPUUUHHO-
CJICACTBEHHBIC CBS3U: KJIacC
BEIIECTBA — XMMHUYECKHE CBOMCTBA
BEIIIECTBA;

MIPUBOJIUTH IPUMEPHI PEAKITHH,
MTOATBEPKIAIOIINX XUMUYCCKHE
CBOMCTBA OCHOBAHUM: TUCCOIAITUS
OCHOBaHMI U UX CBOICTBA B CBETC
TEOPHUH JIEKTPOIUTHIECKOU
JICCOLMAIMN;, B3aHMMOJICHCTBUE
OCHOBAHHUI C KHCIOTaMHU,
KHCJIOTHBIMU OKCHIaMU U COJISIMU,
HCI0JIb30BaTh TaOIUILYy
PacTBOPUMOCTH IS
XapaKTePUCTHKU XUMUICCKUX
CBOMCTB OCHOBAHMI;

pasnioKeHUue HEPACTBOPUMBIX
OCHOBaHUU MpU HarpeBaHUH.

Ilo3naeamenvuwle: CaMOCTOATEIIBHOE
BblJIeJIeHUE U (POPMYIMPOBAHUE
MO3HABATEIBHON Lenu; pedaekcus
CIOCO0OB M YCIIOBUH JACHCTBUA,
KOHTpOJIb U OLICHKA IIpoliecca U
PE3yJIbTaTOB NEATEIbHOCTH; YMEHUE
aJIcKBaTHO, OCO3HAHO U IIPOU3BOJILHO
CTPOUTH PEYEBOE BBICKA3bIBAHUE B
YCTHOW M MIMCBbMEHHOM peyH.
Kommynuxamuenuwie:

IJIaHUPOBaHUE y4€OHOTO
COTPYJHHUYECTBA C YUYUTEIIEM U
CBEPCTHUKAMM — OIIPENIECIICHUE

LI€JIH; IOCTaHOBKA BOIIPOCOB -
COTPYJHUYECTBO B IIOUCKE U cOOpe
uH(pOpMalKU; JOCTATOYHON TOJTHOTOH U
TOYHOCTbHIO BBIPAKaTh CBOM MBICIIU B
COOTBETCTBHH C 3a/la4aMH U YCIOBUSAMU
KOMMYHMKAIUH; BiIaJICHUE
MOHOJIOTMYECKON U TUaJIOTHYECKON
(dhopMamu peuu.

Pezynamuenvie: nocTaHoBKa y4eOHOH
3a/1a4d Ha OCHOBE COOTHECEHUS TOT'0, YTO
YK€ U3BECTHO M YCBOECHO yYalllUMHUCS, U
TOTO, YTO €111€ HEU3BECTHO; ONPEEICHUE
IIOCJIEZI0BATEIBHOCTH IPOMEKYTOUHBIX
LeJIeN C YYETOM KOHEYHOTO pe3yJsIbTaTa;
HCII0JIb30BaTh TaKOH B/ MBICIEHHOTO
(MneanbHOr0) MOJEIUPOBAHMS, KaK
3HAKOBOE MOJIEIMPOBaHUE (Ha PUMEpE
YpPaBHEHUU peaKui TUCCOHUAIUH,
HMOHHBIX YPaBHEHUH PEAKLUN,

dopMupoBaHue
II03HABATEJILHOTO MHTEpECA K
IIpeaMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITIO3HAHUS
IIPUPOJIbI, CAMOCTOSTEIIbLHOCTH B
nproOpeTeHNH 3HaHUH O
XUMUYECKUX SIBJIICHUAX
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56.

Oxcuapl, X
KIaccupuKanus u
CBOMCTBA.

XapakTepu3oBaTh 00IHE
XMMHUYECKHUE CBOICTBA KUCIIOTHBIX U
OCHOBHBIX OKCHJIOB C IIO3ULIAN
TEOPHUHU DIIEKTPOJIUTUYECKON
JUCCOLMALUHY;

yCTaHaBJIMBaTh IPUUYUHHO-
CJIEICTBEHHBIE CBS3M: KJIacC
BELIECTBAa — XUMHUYECKHE CBOMCTBA
BEIIECTBA;

IIPUBOJIUTH IPUMEPBI PEAKIIH,
MOATBEPKAAIOIIUX XUMUUECKHE
CBOMCTBA KMCJIOTHBIX U OCHOBHBIX
OKCH/JIOB.

Ilo3nagamenvuple: CaMOCTOATEIBHOE
BhbIIETICHUE U (DOPMYITHpPOBAHHE
M03HABATENbHOM 11enu; pedrexcus
Croco0O0B U YCIIOBHIA JEHCTBUS,
KOHTPOJIb U OLIEHKA Ipoliecca U
pe3yIbTATOB JACSTEIILHOCTU; YMEHUE
aJIeKBaTHO, OCO3HAHO U IPOU3BOJIBHO
CTPOUTDH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxkamuenuvie:

IUIaHUPOBaHHUE yueOHOTO
COTPYJHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMU — ONIPE/ICTICHUE

L[€JI1; IOCTaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B MIOMCKE U cOope
nH(OPMAIIAN; TOCTATOYHOU MOJIHOTON 1
TOYHOCTBIO BbIPayKaTh CBOU MBICIIU B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIUU; BJIaJICHUE
MOHOJIOTHYECKOW U TUATTIOTMYECKOU
¢dbopmamu peun.

Pecynamuensvie: nocTaHOBKA yuyeOHOU
3a/1a4d Ha OCHOBE COOTHECEHUS TOT0, UTO
y>K€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOT0, YTO €I11€ HEU3BECTHO; ONPEEICHUE
MOCJIeI0BATETLHOCTH TIPOMEKYTOUHBIX
LeJed C y4eTOM KOHEYHOTO pe3yJsIbTaTa;
pasznuyaTh KOMIIOHEHTHI IOKa3aTeIbCTBA
(Tesuc, apryMeHThl U popmMy
JIOKa3aTeNIbCTBA);

OCYHIECTBJISATH MPSIMOE UHAYKTUBHOE
JIOKa3aTelIbCTBO; pa3inyaTh 00beM 1
coJiepKaHue NIOHATUH;

pasznuyaTh POJIOBOE M BUIOBOE MOHSTHS,
OCYILECTBIATH POAOBUIOBOE
ONpeieICHUE MTOHATHIA.

dopmMupoBaHUE
MO3HABATEIBHOTO UHTEpPEca K
IpeIMETY, YBEPEHHOCTH B
BO3MOKHOCTH TTO3HAHHS
IPUPOJIBI, CAMOCTOSITEIHHOCTH B
MpUOOPETEHNH 3HAHUH O
XMUMHUYECKUX SBICHHSX.
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57. | Conm, UX CBOMCTBA. XapakTepu3oBaTh 00IHE Ilo3naeamenvhoie: CaMOCTOSITENILHOE dopmMupoBaHUE

XUMHUYECKHE CBOICTBA COJIEN C BbIJIeJIeHUE U (POPMYITHPOBAHUE CaMOCTOSITEJIbHOCTH B
MO3ULINI TEOPUU M03HABATENIbHOM 11enu; pedrexcus IpUOOpPETEHUN HOBBIX 3HAHUH,
AJIEKTPOJIUTUYECKOM TUCCOIMALNN; | CLIOCOOOB U yCIOBUM EHCTBHA, MIPAaKTUYECKUX YMEHUH,
YCTaHABIIMBATh IPUYNHHO- KOHTpOJIb U OLIEHKA Ipoliecca U LEHHOCTHOTO OTHOILIEHUS K cebe
CJIEICTBEHHBIE CBSI3M: KJIacc PE3yJIbTAaTOB JIEATEIbHOCTH; YMEHNE U OKPYKaroIIUM, K
BEILIECTBA — XUMHYECKHUE CBOMCTBA | aJIECKBATHO, OCO3HAHO U ITPOU3BOJIBHO IpUOOPETEHUIO HOBBIX 3HAHMIA,
BEILIECTBA; CTPOUTH PEYEBOE BHICKA3bIBAHUE B OTHOILIEHHE K XUMUHU, KaK
MPUBOJUTH IPUMEPHI PEAKLINN, YCTHOM U MUCbMEHHOU peyH. 3JIEMEHTY 00111eYeI0OBeYeCKOn
MOATBEPKIAIOIINX XUMUYECKHE Kommynuxkamuenuie: KYJIbTYPHI.
CBOMCTBA COJIEH: B3aUMOJICHCTBHE IJIAaHUPOBaHUE y4eOHOTO ®opMupoBaHue
COJIEH ¢ METaJUIaMHM, YCIOBUS COTPYJHUYECTBA C YUUTEIIEM U [I03HABATEJIbHOTO UHTEpECa K
MPOTEKAHUS 3TUX PEAKLUM; CBEPCTHUKAMM — ONIPE/IETICHUE IpEeJIMETY, YBEPEHHOCTHU B
B3aUMOJICHCTBUE COJIEH C LI€JI1; IOCTaHOBKA BOIIPOCOB - BO3MO>KHOCTH TTO3HAHUS
KHCIIOTaMU, OCHOBAHUSIMU U COJISIMH;, | COTPYIHUYECTBO B IOUCKE U cOOpe IPUPOJIbL, CAMOCTOSITEIIBHOCTH B
YMETb UCII0JIb30BaTh TaOINIlY nHpOpMAINY; JOCTATOYHON OTHOTON | MPHOOPETEHUN 3HAHUN O
pPacTBOPUMOCTH ISt TOYHOCTBIO BbIPA’KaTh CBOU MBICIIH B XUMHUYECKUX SIBJIICHUSX
XapaKTEPUCTUKUA XUMUYECKUX COOTBETCTBHH C 3a/lad4aMH U YCIOBUSIMU
CBOICTB COJIEH. KOMMYHHUKAIMU; BIIaJICHUE

MOHOJIOTHYECKOW U TUATTOTMYECKON

¢dbopmamu peun.

Pecynamuensvie: nocTaHOBKA yuyeOHOU

3a/1a4l Ha OCHOBE COOTHECEHHMSI TOTO, UTO

YK€ U3BECTHO M YCBOCHO yUaIlUMUCS, U

TOT0, YTO €I11€ HEU3BECTHO; ONPENIEIICHHE

MIOCJIEZI0BATEIBHOCTH IPOMEXKYTOUHBIX

LeJeH ¢ y4eTOM KOHEYHOI'O Pe3yJIbTaTa;

HCII0JIb30BaTh TAKOM B/ MBICIEHHOTO

(MmeanbHOr0) MOJICTUPOBAHHUS, KaK

3HAKOBOE MOJIEIMpPOBaHMe (Ha MpUMepe

YPaBHEHUH PEAKIUN JUCCOLMALINH,

VOHHBIX YPaBHEHUH PEAKIUN,

58. | 'enernueckas cBs3b XapakTepu3oBaTh MOHATHSL: Ilo3nasamenvhbie: CaMOCTOSTEIILHOE dopmupoBaHue

MEXy KlaccaMu

(TCHETUYCCKUC pAabl METAJIJIOB U

BBIJICJICHHE U (POPMYIIMPOBAHNE

CaMOCTOATCIIBHOCTH B
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HEOPraHUYECKUX
COEIUHEHUN.

HEMETAIIJIOBY, «TCHETUYECKAs CBA3b
MEXy KJaccaMy HEOPraHUUECKUX
BELIECTBY;

COCTABJISITh YPABHEHUS PEAKLUH,
COOTBETCTBYIOIIUX
IIOCJIEI0BATEIBHOCTH («LEMOYKEN)
IIPEBPALICHUI HEOPTaHUYECKUX
BEILECTB Pa3JINYHBIX KJIACCOB;
IIPUBOJUTH IIPUMEPBI PEAKIIUA,
MIOATBEPKIAIOLIUX XUMUUECKUE
CBOMCTBA KMCJIOTHBIX U OCHOBHBIX
OKCHJOB, KHCJIOT, OCHOBAaHHH U
COJIEH; CYIIECTBOBAHUE B3aUMOCBSA3H
MEXy OCHOBHBIMH KJIaCCaMU
HEOPraHUYECKUX BEILECTB.

M03HABATENIbHOM 11eNu; pedekcus
CIOCOOOB U YCIIOBUH JIeHCTBHS,
KOHTpOJIb U OLIEHKA Ipoliecca U
pe3yIbTAaTOB JACSTEIIBHOCTU; YMEHUE
aJIeKBaTHO, OCO3HAHO U IPOU3BOJIBHO
CTPOUTDH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxamuenuwie:

IUIaHUPOBaHHUE y4eOHOTO
COTPY/JIHUYECTBA C YUUTEIIEM U
CBEPCTHUKAMM — ONIPE/ICTICHUE

LI€TTH; TTOCTAaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
nH(OPMAILIAN; TOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BBIPaXKaTh CBOU MBICIIU B
COOTBETCTBHHU C 3aJ]a4aMH U YCIOBUSIMU
KOMMYHHUKAIMU; BJIaJICHUE
MOHOJIOTHYECKOW U TUATTIOTMYECKOU
dhopmamu peun.

Pezynamuensie: oCTaHOBKA YI€OHOMH
3a/1a4d Ha OCHOBE COOTHECEHUS TOT0, UTO
y>K€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOTO, YTO €Il HEU3BECTHO; ONPEIEIICHUE
MOCJIeI0BATEILHOCTH TIPOMEKYTOUHBIX
LeJed C y4eTOM KOHEYHOTO pe3yJsIbTaTa;
JienaTh MOMETKH, BBIMIUCKHU, IIUTUPOBAHUE
TEKCTa;

pasnuyath 00bEM U CofiepKaHHE
TOHSATHUH;

pasznuuaTh POJIOBOE M BUIOBOE MTOHSTHS,
OCYHIECTBJISITH POJIOBUOBOE
ONpeeICHUE TOHATHIA.

IPUOOPETEHNH HOBBIX 3HAHUH,
MIPAaKTUYECKUX YMEHUH,
LICHHOCTHOT'O OTHOILIEHUS K cebe
U OKPYKaroIIUM, K
proOPETEHUIO HOBBIX 3HAHUH,
OTHOIIEHHUE K XUMHH, KaK
JIEMEHTY 0011e4eI0BEeYeCKON
KYJbTYpBI.

dopmMupoBaHUE
[103HABATEIBHOI'O UHTEpECa K
IIPEIMETY, YBEPEHHOCTH B
BO3MO>KHOCTH TT0O3HAHUS
IIPUPOJIBI, CAMOCTOSATENBHOCTH B
IpUOOpETEHUH 3HAHUH O
XUMHUYECKHX SIBICHUSIX.
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59.

IIpakTnyeckas
paGora

Ne6. «CBolicTBa
KHCJIOT OCHOBaHHIA,
OKCHJIOB U COJIEN».
HNucrpykrax Th

XapakTepu3oBaTh 00IIHE
XUMHYECKHE CBOMCTBA KUCIIOTHBIX U
OCHOBHBIX OKCHJIOB, KUCIIOT,
OCHOBaHHM U COJIEH C MO3ULIUI
TEOPHUH AIIEKTPOIIUTUIECKON
JUCCOIINAIUY;

Ha0JII0/1aTh ¥ OMUCHIBATH PEAKIIUU
MEXY JEKTPOIIUTAMH C IIOMOIIBIO
€CTECTBEHHOT'O (PyCCKOTO MU
POJIHOTO) SI3bIKA U SI3bIKA XMMUU;
MIPOBOAUTDH OMBITHI,
MTOJITBEPIKTAOIIUE XUMUICCKUE
CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX BEIIECTB.

Ilo3nasamenbHble: CaMOCTOSTEIIBHOE
BhbIIETICHUE U (DOPMYITHpPOBAHHE
TTO3HABATEIPHOU 1IETTH; PeQIIeKCHUs
Croco0O0B U YCIIOBHIA JEHCTBUS,
KOHTPOJIb U OLIEHKA MpoIecca u
pe3yIbTATOB JACSTEIILHOCTU; YMEHUE
aJIeKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTDH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxamuenuie:

IJIAHUPOBaHUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMU — OIPEICIICHUE

LI€TTH; TTOCTAaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B MIOMCKE U cOope
nH(OPMAIIAN; TOCTATOYHOU MOJIHOTON 1
TOYHOCTBIO BbIpakaTh CBOU MBICIIU B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIUU; BJIaJICHUE
MOHOJIOTHYCCKON U JUATIOTHUCCKOM
¢dbopmamu peun.

Pezynamuenusie: IOCTaHOBKA YIEOHOU
3aJ]a4d Ha OCHOBE COOTHECEHHUS TOT'0, YTO
y>K€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOTO, YTO €111 HEU3BECTHO; ONPe/IeNICHUE
MOCJIeI0BATETLHOCTH TIPOMEKYTOUHBIX
LeJed C y4eTOM KOHEYHOTO pe3yJsIbTaTa;
OTpeeNsATh, UCXOs U3 YUeOHOH 3a/1auH,
HE00XO0IMMOCTh HETTOCPEACTBEHHOTO WIIH
OTIOCPEI0BAaHHOTO HAOJIOICHHS;
CaMOCTOSITENTEHO (POPMHUPOBATH
MporpaMMy dKCIIEPUMEHTA.

dopmMupoBaHUE
[I03HABATEIBHOIO UHTEpPECA K
IpeaMETy, YBEPEHHOCTH B
BO3MO>XHOCTH MIO3HAHUS
IPUPOBI, CAMOCTOSATEIBHOCTH B
NpUOOPETEHNH 3HAHUH O
XUMHUYECKHX SIBICHUSX.
[TocTenenHo BeICTpanBaTh
COOCTBEHHOE

L[EJI0OCTHOE MUPOBO33PEHUE:!
0CO3HaBaTh MOTPEOHOCTh U
TOTOBHOCTb K
caM000pa30BaHMIO, B TOM YHCIIE
U B PaMKax CaMOCTOSATEIbHON
JeSITeIbHOCTH BHE ILIKOJIBI;
OLICHUBATh KU3HEHHBIE
CUTYallUU C TOUKU 3pEHHUS
6e3omacHOro o0pa3a KU3HH U
COXpPaHEHHMsI 3/I0pOBbS;
OLICHUBATb YKOJIOTUYECKUN PUCK
B3aMMOOTHOIICHHUH YEJIOBEKA U
MIPUPOJBI.

60.

O06001IeHNe 1
cUCTEMAaTH3aIIHs
3HAHUU IO TEME:

Hcnonws30BaTh npu XapakTEPUCTHKE
IIPEBPALLCHUI BEIIECTB IIOHATHS:
«pacTBOP», «TUPATHI

Ilo3nasamenvuvie: caMOCTOSITEIBHOE
BbIJIeJIeHUE U (POPMYITHPOBAHUE
MI03HABATENBHOM LieNnH; pedeKcus

dopmMmupoBaHue
CaMOCTOATEIILHOCTH B
MIPUOOPETEHUU HOBBIX 3HAHUH,
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«PacTBOpenue u
pacTBOPBI».

KPUCTAJJIOTUAPATED), «HACBIICHHBIE
U TIEPEHACHIILEHHBIE PACTBOPHIY;
OIMCHIBAaTh PACTBOPEHUE KaK
(U3NKO-XUMHUYECKHUH MPOIIEeCe;
XapaKkTepu3oBaTh o01IMe
XUMHUUYECKHUE CBOICTBA KUCIIOTHBIX U
OCHOBHBIX OKCHJIOB, KUCIIOT,
OCHOBAaHMH U COJIEH C MO3ULUHI
TEOPUH IEKTPOJIINTUYECKON
JUCCOLUAIMH; CYIIIHOCTh
NEKTPOIIMTUYECKON JUCCOLUALUU
BEILIECTB C KOBAJICHTHOM ITOJISIPHOM U
MOHHOM XUMHUYECKOU CBSA3BIO.

CroCcO0O0B M yCIIOBUH JACHCTBUA,
KOHTPOJIb U OLIEHKA Mpolecca U
PE3YJIBTaTOB IEATEIbHOCTH; YMEHHE
aJIeKBaTHO, OCO3HAHO U ITPOU3BOJILHO
CTPOHUTH PEYEBOE BBICKA3bIBAHUE B
YCTHOM M IMCBbMEHHOM peyH.
Kommynuxamuenuwie:

TUTAHUPOBaHKUE y4eOHOTO
COTPYJHHUYECTBA C YUYUTEIIEM U
CBEPCTHHUKAMHM — OIpPE/ICTICHHE

L[EJIH; IOCTaHOBKA BOIIPOCOB -
COTPYJHUYECTBO B MIOUCKE U cOope
uHpoOpMalnY; JOCTATOYHON TOJTHOTOH U
TOYHOCTbHIO BBIPAKaTh CBOM MBICIIU B
COOTBETCTBHH C 3a/la4aMH U YCIOBUSAMU
KOMMYHHMKAIUH; BIIaJICHUE
MOHOJIOTUYECKON U IUaJIOrH4eCKOn
dbopmamu peyn.

Pezynamuenvie: n1ocTaHOBKa y4eOHON
3a/1a4l Ha OCHOBE COOTHECEHMSI TOTO, YTO
YK€ U3BECTHO M YCBOECHO YYalllUMHUCS, U
TOT0, YTO €I11€ HEU3BECTHO; OIPE/IETICHHE
IIOCJIEZI0BATEIBHOCTH IPOMEKYTOUHBIX
1eel ¢ y4eToM KOHEYHOI'O pe3ysbTaTa;
HCII0JIB30BaTh TaKOM BHUJ MBICIEHHOTO
(MneanbHOro) MOJEIUPOBAHMUS, KaK
3HAKOBOE MOJIEIMPOBaHUE (Ha IIPUMEpPE
YPaBHEHUI peaKUUid TUCCOLMAIUH,
VMOHHBIX YPaBHCHUH PEAKLUH,

MPAKTUYECKUX YMEHUMH,
LIEHHOCTHOI'O OTHOIIIEHUS K ceOe
¥ OKPYKAIOIIUM, K
PUOOPETEHUIO HOBBIX 3HAHUH,
OTHOIIICHUE K XMMHUH, KaK
AJIEMEHTY 00IeYeTIOBEYeCKON
KYJBTYPBHI.

dopmMupoBaHue
IIO3HABATEIILHOTO HWHTEpeca K
npeAMEeTY,  YBEPEHHOCTH B
BO3MOXHOCTH MIO3HAHUS
HPUPOJIBI, CAMOCTOSITEIIBHOCTH B
npuoOpeTeHNH 3HaHUH 0
(bU3NYECKUX SIBICHUSIX
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61. | OxucaurenbHO- KiaccudumupoBats XuMuueckue Ilo3naeamenvnoie: CaMOCTOSITEILHOE dopmMupoBaHUE
BOCCTAHOBUTEIbHBIE pEaKIuy Mo «M3MEHEHHIO CTETICHEH | BBIJENIEHUE U OPMYTUPOBAHUE MO3HABATEIBLHOTO HHTEpPECa K
peakuuu (OBP). OKHCJICHHUS AJIEMEHTOB, 00pa3yIOUINX | MO3HABATENIBbHOM 1enu; pedaexcus IPEAMETY, YBEPEHHOCTH B

pearupymroluue BeecTBay; CIOCOOOB U YCIIOBUH JIeHCTBHS, BO3MO>XHOCTH MIO3HAHUS
COCTABJISITh YPABHEHHUS KOHTPOJIb U OLIEHKA Ipoliecca U IPUPOJBL, CAMOCTOSITEIIBHOCTH B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX | PE3YJBTATOB JEATEIBHOCTH; YMEHUE MpUOOPETEHNH 3HAHUH O
peakLuii, UCIOIB3YS METO/ aJIeKBaTHO, OCO3HAHO U IPOU3BOJIBHO XUMHUYECKUX SIBJICHHUSX.
3JIEKTPOHHOTO OanaHca; CTPOUTH PEYEBOE BHICKA3bIBAHUE B Pa3BuTHe sKoNOrHMUECKOro
ONPEIENATh OKUCIUTEND U YCTHOM U MUCbMEHHOU peyH. MBIIJICHUS: YMEHHUE OLIEHUBATh
BOCCTAaHOBUTENb, OKUCIIEHUE U Kommynuxamuenuwie: CBOIO JIEATEIbHOCTD U MOCTYIIKH
BOCCTAaHOBJICHUE B OKUCIUTEIBHO- IUIAaHUPOBAHUE Y4eOHOTO JPYTUX JIFOJIEU ¢ TOUYKHU 3pEHUs
BOCCTAHOBUTEJIbHBIX PEaKIUsX; COTPYJHUYECTBA C YUUTEIIEM U COXPaHEHHUs OKpYXKarollen
XapaKTEepU30BaTh CYIIHOCTh CBEPCTHUKAMU — ONIPE/ICTICHUE Cpelnbl - rapaHTa )XU3HU U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX | LIEJIM; IOCTAHOBKA BOIIPOCOB - Osarornoiyuus JroAei Ha 3emie.
peakuuii. COTPYTHUYECTBO B MIOMCKE U cOope

nH(OPMAIIAN; TOCTATOYHOU MOJIHOTON 1

TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B

COOTBETCTBHH C 3a/lad4aMH U YCIOBUSIMU

KOMMYHHUKAIUU; BJIaJICHUE

MOHOJIOTHYECKOW U TUATTIOTMYECKOU

¢dbopmamu peun.

Pecynamuensvie: nocTaHOBKA yuyeOHOU

3a/1a4¥ Ha OCHOBE COOTHECEHMSI TOTO, UTO

YK€ U3BECTHO M YCBOEHO yUaIllUMUCS, U

TOT0, YTO €I11€ HEU3BECTHO; ONPENEIICHHE

MIOCJIEI0BATEIBHOCTH IPOMEXKYTOUHBIX

LeJeH ¢ y4ETOM KOHEYHOI'O Pe3yJsbTaTa;

HCII0JIb30BaTh TAKOM B MBICIEHHOTO

(MneanbHOr0) MOJICITUPOBAHHUS, KaK

3HAKOBOE MOJIEIMpPOBaHMe (Ha pUMepe

YPaBHEHUH PEaKLUN U MOJIIypEaKLIUN

OKHCJICHUS-BOCCTAHOBJICHHUS).

62. | CocraBnenue XapakTepru30BaTh CYIIHOCTb Ilo3naeamenvnoie: CaMOCTOSITETLHOE dopmMupoBaHUE
ANEKTPOHHOTO OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX | BbIICTICHUE U (DOPMYITHPOBAHHE M03HABATEIBHOTO MHTEpPECA K
6ananca B OBP. pEeaKIMil; COCTABIISITh YPABHEHHUSI MI03HABATEIbHOM 11eNn; pedexcus MIPEAMETY, YBEPEHHOCTH B
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OKHCIIMTEIILHO-BOCCTAHOBHTEIIFHBIX
peaKuuii, UCOJIb3YsI METON
3JICKTPOHHOTO OanaHca;
ONPEACIISITH OKUCIUTEND U
BOCCTAaHOBHTEIIb, OKHCIICHHUE U
BOCCTAHOBJICHHE B OKHCIUTECIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKITUSAX.

CroCcO0O0B M yCIIOBUH JACHCTBUA,
KOHTPOJIb U OLIEHKA Mpolecca U
pe3yIbTATOB JIEATENBHOCTH; YMEHHE
aJIeKBaTHO, OCO3HAHO U ITPOU3BOJILHO
CTPOUTH PEUYEBOE BBICKA3bIBAHUE B
YCTHOM M IMCBbMEHHOM peyH.
Kommynurkamuenuie:

TUTAHUPOBaHKUE y4eOHOTO
COTPYAHUYECTBA C YUUTEJIEM U
CBEPCTHHUKAMHM — OIpPE/ICTICHHE

LI€JIN; IOCTAaHOBKA BOIIPOCOB -
COTPYJHUYECTBO B MIOUCKE U cOope
uH(pOpMalUY; JOCTATOYHON TOJTHOTON U
TOYHOCTBIO BBIPAXKaTh CBOM MBICIH B
COOTBETCTBUHM C 337a4aMH U YCIOBUSIMU
KOMMYHUKAIIIH; BIIaJICHUE
MOHOJIOTUYECKOH U JUaIoruyecKon
dbopmamu peyn.

Pezynamuenvie: n1ocTaHOBKa y4eOHON
3a/1a4l Ha OCHOBE COOTHECEHMSI TOTO, YTO
YK€ U3BECTHO M YCBOECHO YYalllUMHUCS, U
TOT0, YTO €I11€ HEU3BECTHO; OIPEIETICHHE
MOCTIeI0BATEIbHOCTH IPOMEKYTOUHBIX
1eel ¢ y4eToM KOHEYHOI'O pe3ysbTara;
UCIOJIb30BATh TAKON BHUJI MBICIIEHHOT'O
(MneanbHOro) MOJEIUPOBAHMUS, KaK
3HAaKOBOE MOJICJIMPOBaHME (Ha mpUMepe
YPaBHEHUI PEaKIUU U MOTYPEAKIIHI
OKHCJICHUS-BOCCTAHOBJICHHUS ).

BO3MOYKHOCTH ITO3HAHHUS
MPUPO/IBI, CAMOCTOSITEIIBHOCTH B
PHOOPETECHUH 3HAHUH O
XUMUYECKHUX SIBJICHUSX.
[TocTeneHHO BBICTPaMBATh
COOCTBEHHOE

I[EJIOCTHOE MHPOBO33PEHHE:
OCO3HAaBaTh MOTPEOHOCTDH U
TOTOBHOCTB K
camMo00pa30BaHMIO, B TOM YHCIIE
U B paMKaX CaMOCTOSITeIIbHON
JIEATEILHOCTH BHE IIIKOJIBL;
OIIEHHUBATh KU3HEHHBIE
CHTYyAIlUU C TOUYKH 3PCHHUS
Oe3omacHOro o0pasa KU3HH H
COXpaHCHHMSI 3I0POBbSI;
OILICHUBATh YKOJOTMUCCKUN PUCK
B3aMMOOTHOIIIEHHI YeI0OBEKA U
HIPHUPOJIBI.

63.

CBoiicTBa NpOCTHIX U
CJIOKHBIX BCIIIECTB B
ceere TO/[ u OBP

AHanu3upoBaTh CBOMCTBA MPOCTHIX
BEIIIECTB - METAJJIOB U HEMETAIIOB,
KHCJIOT U COJIeH B CBETE
MPEACTABICHUI 00 OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX MPOLECCAX;
YCTaHaBJ'II/IBaTI) HpI/ILII/IHHO-

Ilo3nasamenshobie: caMoCTOSITEIHHOE
BBIJICJICHHE U (POPMYJIUPOBAHNTE
MO3HABATENBHOM 11enu; pedrekcus
CrOCO0O0B U yCIIOBUH JEHCTBUS,
KOHTPOJIb U OIIEHKA Mpoiiecca u
pE3YJIbTATOB JICATEIHLHOCTH; YMCHUE

dopMupoBaHue
ITO3HABATEIBHOIO UHTEpECa K
MIPEIMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITO3HAHUSA
MIPUPO/IbI, CAMOCTOSITENBHOCTH B
IPUOOPETEHNH 3HAHUM O
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CIIEICTBEHHEIC CBSI3H: KJIacC
BCIIECTBA — XHMMHYECKHE CBOMCTBA
BCIIIECTBA;

COCTaBJISITh YPABHEHUS
AJIEKTPOJIUTUYECKON JUCCOIMALINKI
KHCJIOT, OCHOBAHUI U COJICH;
MOJIEKYJIIPHbIE, TTOJTHBIE 1
COKpallleHHbIC HOHHBIE YPaBHEHUS
peaKIuii C y4aCTUEM DJICKTPOIUTOB;
COCTaBJISITh YPABHEHUS
OKHCIIMTEILHO-BOCCTAHOBHUTEIILHBIX
peaKkuuii, UCIOJIb3YsI METOT
3JICKTPOHHOTO OajaHca;
ONPEACIISITH OKUCIUTEND U
BOCCTAaHOBHTEJIb, OKMCIICHHUE 1
BOCCTAQHOBJICHHEC B OKHCIUTCIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKITUSX.

aJIeKBaTHO, OCO3HAHO U IPOU3BOJIBHO
CTPOUTDH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxamuenuwie:

IUIAaHUPOBaHHUE y4eOHOTO
COTPY/IHMUYECTBA C YUUTEIIEM U
CBEPCTHUKAMM — ONIPE/ICTICHUE

LI€TTU; TOCTAaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
nH(OPMAIINY; TOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIUU; BJIaJICHUE
MOHOJIOTHYECKOW U TUATIOTMYECKOU
dhopmamu peun.

Pezynamuensie: ocTaHOBKA YI€OHOMH
3a/1a4d Ha OCHOBE COOTHECEHUS TOr0, UTO
y’K€ U3BECTHO U YCBOCHO YUAIIUMHUCS, U
TOTO, YTO €1l€ HEU3BECTHO; ONPEIEIICHUE
MOCJIeI0BATEILHOCTH TIPOMEKYTOUHBIX
LeJed C y4eTOM KOHEYHOTO pe3yJsIbTaTa;
pasznuyaTh KOMIIOHEHTHI IOKa3aTeIbCTBA
(Te3uc, apryMeHThl U popmy
JTI0Ka3aTeNIbCTBA);

OCYUIECTBJIAThH MPSMOE UHAYKTUBHOE
JI0Ka3aTeNbCTBO.

XUMHYECKUX SBICHUSIX.
Pa3Butue skosiormyeckoro
MBILUICHUS: YMEHHE OLIEHUBATh
CBOIO JIEATEIBHOCTD U MOCTYIIKH
JIPYTUX JIIOJIeH C TOUKHU 3PEHUS
COXpaHEHUs OKPYKAIOLICH
Cpe[bl - TapaHTa KU3HU U
Oyaromnoirydus Jrojei Ha 3emie.

64.

Hrorosasn
KOHTPOJIbHAsA padoT
a

JlaBaTh XapakTEPUCTUKY
XMMHYECKHUX 3JIEMEHTOB IO UX
1noJjoxeHuro B Ilepuoanueckoi
CHUCTEME XMMUYECKUX 3JIeMEHTOB /1.
W. MenneneeBa (XMMHUYECKHI 3HAK,
MOPSAIKOBBIN HOMED, MEPHOI,
rpyImna, HoArpynmna, OTHOCUTEIbHAS
aTOMHas Macca, CTPOEHHE aToMa —
3apsj sSapa, YACIO IPOTOHOB U
HEHUTPOHOB B si/Ipe, 0011ee YnuciIo

Ilo3nasamenbvuble: CaMOCTOATEIIBHOE
BBIJICJICHHE U (POPMYIIUPOBAHNE
MO3HABaTENbHON 11enu; pedraexcus
CIOCO0OB M yCIIOBUH JCHCTBUA,
KOHTPOJIb U OIIEHKA Ipoliecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIeKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTDH PEYEBOE BHICKA3HIBAHUE B
YCTHOM U MUCBMEHHOW peyHu.
Kommynuxamuenwie:

dopMupoBaHue
CaMOCTOATEIILHOCTH B
npruoOpeTeHNH HOBBIX 3HAHU,
MIPAaKTUYECKUX YMEHUN,
LIEHHOCTHOT'O OTHOUIECHUS K ce0e
U OKPYKAIOIINM, K
IPUOOPETEHUIO HOBBIX 3HAHUH,
OTHOILIEHHE K XUMHH, KaK
3JIEMEHTY O0LIEUeI0BEYECKOI
KYJbTYPBI.
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AJICKTPOHOB);

WCIIO0JIb30BaTh MPHU PELICHUN
pacueTHBIX 3a7a4 MOHITHS:
«KOJIMYECTBO BELIECTBAY», «MOJIbY,
«TIOCTOSIHHAsA ABOTAIpO»,
«MOJISIpHAst Maccay, «MOJISIPHBIN
00BEM ra3oBy;

COCTaBJIATh YPABHEHHUS PEAKLIMM,
COOTBETCTBYIOIIUX
IIOCJIEI0BATEIBHOCTH («LEMOYKEN)
MpeBpalIeHUI HEOPraHNYECKUX
BELIECTB PA3JIMYHbIX KJIACCOB;
COCTaBJISTh YPaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX
peaxkuii METOJ0M AJIEKTPOHHOTO
Oananca.

IJIAHUPOBaHUE y4eOHOTO
COTPYJIHMYECTBA C YUUTEIIEM U
CBEPCTHUKAMU — OIPEICIICHUE

LIE€JIA; TOCTaHOBKA BOIIPOCOB -
COTPYAHHYECTBO B ITOMCKE B cOOpe
nH(OPMAIINY; TOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BbIpakaThb CBOM MBICIIH B
COOTBETCTBUHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHUKAIIUH; BJIAJICHUE
MOHOJIOTHYECKON U JUAI0THUEeCKOM
dhopmamu peun.

Pezynamuegnble: TOCTaHOBKA yU4eOHOU
3aJ1ayd Ha OCHOBE COOTHECEHHUS TOr'0, YTO
y>K€ U3BECTHO U YCBOCHO YYalIUMUCS, U
TOT'0, YTO €III€ HEU3BECTHO; OMPEICICHUE
MOCJIeI0BATEILHOCTH TIPOMEKYTOUHBIX
LeJIed C YYETOM KOHEYHOI0 pe3ysbTaTa.

dopmMupoBaHUE
MO3HABATEIBHOTO UHTEpPEca K
IpeIMETY, YBEPEHHOCTH B
BO3MOKHOCTH TTO3HAHHS
IPUPOJIBI, CAMOCTOSITETIHHOCTH B
MpUOOPETEHNH 3HAHUH O
XMMHYECKHUX SBJICHUSIX.

65.

Pabora HaJl
OIIMOKaMH.
KoppekunonHnas
paboTa MO MTOTOBOM

K/p

I'paMOTHO MPOBOAUTH aHANIU3 CBOEU
paloTBhI, BBIMOIHATE KOPPEKIIHIO.

Ilo3nasamensHple: CaMOCTOATENILHOE
BblJIeJIeHUE U (POPMYIMPOBAHUE
MO3HABATENBHON 1enH; pedaeKcus
Croco00B U YCIOBUI JEHCTBUS,
KOHTPOJTb M OIICHKA IpoIiecca u
Pe3yIbTaTOB JIEATENBHOCTH; YMEHHE
aJIeKBaTHO, OCO3HAHO M MTPOU3BOJIEHO
CTPOUTH PEUYEBOE BBICKA3bIBAHUE B
YCTHOM ¥ MMCBbMEHHOM peyH.
Kommynukamuenuie:

IJIaHUPOBaHUE y4eOHOTO
COTPY/ZHUYECTBA C YUUTEJIEM U
CBEPCTHHKAMH — OTIPEICTICHHE

LI€JIN; TOCTAaHOBKA BOTIPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
uH(pOpMaINY; JOCTATOYHON TOJTHOTON U
TOYHOCTBIO BBIPAYKaTh CBOM MBICITH B
COOTBETCTBHH C 337a4aMH U YCIOBUSIMHU
KOMMYHUKAITIH; BIIaJICHUE

dopMupoBaHue
II03HABATEJILHOTO HHTEpECca K
IpeaMETY, YBEPEHHOCTH B
BO3MOXHOCTH MTO3HAHUS
MPUPOJIBI, CAMOCTOSITEITHHOCTH B
nproOpeTeHNH 3HaHUH 0
XUMHAYECKHUX SIBIICHHSIX.
ITocTeneHHo BBICTpanBaTh
cOOCTBEHHOE

1IEJIOCTHOE MUPOBO33PEHUE:
OCO3HAaBaTh MOTPEOHOCThH U
TOTOBHOCTb K
caM000pa30BaHUIO, B TOM YHCIIE
U B paMKaX CaMOCTOSITEJIbHOM
JIeSITeTbHOCTH BHE TITKOJTHI,
OLIEHUBATh KMU3HEHHbIE
CUTYaIlU! C TOUYKH 3PCHHUS
6e30macHoOro oopasa >Ku3HU U
COXpaHEHHs 3]I0POBbSI;
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MOHOJIOTHYECKOU U TUAJIOTMUECKOMN
dbopmamu peyn.

Pezynamuenuvie: TOCTaHOBKA YU4EOHOM
3a/1a4yd Ha OCHOBE COOTHECEHUS TOTO, UTO
y’K€ U3BECTHO M YCBOCHO yYalllUMUCS, 1
TOTO, YTO €Il HEU3BECTHO; ONpeIeTICHUE
MOCIIEZI0BATEIHLHOCTH IPOMEXKYTOUHBIX
1[eJIed C Y4eTOM KOHEYHOT0 pe3ysbTaTa.

OIIEHUBATh IKOJOTMYECKHUI PUCK
B3aMOOTHOIIIEHUI YeIOBEKA U
IPUPOBI.

66.

O60061enHue u
cucTeMaTu3aIus
3HAHUM 1O TeMe
«PacTBOpeHue.
PactBopsl. CBolicTBa
pacTBOpPOB
3JEKTPOJIUTOB,
HWOHHBIC YpaBHEHUS,
OBP».

CucreMaTU3UpOBATH MOJIyYEHHBIE
CBCACHHS 00 OKCHJAX, UX
KJ1accU(UKALUU U XUMUYECKUX
CBOMCTBAX;

TEHETUYECKUE PAJIbI METAIIOB U
HEMETAJIJIOB; TEHETUYECKYIO CBA3b
MEXy KIacCaMU HEOPraHUYECKUX
BELIECTB;
OKHUCJINTEIbHO-BOCCTAHOBUTEIILHBIE
peakuuu;

peakiy HOHHOTo OOMeHa.
CocTaBiaTh ypaBHEHUS
OKHCJINTEIBHO-BOCCTAHOBUTENIBHBIX
peakuii METOIOM JIEKTPOHHOTO
OanaHca.

AHanmM3MpoBaTh CBOMCTBA MPOCTHIX
BELIECTB - METAJIJIOB U HEMETAJIJIOB,
KHCJIOT, OCHOBAaHUM W COJIEH B CBETE
NpeJCTaBIeHUN 00 OKUCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX MPOLIECCaX.

Ilo3naseamenvnvie: caMOCTOITEILHOE
BBIIETICHUE U (DOPMYITHPOBAHHE
MTO3HABATEIPHOU 1IETTH; PeQIIeKCHUs
Croco0O0B U YCIIOBHI JCHCTBYS,
KOHTPOJIb U OIIEHKA IpoIiecca u
pe3yIbTaTOB JACSITEIIBHOCTH; YMEHUE
aJICKBaTHO, OCO3HAHO M IMPOU3BOJBHO
CTPOUTDH PEYCBOE BHICKA3HIBAHUE B
YCTHOM U MUCbMEHHOU peyH.
Kommynuxamuenuie:

IJIAaHUPOBaHUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMM — ONIPEIeTICHUE

LI€TTH; TTOCTAaHOBKA BOITPOCOB -
COTPYJIHUYECTBO B MIOMCKE U cOope
“H(pOpMaIUU; TOCTATOYHOHN TTOTHOTOU U
TOYHOCTBIO BbIPaXKaTh CBOU MBICIIU B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIMU; BIIaJICHUE
MOHOJIOTHYSCKON U JIUATIOTHUECCKOM
¢dbopmamu peun.

Pezynamuenusie: TOCTAaHOBKA YIEOHOM
3aJ]a4d Ha OCHOBE COOTHECCHHUS TOT'0, YTO
YK€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOTO, 4TO €1l HEU3BECTHO; ONPEIeTICHUE
MOCJIeI0BATEILHOCTH TIPOMEXYTOUHBIX
Leed ¢ y4eTOM KOHEYHOTO pe3yJsIbTaTa;
HCIIOIL30BaTh TAKOM BUJ MBICJIEHHOIO

dopmMupoBaHUE
[I03HABATEIBHOI'O UHTEpPECa K
peaMeTy, yBepEHHOCTHU B
BO3MO>KHOCTH T1O3HAHUS
PUPOJIbI, CAMOCTOSITEIbHOCTH B
IpUOOpETEHUH 3HAHUH O
XUMHYECKHX SBJICHUSIX.
[TocTenenHo BeICTpanBaTh
COOCTBEHHOE

LIEJIOCTHOE MUPOBO33PEHUE:!
OCO3HAaBaTh MOTPEOHOCTH U
TOTOBHOCTb K
caM000pa30BaHMIO, B TOM YHCIIE
U B paMKax CaMOCTOSITEJIbHOU
NESATEIIBHOCTH BHE LIKOJIBI;
OLICHUBATh KU3HEHHBIE
CUTYAIIH C TOYKU 3PEHUS
0e3omacHOro 00pasa KU3HU U
COXPAaHEHHUS 3/I0POBBS;
OLICHHUBATh SKOJIOTUYECKUI PUCK
B3aMMOOTHOIICHHUH YEJI0OBEKA U
MPUPOBI.
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(MearbHOT0) MOACIIUPOBAHUS, KaK
3HAaKOBOE MOJIETTMPOBaHUE (Ha MpUMepe
YpaBHEHUH peakIui JUCCOLUALINH,
HMOHHBIX YPaBHCHUH PEAKLUN,
MOJIypeaKIUii OKUCICHHUSI-
BOCCTAHOBJICHHUS).

67.

IIpakTHYeckas
padora Ne7. Penienue
JKCIIEPUMEHTAIIBHBIX
3aJ1a4 110 TeMe:
«OBP»

Hucrpykrax Th

CocTaBiATh ypaBHEHUS
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuil METOIOM JIEKTPOHHOIO
OanaHca.

AHanmM3upoBaTh CBOMCTBA MPOCTHIX
BELIECTB - METAJIJIOB U HEMETAJIJIOB,
KHMCJIOT U COJIEH B CBETE
IpeJCTaBICHUN 00 OKUCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX MTPOLIECCAX;
OIIPEAEIATh OKUCIINUTEND U
BOCCTAHOBUTEJb, OKUCIICHUE U
BOCCTAHOBJICHUE B OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUAX.

Ilo3nasamenvhoie: CaMOCTOSITEILHOC
BBIJZICJICHHE U (POPMYJIUPOBAHNE
MO3HABATEIBHOM 11eNn; pedriekcus
CIOCO0OB M YCIIOBUH JACHCTBUA,
KOHTPOJIb U OIIEHKA IpoIiecca u
PEe3yIAbTAaTOB AESATEIIBHOCTH; YMEHUE
aJICKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTH PEUYEBOEC BHICKA3BIBAHUE B
YCTHOW M IMCBbMEHHOM peyH.
Kommynuxamuenoie:

IJIaHUPOBaHUE y4€OHOTO
COTPYAHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMH — OTIPEIeTICHNE

LIE€TIU; TOCTaHOBKA BOIIPOCOB -
COTPYJHUYECTBO B MIOUCKE U cOope
nH(OpMaIIUY; TOCTATOYHOM MOIHOTON U
TOYHOCTBIO BBIPAXKaTh CBOW MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHUKAIMHU; BIIaJICHNE
MOHOJIOTHYECKON ¥ JIUaI0THUeCKOM
(dhopmamu peuu.

Pecynamuensie: TOCTaHOBKA yueOHOU
3aJ]Ja41 Ha OCHOBE COOTHECEHHUS TOT'0, UTO
YK€ U3BECTHO U YCBOCHO YUYAILUMHUCS, U
TOTO, YTO €II¢ HEM3BECTHO; OTIPeIeTICHNE
MOCJIEI0BATELHOCTH IPOMEKYTOUHBIX
1eJiel C y4eTOM KOHEYHOTO pe3ysIbTaTa;
OTIpEETISATh, UCXOI U3 YUeOHOU 3a/1auH,

HGO6XO)II/IMOCTB HCIMTOCPECACTBCHHOI'O UJIN

dopMupoBaHue
II03HABATEJILHOTO MHTEpECA K
IIpeaMETY, YBEPEHHOCTH B
BO3MOKHOCTH ITIO3HAHUS
IIPUPOJIBL, CAMOCTOSITEIIBHOCTH B
nproOpeTeHNH 3HaHuH 0
XUMHUYECKUX SBIICHUAX
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OIIOCPEZIOBAaHHOTO HAOIIOICHNS;
CaMOCTOSITENIbHO (HOPMUPOBATH
pOrpaMMy SKCIEPUMEHTA.

68.

[Toptpetnas ranepes
BEJIMKUX XUMUKOB

[ToHnMaTh Ba)XHOCTh JOCTUKEHUN
OTEYECTBEHHOUN HAYKH,
HCCIEA0BATENIbCKOM 1€ATEIbHOCTH
POCCUMCKHX Y4EHBIX XUMUKOB:

B IIPU3HAHUM [IEHHOCTU HAYYHOT'O
3HaHMA, €T0 IPAKTUYECKON
3HAYUMOCTH, JOCTOBEPHOCTH;

B IICHHOCTU XUMUYECKUX METOJIOB
HCCIEA0BAHUS KUBOM U HEXKUBOU
MIPUPO/IBI;

B IOHMMAHUHU CII0)KHOCTHU U
MPOTUBOPEUYNBOCTH CAMOI0
rpoliecca o3HaHusl Kak U3BEYHOI0
CTPEMIJICHUSI K UCTHHE.

Ilo3naseamenvnvie: caMOCTOITEILHOE
BBIIETICHUE U (DOPMYITHPOBAHHE
TTO3HABATEIPHOU LIEITH; PeQIICKCUS
Croco0O0B U YCIIOBHIA JEHCTBYS,
KOHTPOJIb U OIIEHKA IpoIiecca u
pe3yIbTAaTOB JACSTEIILHOCTU; YMEHUE
aJICKBaTHO, OCO3HAHO M MPOU3BOJIBLHO
CTPOUTDH PEUYCBOE BHICKA3bIBAHUE B
YCTHOM U MUCbMEHHOU peyH.
Kommynuxamuenuie:

IJIAaHUPOBaHUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIIEM U
CBEPCTHUKAMH — ONIpeIeTICHUE

LIETTH; TTOCTAaHOBKA BOIIPOCOB -
COTPYTHUYECTBO B MIOMCKE U cOope
nH(OPMAILIAN; TOCTATOYHOU MOJIHOTON U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBHHU C 33J]a4aMH U YCIOBUSIMU
KOMMYHHUKAIMU; BIIaJICHUE
MOHOJIOTHYSCKON U JIUATIOTHUEeCKOMN
¢dbopmamu peun.

Pezynamuenusie: TOCTaHOBKA YUEOHOM
3aJ]a4d Ha OCHOBE COOTHECCHHUS TOT'0, YTO
y>K€ U3BECTHO U YCBOCHO YYAIIUMHUCS, U
TOTO, YTO €Il€ HEU3BECTHO; ONPEIeTICHUE
MOCJIeI0BATETLHOCTH TIPOMEXYTOUHBIX
Lesed ¢ y4eTOM KOHEUHOTO pe3yJsIbTaTa;
JIeaTh TOMETKH, BBIMIHUCKU, IIMTUPOBAHUE
TEKCTa;

COCTAaBJIATH JOKJIAJ;

BIAACTh TAKUM BUJOM H3JI0KCHUS
TEKCTa, KaK PacCyKJIeHHUe;

dopmMupoBaHUE
CaMOCTOSITEJIbHOCTH B
IproOpeTeHNH HOBBIX 3HAaHUM,
MIPAaKTUYECKUX YMEHUH,
LICHHOCTHOT'O OTHOILIEHUS K cebe
U OKPYKaroIIUM, K
proOPETEHUIO HOBBIX 3HAHUH,
OTHOIIEHHE K XUMHH, KaK
3JIEMEHTY 00111e4eI0BEeYeCKOM
KYJIBTYpBI.

dopmupoBaHue
[I03HABATEJIbHOTO UHTEpECa K
IIPEIMETY, YBEPEHHOCTHU B
BO3MO>KHOCTH TTO3HAHUS
IIPUPOJIBI, CAMOCTOSTENIBHOCTH B
npUOOpETEHUH 3HAHUH O
XUMHUYECKUX SIBJICHUSX;
OCO3HAaBAaTh €MHCTBO U
LEJIOCTHOCTh OKPY’KAOILErO
MHpPa, BO3MOKHOCTH €T0
NIO3HAaBAaEMOCTHU U
00BSICHUMOCTH Ha OCHOBE
JOCTHKCHUM HAYKH.
[TocTenenHo BBICTpanBaTh
cOOCTBEHHOE

L[EJI0OCTHOE MUPOBO33PEHUE:!
0CO3HaBaTh MOTPEOHOCTH U
TOTOBHOCTb K
caM000pa30BaHUIO, B TOM YHCIIE
U B paMKax CaMOCTOSITEIbHOU
NEATEIIBHOCTH BHE LIKOJIBI;
OILICHUBATh KU3HEHHBIE
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J0Ka3aTCJIbCTBO.

pasiindyaTb KOMIIOHCHTEI 10KAa3aTCIIbCTBA CUTyalluu C TOYKH 3PpCHUA

(Te3uc, apryMeHTHl U popmy 0e30macHOro 00pasa KU3HU U
JI0Ka3aTeNbCTBA); COXpaHECHHSI 3]I0POBbSI;
OCYIIECTBIISTh MPSIMOE HHIYKTUBHOE OIICHUBATh YKOJIOTHUECKUN PUCK

B3aMMOOTHOLICHHUH YEJI0OBEKA U
MIPUPOJIBI.

Pa3BuTtHEe 3KOJIOTHYECKOrO
MBIIUICHHS: YMEHHE OLICHUBATH
CBOIO JI€ATEIBHOCTD U MOCTYIIKH
JOPYTUX JIFOJEH ¢ TOUYKHU 3pEHUS
COXPAaHEHHUs OKpYXKarollen
Cpenbl - rapaHTa )KU3HU U
Onaronosnydus Jroieil Ha 3emuie.

Ilepeuenr KMMos 8 kiace

Bun xkoHTpOINIS, TEMA

Uctounuk

KonTtpouabnas padora Nel 1o teme: «4dmomul Xumuueckux 31eMeHmos

Xumust. 8 ki1. KOHTpoJIbHBIE ¥ IPOBEPOYHBIE PAaOOTHI: K
yuebHuky O.C. 'abpuensna «Xumus. 8 kinacc»: yueOHoe
noco6ue / O.C. I'abpuensu, [1.H. bepé3kun, A.A.
Ymakosa u ap. - M.: JIpoda, 2013, cTp.15-26

KonTpoabnasi padora Ne2 no teme: «CoedureHuss XumMuieckux 31eMeHmos»

Xumus. 8 k1. KoHTponbHBIE U MPOBEPOYHBIE PAOOTHI: K
yuebHuky O.C. 'aOpuensna «Xumus. 8 kinacc»: yueOHoe
nocooue / O.C. T'abpuensH, I[1.H. bepékun, A.A.
Ymakosa u ap. - M.: Jlpoda, 2013, cTp.176-183

KonTtpoabHnas pa6ora Ne3 o reme «/3menenuss, npoucxoosuue ¢ 8eujecmsamu.

Xumusi. 8 ki1. KOHTpoJbHBIE ¥ IPOBEPOUHBIE PAOOTHI: K
yuebnuky O.C. 'abpuensna «Xumus. 8 kimace»: yueOHoe
nocobue / O.C. I'abpuensn, I1.H. bepé3kun, A.A.
VYmakoBa u ap. - M.: JIpoda, 2013, ctp.185-193

Hrorosasi kKoHTpO/ILHAsS padoTa

Xumus. 8 k1. KoHTposibHbIE U TPOBEPOYHBIE PAOOTHI: K
yuebHuky O.C. I'abpuensna «Xumusl. 8 Kiace»: yueOHoe

105




niocobue / O.C. I'abpuensn, [1.H. bepéskun, A.A.
YmakoBa u 1p. - M.: Jlpoda, 2013, ctp.210-217

MeToan4ecKii HHCTPYMEHTAPHH OLEHKH JOCTHKEHUS NMPEAMETHBIX Pe3yJbTATOB 00y4aloIMXCcs

IIkana oneHUBaHUSA:

B mkosie BBogUTCS nATHOAITREHAS CCTeMa ITU(POBBIX OTMETOK (OIICHOK):
5-"oTau4uHO",
4-"xopomio",
3- "y10BIETBOPUTENIBHO",

2-"HeyJJ0BJIETBOPUTENIHHO",

1-"equnania".
VYcranaBnuBaeTcs ClelyIOLe HOPMbI OLIEHOK I10 IpeIMeTaM:
* basn "5"- cTaBuTCs, KOraa yueHUK OOHApYKHUBAeT YCBOEHHUE 0053aTEIHHOTO YPOBHS U YPOBHS MOBBIIICHHON CIOXKHOCTH Y4EOHBIX MTPOTPaMM; BBIIEISAT
TJIABHBIC TTOJIOXKEHUS B M3YYCHHOM MaTepuajie U He 3aTPYAHICTCS IMPU OTBETaX HA BUOM3MEHEHHBIE BOIIPOCHI; CBOOOIHO TIPUMEHSET TIOJTyYCHHBIC 3HAHUS Ha
MPaKTHKE; HE JOMYCKaeT OUIMOOK B BOCIIPOM3BEICHUU U3YUYEHHOT0 MaTepHala, a Tak e B MUCbMEHHBIX pab0TaxX M BBIMOIHIET UX YBEPEHHO U aKKypaTHO;

e baju "4"- craBuTcs, KOr/1a y4eHUK 0OHAPYKMBAET YCBOCHHE 005S3aTEIbHOTO U YACTUYHO
MOBBIIIEHHOT'O YPOBHS CII0)KHOCTH YU€OHBIX TPOrpaMM; OTBeYaeT 0e3 0COOBIX 3aTPYAHEHHI Ha BOMPOCH! YUUTENS; YMEET IPUMEHSTh MOTY4YeHHbIE 3HaHUS Ha
MIPAKTHKE; B YCTHBIX OTBETAX HE JOIYCKAETCS CEPhE3HBIX OMIMOOK, JISTKO YCTPAHSIET OTACIIbHBIE HETOYHOCTH C TIOMOIIBIO JIONOJTHUTEIIEHBIX BOIIPOCOB
YUUTENsl, B MUCbMEHHBIX pa00Tax JeTaeT He3HAUYNTEIbHbIE OIIHOKH;

* basu "3"- cTtaBuTCs, KOria yueHUK OOHApYKUBAET yCBOEHUE 0053aTEIbHOIO YPOBHS YUEOHBIX IPOTrPAMM, HO UCIIBITHIBAET 3aTPYJHEHUS PU €r0
CaMOCTOSITEIbHOM BOCIIPOU3BEACHUU U TPEOYyeT HOMOIHUTENBHBIX YTOUHIEMBIX BOIIPOCOB YUUTENS; MIPEANOYUTAET OTBEYATh Ha BOIIPOCHI HABOSIIIIETO
XapakTepa M UCIIBITHIBACT 3aTPYAHCHHUE TIPH OTBETaX HA BUJIOM3MEHEHHBIC BOIIPOCHI; TOMMYCKAST ONTUOKHU B MMCHMEHHBIX paboTax. 3HAHUS, OICHUBAEMbIC
Oammamu "3", 3a4acTyr0 HATSHYTHI TOJFKO Ha YPOBHE MPEJICTABICHUI U DJIEMEHTAPHBIX MTOHSITHIA,

e baju "2"- craBuTCs, KOT/1a y yYeHHUKa UMEIOTCS MPEACTaBICHUsT 00 M3y4yaeMOM MaTepualie, HO BCE ke 0OoJIbIas 4acTh 0013aTEIFHOTO YPOBHS yUeOHBIX
IporpaMM He YCBOCHA, B MHUCbMEHHBIX pa00Tax YYSHHK JOMYyCKaeT rpyOble OOk,
* bana "1"- craBuTcs, KOT/Ia y YYeHHUKA OTCYTCTBYIOT KaKue-JIM00 3HaHUS 00 M3ydyaeMOM MaTepuae, MMChbMEHHBIE pa0OThl HE BBITIOTHSIOTCSI.

Kpurepun oueHnBaHus BHA0B KOHTPOJIsI, IPAKTHYECKHUX padoT:

YcrHblii onpoc (B T.4. BUKTOpHHBI, KBH, copeBHOBaHuUs1, MHTE/LJIEKTYyaIbHBbIE 00U U T.JI. ), MUCbMEHHAas pa0d0Ta (KOHTPOJIbHAS, CAMOCTOSATE/IbHAS,
AMKTAHT, COUMHEHHUEe U T.1. ), MpaKTH4YecKas (B T.4. 1a00paTopHasn):
OTMETKA «5», ecJIn:
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YCTHBIA OTBET Yy4Y€HHMKA, NUCbMEHHas padoTa, NpaKkTUYecKas JesITEeIbHOCTh B IOJHOM OOBEME COOTBETCTBYET TpPEOOBaHMSIM Y4E€OHOH IpPOrpaMMBI,
JIOITyCKAeTCsl OJMH HepoueT, oobeM 3HaHui coctaBisieT 90-100% conmepskanus (IpaBUIBHBIN MOJHBIA OTBET, NMPEICTABISIONINI CO00W CBA3HOE, JTOTUYECKH
II0CJIEJ0BATEIBHOE YCTHOE WIIM TUCbMEHHOE COOOLIEHNE Ha ONPEIEICHHYIO TEMY;
YUEHHK JIEMOHCTPUPYET YMEHHUE MPUMEHAThH OINPECIICHUs, IPaBUIa B KOHKPETHBIX CIy4asx, ¢ 0OOCHOBAHUEM CBOETO CYXKICHHUS, IPUMEHEHUEM 3HAHHS Ha
IPaKTUKe, MPHUBEIEHHUEM COOCTBEHHBIX apI'yMEHTOB.

Bo3MOHBI 0JfHAa-7IB€ HETOYHOCTH IpPU OCBEIICHWH BTOPOCTENCHHBIX BOIPOCOB WJIM B BBIKJIAJKAX, KOTOPHIE YUEHHK JIETKO HCIPABHJ IO 3aMEYaHHUIO
yUUTENS.
O0TMeTKAa «4», eciIn:
YCTHBIA OTBET YYEHHKAa, NHUCbMEHHass paboTa, MpakTUYecKas IesTeIbHOCTb W/MIM €€ pe3yibTaTbl B OOIIEM COOTBETCTBYIOT TpeOOBaHMAM YyueOHOH
IpOrpaMMbl, HO MMEIOTCS OJHA WM JIBe HETrpyOble OIMOKH, WIM TpU Hejoudeta u oOveMm 3HaHuil coctamisier 70-90% 3aruraHUPOBAHHOTO W3YYCHUS
coJiepKaHus yueOHOro MaTepuaia (paBUIbHBINA, HO HE COBCEM TOUHBINA OTBET).
0TMeTKa «3» , ecJIu:
YCTHBIA OTBET YYEHUKA, IHUCbMEHHas paloTa, NMpakTHYecKas JIeATebHOCTh B OCHOBHOM COOTBETCTBYIOT TPeOOBAaHUSAM NPOTpaMMbl, OJHAKO umeercs: 1
rpy0as ommOKa u 2-3 HETOYHBIX OTBETa/Win 2-4 HeJoYeTa, MPU 3TOM O0yJaromuiics BiajeeT 3HaHUsAMH B o0beme 50-70% 3armmaHupoBaHHOTO U3YyYCHHS
coJiepKaHusl ydyeOHOro mMarepuaia (IpaBUIbHbBIN, HO HE MOJHBIA OTBET, JOIMYCKAIOTCS HETOUHOCTU B ONpEAETICHUN MOHATHHA Wi B (OPMYJIUPOBKE IpaBUll,
HEJ0CTAaTOYHO INIyOOKO U JI0Ka3aTeIbHO YYEHUK 00OCHOBBIBAET CBOU CYXKICHUS, HE YMEET IPUBOJUTH IPUMEPDI, U3J1aracT MaTeprall HEMOCIEe10BATEIbHO.
OTMETKA «2» , eCJIn:
YCTHBIA OTBET YYCHHKA, NMHUChMEHHAs paboTa, MpaKTHUECKas ACATEIbHOCTD U €€ pe3yabTaThl YaCTUYHO COOTBETCTBYIOT TPEOOBAHUSAM MPOTPAMMBI, HMEIOTCS
CYIIECTBEHHbIE HEAOCTATKH U rpyOble ommOKkH, 00beM 3HaHui oOydaromierocs coctabisieT 20-50% 3amiaHUpPOBAaHHOTO HM3YYEHUS COJEpKaHHUs y4yeOHOro
MaTepuaia (HenpaBUJIbHbII OTBET).
orMeTka«l» , eciu:
YCTHBIA OTBET yY€HHKa, IUChMEHHas paboTa, MpakTHUYECKas, MPOCKTHAs JESTEIbHOCTh M €€ pe3yibTaThl HE COOTBETCTBYIOT TPEOOBAHHSM IPOTPAMMEI,
uMeroTca rpyoble ommOKd, 00beM 3HaHUM oOywaromierocst cocrapisier MeHee 20-% 3alulaHUPOBAHHOTO M3YYEHHUS COJEp)KaHUs y4eOHOro marepuana
(HempaBUIIbHBIN OTBET).
TecTroBble padoTHI:

3ananus ¢ BBIOOPOM OTBETA (3aKPBITHIM TECT), 3aJaHUS « AOMOJIHUTE MPENI0KEHHE» (OTKPBITHIM TECT) OIIEHUBACTCS B OJMH U JBa 0ajia COOTBETCTBEHHO.
Kak nipaBuiio, Ha 0JTHO 3aJJaHUE C BEIOOPOM OTBETA MPUXOAUTCS OKOJIO MHHYTHI, @ Ha COCTABIIEHUE CBOOOIHOTO OTBETA — OKOJIO TPEX MHUHYT.

[TpriMep OTKPBITOTO TECTA: MPOYUTANTE TEKCT, 3aMIOTHUTE MPOIMYIICHHBIE MECTa. «B XJI0pOoniacmax 3eieHvlX pacmenuti N0210Waemcs ..., 8bl0eIAemcs ... U
obpasyemcs ... moavko Ha ceemy. [Ipu Ovixanuu pacmenutl u 8 memMHome, U Ha C8emMy NO2AOWAECMCS ... U BbLOCTSLEMCS ... »

Kputepun onienok: «5»: 90 — 100 % ot obuiero yucna 6anios

«4»: 70-90 % ot obmiero urcia 6aaIoB

«3»: 50-70 % ot obmiero uuciaa 6amioB

«2»: 20-50 % oT ob1iero yncia 0aIoB

«1» menee 20 % ot o0mrero yucia 0aIoB
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Joxaan, BbICTyIJIEHHE:

Kputepuu onieHnBanus

Konuue | ITosnHota KavecTBo BhICTYIIICHHS | YMEHHE OTBEYATh Ha BOIPOCHI: AJIeKBaTHOE UCIIOJIb30BaHNE HATJIATHBIX CPEICTB
CTBO OCBEILIEHUS JTAKOHUYHOCTb U
OanoB | Bompoca apryMEHTHPOBAHHOCTh
2/3 Y4eHuk Pernament Y4eHHuK He CMOT OTBETHUThH Ha VY4eHUK HE UCIOJIb30BaJl HUKAKUX HATJISIIHBIX CPEICTB
BBITIOJTHUIT BBICTYIIJICHUS HE BOTIPOCHI
3aJlaHue, TeMa COOJTIO/ICH,
HE PacKphITa, BBICTYIIJICHHE CBOJUTCS
MaTepuai He HEMOCPEJICTBEHHO K
CHCTEMAaTH3HPOB | YTCHHUIO TEKCTa, HE
aH, He MOJIJIEP>KUBACTCS
BBICTpOEHA BHU3YyaJbHBIA KOHTAKT C
JIOTUKA ayTuTOpHeil, He
BBICTYIUICHHS BBIJICIISICTCS] BpEMEHH
Ha BOCTIPUSITHE
uHbOpMaIU
3/4 Y4eHuk Hewmuoro napymien Y4eHHK OTBETUJI HA BCE Y4eHUK He aJIeKBaTHO MPUMEHIII HATJISTHBIE CPEICTBA, HATJISTHbIE
CIIPAaBUJICS C periJameHT BOIPOCHI, XOTSI ObUIN HE CPEJCTBA HE OTHOCATCS K TEME, WJIU TUI0XO €€ PACKPBIBAIOT
3aJlaHueM, TeMa | BBICTYILJICHHUS, TOYHOCTH B OTBETaxX, U
HE /10 KOHIIa BBICTYITAOIIHH apryMeHTanuu
packphITa, CUUTHIBAET
HMMEIOTCS HH(pOpPMAIIHIO CO
HE3HAYUTENbHbI | CHaiioB, cnabo
€ HETOYHOCTH, MOJIICP KABACTCS
crnabas BU3YaJbHBIA KOHTAKT C
CHUCTEMaTu3aly | ayJIUTOPUEH, MAJIO
1 uHbOpMaIUK, | BBIIACIACTCS BPEMEHH
€CTh HapYIICHHS | Ha BOCTIPHSITHE
B JIOTHKE uHhopManuu
BBICTYIUICHHS
4/5 Yyenux Permament He Y4eHHK 4eTKO U JAKOHUYIHO Y4eHuK aJleKBaTHO To00pall, pa3paboTal HarJIsAHbIE CPEICTBA

CTIPaBHIICA C
3aJJaHUEeM, TeMa
pacKphITa,

HapyUIEH,
BBICTYIAOLIUNA
ONUPAETCS HA ONOPHBIN

OTBCTUJI HA BCC 3aJaHHBIC
BOIIPOCHI

PACKPBIBAOIIKUE TEMY BBICTYIIJIICHUA
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YCIEIIHO KOHCIIEKT, TOBOPUT
HU3BJICUCHA CBOHMMH CJIOBaAMU,
uHpopmanus, KOMMEHTHUPYET CIaibl,
CUCTEMATU3UPOB | IOAIEPKUBACTCS

aHa, BBICTPOCHA | BU3YyaJbHBIA KOHTAKT C
JIOruKa ayIuTOpuei
BBICTYIUICHHUS

DJIeKTPOHHAS MPe3eHTAUMSA:

Kputepuu oneHnBaHus
Komnuect | IlomnoTa KauecTtBo YMeHue oTBeuath Jln3aiiH npe3eHTanum
BO 0a/IOB | OCBEIICHHS pe3eHTaluu Ha BOIPOCHI:
BOIIpOCa JTAKOHUYHOCTb U
apryMeHTHPOBAHHO
CTh
2/3 Yuenuk nim Pernament VYyeHuk He cMor Wnmroctpaiii HU3KOro KauecTBa, OTCYTCTBYET HEOOXOAUMBIE TaOIHUIIbI, CXEMBI
rpynna IIpe3eHTalH He OTBETUTH Ha rpaduky, 3p(HeKThl MPUMEHEHHBIE B TPE3CHTAIINH OTBIICKAIOT OT COACPIKAHUS
ydanmxcs co0uII01eH, BOIIPOCHI
BBITIOJTHWIIN uHpOopManus,
3aJlaHue, TEMa | U3JIO’KEHHAas B
HE pacKphITa, | IPE3EHTALUU He
MaTepuai He COOTBETCTBYET
CUCTEMAaTU3Hp | 0003HAUYEHHOI TeMe,
OBaH, HE nepenu30bITOK UITH
BBICTpOEHA HEJ0CTaTOK
JIOTHKa TEKCTOBOU
npe3eHTaluu | uHpopMaluu,
MOJIHOCTBIO
3aMMCTBOBaHHas C
JUTEPATYPBHI,
Nurepnera
3/4 Yyenuk mim Hemuoro napymien VYyenuk orBeTwi Ha | MimocTpanuu Xopouero kauecTsa, nojJo0paHHa COOTBETCTBYIOIIAs rpaduyueckas
rpynna perjJamMeHT BCE BOIIPOCHI, XOTs | MHPOpMAaILus, IpUMeHEHHbIE 3(h(hEeKThl HEMHOT'O MEIIAI0T YCBOSHUIO MH(OpMaIK
ydaumxcs IIPE3EHTALINH, ObUIN HE TOYHOCTH B
CO31aJIH nHpopmaIus mo OTBETaX, U
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MIPE3EeHTAIMI0, | Mpo0JieMe U3JI0KEHa | apryMEHTaluu
TeMa HE MOJIHOCTBIO,
TBOPYECKOI0 HPUCYTCTBYIOT
3aJlaHus HE 10 | HE3HAUYMUTEIIbHBIE
KOHIIa HEJI0YETHl,
packpbITa, MCIIOJIb30BaHBI
UMEIOTCS pasnyHble
HE3HAYUTENbH | HCTOYHUKHU
bIC uHpopmanuu,
HETOYHOCTH, MaTepuan
crnabas IPOaHAIU3UPOBaH
cUCTEeMaTu3all
uu
nHpOpManuy,
ecTb
HapyIICHHS B
JIOTHKE
IIpe3eHTalUH
4/5 VY4yeHuk uim IIpe3enranus VY4eHUK 4eTKO U Jlu3aiiH npe3eHTanuy 4eTKo NpogyMaH, IpUMeHEeHHbIe 3()(EeKThl TOMOTAIOT
rpynna pa3paboTaHa caMHUMH | JIJAKOHUYHO OTBETWJI | YCBOCHHUIO MH(POPMALIMH, HE OTBJIEKAIOT BHUMAHHE
yJaiuxcs y4aluMucs, Ha BCE 3a/1aHHbIE
CIPAaBUJIUChH C | pErJIaMEHT He BOIIPOCHI
3aJJaHUEM, HapylleH,
TeMa uH(popManus
packpsiTa, M3JI0’KEHA TIOJIHO U
YCHEIIHO YETKO, TEKCT Ha
U3BJICUEHA ciaiiie mpecTaBiseT
uHpopmanus, | coOoil OOpHBIH
CHCTEMAaTU3Hp | KOHCIIEKT,
OBaHa, OTCYTCTBYET
BBICTPOEHA nepen30bITOK
JIOTHKA uH(popMalun
IIPE3EHTALMH
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Kpurepum oueHuBaHusl NMpPoeKTa, TBOPUYECKOH padoThl, TBOPUYECKOI0 MPOEKTA:

Hu:xe 6a30B0ro ypoBHsi
(otMeTKa «1», «2»)

ba3oBblii ypoBeHb
(otMeTKa «3»)

Broiie 06a3oBoro
(oTMeTKa «4», «5»)

Kpurepuii Nel. CiocoOHOCTH K CAMOCTOSATEJIbHOMY NPHOOPETEHUIO 3HAHUI M PellleHHI0 Po0dJjeM

Pabora B 11e110M
CBHJICTEIILCTBYET O HU3KOU
CIIOCOOHOCTHU CaMOCTOSATEIHHO
CTaBUTH NMPOOJIEMY ¥ HAXOIUTh
MyTH €€ PEIICHHUS; HE
MIPOJIEMOHCTPUPOBAHA
CIIOCOOHOCTH IPHUOOpETAThH
HOBBIE 3HAHMS U/UIIH OCBAUBATh
HOBBIE CITOCOOBI IEHCTBUH,
nocTuraTh 0oJee rayooKoro
MTOHMMAHUS U3YYCHHOTO.
JlaHHBIN YPOBEHb OLIECHUBAETCS
OTMETKOH «2»

HenoarorosneHHbIN K 3a1IUTE
IIPOEKT, OLIEHUBAETCSI OTMETKOU
«1I».

Pabora B nenom
CBUJICTEJICTBYET O CIIOCOOHOCTH
CaMOCTOSITENILHO C OMOPOW Ha
TIOMOIIb PYKOBOJIUTEIISI CTABUTh
po0JIeMy U HaXOJUTh IIyTH €€
pelIcHHS;
POIEMOHCTPHUPOBAHA
CIIOCOOHOCTH IIPHOOPETATh
HOBBIE 3HAHUS W/HJIN OCBaNBAaTh
HOBBIC CITOCOOBI JICHCTBUH,
JOCTUTaTh OoJiee TIry0oKOoro
NOHUMAaHHMSI U3Y4YEHHOT'O

PaboTa B 11eJ10M CBUETEIBCTBYET O CIOCOOHOCTH CAMOCTOSITETILHO CTABUTH MPOOIeMy U
HAXOJUTh IYTH €€ PELIEHUs; IPOAEMOHCTPUPOBAHO XOPOILIEe BlIaJIeHHE JJOTHYECKUMHU
ONepalusIiMu, HaBbIKAMHU KPUTHUUYECKOTO MBILIUICHUS], YMEHHE CAMOCTOSITEIbHO MBICITUTH;
MPOJIEMOHCTPUPOBAHA CIIOCOOHOCTH HA ATOM OCHOBE MPUOOPETATh HOBBIE 3HAHUS U/WJIH
OCBaMBaTh HOBBIC CIIOCOOBI JEHCTBHI, TOCTUTATh 0OJiee TITyOOKOTO MOHUMAHHUS
npoOseMsbl. J[aHHBIN YPOBEHB OIICHUBACTCS OTMETKON «4».

Pabota cBUAETENHCTBYET O CIIOCOOHOCTH CaMOCTOSITENIbHO CTAaBUTh MTPOOJIEMY U
HAXOJIUTh MYTH €€ PEUICHUS; MPOJAEMOHCTPUPOBAHO CBOOOIHOE BIAJACHHUE JIOTHYECKUMU
ONepalMsIMHU, HAaBBIKAMH KPUTHYECKOTO MBILUICHUS, YMEHHE CAMOCTOSITEIbHO MBICIUTH;
MIPOJIEMOHCTPUPOBAHA MOBHIIIIEHHAS! CIOCOOHOCTH HA 3TOW OCHOBE MPUOOPETATH HOBBIE
3HAHUA W/WIM OCBAaUBATh HOBBIE CIIOCOOBI IEHCTBUH, TOCTUraTh Oosee rTyO0oKoro
MOHUMAaHHUSI TPOOJIEMBI.

JlaHHBINM YPOBEHb OLIECHUBAETCS OTMETKOU «S».

Kpurepnii Ne 2. ChpopmupoBanH

OCTh NpeIMETHbIX 3HAHUM U cNOCO00B J1eliCTBHIl

Yuennk TUIOXO IMIOHUMAET
coJiepyKaHue BBITNIOJTHEHHON
pabotsl. B pabore 1 B oTBeTax Ha
BOIIPOCHI o COJIEPIKAHUIO
paboTel HabOmOJAIOTCA TpyOble
omnOku.  JlaHHbII  ypoBeHb
OIIEHUBAETCSI OTMETKOU «2».

HemnoaroToBieHHbBIN K 3aIUTE
MIPOEKT, OLIEHUBAETCSI OTMETKOU
«1I».

IIponeMoHCTPUPOBAHO
MOHUMAaHHE COJIepKAHUS
BBINIOJTHEHHOM paboThl. B pabote
U B OTBETax Ha BONPOCHI IO
COJIEPKAHUIO pabOTHI
OTCYTCTBYIOT I'pyOble OLITNOKH

[TponeMoOHCTPHUPOBAHO XOpPOIIEE BIAJCHUE IPEAMETOM IPOSKTHOMN AEATEIIbHOCTH.
[TpucyTcTBYIOT HE3HAUUTENbHBIE OUIMOKU. JJaHHBIN YpOBEHb OLICHUBAETCSI OTMETKOM «4».

[TponemoHCcTprpOBaHO CBOOOAHOE BiIa/IEHUE MPEIMETOM MIPOEKTHOM JIeATEIbHOCTH.
OmmbKu OTCYTCTBYIOT.
JlaHHBINM YPOBEHb OLIECHUBAETCS OTMETKOM «S».

Kpurepuii Ne 3. ChpopmupoBann

OCTh PeryJsiTUBHBIX 1eHCTBHI

Ha HuskoMm ypoBHe

HpOIIeMOHCTpI/IpOBaHBI HaBBIKH

‘ PabGora XO0pomo CIJIaHUPOBAHA U TTOCJICAOBATCIIbHO pCaJin30BaHa, CBOCBPECMCHHO
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MIPOJIEMOHCTPUPOBAHBI HABBIKH
OTIpeieNICHUs] TEMbI 1
MJIaHUPOBAHUS PAOOTHI.

Pabora He noBecHA 10 KOHLIA U
MpeICTaBICHAa KOMUCCUH B
HE3aBEPIICHHOM BUJIC,
OOIBIIMHCTBO 3TAIIOB
BBITIOJTHSUTHCH TIOJT KOHTPOJIEM U
MIPH TIOJIIEPIKKE PYKOBOIUTES.
DJeMEHTHI CaMOOLIEHKH U
CaMOKOHTPOJIS y4YaIerocs
OTCYTCTBYIOT. JJaHHBII YPOBEHB
OLICHMBAECTCS OTMETKOH «2».

HenoarorosieHHslil k 3auTe
MIPOEKT, OLIEHUBAETCSI OTMETKOU
«I».

OTIpEJICTICHUS TEMBI 1
TUTAHUPOBAHUSI PabOTHI.

Pabora noBenena 10 KOHIA U
Ipe/ICTaBJICHa KOMUCCHUY;
HEKOTOPBIE ATAITBI BHIIOIHSIINCH
10JT KOHTPOJIEM H NIPH
nozyiepxke pykooautens. [Ipu
ATOM TMPOSBIISIOTCS OT/AEIbHbIC
9JIEMEHTBI CAMOOLICHKH U
CaMOKOHTPOJISI y4alerocs

MPOHIEHBI OOJIBIIMHCTBO 3TANIOB 00CYXACHUA U NpeacTaBieHus. KoHTposb u Koppekuus
OCYIIECTBIISUTUCH C TTOMOIIBIO PYKOBOAUTEIIS MMPOEKTA.
JlaHHBI YPOBEHb OLICHUBAETCS OTMETKOM «4».

PaboTa TmarensHO CIUIaHMPOBAHA U TTOCIICIOBATEIBFHO peaTn30BaHa, CBOEBPEMEHHO
MPOMICHBI BCE HEOOXOAMMEBIE 3TAIbl 00CYKICHUS U TIPEICTABICHUS.

KoHTposb 1 KOppeKIrs OCYIIECTBISINCH CAMOCTOATENIbHO JJaHHBIN YPOBEHB
OIICHUBACTCS OTMETKOM «5».

Kpurepuii Ne 4. ChopmupoBanu

O0CTb KOMMYHUKATHUBHBIX JercTBUH

Ha nuskom ypoBHe
IIPOJIEMOHCTPUPOBAHBI HABBIKH
oopmiIeHHs TPOEKTHON pabOTHI
7 TTOSICHUTEIILHOM 3aIiCKH, a
TaKKe IOArOTOBKH IIPOCTOU
Ipe3eHTanny. [JaHHbIi YPOBEHB
OLICHUBAETCS OTMETKOMN «2».

HenoarorosneHHbBIN K 3alIuTe
MIPOEKT, OLIEHUBAETCSI OTMETKOU
«1I».

[IpoeMOHCTpUPOBAHBI HABBIKH
odopMIIeHUS IPOEKTHON paOOThI
Y TIOSICHUTEJIBHOM 3aIlUCKH, a
TaKXe IMOArOTOBKH IMPOCTOU
IIPE3EHTALUH.

Tema moctatodHo NOJIHO packpbiTa. Teket/coodmienne cTpykTypupoBanbl. OCHOBHBIE
MBICJIM BBIPAXKEHBI SICHO, JIOTUYHO, TTOCJIEI0BATEILHO, ApTYyMEHTHPOBaHHO. PaboTa
BBI3bIBAET UHTEpEC. J|aHHBIN YPOBEHb OLIEHUBAETCSI OTMETKOM «4».

Tema packpbiTa MOJIHOCTBIO. TeKCT/CO00IIEHHE XOPOILIO CTPYKTYpHpOoBaHbl. Bee Mbicin
BBIPaXXEHBI SICHO, JIOTUYHO, [10CJIEIOBATEIbHO, apT'yMEHTHPOBAHHO. PaboTa BbI3bIBAET
MOBBIILICHHBIA HHTEPEC.

JIaHHBIN YPOBEHB OLICHUBAETCA OTMETKON «S».
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