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TIlosicHuTEeILHAA 3aNMUCKA

Pabouass mporpamma ydeOHOTO mpeamera «XUMHS» COCTaBJICHA B COOTBETCTBUU C TpeOoBaHusMU DenepalbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAapTa OCHOBHOTO OOIIEro oopazoBaHus, TpeOOBaHUSAMHU K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM MpOTrpamMMbl
OCHOBHOTO 0011ero oOopa3zoBanus, Ha ocHOBE lIpumepHOil OCHOBHON 00pa3oBaTeIbHON MPOTrPaMMbl OCHOBHOTO O0IEro 0Opa3zoBaHUA MO y4eOHOMY
npeaMeTy «XuMHUs» U Ucnoyib3yercst st o0ydenus ydamuxcs MbBOY COII Ne 1 B 9 a. 6, B, T, A KjaccaxX. Y4eOHbBIH mpeaMeT «XHUMHS» BXOJWT B
peIMETHYI0 0051acTh «ECTeCTBEeHHOHAYUHBIC IPEAMETHI.

PaGouas nporpamma peanusyercs U BeAETCA M0 yUeOHUKAM:
I. [osicHUTeIbHAS 3alIUCKA
B 8 kiaccax: Yuebnuk: O.C. 'abpuensn, U.I'. Octpoymos, C.A. CnankoB Xumus. 8 kiacc, «[Ipocemenue», M., 2019,
B 9 knaccax: YueOnuk: O.C. I'abpuensu, U.I'. Octpoymos, C.A. CrnagkoB Xumusi. 9 kiace, «IIpocsemenue», M., 2022.
Leapb Kypca: ciocoOCTBOBaTH OPMUPOBAHUIO OCHOB HAYYHOU KapTUHBI MUpA.
3amaum kypca:
- opMHupoOBaHUE JIOTUYECKOTO B A0CTPAKTHOTO MBIIIUICHHUS y ITKOJIBHUKOB KaK OCHOBBI UX JalibHEHIIIero 3 (eKTHBHOTO 00Y4CHHUS;
- (dopMupoBaHHEe HEOOXOAUMBIX IJISl JallbHEHIIero o0yuyeHus MPeIMETHBIX U O0IIeyueOHbIX YMEHUN Ha OCHOBE PELICHHS KaK MPEIMETHBIX, TaK U
WHTETPUPOBAHHBIX )KU3HCHHBIX 3a/1a4;
- OBJIaJICHUE CUCTEMOW XMMHYECKUX 3HAHUN W YMEHHI, HCOOXOMUMBIX Ui MPUMEHEHHS B MPAKTUYECKON AEATEIbHOCTH, JUISI U3YYEHHUs CMEKHBIX
JTUCIMILTAH, JUIS TIPOJIOJDKEHUS 00pa30BaHUs;, 00CCIICYNTh HHTEIUIEKTYAIbHOE Pa3BUTHE,
- (opmupoBaHUE KaueCcTBAa MBIIUICHHUS], XapaKTePHBIE I XUMHUUECKOH JAeITeTbHOCTH U HEOOXOAUMBIE [Tl TIOTHOLIEHHOM KU3HU B OOIIECTBE;
- (hopmupoBaHue TpeICTaBICHU 00 UIIEAX U METOJIaX XMMHH, O XUMHUH Kak (JopMe ONUCAHUS U METO/IE€ TIO3HAHUS OKPYKAIOIIETO MHUPA;
- (opMUpOBaHHE TPEICTABICHUNM O XUMHUM KaK YacTH OOIIEYeTOBeUeCKON KyJIbTyphbl, MOHMMAaHUE 3HAUMMOCTH XHMHU MJIsi OOIIECTBEHHOTO
nporpecca;
- (hopmupoBaHuE YCTOMYMBOTO MHTEPECA K XMMHH Ha OCHOBE AU HEepeHIIMPOBAHHOTO MOAX0Aa K yUAITUMCS;
- (opMHpOBaHHE HABBIKOB 3JOPOBOTO U OE30MACHOTO VIS UETOBEKa U OKPYXKAIOIIEeH ero cpeibl 00pasa »KU3HU; HABBIKOB IKOJIOTUYECKOU KYIbTYPHI;
- BBISIBIICHHE U Pa3BUTHE TBOPYECKUX CITIOCOOHOCTEH Ha OCHOBE 3aJIaHUM, HOCSIIIUX HECTAHIAPTHBIN, 3aHUMATEIHHBIN XapaKTep.

Pabouass mporpamma TOJTHOCTBIO OTpaxkaeT cojaepkanue [IpuMepHO# mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS 1O YYECOHOMY TIPEIMETY
«XUAMUS».

ConepxaHue TpOrpaMMbl HMeeT OCOOCHHOCTH, OOYCJIOBJICHHBIC, BO-TICPBBIX, 3aJa4aMH pa3BUTHs, OOyYCHHUS W BOCIUTAHUS YYaIUXCS,
COLIMATIbHBIMUA TPEOOBAHUSMU K YPOBHIO Pa3BUTHUSI UX JIMYHOCTHBIX U MO3HABATEIHHBIX KAYECTB; BO-BTOPBIX, MPEAMETHBIM COJIEPKaHUEM CHCTEMBI
OCHOBHOTO 00IIIero 00pa30BaHUs; B-TPEThUX, ICUXOJIOTHISCKHMH BO3PACTHBIMUA OCOOCHHOCTSIMU yUaIuXCs.

[IporpamMma KOHKpPETH3UpPYET COJEp)KaHUE MPEAMETHBIX TeM 00pa30BaTEeIbHOTO CTaHAApTa, JaeT paclpeleieHre yu4eOHBIX 4acoB MO pasjenaM
Kypca W PEKOMEHIYeMYIO ITOCIIeIOBATEILHOCTh M3YYCHHS Pa3JelIOB XMMHH C yYYETOM MEXIPEIMETHBIX W BHYTPUIIPECIMETHBIX CBSI3CH, JIOTHKH
y4eOHOro mpoiiecca, BO3PACTHBIX OCOOCHHOCTEH ydaluXcsi, OnpeneisieT MUHIMAIbHBI Ha0Op OMBITOB, IEMOHCTpAIUi, MPOBOJAUMBIX YYHUTEIEM B
KJ1acce, 1abopaTOpHBIX PabOT, BHITIOTHAEMBIX YIAIIIMUCS.



[Iporpamma ompenensier Myt (OPMUPOBAHUS CHUCTEMBbI 3HAHHM, YMEHHH M CIIOCOOOB AEATEIHHOCTH, PAa3BUTHS, BOCIUTAHUS M COLMATH3AINH
yYaluxcs.
[TporpaMma co/IeliCTBYeT COXpaHEHHIO €IMHOTO 00Pa30BaTEIHFHOIO TPOCTPAHCTBA.

B u3ydyeHum Kypca 3HAUMTENIbHAs POJIb OTBOJMUTCS XHUMHYECKOMY OSKCIIEPUMEHTY: IPOBEACHHIO IMPAKTUYECKUX W JIAOOpAaTOPHBIX padoT,
OIMHMCAHUIO PE3YIBTATOB YUCHUYECKOTO IKCIIEPUMEHTA, COOIIOICHUIO HOPM H MPaBUIJI 0€30IaCHON pabOThl B XUMUYECKOM JTab0opaTopuu.

Peanuzanus manHo# mporpaMMbl B Iporiecce 0Oy4eHHs IMO3BOJIUT OOYYArOIIMMCSl YCBOUTH KJIIOUEBBIE XUMUUYECKHE KOMIICTCHIIMM M MOHSTH
pOJIb ¥ 3HAUEHUE XUMHUH CPEJIA IPYTUX HAYK O MPUPOJIE.

N3yuenne mpeamera «XuMmus» B 4dacTd (POpMUpOBaHUSA Yy OOYyYarONIUXCS HAyYHOTO MHPOBO33PEHHS, OCBOCHHS OOIEHAyYHBIX METOJ/OB
(HabmroieHre, U3MEPEHHE, IKCIIEPUMEHT, MOJCIIUPOBAHUE), OCBOCHHUS MPAKTUUECKOr0 MPUMEHEHHSI HAyYHBIX 3HAHUI OCHOBAHO HAa MEKIIPEIMETHBIX
cBa3six ¢ npeameramu: «buonorusy, «l'eorpadus», «Mcropus», «Jluteparypa», «MartemaTuka», «OCHOBBI 0€30MACHOCTH JKHU3HEACITEIBHOCTI,
«Pycckuit s3b1k», «Du3nkay, « IKOIOTU.

Ha n3yuenune yueOHoro mpenmera Xumus ¢ 8§ mo 9 kmaccel otBogutcs 136 yacos:
B 8 Kjacce BBIJCICHO 2 Yaca B HEACIIO- 68 4JacoB B Ioj;
B 9 KJj1acce BBIACIIEHO 2 yaca B HEIEII0- 68 4acoB B rof

II. Ilnanupyembie pe3y/ibTaTbl 0CBOCHUS Y4eOHOI0 MpeaMeTa, Kypca
JIM4HOCTHBIE pe3yabTarThbl:

1) BociuTaHue pOCCUICKON IpakJaHCKON UACHTUYHOCTHU: NMaTPUOTU3MA, yBaKeHUs K OTedecTBY, IPOLUIOE U HACTOAIEE MHOTOHAIIMOHAIBHOTO
Hapona Poccum; oco3HaHue CBOEH OITHUYECKOM IPUHAIUICKHOCTH, 3HAHME HMCTOPUHU, A3BIKA, KYJIBTYpPHl CBOETO HApoJa, CBOEro Kpas, OCHOB
KyJIbTYpPHOIO Haciueauss HapoJoB Poccuum U 4enoBedecTBa; YCBOCHHE T'yMaHUCTHYECKUX, JIEMOKPAaTUYECKHX U TPAJULHOHHBIX IEHHOCTEN
MHOTOHAI[MOHAJILHOTO POCCUIMCKOT0 00IIECTBA; BOCIIUTAHHE YyBCTBA OTBETCTBEHHOCTH U joJira nepes PoanHoii;

2) (opmMHpoBaHHE OTBETCTBEHHOTO OTHOILIEHUS K YUEHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYAIOIIMUXCS K CaMOPa3BUTHIO U caMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIIMHU K O0YYEHHUIO U MO3HAHHIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHMIO JalIbHEHIIeH MHAUBHUIyaIbHON TpaeKTOpuK 00pa3oBaHus Ha Oaze
OPUEHTUPOBKU B MuUpe mHpodeccuil u npodeccnoHalbHbIX NMPEAIOYTEHHUHM, ¢ YIETOM YCTOMYMBBIX MO3HABATEIbHBIX MHTEPECOB, a TaKKe Ha OCHOBE
(bopMHpPOBaHUS YBAXUTEIHLHOTO OTHOLIEHHUS K TPYY, Pa3BUTHUS OIbITA y4acTUsl B COLMAIBHO 3HAYUMOM TPY/E;

3) gopmupoBaHuE LIETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKH M OOLIECTBEHHOW MPaKTUKH,
YUUTBHIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000Opa3nue COBPEMEHHOI'0 MHpa;

4) ¢opmMupoBaHHE OCO3HAHHOIO, YBR)XXUTEIBHOTO M J0OPOKEIATEIbHOIO OTHOLIEHHUS K JPYroMy 4YelIOBEKY, €ro MHEHHIO, MUPOBO33PEHHUIO,
KYJIbTYypE, SI3bIKY, BEPE, TPaXAAHCKOHN IO3ULUH, K UCTOPUH, KYJIBTYPE, PEIUTUN, TPAIULIAAM, A3bIKaM, LIEHHOCTAM HapoaoB Poccuu u HaponoB Mupa;
TOTOBHOCTHU U CIIOCOOHOCTH BECTU AMAJIOT C IPYTUMHU JIFOJIbMU U IOCTUTaTh B HEM B3aUMOIIOHUMAaHUS;

5) ocBOEHHUE COIMATIBHBIX HOPM, MPABUJI MOBEAEHUS, pojieil U (opM COLMATIBHON KU3HU B IPYyNNax U COOOIIECTBaX, BKIOYas B3pPOCIbIE U
colLlMaJbHbIE COOOIIECTBA; ydyacTHE B IIKOJBHOM CAMOYINPABICHUM M OOIIECTBEHHOM JKM3HM B TMpefesiax BO3PACTHBIX KOMIETEHIMH C y4eToM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLIUAIBHBIX K 9KOHOMHUYECKUX 0COOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHMSI U KOMIIETEHTHOCTH B PEUICHHUM MOPAJIbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, popMHUpOBaHUE
HPaBCTBEHHBIX YYBCTB M HPABCTBEHHOI'O NIOBEJICHNS, OCO3HAHHOT'O U OTBETCTBEHHOT'O OTHOILEHHS K COOCTBEHHBIM ITOCTYIIKaM;

7) popmupoBaHME KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOIIEHMH M COTPYIHHUYECTBE CO CBEPCTHHUKAMM, JAETbMU CTAPIIETO U MIIAJIIETrO



BO3pacTa, B3POCIBIMH B TIpoliecce 00pa3oBaTeIbHOM, OOINECTBEHHO IOJIE3HOH, Y4eOHO-MCCIIeOBATENbCKOW, TBOPYECKONH M JPYrMX BHUIOB
NESTEIIBHOCTH;

8) GopMupoBaHuE IIEHHOCTH 370POBOr0 M 0e30macHOro o0pasa KHU3HM; YCBOCHHE HMPABWJI MHAMBUAYAIBHOTO M KOJUIEKTHBHOIO 0€3011aCHOTO
IIOBE/ICHUS B YPE3BBIYAHBIX CUTYAlMsIX, YIPOKAIOIINX KU3HH U 3I0POBBIO JIIOACH, IPABIII IIOBEICHUS HA TPAHCIIOPTE U HA 10POrax;

9) popmupoBaHHE OCHOB 3KOJIOTMYECKOU KYJIBTYPbI, COOTBETCTBYIONIEH COBPEMEHHOMY YPOBHIO 3KOJOTHUECKOTO MBIIIICHHS, Pa3BUTUE OIBITA
HKOJIOTUYECKU OPHUEHTUPOBAHHOMN pe(uIeKCUBHO-OLIEHOUYHON U MPAKTHUECKON JESITEeIbHOCTH B )KU3HEHHBIX CUTYAIUX;

10) oco3HaHue 3HAYEHHUS CEMbHU B JKU3HU YEJIOBEKAa W OOIIECTBA, MPUHSATHE IIEHHOCTH CEMEWHOW JXU3HHU, YBOXKHUTEIHHOEC W 3a00TIMBOE
OTHOILICHHE K WIEHAaM CBOECH CEMBbU;

11) pa3BuTHE ACTETUYECKOTO CO3HAHMUS YE€pe3 OCBOCHHE XYAO0XKECTBEHHOI'O Hacienus HaponoB Poccum m Mupa, TBOPUECKOW N€ATEIbHOCTU
ACTETUYECKOT0 XapaKTepa.

12)popmupoBanue ymMeHHs CIeloBaTh OTPAOOTAHHOM CHCTEME IMPaBHJI MOBEACHUS W B3aWMOJICHCTBUS B MPHUBBIYHBIX OBITOBBIX, YUEOHBIX H
COIMAJBHBIX CUTYALUIX, YACPKUBATH TPAHUIIBI B3aUMOICHCTBHS;

13) 3HanMe cBOUX MPEANnoOYTeHUM (OrpaHu4eHnil) B ObITOBOM chepe u chepe HHTEPECOB.
(m. 9.1 BBenen [Ipukazom MunoOpuayku Poccun ot 31.12.2015 N 1577)

MeTal’lpe}IMeTHBIe pe3yabTaThbl:

1) yMeHue caMOCTOSITEIBHO ONPEAENATh LEIU CBOETr0 00y4eHus!, CTaBUTh U (POPMYJIUPOBATh AJis ceOsl HOBBIE 3a7auM B yueOe U II03HaBaTeNIb HOM
NeSITeNIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOEH MTO3HABATEIbHOMN AESITEIbHOCTH;

2) yMeHHE CaMOCTOATENbHO IUIAHUPOBATh MHYTH JOCTMIKEHUS IeJiel, B TOM YHCIIEe aJbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Haubojee
s exTUBHBIEC CITOCOOBI pelieHUsT YIeOHBIX U MO3HABATEIBHBIX 33/1a4;

3) yMeHHe COOTHOCUTH CBOM JICHCTBHS C IJIAHUPYEMBIMHU PE3yJIbTaTaMM, OCYILECTBIISATH KOHTPOJIb CBOEH EATENTbHOCTH B MPOLIECCE TOCTUKEHUS
pe3ynbTaTta, ONnpeaesTh CIocoObl JEHCTBUI B paMKax NMPEASIOKEHHBIX YCIOBUN U TpeOOBaHHM, KOPPEKTUPOBATh CBOM JIEHCTBUS B COOTBETCTBUU C
U3MEHSIOIIENCS CUTYyalluen;

4) yMeHMe OLIEeHUBAaTh MPAaBUIILHOCTD BHITIOJHEHUS y4eOHOM 3a/1auk, COOCTBEHHbIE BO3MOXHOCTH €€ PEIICHHUS;

5) BnajieHne OCHOBaAaMM CaMOKOHTPOJIsl, CAMOOLIEHKH, IPUHSTHS PELIEHUH U OCYILIECTBICHHUS OCO3HAaHHOIO BbIOOpa B y4eOHOW 1 NMO3HABATEIbHON
NeSITeNIbHOCTH;

6) yMeHUE ONpeNeNaTh MOHATHS, CO37aBaTh 0000ICHHs, YCTaHABIMBATh AaHAIOTUH, KJIAaCCU(UIIUPOBATh, CAMOCTOSATEILHO BHIOMPATh OCHOBAHMS
U KpUTEepUM s Kiaccu(UKalMM, YCTaHABIMBATH MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PpACCYKICHHE, YMO3aKIIOUCHHE
(MHIYKTUBHOE, JIEIYKTUBHOE U 110 AHAJIOTUH) U JIENIaTh BBIBOJBI,

7) yMeHue co3/1aBaTh, IPUMEHSATh U IPE0OPa30BhIBATh 3HAKW U CUMBOJIBI, MOJIEIM U CXEMBbI JJIsl pelIeHHs Y4eOHbIX U TI03HABaTEIbHBIX 3a7ay;

8) CMBICIIOBOE UTEHUE;

9) yMeHue opraH130BbIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO ESTEIbHOCTD C YUUTENIEM U CBEPCTHUKAMMU; paboTaTh MHAMBUAYAJILHO U B
IpyIme: HaxoIuTh oOllee peleHre W pa3pemaTb KOH(MIMKTHI Ha OCHOBE COIJIAaCOBAaHMS IO3WIUM M ydyeTa HHTEepecoB; (HOpMYIHpPOBATh,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;



10) ymeHre 0CO3HAaHHO HUCIIOJIB30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUHU C 3a/lad€il KOMMYHUKALIUU JJIs1 BBIPA)KEHUSI CBOMX YYBCTB, MBICIIEH U
MOTPeOHOCTEN; TIITAHUPOBAHKS M PETYJISIIUA CBOCH JIEATETLHOCTH; BIaJICHUE YCTHON M MMChbMEHHOMN PEeUbl0, MOHOJIOTHYECKON KOHTEKCTHON PEUblo;

11) ¢popmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH UCIOJIL30BaHUS MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoNorui (manee MKT-
KOMITETEHIINH ); Pa3BUTHE MOTUBALIMU K OBJIAJICHUIO KYJIbTYpOil aKTUBHOTO MOJIb30BAHUSI CJIOBAPSMU U IPYTUMH MOMCKOBBIMH CHCTEMaMU;
(B pen. IIpukaza Muno6puayku Poccun ot 29.12.2014 N 1644)

12) dbopmupoBanue M pa3BUTHE IKOJIOTUYECKOTO MBINUICHHS, YMEHUE MPUMEHSITh €ro B IO3HABATENIbHOM, KOMMYHUKATHBHOM, COLMaIbHOU
MPAKTHUKE U MPO(PECCHOHAITBHON OPUSHTALIUH.

13) dopmupoBaHue CHOCOOHOCTH IUIAHUPOBATh, KOHTPOJUPOBATH U OLICHUBATh COOCTBEHHbIE Yy4yeOHbIE MACHCTBHSI B COOTBETCTBUU C
MOCTaBJICHHOM 3a/aueil M YCIIOBUSIMHM €€ peajM3allid MPU COIMPOBOXKJAKOIIECH MOMOIIM MEeJIaroruueckoro paboOTHHUKA W OPraHU3YIOLIEH MOMOIIN
TBIOTODA;

14) dopmupoBaHue yMeHHS OIpeeNsiaTh Haumbosiee 3(P(PEKTUBHBIE CIIOCOOBI AOCTIDKEHHS pPE3ylbTaTa MpPU COMPOBOXKIAIOMICH MTOMOIIH
[e/1arOrMYeckoro paboOTHUKA U OPraHU3YIOIIEel TOMOIIM ThIOTOPA;

15) dopmupoBanre ymeHHs BBINOIHATH ACUCTBUS 1O 33JaHHOMY JITOPUTMY WM 00pasily MpH COMPOBOXKIAIOMICH MOMOIIH MEJaroru4ecKoro
paOOTHUKA U OpPraHU3yIoLIed NOMOIY ThIOTOPA;

16) dopMupoBaHue yMEHUsI OLIEHUBATh PE3YyJIbTaT CBOECH /E€ATEIbHOCTU B COOTBETCTBUM C 33JaHHBIMU 3TaJOHAMU IIPH OPraHU3YIOIIEH TOMOIIU
TBIOTOPA;

17) dopmupoBaHue ymMeHHUs aJ€KBaTHO pearupoBaTh B CTaHJAPTHONW CHUTyallUM Ha YCIEX M HeyAaudy, KOHCTPYKTHBHO JEHCTBOBATH Jaxe B
CUTYyalUsIX HEyCIexa IPU OPraHU3YIOIIEeH IIOMOLIYU ThIOTOPA;

18) pa3BuTHE CIOCOOHOCTH CAMOCTOATEIBHO OOpPAaTUTHCS K IMEJaroruyeckoMy pabOTHUKY (Melarory-rncuxojiory, COUalbHOMY IEJarory) B
cllyyae JIMYHBIX 3aTPyIHEHUH B PELICHUH KaKOro-110o0 BOMpoca;

19) ¢popmupoBaHne yMEHMsI aKTUBHOTO HCIIOJIb30BAHMS 3HAKOBO-CHUMBOJIMUYECKHUX CPEICTB JJI MPEACTaBICHHUS HMHPOpMAUU 00 U3ydaeMbIX
00BEKTax U Mmpolieccax, pa3INuHbIX CXEM pelIeHHs yYeOHbIX U MPaKTHUECKUX 3a7ay MPH OPraHU3yIOLIeH MOMOIIM Me1arora-lcuxosora u ThloTopa;

20) pa3BUTHE CIIOCOOHOCTH CaMOCTOSITEJIBHO JI€HCTBOBATh B COOTBETCTBUHU C 33JaHHBIMHU ATAJIOHAMM IPU MOUCKE MHPOpPMALMM B Pa3IMYHbIX
MCTOYHHKAX, KPUTUYECKH OLIEHUBATh U MHTEPIPETHUPOBATH MOTYyYaeMyI0 HH()OPMAIIHIO U3 Pa3INYHbIX UCTOYHUKOB.
(. 10.1 BBenen I[Ipuxazom Munobpuayku Poccun ot 31.12.2015 N 1577)

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS YUYEOHOTO MpeMeTa « X UMUs PECTaBICHBI TPEMs TPYIIITaMy YHUBEPCAIBHBIX Y4eOHbIX nercTuii (Y'Y /), koTopsie
peaTu3yIoTCs P U3yUSHUHN BCeX TeM ( pa3ieiioB).



PeryasatuBnbie YY /I

1. YMeHHe caMOCTOSATENBHO ONPEACIATh LeJId 00Y4YeHUs], CTaBUTh ¥ (POPMYyITHPOBATh HOBBIC 33/1a4H B yyeOe 1 [M03HAaBaTeIbHON e TEIbHOCTH, Pa3BUBATh
MOTHUBBI I HHTEPECHI CBOSH TTO3HABATEIHLHON NIeATeTbHOCTH. OOYUIaIONTHHCST CMOJKET:
aHAJIM3UPOBATH CYILECTBYIOIINE U INIAHUPOBATh OyIyIine 00pa30BaTesIbHbIC PE3yIbTAThI;

OTIPEIEIISATH COBMECTHO C MEIaroroM KPUTEPUHU OLCHKH TNIAHUPYEMBbIX 00pa30BaTeIbHbIX Pe3yIbTaTOB;
WACHTHU(QHUINPOBATH NPEISTCTBYSL, BOSHUKAIOUIME TIPU IOCTHKEHHH COOCTBEHHBIX 3aTNIAaHMPOBAHHBIX 00Pa30BATENbHBIX PE3YIbTATOB;
BBIJIBUT'aTh BEPCUU IPEOJOJICHUS IPEIIATCTBUH, (POPMYIMPOBATH TUIIOTE3b], B OTACIBHBIX CIIydasiX — IPOrHO3UPOBATh KOHEUHBII pe3ysbTaT;

® CTaBUTh LeNb U (OPMYITUPOBATH 3ahayu COOCTBEHHOW 0Opa30BaTEIbHOHN MESTEIBHOCTH C YYETOM BBISBJICHHBIX 3aTPYIHCHUH M CYHIECTBYIOLIMX
BO3MOKHOCTEH;

® 000CHOBBIBAaTb BEIOPAHHBIC TOIXOABI U CPEICTBA, UCIIOIb3yEMBbIE AJISI JOCTIKEHHS 00pa30BaTEIbHBIX PE3YIbTATOB.

2.  YMeHHE CaMOCTOATEJIbHO IJIAHUPOBAaTh IYTH IOCTIKEHMsS LieJIed, B TOM 4YHCIIe albTepHAaTHBHBIC, OCO3HAHHO BbIOMpaTh Hanbosee 3¢ QeKTUBHBIC
CoCcOo0bI perieHus y4eOHBIX U MO3HABATENbHBIX 3a1a4. O0yJatomuiics CMOXKET:

® OnpeaessITh HeOOXOAUMBIE IEHCTBUS B COOTBETCTBUY € YUeOHOM M IO3HABATEIbHOM 3aaueii U COCTABIISTH JITOPUTM HUX BBINOJIHEHHUS;

® 00OCHOBBIBAThH U OCYIIECTBISATH BBIOOP HanOomee 3(h(heKTUBHBIX CIOCOO0B pelIeHus y4eOHbIX U MIO3HABATEIBHBIX 3a/1a4;

® OHpeI[CHHTL/HaXO}II/ITI), B TOM 4MCJIC U3 NMPCIJIOKCHHBIX BAPUAHTOB, YCJIIOBUA [AJId BBIIIOJTHCHUSA y‘-IC6HOI71 M TI03HaBaTeJIbHOMN 3a1a4u,

® BbICTpAanMBaThb JKU3HCHHBIC IJIAHBI HA KPATKOCPOYHOC 6Y):[YH1€€ (OHpeI[CJIHTI) LCJICBbIC OPUCHTUPHDI, (I)OPMYHI/IpOBaTL AICKBATHBIC UM 3aJlavM U IpeJjaratb
NeCTBUS, yKa3bIBasi 1 00OCHOBBIBAsI JJOTMYECKYIO ITOCIIEI0BATEIbHOCTD 1IaroB);

® BEIOMPATH U3 MPEJIOKCHHBIX BAPHAHTOB U CAMOCTOSATENILHO UCKATh CPE/ICTBA/PECYPCHI AJISl pEIICHHS 3aaui/ TOCTHKEHHS LEIIH;

® COCTABJIATH IJIaH peUICHUA HpOGHeMLI (OHI/ICI:IBaTI) JKU3HEHHBIN IUKJI BBITIOJIHECHUA MPOCKTA, aJITOPUTM IIPOBEACHUA I/ICCHCILOB&HI/ISI);

® OnpeAeisATh NOTCHUUAIBHbBIC 3aTPYAHEHHS IPU PELICHUH y4eOHON 1 TO3HAaBaTEeIbHOM 3a/1a4l M HaXOIUTh CPEACTBA ISl UX YCTPAHCHMS;

® ONMCHIBATH CBOI ONBIT, 0hOPMIISIS €ro JJIs IepeJadn IpyTruM JIIOASM B BUJIE aJITOPUTMA PEIICHHS IPAKTUYECKUX 3a/ay;

® [JIAHUPOBATh U KOPPEKTHPOBATH CBOIO MHANBUAYATBbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHHE COOTHOCHUTb CBOM ICHCTBUSI C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYLIECTBIISATH KOHTPOJIb CBOEH NIEATEIBHOCTH B HPOLECCE JOCTHKEHUS
pe3yibTaTa, ONpeAessiTh CHOCOOb! ASHCTBHUI B paMKax MPEUIOKEHHBIX yCIOBUI U TpeOOBaHUH, KOPPEKTHPOBATH CBOU ACHCTBUS B COOTBETCTBUM C M3MEHSIOIICHCS
curyanueit. OOyJaromuiicss CMOXeT:

® pasnuyYaTh Pe3yibTAThl U CIOCOOBI NEHCTBUI MPU JOCTHKEHNH PE3yJIbTaTOB;

® OIpeAEIsITh COBMECTHO C II€AaroroM KpUTEPHH AOCTIKEHUS IJIAHUPYEMbIX PE3yJIbTaTOB U KPUTEPUH OLICHKU CBOEH yueOHOM JesTeNbHOCTH;

® CHCTEMAaTH3MPOBATH (B TOM 4HCJIEe BEIOMPATH IPUOPUTETHBIC) KPUTEPUU TOCTHXKEHHSI IUTAHUPYEMBIX PE3YJIbTaTOB U OLIEHKH CBOCH JIESITEIbHOCTH;

® OT6I/IpaTL WHCTPYMCHTBI JJI1 OLICHUBAHUWA cBOEH JACATCIIBHOCTU, OCYHICCTBJIATE CAMOKOHTPOJIb cBOEH JACATCIIbBHOCTH B paMKaX MPEJIOKCHHBIX yCJ'IOBI/Iﬁ u
TpeOoBaHUIi;

® OIICHUBATH CBOIO JCATEIBbHOCTD, AaHATU3UPYS U apTyMEHTHPYS IPUUMHBI JIOCTHXKEHUSI WIIM OTCYTCTBHS TUNIAHUPYEMOT'O pe3yJIbTara;

® HaXOJUTh HEOOXOIUMBIC U JIOCTATOUHBIC CPEJCTBA ISl BBITIOJIHECHUS YUCOHBIX JCHCTBUN B U3MECHSIOIICHUCS CUTYAIlUH;

® pa60Taﬂ Mo CBOCMY ILJIaHY, BHOCUTHb KOPPCKTHBBLI B TCKYINYIO JACATCIIBHOCTH HAa OCHOBE aHa/IM3a W3MEHEHHN CUTyalluu [Jis1  TOJIyYCHUS
3aIUTaHUPOBAHHBIX XapaKTEPUCTUK/TIOKa3aTeiel pe3ybTaTa;

® YCTaHaBJIMBATh CBsA3b MCXKAY IIOJYYCHHBIMHU XapaKTCPUCTHKAMHU PpE3yJbTaTa W XapaKTECPUCTHKAMH IIpoLecCa ACATCIBHOCTH W 110 3aBCPHICHUH
ACATCIIbBHOCTH ITpE€ajiaraTb USMCHCHUE XapaKTCPUCTUK MTPOLECCa IJId MOJYUCHHNA YIYUYIICHHBIX XapaKTEPHUCTUK PE3YJIibTaTa,

® COOTHOCHUTB CBOM JICHCTBUS C LENBI0 O0Y4YEHUSI.

4. VYMeHue OLeHUBATh MIPABUILHOCTH BBITIOJIHEHHS y4eOHOU 3a/1a41, COOCTBEHHbIE BO3MOXKHOCTH €€ pemieHus. OOyyaromuiicst CMOXKeT:

® OIpeneNsITh KpUTEPUH MPABIIIBHOCTH (KOPPEKTHOCTH ) BHITIOIHEHUS y4eOHOM 3a1a4m;

® AHAIM3UPOBATh U 0OOCHOBBIBATH IPUMEHEHNE COOTBETCTBYIOLIETO HHCTPYMEHTApHs [UIs BBIIIOJHEHUS Y4eOHOH 3a1auu;

([ ]
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CBO60,I[HO IIOJIB30BAaThCA BBIpa6OTaHHI)IMI/I KPpUTCPpHUAMU OLCHKU U CAMOOLICHKHU, UCXO/ U3 LECIN U UMCIOLIUXCS CPEACTB,
OLICHUBATD IMPOAYKT CBOCH JCATCIBbHOCTH I10 3aJITaHHBIM H/WIIM CaMOCTOSITENHHO OIIPEACICHHBIM KPUTCPUAM B COOTBECTCTBUU C LEJIBIO ACATCIIBHOCTHU;



® 00O0CHOBBIBATH JOCTIKUMOCTB I1€JI BEIOPAHHBIM CITOCOOOM Ha OCHOBE OLIEHKH CBOWX BHYTPEHHHUX PECYPCOB M JIOCTYITHBIX BHEITHUX PECYPCOB;

® (UKCUPOBATh M AHAIM3UPOBATH JMHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

5. Brnamenme ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, MPHHATHS PEIICHUH W OCYIIECTBICHUS OCO3HAHHOTO BhIOOpa B y4eOHOW WM ITO3HABATEIIBHOU
nesitenbHOoCcTH. OOyJaronuiAcs CMOXKET:

® aHAIM3UPOBATh COOCTBEHHYIO YUCOHYIO M IO3HABATEIBHYIO IESTEIBHOCTD U ISTEIBHOCTD APYTHX 00yUYaIOMIMXCs B IPOLIECCE B3aUMOIPOBEPKH;

® COOTHOCUTH pEaJbHBIC W IUIAHUPYEMbIC pe3yJIbTaThl HMHIUBUIYAIIbHOM 00pa30BaTENbHON JESITeIbHOCTH W JIeJIaTh BBIBOJBI O MPHUYMHAX €€
ycnemHocTr/3¢(HeKTUBHOCTH MIIH HEYCIEITHOCTH/Hed((hEeKTUBHOCTH, HAXOIUTH CITOCOOBI BBIXO0/IA M3 KPUTUIECKOW CUTYAIIHH;

® [IPUHUMATH PCIICHUE B YUCOHOW CUTYaIlMH U OLICHUBATh BO3MOXKHBIE TIOCIICJICTBYSI IPUHSITOTO PEIICHUS;

® OIpeleisITh, KaKhe JACHCTBUS 10 PEUICHUIO YYeOHOW 3aJaui WIK NapaMeTphbl STUX JACHCTBUN TPUBEIH K MOJIYUCHUIO UMEIOIICTOCs MPOJIyKTa Y4eOHOH
NEeSITeTbHOCTH;

® JIEMOHCTPUPOBATH MPUEMBI PETYIAINNN COOCTBEHHBIX MICHUXO(PU3NOIOTHISCKUX/IMOITMOHATHHBIX COCTOSHHIM.

IMo3naBarensHbie YY /[

6. VYmeHHwe ompenenaTh MOHATHSA, CO3/1aBaTh OOOOIIEHHS, yCTaHABIMBATH AHAJOTHH, KIACCH(HUIIMPOBATH, CAMOCTOSTEIHHO BHIOWpATh OCHOBAaHUS U
KpUTepUn JUIA KJIacCU(UKAINN, YCTaHABIWBATh TPUYUHHO-CICICTBECHHBIE CBS3M, CTPOUTH JIOTHYECKOE pacCyXkKJICHHE, YMO3aKiIioYeHne (MHIYKTUBHOE,
JICTYKTUBHOE, TI0 aHAJIOTUH) U JeJIaTh BBIBOJIbI. OOYYArOIIUNCS CMOXKET:

® [10I0MpaTh CIIOBA, CONOAUYMHEHHBIC KIIIOYEBOMY CIIOBY, OTIPEIEISIONINE €T0 MPU3HAKU 1 CBOWCTBA;

® BBICTPANWBATH JIOTHYECKYIO [IEMOYKY, COCTOSIIYIO U3 KITFOYEBOTO CIIOBA M COTIOTYMHEHHBIX €MY CIIOB;

® BbLIJCIIATH O6IlII/II>'I MMPpU3HAK UKW OTJIIMYUC ABYX WUJIM HECKOJIBKUX NPCIMCTOB UJIN SIBIICHUM U O6’I)SICH$ITI> X CXOJCTBO UJIH OTIINYNA,

® 00BeNIUHATH NPEAMETHI U SBJICHUS B IPYIIIBI IO ONPEeNICHHBIM MPU3HAKAM, CPAaBHUBATH, KIIACCU(UIIMPOBATH U 00001IaTh (DaKThI U SIBJICHUS;

® pa3NTUYaTh/BBIICIATH SBICHUE U3 OOIIETO psa IPYTHX SIBICHUMH;

® BBIJCIATH IPUINHHO-CIICICTBEHHBIC CBS3M HAOJIOMaeMbIX SBJICHUW MW COOBITHH, BBISBIATH MPUYMHBI BOSHUKHOBEHUS HAONIONAEMBIX SIBICHUN WITN
COOBITHU;

® CTPOWTH PACCYKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHUSM M OT YaCTHBIX SBICHUN K OOIIHM 3aKOHOMEPHOCTSIM;

® CTPOWTH PACCY)KJCHHE Ha OCHOBE CPABHEHUS IIPEMETOB U SBICHUH, BBIICTISS TIPU 3TOM WX OOIINE TPU3HAKY U Pa3IHYHs;

® y3JaraTh MOJYYCHHYIO0 HHPOPMAIMIO, MHTEPIPETUPYSI €€ B KOHTEKCTE pelaeMoi 3a1auu;

® CaMOCTOSITENIFHO YKa3bIBaTh Ha MHPOPMAIHIO, HYKIAIOIIYIOCS B IPOBEPKE, MpeJiaraTh U MPUMEHSThH CII0CO0 MPOBEPKH JOCTOBEPHOCTH HH(POPMAIIUH;

® OOBSCHSTH SBJICHHUSI, TTPOIECCHI, CBS3H U OTHOIIIEHUS, BBISIBIISIEMbIE B X0JI€ TI0O3HABATEIHHON M HCCIIEI0BATEIHCKON JeSITeThHOCTH;

® BBIABISTH M HA3BIBATh MPUYMHBI COOBITHS, SIBIICHUS, CAMOCTOSATEIBHO OCYIIECTBIISIS TPUIMHHO-CIICICTBEHHBIN aHAIIN3;

® JCJIaTh BBIBOJ HAa OCHOBEC KPUTHUYCCKOI'0 aHaJiM3a Pa3sHbIX TOYCK 3PCHHA, IMOATBCPIKIATHL BBIBO/ cOOCTBEHHOI apFYMeHTaHI/Ief/‘I WINn CaMOCTOATCIbHO
MOJTyYE€HHBIMU JIAHHBIMH.

7. YmeHuwe co3lnaBaTh, NPUMEHSATh W TMPEOOPA30OBBIBATH 3HAKKM W CUMBOJIBI, MOJEIM M CXEMBI JIJIS pelieHus Y4eOHBIX W ITO3HABATENbHBIX 3aJ1ad.
OOy4JarOIIUHCs CMOXKET:
0003Ha4YaTh CHMBOJIOM M 3HAKOM IIPEMET W/HJIH SIBJICHUE,

OTIPEICTISTh JIOTHYECKHUE CBSA3U MEXKTy MTPEIMETaMU W/WJIH SBICHUSMH, 0003HAYATh JIAHHBIC JIOTHUECKUE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;

co3JlaBaTh a0CTPaKTHBIN WM peaNbHBIA 00pa3 mpeaMeTa 1/iii SBIICHNUS;

CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHH 3aJIa4y W/MJIH CIIOco0a ee pelleHHS;

co03/1aBaTh BepOasbHbIE, BEIIECTBEHHBIE M MH()DOPMAIIMOHHBIE MOJICIHU C BBIJCJICHUEM CYIIIECTBEHHBIX XapaKTePUCTUK 00bEKTa JUIs OTIpe/IelIeHus crioco0a
pElIeHNs 3a7]aui B COOTBETCTBUU C CUTYaIUEH;

® [ICPCBOJIUTL CJOXHYIO 10 COCTaBy (MHOTIOACHEeKTHYI0) MH(OpMaIUi U3 rpad@uyeckoro wid (GpopMalii30BaHHOIO (CHMBOJIBHOTO) MPEACTABICHHS B
TEKCTOBOE U Ha00OPOT;

® CTPOWUTH CXEMY, AlTOPUTM JICUCTBUS, UCIIPABIISATH WU BOCCTAHABIMBATH HEM3BECTHBIN paHEe aJTOPUTM Ha OCHOBE MMEIOIIETOCs 3HaHUSI 00 00BeKTe, K
KOTOPOMY IIPUMEHSETCS aIrOpPUTM;



® CTPOMTH J0KA3aTeIbCTBO: IIPSIMOE, KOCBEHHOE, OT IIPOTUBHOIO;

® aHAIM3UPOBATh/PeICKCHUPOBATH OMBIT Pa3padOTKH U PeaNTN3alUH yueOHOr0 MPOEKTa, UCCIEeJOBaHMs (TEOPETHYECKOT0, SMIMPHUYECKOT0) C TOUKH 3PSHHUS
pemneHust IpoOJIEMHON CUTYaluH, TOCTHKEHNUS TOCTABICHHOM 1eTTN /MM Ha OCHOBE 33JaHHBIX KPUTEPUEB OLICHKH IPOAYKTa/pe3yabTaTa.

8.  CwmpiciioBoe urenne. OOyJaronmiicss CMOXKET:
HaXOJHUTh B TEKCTE TpeOyeMyto HHPOPMALUIO (B COOTBETCTBUU C LIEJISIMU CBOCH JCATEILHOCTH);
OPHEHTUPOBATHLCS B COJCPKAHUH TEKCTA, TOHUMATh LIEJIOCTHBIA CMBICT TEKCTA, CTPYKTYPHPOBATh TEKCT;
yCTaHaBJIMBATh B3aMOCBSI3b ONMCAHHBIX B TEKCTE COOBITHH, SIBICHUH, IPOLIECCOB;
PE3IOMHUPOBATH IIABHYIO HICIO TEKCTA;

® 1pecoOpa3oBhIBATH TEKCT, MEHSSI €0 MOAAIBHOCTD (BBIPYKEHHE OTHOLICHHS K COACPIKaHUIO TEKCTa, LEJIEBYI0 YCTAHOBKY PEUH), HHTEPIPETHPOBATH TEKCT
(XyoskecTBEHHBIN M HEXY/I0KECTBEHHBIN — y4eOHBIN, HAyYHO-TIOMYIAPHBIN, HH()OPMAIIMOHHBIN);

® KPUTHYECKH OLIEHUBATH COAEpKaHuE U (POpMy TEKCTa.

9. @opMupoBaHHE W Pa3BUTHE HKOJIOTMYECKOTO MBIIUICHHUS, YMEHUE MPUMEHSTh €r0 B MO3HABATENbHOW, KOMMYHUKATUBHOM, COIMAIbHON MPaKTHKE H
npodeccuoHanbHOM opreHTaru. OO0yJIaromuics CMOXKET:
OIIpEIEIIsATh CBOE OTHOLICHUE K OKPY’KaIOIIEH cpelie, K COOCTBEHHOHU cpesie OOUTaHMUs;
AHaJM3UPOBATH BIUSHHUE YKOJIOTUYECKUX (DAKTOPOB Ha CPEy OOMTAHHS )KUBBIX OPraHU3MOB;
IMPOBOJUTH HpH‘IHHHLIﬁ u BCpOHTHOCTHLIﬁ aHaJIM3 PA3JIMYHBIX 3KOJIOTMYCCKUX CHTyaHHﬁ;
[IPOTHO3UPOBATh U3MEHEHMSI CUTYaLlUH [IPU CMEHE JIeHCTBUS OAHOrO (haKTopa Ha Apyrou GaxTop;

® DPACHPOCTPAHATH SKOJOTMYECKUE 3HAHUS U y4aCTBOBATh B IIPAKTUYECKUX MEPOIPHUATHSX 110 3ALIUTE OKPYIKAIOIIEH CPEIbIL.

10. Pa3BuTHe MOTHMBalMHM K OBJIQJACHUIO KYJBTYPOH AKTUBHOTO HCIIOJIb30BAHMS CJIOBaped, CIPaBOYHHUKOB, OTKPBITHIX HMCTOYHHKOB WH(QOPMALUH H
AJNIEKTPOHHBIX TOUCKOBBIX crcTeM. OOyUaronuiicss CMOXKET:

® OonpeaeisITh HeOOXOANMBIE KIIIOUEBBIC TIOMCKOBBIE CJI0BA U (HOPMHUPOBATH KOPPEKTHBIE TONCKOBBIE 3a1IPOCHI;

® OCYIICCTBIIATH B3aHMOZICI71CTBHC C 3JICKTPOHHBIMU IMOUCKOBBIMU CUCTCMAMU, 6a3aMI/I 3HaHI/II>'I, CIIpaBOYHUKaAMMU,

® (opMupoBaTh MHOXKECTBEHHYIO BBIOOPKY M3 Pa3IMYHBIX HCTOYHUKOB HH(YOPMALMK AJIs1 0ObEKTUBU3ALUH PE3YIbTATOB IIOUCKA;

® COOTHOCHTD IOJy4YEHHbIE PE3YJIbTAThI IOMCKA C 3a/1a4aMH U LEJSIMUA CBOEH JIeSITeTIbHOCTH.

KommynunkatuBHabie YY ]|

11. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHHYECTBO C MENAroroM M COBMECTHYIO JAEATEJBHOCTh C IEeJaroroM M CBEPCTHUKAMH; padoTaTh
WH/IMBUAYAJIbHO W B TPYIIE: HAXOAUTh OOIIEe pEelIeHHe M pa3peliaTth KOH(IMKTHI Ha OCHOBE COTJIACOBAHUS MO3MLUN M ydeTa MHTEpecoB; (hOpMYIUpPOBATH,
apryMEeHTUpPOBATh U OTCTauBaTh cBOe MHeHHE. OOyUaronuiics: CMOXKET:

® OnpeAeisITh BO3MOKHBIE POJIM B COBMECTHOM AEATEIILHOCTH;
UTpaTh ONpPEJESICHHYIO POJIb B COBMECTHOM JEATEIIbHOCTH;
MPUHUMATH TIO3UIHIO COOECETHUKA, TIOHMMAs! TIO3UIIHIO JPYTOro, pa3jindaTrh B €ro peur MHEHHUE (TOUKY 3peHHs), 0Ka3aTelbCTBa (apryMEHTHI);
OIIPE/IEIISATH CBOM JCHCTBHS U JICHCTBHUS MTAPTHEPA, KOTOPBIE CIIOCOOCTBOBAIIN HITH MPETISITCTBOBAIU MPOAYKTHBHON KOMMYHHKAIINH;
CTPOUTH MMO3UTHUBHBIC OTHOIIECHUSI B Ipoliecce yueOHO! 1 MO3HAaBaTeIbHON e TeIbHOCTH;
KOPPEKTHO U apryMEHTHPOBAHHO OTCTAWBATh CBOKO TOUYKY 3PEHUS, B JUCKYCCHU YMETh BBIJIBUTaTh KOHTPAPTYMEHTHI, Ilepedpa3upoBaTh CBOIO MBICITh;
KPUTHYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, YMETh ITPU3HABATH OIUOOYHOCTH CBOCT'O MHEHUS (€CIIM OHO OIMIMOOYHO) U KOPPEKTUPOBATH €ro;
npeyiaraTh ajJbTePHATHBHOE PELICHNE B KOHPJIMKTHON CUTYalllu;
BBIJICJIATH OOLIYIO TOUKY 3pEHUSI B AUCKYCCUH;
JIOTOBApUBAThCS O MPABUIIAX U BOMPOCAX JUIsi OOCYKJICHHSI B COOTBETCTBUU C TIOCTABIICHHOW MIepe/t TPYIIION 3a1auei;
OpraHu30BbIBaTh 3P (PeKTUBHOE B3aMMOACHCTBHE B rpyMIie (ONpeneaTh OOLIre HeaH, pacpeaessTh POJIU, JOrOBapUBaThC APYT C APYTOM U T. 11.);
yCTpaHATh B paMKax JHMajora pa3pbiBbl B KOMMYHHUKAIMK, 00YCIOBICHHbIE HEITOHMMAaHUEM/HETPUSTHEM CO CTOPOHBI coOeceTHIKa 3a1a4uu, (GOpMBI HITH
COZIepKAaHUS JUAora.



12. YMeHHe OCO3HAaHHO HCIOIB30BATh PEUYEBBIE CPEACTBA B COOTBETCTBHH C 3a/a4eii KOMMYHHUKAIIMH Ui BBIPAKEHUS CBOMX YYBCTB, MBICIEH WU
MOTPEOHOCTEW JUIsl TUIAHUPOBAHHMS W PETYISALUU CBOCU JEATCILHOCTH; BIAJICHUE YCTHOW W IHUCHMEHHOH pPEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOH pEYbio.
OO0OyJaromuicss CMOXET:

OTIPE/IETISATH 3a/1a4y KOMMYHHUKAIINU M B COOTBETCTBHH C HE OTOMPAThH M MCIIOIB30BaTh PEUEBBIE CPEIICTBA;

MPEJICTABIISITh B YCTHOM MJIM MMUChbMEHHON (popMe pa3BepHYTHIN TUIaH COOCTBCHHOM JIEATEIILHOCTH;

COOJIFOIaTh HOPMBI ITYOJIMYHON pedH, PerJIAMEHT B MOHOJIOTE M JUCKYCCHU B COOTBETCTBUH C KOMMYHUKATUBHOU 3aj1aueii;
BBICKA3bIBaTh 1 00OCHOBBIBATH MHEHHE (CYXKJACHNE) U 3allpalinBaTh MHEHNE TIApTHEpa B paMKax THAIora;

MIPUHUMATh PEIICHHUE B XOE JUAJIOTa M COTIIaCOBBIBATh €r0 C COOCCEIHUKOM;

C03/1aBaTh MUCHbMEHHBIC TEKCThI PA3JINYHBIX TUIIOB C UCTIOIH30BAHUEM HEOOXOIUMBIX PEUCBBIX CPEJICTB;

WCTIONIF30BATh CPE/ICTBA JIOTUYECKOW CBS3M IS BBIIETICHUS CMBICTIOBBIX OJIOKOB CBOETO BBICTYIIIICHHUS,

WCTIONTb30BaTh BepOabHBIE M HEBEPOAIbHBIE CPEICTBA B COOTBETCTBUH C KOMMYHUKATHBHON 3aj1auei;

® oleHUBaTh 3P (PEKTUBHOCTH KOMMYHHKAIIMH TIOCIIE €€ 3aBEPIICHUSI.

13. dopmupoBaHWe W pa3BUTHE KOMIIETCHTHOCTH B OOJACTH HCIIONB30BaHUS HHPOPMAIHOHHO-KOMMYHUKAITMOHHBIX TeXHoJorui (mamee — MKT).
OOy4JaroIuicss CMOXKET:

® [EJICHAINIPaBJIICHHO HMCKAaTb W HMCIIOJIL30BAaTh I/IH(bOpMaHI/IOHHI)Ie PECypCHI, HCO6XOI[I/IMBIC Il peIICHUA y‘IC6HLIX " MNPaKTUYCCKUX 3aJa4 C IIOMOIIbIO
cpencts UKT;

® JICIIOJIB30BATH IS TIepeadl CBOMX MBICIIEH eCTeCTBEHHBIE B (DOpMasbHBIE SI3BIKH B COOTBETCTBHUH C YCIOBHUSIMA KOMMYHUKAIIAH;

® OIICPUPOBATH JAaHHBIMU NIPHU PCHICHUU 3a1a4M,

® BBI6I/IpaTI) AICKBATHBIC 3aJla4€ HMHCTPYMCHTBI M HMCIIOJb30BATh KOMIIBIOTCPHBIC TEXHOJIOIWMH [JId PCIICHUSA y‘-Ie6HLIX 3aga4, B TOM YHCJIIC JIAd:
BBIYHCJICHUS, HATIMCAHUS TINCEM, COYMHEHNH, IOKIIa0B, pedepaToB, CO3IaHuUs MPE3SHTAIIHIA 1 JIp.;

® ICI0JIB30BaTh HHPOPMAIIUIO ¢ YYETOM ITHYCCKHUX U TIPABOBBIX HOPM;

® co31aBaTh IM(GPOBBIE PECYpChl Pa3HOTO THMA W JJsI pa3HbIX ayJuTOpui, coOnronaTh MH(GOPMALMOHHYIO THTHEHY M IpaBWia WHPOPMALUOHHON
0e301acHOCTH.

IIpeaMeTHBIE pe3yJbTATHI:

N3yuenue npenmerHoit obnactu "EcTecTBeHHOHay4YHBIE TpeIMEThI" 00eceunBaeT:

(dbopMHpOBaHUE IETOCTHON HAYYHOW KapTUHBI MUDA;

MOHMMAHKE BO3pacTaOIlel POJIM €CTECTBEHHBIX HAayK M HAYYHBIX MCCIEJIO0BAaHUN B COBPEMEHHOM MHpE, MOCTOSIHHOTO IMPOIecca 3BOJIOLNN
HAy4YHOT'0 3HaHMS, 3HAUMMOCTH MEXIYHapOJAHOIO HAYYHOTO COTPYIHUYECTBA;

OBJIaJICHNE HAYYHbIM MOJX00M K PEIIEHHUIO Pa3IMYHBIX 3ajay;

OBJIa/IEHUE YMEHUAMHU (POPMYIMPOBATH TUIIOTE3bI, KOHCTPYUPOBATh, IPOBOIUTH SKCIIEPUMEHTHI, OLIEHUBATh MOJIy4YEeHHbIE PE3yJIbTAThI;

OBJIaJICHUE YMEHUEM CONOCTABIISATh IKCIIEPUMEHTAIbHBIE U TEOPETUYECKUE 3HAHUS C 0ObEKTUBHBIMU PEATHSIMU JKU3HH;

BOCIIUTaHHE OTBETCTBEHHOT'O U OEPEKHOTO OTHOLIEHHS K OKpY>KalolIel cpefe;

OBJIaJICHUE HKOCHCTEMHOH IO3HABATEIBHOM MOJENBI0 M €€ NMPUMEHEHHE B LEISIX MPOTHO3a SKOJIOIMYECKMX PHUCKOB ISl 3/I0POBbs JIIOJEH,
0€30MaCHOCTH KHU3HH, KaueCTBa OKPYXKAIOIEH Cpe/ibl;

OCO3HAaHME 3HAYMMOCTHU KOHIIENIIMH YCTONYUBOIO Pa3BUTHS;

¢dopmupoBaHne ymeHuil 6e30macHoro u 3¢p¢GEeKTUBHOIO HCHOIb30BAHUS JTa0OPATOPHOTO OOOPYJIOBAaHUS, MPOBEIEHHUS TOUYHBIX HW3MEPEHUN U
a/JIeKBaTHOW OLIEHKM TIOJYYEHHBIX pPE3yJbTaTOB, MPEACTABICHUS HAyYHO OOOCHOBAaHHBIX apryMEHTOB CBOMX JIEHCTBUM, OCHOBAaHHBIX Ha
MEXITPEIMETHOM aHAJIN3€ y4eOHBIX 3a/1a4.



[IpenmeTHbIe pe3yabTaThl U3YUYEHHS YUEOHOTO MpeaMeTa «XHUMHUS» OTPAKAIOT

1) ¢popmupoBaHue nepBOHAYAIbHBIX CUCTEMATU3UPOBAHHBIX MPEICTABIECHUI O BELIECTBAX, UX MPEBPAILIECHUAX U MPAKTHUYECKOM NPUMEHEHUH;
OBJIa/ICHUE MOHATUHHBIM alMapaToM U CHMBOJIMYECKHM SI36IKOM XUMHU;

2) oco3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOH HayKd Kak O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMUS, XMMUYECKUX IPEBpALICHUN
HEOPTraHMYECKUX U OPraHUYECKHX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH KUBOW W HEKUBOM MPHUPOJIBL; YTIyOJIeHUE MPEICTaBICHUI O MaTepHaIbHOM
€IMHCTBE MUDPA;

3) oBiageHHWE OCHOBAMHM XHWMHYECKOH TIPAMOTHOCTH: CIOCOOHOCTBIO aHAIU3UPOBATh M OOBEKTHBHO OLICHUBATh >KU3HEHHBIC CHUTYAIlHH,
CBSI3aHHBIE C XMMHEH, HaBbIKaMU 0€30MacHOro OOpAILEHMs C BELIECTBAMH, UCIOJIb3YEMBbIMU B IOBCEIHEBHOW >KM3HU; YMEHMEM aHAJIU3UPOBAaTh U
TUTAHUPOBATH SKOJIOTUYECKH OE30MaCHOE MOBEICHHUE B LIENISAX COXPAHEHUS 3710POBbS H OKPYKAIOIICH CPeIbl;

4) hbopMupoBaHME yMEHUHN YCTaHABIMBATh CBA3HM MEX]ly pealbHO HAaOII0JaeMbIMH XUMHUYECKUMH SBJICHUSAMHU U MPOLIECCAMU, IPOUCXOIAIINMU B
MHUKPOMHUPE, OOBSCHITh MPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCHMOCTb MX CBOMCTB OT COCTaBa M CTPOCHHSA, a TAK)KE 3aBHCUMOCTH NMPUMEHEHHUs
BEIIECTB OT UX CBOWCTB;

5) mpuoOpeTeHre OmbITa MCIOJIB30BAHUS PA3IMYHBIX METOJOB HM3y4YCHHS BEIIECTB: HAOJIOJNCHHS 3a HMX IPEBPAIICHUSMH IPU TPOBEICHUU
HECJIO’KHBIX XUMHUYECKUX IKCIIEPUMEHTOB C UCIOJIb30BaHUEM J1a00paTOPHOro 000py10BaHUS U IPUOOPOB;

6) ¢GopMHpOBaHHE TPENCTABICHUH O 3HAUYEHUH XUMHUYECKOW HAYKH B PEIICHUH COBPEMEHHBIX SKOJOTHYECKUX MpoOJeM, B TOM YHCIE B
IPEJOTBPALICHUH TEXHOI'CHHBIX M 9KOJIOTHYECKUX KaTacTpod;

7) ans criensix B cAabOBUIANIMX OOYYarOIIUXCS: BIAaJCHUE MPABHJIAMH 3alMCH XUMUYECKUX (OPMYII C MUCIOIH30BAHUEM pebe(HO-TOUCUHOH
cucteMbl o0o3HaueHuii JI. bpaiins;

(. 7 BBenen [Ipukazom Munobpuayku Poccun ot 31.12.2015 N 1577)

8) M 00ydaroUIMXCsi ¢ OrpaHHMYEHHBIMM BO3MOXHOCTSIMM 37I0POBbS: BIJIQJICHUE OCHOBHBIMH JOCTYIHBIMH METOJaMHM HAy4HOTO IO3HaHUf,
UCTIOJIb3yEeMBbIMU B XUMUH.

(1. 8 BBeaeH Ilpukazom MunoGprayku Poccun ot 31.12.2015 N 1577)

BohInycKHMK HAYYHUTCSI:
® XapaKTepHu30BaTh OCHOBHBIE METO/IBI IO3HAHUS: HAOIIO/ICHNE, N3MEPEHHE, IKCIIEPUMEHT;
® OMHCHIBATh CBOHCTBA TBEP/BIX, JKHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISSA UX CYIIECTBEHHBIC TPU3HAKHY;
® DPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TIOHSTHH «aTOM», «MOJIEKYJIa», «XUMHUYECKHU AJIIEMEHT», IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBOY,
«BAJICHTHOCTBY, «XUMHUUYECKAS PEAKITUS, UCTIONIB3Ys 3HAKOBYIO CUCTEMY XUMUU;
® pacKphIBaTh CMBICI 3aKOHOB COXPaHEHUSI MACCHI BEIIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;
pa3nmuyaTh XUMHUECKHUE U (DU3UICCKUE SIBIICHHUS;
Ha3bIBATh XUMUYIECKUE DIIEMEHTHI;
OTIPE/IETISITH COCTAB BEIECTB 10 MX (popMysiam;
OTIPEICIIATh BAJICHTHOCTh aTOMa DJIEMEHTA B COSAMHCHISX;
OTIPEIEIIATh THIT XUMUYIECKUX PEaKITHii;
Ha3bIBATh MPU3HAKU M YCIIOBHSI MPOTCKAHUS XUMHUICCKIX PEAKITHIA;
BBISIBIIATH NTPU3HAKH, CBUICTEILCTBYIONIUE O MTPOTEKAHUH XUMUYICCKOHN PEaKITNH MPHU BHITIOJTHEHUH XHMHYECKOTO OTIBITA;
COCTaBJISITh (POPMYITEI OMHAPHBIX COCTUHEHUI;
COCTABJISITh YPABHEHUS XUMHUCCKUX PEAKIIHL;



coOJI0IaTh TipaBmiia 0e30MMacHOi PaboThI IPU MPOBEACHUH OTIBITOB;

TIOJTH30BAThLCS Ta00PATOPHBIM 000PYIOBAHUEM U TIOCYIOM;

BBIYHCISTh OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIYHCIISITh MAaCCOBYIO JOJI0 XUMHUYECKOTO dJIEMEeHTa 10 (hopMyJie COeMHEHNS;

BBIYHCISTH KOJMYECTBO, 00BEM MJIM MAcCy BEIIECTBA MO KOJIMYECTBY, 00bEMY, MacCe PEareHTOB WIIH MPOJAYKTOB PEaKIIHM;
XapaKTepu30BaTh (PM3NUECKHE U XMMUYECKHE CBONCTBA MPOCTHIX BEIIECTB: KUCIOPOAa U BOJIOPO/IA;

MOJTy4aTh, COOMPATh KUCIOPO M BOAOPO/;

pacTo3HaBaTh OMBITHBIM ITyTeM ra3000pa3Hble BEMIECTBA: KICIOPO/I, BOJOPO/T;

PacKpbIBaTh CMBICIH 3aKOHA ABOTAJIPO;

PacKpBIBATh CMBICI TIOHATHH «TETUIOBOW AP (EKT PeakIum, «MOJISIPHBIA 00BEM»;

XapaKTepu30BaTh (U3NYECKIE U XUMUYECKIE CBONCTBA BOBI;

PacKpBIBATh CMBICI TIOHATHUS «PacTBOPY;

BBIYHCIISTh MaCCOBYIO JIOJFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

HNPUTOTOBIISITH PACTBOPBI C ONMPEAECIICHHON MaCCOBOM JJOJIEH pACTBOPEHHOrO BEILIECTBA;

Ha3bIBaTh COSIMHEHUS N3yUSHHBIX KIIACCOB HEOPTAaHNYECKHX BEIIECTB;

XapaKTepu30BaTh (U3NYECKIE U XUMUYECKUE CBONCTBA OCHOBHBIX KJIAaCCOB HEOPTaHMYECKUX BEIECTB: OKCHIOB, KUCIIOT, OCHOBAHUH, COJIEH;
OTIPEIETISATH MPUHAIIEKHOCTH BEIIECTB K ONPENIEICHHOMY KJIacCy COeAMHEHUH;

COCTaBJIATH (DOPMYIIBI HEOPTAaHMUECKUX COSTMHEHHH N3yUYEeHHBIX KIIACCOB;

MIPOBOJIUTH OTIBITHI, IOATBEP K IAIOIIIE XUMHYECKUE CBONCTBA H3YYCHHBIX KJIACCOB HEOPTAaHNYECKHUX BEIIECTB;
PacTo3HaBaTh OIMBITHBIM ITyTeM PacTBOPHI KUCIOT M MIET0YeH 110 M3MEHEHHUIO OKPACKH WHIUKATOPA;

XapaKTepPH30BaTh B3aNMOCBSI3b MEXy KIIaCCAaMH HEOPTaHUYECKUX COCTUHEHU;

packpbiBaTh cMbich [lepuogunueckoro 3akona J[.1. Menaeneena;

OOBSACHATh (PU3MUECKUN CMBICIT aTOMHOTO (TIOPSIIKOBOTO) HOMEpa XMMHUYECKOTO AJIEMEHTa, HOMEPOB TPYIIbI U TIepHo/ia B IMEPUOMUECKON cucTeMe

J.1. MeHnieneena;

OOBSICHATH 3aKOHOMCPHOCTHU U3MEHCHUS CTPOCHUS aTOMOB, CBOICTB DJIEMECHTOB B npeaciax MaJibIX MEPUOAOB U I'NTABHBIX MOATPYIIIIL]
XapaKTeprU30BaTb XUMUUYCCKHUC 3SJICMCHTBI (OT BOAOpOaAa OO KaJ'IBLII/ISI) Ha OCHOB€ HX IIOJIOXXCHHA B nepnonnquKoﬁ CHUCTEME I[I/I MeHL[eneeBa nu

0COOEHHOCTEH CTPOCHUS UX aTOMOB;

COCTABJISITh CXEMbI CTPOCHHSI aTOMOB TIEpBBIX 20 3JIeMEHTOB Tieproandeckoit cucteMsl J.M. Menneneena;

PACKpBIBATh CMBICIT TIOHSITHI: «XHMHYECKAS CBS3BY, «IEKTPOOTPHUIIATSIIBHOCTEY,

XapaKTepPH30BaTh 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTB OT THIIA KPUCTALIMUECKOMN PEIICTKH;

OTIPEIIEIATh BUJ XUMUYECKOHN CBSI3M B HEOPTAHUUYECKUX COCTUHEHUSX;

M300paxkaTh CXEMbI CTPOSHUS MOJICKYJI BEIIECTB, 00pa30BaHHbBIX Pa3HBIMU BUAAMU XUMUYCCKUX CBS3CH;

PacKpBIBaTh CMBICH TOHSATHH «HOH», «KATHOHY», «aHHOH», «JIEKTPOJIUTHDY, «HEIIEKTPOIUTHD», «IIEKTPOJUTHYECKAs JAUCCOIMALUN), «OKHCIUTEIbY,

«CTCICHb OKHUCJICHUM» «BOCCTAHOBUTECIIbY, KOKHUCJICHUEC), KBOCCTAHOBJICHUC),

OIMPEACIATh CTCIICHb OKHUCIICHUS aTOMA 2JICMCHTA B COCANMHCHNU

PAaCKpbIBATh CMBICII TCOPUHN 3J'IeKTp0J'IHTPI‘IeCKOﬁ JAUCCOoUaIm,

COCTAaBJIATb YPAaBHCHUA BHCKTpOHI/ITI/I‘leCKOﬁ JAUCCoualum KMCJoT, menoqeﬁ, coneﬁ;

O0OBSICHATH CYIIHOCTbB ITponecca 3J'I€KTpOHI/ITI/I‘IeCKOﬁ JUCCoranu 1 pCaKI_II/Iﬁ HMOHHOI'O 06MeHa;
COCTAaBJIATH MOJIHBIC U COKPAILICHHBIC MOHHBIC YPABHCHUS PCAKIIUN O6MCHa;



OIIPEIEIIATH BO3MOXKHOCTD TIPOTEKAHUS PeaKIInii HOHHOTO 0OMEHa;
MIPOBOJIUTH PEAKITUH, TIOATBEPIKIAIONINE KAUeCTBCHHBIN COCTAB Pa3IMUHBIX BEIECTB;
OTIPEIEIISATH OKUCITUTEh U BOCCTAHOBHUTEITD;
COCTABIISITh YPABHEHHUSI OKHCIIUTEIILHO-BOCCTAHOBUTEIILHBIX PEAKIINI;
Ha3bIBaTh (PAKTOPBI, BIUSIONINE HA CKOPOCTh XUMUYECKOW PEaKIUH;
KJ1acCU(UIMPOBATH XUMUYCCKHUE PEAKIHHU TI0 Pa3IHYHBIM TPU3HAKAM;
XapaKkTepr30BaTh B3aMMOCBS3b MEXK/y COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAIIIOB;
MIPOBOJIUTH OIBITHI TIO TIOTYYEHHIO, COOMPAHUIO U U3YUCHHUIO XUMUYECKAX CBOWCTB ra3000pa3HbIX BEIECTB: YIIIEKUCIIOTO Ta3a, aMMHUAKa;
pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIIICKHUCIIBIA I'a3 U aMMHUAK;
XapaKTepr30BaTh B3aMMOCBS3b MEXK/Yy COCTABOM, CTPOCHHEM M CBOMCTBAMH METAIJIOB;

® Ha3bIBaTh OPraHWYECKUE BEIeCTBa Mo UX (GopMyie: MeTaH, 3TaH, 3TUJICH, METaHOJI, 3TAHOJ, TJIUICPHH, YKCYCHAs KHCIOTa, aMHHOYKCYCHAsl KUCIIOTa,
CTeapUHOBAsI KMCJIOTa, OJICMHOBAS KUCIIOTA, TIIIOK033;

® OIICHHUBATH BIUSHHE XUMHUECKOTO 3arPsI3HCHUST OKPYIKAIOIIECH Cpe/ibl Ha OPTaHU3M YEIIOBCKa,

® TPaMOTHO OOpaIIaThCs C BEIIECTBAMU B MMOBCETHEBHOM KH3HU

® OIpEIeNsATh BO3MOXHOCTh MPOTEKAHUS peaKiMidi HEKOTOPBIX MpEACTaBUTENCH OpPraHMYecKHX BEHIECTB C KHCIOPOJOM, BOJIOPOJOM, METaJUIaMH,
OCHOBaHUSIMH, TAJIOTCHAMMU.

BbInyCKHHK NOJYYUT BO3MOKHOCTh HAYYHThHCSI:

®  guIOGUCAMb U NPOGEPAMDb IKCNEPUMEHNATLHO SUNOME3bl O XUMUYECKUX CEOUCMBAX 6eujecms HA OCHOGe UX COCMABa U CMPOEeHUs, UX CnoCOOHOCHIU
6CMYNAamb 6 XUMUeCKUe peakyui, 0 Xapaxkmepe u npooyKmax pasiudHblX XUMUYECKUX PeaKyuil;

® Xapakmepuzoeams Gewecmea No COCMagy, CMPOEHUI0 U CEOUCMBAM, YCMAHAGIUGAMb NPUYUHHO-CIEOCMGEHHbIE C83U  MENCOY OaHHbIMU
Xapaxmepucmuxkamu geuecmed,

® COCMasnAmy MOAEKYAAPHbIE U NOJHbIE UOHHbIE YPAGHEHUS NO COKPAUEHHBIM UOHHBIM YPAGHEHUAM,

®  IPOCHO3UPOBANL CHOCODHOCTb GEUeC8d NPOSIGIAMb OKUCIUMENbHbIE WU BOCCTNAHOBUMENbHbIE CEOUCMEA C YUemOM CeneHell OKUCIeHUsl 9T1eMEeHMO8,
BX00SUYUX 8 €20 COCMAB,

® COCMasnAmyb YpAGHEeHUs: peakyull, COOMEENCmMEYIouUx nocie008ameIbHOCHU NPesPALYeHUll HEOPSAHUYECKUX 8EUeCE PASTIUYHBIX KAACCO8,

®  gLIOGUAMb U NPOBEPANL IKCHEPUMEHMATLHO 2UNOME3bl O Pe3Vabmamax 6030eUcmeus paziuynblX QaKxmopos HaA u3MeHenue CKOPOCU XUMUYECKOU
peakyuiL;

®  UCNONBL308AMb NPUOOPEMEHHble 3HAHUSL OJisL IKONOSUUECKU 2PAMOMHO20 NOBEOCHUsl 8 OKPYIICcalowell cpeoe;

®  UCNONBL306AMb NPUOOPEMEHHbIE KIIOHesble KOMNeMeHyuu npu GbINOJIHEHUU NPOEKMO8 U YUeOHO-UCCIe008AMENbCKUX 3A0ay N0 USYYEHUIO CEOUCMS,
€cnocod08 noryuenus u pacno3Haanus 6euecms;

®  00BEKMUBHO OYEHUBAMb UHPDOPMAYUIO O BEUeCNBAX U XUMUUECKUX NPOYECccax,

®  KpUMUYeCKU OMHOCUMbCA K NCEBOOHAYYHOU UHpOpMayuL, Hed0OPOCOBECHOLU PeKiame 8 CPeOCMBax Macco8ou unpopmayuu,

®  0CO3HABAMD 3HAUEHUE MEOPEMUYECKUX SHAHULL NO XUMUU OIS NPAKMUYECKOU 0esimenbHOCU Yel06eKd;

®  030a8amv MoOeaU U cxembl OJis peueHust Y4eOHbIX U NO3HABAMENbHbIX 3A0al,; NOHUMAMb He0OX00UMOCb COOMI00eHUs. NPeONUCAHUL, NPediazaemblx 6
UHCMPYKYUSAX NO UCNOIb308AHUI JIEKAPCIE, CPEOCE ObIIMOBOU XUMUU U OP.



III. Coaep:xxanue yueOHOro npeamera, Kypca

IlepBoHayaIbHBIE XUMHUYECKHE IOHSI THS

IIpenmer xumun. Tena u sewgecmea. OcHo8HbIE MeMOObL NOZHAHUA: HaDII0O0eHuUe, usmeperue, dIkcnepumerm. OU3NUeCKue U XUMHYECKUE SBIeHUS. UncThbie
BemiecTBa U cMecu. CriocoObl paznenenust cMeceil. AToM. Mosekyina. XUMUYECKUH AIeMeHT. 3HaKU XMMUYECKUX IeMeHTOB. [IpocThie U c0KHbIEe BEIeCTBa.
BanentHocTb. 3axon nocmosncmea cocmaga eeuwjecmsed. Xumudeckue Gopmyisl. MHaekcsl. OTHOCHTENbHAS aTOMHAs 1 MOJIEKYJISIpHasi Macchl. MaccoBasi 10J1st
XIMHYECKOTO JIEMEHTa B COSIMHEHUH. 3aKOH COXPAHEHHUS MacChl BeIeCTB. XUMUIecKre ypaBHeHU. KoaddhuiueHTo!. Y coBrs U mpu3HaKy IPOTEKaHUS
XUMHUYECKUX peakiuii. Moiab — eIMHNIIa KOJIMYeCcTBa BelecTBa. MolsipHas Macca.

Kucaopoa. Bonopos

Kucnopon — xummaeckuii aJeMeHT u mpoctoe BemiecTBo. O30n. Cocmag 6030yxa. Pu3ndeckne U XUMUIECKHe CBOWCTBa Kuciopoaa. [lomyuenne n
MIpUMEHEeHne Kucnopona. Teniogou sghgexm xumuueckux peakyuii. Ilonamue 06 9xk30- u 3H0oOmepmuieckux peakyusx. Bogopoa — XkMUYeCKHiA AIEMEHT U TTPOCTOE
BeniecTBO. Pu3nueckue U XMMUUECKHE CBOWCTBa Bojopoa. [lomydyenue Bomopoaa B naboparopun. [loryuenue 6000poda 6 npomviuiiennocmu. llpumenenue
6000pooa. 3akoH ABoraapo. MomnsipHslii 00beM razos. KauecTBeHHbIC peakiy Ha ra3000pa3Hble BellecTBa (KUCI0poa, Boaopoa). OObeMHbIE OTHOILICHHS T'a30B
[pU XUMHYECKUX PEAKLUSX.

Bopa. PactBopsl

Booa 6 npupode. Kpyeosopom 60061 6 npupode. Quzuyeckue u Xumuyeckue ceoticmsa 600ul. PacTBopbl. Pacmeopumocms eujecmas 6 gooe. KoHneHTparust
pactBopoB. MaccoBasi 10151 paCTBOPEHHOIO BEILIECTBA B PACTBOPE.

OcCHOBHBIE KJIACCHI HEOPTAHHYECKHUX COCeAMHEHHU I

Oxcunpl. Kmaccudurkanus. Homenknarypa. @usuueckue ceoticmsa okcudos. XuMAUYECKHE CBOUCTBA OKCHIOB. [onyuenue u npumenenie okCcuoos.
OcnoBanns. Kimaccngukanus. Homenknarypa. Qusuueckue ceoticmea ocHosanuii. [lonyuenue ocnosanuil. XuMHYECKHE CBOWCTBA OCHOBaHUHN. Peaxiust
HeiTpamm3anun. Kucnotel. Kimacengukanusa. Homenknarypa. Qusuueckue ceoticmea kucrom.llonyuenue u npumeHerue Kuciom. XuMUIECKAE CBOWCTBA KUCIIOT.
Wnpnkatopsl. U3MeHeHne OKpacku UHIUKATOPOB B pa3nuuHbiX cpenax. Comu. Knaccudukanus. Homenknarypa. Qusuueckue ceovicmaa conetl. Ilonyyenue u
npumernenue cosetl. XUMUYeCKne cBoiicTBa coneil. ['eHeTnyeckas cBsi3b MEXK/1y KllacCaMi HEOPTaHHUYECKUX COCTUHEHU. [Ipobaema b6e3onactozo ucnonvb306anus
8eUecms U XUMUYECKUX peakyull 8 N08CeOHesHOU dcus3Hu. TokcuuHble, 2oprouue u 83pbl80ONACHble seujecmaad. bvimosas xumuueckas epamomHocme.

Ctpoenue atoma. [lepuoauveckuii 3aKoH U epruoguvecKasi cucTeMa XuMu4YecKux 3jiemMeHToB /.M. MenaeseeBa

Crtpoenue aTtoMa: spo, YJHepreTUIecKuit ypoBeHb. Cocmas ssopa amoma: npomonsl, Helimponsl. Mzomonwl. llepunoandeckuti 3akon J1.11. Menneneena.
[lepuoamueckas cucreMa xumudecknx 3nemMeHToB J[.M. MenaeneeBa. ®u3ndeckuii CMbICI aTOMHOTO (TIOPSIIKOBOTO) HOMEpa XUMHYECKOTO 3JIEeMEeHTa, HOMepa
CPYIIIBL U IEPUOJIa EPUOIUUECKON crucTeMbl. CTPOECHUE YHEPTreTUUECKUX YPOBHENW aTOMOB MEpBbIX 20 XUMUYECKUX 3JIEMEHTOB nepuoandeckon cucremsl J[. 1.
MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB aTOMOB XMMHUYECKUX JIEMEHTOB U MX COEJMHEHNH Ha OCHOBE TIOJIOXKEHHs B rieproanyeckoit cucteme /1. 1.
MenpneneeBa u crpoenus aroma. 3Hauenue Ilepuoguueckoro 3akona J[.M1. Menzaeneena.

Crpoenne BemecTB. XUMHYECKas CBA3b

DrexmpoompuyamenbHOCmb AMoMO8 XumMudeckux dnemenmos. KoBalleHTHas XUMHYECKast CBSI3b: HETIOJSIpHAs U NOJsipHast. [lonamue 0 6000pOOHOLL 853U U
ee GIUANUL HA (husudecKue ceolicmaa gewjecms Ha npumepe 6o0vl. IoHHas cBs3b. MeTtaiundeckast CBsi3b. Tunbl KpUCIALIUYECKUX PEuemox (amomuas,
MONEKVAAPHAS, UOHHAS, MEMALIUYECKAs). 3a8UCUMOCTb (PUBUYECKUX CBOLICTNE Beuyecns Om Mund KpUCMAiiuiecKou peuemxu.

XuMnyeckue peakuun

Tonsmue o cxopocmu xumuueckot peaxyuu. axmopwvl, GAusIOUUE HA CKOPOCb Xumudeckol peakyuu. [lonamue o kamanuzamope. Knaccupuxanus
XUMHMUYECKUX PEAKIUH 110 pa3IMYHbIM IPU3HAKAM: YUCITy U COCTABY HCXOJHBIX U MOJYYEHHBIX BEUIECTB; U3MEHEHHUIO CTENEHEN OKHCIEHHSI aTOMOB XUMUYECKUX
9JIEMEHTOB; IMOTJIOLIEHHIO UITH BBIAECIEHUIO S3HEPTUHU. DIIEKTPOIUTHYECKAs TUCCOLUALMS. DIEKTPOIUTHI U HEANEKTponuThl. onsl. Katnons! u annonsl. Peakiyn
WOHHOTO OOMEHa. Y CJIOBHS IPOTEKAHUS peaKInii HOHHOTO 0OMEHa. DIIEKTPOIMTHYECKAs JIUCCOIUAIINST KUCIIOT, [esiovel U colneil. CTerneHb OKUCIICHHSI.
Omnpenenenne CTENEHN OKUCICHNS aTOMOB XUMHUYECKHX 3JIEMEHTOB B coeinHeHusX. Okucnurens. BoccranoButens. CylnHOCTh OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX
peakuui.

Hemeranisl IV — VII rpynn u ux coeqMHeHUs



ITonoxeHre HEMETAIUIOB B TIEPHOJUICCKON crcTeMe XUMHIecKuX daemMenToB J[.1. MenneneeBa. O0mue cBoiicTBa HEMETAILIOB. [ 'ajoreHsl: Gpu3ndeckue u
XUMU4eckre cBoiictBa. CoelMHEHNUs TAIOT€HOB: XJIOPOBOAOPOI, XJIOPOBOAOPOAHAS KHcoTa U ee conu. Cepa: ¢pusnyeckre U xuMuieckue cBoiictsa. CoennHeHus
CepBbI: CEPOBOIOPO/I, CYIb(PHIIBI, OKCUJIBI cepbl. CepHasi, ceprucmas u ceposo0OpOOHas KUCIOMbL U UX CONMH. A30T: PU3HMUECKHE U XUMHICCKHE CBOHCTBAa. AMMUAK.
Comm ammonwns. OKCHIBI a30Ta. A30THas KUCIoTa U ee conn. Docdop: dhu3udeckue n xumudeckne cBoiictBa. Coennaenns gochopa: okcun dhocdopa (V),
oprodochopHast KHCIIOTA U €€ COJIU. YTIIepoJI: (PU3UUECKHE U XUMUYECKHE CBOMCTBA. ALI0mponus yenepood: aimas, epagum, kapour, gyiieperst. CoeTMHEHHUSI
yriepoaa: okcupsl yraeposaa (1) u (IV), yronbnas kuciora u ee conu. Kpemnuil u e2o coeOuHeHus.

MeTaJuibl U MX COeIHHEHHS

Tonooicenue memannog 6 nepuoouyeckou cucmeme xumudeckux snemenmos /1. Mendeneesa. Memannwl 6 npupoode u 0owue cnocodwvl ux noayuenus.
Obwue pusuueckue ceoticmea memanios. OONIME XUMUYECKUE CBONCTBA METAIIOB: PEAKIIUK C HEMETAIaMU, KUCIIOTAMHU, COJISIMH. DIeKMPOXUMULECKUL P50
Hanpaxcenuti memainos. 1llenounsie MmeTamuiel u nx coenuHenus. [l[enouno3eMenbHbIe METAIIIB U KX COSAMHEHUS. ATIOMUHUN. AM(DOTEPHOCTH OKCHIA
ruapokcuaa amromMuaus. JKeme3o. CoequHEHNS jKelle3a U UX CBOMCTBA: OKCHUIBI, THAPOKCHIEI B conn xkene3a (11 u I1I).

IepBoHayanbHBIE CBeIEHNS 00 OPraHUYECKUX BelleCTBAX

IlepBoHavanbHbIe CBEACHNS O CTPOSHUH OPTraHMYECKUX BEIIECTB. YTIEBOIOPOIBI: METaH, ITaH, dTHIICH. MCmOouHUKYU Y2ne8000p0008: NPUpOOHbliL 243,
Hegpmo, yeons. Kucnopoacoaepkaiie coeMHEHNS: CIIAPTHI (METaHOJ, TAHOJ, TIUIEPHH), KapOOHOBBIE KUCIOTHI (YKCYCHAsl KACIOTa, AMUHOYKCYCHAsI KUCIIOTA,
CTEapHHOBAs U OJICMHOBAs KMCJIOTHI). BHOJIOrMYeckn BasKHBIC BEILIECTBA: JKUPBI, TIIOK03a, OCTIKU. Xumuueckoe 3azpazuenue okpyscaioujell cpeovl u e2o
nocneocmsus.

Tumnbl pacyeTHbIX 3a1a4:

1. Bpluucnenue MaccoBOl JOIM XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COSTUHEHHUS.

Yemanosnenue npocmetiwieti popmynvl gewecmea no Macco8ulym 00IAM XUMULECKUX DNeMEHMO8.

2. BrvruucneHus mo XMMUYECKUM ypaBHEHUSIM KOJIUYECTBA, 00bEMa, MacChl BEIIECTBA 110 KOJUYECTBY, 00HEMY, MaCcCe PEareHTOB MU MPOTYKTOB PEAKITHH.

3. Pacuer MaccoBO# 101 paCTBOPEHHOI'O BELECTBA B PACTBOPE.

I[IpumepHbIe TeMBI MPAKTHYECKUX PAOOT:

JlaboparopHoe oOopynoBaHue 1 puéMbI oOparieHus ¢ HuM. [IpaBura 6e3omacHol pabOTH B XUMHUYECKOH 1abopaTopuu.
OuncTKa 3arpsI3HEHHON TOBaPEHHOM COJIH.

IIpu3HaKu NpOTEKAHNS XUMUYECKUX PEAKIIMM.

[Tonyuenue KuciIOpoia U U3yUYE€HHUE €TI0 CBOMCTB.

[lomyueHune Bogopo/ia u U3yd4eHUe ero CBOMCTB.

[IpuroroBieHne pacTBOPOB € ONPEAETICHHON MacCOBOM JI0JIe pacCTBOPEHHOTO BEIIECTBRA.

Penrenue sxcniepuMeHTaIbHBIX 33124 10 TeMe «OCHOBHBIE KJIACCH HEOPTaHMUECKUX COSIMHEHUI.
Peaknum nonHoro oOMeHa.

Kauecmeennvie peakyuu Ha uoHvl 8 pacmesope.

Tonyyenue ammuaka u uzyuenue e2o C80UCMS.

Tonyyenue yenexkucioeo eaza u uzyieHue e2o c80lUcms.

Pemenue sxcnepuMenTanbHbIX 3a0a4 1o teme «Hemeramnsr IV — VII rpynn 1 ux coeiMHEHUID.
Pemenne OKCIICPUMEHTAJIBHBIX 3a/1a4 110 TEMC «MeTaisl ¥ uxX COCANMHCHUSD).
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Coaepxanue Tem, pa3iesioB

8 kiacce
(68 4, 2 1 B HEnIEMIO)

Tema 1. BBegenne B xummuio (6 4)

XuMusi — HayKa O BEIIECTBaX, UX CBOMCTBAaX M IIPEBPALLICHUSX.

[loHsATHE O XMMHUYECKOM 3JIeMeHTe 1 (hopMax ero CyIIeCTBOBAHHS: CBOOOJHBIX aTOMax, MPOCTHIX M CIIOKHBIX BEIIECCTBA

[IpeBpamenns BemecTs. OTIMYMEe XUMUYECKUX PEAKIMHA OT GU3NUSCKUX SIBICHUNA. POIb XMMUM B )KU3HU YEJIOBEKa.

Kpartkue cBemeHHs W3 UCTOPUH BO3HUKHOBCHHS W pa3BUTHSA xuMuu. Ilepmon amxumum. Ilonstre o dmmocodcekom kamue. Xummst B XVI B. Pazputne
XuMUH Ha Pycu. Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHHMH XUMUYECKOW HayKH - paboTsl M. B. JlomoHocoBa, A. M. bytiepoga, /1. . Menneneesa.

XUMUYeCKasi CUMBOJIMKA. 3HAKM XUMHYECKHUX OJJICMEHTOB M TPOUCXOXKJICHUE WX Ha3BaHWN. XuMudeckue GopMyibl. MHIEKCH M KO3(QPHUIMCHTHI.
OTHOCHTENIBHBIE aTOMHAS! U MOJIEKYJIApHAas Macchl. Pacyér MaccoBO# JOIM XMMUYECKOTO 3JIEMEHTa 10 (hopMyIie BeIecTna.

[Mepuoanueckast cucrema xumudeckux smeMeHToB /. M. MenaeneeBa, eé cTpyKkTypa: Manble M OOJBIIME MEPUOJIBI, TPYMIBl U MOATPYMIIHI (TJIaBHAS U
nobounas). [lepuoauueckas cucreMa Kak ClipaBO4YHOE TTIOCOOHE /IS TOTyYeHHUs CBEICHHI O XUMUYECKUX DIIEMEHTAaX.

Pacuérnbie 3amaun. 1. HaxoxaeHne OTHOCHUTENFHOW MOJEKYJSIPHOW MacChl BEIIECTBA IO ero XuMudeckod (opmyre. 2. BeraucieHne MaccoBoil monu
XMMUYECKOT0 3JIEMEHTA B BEIIECTBE 110 €ro (opmyIe.

IIpakTnyeckass padota Ne 1
[IpaBuna TexHUKH 6€30MACHOCTH MPH paboTe B XUMIUecKoM kabuHeTe. JlabopaTopHOE 000pyI0BaHNE U OOpaIIeHNE C HHM.

IIpakTHyeckas padora Ne 2
Habmonenne 3a ropsieit cBeuoil.
IIpeameTnsbie pe3yabTaThl 00yUeHUS
VYvyamuiics IoJKeH ymeny:
WCTIOJIb30BaTh NPU XapaKTePUCTUKE BEUIECTB MOHATHUS: «aTOM», «MOJEKYJIa», «XUMUYECKUN DIEMEHT», «XUMHUYECKUH 3HAK, MM CUMBOID», «BEIIECTBOY», «IIPOCTOE
BEIIECTBO», «CIIO)KHOE BELICCTBOY», «CBOWMCTBA BEUICCTBY, «XUMHUYECKHE SBICHUS», «(DU3NYECKUE SBICHUM», «KOIPOUIMEHTHD, «HHICKCHD, «OTHOCHUTEIbHAS
aTOMHas Maccay, «KOTHOCUTEIIbHAs MOJIEKYJIIpHAsl Macca», «MaccoBas A0JIS DIIEMEHTa;
3HATh: IPEIMETHI U3yUCHHS €CTECTBEHHOHAYYHbIX AUCLMIUIMH, B TOM YHCJIE XUMHUH; XUMHUYECKHUE CUMBOJIbI, UX Ha3BaHUS U IPOU3HOIICHHUE;
KJ1accu(UIMPOBATH BEHIECTBA M0 COCTABY HA MPOCTHIC U CIIOKHBIE;
pas3nuyaTth: Tea U BELUIECTBA; XUMHUYECKUI 3JIEMEHT U IIPOCTOE BEILIECTBO;
OIMCHIBATh: (DOPMBI CYIIECTBOBAHUS XMMHUUYECKHX 3JIEMEHTOB (CBOOOJHBIE aTOMBI, IPOCTHIE BEILECTBA, CJIOXHbBIE BellecTBa); Tabiuunyto Gopmy lleproandeckoit
CHUCTEMbl XMMHYECKHX JJIEMEHTOB; IOJIOKCHUE dyieMeHTa B Tabmuie . M. MenHueneeBa, MCHOb3Yysl MOHATHS «IEPHOA», «IPYIIMa», «rJaBHAs MOJArPYIIay,
«m00OYHas TIOJTPYIIIa»; CBOMCTBA BELIECTB (TBEPBIX, JKUIKHX, ra3000pa3HbIX);
OOBSICHATH CYLTHOCTh XMMUYECKUX SIBICHUH (C TOUKHM 3pE€HHS ATOMHO-MOJIEKYJISIPHOTO YUEHHUs1) U UX IPUHIUIINAIIBHOE OTINYNE OT (PU3NUECKUX SBICHUI;
XapaKTepU30BaTh: OCHOBHBIE METOJbl HM3YYEHHUS €CTECTBEHHBIX AMCUUILIMH (HAaOJIOJCHUE, SKCIEPUMEHT, MOJICIIMPOBAHKE); BEMIECTBO IO €ro XMMHUYECKOi
(hopMyIie cornacHO TUIaHy: Ka4eCTBEHHBIM COCTaB, THII BeUIecTBa (IIPOCTOE WM CIIOKHOE), KOJIMYECTBEHHBIM COCTaB, OTHOCHTENbHAs MOJEKYJISpHas Macca,
COOTHOILIEHHE MacC JIEMEHTOB B BELIECTBE, MACCOBBIE JIOJIM 3JIEMEHTOB B BELIECTBE (IS CIIOXKHBIX BELLECTB); POJIb XUMHUH (ITOJIOKHUTENBHYIO U OTPULATENBHYIO) B
KHU3HH YeJOBEKa, apr'yMEHTHPOBATh CBOE OTHOLICHHUE K 3TOH Mpobieme;
BBIYHCIISITh OTHOCUTENHHYIO MOJIEKYIISIPHYIO MacCy BEIIECTBA K MAaCCOBYIO JIOJIF0 XMMHUYECKOTO IEMEHTAa B COEAMHEHUSX;
IIPOBOJIUTH Ha6.HIO)IeHI/ISI CBOMCTB BCIICCTB 1 HBJ’IGHHﬁ, IMPOUCXOAIINX C BEIICCTBAMU,



COOJTIONIATh TIPABMIIA TEXHUKH O€30TIaCHOCTH TIPH MPOBEACHUHN HAOTIOCHUH 1 JTAOOPATOPHBIX OBITOB.
MeTtanpeaMeTHBbIe pe3yabTaThl 00y4eHHs
Yvyaiuidcst 10JKEH ymenmsb.:
OTIPEIETISATH MPOOIIEMBI, T. €. YCTAaHABIUBATH HECOOTBETCTBUE MEXKIY KEJTAEMBIM M JIEHCTBUTEIHHBIM;
COCTABJISITh CJIOKHBIH IJIaH TEKCTA;
BJIAJICTh TAKUM BUJIOM H3JI0KEHUS TEKCTa, KaK MOBECTBOBAHNUE;
MTOJT PYKOBOJICTBOM YUUTEIS MTPOBOANUTH HETIOCPEICTBEHHOE HAOIIOICHNE;
MOJT PYKOBOJICTBOM YUHUTEIISI OOPMIIATH OTUET, BKIHOYAFOIININ ONMCaHKUE HAOIIOCHHUS, €T0 PE3yJIbTaTOB, BHIBOJIOB;
WCIIOJIb30BaTh TAKOW BUJ MBICICHHOTO (MCAIbHOTO) MOJICITMPOBAHMUS, KaK 3HAKOBOEC MOJCIHpPOBaHME (Ha MpUMEpe 3HAKOB XUMHUYECKHUX 3JIEMEHTOB, XUMUYCCKHX
opmy);
WCTIONB30BaTh TAKOH BU MAaTEPHANBHOTO (MIPEIMETHOT0) MOAECTUPOBAHUS, KaK (PH3MUECKOe MOAETNPOBaHNEe (Ha MpUMepe MOJETNPOBAHUSI aTOMOB U MOJIEKY);
MOJTy4aTh XUMUYECKYIO0 HHPOPMAIIUIO U3 Pa3IMYHBIX HCTOYHUKOB;
OTIpEe/IETIATh OOBEKT U aCTIeKT aHAJIN3a U CHHTE3a;
OTIPEIETSATH KOMIIOHEHTHI 00BEKTa B COOTBETCTBUH C aCIIEKTOM aHAJIN3a U CHHTE3a;
OCYIIECTBIISITh KAYECTBEHHOE M KOJIMYECTBEHHOE OMKCAHNE KOMIIOHEHTOB OOBEKTA;
OIIPEEIATh OTHOIICHHSI 00BEKTa C APYTHMHU OOBbEKTaMHU;
OTIPEIETISITH CYIIECTBEHHBIE TPU3HAKHA O0BEKTA.
Tema 2. ATOMBI XHMHUYECKHUX 3J1€MEHTOB (7 1)

ATOMBI Kak (opMa CyIIECTBOBAHHS XUMHUYECKUX 3JIeMEeHTOB. OCHOBHBIC CBEJICHHSI O CTPOSHHH aTOMOB. Jl0Ka3aTenbCTBa CIIOKHOCTH CTPOCHUS aTOMOB.
Omnsiter Pezepdopraa. [ImanerapHas MoJieNnb CTpOSHHS aTOMA.

CocTaB aTOMHBIX SIAEP: TPOTOHBI U HEUTPOHBI. OTHOCUTENBbHAS aTOMHAas Macca. B3anMOCBS3b MOHATUN «TIPOTOH», KHEUTPOH), «OTHOCUTEIbHASI aTOMHAs
Maccay.

W3meHeHune unciia MpoOTOHOB B SIpe aToMa - 00pa30BaHNe HOBBIX XUMUYECKHUX DJIEMEHTOB.

W3meHneHnue 4dncia HEWTPOHOB B siipe aToMa - oOpa3oBaHMe M30TONOB. COBPEMEHHOE OIpENCICHHE TMOHATUS «XUMHUYECKHH 3JeMeHT». M30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OJJHOT'O XUMHUYECKOTO AJIEMEHTA.

OnextpoHbl. CTpOCHHUE 3JCKTPOHHBIX 000JIOUYEK aTOMOB XHUMHUECKHX 3yieMeHTOB Nel-20 mepuommueckoii cuctembl . WM. Menpeneepa. IloHsatue o
3aBEepIIEHHOM M HE3aBEPIIEHHOM DIIEKTPOHHOM CJI0€ (SHEPTETHYECKOM YPOBHE).

[leproamueckas cucrema xumudeckux snemenToB [ . MenzaeneeBa u cTpoeHre aToMOB: (PH3WUECKU CMBICI TIOPSIKOBOTO HOMEpa 3JeMEHTa, HoMepa
TpyMIIBI, HOMepa Nepruoa.

W3meHeHune unciia SIeKTPOHOB Ha BHEIITHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO JIEMEHTa - 00pa30BaHNe MOJOKUTEIBLHBIX U OTPUIATEITHHBIX
nOHOB. MoHBI, 00pa30BaHHBIE AaTOMaMH METAJUIOB M HeMeTaIIOB. [ [pUuiHbI N3MEHEHNS METAILTMYECKAX W HEMETAJUIMYECKIUX CBOWCTB B TIEPUO/IaX U TPYTINax.

OO0pa3oBanue OuHapHBIX coearHeHui. [ToHsTHEe 00 MOHHOM cBs3U. CxeMbl 00pa30BaHUs HOHHOM CBSI3U.

B3anmo/ieiicTBHE aTOMOB XMMUYECKHX HJIEMEHTOB-HEMETAIIIOB MKy c000ii - 00pa3oBaHKe ABYXaTOMHBIX MOJIEKYJ ITPOCTHIX
BelecTB. KoBaneHTHast HenoJsipHasi XMMHUYECKasi CBSI3b.

ONeKTpOHHBIE M CTPYKTYpPHBIE (DOPMYIIBI.

B3anMo/ieiicTBHE aTOMOB XMMUYECKHX AJIEMEHTOB-HEMETAIIIOB MKy c000ii - 00pa3oBaHyie OMHAPHBIX COCMHEHUMA
HEMETAJUIOB. DJIEKTPOOTPUIATENbHOCTD. [IoHsATHE 0 KOBAaTEHTHON MOJIAPHOM CBSI3U.

B3aumoeiicTBre aTOMOB XUMHUYECKHX 3JIEMEHTOB-METAIUIOB MKy CO00i - 00pa3oBaHUE METALTUYECKUX KpUCTAILIoB. [loHATHE 0 MeTaITHUECKOM
CBSI3U.

JdemoHncTpanuu. Moaenu aToMOB XUMUYECKUX 37IeMeHTOB. [lepuoanueckas cucrema xumudeckux snemenToB J. Y. Menneneesa.
IIpenmeTHBIE pe3yabTaThI 00yUeHHSA
Yvyaiuiicst 10JKEH ymMemsb.



HCIIONIBb30BAaTh MPU XapAKTEPUCTUKE ATOMOB IOHSTHS: IIPOTOH», KHEUTPOH», «AJIEKTPOH», XUMUUYECKHU 3IEMEHT», «MACCOBOE YUCIIO», KU30TOI, «IJICKTPOHHBIM
CJIOW», «IHEPreTUUYECKUN YPOBEHbY», «IIEMEHTBI-METAIUIb), «IIEMEHTBI-HEMETAIUIb); NpPHU XapaKTCPUCTUKE BEIIECTB MOHSITHUS «UOHHAS CBSA3bY», «HOHBD),
«KOBAJICHTHAsl HETIOJSIPHASL CBSI3bY», KOBAJEHTHAS MOJIAPHAS CBA3bY, «3JIEKTPOOTPULATEIBHOCTEY, «BAJICHTHOCTDY, «METAJNINYECKAsI CBSI3bY;

OTIMICHIBATh COCTaB M CTPOCHHE aTOMOB 3JICMEHTOB C TOPSAKOBEIMH HoMepamu 1—20 B [lepuomndeckoit cucreMe XuMudeckux 3nemenToB . 1. Menneneena;
COCTaBJIATh CXEMBI PaCHpeACICHUS 3JICKTPOHOB TI0 AJEKTPOHHBIM CIIOSIM B AJICKTPOHHOH 000JI0UKE aTOMOB; CXEMbI 00pa30BaHUsI Pa3HBIX TUIIOB XUMUYECKON CBS3H
(MOHHO, KOBAJICHTHOMH, METAJLTUICCKON );

OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHWSI CBOMCTB XUMHUYECKHX 3JEMEHTOB (3apsIOB sIEp aTOMOB, UHCIA 3JEKTPOHOB HA BHEUTHEM J3JIEKTPOHHOM CJIOE, YHCIIO
3aIMOJIHAEMBIX 3JICKTPOHHBIX CIIOEB, PaUyC aToMa, JICKTPOOTPHIATEIBHOCTh, METAJNIMYCCKHE M HEMETAUIMYECKUE CBOWMCTBA) B MEpPHOJAX M Ipynnax (TJIaBHBIX
noarpynnax) [Tepuoauueckoit cuctemMpl XuMudeckux 3nemMeHToB J[. 1. MenieneeBa ¢ TOUKY 3peHUS TSCOPUH CTPOSHUS aTOMa;

CpPaBHUBATh CBOMCTBA aTOMOB XHMHMYECKHX 3JIEMEHTOB, HaXOJUIMXCA B OAHOM IMEPHUOAEC WIM INIaBHOM mnoarpynne llepuogudyeckoil CUCTEMBI XHMHYECKHX
anementoB [I. Y. MenneneeBa (3apsAoB siep aTOMOB, YHCIa JJIEKTPOHOB HAa BHEIIHEM JIJIEKTPOHHOM CJIOE, YHCIO 3allOIHAEMBIX 3JIEKTPOHHBIX CIOEB, pajmyc
aTOMa, 3JICKTPOOTPHIIATEIBHOCTh, METAITMUECKIE M HEMETAITMUECKUE CBOKCTRA);

JaBaTh XapaKTePUCTHKY XMUMHUYECKUX AIIEMEHTOB IO WX TMoyokeHuto B [leproanyeckoii cucteme xummdeckux snemeHToB [|. Y. MenneneeBa (XUMHuUeCKuil 3HaK,
TTOPSIKOBBIA HOMED, TIEPHO/I, TPYIIA, TOATPYIIa, OTHOCUTENFHAS aTOMHAs Macca, CTPOCHHE aToMa — 3apsiJl s/pa, YUCI0 MIPOTOHOB U HEUTPOHOB B sApe, oOIee
YHUCJIO AJICKTPOHOB, PACIpeIeTICHUE JIEKTPOHOB IO 3JICKTPOHHBIM CJIOSIM);

OTPEACIIAThH TUIl XUMUYECKON CBS3U 1O (DOpMYJIe BEIIECTBA;

MNPUBOAUTH IPUMEPHI BEIECTB C Pa3HBIMU TUIIAMH XUMHUYECKOU CBSI3H;

XapaKTepPU30BaTh MEXaHU3MbI 00pa30BaHMUs KOBAJICHTHOH CBsI3U (OOMEHHBIN), HOHHOM CBSI3U, METAJUIMYCCKOMN CBSI3H;

yCTaHABJIMBATh IPUUUHHO-CIICACTBEHHBIC CBSI3U: COCTAB BEIIECTBA — THUII XUMUYECKOM CBSI3U;

COCTaBIATHh (pOpPMYITBI OMHAPHBIX COSTUHEHNUH TI0 BaJICHTHOCTH;

HaXOJWTh BaJICHTHOCTh AJIIEMEHTOB 10 (popMyIie OMHAPHOTO COSTUHEHNS.

MeTanpeaMeTHble Pe3yJbTAThI 00y4eHUst

VYyamuiics T0JKeH ymeny:

(hopMyITMPOBATH TUITOTE3Y 110 PEUISHHUIO ITPOOIIEM;

COCTaBJISATh IIJIaH BBITIOJHEHUS y4eOHOH 3a/1a4uu, peiieH s MpooieM TBOPUYECKOTO M IIOMCKOBOTO XapaKTepa, BHITOJHEHHUS MPOESKTa COBMECTHO C YUUTEIIEM;
COCTABJISITh TE3UCHI TEKCTA;

BJIAJIETh TAKUM BUJOM HM3JIOKEHUS TEKCTA, KAK OITUCAHUE;

WCIIONIb30BaTh TaKOW BUJ MBICIIEHHOTO (MI€aIhbHOr0) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJETHpPOBaHNE (Ha MPUMEpPE COCTABICHHS CXEM O0pa30BaHUS XUMHUYECKOH
CBSI3H);

WCIIONIb30BaTh TAKOW BUJI MATEPHAIBHOTO (MTPEIMETHOT0) MOISITUPOBAHUS, KaK aHAJIOTOBOE MOJIETUPOBAHIE;

WCIIONIb30BaTh TAKOW BUJI MATEPUAIBHOTO (MTPEIMETHOT0) MOAESITUPOBAHUS, KaK (PH3NIECKOe MOAETUpOBaHe (Ha MpUMepe MOJIeNiel CTPOSHHUST aTOMOB);

OMPECIIATh 00ObEKThI CPABHEHHS U aCIIEKT CPaBHEHHMSI 00 BEKTOB;

BBITIOJIHATH HETIOJTHOE OTHOJIMHEHHOE CPaBHEHHUE;

BBITMIOJIHATH HETIOJHOE KOMIUIEKCHOE CPABHEHHE;

BBITIOJTHSTH TTOJTHOE OJTHOTMHEHHOE CpaBHEHHE.

Tema 3. IIpoctbie BemecTBa (5 4)

[TonoxeHue MeTanIoB U HEMETAJIIOB B EPUOJIMYECKOM cucTeMe xuMmuueckux siaemeHToB J. . MenaeneeBa. Baxkneiliine nmpocTbie BENIECTBA - METAILIBL:
JKeJe30, AIIOMUHHUM, KabIWid, MarHui, HaTpuid, Kaiauid. O0mme Gpusnueckre CBONCTBA METAJLIOB.

Bakneiime mpocTeie BelecTBa - HEMETAUIbl, 00pa30BaHHBIE aTOMaMU KHCJIOPOJa, BOAOPOAa, a30oTa, cepsl, (ocdopa, yriepona. CriocoOHOCTh aTOMOB
XUMHUYECKUX DIIEMEHTOB K OOpa30BaHHMIO HECKOJNBKHAX MPOCTBIX BEIIECTB -aJUIOTPONHUSA. AJUIOTPONHBIE MoaupuKanuu Kuciopona, ¢docdopa U oloBa.
Merammueckue 1 HEMETAUTHIECKUE CBONCTBA MTPOCTHIX BellecTB. OTHOCUTETHLHOCTD JISTICHUS IMPOCTHIX BEIIECTB HA METAJIIBI M HEMETAILIBL.



IMocrosiuHast ABoraapo. KonudectBo BemiectBa. Monb. MosisipHas Macca. MosipHbIiE 00beM ra3000pa3HbIX BelllecTB. KpaTHble e€QMHHUIIBI KOJTHYECTBA
BEIIECTBA — MWIIUMOJb U KHJIOMOJIb, MUJITUMOJISPHAS W KIJIOMOJISIPHAS. MacChl BEI[ECTBA, MAJLTUMOJISIPHBIA U KAJIOMOJISPHBIN 00bEeMbI Ta3000pa3HbIX BEIICCTB.
Pacuérel ¢ ncronp30BaHNEM MOHATHH «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS Maccay, «MOJISIPHBIH 00BEM Ta30B», «IIOCTOSHHAS ABOTapoy.
Pacuérnbie 3anauu. 1. Berancienne MOMSpHONH Macchl BEIMIECTB MO XUMHUYECKHM (opMynam. 2. PacdeTsl ¢ MCHOIB30BAHMEM MOHATHH «KOIHYECTBO
BEIIECTBA», KMOJISIPHAS MAccay, «MOJISIPHBIH 00bEM I'a30B», IIOCTOSIHHAS ABOTaPO».
JemMoHcTpanuu. HekoTropbie METaJIbl U HEMETAILIBI KOJIMYECTBOM BelecTBa 1 Moiib. MoJienb MOJIIPHOTO 00beMa ra3000pa3HbIX BEIICCTB.
IIpeameTHbIe pe3yabTaThl 00yUeHUs
Yvyamuics IOJKEH ymMems.
WCIIONBb30BaTh MPU  XAPAKTEPUCTHKE BEIIECTB MOHSTHS: «METAIbD), «UIACTHUYHOCTBY, «TEIUIONPOBOIHOCTEY, «BJIEKTPOIPOBOIHOCTEY, «HEMETAILIb»,
«aJUTOTPOTIHSD, «AITIOTPOITHBIE BUAON3MEHEHUS, HITH MOAH (UK,
OMNMCHIBATH MOJOKEHUE JIEMEHTOB-METAJIJIOB U 3JIEMEHTOB-HEMETAJIOB B [leproanueckoi cucteme Xumuueckux anemeHtoB 1. V1. Menzeneesa;
KJIACCU(UITMPOBATH MTPOCTHIE BEIISCTBA HA METAJIIIBI 1 HEMETAILJIBI, SJICMCHTEI;
OTIPEIETISATH MPUHAJIEKHOCTH HEOPTAaHUIECKHUX BEIIECTB K OJHOMY M3 NU3YYEHHBIX KJIACCOB — METAJUIBI 1 HEMETaJlIbI,
JTOKa3bIBaTh OTHOCUTEIHHOCTH JIEIICHUS IPOCTHIX BEIIECTB HA METAJUIBI U HEMETAaJLITbI;
XapaKTepu30BaTh 00IIMe (U3NICCKUE CBONCTBA METAILJIOB;
YCTaHaBJIMUBATh MPUINHHO-CIICACTBCHHLIC CBA3HU MCKAY CTPOCHHUEM aTOMa U XUMHUYECKOU CBS3BIO B IMMPOCTBIX BCUICCTBAX — MCTAIJIaX U HEMCTAJJIAX
O00BSICHATH MHOTOOOpa3He MPOCTHIX BEMIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOTIHS,
OTIHCHIBATh CBOMCTBA BEIIECTB (HA MPUMEpaX MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJUIOB);
COOJIFOIaTh TPaBUJIa TEXHUKH 0€30MMaCHOCTH NPU NIPOBEACHNUN HAOIIOCHUH U TaAOOPAaTOPHBIX OIBITOR;
WCIIONB30BaTh MPHU PEIICHWH PACYETHBIX 3a7ad MOHSATHS: «KOJIHYECTBO BEIIECTBA», «MOJbBY, «IIOCTOSHHAS ABOTAIpo», «MOISPHAS Maccay, «MOJPHBIH 00BeM
ra3oB», KHOPMAIIbHEIE YCIOBUS;
MPOBOJIUTH PACUYETHI C UCIIOIb30BAaHUEM MOHITUMN: «KOJIHMUYECTBO BEIIECTBA», «MOJISIPHAS Maccay, KMOJISIPHBIH 00bEM ra30By, «IIOCTOSHHAS ABOTaIpo».
MeranpeaMeTHble pe3y/ibTaThl 00y4eHUs1
VYyamuiics IoJKeH ymens:
COCTABJISITh KOHCTIEKT TEKCTA;
CaMOCTOSITEIIFHO UCIONIb30BATh HEMOCPEICTBEHHOE HAOIOIEHHE;
CaMOCTOSITETHHO OhOPMIIATH OTYET, BKIFOYAONINI ONTUCcaHre HaOII0AeHNs, eT0 Pe3yIbTaToB, BHIBOJOB;
BEITIOTHATH TTOJIHOE KOMIUIEKCHOE CPaBHEHHE,
BBITIOJIHATE CPABHECHUEC 110 aHAJIOTHUN

Tema 4. CoeanHeHUs1 XUMHYECKHUX 3JIeMeHTOB (16 1)

Crenenp oxucneHus. OrmnpeneleHHe CTENCHW OKUCICHHS 3JEMEHTOB IO XHMHUYecKoil ¢opmyne coeamHenus. CoctaBnenue (opmyn OHHapHBIX
coeMHeHu, oOmmii crocod Mx HasbiBaHWS. BUHApHBIE COeMMHEHUS: OKCUBI, XJIOpuabl, cyinbduasl u ap. CocraBienue ux gopmyn. [IpencraButennt oKCHIOB:
BOJIa, YIJIEKUCIBINA Ta3 M HeraleHas n3BecThb. [IpeacTaBuTen JeTydnx BOJOPOJHBIX COEAMHEHUI: XIOPOBOIOPO U aMMHUAK.

OcHoBaHus, UX COCTaB W Ha3BaHMs. PacTBOpHMOCTh OCHOBaHMI B Bojie. Tabmuia pacTBOPAMOCTH KHCIOT, THAPOKCUIOB, coiel B Boxe. IIpeacraBurenn
eNIouei: TUAPOKCUABI HATPHSL, Kaius 1 KanbIus. [loHsTHEe 0 KaueCcTBeHHBIX peaknuax. MHaukaTopsl. MI3MeHeHrne OKpacKu HHANKATOPOB B IIEJIOYHON Cpee.

Kucnotsl, ux coctaB u HazBanus. Knaccuukanus kucnot. [IpencraBurenu KUcCoT: cepHasi, COJsiHas M a30THasA. VI3MeHeHne OKpacKd MHAMKATOPOB B
KHUCIIOTHOM cpeze.

Conn Kak IPOM3BOIHBIE KUCIOT U OCHOBaHU. X coctaB n Ha3BaHus. PacTBopuMocTs coneil B Boze. [Ipencrasurenu coneii: xiopuy HaTpusi, KapOOHAT U
dbocdar kampIus.

AMopdHbBIE U KPUCTAJUIMYECKUE BELIECTBA.



MeXMONeKyIsIpHbIE B3aUMOAEHCTBHA. THIBI KPUCTATMYECKHX DPEHIETOK: WOHHAA, aTOMHAs, MOJEKYJSIpHas W MeTaJUIMYecKas. 3aBUCUMOCTb CBOICTB
BELIECTB OT TUIIOB KPUCTAIIMUECKHUX PEIICTOK.

BemecTBa MONEKyYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa IS BEIIECTB MOJIEKYJISIPHOTO CTPOCHHSL.

UucTele BemecTBa M cMecH. lIpuMephl KHAKUX, TBEPABIX W ra3000pa3HbIX cMmeceil. CBOHCTBAa YHCTBHIX BEMIECTB M cMmeceil. X cocraB. MaccoBas o
0o0beMHast JOJIM KOMIIOHEHTa CMecH. PacdeTsl, CBsI3aHHBIC C UCIIONB30BaHUEM TOHSTHUS OIS

Pacuérnbie 3agaun. 1. Pacder MaccoBoil u 00beMHON JI0JIel KOMIIOHEHTOB CMECH BEIIECTB. 2. BhIumcIeHHe MacCOBOH JIOJIM BEIIECTBA B pacTBOpE IO
M3BECTHOM Macce pPacTBOPEHHOTO BEIIECTBA M Macce pacTBOpUTENs. 3. BrIUMCIIEHHME MacChl PacTBOPSIEMOTO BEIIECTBA M PACTBOPHUTENS, HEOOXOAMMBIX IS
MIPUTOTOBJIEHUS ONPEAETIEHHON MacChl pacTBOPa ¢ M3BECTHOM MacCcOBOM J10JIEM pacCTBOPEHHOTO BEIIECTBA.

Jdemoncrpanun. O0pa3isl OKCHIOB, KHUCIOT, OCHOBaHUH | cojieil. MoJenu KpUCTAIUTMYECKUX PEIeTOK XJIOpUIa HAaTpHs, anMasa, okcuaa yriaepoaa (IV).
Crioco0bI pa3aeneHust cMecei, TUCTHIUISAITNS BOJIEL.

JlaGopaTopHble ONbITHI. 1. 3HAKOMCTBO ¢ 00pa3IaMu BEIIECTB Pa3HBIX Ki1accoB. 2. Paznenenue cmecei.

IIpakTyeckass padota Ne 3.AHanu3 MOYBHI U BOABI.

IIpakTuyeckas padora Ne 4.[IpuroToBiieHHE pacTBOpa caxapa C 3aJaHHOW MacCOBOH TOJIEH paCTBOPEHHOTO BEIICCTRA.
IIpenmeTHBIE pe3yabTaThl 00yUYeHHSA
VYvyamuiics 10JKEH yMemyb.
WCIIONIb30BaTh MPH XapaKTEPUCTHKE BEIIECTB TOHATHUS: «CTENEHb OKHCICHHSD, «BAJIEHTHOCTBY, «OKCHUJbD», «OCHOBAHUA», «IUIEJIOUN», «KAUeCTBEHHAsI PEaKIU»,
CAHIVKATOP», «KUCIIOTBI», «KUCIOPOACOAEpIKAIINE KHUCIOTBI», «OECKUCIOPOMHBIE KUCIOTBD), «KHUCIOTHAS Cpea», «IIelI0OYHasl Cpelay, «HEWTpallbHas cpenay,
«mkana pH», «comu», «amopdHbIe BEIIECTBa», KKPUCTAIIMUECKHE BEIECTBA», «KPUCTAIIIMUECKAsl PElIeTKay, «AOHHAsi KpUCTAITMYeCcKas PEHIeTKay, «aTOMHast
KpUCTAJUTMUYECKAs pelIeTKa», «MOJIEKYIApHas KpUCTAIUIMYECKas PEIIeTKay», «MEeTaJUIMYecKash KpUCTaNTNIeCKas PEIIeTKa, «CMECH;
KJIACCU(HUIMPOBATH CIIOKHBIE HEOPTaHUYECKHE BEIIECTBA [0 COCTABY Ha OKCHIBI, OCHOBAHUS, KHCIOTHI M COJM; OCHOBAHUS, KUCIOTHI M COJIM IO PACTBOPUMOCTH B
BOJI€; KHCIIOTHI IT0 OCHOBHOCTH U COIEPKAHUIO KHCIOPO/Ia;
ONpeACIATL NMPUHAMICI)KHOCTh HECOPIraHMYCCKUX BCIICCTB K OJHOMY M3 U3YYCHHBLIX KJIaCCOB (OKCI/IIH)I, JICTYy4YUC BOAOPOAHBIC COCAMHCHUA, OCHOBAHUA, KUCIOTHI,
comm) 1o popmyuie;
OIHCHIBATh CBOWCTBA OTIENBHBIX MPECTaBUTEIeH OKCHUIOB (HA MPHUMEpE BOJBI, YIIIEKUCIOrO rasa, HEraleHoH M3BECTH), JETYYUX BOJOPOIHBIX COCTUHEHHN (Ha
MIpUMepe XJIOPOBOAOPOIA U aMMHaKa), OCHOBaHMN (Ha NMpUMepe TUIPOKCHAOB HATpHs, KaIWd W KalblMs), KUCIOT (HAa MpUMEpPE CEPHOM KHUCIOTHI) U cojeil (Ha
pUMepe XJI0pHia HaTpHs, KapOoHaTa Kalbius, Gochara KaibIus);
OTIPEIETISATh BAJICHTHOCTh U CTEIIEHb OKUCIIEHHUS 3JIEMEHTOB B BEIIECTBAX;
COCTaBJIATh POPMYJIIBI OKCUIOB, OCHOBAHH, KHCIIOT U COJIEH MO BAJIEHTHOCTSIM M CTETICHSM OKHCIICHUS DIIEMEHTOB, a TAKXKe 3apsaM UOHOB, YKa3aHHBIM B TaOIHIle
PacTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIEH;
COCTaBJIATh Ha3BaHHS OKCHUIOB, OCHOBaHWH, KUCIIOT U COJICH; CPAaBHUBATH BaJICHTHOCTD U CTETIEHb OKHUCIICHUS, OKCHIBI, OCHOBAHHUS, KACIOTHI U COJIH IO COCTaBY;
WCIIONIb30BaTh TaOIMITy PACTBOPUMOCTH IS OTIPEICTICHHUS PACTBOPUMOCTH BEIIECTB;
YCTaHaBJIUBATh 'CHETUYCCKYIO CBA3b MEXKAY OKCHUJIOM U TUAPOKCUAOM U HaOGOpOT; MMPUYNHHO-CJICICTBEHHBIC CBA3U MEKAY CTPOCHHUEM aToOMa, XUMHYECKOM CBS3BIO
U TUIIOM KpHCTaHHI/IquKOﬁ PEHICTKHU XUMUYCCKUX COGHHHGHHP'I;
XapaKTEepU30BaTh aTOMHbIE, MOJIEKYJISIPHbIE, HOHHBIE METAJUIMUECKUE KPUCTAJUIMUECKHUE PEIIETKHU; CPEly PACTBOPaA € MOMOIIBIO MKabl pH;
IIPUBOJMTH IPUMEPHI BEILECTB C Pa3HBIMM TUIIAMH KPUCTAJNINYECKON PEIIETKH;
IIPpOBOJUTH Ha6JHO)IeHI/I$I 3a CBOMCTBAMH BCIIECTB U ABJICHUAMU, IIPOUCXOAAIINMHU C BEHICCTBAMU,
co0JIroaTh NpaBuiia TEXHUKK 0€30IacCHOCTH NIPY NPOBEACHUHU HAOIIOACHU 1 OIBITOB;
HCCIIEI0BATH CPELy PAacTBOpPa C MOMOIIBIO0 HHANKATOPOB; SKCIIEPUMEHTAIIBHO Pa3IniaTh KUCIOTHI U IEN0YH, OIb3YsICh HHANKATOPAMU;
WCIIOJIb30BaTh MPH PEIICHUH PAacUeTHBIX 33]au MOHSATHS «MaccoBasi JOJIS DJIEMEHTa B BEIIECTBE», «MacCOBas JIOJsl pAaCTBOPEHHOTO BENIECTBAY, «OOBEMHAS JOJIS
ra3000pa3HOro BEIIECTBAY;
MPOBOJUTH PACYETHl C HCIIOJIB30BAaHMEM IOHSITHH «MaccoBasi JOJI DJIEMEHTAa B BEILECTBE», «MAaccoBas MOJS PAaCTBOPEHHOTO BEILECTBa», «OOBEMHAs OIS
ra3000pa3HOTO BEIIECTBAY.



MeTtanpenMeTHbIe pe3yabTaThbl 00yUeHHs

VYyamuiics nomKeH ymenoy:

COCTaBJISTh Ha OCHOBE TEKCTa TaOJIMIIbI, B TOM YHCIIE ¢ puMeHeHueM cpeacts UKT;

MTOJT PYKOBOJICTBOM YUUTEJS MTPOBOJANUTH OTIOCPEI0OBAHHOE HAOIIOICHIE

OJT PYKOBOJICTBOM YUUTEIIS OPOPMIIATh OTUYET, BKIIOYAIOIINI ONMMCAHUE SKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BEIBOJIOB;

OCYIIECTBIIATh HHAYKTUBHOE 0000MIeHHE (OT €IUHUYHOTO JOCTOBEPHOTO K OOIIEMY BEPOSTHOCTHOMY), T. €. ONPENENSTh OOIIHMe CYIICCTBCHHBIC MPU3HAKU JIBYX U
0osee 00BEKTOB U (PUKCHPOBATH MX B (hOpME TOHSATHS HITH CY>KICHUS;

OCYIIECTBIIATh JCAYKTHBHOE 0000IIecHHE (ITOBEICHHE SIMHUYHOTO JOCTOBEPHOIO IO O0INee JOCTOBEPHOE), T. €. aKTyalIM3UpPOBaTh MOHSATHE WM CYXJICHUE, U
OTOXKIIECTBJIATH C HUM COOTBETCTBYIOIIHME CYIIECTBEHHBIC MPU3HAKU OJTHOTO WK 00Jiee OOBEKTOR;

OTIPEIETISATH aCMIEeKT Kiaccu(pukanmm;

OCYIIECTBIIATH KIIACCHU(DUKAIIHIO;

3HATh U MCIIOJIb30BaTh Pa3IUYHbIC (DOPMBI MPEACTABICHUS KiIacCH(pHUKAIIHY.

Tema 5. H3meHeHusi, npoucxoasimue ¢ emecrsamu (12 u)

IlonsTHe sBIeHUIN Kak I/I3M€H€HI/II\/'I, IMPOUCXOAAIINX C BCHICCTBAMMU. ﬂBJICHI/ISI, CBA3aHHBIC C U3BMCHCHHUCM KPUCTAINIMYCCKOr0 CTPOCHUA BCUICCTBA IIPU
IIOCTOSAHHOM €TI0 COCTaBC, (I)I/I3I/I‘ICCKI/I€ sBiaeHus. Ddusnyeckue SABJICHUS B XUMHUH: AUCTUWIIANNA, KPpUCTAJUIM3alusd, BbIIIapWMBaHHWEC W BO3IOHKAa BCIICCTB,
neHTpuyrupoBaHue.

SIBneHws, CBSI3aHHBIE C M3MEHEHHEM COCTaBa BEILECTBA, - XUMHUUECKUE peaknuu. [Ipu3Haku M ycloBHs MpOTEKaHUsl XUMUYecKkuX peakuuii. [Tonstre o0
9K30- U SHAOTEPMUUECKUX peakuusax. Peakiny ropeHns Kak 4acTHBIM Ciiy4aid 9K30TepMUYECKUX pPeaKlUi, MPOTEKAIOIIUX C BIJIEJICHUEM CBETa.

3aK0H COXpaHEHHUS MacChl BEIECTB. XUMUYECKHE ypaBHEHMs. 3HaUeHIe HHIEKCOB U K03 urmeHToB. CocTaBlieHHE YPaBHEHNH XUMUYECKIX PEaKIINH.

PacueTsl o XxuMuuecKkuM ypaBHEHUsIM. Pelienue 3amad Ha HAaXOXXICHUE KOJIMYECTBA BEILECTBA, MACCHl MM 00BbEMa MPOAYKTa PEAKUUH 110 KOJIMYECTBY
BEIIECTBa, Macce WM 00BbeMy UCXOTHOTO BellecTBa. PacueTsl ¢ MCTIONBb30BaHUEM MOHSTHSI «0Js», KOTAa MCXOJHOE BEIIECTBO JAHO B BHJIE PACTBOPA C 3aaHHOM
MacCOBOH 10J1€ paCTBOPEHHOI'O BEIIECTBA WM COACPKUT ONPEACICHHYIO JOJI0 IPUMECEH.

Peakuuu paznoxenus. [loasarue o ckopoctu XxumMuueckux peakuuid. Karannzatopsl. @epMeHTHI.

Peakiuu coequnenus. Karanurudeckue u HekatanuTuueckue peakiun. O0patuMble 1 HeOOpaTUMBbIE PEaKIIHH.

PeaKHI/II/I 3aMCUICHUS. SﬂeKTpOXI/IMI/IquKI/Iﬁ paa HaHpH)KeHI/Iﬁ MCTaJIJIOB, €ro UCIIOJIB30BaAHUEC [JIA IMPOTrHO3UPOBAHNSA BO3MOXKHOCTU IMPOTCKAHUA peaKHI/Iﬁ
MEXIy MeTalJlaMHi ¥ pacTBOpaMH KUCJIOT. Peakuny BEITECHEHHUS OJJHUX METAJUIOB U3 PACTBOPOB MX COJICH IPYTUMH METaJIaMH.

Peakiun oOMena. Peakuuu Helfitpanu3anuy. Y clIoBHs IPOTEKaHUS peakuii 0OMEHa B pacTBOpax /10 KOHIIA.

Tunel XUMHYECKUX peakiuii (1o MPHU3HAKy «YHCIO W COCTAaB MCXOJHBIX BEIIECTB M MPOAYKTOB pEaKlMW») Ha NpPUMEpPE CBOMCTB BOABI. Peaxius
Pas3NoXEHHsl - 3JEKTPOJIN3 BOAbl. Peakuuy coeluHEHUs - B3aMMOJEHCTBHE BOIBI C OKCHIAAMU METalioB W HeMmeTaywioB. llomstune «runmpokcunael». Peakuuu
3aMEIIEHUs] - B3aMMOJEHCTBME BOIBI C ULICJOYHBIMM M  IIEJOYHO3EMENbHBIMH MeTalulaMu. Peakunm oOMmMeHa (Ha mnpuMepe THAPONH3a Cyiab(uaa
ANFOMHUHHUA U KapOuaa KaJbIlus).

Pacuérnble 3amaum. 1. Brraucinenue mo XMMHYECKUM YpaBHEHHMSM MAacChl HJIM KOJMYECTBA BEIIECTBA MO M3BECTHOM Macce MM KOJUYECTBY BEIECTBA
OJHOTO U3 BCTYMAIOUINX B PEAKLMIO BEIIECTB WIH MIPOAYKTOB peakuuu. 2. BrruncieHne Macchl (KOIMYecTBa BELIeCTBA, 00beMa) MPOILyKTa Peaklny, eciii U3BeCTHA
Macca MCXOIHOTO BEIECTBA, COAEPIKAIEro ONPEAEICHHYI0 OI0 MpuMeceil. 3. Boruncinenne mMacchl (KOJMYECTBA BEUIECTBA, 00beMa) MPOLYKTa PEaKIHH, €CIIN
M3BECTHA Macca pacTBOpa U MaccoBast JOJIsl paCTBOPEHHOIO BEILIECTBA.

IIpenmeTHBIE pe3yabTaThI 00yYeHHS:

VYyamuiics T0oMKeH ymems.

KJIacCU(UIMPOBATh XUMHUYECKHE PEaKIMU MO YHCIY U COCTaBY MCXOJHBIX BEIIECTB U TPOJYKTOB pPEaKIMH; TEIUIOBOMY S(PQEKTy; HaNpaBICHUIO NMPOTEKAHUS
peakluy; y4acTHIO KaTaln3aTopa;

WCTIONB30BaTh TaONMIly PacTBOPUMOCTH Uil ONpEAEICHUS BO3MOXKHOCTH NPOTEKAHHs PEAKUUH OOMEHa; SIEKTPOXMMHYECKUI Psili HANpsHKEHUH (aKTUBHOCTH)
MCTAJIJIOB U1 ONPECACIICHUA BO3SMOXKHOCTH IMTPOTCKAaHUA peaKI_[I/Iﬁ MEXAY METAJlIaMU U BOJAHBIMU PaCTBOpaM KHUCJIOT U COHeﬁ;



HaOJIr01aTh U ONUCHIBATh NPU3HAKU U YCIOBUS TEUEHUS XMMUYECKUX PEaKLUH, eJaTh BbIBO/bI HA OCHOBAaHUHU aHAIN3a HAOMIOICHUH 32 SKCIIEPUMEHTOM;
MPOBOJUTH PacyeThl M0 XUMHUYECKHM YPaBHEHHSM Ha HaXOXICHHE KOJIMYECTBAa, MAacchl MM O00ObeMa MPOMYKTa PEaKUHUH IO KOJIMYECTBY, MAacce WU 00beMy
HCXOJIHOTO BEIIECTBA; C MCIOJIb30BAHUEM IIOHATHUS «IOJI», KOIZlA HMCXOJHOE BEIIECTBO JAaHO B BHJE PAacTBOpa C 3aJaHHOW MaccoBOW JoJed pacTBOPEHHOTO
BEIIIECTBA WIN COACPIKUT ONPENEICHHYIO T0JII0 IIPUMECei.

MeTtanpenMeTHble pe3yJibTAThI 00y4eHHs

Yyamuiics JOJKEH yMems.

COCTaBJIATh Ha OCHOBE TEKCTa CXEMBI, B TOM 4HcIe ¢ npuMeHeHneM cpencts KT,

CaMOCTOSITEIBHO OQOPMIISITH OTUET, BKJIIOYAOIIMIA ONMCAHKE SKCIIEPUMEHTA, €r0 pe3yIbTaToB, BHIBOJIOB;

WCTIONB30BaTh TaKOW BUJI MBICIIEHHOTO (MI€JIbHOTO) MOJICIMPOBAHHMS, KaK 3HAKOBOE MOJCITUPOBaHUE (Ha MpUMepe YpaBHEHUH XUMHUYECKHIX pEaKiuii);

pas3nu4ath 00beM U COAEp)KaHUE HOHATHH;

pas3nu4aTh pOJOBOE U BHIOBOE ITOHATHS,

OCYILECTBIISTH POJOBUIOBOE OMpEIeICHUE MOHSTHH.

JdemoncTpanuu. [lpumeps! ¢uznyeckux siBieHWi; a) TuaBiueHne mapaduHa; 0) auddys3us AYMIUCTHIX BEMIECTB C TOPAIICH JAMIOYKK HaKaJIHBAHMS.
[Ipumepsr XUMUYECKUX SBICHUH: a) TOPEHHWE Maraus; 0) B3aMMOIEHCTBHE COJITHOW KHCIIOTHI C MPaMOpPOM WIJIM MeNIoM; B) monydeHue ruapokcuaa memu (II); r)
pacTBOpeHHEe MOITY4YeHHOr0 THAPOKCHAA B KHCIOTax; 1) B3aumozeictBue okcuaa menu (II) ¢ cepHoil KMCIIOTOM MpU HarpeBaHUM; €) pasioKeHHe MepMaHraHaTa
KaJIust; %K) B3aUMOJACHCTBHE pa30aBlIeHHBIX KUCIOT C METaJIIAMH.

JlaGopaTopHble ombIThl. 3. CpaBHEHHE CKOPOCTHM WCHApeHUs BOABI W CIHPTa 10 HMCYE3HOBEHHWIO WX Kamelb Ha (QWIBTPOBATBHON Oymare.
4. OkucneHre Meau B IUIaMEHU CIIMPTOBKHU WM ropeniku. 5. [loMyTHeHHe N3BECTKOBOM BOJBI OT BBIIBIXaEMOI'0 YTIEKUCIIOTOo Ta3a. 6. [lonydyeHue yriekucioro rasa
B3aUMOJICUCTBHEM COJIBI U KUCIIOTHL. 7. 3aMelienue Meau B pactBope xjopuaa menu (1) skemezom.

IpakTuyeckass padora Ne S. [Ipr3Haky XUMHUECKUX PEAKITHI.

IIpeameTHble pe3yabTaThl 00yUYeHHUs:
VYvyamuiics 1OJKEH ymMemsb.
oOpammaTscs ¢ 1abopaTOpHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMH MPHUOOPaMU B COOTBETCTBUY C IIPABIIIAMHU TEXHUKHU 0€30MIaCHOCTH;
BBIMOJIHATH IPOCTEHILINE TPUEMBI PA0OTHI C J1a00PaTOPHBIM 000PYIOBAaHUEM: J1a00OPATOPHBIM IITATUBOM; CIIMPTOBKOMH;
Ha6JHOI[aTI) 3a CBOMCTBAMHU BCIIECTB U SABJICHUAMU, IPOUCXOAAIIUMHA C BEHICCTBAMMU,
OTHCHIBATh XUMHUECKUI KCIIEPUMEHT C TIOMOIIBIO0 €ECTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U A3bIKAa XUMUH;
JieNaTh BBIBOABI 10 PE3YJIbTaTaM IPOBEJCHHOTO HKCIIEPUMEHTA;
TOTOBUTH PAcTBOPHI C ONPEIEIEHHON MacCOBOM JA0JIel paCTBOPEHHOTO BELIECTRA,
MIPUTOTOBUTH PACTBOP M PACCUMTATh MAaCCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BEIIECTBA.
MeTanpeaMeTHble pe3yJbTAThl 00y4eHUs1
VYvyamuiics I0JKeH ymens:
CaMOCTOSITEIIFHO UCTIONIb30BATh OMOCPEIOBAHHOE HAOIIOIEHHE.

Tema 6. Teopust 3J1eKTPOJIUTHYECKON AUCCOLMAINH H CBOICTBA KJIACCOB HEOPTaHUYECKUX COeUHeHu (22 u)

Tlonstue 00 BHCKTPOHHTH‘IeCKOﬁ Jucconualmm. 9J'IGKTpOJ'II/ITBI U HEDJICKTPOJIUTEL. Mexanuszm JUucconranru SBJICKTPOJIMTOB C Pa3IMYHBIM THUIIOM
XUMHUYECKOH cBs3H. CTeneHb 3IeKTPOIUTHIeCKON aucconnanii. CHiIbHBIE U cl1abble 3JIEKTPOIIUTHL.

OCHOBHBIE TOJOXEHUSI TEOPUH BIIEKTPOIUTHYECKOH auccouuanvu. MoHHbIE ypaBHEHHs peakuuid. YCJIOBHA NPOTEKAaHHWS peakuuu oOMeHa MEXay
JIEKTPOJIUTAMHU JI0 KOHIIA B CBETE MOHHBIX NPE/ICTaBICHUM.

Kiraccudukarys nOHOB 1 UX CBOMCTBA.

Kucnotsl, ux knaccugpukanus. Juccouuanns KUCIOT U MX CBOHCTBAa B CBETE TEOPHM AIIEKTPOIUTHYECKON Iucconmanuy. MonekylsipHble U UOHHBIE
YpaBHEHHUs peakUMi KHCIO0T. B3zammoneicTBue KHCIOT ¢ MeTamaMHu. DIEKTPOXHMUYECKUM psii HANpsDKEHUM MeTauoB. B3anMopelcTBUE KUCIIOT ¢ OKCHIAMHU



MeTauIoB. B3ammomelicTBre KHCIOT ¢ OCHOBAaHUSAMHM - pEaKIusl HEWTpanm3anuu. B3anMoaeicTBre KUCIOT ¢ coysiMH. Vcrmonp3oBaHue TaOIHUITI PACTBOPUMOCTH
JUTSL XapaKTEPUCTUKU XUMUUECKUX CBOMCTB KHUCIOT.

OcHoBanus, ux kraccudurarus. Jucconuaiis OCHOBaHUA W UX CBOMCTBA B CBETE TCOPHH IECKTPOIUTHICCKON THCcoMaIuu. Bzanmoeiicteue
OCHOBAHHH C KACIOTaMH, KHCIOTHBIMU OKCHJIAMH H COJISIMU. VICITONTb30BaHNE TaOIUIBI PACTBOPUMOCTH T XapaKTEPUCTUKN XUMHUIECKIX CBOMCTB OCHOBAHMIA.
Paznoxenue HepacTBOPUMBIX OCHOBAHUM MIPU HATPEBaHUU.

Coun, ux knaccuuKanus U JUCCOIMAINS Pa3IUIHBIX THIIOB cojicii. CBOMCTBA COJIeH B CBETE TEOPUH ICKTPOIMTHICCKON Mucconuanun. B3anmoeiictBue coneii ¢
MeTaJlJIaMH, yCIIOBHSI POTEKAHMUs 3TUX peakiuii. BlanmozeiicTBre comeil ¢ KHCIoTaMu, OCHOBAaHMSMHE U cOJIsiMH. Vcromp30BaHue TabIUIIBI PACTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJICH.

O0001IeHrE CBENICHUI 00 OKCUIAX, X KIIACCU(PUKAIIUN U XUMUYECKUX CBOMCTBAX.

I'eHeTnueckue psApl METAJUIOB U HEMETALIOB. I 'eHeTHYECKas CBSI3b MEXAY KJIaCCaMU HEOPTaHUYECKUX BELIECTB

OKHCIUTETHHO-BOCCTAHOBUTENBHEIE peakiui. OKUCIUTEIh i BOCCTAHOBUTEI, OKACICHHE U BOCCTAHOBJICHHE.

Peakimn MOHHOTO OOMEHa W OKHCIMTEIHLHO-BOCCTAHOBHTEIbHBIC peakinuu. COCTaBICHUE YpPaBHEHHH OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX DPEaKIUN
METOJIOM 3JIEKTPOHHOTO OanaHca.

CBo¥iCTBa MPOCTHIX BEIIECTB - METAIIOB U HEMETAJIOB, KHCIIOT U COJIEH B CBETE MPEICTABICHNH 00 OKACIUTEIHHO-BOCCTAHOBUTEIHHBIX MPOIECCAX.

IIpeaMeTHBIE pe3yabTaThl 00yUeHHsI:

VYvyamuiics 10JKEH yMemyb.

KCIONb30BaTh MPU XapPAKTEPUCTUKE MPEBPAILICHUM BEIIECTB MOHATHUS: «PACTBOP», «IJCKTPOJIUTUYECKAS IUCCOLUALUS», (BJIEKTPOJIUTHDY, «HEIICKTPOIUTHLY,
«CTENeHb JTUCCOLUAIUNY, CHIIBHBIC JJICKTPOJUTHI), «CIa0ble AJIEKTPOIUTH», «KATHOHBD», «AHUOHBI», «KHUCIIOTBI), «OCHOBAHUS», «COJIN», «HMOHHBIC PEAKIIMH»,
«HEeCcoJIe00pa3yoIue OKCUIB), «COJIC00Pa3yIOIINe OKCUIBD», «OCHOBHBIC OKCHJIBI), «KUCIOTHBIC OKCHIIBD»Y, «CPEAHHUE COJINY», KKUCIBIC COJIM», «OCHOBHBIC COJIMY,
«TEHETUYECKUU PSII», KOKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUNY, KOKUCIUTENbY, «BOCCTAHOBUTENBY, «OKHUCIICHHUE), «BOCCTAHOBIICHHE);

OIHCHIBATh PACTBOPEHHE KaK (PU3UKO-XUMHUYIECKHI ITPOIIECC;

HWITIOCTPUPOBATL MNMpPUMEPAMH OCHOBHBLIC ITOJIOKCHHA TCOPHUUN SHCKTpOHHTHqCCKOﬁ Aucconrann, reHETUYCCKYIO0 B3aWMOCBA3L MCXKAY BCHICCTBAMU (HpOCTOC
BEIIECTBO — OKCHJ] — THAPOKCH]I — COJIb);

XapaKTepu30BaTh OOIIME XWMUYECKHE CBOWCTBAa KHUCIIOTHBIX M OCHOBHBIX OKCHOB, KHCIIOT, OCHOBAaHHMH ¥ COJIeH C TO3HIWN TEOPUH 3JICKTPOIUTHIECKON
JIMCCOLIMAIINY; CYITHOCTh JJIEKTPOJIMTUYECKON JUCCOLMALMM BEUIECTB C KOBAJIEHTHOW MOJSPHON M MOHHOM XMUMHUYECKOM CBSI3bI0; CYUIHOCTh OKHUCIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIIMIA;

NPUBOANUTHh MPUMEPHl PEAKLMHA, MOATBEPKIAIOIIUX XUMUYECKHE CBOMCTBAa KHUCIOTHBIX M OCHOBHBIX OKCHJOB, KHCIOT, OCHOBAaHUH U COJIEH; CYIIECTBOBAaHUE
B3aUMOCBSI3H MEKy OCHOBHBIMH KJIACCAMH HEOPTraHUYECKUX BEIIECTB;

KJIACCU(PUIMPOBATH XMMUYCCKUE PEAKIIUH 110 «U3MEHEHHUIO CTEIICHEH OKUCIICHHS DJIEMEHTOB, 00Pa3yIONIUX Pearupyrollrue BEIIeCTBa;

COCTABJISITh YPABHEHUS HJICKTPOJIUTHUUECKON AUCCOLMALUU KUCIOT, OCHOBAHUM U COJICH; MOJNEKYJIAPHBIE, MTOJHBIE U COKPAILICHHbIC MOHHBIE YPABHEHUS pPeaKuil C
y4acTHEM DIIEKTPOJHUTOB; VYpPaBHEHUS OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIMid, WCIONB3Yys METOJ] DJIIEKTPOHHOTo OanaHca; ypaBHEHHUS pPEaKIHid,
COOTBETCTBYIOIIUX TIOCIIEI0BATCILHOCTH («IIETIOYKE») MPEBPAIICHIN HEOPTaHUIECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

OTIPEIEIIATh OKUCINUTEIh U BOCCTAHOBUTEh, OKHCICHHUE M BOCCTAHOBIICHUE B OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKITUSX;

YCTaHABIUBATh IPUUUHHO-CIICICTBEHHBIEC CBSI3U: KJIACC BELIECTBA — XMMHUYECKHE CBOMCTBA BEIIECTBA;

Ha6JHOlIaTI) " OIMHUCBIBATH pCaKIHUU MEXKY JJICKTPOJIUTaAMU C ITIOMOIIBIO €CTCCTBEHHOT'O (pyCCKOI‘O niIn pO)IHOI‘O) S3bIKA U A3bIKAa XUMUU,

IIPOBOJUTH ONBITHI, MOATBEPKAAOINC XUMUYCCKUEC CBOMCTBa OCHOBHBIX KJIAaCCOB HCOPraHNYCCKUX BEIICCTB.

MetanpeanMeTHBbIe pe3yabTaThl 00y4eHH

VYyamuiics T0oMKeH ymems.

ACIaTh MOMETKH, BBIIIMCKU, UTUPOBAHUEC TCKCTA,

COCTAaBIISITh TOKJIA;

COCTaBJIATh Ha OCHOBE TE€KCTa TpaduKu, B TOM duciie ¢ npumeHenneM cpeacts UKT;

BJIAACTh TAKMUM BUIOM H3JIOKCHUSA TCKCTA, KaK PACCYXKJICHUC,



UCIIOJIb30BaTh TAaKOil BUJ MBICIEHHOIO (MII€aJbHOI0) MOJAEIMPOBAHMS, KaK 3HAKOBOE MOJAEIMPOBaHHE (Ha MpPUMEPE YPaBHEHUH peakuuil AMCCOLMALUM, HOHHBIX
YpaBHEHUH peakiuil, MOTypeaklnii OKUCICHUS-BOCCTAHOBIICHNU);

pa3nu4aTh KOMIIOHEHTHI J0Ka3aTeNIbCTBA (TE€3UC, apryMEHThI U (OpMY IOKA3aTeNIbCTBA);

OCYILECTBIIATH MPSIMOE HHIYKTUBHOE JOKA3aTeIbCTBO.

JdeMoncTpanmu. McnpiTanne BemecTB M HUX pPacTBOPOB HA  AIIEKTPOIPOBOAHOCTH. 3aBHUCHUMOCTBH 3JEKTPONPOBOJHOCTU YKCYCHOW KHCIOTBHI OT
KOHIIeHTpanuu. B3aumoaeiicTBre IMHKa C CEpOid, COIAHOM KUcnoToil, xaopugom meau (II). F'opernne maraus.

JlaGopaTopHble onbITHL. 8. Peakiny, XxapakTepHbIe ISl paCTBOPOB KUCIOT (COSHOW MK cepHOM). 9. Peaknmm, XapaKTepHBIE IJIT PACTBOPOB IIEIIOYCH
(ruppokcumoB Hatpust i Kanus). 10. [lomydeHue u cBoHCTBa HEpacTBOPHUMOro OCHOBaHMS, HanpuMmep ruapokcua meau (II). 11. Peakumu, xapakTepHble AJIs
pacTtBopoB coneil (Hampumep, s xjopuga meau (II)). 12. Peaknum, xapakTepHble Al OCHOBHBIX OKCHIOB (Hampumep, IJis okcuaa Kambims). 13. Peaknwwm,
XapakTepHbIE U1 KUCIOTHBIX OKCHIOB (HaIIpUMED, VI YIJIEKUCIIOrO rasa).

IIpakTu4yeckas padora Ne 6. CBoiicTBa KHCIIOT, OCHOBaHHI, OKCHIIOB U COJICH.
IIpakTHyeckast padora Ne 7. Pernienne skcriepuMEeHTAIbHBIX 3a/1a4.
IIpeameTHbIe pe3yabTaThl 00yUeHUsI
VYyamuiics I0JKeH ymeny:
oOpamatecs ¢ 1abopaTOPHEIM 000PYAOBAaHHEM M HarpeBaTebHBIMHU MPHUOOPAMHU B COOTBETCTBHH C MPAaBUIAMU TEXHUKH 0€30I1aCHOCTH;
BBITIOJIHSATH MPOCTEHININE MPUEMBI 00paIIEHUsI ¢ 1IAOOPATOPHBIM 000PYAOBAaHHEM: JTAOOPATOPHBIM IITATHBOM, CIIMPTOBKOI;
Ha0Jr0aTh 38 CBOWCTBAMH BELLECTB U SIBICHUAMH, IPOUCXOISIINMH C BELIECTBAMU;
OTHCHIBaTh XUMHUECKUH 3KCIIEPUMEHT C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKa U A3bIKAa XUMUHU;
JIeJ1aTh BBIBOABI IO pe3ysbTaTaM MPOBEAECHHOTO SKCIIEPUMEHTA.
MeranpeaMeTHble pe3yJibTaThl 00y4eHUs
VYyamuiics I0JKeH ymeny:
OTIPEEIISATh, UCXO U3 yueOHOM 3a1a4K, HEOOXOAMMOCTh HEMTOCPEICTBEHHOTO HITH OTIOCPEA0BAHHOTO HAOIIOICHHS;
CaMOCTOSITEIBHO (POPMHUPOBATE MPOrPAMMY IKCIIEPUMEHTA.

9 kaace
(68 1, 2 4 B HENEINIO)
Tema 1. O0mas xapakTepuCcTHKA 3JIeMeHTOB (4 yaca)

ATOMBI I MOJIEKYJIBI.

XHUMHUYECKHI SIIEMEHT.

SI3BIK XUMUH.

3HAKU XUMHUYECKHX 3JIEMEHTOB.

Xumnueckue popmynsl. Ctpoenue aroma. SAnpo (IpoToHbI, HEUTPOHBI) U ANEKTPOHBL. M30ToIEL. CTpoeHHE IIEKTPOHHBIX 000JI04eK aTOMOB MEpBbIX 20 3JIeMEHTOB
[lepuoanueckoii cuctemsl .M. Menzneneesa.

[lepuoamuecknii 3akoH u [leproanyeckas cucrema xummuueckux 3iaemenToB J[.1. Menaeneesa. [ pymnmer u nepronst [lepuoamyaeckoit cuctemsl. CBOICTBA MTPOCTHIX
BEIIECTB (METAJIOB U HEMETAJIJIOB).

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB aTOMOB IPOCTHIX BELIECTB M COSIMHEHHH, 00pa30BaHHBIX XMMUYECKUMH JIEMEHTAMH B IIPeAeiax IIaBHBIX MOATPYI U
neproaoB [ICXOM.



[Tman xapakTepuCTUKA XUMUYECKOTO dreMeHTa. CBOHCTBA MPOCTHIX BEMIECTB (METAIOB U HEMETAJLIOB).

KucnoTHbIH MM OCHOBHBIN XapaKTep OKCHAA 3JIEMEHTa KaK OTIMYUTEIbHBIN NPU3HaK.

3aBUCUMOCTh XUMHYECKIX OKCHIOB M THAPOKCHUIIOB 3JIeMEHTOB 0009HEBIX oArpytt [1C /.M. MenaeneeBa OT cTeTIeHeH OKUCICHUS MX aTOMOB,

I'eneruueckue psijbl.

AM(pOTEpHOCTh OKCHIOB B THAPOKCHIOB.

PacuérHble 3a1auu. 1. Berancienne MaccoBOil JOMUM XUMHUYECKOTO 3JIEMEHTa 1Mo PopMysie COeAMHEHHSI, MAacCOBOM [I0JIM BEIIECTBA B PACTBOPE;
KOJIMYECTBA BEIIECTBA, 00beMa HWJIM MAacChl 110 KOJIMYECTBY BEIIECTBA, 00beMa UM MACChl PEareHTOB WIIM MPOAYKTOB PEAKIIMH, HAXOISIINXCS B
U30BITKE M HEJJOCTATKE.

IpakTnyeckas padora Ne 1 «[lomyyenne aMmpOTEPHBIX TUAPOKCHIIOB U OKCHUIIOBY.

IIpenmeTHbIE pe3yabTaThl 00yUYeHHSA

VYyamuiicst JOJIKEH ymems:

* HCIIOJIb30BaTh MPU XapaKTEPUCTHKE MPEBPAIICHUM BEIIECTB MOHATHUS: «XUMUYECKUM 3emeHT"," atoM", "Monekyna","0OTHOCUTENbHASI aTOMHAsL U MOJICKYJIsIpHAsI
Macca","cTpoeHue aroma", MOHATHE O TMIePEXOIHBIX dJIEMEHTaX, MoHsITHE amdoTepHOCTH, onpeneierne 113 n crpoerne IICXOM.

* 0OBACHATH XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEILIECTB.

* XapaKTepU30BaThb XUMUYECKHE 3JIEMEHTHI 1—3-T0 nepuo10B MO uX MosoxeHuto B [lepuonnyeckoii cucteme XxuMuueckux anemenTosn /1. 1.
MenpeneeBa: XMMUYECKUN 3HAK, TOPAIKOBBIM HOMEP, IEPUO/, TPYIINA, TOATPYIINa, OTHOCUTENIbHAsA aTOMHAs Macca, CTpOSHUEe aToMa (3apsi siapa,
YHCIIO MPOTOHOB M HEHTPOHOB B sIJIpe, 00IIee YMCIIO0 JICKTPOHOB, PACIIPEICIICHHIE YIICKTPOHOB 10 AJIEKTPOHHBIM CJIOSIM, IIPOCTOE BEIIECTBO, (hopmya,
HA3BaHME U THUI BBICIIETO OKCUJA U TUAPOKCUAA, JIETY4YEr0 BOJOPOJIHOTO COSAMHEHUS (111 HEMETAIIIIOB));

* XapaKTepU30BaTh OOIIME XUMUYECKHE CBOMCTBA aM(pOTEPHBIX OKCUIOB U TUIAPOKCHJIOB;

* COCTaBJISITh W 3aIKMCHIBATh TEHETUYSCKUM Pl aM(DOTEPHBIX OKCHUIOB M THIPOKCHIOB;

* IPUBOJUTH MPUMEPHI PEAKIIHA, TTOATBEPHKIAIONINX XUMHUIECCKHE CBOMCTBA aM(POTEPHBIX OKCHUIOB U THIPOKCHJIOB;

* POBOJMTH OIBITHI, TOATBEPKIAIONINE XUMUYECKHUE CBOMCTBA aM(POTEPHBIX OKCHJIOB U THAPOKCHIOB.

MeTanpeaMeTHble pe3yJibTAThl 00y4eHUs1
Yvyaiuiics 10JKEH ymMemsb.
* ONpEAeIATH LeNb YUeOHOM JACSITEIIBHOCTH C TTIOMOIIBIO YUUTENSI K CAMOCTOSITEIIbHO, UCKATh CPEJICTBA €€ OCYIIECTBIICHUS, padoTast 1Mo IJIaHy,
CBEPSITh CBOM JICUCTBHUSA C IENIbIO U MTPH HEOOXOIMMOCTH UCIIPABIISITh OMIMOKH C TIOMOIIBIO YUUTENS M CAMOCTOATEIBHO; COCTABIAThH aHHOTAIIUIO
TEKCTA;
* Cco37aBaTh MOJEIH C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA U MPECTaBICHUEM HX B TPOCTPAHCTBEHHO-TPapUIECKON MITH 3HAKOBO-
CUMBOJIMYECKOU (popMme;
* OMpeenaTh BUIbI KIAcCU(PUKAIIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);
® OCYHMIECTBJIATH NPSAMOE AEAYKTUBHOE JOKA3ATEINBCTBO.
JeMoHcTpanun
* pasnuunabsie hopmel Tabmuiet [. . MeHnneneesa.
* MO aTOMOB 3JIEMEHTOB 1—3-T0 Ieproa0B.

Tema 2. CxopocTh XuMHYecKoii peaknuu. XuMu4yeckoe paBHoBecne (4 yaca)

XuMmuyeckasi peakiusi.



VYcnoBus ¥ IpU3HAKKA XUMHUYECKUX PEaKIUi.

COXpaHCHI/Ie MacCChbl BCHICCTBA IPHU XUMUUCCKUX PCAKIUAX.

KHaCCI/I(pI/IKaI_II/IH XUMHUYCCKHUX peaKum“I 110 pa3JIMYHBIM IIPU3HaAKaM: YHUCJIY U COCTaBy UCXOJHBIX U IOJTYUCHHBIX BEIICCTB; U3SMCHCHHUIO CTEIICHEH OKUCIICHUS
XUMHUYCCKHUX 3JICMCHTOB,; IIOITIOMICHUIO UJIN BBIACICHUIO DOHCPI'UH.

IlonsTue o CKOPOCTU XUMHUYECCKUX peaKHHﬁ. KaTaJ'IPISaTOpI)I.

3aBUCHMOCTh CKOpPOCTHU XUMHNYCCKUX pCaKHI/II‘/'I OT KOHICHTPALUHN pCarupyromux BCUICCTB, TCMIICPATYPhI, IPUPOJALI PCATUPYIOINX BEIICCTB.

OOpatuMble U HEOOpaTUMBbIE PEAKLIUU. Y CIIOBUS CMEIEHUE XUMHUECKOTO PAaBHOBECHS.

Pacuérnbie 3anaun. 1. OnpeneneHre CKOPOCTH XUMUYECKUX peaklui. 2. PacuéTel 10 ypaBHEHMSIM XUMUYECKUX PEAKLUI, NCII0JIb3YS IOHATHS
«MOJISIPHAsl Maccay, «MOJIAPHBIA 00bEM», «TEPMOXUMHUYECKUE YPABHEHUSY, «TEIIOBOM 3(h(eKT peakuum.

IIpakTnyeckas padora Ne 2 «3aBUCUMOCTb CKOPOCTH XMMHUYECKHUX PEAKLUM OT YCIOBUN».

IIpeaMeTHBIE pe3yJabTaThl 00yUeHHs

VYyamuiicst JOJKEH ymems:

* JaBaTh XapaKTEPUCTUKY XMMHUYECKUX PEAKLUH 110 YUCIYy U COCTaBY UCXOJHBIX BEIECTB U MPOAYKTOB PEAKLIUH; TeIJI0BOMY 3(h(eKTy; HalpaBICHUIO
IIPOTEKAHUs PEAKIMK; U3MEHEHHIO CTEIICHEN OKUCIIEHUS YJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJHBIX BEIIECTB; YY4aCTHIO KaTalIu3aTopa;

* OOBSICHATH U IPUBOAMUTH IPUMEPHI BIMSHUS HEKOTOPBIX (PakTOPOB (IPUPO/Ia pearupyrolMX BeIEeCTB, KOHIIEHTPALUS BEIECTB, AaBJICHHE,
TEeMIIEpaTypa, KaTaau3aTop, IOBEPXHOCTb CONPUKOCHOBEHHS PEarupyrolIuX BEIIECTB) HA CKOPOCTh XMMHUECKUX PEaKIIMIA;

* HaOJr0/1aTh U ONUCHIBATH YPAaBHEHUS PEAKLUI MEX/1y BELIECTBAMHU C IIOMOLIbIO €CTECTBEHHOTO (PYCCKOIO MIIM POJIHOTO) SI3bIKA U SI3bIKA XUMHUU;

* [IPOBOAMTH OMBITHI, OJTBEPKIAIOLINE 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakluu OT Pa3InyHbIX (GaKTOPOB (MIPUpPOAA pearupyrouux BelecTs,
KOHIIEHTpaLUs BEILECTB, AaBJIeHHE, TEMIIEpaTypa, KaTaau3aTop, HOBEPXHOCTh CONPUKOCHOBEHHSI pEarupyromux BEIeCTB).

MeTal’lpe}IMeTHBIe pe3yabTaThbl oﬁyqe}mﬂ

VYvyamuiics 10JKEH ymMemsb.

* OIpeleNATh 1efb Y4eOHO! AeATeIbHOCTH C TOMOILBIO YUYUTENS U CAMOCTOATENIBHO, UCKAaTh CPEJICTBA €€ OCYLIECTBICHUS, paboTasi 110 IJIaHy,
CBEPSITH CBOM JIEUCTBHUS C IIEJIbIO U ITPU HEOOXOIMMOCTH UCIIPABIISITh OMIMOKU C TIOMOIIBIO YUUTENS M CAMOCTOSATENBHO; COCTABISATh aHHOTALUIO
TEKCTa;

* co3JaBaTh MOJIEJU C BBIJICJIIEHUEM CYLIECTBEHHBIX XapaKTEPUCTUK 00BEKTa U MPECTABIEHUEM UX B IPOCTPAHCTBEHHO-TpapUUECKON MIIM 3HAKOBO-
CUMBOIIMYecKoii hopme;

* ONpeenaTh BUIbI KIACCU(PUKALNHU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

® OCYILECTBIIATH NPAMOE JEAYKTUBHOE 10KA3aTEIbCTBO.

JdemoncTpauuu
® 3aBHMCUMOCTb CKOPOCTH XMMHUYECKOMN peaklMi OT MPHUPOIbI pEarupyronX BEIIECTB.
® 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIUU OT KOHUEHTPALIMU PEArUPYIOLINX BELIECTB.
* 3aBHCHUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIIMH OT TUTOMIAAN COMMPUKOCHOBEHUS PEArupyIONINX BEIIECTB («KHUTISIITUN CIION»).
® 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIUU OT TEMIIEPATYPhl PEATUPYIOLIHUX BEIIECTB.
* TOMOI'€HHBIN U F€TEPOTrCHHBIN KaTaJIU3bI.
* (hepMEHTATUBHBIN KaTallU3.
* uHruOUpoBaHUE

Tema 3. MeTtanasl (15 yacoB)



[IpocTele BenecTBa - MeETaJIIbIL.

XapakTepHCTHKa TOJ0KEHNS AIEMEHTOB- MeTau1oB B IICXOM.

CtpocHHE aTOMOB METAIIIOB.

Meramyeckue KpUCTANINYECKUE PEMIETKU.

Merannuueckas XUMHUYECKast CBS3b.

dusnveckre CBOMCTBa METAJIIOB IPOCTHIX BELIECTB.

Koppozus metamnoB. CriocoOBI 3alTUTH METAJUIOB OT KOPPO3HUH.

JI€rkue u TsoxENbie MeTauibl. YEPHBIE U BETHBIE METAJLIBI. [[parolieHHbIE METAILIBI.

Meramtyprus u €€ BUIbL.

CrnaBs! u ux kinaccudukanys. YEpHbIe METaIDIbl: IyTYHBI U CTAJIH.

LIBeTHBIE MeTAILTBI: OPOH3a, TATYHD, MEIBXUOP, TIOPATIOMUHUIN. XapaKTepUCTHKA CIIABOB, X 3HAUCHHE.

BoccTranoBuTenbHbIe CBOIICTBa METAIIOB.

B3anmMopeiicTBuE ¢ KUCIOPOAOM U IPYTUMHU HEMETAIIIAMHU.

XapakTeprucTHKa O0IMHUX XUMHYECKAX CBONCTB METAJJIOB HA OCHOBaHWH WX TTOJIOKEHUS B Psy HANPsDKEHMS B cBeTe npeactasierust 00 OBP.

[IpaBuna nprMeHeHHs 3TEKTPOXUMHUUECKOT0 psiJia HAIPSKEHUH PHU OIpeIeIeHUH BO3MOKHOCTH B3aUMOJIEHCTBUA C pacCTBOpAMU KHUCIIOT U COJIEH.
[lenouHbIe U MIETOYHO-3EMENLHBIE METAIUTBI U MX COSIMHECHHUS. XUMHUS U Muia. KoHcepBaHTHI MUILIEBBIX MTPOAYKTOB (MOBapeHHas coiib). CrnocoObl MOTydeHHs
MeTauioB. BaxkHele coequHEHUs Kaablusl KaK CTPOUTENIbHBIE MATEPUAJIbL: MEJ, MPaMOp, U3BECTHSIK, HErallleHasi U3BECTb.

AnromuHMiA. AMGOTEPHOCTh OKCHA, THAPOKCUIA ATFOMUHHMS.

Kenezo. Oxcuapl, THAPOKCUABI U COJH JKeJe3a.

XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl U €ro MOCIEeACTBUS.

Pacuérnbie 3amaun 1. Berancienue MaccoBOd JOMM XUMHYECKOTO 3J€MEHTa 10 OpMyJie COSTUHEHHUS, MacCOBOM JI0JIM BEIIECTBA B PACTBOPE; KOJIMYECTBA
BEIIECTBa, 00beMa WIJIM MacChl 10 KOJIMYECTBY BEIIECTBA, 00bEMa WIIM MAacChl PEarcHTOB MM MPOIYKTOB PEaKIMH, HAXOASIINXCS B U30BITKE U HEJOCTAaTKe. 2.
Pacuérel mo ypaBHEeHHAM XUMHUYECKUX PEAKIIHIA, UCTIONB3YS TOHATHS «MOJIIPHAS Maccay, «MOJIIPHBIA 00BEM», «TEPMOXUMUIECKHIE YPABHEHU, «TETUIOBOM
3¢ dheKT peakiumy.

IIpakTuyeckaa padora Ne 3 «XuMHYECKUE CBOMCTBA COSAMHEHUH MIETOYHO3EMETBHBIX METAIIIOBY.

IIpakTHyeckass padora Ne 4 «XUMHUYECKHE CBOMCTBA THAPOKCHIA ATTFOMUHUS.

IpakTuyeckas paGora Ne 5 «KauecTBeHHbIE peakiuK HA HOHBI Kese3a Fe?’, Fed'y.

IIpeaMeTHbIE pe3yJbTaThl 00y4eHH s

VYyamuiics NOJKEH ymems:

* HCIOJIb30BaTh IPU XapaKTEPUCTHKE METAJUIOB U UX COEIMHEHUI MOHATHUS: «METAJIbI», «Psii aKTUBHOCTH METAJIIOB), «III€IOUYHBIE METAUIbDY,
«UIEJI0YHO3EMEIIbHBIE METAJIIIBDY, UCIIOJIB30BATh UX IPU XapaKTEPUCTUKE METAJLIOB;

* JaBaTh XapaKTEPUCTUKY XUMUYECKUX I€MEHTOB-METAIIOB (IIETOUYHBIX METAJIJIOB, MAarHUs, KaJIbLIUs, AJIFOMUHHUS, Kelle3a) 0 UX MOJI0KEHHUIO B
Ilepuoanueckoii cucremMe xumuueckux 3nemeHToB [1. . MenneneeBa (XUuMUUECKH 3HAK, MOPSIAKOBBIN HOMEp, IEPUOJ, TPYIIA, IOArPYIIIA,
OTHOCHTEJIbHAsl aTOMHAasi Macca, CTpOEHUE aToMma (3aps]l SApa, YUCIIO IPOTOHOB U HEMTPOHOB B Ape, oOlee YUCIIO JIEKTPOHOB, pacipeieeHne
3JIEKTPOHOB IO JIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO, (OpMyJIa, Ha3BaHUE U THUII BBICIIETO OKCHJIA U THJIPOKCUAA);

* Ha3bIBaTh COEIMHEHMSI METAJJIOB M COCTABIIATH UX (POPMYJIBI [0 HA3BAHUIO;

* XapakTepu30BaTh CTPOEHHUE, 00IIHMe (PU3NIECKHE U XUMHUECKUE CBOMCTBA IPOCTHIX BEIIECTB-METAIJIOB;

* 00BSACHATH 3aBUCHMOCTb CBOMCTB (MJIM IIPECKa3bIBaTh CBOMCTBA) XMMUUYECKUX 3JIEMEHTOB-METAIIOB (pajinycCc, METaNINYECKUE CBOWCTBA
3JIEMEHTOB, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMH COETUHEHUH (KHMCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX



OKCHUJIOB ¥ TUJIPOKCHUIOB, OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MOJ0keHus B [leproanueckoit cucteme XuMudeckux 3nnementos /1. U.
MeHnpeneena;
* OMHCHIBAThH OOMIME XUMHUYECKHE CBONCTBA METAJUIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH POJTHOTO) SI3bIKA U SI3bIKA XHUMHH;
® COCTaBJISITh MOJICKYJISIPHBIC YPABHEHUS PEAKIUNA, XapaKTEPUIYIOIINX XUMUYECKUE CBOMCTBA METAJIJIOB U X COCAUHEHHUM, * TAaK)KE DJIEKTPOHHBIE
YpPaBHEHUS IIPOLIECCOB OKUCIICHUS-BOCCTAHOBJICHUS; YPABHEHUS SJICKTPOJUTHUYECKON JUCCOUUALIMU; MOJIEKYJIIPHBIE, ITOJHBIE U COKPAILICHHBIE HOHHBIE
YpaBHEHUS PEAKIUNA C YHJACTUEM DJICKTPOJIMTOB;
* YCTaHaBJIMBAaTh IPUUYMHHO-CIIECICTBEHHBIE CBSI3U MEXKIY CTPOEHUEM aTOMa, XUMUYECKOMN CBA3bI0, TUIIOM KPUCTAJUIMYECKON PELIET- KM METAJIJIOB U
WX COCIMHECHHM, UX OOIUMHU (HPU3UICCKUMU U XUMUYECKUMH CBOMCTBAMU;
® OIMCHIBATh XMMHUYECKHE CBOMCTBA IICI0YHBIX H IIEIIOYHO3EMEIbHEIX METAIIOB, a TAKXKE ATIOMHHHUS U KeJle3a U UX COSAMHECHUN C IIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIM POJIHOTO) SI3bIKA U SI3bIKa XUMUU;
* BBHINOJHSATH, HAOIIOAATh U ONMKCHIBATh XUMUYECKHUI SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEUIIINX KATHOHOB METAJUIOB, TUPOKCH/I- HOHOB;
* oOpamatses ¢ 1abopaTOpHBIM 000PYIOBAaHUEM U HArpeBaTEIIbHBIMK MPUOOPAMH B COOTBETCTBUH C MPABUIIAMU TEXHUKH O€3011aCHOCTH;
* HaOJIt0/1aTh 32 CBOMCTBAMH METAJUIOB Ml MX COCIUHCHHM U SBICHUSMU, IIPOUCXOIAITIMH C HUMU;
* SKCIEPUMEHTAJILHO UCCIEI0BATh CBOMCTBA METAIIJIOB U X COCAMHEHUH, PeIllaTh YKCIIEPUMEHTAIIbHBIC 3a]]a4u 110 TeMe «MeTaliby;
* ONUCHIBATh XUMUYECKUN IKCIIEPUMEHT C MTOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WJIA POJIHOTO) SI3bIKA U SI3bIKA XUMUU;
* [IPOBOAMTH PACUETHI [0 XUMUYECKUM (POpMYJIaM U YPAaBHEHUSM PEAKIUH, MPOTEKAIONINX C Y4aCTHUEM METAIIJIOB U UX COSAMHEHUN.
MeTtanpeameTHblie pe3yJabTaTbl 00y4eHUsI
Y4amuiics JOJKEH ymems:
* paboTarh M0 COCTABICHHOMY IUIAHY, UCIIOIB3Ys HAPSAY C OCHOBHBIMH U JOIOJIHUTEIBHBIE CPEACTBA (CIIPABOYHYIO JTUTEPATYPY, CIOKHBIC TPUOOPHI,
cpencra MKT);
* C TIOMOIIBIO YYHUTEISI OTOUPATH JUIS PEIICHUs yUeOHBIX 3a/1a4 HEOOXOMMBIE CIIOBAPH, YHITUKIIONCANH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKH;
* COMOCTaBJISITh U OTOMPATh HH(OPMAIINIO, TONYUYEHHYIO U3 Pa3IMYHBIX HICTOYHUKOB (CIIOBAPH, SHIIUKIIONEIUH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKH,
cetb MHTEpHET);
* TpeICTaBIATh MHPOPMAIIHIO B BUIE TAONHII, CXEM, OITIOPHOTO KOHCIIEKTa, B TOM YHcIie ¢ mpuMeHeHueM cpeacts MKT;
* 0(OpMIISITH CBOM MBICTU B YCTHOU U MMMCbMEHHOU PEYH C YIETOM CBOMX YUEOHBIX U KU3HEHHBIX PEUEBBIX CUTYAIlM, B TOM YHCIIE C MPUMEHEHUEM
cpencts UKT;
* ONpEeAeNATh, UCXOS U3 YUEOHOM 3a/1auu, HEOOXOAMMOCTh UCTIOIB30BaHUS HAOIIOACHUS WK SKCIIEPUMEHTA;
® COCTaBJIATH PELEH3UIO HA TEKCT; OCYILECTBIATH 10KA3aTeNbCTBO OT IPOTUBHOTO.
JdemoHcTpauuu
b 06p8,3LIBI HICJIOYHBIX U HICJIOYHO3CMCIIbHBIX MECTAJIJIOB.
* 00pasIsl CIIABOB.
® B3aMMOJICHCTBHE HanI/ISI, JINTUS U KAJIbIIHUS C BOJOU.
° B3aHMOHeﬁCTBHe HATpHd U Maravsg ¢ KUCJIOpPOAOM.
® B3aMMOACHUCTBUEC MCTAJIJIOB C HEMETAJIJIaMU.
* monydeHue ruapokcuaos xenesza (1) u (I1I).

Tema 4. Hemeransl (20 yacoB)
[IpocTeie BeriecTBa HEMETAIBI. AJLIOTPOIIHS.
Bonopoa. Bonopoansie coenunenus Hemeramwio. Kucnopoz. O3on. Boga.



I"anmorensl. I'aoreHOBOJOPOIHBIE KACIOTHI U X COJNH.

Cepa. Oxcugpl cepbl. CepHasl, CEpHHACTasi W CEPOBOJOPOHAs KHUCIIOTHI U UX COJIH.

Azot. AMMuak. Conu ammonus. OKcHIbl a30Ta. A30THasI KMCIOTa U €€ COJH.

Dochop. Oxenn dpochopa. OprodochopHas KHCIOTa K €€ COJH.

VYraepon. Anmas, rpaduT. YrapHbIid U YIIIEKHCIBIA Ta3bl. YTONbHAS KHCIOTA U €€ COJIH.

Kpemnunii. Oxcun kpemuust. Kpemuueast kuciora. CHIUKaThI.

IIpuMeHeHnEe HEMETAIIOB U UX COCTMHEHHH.

XUMHUYECKHE BEIIECTBA KaK CTPOUTENLHBIE U TIOAETIOYHbIE MaTepPHaNbl: CTEKIIO, HEMEHT, OCTOH.

[onoxenue snemeHToB HeMeTaoB B [ICXOM, 0coOOEHHOCTH CTPOSHHS UX aTOMOB.

CBoiicTBa POCTHIX BEIIECTB — HEMETAJLIOB.

30 kak Mepa HeMETAUIMYHOCTH, PAA MIEKTPOOTPULIATEIbHOCTH.

BemectBa B TBEpJOM, KUIKOM U ra3000pa3HOM COCTOSIHUH.

Tunbl KpUCTAIIMUECKUX PEIIETOK HEMETAIUIOB (ATOMHAsI U MOJIEKYJISIpHAs ).

CBolicTBa MPOCTHIX BEIIECTB — HEMETAILIOB.

CocraB Bo3yxa.

OTHOCUTENBHOCTD MOHATUH «METaJll — HEMEeTaIL».

JBoiicTBeHHOE noJoxkeHue Bogopoaa B IICXOM.

XUMHUYECKOe 3arpsi3HeHUE OKPYKAIOIIeH CpeIbl U ero MOCIeACTBUA.

[Tpobnembl 6e30MacHOT0 UCTIONB30BaHMS BEIIECTB U XUMHUYECKHX PEAKIUK B TOBCEHEBHOM )XKU3HU. TOKCHYHBIE, TOPIOYHE, B3PHIBOOIIACHBIE BElIeCTBA. briToBas
XHUMHYECKasi TPaMOTHOCTb.

Pacuérnbie 3agaun 1. Berauciienne MaccoBOW TOJTM XUMHYECKOTO dJIeMEHTa 10 (opMyJie COETMHEHHUS, MAaCCOBOW JIONIM BEIIECTBA B PACTBOPE; KOJMIECTBA
BEIIECTBa, 00beMa WIJIM MacChl 10 KOJIMYECTBY BEIECTBA, 00beMa MIIM MAacChl PEarcHTOB MJIH MPOLYKTOB PEaKIMU, HAXOAALINXCS B U30BITKE U HEJIOCTATKe. 2.
Pacuérsl 10 ypaBHEHUAM XUMHUECKUX PEaKIi, UCIIOIb3Ys MOHIATHS «MOJISIPHAS Maccay», «MOJISIPHBIH 00BbEM», «TEPMOXUMUYIECKHE YPABHEHHS», «TEILIOBOI

s ekt peakumy.

IIpakTHyeckaa padota Ne 6 «XUMHUECKUE CBOMCTBA CEPHOM KUCIOTHD.

IpakTHyeckass padota Ne 7 «XUMHUYECKHE CBONCTBA aMMHUAKay.

IIpakTHyeckas: padora Ne 8 «XuMnuyeckue cBONCTBA COJIEH aMMOHUS.

IIpakTHyeckass padora Ne 9 «XuMuyeckue cBONCTBA OKCUAOB YIJIEPOIay.

IIpeaMeTHbIE pe3yJbTaThl 00y4eHH s

Yyamuiics 10JDKEH ymems:

* HUCIOJIb30BaTh IIPU XapaKTEPUCTUKE METAJUIOB U UX COEIMHEHUH MOHATHUS: «HEMETAIIbD», «TaJIOT€HbI», «aNIOTPOIHbIE BUIOU3MEHEHUS»,
«OKECTKOCTb BOJBI», «BPEMEHHAs JKECTKOCTh BOJbI», «ITOCTOSIHHASI dKECTKOCTh BOJABIY, «00I1ast ’)KECTKOCTb BOJIbI»;

* JaBaTh XapaKTEPUCTUKY XUMUYECKUX IEMEHTOB-HEMETAIUIOB (BOIOPOa, FaJIOT€HOB, KUCIOPOa, Cepbl, a30Ta, pocdopa, yriaepoaa, KpeMHUs) 1O
ux nonoxenuto B [lepuonndeckoii cucteme xumudeckux anemMentoB /1. V. MenzeneeBa (XuMU4ecKuil 3HaK, MOPSAIKOBBI HOMEp, IEPHO, TPYIINa,
MOArpYyIIa, OTHOCUTENbHAS aTOMHAsI Macca, CTPOCHHE aToMa (3apsijl Aapa, YUCIO MPOTOHOB U HEHTPOHOB B sJIpe, 00IIee YUCIIO JIEKTPOHOB,
pacripeieieHUe 3JIEKTPOHOB T10 3JIEKTPOHHBIM CJI0SIM), IPOCTOE BEIECTBO, (hopMyJia, Ha3BaHUE U THII BBICILIETO OKCHIA U THAPOKCUIA, hopMmyra U
XapakTep JIETy4ero BOJIOPOAHOIO COETUHEHUS);

* Ha3bIBaTh COEJMHEHHS HEMETAJNIOB U COCTABIIATH UX (POPMYIIBI 110 HA3BAHMIO;

* XapaKTepu30BaTh CTPOEHUE, 00IIMe (PU3NUEecKre U XUMUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB-HEMETAIJIOB;



* 00BSCHSATH 3aBUCHUMOCTH CBOWCTB (FUJTH TIPECKA3bIBATh CBOMCTBA) XMMHUECKUX 3JIEMEHTOB-HEMETAIIOB (PainyC, HEMETAILITHIECKIE CBOHCTBA
3JIEMEHTOB, OKHCIIUTEIIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA AJIEMEHTOB) M 00pa3yeMbIX UMM COSIUHEHUH (KUCITIOTHO-OCHOBHBIE CBOMCTBA BHICIIIUX
OKCHUJIOB ¥ TUJIPOKCHUJIOB, JIETYUYHUX BOAOPOJHBIX COCTUHEHUN, OKUCIUTEIHLHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA) OT MosioxkeHus B [lepuoanueckoit
cucteMe xuMuaeckux snemenToB [. . Menneneena;
* OMHCHIBAThH OOIIHE XUMHUYECKHIE CBONCTBA HEMETAUIOB C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH POJTHOTO) SI3bIKA U SI3bIKA XHUMHH;
® COCTaBJISATh MOJICKYJISIPHBIC YPABHEHHS PEAKIIUN, XapaKTEPU3YIOIUX XUMHUESCKHE CBOMCTBA HEMETAIOB U UX COCIMHECHHM, a TAK)KE AIICKTPOHHBIC
yYpaBHEHUS MPOIIECCOB OKUCICHUS-BOCCTAHOBJICHHS; YPABHEHHS SJIEKTPOIUTHUECKON TUCCOIMALINN;
* MOJICKYJISIPHBIE, TIOJIHBIE M COKPAIIEHHBIE HOHHBIC YPaBHEHUS PEAKIIUNA C y9aCTUEM DJIEKTPOJIUTOB;
* YCTaHABJIMBATh MPUUYUHHO-CIICJICTBEHHBIC CBA3U MEXKIY CTPOCHHEM aTOMa, XUMUYECKOHN CBSA3bIO, TUIIOM KPUCTANIMYECKON PEIIETKA HEMETAIIIIOB U
WX COCIMHECHHM, UX OOITMMHU (PU3UIECKUMU U XUMUYECKUMH CBOMCTBAMU;
* OMHCHIBATH XMMHUYECKUE CBOMCTBA BOJOPO/IA, TAJIOTCHOB, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, rpaduTa, anmasza, KpeMHUS U UX COCTUHEHUH C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;
* ONUCHIBAThH CIIOCOOBI YCTPAHEHUS KECTKOCTH BOBI U BBITIOJIHITH COOTBETCTBYIOIIUNA UM XUMUYECKUM SKCTIEPUMEHT;
* BBHINOJHSATH, HAOIIOAATH U ONMUCHIBATh XUMUYECKHUI KCIIEPUMEHT HO paclio3HABAaHUIO HOHOB BOJIOPOJa U aMMOHHS, Cylb(dar-, kapoo- HaT-,
cwmKar-, gocdar-, XJIopua-, OpOMUI-, HOIUI-HOHOB;
* SKCIEPUMEHTAIBHO UCCIIEI0BATh CBOMCTBA METAJIOB U UX COCIMHECHHM, PEIIaTh SKCIIEPUMEHTAIbHBIC 3a/1a4u 110 TeMe «HemeTaiby;
* ONUCHIBATh XUMUYECKUN IKCIIEPUMEHT C MTOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;
* IPOBOAMTH PACUETHI [0 XUMUYECKUM (POpMyJIaM U YPaBHEHUSIM PEAKIUi, MPOTEKAIOUINX C Y4aCTHEM HEMETAIIJIOB U UX COSAMHEHUH.
MeTtanpeameTHblie pe3yJabTaTbl 00y4eHHusI
Yyamuics JOJKEH ymems:
* OpraHu30BBIBaTh yU€OHOE B3aUMOJICHCTBUE B IpYyIINe (pacnpenessaTh poJid, JOTOBAPUBATHCS JIPYT C APYTOM U T. 11.);
* TpenBUIETh (POTHO3UPOBATH) MOCIEICTBUS KOJIEKTUBHBIX PEIICHUN;
* [OHWMATh MPUYMHBI CBOETO HEYCIeXa U HaXOIUTh CIIOCOOBI BBIXOA U3 ITOW CUTYAIlUH;
* B JIMAJIOTE C YUUTENEM YUYUTHCS BhIpabaThIBATh KPUTEPUH OLIEHKH U OTPEAEISATH CTETIeHb YCIIEITHOCTH BBITIOTHEHHS CBOEH pabOTHI M pabOTHI BCEX,
WCXOJISl U3 UMEIOIIUXCSI KPUTEPHUEB, COBEPIIIEHCTBOBATh KPUTEPUU OIEHKH U MOJIH30BaThCSI MU B XOJI€ OLIEHKH M CAMOOIIEHKH; OTCTaBaTh CBOIO
TOYKY 3pEHUS, ApTYMEHTHUPYS €€; MOATBEPKAaTh apryMEeHThI ()aKTaMU; KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;
* CIyWIaTh IPYTUX, MBITATHCSA MPUHUMATD IPYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;
* COCTaBIATH pedepart mo onpeaeneHHoM Gopme;
* OCYIIECTBIATh KOCBEHHOE Pa3ACIUTEIbHOE J0KA3aTEIhCTBO.
JdemoHcTpanumn
* 00pa3libl TAJIOT€HOB — MPOCTHIX BEIIECTB.
* B3aWMOJICHCTBUE TAJIOTEHOB C HATPUEM, C ATFOMUHHEM.
* BBITECHEHHE XJIOPOM OpoMa WM oJa U3 pacCTBOPOB MX COJEH.
* B3aMMOJICHCTBHE CEPBI C METAJIAMH, BOJIOPOJIOM M KHUCIOPOJIOM.
* B3aMMOJICHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIBIO. .
* 00pa3Lbl NPUPOAHBIX COETUHEHUN XJI0pa, cephl, hocdopa, yriepoaa, KpeMHUS.
* 00pa3libl BAXKHEHIIIHX /I HAPOJAHOTO X03sCTBA CyNnb(aToB, HUTPATOB, KapOOHATOB, (hochaToB.
* 00pa3Ilbl CTEKIIA, KEPAMUKH, IIEMEHTA.



Tema 5. IIpakTHKYM 10 Heopranndeckoil Xumum (5 yacos)

[IpaBuna TexHuKN 6€30MACHOCTH.

HaGmonenue, onucanue, n3MepeHue, IKCIICPUMEHT, MOJISIIMPOBAHUE, IOHATHE O XUMUUECKOM aHAJIM3E U CUHTE3E.

AMDOTEPHOCTD OKCHJIA U THAPOKCHUJIA.

DNEeKTPONUTHIECKAsT TUCCOIMAINS BEIIECTB B BOJHBIX PACTBOPAX. DIEKTPOIHUTHI U HEdNeKTPouThl. lonbl. KaTnoHBI 1 aHWOHBI. DIEKTPOIHTHYECKAs TUCCOIHAITAS
KHUCJIOT, IEJIOYEN U COJICH.

[IpaBuna paGoTkl B MIKOJILHOMU JTabopaTopun. JlabopaTopHas mocyaa u 000py/10BaHuUE.

[Ipurorosnenne pactBopoB. [lomyuenue kpucramios coneit. [lomydenne razoo0pa3apix BemiecTs. [IpoBeeHne XUMUYeCKUX peakInid B paCTBOPax.
Harpesatenbnpie npubopsl. [IpoBeaeHne XUMHIECKUX PEAKITHI TIPH HATPCBAHHH.

MerTo/p! aHanM3a BeniecTB. KauecTBeHHBIC PeakIiK Ha ra3000pa3HbIe BEIECTBA M UOHBI B pacTBope. OrpeneneHue xapakTepa cpeabl. IHIuKaTophl.
[Tomyuenue ra3000pa3HBIX BEIIECTB.

HonHsble peakuuu.

OKHUCIATEIbHO-BOCCTAHOBUTEILHBIE pCaKkuru. OKHCIINTEIb U BOCCTAHOBHUTEID.

['eneTndeckue psAIbI METAIAa U HEMETAJLIA.

IMpakTnyeckas padora Ne 10 «I[loxydyenue ampoTepHOro THAPOKCHUIA TUHKAY.

IIpakTuyeckas padora Ne 11 «Permenue 3KkCriepuMEeHTATBHBIX 3a/1a4 oArpynna [{e1ouyno3eMenbHBIX METAIITIOBY.
IpakTuyeckass padora Ne 12 «PemreHne sxciepuMeHTaIbHBIX 3a1a4 oarpynmna Kecmopomay.

IpakTuyeckass padora Ne 13 «PerreHne sKkciepuMeHTaNBHBIX 33/1a4 moArpynmna ["amoreHoBsy.

IpakTHyeckass padota Ne 14 «IIpakTHueckoe nmpeBpallieHue BEIIeCTBY.

IIpeameTHbIe pe3yabTaThl 00y4eHHUS

VYyamuiicst JOJKEH ymems:

* oOpammarscs ¢ 1abopaTopHbIM 000pyOBaHHWEM U HarpeBaTeNbHBIMH MPUOOPAMH B COOTBETCTBUU C MPABUIIAMH TEXHUKU OE30MMaCHOCTH;
* HaOJI0JIaTh 32 CBOMCTBAMH METAJIOB U HEMETAJUIOB, MX COSAMHEHUN U SBJICHUSIMHU, POUCXOIAITUMU C HUMU;

* OMHCHIBATH XUMHUUYECKUH IKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

* JleJaTh BBIBOJIBI IO pe3yIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTanpeameTHblie pe3yabTaTbl 00y4eHHus

VYyamuiicst JOJKEH ymems:

* OMpeenaTh, UCXOAs U3 yueOHOM 3a/1auu, He0OOXOIMMOCTh HUCIIOJIb30BAHUS HAOIOICHUS UIIH SKCIIEPHUMEHTA.

Tema 6. IlepBoHayaibHbIe NOHATUSI OPraHnvYeckoil xumun (14 yacos)

IIepBoHavaIbHBIE CBEACHMSI O CTPOEHUN OPraHUYECKUX BEILECTB.

N3omepsl, roMornory.

VYTeBoopoabl: METaH, 3TaH, STHJIEH.

CrupThl (METaHOI, TAHOJI, TIIUIEPUH) U KapOOHOBBIE KMCIIOTHI (YKCYCHAs M CTEapUHOBAs) KaK MPEJCTABUTEIH KUCIOPOJICOACPIKAIIMX OPTaHUIECKUX COSIMHEHHM.
IIpencrasnenus 0 noauMepax Ha IpUMEPE MOJIUITUIICHA.



Bronornuecku BaxKHbBIC BEIIECTBA: KHUPbI, YTICBOIbL, OCIKH. XUMHUS U UIna. KaqopuitHOCTh ®KHUPOB, OEIKOB U yriieBo10B. KOHCepBaHTHI MHUIIEBBIX MPOITYKTOB
(YKcycHas KHCTIOTa).
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB. HeTh M MPUPOAHBIA T'a3 U NX MPUMEHEHHE.
XUMHYeCKoe 3arpsi3HeHNE OKPYKAIOIIEH CPE/IBI U eT0 MOCIEACTBHA.
[Ipobnembl 6e30MacHOr0 UCTIONB30BaHMS BEIIECTB U XUMHUYECKUX PEaKIUK B TOBCEHEBHOM )XKU3HU. TOKCHYHEIE, TOPIOYHE, B3PHIBOOIIACHBIE BelleCcTBa. briToBas
XHUMHUECKasi TPaMOTHOCTb.
PacuérHble 3agaun : Pacu€Tel 10 ypaBHEHHSIM PEaKIfii OpraHMYECKON XUMHUH Ha BBIYHCIEHHE MACChl, 00hEMBI, KOJTMIECTBA BEIECTBRA.
IIpeaMeTHbIE pe3ybTAaThl 00y4eHH s
VYyamuiicst JOJIKEH ymems:
* ONpeAessATh H30MEPHI M TOMOJIOTH; 3allUChIBATh UX CTPYKTYPHBIE (POPMYJIBL;
* JaBaTh HAa3BaHHS U3YUYEHHBIM BEIECTBAM;
* XapaKTepH30BaTh XUMUYECKIE CBOICTBA OPTaHHMYECKUX COCTUHEHHIA,
* W3rOTaBJIMBATh MOJEIH MOJIEKYI YTIEBOJOPOIOB HA OCHOBE 3HAHUI XHMHYECKOTO CTPOSHHS MOJICKYIT,
* TIPUMCHSTH HaBBIKHM PEUICHUS paCU€THBIX 3a/1a4, TIOJIyUYeHHBIE B Kypce HEOPraHMYECKOH XUMHH, TIPH paboTe ¢ GopMyliaMi OPraHUYECKUX COSINHEHNH;
* OMHCHIBATh CBOMCTBA U (PN3UOIIOTUIECKOTO BO3JCHCTBUS HA OPTaHU3M 3TUIIOBOTO CIIHPTA;
* XapaKTepHU30BaTh THITMYHBIE CBOWCTBA YKCYCHON KHUCIIOTHI.
* 3alMCBIBATH YPABHEHUS PEAKLUI OPraHUUECKUX COCIMHEHUN.
* pemarh NPOCTENIINE HENOYKHU PEBPALICHU.
* BBIYUCISITH MAacChl, 00bEMBI, KOJTMYECTBA BEIIECTBA MO (POPMyIIaM OpraHUYEeCKIX COSTUHEHNH U YPaBHEHUSIM PEaKIIHi.
MeTtanpeameTHblie pe3yJabTaTbl 00y4eHUsI
Yyamuics X0JIKeH ymems:
VYvyaimuiics 1OJKEH ymMemsb.
* ONpEAeIATH LeNb YUeOHOM JASITEIIBHOCTH C TTIOMOIIBIO YUUTENSI K CAMOCTOSITEIIbHO, HCKATh CPEJICTBA €€ OCYIIECTBIICHUS, padoTast 1o TJIaHy,
CBEPSITh CBOM JICUCTBHUSA C IENIbIO U MTPH HEOOXOIMMOCTH UCIIPABIISITh OMIMOKH C TIOMOIIBIO YUUTENS M CAMOCTOSTEIBHO; COCTABIIATh aHHOTAIIUIO
TEKCTA;
* Cco37aBaTh MOJEIH C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA U MPECTaBICHUEM HX B TPOCTPAHCTBEHHO-TPapUIECKON MITH 3HAKOBO-
CUMBOJIMYECKOM (popme;
* OmpeenaTh BUIbI KIacCU(UKALNUU (€CTECTBEHHYIO H HCKYCCTBEHHYIO);
® OCYLLUECTBJATH NPAMOE AEAYKTUBHOE 10KA3aTEIbCTBO.
JleMoHcTpauun
* MOJIENH MOJIEKYJI TOMOJIOTOB U M30MEPOB OPTaHUUECKUX COETUHEHUI.

Tema 7. O0001mIeHNe 3HAHUI 10 XMMMH 32 KYPC OCHOBHOM IIKO0JIBI (6 4ac0B)

ITepuoauueckuii 3akon u Ilepuoaundeckas cucrema xumudeckux 3nemeHToB Jl. 1. MennaeneeBa. @usnueckuii CMbICI MOPSAKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB
Mepuosia U Tpynnbl. 3aKOHOMEPHOCTH HM3MEHEHUS! CBOMCTB 3JIEMEHTOB M MX COCIMHEHHUN B MEPUOJAX U TPYIIAX B CBETE HPEICTABICHUH O CTPOCHUH aTOMOB
3JIEMEHTOB.
3HauyeHune MEPUOJUYCCKOr0 3aKOHa. BI/IJILI XUMHUYECKHUX CBSI3€H U THUIIBI KPUCTAUIMYCCKUX PEHICTOK. BzaumocBs3n CTPOCHUA U CBOICTB BCUICCTB. Kﬂaccmbm(aupm
XUMHUYECKUX PEAKIUH 110 pa3IMyHbIM IPU3HAKAM (YHCIIO U COCTAB PEarupyronnx U 00pa3yIouXCs BEIIECTB; HATHINE
rpaHulbl pasnena (as; TermioBod 3¢ (eKT; M3MEHEHHE CTEINeHel OKWCIICHHs aTOMOB; HCIIOJNL30BAaHUE KaTalli3aTopa; HampaplieHWe mnpotekanus). CKOpoCTh
XHUMHYECKUX Peakluii v pakTopkl, Biustonme Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEAKIIUI U CIIOCOObI CMEIIEHHsI XUMHUYECKOTO PABHOBECHS.



[IpocTeie u cnoxHbIe BemecTBa. MeTamibl 1 HeMeTaluthl. | eHeTH4eckne psAapl MeTania, HeMeTalia i mepexoaHoro Metaymuia. OKCHIIBI ¥ THIPOKCHB (OCHOBAHUS,
KHCJIOTBI, aM(pOTepHBIE TUAPOKCUBI), conu. VX cocTaB, ki1accuduranus 1 o0mre XuMHYECKHE CBOHCTBA B CBETE TEOPUH AIEKTPOIIUTHIECKON TUCCOLHALINH.
PacuétHble 3agaun: 1. Beraucienne MaccoBoO# JOJHM XMMHYECKOTO 3JIEMEHTA 10 (hOpMyJle COeTMHEHNS; MacCOBOM. 2. BRIUUCIICHNE TOIH BEIIECTBA B pacTBOpE. 3.
Brruncnenne konmyecTBa BemecTBa, 00beMa M MacChl TI0 KOJIMYECTBY BEIIECTBA, 00bEMY MM MacCe PeareHTOB, WK MTPOTYKTOB PEAKIIHH.

IIpeaMeTHbIE pe3ybTaThl 00y4eHH s

VYyamuiicst JOJIKEH ymemsn:

* Ha3bIBaTh: XMMHYECKHUE 3JIEMEHTHI, COETUHEHNS N3YUYEHHBIX KIIaCCOB;

*  OOBACHSTH: PUINUECKUI CMBICII aTOMHOTO (TIOPSIKOBOTO) HOMEPA XUMHUYECKOT'0 3JIEMEHTa, HOMEPOB TPYIIIBI M IEPUOJa, K KOTOPBIM 3JIEMEHT MPUHAIJICKHUT B
ITepunonnueckoit cucteme .M. MeHnneneeBa; 3akOHOMEPHOCTH U3MEHEHUS CBOIMCTB 3JIEMEHTOB B IIpeieiaax MajblX IEPHUOJOB U MIABHBIX NOACPYIIT; CYIIHOCTh
peakiuii HOHHOrO OOMEHa;

* XapaKTepU30BaTh: XUMHUYECKHE DIIEMEHTHI (OT BOJIOPOJa O KAIbIHUs) Ha OCHOBE X nonoxeHus B [lepuogmueckoii cucteme J.1. MenaeneeBa u ocoOeHHOCTEH
CTPOCHHS UX aTOMOB; CBSI3b MEXKJIy COCTaBOM, CTPOEHHEM H CBOMCTBAMH BEIIECTB; XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKHUX BEIIIECTB;

* OIpenessTh: COCTaB BEMIECTB MO UX (POpPMyIIaM, IPHUHAAIEKHOCTH BEIIECTB K ONPEIEIIEHHOMY KJIACCy COETMHEHHM, THITHl XUMUIECKUX PEaKINi, BAIGHTHOCTD H
CTCIICHBb OKUCJICHHUA 3JICMCHTA B COCAUMHCHUAX, TUII XHMMHUYECKOU CBSI3HU B COCIUHCHUAX, BOSMOKXHOCTD IPOTCKAHUA peaKqufI HOHHOI'O O6MCHa;

* COCTaBIATH: (DOPMYIIBI HEOPTAHMYECKUX COSTMHEHNH N3yUEHHBIX KIIACCOB; CXeMbI CTPOCHHUS aToMOB 1epBbIx 20 anemenTos [lepuoamaeckoit cuctemsr ..
MeHeneeBa; ypaBHCHUS XUMUYECKUX PEAKLIMIA;

* BBIYHCIATH: MACCOBYIO JIOJIO XUMHYECKOTO JIEMEHTA 110 (POpMYyJie COSTUHEHUS; MACCOBYIO JIOJIO BEHIECTBA B PACTBOPE; KOIMYECTBO BEIIECTBA, O0BEM HIIH
Maccy Mo KOJIHYECTBY BEIIECTBA, 00bEMY HIIM MacCe PEarceHTOB WIIM MPOJAYKTOB PeaKlnHy;

* JCIONB30BATh MPHOOPETCHHBIEC 3HAHNS U YMEHUS B IPAKTUIECKOH EATEIIEHOCTH U MIOBCETHEBHOM KU3HU.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHUsI

Yyamuics JOJKEH ymems:

* OpraHu30BBIBaTH yU€OHOE B3aUMOJICHCTBUE B IpyIIe (pacnpenessaTh poJid, JOrOBAPUBATHCS JIPYT C APYTOM U T. 11.);

* TpenBUIETh (POTHO3UPOBATH) MOCIEICTBUS KOJIEKTUBHBIX PEIICHUN;

* [OHWMATh MPUYMHBI CBOETO HEYCIeXa U HaXOIUTh CIIOCOOBI BBIXO/A U3 ITOW CUTYAIIUH;

* B JIMAJIOTE C YYUTENEM YUYUTHCS BhIpabaThIBaTh KPUTEPUH OLIEHKU U ONPEIEATh CTEeNEHb YCIEUTHOCTH BBITIOJTHEHUS CBOEH paboThl U pabOTHI BCEX,
HUCXOIs U3 UMEIOLINXCSA KPUTEPUEB, COBEPLICHCTBOBATh KPUTEPUU OLIEHKH U MOJIB30BAaTHCA UMU B XOJI€ OLIEHKH U CAMOOLIEHKH; OTCTauBaTh CBOIO
TOYKY 3pEHUS, ApTYMEHTHUPYS €€; MOATBEPkKAATh apryMEeHThI (JaKTaMu; KPUTUIHO OTHOCUTHCSA K CBOEMY MHEHUIO;

* CIyWIaTh IPYTUX, MBITATHCSA MPUHUMATD IPYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

* CcoCTaBIATH pedepaT mo onpeaeneHHoM Gopme;

* OCYLLLeCTBNATb KOCBEHHOE pa3fennTeIbHOe A0Ka3aTebCTBO.



IV. Temarnyeckoe mJiaHUpOBaHUE

1) YueOHblii m1aH

Bcero yacoB | Teopernueckue | Ilpaktuyeckue | KoHrpoasb
Pa3gennl
OO0uasi XapakTepuCTHKA 3J1eMEHTOB. 4 3 1 _
CxopocTh XMMHYECKHX peakuuii. XuMnueckoe paBHOBecHe 4 2 1 1
MeTtaJLiabl 15 11 3 1
HemeTtanisl 20 15 4 1
IIpakTHKYM 110 HEOPraHUYECKOH XMMHH 5 - 5 -
IlepBoHaYa/IbHbIE IOHATHS OPraHUYECKOH XUMHHU 14 13 - 1
O0001meHne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI 6 6 - -
Hroro 68 50 14 4
2) TemaTu4yeckuii JiaH
KpacHbIM 11BeTOM BbII€/IeHbl KOHTPOJIb M KOPPEKLIMOHHAsI padoTa.
KounuectBo yacos
Bcero npaktu | Konrtp
TeopeTH4YecKue
Pa3jesibl, TeMbl YPOKOB 1acos veckue | 01b




1 OO01asi XapakTepuCTHKA 3J1€eMEHTOB. 4 3
1 WHCTpyKTaX 10 TEXHUKE O€30MacHOCTH. XapaKTepUCTHKA XUMHUYECKOTO 1 1

3JIEMEHTa — MeTalla.
) XapakTepucTUKa XMMHUYECKOI0 3JIEMEHTA - HEMETAJLJIa 110 TI0JI0KEHUIO B 1 1

[ICXOM.

AmMdoTepHbIE OKCUIBI U THIPOKCH/IBI.
3 1

IT/PNe 1 «ITomyuenue ampoTepHBIX THAPOKCUIIOB U OKCHUIOBY.
4 ITepuoanueckuii 3akon u [ICXOM. 1 1
2 CxopocTh XHMHYECKOI peakiui. XUMHYeCKOe paBHOBeCHe. 4 2
5 CKOpOCTh XMMUYECKUX PEAKIUH. 1 1
6 [1/PNe 2 «3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PEAKIUH OT pa3IHIHbIX 1

(hakTOpOB».
7 OO6patumsbie U HeoOpaTuMble peakiuu. CMeleHrne XUMIYEeCKOT0 PAaBHOBECHSI. 1 1
3 K/P Ne 1 mo teme: «Xapaxmepucmuxa snemenma no nonosxcenuro 8 ICXOM. 1

Xumuueckoe pagrnogecuey.
3 MeraJjlibl 15 11
9 Pabora nax ommbkamu. Koppekunonnas pabota 1o Teme: 1 1

«Xapaxmepucmuxka snemenma no nonodxceruro 6 ICXOM. Xumuueckoe

pasnosecuey.. Ilonoxenne aromoB Metaiios B [ICXOM. ®usnueckue

CBOMCTBA METAJIJIOB.
10 XUMHUYECKUE CBOWCTBA METAJLIOB. 1 1
11 Koppo3zus metannos. 1 1
12 CrmuiaBbl. 1 1
13 [Tonydenune meraminoB. MeTaiisl B IpUpoOIE. 1 1




14 [llenounbie MEeTaTIbI 1 1
15 CoennHeHns ET0YHBIX METAJIOB. 1 1
16 [llenoyno3eMenbHBIC METAJLIbI. 1 1
17 CoenuHEeHH s MIEeI0YHO3EMEIbHBIX METAJIIOB. 1

I[TI/PNe 3 «XuMHYECKHE CBOMCTBA COCAMHEHUH IICIOYHO3EMEIBHBIX

METaJIOBY.
18 AJTIOMUHUHN U €r0 COEIUHEHUS 1 1
19 [1/PNe 4 «Xumu4eckre CBOMCTBAa THAPOKCHA ATFOMUHHUSY. 1
20 XKeneso. I'enernueckue paasl Fe?’, Fe*'. 1 1
21 IT/PNe 5 «KadecTBeHHbIE PEaKLIMU Ha HOHKI kene3a Fe’’, Fe’'y. 1
22 O6o0meHue 1Mo Teme: «MeTalIbly. 1 1
23 K/P Ne 2 mo teme: «Memannwiy. 1
4 HemeTtaninbl 20 15
24 Pabora nan ommbkamu. Koppekinonnast pabota 1o teme:« Memanivly. 1 1

[IpocTrie BemecTBa HEMETAITBI. AJIIIOTPOTIHSI.
25 I"amoreHsr. 1 1
26 CoequHeHHs raIoreHoB. 1 1
27 Cepa. 1 1
28 CoenvHeHUs Cephbl. 1 1
29 CepHas KHCIOTA. 1

[T/PNe 6 «XuMH4eCKHE CBOMCTBA CEPHOM KUCTIOTHI».
30 A30T U ero cBoiCTBa. 1 1




31

AMMHax.

[1/PNe 7 «XumMnyeckre CBOMCTBA aMMHAKa).

32 A30THas KUCJIOTA.
33 Conu aMMOHUS.
IT/PNe 8 «Xumuyeckue CBOMCTBA CONEH aMMOHUSIY.
34 OKcugel a30oTa
35 docdop.
36 Coenunenus docdopa.
37 VYrnepon.
38 Oxkcuibl yriaeposa.
39 Kapbonarsr.
IT/PNe 9 «KauecTBeHHbIE peakIlMM Ha paclio3HaBaHHE KapOOHATOBY.
40 Kpemuuii.
41 CunukartHas IPOMBILUIEHHOCTD.
42 K/P Ne 3 o teme: «Hememannoiy.
43 Pabora nan ommbkamu. Koppekunonnas padora mno teme: « Hememanioy.
5 IIpakTUKYM N0 HEOPraHUYECKOH XMMUM
44 IT/P Ne 10 «ITomy4yenue aMm(pOTEpHOTO IHIPOKCUIA IITHKA.
45 IT/P Ne 11 «Permienue skcriepuMeHTAIbHBIX 3314 HOATPpYIa
[lenoyHO3eMeNbHBIX METAIIIIOBY.
46 IT/P Ne 12 «Pemienue skcriepuMeHTAIBHBIX 3a/1a4 oarpymnmna Kucinopogay.




47 IT/P Ne 13 «Pemenue sKcriepuMeHTAIBHBIX 3a/1a4 oArpyma ['amoreHoB.
48 IT/P Ne 14 «ITpakTrueckoe mpeBpalieHUe BEMIECTBY.

6 IlepBoHaYa/IbHbIE IOHATHSA OPraHUYECKOM XUMMHU 14 13
49 [Ipeamer oprannueckoit xumun. CTpoeHUE aToMa yriaepoa. 1 1
50 AJKaHbI. 1 1
51 AJIKEHBI. 1 1
52 AJIKVHBL. 1 1
53 Couprsl. 1 1
54 AJLIEruaml. 1 1
55 [IpenenbHbIE OAHOOCHOBHBIE KAPOOHOBHIE KUCIIOTHI. 1 1
56 Kupsl. 1 1
57 AMHMHOKUCIIOTHI. 1 1
58 benku. 1 1
59 YrneBobl. 1 1
60 ITonumepsr. 1 1
61 O06o01enre 1 cucTeMaTu3alys 3HaHui 1o Teme: «OpraHuyeckast XuMHs. 1 1
62 Htorosast KOHTpoJIbHAs paboTa 1

7 O0001meHNe 3HAHNH 10 XUMMH 32 KYPC OCHOBHOM IIKOJIbI. 6 6
63 Pabora nan ommbkamu. Koppekinonnast pabota mo UTOTOBOU K/p 1 1
64 [Tosropenue. 13 u IICXOM. 1 1
65 [ToBTrOpenue. CTpoeHue BellecTBa. 1 1




66 [ToBTOpeHne. XuMHUUECKHE PEAKIUU. 1 |

67 IToropenue. Knaccel xumuueckux coeguHennii B ceere TO/I. 1 1
68 IToBTOpenue. Kinacchl OpraHM4ecKux BEIIECTB. 1 1
HTOr0 68 50 14 4

Temarudeckoe TUIAHHUPOBAHWE MO XUMHH COCTABICHO C y4eTOM paboyell mporpaMMbl BOCIHTaHUS. BocmUTaTeNbHBIA MOTEHIMAN JAHHOTO y4eOHOro mpeaMeTa
o0ecrnednBaeT pealn3annio CIeIyoIINX eJIeBIX MPHOPUTETOB BocruTanua oOydatonuxcs O00:

1.
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BocrnuTeiBaTh TpaMOTHBIX, 00pa30BaHHBIX IIOZCH, MATPHOTOB CBOEH CTpPaHBI, JIIOJEH C aKTUBHOW TPaKIAHCKOW TO3WIMEH, KOHKYPEHTHO-CIIOCOOHYIO
JUYHOCTh; TPOJOJKATh Pa3BUTHE BapHAaTHBHOTO OOpa3oBaHUs B WIKOJE, BHEAPSAS B MPAKTHKY HAIMOHAJIBHO PETHOHANBHBIM KOMIOHEHT. [locTpoeHue
00pa3oBaTeIbHON MPAKTUKH C YYETOM PErHOHAIBHBIX, COIMAIbHBIX TEHACHIMH, BOCIIUTAHHE JETel B AyXe YBaKCHHUS K CBOEH IIKOJe, TOpOIy, Kpalo,
Poccun, ucropuu Poccun u pogHoro kpasi.

[IpoBoauTH PaboOTy B COOTBETCTBUH C CUCTEMOM MPOGHUIAKTHKHY O€3HaJ30PHOCTH U [IPABOHAPYIICHUH HECOBEPILIECHHOIECTHHX.

ConeiicTBoBaTh (POPMUPOBAHUIO CO3HATEIHHOTO OTHOIICHHS YYAIIMXCSI K CBOEH KHM3HHU, 3[JJ0POBBIO, & TAKXKE K KHU3HH M 3I0POBBIO OKPYKAIOIIUX JIIOJEH,
obecnieuenne B MbOY COILI Ne 1 ycrnoBuit pu3N4eCcKOro, MCHUXOIOTHIECKOTO, COMAIBHOTO M JYXOBHOTO KOM(OpTa, CIOCOOCTBYIOINX COXPAaHEHUIO U
YKPEIUIEHUIO 310POBbs CyOBEKTOB 00pa30BaTEIbHOTO Ipouecca, (GOPMHUPOBAHHIO 3KOJIOTUYECKOM KyJIbTYpPbI, MX MPOAYKTUBHOM ydeOHO-TI03HABATEIbHOM
JesITeNIbHOCTH, OCHOBAHHON Ha PallMOHAILHON OpraHu3aliy y4eOHOro TpyJa U KyJIbType 3A0pOBOr0 00pa3a »KU3HU JTHYHOCTH.

OpI‘aHI/I3OBaTI> pa60Ty C CCMbJAMH HIKOJIbBHUKOB, UX POAUTCIIAMU WM 3aKOHHBIMU MPEACTABUTCIIAMHA, HAIIPABJICHHYIO Ha COBMCCTHOC PCHICHUEC HpO6HCM
JUYHOCTHOTO Pa3BUTHUS JETEH, CO3aTh YCIOBHS ISl YYacTHs ceMeil yJaluxcsi B BOCHHMTATEIFHOM IIPOLECCEe, Pa3BUTHSL POAUTEIBCKUX OOLIECTBEHHBIX
00bEJMHEHUH, TOBBIMICHNUS aKTUBHOCTH POJIUTEIHCKOTO COOOIECTBA; MPUBIEKATh POJUTENBCKYIO OOIIECTBEHHOCTh K YYacCTHIO B CaMOYIpPaBICHUH
IIKOJIOH.

[onnepxuBaTh y4eHHUECKOE CaMOYIpaBICHUE-KaK Ha YPOBHE IIKOJIbI, TaK U Ha YPOBHE KJIACCHBIX COOOILECTB, pa3BUBAaTh CAaMOYIIPABJICHUS LIKOJIbHUKOB,
MPENOCTABIATh UM PEANbHYI0 BO3MOXHOCTb y4YacTUsl B YIPaBJICHHH OOpa30BATENbHBIM YUPEXKICHHEM, B JESTEIBHOCTH TBOPUYECKMX M OOLIECTBEHHBIX
00beIMHEHUI Pa3IMYHON HAIPABICHHOCTH.

Opranun3oBatb NpooprueHTANOHHYIO paboTy CO LIKOJIbHUKAMHU.

BoBiiekaTh IIKOJILHUKOB B KPYXKKH, CEKLIUH, KITyObl CTYANN U WHBIE OOBEANHEHHUS C LIEIbI0 00ECTICUeHHUS CaMOpeaIn3aluil JIMYHOCTH.

Peann3oBarh moTeHIMaN KJIACCHOTO PYKOBOJACTBA B BOCIIMTAHUH IITKOJIbHUKOB.

Hcnonp30BaTh B BOCIIUTAHUH JIETEH BO3MOXHOCTH IIKOJILHOTO YPOKa (MHTEPAKTHBHBIC (POPMBI 3aHSITHIA).

. HO}_I,Z[CP)KI/IBaTB ACATCIBbHOCTD (bYHKL[I/IOHI/IpyIOH_[I/IX Ha 0ase IIKOJbI JCTCKHUX 06H_ICCTBCHHLIX O6’BC}.‘LI/IHCHHI7L
. BoBiekarsr MIKOJILHHUKOB B HUHTEPECHYIO U IIOJIC3HYIO i1 HUX JACATCIIBHOCTH, KOTOpas NpEAOCTaBUT MM BO3MOXHOCTH CaMOpPCaIM30BaThCA B Heﬁ,

HpI/IO6peCTI/I CONHUaJIbHO 3HAYMMbIC 3HAaHHWA, PAa3BUTH B ce0e Ba)KHBIE IJId CBOCTO JIMYHOCTHOT'O Pa3sBUTHA COIMMAIBHO 3HAYMMbIC OTHOIICHUA, IMOJTYy4YaTh OIBIT
y4acCTusd B COLIMAJIBHO 3HAYUMBIX ACJIaX.




3)IIpakTHyeckasi 4acTh MPOrpaMMbl (KOHTPOJIb)

2
Ne Bua konTposs, Tema 1 yeTBepTH 3 YyeTBepTH 4 yeTBEpTH roj
yeTBepTh
IpakTnyeckas padora Nel. «Ilonyyenue
. aM(OTEPHBIX THAPOKCUIOB U OKCHUIOBY. 4
IpakTnueckas padora Ne2. «3aBUCUMOCTb CKOPOCTH +
2. XUMHYECKHX PEAKIUi OT Pa3InYHbIX (aKTOPOBY.
3. IIpakTuyeckas padora Ne3. «XumMudeckue CBOMCTBA +
COEIMHEHUH 11eJI0YHO3EMENIbHBIX METAJIOBY.
IIpakTuyeckas padora Ned. « Xumuueckue CBONCTBA +
4. TUAPOKCUIA ATIOMHHUS.
IIpakTuyeckas padora NeS. «KauecTBeHHbIE
5 peakiuu Ha MOHBI kene3a Fe?', Fe'y. +
IIpakTnyeckas padora Ne6. « Xumuueckue CBONCTBA +
6. CEpHOI KUCIIOTBIY.
7 IIpakTnueckas padora Ne7. « XuMuuecke CBONCTBa +
' aMMHaKay.
] IIpakTnyeckas padora Ne 8. «Xumuueckue +
) CBOMCTBA COJIE aMMOHHSI.
9 IIpakTuyeckas padora Ne 9. «KauecTBeHHBIE +
) peakIMM Ha pacro3HaBaHHe KapOOHATOBY.
10 IIpakTnueckas padora Ne 10. «[lonydyenue +

aM(QOTEpHOro IMJIPOKCUAA IITHKAY.




IIpakTuyeckas padora Ne 11. «Pemenue

11. JKCIIEPUMEHTANIBHBIX 3a7a4 IOATrpyIIa
[1{es104HO3eMENIbHBIX METAJIIOBY.
12 IIpakTuyeckas padora Ne 12. «Pemenue
' SKCIIEPUMEHTAJIBHBIX 3a1a4 noAarpynna Kuciopoaa».
13 IIpakTnueckas padora Ne 13. «Pemenue
' HKCHEPUMEHTAIbHBIX 33/1a4 NOArpymnna ['anoreHosy.
14 IpakTuyeckas padora Ne 14. «IIpakTuueckoe
) IIPEBPALLICHUE BEILIECTBY.
Hroro 3 14
Konrpoasnas padora Ne 1 «Xapakmepucmuxa
1 anemenma no nonodxcenuro 8 ICXOM. Xumuueckoe +
pasHogecuey.
2 KonTpoubnas padora Ne 2 «Memannwvi».
3 KonTpoubsnas padora Ne 3 «Hememannwvi».
4 KonTpoubnas padora Ne 5 «/mozosas
KoumponvHas paboma 6 popmame Ol Dy.
Hroro 1 4

Koan4yecTBO yacoB B Heaedro: 2 4yaca (3a roa 68 yacos)

4) YyeOHas nporpamma




Paznen, Tembl Bcero [Inanupyembie pe3yabTaThl
4acoB
ypo [IpenmeTtHbie MertanpeameTHbIe JInaaocTHBIC
Ka
1 Oo6mas
XapaKTEePUCTHKA 4
3JIEMEHTOB.
XapakTepucTrKa Hcnonb30BaTh XUMHYECKYIO Pezynamuensle: craBst ®OpPMHUPYIOT OTBETCTBEHHOE
XUMHUYECKOTO TEPMHHOJIOTHIO: aTOMBI U yueOHbIE 3a]1au Ha OCHOBE OTHOILEHHE K O0YYEHHIO.
SJIEMEHTA — MOJIEKYJIBI; COOTHECEHUS TOTO, YTO Y)KE U3BECTHO U
MeTaLIa. 5 YCBOEHO YYAIIUMCS, M TOTO, YTO EIIE
XUMHYECKUH DIIEMEHT; HEH3BECTHO
BBoanbIiii
nncrpykraxk Th. S3BIK XUMUH, Iosnasamenvuble: CaMOCTOSTEIIHHO
BBLIETSAIOT ¥ OPMYITUPYIOT
1 3HAKU XUMUYECKHX JIEMEHTOB. A (bopmyimpy
1 HO3HABATEIbHYIO LIETb
XapaKkrepu3oBaTh XUMUYECKHE
Kommynuxkamuenvie: popMynipyror
SJIEMEHTHI - METAJLIbI, IIPUMEHSISI
COOCTBEHHOE MHEHHUE ¥ TIO3HILIHIO,
IUTaH XUMUYECKOTO DJIEMEHTA.
3a/1aK0T BOIIPOCHI, OIIEPUPYIOT
CoCTaBIATh FEHETHYECKHE PSIIbI
HNOHATHBIMH IS IAPTHEPA TEPMUHAMU
METAILIOB.
OnuChIBATH U3YYEHHBIE OOBEKTHI
KaK CHCTEMBI, IIPUMEHSS JIOTUKY
CHCTEMHOI'O aHAJIHM3A.
XapaKkTepucTHKa Hcnonb30BaTh XUMAYECKYIO Pezynamuensle: CTaBst I[TposBistoT
XUMHUYECKOTO TEPMUHOJIOTHIO: aTOMBI U yueOHbIE 3a]1au¥ Ha OCHOBE JI00POKENATENBHOCTb,
5JIEMEHTA - MOJIEKYIIBI; COOTHECEHHUS TOTO, UTO y)KE U3BECTHO U | OT3BHIBYUBOCTD, KAK
HEMeTaJlIa 1o YCBOEHO YYAIIUMCS, M TOTO, YTO €IIE IIOHUMAHKE TyBCTB JIPYTHX
TIOJIOKEHUIO B XUMUICCKUH SJICMCHT, HEU3BECTHO JOJEN M COTEPEKUBAHUE UM.
I[ICX5M. .
2 1 | AI3PIK XUMHH, Ho3nasamensuple: CaMoCTOSTETLHO

3HAKHU XUMHWUYCCKHUX JJICMCHTOB.

XapakTepru3oBaTh XUMUYECKHE
AJIEMEHTBI HEMETAJIbI, TPUMEHSA
IJIaH XUMHYECKOT0 3JIEMEHTA.
CoCTaBIATh T€HETUYECKUE PSJIbI

BBIIETISIIOT U GOPMYIUPYIOT
[I03HABATEJIBHYIO LIEIIb

Kommynuxamuensie: GopMynupyroT
COOCTBEHHOE MHEHHE M TIO3UIIHIO,
3aJ1al0T BOTPOCHI, OTIEPUPYIOT




HEMETaJUIOB.

OnwuceIBaTh U3y4eHHBIE OOBEKTHI
KAaK CUCTEMBI, IPUMEHSS JIOTUKY
CUCTEMHOI'0 aHAJIN3a

IOHATHBIMU JIs MMAapTHEpA TEPMHUHAMU

AmdoTtepubie Hcnonb30BaTh XUMUYECKYIO Pezynamuenuvie: [IposBasitoT
OKCH/IBI U TEPMHUHOJIOTHIO: aM(POTEPHEIE NPMHUMAIOT U COXPAHAIOT Y4EOHYIO 100POKENATENBHOCTD,
THAPOKCHUJIBI. OKCH/IbI U THAPOKCHUJIBI; 3a/1a4y, YYUTHIBAIOT BbIICIEHHbIE OT3BIBYUMBOCTD, KaK

IEPEXOHBIE DIEMEHTHI UIIH YUUTENEM OPUEHTHPEI ICHCTBUS B HNOHUMAaHHE 9yBCTB JAPYTHX
T1/PNe 1 HEPEXOHBIE METAJLIBL. HOBOM y4eOHOM MaTepualle B JIIOZIEH Y COTEPEKMUBAHUE UM.
«Ilonyuenne XapakTepu3oBaTh XUMHUYECCKUE COTPYIHUYECTBE C YUUTEIIEM 5
amoTepHBIX cBoiicTBa aM()OTEPHBIX OKCHIOB U | IToznasamenvhoie: DopmupyioT nosHapaTeNbHbIA
TH/IPOKCHAOB 1 TUIPOKCHIOB; UCIIONB30BATh IPU | CTABAT M (POPMYIIUPYIOT POOIIEMY MHTEPCC K HPCAMCTY,
OKCHIIOB. XapaKTEPUCTHKE BEIECTB MIOHATHE | YPOKA, CAMOCTOSATENLHO CO3/IA0T YBEPCHHOCTD B BOSMOKHOCTH
Wncrpykrax Th «aM(pOTEPHOCTHY, IPOBOIHTH QJITOPUTM JIEATENLHOCTU NpH perennn | TO3HAHIA IPUPOJIBL,

OIIBITHI, TIOATBEPKAAIOIIHIE npoOIEMEI CaMOCTOATCILHOCTE B

XUMHYECKHE CBOMCTBA Kommynuxamuenoie: MpHOOpPETEHNH 3HAHMUI O

aM(OTEPHBIX OKCHIOB U NPOSBIIAIOT aKTUBHOCTE BO XUMAICCKUX SBJICHHIX.

THAPOKCHUJIOB. B3aMMOJICHCTBUY JIJIs PELICHHS OBAA7CBAIOT HABBIKH LTS

[ToHUMATh 3aBUCHMOCTb NO3HABATEIbHBIX U N

5 IIPAKTHYECKON AEATENHLHOCTH.

XHMHYECKUX CBONCTB OKCUJIOB M KOMMYHHUKATHBHBIX 3a1a4(3a0ai0T

THAPOKCHUJIOB 2JIEMEHTOB BOIPOCHI, (OPMYJIUPYIOT CBOH

no0ounbix noarpynn [IC XOM ot | 3aTpyaHeHUs, IpeAaraloT MoMoIlb B

CTEINEHEH OKUCIIEHHS HX aTOMOB. COTPYJHUYECTBE)

Oco3HaBaTh 3HaU€HUE

TEOPETHYECKHMX 3HAHMMI ISt

IPAKTHYECKOH NEATENLHOCTH

YeNoBeKa.
ITepuoanueckuit ITonumars cyts [lepunognueckoro | Pecyniamuensie: OrnpeaensroT CBOIO JTUYHYIO
3akoH u [ICXOM. 3akoHa /(.. Menneneera. MO3UIHI0, AJEKBATHYIO

Ucnonp3oBars [lepuoanueckyro
CUCTEMY XMMHUYECKUX JIEMEHTOB
J.M.Menneneena, KaK
rpapuueckoe oroopaxenue [13.
[Tonnmatp pu3nUecKuii CMbICIT
HOMeEpa 3JIEMEHTA, HOMEpa
nepuoja U Homepa TpyIIIb;
3aKOHOMEPHOCTh U3MEHEHUS
CBOMCTB 3JIEMEHTOB B IEPHOJIAX U

IUTAHUPYIOT CBOU JEUCTBUS B
COOTBETCTBUU C ITOCTABJICHHOM 3a/1auei
U YCIIOBHSIMM €€ peau3aiuu

Ilo3nasamenbvHble: CTaBAT

1 (GOPMYIUPYIOT LIETH U TPOOTIEMbI
YpOKa; OCO3HAHHO U TIPOU3BOJIHHO
CTPOSIT B YCTHOU U MUCBMEHHOU (hopMme

¢ depeHIIMPOBaAHHYIO
CaMOOIIEHKY CBOUX YCIIEXOB B
yuaeoe.




rpymnax.
OnuceIBaTh U XapaKTepU30BaTh

tabnumunyto Gopmy IICXD JI.1.
Menneneena; nenarhb
YMO3aKITIIOYCHHUS O XapaKTepe
WU3MEHEHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB C YBEIIMYCHUEM
3apsiI0B AaTOMHBIX sIZIEp.
[TpumMeHsTH 3HAHUS O
3aKOHOMEPHOCTAX NEPUOJIUYECKON
CHCTEMBI XHMUYECKHX 3JICMEHTOB
JUTSE OOBSICHEHUS Y TIPEIBUICHUS
CBOWCTB KOHKPETHBIX BEIICCTB.
Borasuts 3rauenue [13 u [ICXOM.

KOMMyHMKali?Hble.'

BJIaJICHUE MOHOJIOTHYECKOH 1
JIMAJIOTHYECKON (hopMaMu peun

Ckopocth

XHMHYeCcKOH

peakuuu.

XumMuueckoe

paBHOBecHE.

CxopocTh 3HaTh XUMHYECKYIO Pezynamuenvie: [IposABASIOT yCTOWYMBBIN

XUMHUYECKHUX TEPMUHOJIOTHIO: XUMHYECKHE y4e0HO — IO3HABATEILHBIN

peaKIuii. peaKIuu; CKOPOCTh XUMHUIECKOI CaMOCTOSATENLHO OOHAPYKUBAIOT U UHTEpPEC K HOBBIM O0IIMM
peaxIuu. (hopmyHpyIOT IpOGIEMY. criocob6aM pereHus 3a1ad.
YMmeTh KnaccupuuupoBarthb Tlosnasamenshole:

XUMUYECKHUE PEaKIMH 110 Pa3HbIM
IIPU3HAKAM.

HaspiBaTh (akTophl, BIUSIONINE HA
CKOpPOCTh XUMHYECKOU pEaklvu U
OOBSICHATH X BIMSIHUE HA
CKOPOCTh XUMHUYECKOW PEaKLINH;
Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA
CMELIEHUE XUMUYECKOTO
paBHOBECHSL.

IIporao3upoBath pe3ynbTaThl
BO3/CUCTBUS pa3IMYHbIX (PaKTOPOB
Ha M3MEHEHHUE CKOPOCTHU

BBISIBJISIOT IPUYUHBI U CIICACTBHS
SIBJICHUI; CTPOAT JIOTUYECKUE
paccyX/1eHUsl, yCTaHABIUBAIOT
MPUYUHHO — CJIEICTBEHHBIE CBSI3U

Kommyuukamueuble:

YUUTBIBAIOT PA3HLIC MHCHUS U

CTPEMITCA K KOOpAUHAIIUU PA3JIMIHBIX

MTO3HUIIMH B COTPYIHUYECTBE,

(dhopMynupyrOT COOCTBEHHOE MHEHUE U




XUMHYECKOU PEaKIHu. HO3HULIUIO
[1/PNe 2 Hcnons3oBars npu Pezynamuenuvie: VYcBauBaroT npaBuia
«3aBHCHMOCTh XapaKTEPUCTHKE MIPEBPALIECHUN UHMBUIYAJIEHOTO U
CKOPOCTH BEIIIECTB MOHATUA: "KaTanu3" YIUTBIBAIOT MPABHUIIO B INTAHUPOBAHUM | GesoracHoro nosenenus B YC,
XMUMHYECKUX (rOMOT€HHBIM, T€TEPOTCHHBIH, U KOHTPOJIE CrIocoda peHICHHA, YIPOKAFOIIUX JKA3HHU U
peaxuuii oT (Gepmenrarusubiii), "Gepmentrr”, | OCYUICCTBILIIOT HOMIATOBBIM KOHTPOIb | 310n0BELI0 JIHOIEH.
Pa3IUYHbIX «KaTaIIM3aTop», KUHTHOUTOPY, Iosnasamensnbie: 5
(GakTopoB». «QHTUOKCHIAHTEI. ) DopMUPYIOT NO3HABATENbHBIH
Hucrpykrax Th [IpoBOAUTH HECIOKHBIE CAMOCTOSITENIBHO CO3JAI0T ANTOPHTM HMHTEPEC K IIPECAMETY,

XUMHUYECKHE OTBITHI U
HaOJIOZICHUS 32 U3MEHEHUSIMHU
CBOICTB BEIIECTB B MpOIECCEe
MpeBpalleHH, COOI0IaTh
npasuina Th.

I'pamoTHO OOpamarses ¢
BEIIIECTBAMHU B ITOBCEIHEBHON
JKU3HU.

JeSITeJIbHOCTH TIPU PELICHUH Tpo0ieM
Pa3IUYHOrO XapakTepa

Kommynukamuenbte:

JOTOBApUBAIOTCS O COBMECTHOM
NESTENIbHOCTH, IPUXOJAT K 0011IeMY
pELICHUIO, B TOM YHCIIE U
CTOJIKHOBEHHUIO HHTEPECOB

YBEPEHHOCTH B BOZMOXXHOCTH
MIO3HAHUSI IPUPOJIBI,
CaMOCTOSITEJIbHOCTD B
npUOOpeTEeHUH 3HAHUH O
XUMUYECKUX SIBIICHUSX.

OBJ1a1eBalOT HABBIKU UL
IPAKTHYECKOM JeITEeIbHOCTH.

Ob6partumsie u
HeoOpaTuMble
PEaKIH.
Cmelenue
XUMHUYECKOTO
paBHOBECHSI.

Hcnonb30BaTh MOHATHS
oOpaTtuMble 1 HEOOpaTUMbIE
XUMHUYECKHE PEeaKLnu.

[Tporno3upoBaTh pe3ysbTaThl
BO3/JICICTBUS pa3InYHbIX (PAKTOPOB
Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

Pezynamuenuvie:

MJIAHUPYIOT CBOM JIEHCTBUS B
COOTBETCTBHUM C TOCTABJIECHHOMN 3a1adeil
Y YCIIOBUSIMH €€ peau3aiu

Ilo3nasamenvnwie: cTaBsaT

1 GOPMYIUPYIOT LIETH U MTPOOIEMBI
YpOKa; OCO3HaHHO U TIPOU3BOJIHHO
CTPOSIT B YCTHOU U MUCBMEHHOU (hopMme

Kommyuukamueuble:

BJIQJICHIE MOHOJOTHYECKON U
JTUAIOTUYECKON popmMamu pedn

BricTpanBaroT coOCTBEHHOE
LIEJIOCTHOE MUPOBO33PEHUE: O
CO3HAIOT MOTPEOHOCTD U
TOTOBHOCTb K
caM00Opa30BaHUIO

K/P Ne 1 o teme:
«Xapakxmepucmuka

[IpuMeHATh MOTyYeHHbIE 3HAHUS U
c(OpMUPOBAHHBIE YMEHUS IS

Pezyfmmmmble: OCYHIECTBIIAIOT
MOIIAroBbId M UTOTOBBIN KOHTPOJIb IO

Bripaxarot agekBaTHOE
IIOHMMAaHUE NPUYHH YCIIEXa U




onemenma no pelenus y4eOHbIX 3a1au pe3yibTaTy Heycrexa ydeOHon
NONONCEHUIO 6 JESATETLHOCTH.
TICXOM. Hosnasamensvnole:
Xumuueckoe

CTPOSIT PEYEBOE BBHICKA3BIBAHUE B
pasnosecue. N N

YCTHOM M MUCLMEHHOM (popme

Kommynuxkamuensle: yauteBaoT

pa3sHbIe MHEHUS M CTPEMSTCS K

KOOPJMHALIMK Pa3IMYHbIX TIO3UIUI B

COTPY/IHHYECTB
MeTanibl 15

PaGota Han 1 I'paMOTHO TPOBOANTH aHAIN3 Pezynamuenuvie: OrnpeaensoT CBOIO JTUYHYIO

OIIMOKAMH. CBOEM pabOTHI, BBIIOIHATH TO3MIIHIO, aJIEKBATHYIO
Koppekinonnast KOPPEKIIHI0. XapaKTepH30BaTh HPUHAMAIOT U COXPAHAIOT yqve6Hy}o i depeHIMpPOBaHHYIO
pabora MO TeMe: METAJIJIBI 110 UX MOJIOKEHHIO B afady, IUIAHAUPYIOT CBOM ACUCTBUA B | capoomeHKY CBOUX YCIIEXOB B
«Xapaxmepucmuxa I[ICXD 1.1 . Menneneesa, COOTBCTCTBUH C MOCTABJICHHON 3a/1a"9CH | yyeQe,

2J1eMeHma no
NONIOJCEHUIO 8
TICXOM.
Xumuueckoe
pasHosecuey..
ITonoxxenue
aTOMOB METAJIJIOB B
IICXOM.
dusznueckue
CBOMCTBaA
METAaJIOB.

nuaronans B-Si-As-Te-At.

IloHuMaThs OTHOCUTEIBHOE
neleHre XUMUYECKHUX DJIEMEHTOB
Ha METaJUJIbI U HEMETAIIJIBL.

OnuceiBaTh CTpOeHUE PU3NUECKUE
CBOWCTBAa METAJIJIOB, OOBSCHATh
3aBUCHUMOCTb CBOMCTB METaJJIOB OT
ux nonoxxenus [ICXD

AN .Menneneena.

Hcnonp30BaTh XUMAYECKYIO
TEPMUHOJIOTHIO: INIACTUYHOCTb,
3JIEKTPONPOBOJHOCTD U
TEIJIONPOBOJHOCTb,
MeTaJIIMYEeCKUM O11ecK, TBEPAOCTh
METaJUIOB, IIJIOTHOCTb METAJUIOB,
JIETKUE U TSHKETBIC METAJLIEI,
4YEPHBIE U [IBETHBIE, IparOLeHHbIE

" YCJIOBUSIMH €€ pCain3alun
Ilo3nasamenvHule:

HCIIOJIB3YIOT 3HAKOBO —
CUMBOJIMYECKHUEC CPCIACTBA

R'ommynukamueu blé:

apryMEHTUPYIOT CBOKO MO3ULIUIO U
KOOPAMHUPYIOT €€ ¢ MO3ULIUU
IIapTHEPOB B COTPYTHUYECTBE




MCETaJJIbI.

[Iporno3upoBarh CBOMCTBA
HEW3Y4YEHHBIX 3JIEMEHTOB U UX
COE€IUHEHUH Ha OCHOBE 3HAHUHU O
MIEPUOIMYECKOM 3aKOHE.

10

XUMHAYECKHE
CBOMCTBA
METAJUIOB.

OmnuceBaTh CBOMCTBA BEIIESCTB Ha
OCHOBE HaOJIIOJICHUH 3a UX
MPEBPAILICHUSIMH,
JIEMOHCTPUPYEMBIMH YUUTEIIEM,
HCCJICIOBATh CBOMCTBA BEIIIECTB B
XO/I€ BBIMOJHEHUS TaO0paTOPHOTO
OIIBITA, JICJIaTh BBIBOJLI O
3aKOHOMEPHOCTSIX CBOMCTB
METaJIOB B IIEpUOAAX U Ipymnmax.
[Iporuo3upoBarb XUMHUYECKHE
CBOMCTBAa METAJJIOB U UX
COCIMHEHMI Ha OCHOBE 3HAHUMU O
MepHUOUYECKOM 3aKOHE.
Hcnonp30BaTh XUMHUYECKYIO
TEPMHUHOJIOTHUIO:
BOCCTAHOBHUTEIILHEIE CBOMCTBA
METaJUIOB, AIEKTPOXUMHUYECKHUI
AL HAIIPSDKEHUM.

[IpumeHnsATh npaBuia
AIEKTPOXUMUUYECKOTO Psija
HaIpsKEHUN TIPU ONpeeIEHUN
BO3MOKHOCTH B3aMMOJICHCTBHUSI
METAJIOB C PACTBOPAMH KUCIOT U
COJIEH; 3HATh NONPABKU K
npaBujaM IpUMEHEHUs
AJIEKTPOXUMHYECKOTO psijia
HaIpPsOKCHUN.

CocCTaBIISITh XUMHYECKHE
YpaBHEHUS, XapaKTEPUIYIOLIUE
B3aNMOJICHCTBHE METAJIJIOB C
KHCIJIOPOJIOM U IPYTUMHU
HeMeTaJlJIaMU.

Pezynamuenuvie:

II0OCTAaHOBKa yqe6H0171 3aJa4M Ha
OCHOBEC COOTHCCCHUA TOI'O, 4TO

HU3BECTHO U YCBOCHO , U TOI'O, YTO €I

HEHU3BCCTHO
Ilo3nasamenwvnoie:

BBIABHKCHHEC TUIIOTEC3, KX
06OCHOBaHI/Ie, J0Ka3aTcJIbCTBO

Kommynukamueuble:

y4acTBYIOT B KOJUICKTHBHOM
00CYKIICHUH TPOOIIEM, TIPOSIBIISTFOT

aKTUBHOCTh BO B3aMMOACHCTBUH JIS

peIICHNA KOMMYHUKATUBHBIX U
IIO3HABAaTCJIBHBIX 3a1a4

DopMUPYIOT YMEHUS
WCIOJIb30BATh 3HAHUS B OBITY.
[TocTenenHo BBICTPaUBaIOT
coOCTBEHHOE

LEJIOCTHOE MUPOBO33pEHUE: O
CO3HABAaTh MOTPEOHOCTH U
TOTOBHOCTB K
caM000pa30BaHUIO, B TOM
4HCIie U B paMKax
CaMOCTOATEIBHON
NEeSITeIbHOCTH BHE LIKOJIBI;

OIIEHHUBATh KU3HEHHBIE
CUTYaIlUU C TOYKHU 3PCHHUS
Oe3omacHOro o0pasa KU3HH H
COXPAHCHHUS 3JI0POBBS;

OLIEHHUBATh YKOJIOTMYECKHUI
PHUCK B3aMMOOTHOIIEHUI
YyeJ0BeKa U IPUPOJIBI.




11

Koppozus

Hcnonb3oBars npu

Pezyﬂﬂmuenble:

[IposABASIOT yCTOWUYMBBIN

METAJLIOB. XapaKkTEPUCTHKE METAIIOB M X y4e0HO — MO3HABATEIbHBIN

COC/IMHEHHH TOHATHS «KOppo3us | CAMOCTOATENLHO OOHAPYKUBAIOT U MHTEPEC K HOBBIM OOIIMM
METAIIJIOBY, «XUMHUYECKAs opmymnpyioT rpobiiemy. croco0aM peleHus 3a1au.
KOPPO3H#Y, «ONCKTPOXHMUYCCKAS | pyo o, ®
KOPPO3Hs», HAXOJUTh CIIOCOObI OpPMHPYIOT yMCHIA
3alIUThI METAJLIOB OT KOPPO3HH. BBISIBIISIFOT TIPUYHHBI U CIEJCTBUS HCMONB30BATE 3HAHNA B OEITY.
IIpuMeHATE 3HAHUS O KOPPO3HU B | gpjieHHil; CTPOAT JTOTHYECKUE
KU3HU paccyXIeHUs, yCTAaHABINBAIOT

HNPUYUHHO — CJIEJCTBEHHBIE CBS3H

Kommynuxamuenewie:

YYHUTHIBAIOT Pa3HbI€ MHEHUS U

CTPEMSTCS K KOOPAWHAILIMH PA3JIMYHBIX

HO3UIMA B COTPYAHUYECTBE,

(GOpMyYIIUpPYIOT COOCTBEHHOE MHEHUE U

HO3UIIHIO

12 | CrutaBbl. JlaBath onpe/eeHue CIjIaBoB; Pezynamusnvie: BsicTpanBarot co6CTBEHHOE

Ha3BaHUs CILIABOB,
KJaccu(puKaluio criiaBos; YEpHble
METaJUIbl: YyT'yHBI U CTaJIH;
[[BETHbIE METAJUIbI: OpOH3a,
JIaTyHb, MEJIBXUOD,
JIOPATIOMHUHMM; XapaKTepUu30BaTh
CBOMCTBA CILJIABOB, IPUHIUIIBI HUX
00pa30BaHUs U MPAKTUYECKYIO
3HAYMMOCTb.

Wcnonk30BaTh MOHITHE
METaJLULyprusi, €€ BUJIbI.

PaCI_I_II/IpI/ITB 3HaHUS 00 OCHOBHBIX
OEHTpax METAJNIYPrudeCckKoro

npousBojacTea P.D.

[IpuBOIUTE IPUMEPBI YPABHEHUI
peaKuid, IeXKaIKX B OCHOBE

TUTAHUPYIOT CBOU JICWCTBUS B
COOTBETCTBHH C ITOCTABJICHHOM 3aJ1aueH
U YCIIOBUSIMH €€ peau3aiu

Ilo3nasamenvnwie: ctaBsaT

1 GOPMYJIUPYIOT LIETH U MTPOOIEMbI
YPOKa; OCO3HaHHO U IIPOU3BOJIBHO
CTPOSIT B YCTHOW U MUCbMEHHOU (hopMme

R'ommynukamueu blé:

BJIQJICHIE MOHOJOTHYECKON U
JTUAIOTUYECKON popMamu pedn

IIEJIOCTHOE MHUPOBO33PEHHUE: O
CO3HAIOT NOTPEOHOCTH U
T'OTOBHOCTB K
camMo000pa30BaHUIo.

WNHTerpupytot nony4eHHble
3HAHUS B MIPAKTUYECKHUX
YCIIOBHSIX.




IPOMBIIIJIEHHBIX CIIOCO00B
MIOJIYYECHUS YYI'YHA U CTaJIU

13 | [Tonyuenue Hcnonbs30BaTh XUMHUYECKYHO Pezynamuenvie: HcnbiThIBatoT
METaJIOB. TEPMUHOJIOTHIO: CAMOPOIHbIE TrOpJOCTh 32 POCCUHCKYIO
Meraisl B METAJLIbI, MUHEPAJIBI, PYbI, YAUTBIBAIOT HPABIIO B INTAHUPOBAHUI | yayycy.

PHUPO/IE. METAJLTYPTHst ¥ €€ BHIbL: TIHPO-, U KOHTPOJIE CTI0c00a IeHCTBHS
TUAPO-, DIIEKTPO- METAJLUTYPrHsi; Tlosnasamenshbie:
ATIOMOTEPMHUST;
MHKPOOHOJIOTUYECKHUE METOIbI HCIIOJB3YIOT MTOMCK HEOOXOIUMO
NOJy4CHHA MCTAJLJIOB. nH(OPMAIIUY 1T BRITIOTHEHUS
CocTaBisiTh ypaBHEHHS PCAKUUH , | yyeGHBIX 3a1aHUI C HCIIOIb30BAHUEM
JIC)KAIUX B OCHOBEC NOJTYUYCHUS yqe6H0f/i JINTEPATYPHI
METAaJJIOB.
Kommynuxamuenuwie:
YUUTHIBAIOT pa3HbIe MHCHUS U
CTpEMSATCS K KOOPAUHAIIMH Pa3TUYHBIX
TO3UIINKI B COTPYTHUYECTBE

14 | Illenounsie OOBSICHATH CTPOEHUE aTOMa Pecynamusnoie: Pa3BuBatoT oco3nanHoe,

MeETaJlIbI HIEJIOYHBIX METAJIOB. YBaXUTEIBHOE U

JlaBaTh XapakTepUCTUKY
MIEJIOYHBIM METaJJIaM I10 BX
nojoxenuto B [IICXD
J.M1.MenneneeBa, ucciie10BaTh
CBOICTBA IIETOYHBIX METAJIIOB —
KaK TMPOCTHIX BEIIECTB.
XuMuueckasi TEpMUHOJIOTHSI:
okcuabl U nepokcuasl HMe,
eJIKHe MIENOYH, COJIH: COJIa
MUTHEBAs, COJIAa KPUCTAIIMUECKas,
MoTalll, riayoepoBa cob,
MOBapeHHAas COJIb.

OnuceIBaTh XMMUYECKHE CBOMCTBA
[IIME: o6pa3oBanue ruapuIoB,
XJOPUIOB. IEPOKCHUJIOB, OKCUJIOB,
TUAPOKCHJIOB, TTOATBEPKIAs
YpaBHEHUSIMH XUMUYECKUX
peaKuu.

IUTAHUPYIOT CBOM JICHCTBUS B CBSI3U C
ITOCTaBJIEHHOM 3aJ1a4eil U YCIOBUAMU
ec peleHus

Ilo3nasamenvHule:

CTaBST U POPMYIHPYIOT IETTU U
pobJIeMbl ypoKa

Kommynukamueuble:

a/ICKBATHO UCIOJIB3YIOT PEUEBbIC
cpenctBa st 3 (HEKTUBHOTO pereHus
KOMMYHHKATUBHBIX 337124

no00porKenaTeIbHOe
OTHOILIEHUE K IPYIrOMY
YEJIOBEKY, €r0 MHCHHIO,
CIIOCOOHOCTH BECTH JTHAJIOT C
JPYTUMH JIFOBMH.




I'pamoTHO OOpamarbcs ¢
BE€IIECCTBaAMU B HOBCCI[HGBHOI\/'I
KU3HH.

15 | Coenunenus XuMHU4ecKask TEPMUHOJIOTHS: Pezynamuenoie: DOopMHUPYIOT YMEHUSA
MIEITOYHBIX okcuabl U nepokcuasl HMe, WCIT0JIb30BaTh 3HAHMS B OBITY.
METAILIOR. eJIKHe TENOYH, COIH: COMa YUUTHIBAIOT MPABWIIO B IJIAHUPOBAHUHU

NMTHEBAs, CONA KpucTaunueckas, | A KOHTPOJIC croco0a perueHus

MoTall, riayoepoBa colb, Tosnasamenbibie:

MOBApEHHAs COJIb.

XapakTepu3oBarh ‘111’131’1‘1@01(“6 UCHOJIB3YIOT IOUCK HEOOXO0AUMOM

U XUMHWYECKHE CBOUCTBA OKCHUIO0B I/IH(bOpMaI_[I/II/I JIJISI BBITIOJIHEHUS

1 TUAPOKCHIIOB MICJIOTHBIX y4eOHBIX 3aJJaHUi C UCTIOIH30BAHNEM

MCTaJ1JIOB, COCTAaBIATH yqe6H0ﬁ JINTEPATYPHI

XUMUYECKUE YPABHEHUS,

XapaKkTepU3yKLIMe CBONCTBA Kommynukamuenoie:

HICJIOYHBIX METAJUIOB, PEIIaTh U

COCTABIATD «UETIOUKI» YUUTBHIBAIOT pa3Hble MHEHUS U

MpeBpaNeHHiL. CTPEMATCA K KOOP/MHALMH PasIMHbIX
MO3ULIMI B COTPYITHUYECTBE

16 | Illemouro3eMenbHBI JlaBaTh XapakTepUCTUKY Pezynamuenuvie: BricTpauBaroT coOCTBEHHOE
€ METaJIJIbI. IEJI0YHO3EMENIbHBIM MeTajliaM 1o LIEJIOCTHOE MUPOBO33PEHHE: O

ux nosnoxenuto B [ICXD

.. MenzeneeBa, xapakrepu3oBa
Th COCTaB aTOMOB OepuiIus,
maraus u 11[3Me.

Hccnenosatb
CBOMCTBA MIEJIOYHO3EMETLHBIX
METaJJIOB — KaK MPOCTHIX BELECTB.

OnucelBaTh XMMUYECKHUE CBOICTBA
6epunust, Maraus u LI[3Me:
0o0pa3oBaHNe OKCHJIOB, XJIOPUJIOB,
Cynb(UI0B, HUTPUIIOB, TUAPUIIOB
Y TUJIPOKCHJIOB.

XapakTepru30oBaTh CIIOCOOBI
BOCCTAHOBJICHHSI PEIKUX METAJIIOB

IJIAHUPYIOT CBOM JICHCTBUS B CBA3U C
IIOCTaBJICHHOM 3a1a4€il U YCIOBUAMU
€€ peLIeHUs

Ilo3nasamenvHuie:

CTaBAT U (POPMYIHPYIOT IETU U
poOJIeMbI ypoka

Kommynukamuen blé:

aJIeKBaTHO HCTIOJIB3YIOT PEUYEBhIC
cpeactsa ais 3h(HEeKTUBHOTO pereHus
KOMMYHUKATHBHBIX 337249

CO3HAIOT MOTPEOHOCTD U
TOTOBHOCTb K
caM000pa30BaHHUIO.




MyTEM MarHueTepMUe 1
KaJIbL{IUETEPMUEN.

Hcnonb30BaTh XUMHUYECKYHO
TEPMHUHOJIOTHIO: OKCHJIbI KAJIbIIHS
¥ MarHus (HeraméHast u3BECTh U
#OKEHAS MarHe3us); TUIPOKCU/IBI
KaJibLius (raméHasi U3BECTb,
M3BECTKOBAs BOJA U U3BECTKOBOE
MOJIOKO); COJIU: KapOOHATHI
KaJbIus (MeJ, Mpamop.
W3BECTHSK); CyIb(aThl: Maruus
(ropbKast COJib, aHTJITMICKAS COJIb),
KanpLus (Tunc, anedactp), 6apus
(6apuToBas kama); hochar
KaJIBITHUS.

I'pamoTHO OOparaThcs ¢
BEILIECTBAMH B TIOBCETHEBHOM
JKHU3HU.
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CoennHeHus
IEI0YHO3EMETBbHBI
X METAJLIOB.

IT/PNe 3
«XUMHYeCKre
CBOMCTBaA
COeTMHEHNN
IIEI0YHO3EMEIbHEI
X METaJIJIOBY.
Hucrpykrax Th

M cnonb30BaTh XUMHUECKYIO
TEPMUHOJIOTHIO: OKCHIBI KaJIbITUS
U MarHus (HeraméHasi U3BeCThb U
HOKEHAS MarHe3Hsl ); THIPOKCHUIBI
KaJibluA (TaméHas U3BeCTb,
M3BECTKOBAsI BO/Ia M H3BECTKOBOE
MOJIOKO); COJIU: KapOOHATHI
KaJbus (MeJ, Mpamop.
U3BECTHSIK); CyIb(haThl: MarHus
(ropbKasi COJib, aHTIIMICKAS COJTb),
KaibluA (Tunc, anedactp), Gapus
(GapuroBas kama); pocgar
KaJIbLIUS.

apaKTepu30BaTh (hPU3HUECKUE

U XUMHYECKHE CBOMCTBA OKCHUIIOB
Y TUIPOKCUIOB
IIEJI0YHO3EMETIbHBIX METAIIOB,

Pezynamuenuvie:

YUUTBIBAIOT MPABUJIO B IIAHUPOBAHUU
1 KOHTpOJIE criocoba perieHus

Ilo3nasamenvHuie:

UCHOJIB3YIOT MOUCK HEOOX0AUMOMN
WHGOPMAIINH /IS BBITIOJTHEHUS
y4eOHBIX 3a7JaHUH C UCIOJIb30BAHNUEM
yueOHOM TuTepaTypsl

Kommyuukamueuble:

YUYUTBIBAKOT PA3HbIE MHEHUS U
CTPEMATCS K KOOPAUHALUYU PA3IUYHBIX
MO3HUIMI B COTPYTHUYECTBE

HuTerpupytot noay4yeHHbIe
3HAHUS B MIPAKTUYECKHUX
YCIIOBHSIX.

DOopMHUPYIOT TOTOBHOCTH U
CIIOCOOHOCTH K O0YyYEHUIO U
CaMOPa3BUTHIO, U
caM000pa30BaHMIO HA OCHOBE
MOTHUBAIMH K 00y4EHHIO U
MO3HAHUIO.

OBJ1ageBalOT HABBIKU IS
MPAKTUYECKOU JIeATETbHOCTH.




COCTaBJIATh XUMUYECKHE
YPaBHEHHS, XapaKTEpU3yIOIINE
CBOMCTBA ILIEJIOYHBIX METAIJIOB,

pelaTh «UENOYKU» MPEBPAIICHUN.

[IpoBOINTH HECTIOXKHBIE
XAMHYECKHE OIBITHI U
HaOJI0/IeHUS 32 U3MEHEHUSIMU
CBOICTB BEILECTB B MPOLIECCE
IpeBpalleHuii, coOI0aaTh
npasuna Th.
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AJIIOMUHUHI U €r0
COEIMHEHUS

OOBACHATH CTPOCHUE aTOMA
AITIOMUHUS

XapakTepu30BaTh PU3MUECKUE

U XMMHYECKHE CBOMCTBA
IIOMUHUS: 00pa3oBaHUe
Opomua, cynshuaa, Kapouaa,
OKCHJIa M THJIPOKCU/IA aJIFOMUHMUS,
AIFOMUHATOB.

3HaTh c1oco0 MOJydeHUs
AIIOMUHHUS - SIEKTPOIIN3.
HaspiBaTh 00s1acTH IPUMEHEHUS
AITIOMUHUS.

Hcnonb30BaTh B TEPMUHOJIOTHH
IPUPOJIHBIE COETUHEHNUS
IIOMUHUS: aJTFOMOCUIIMKATBI
(rMuMHa, TOJIEBbIE NAThI), KOPYH]
(py6uH, candup, HaXIaAK).
XapakTepu3oBaTh CIOCOOBI
BOCCTaHOBJICHUSI METAJJIOB ITyTEM
ATIOMHHOTEPMUEH.

CocCTaBsATh XUMUYECKHE
yYpaBHEHHUS, XapaKTepHU3yIollne
CBOMCTBA aJIlOMUHUS,
aM(doTepHOCTh OKCHA U
TUAPOKCUIA ATIOMUHUS.

Pemate «aienouxu»
IIPEBPAILICHH.

Pezynamuenvie:

YUYHUTHIBAIOT MPABUIIO B IIAHUPOBAHUH
Y KOHTPOJIE CIIOco0a pemeHus

Ilo3nasamenvHuie:

UCIIOJIB3YIOT TIOMCK HEOOXOJMMOM
UH(OPMAIIMHU JIJIsI BBITTOTHEHUS
y4eOHBIX 3a[aHHii C UCIIOIb30BAHUEM
y4eOHOI TUTepaTypsl

Kommynuxamuenuwie:
KOHTPOJIUPYIOT ACUCTBUE NAPTHEPA;

a/ICKBATHO MCIOJIB3YIOT PEUEBbIC
cpenctBa st 3G (HEKTUBHOTO perieHust
KOMMYHHKATHUBHBIX 3a7a4

DopMUPYIOT YMEHHE
HWHTETPUPOBATH MMOTYyUEHHBIE
3HAHUS B IPAKTUYECKYIO
KU3HB.




19 | IT/PNe 4 OnbITHBIM MYTEM 10Ka3bIBaTh Pezynamuenvie: PasBuBaror
«XHUMHUYECKHE aM(OTEPHOCTh THUPOKCHUIA . KOMMYHHMKATUBHBI KOMIIOHEH
CBOINCTBA ATTEOMLEL OCYIIECTBIIAIOT MOWIArOBbIH KOHTPONb | 1 g oGmieHny i
THAPOKCUIA O6pamaThbes ¢ 1a00paTOPHBIM 1O pe3yJIbTaTy COTPYIHUYECTBE CO
ATFOMUHHUS. o0opynoBaHUEM U Tlosnasamenvhoie: CBEPCTHUKAMHU M YIUTENIMH.
Hucrpykrax Th HarpeBaTeIbHBIMH TPUOOpPaMHU B DOopMHPYIOT ITO3HABATEIIBHBIN

COOTBETCTBUU C IIPABUIIAMHU BIIAJICIOT OGIIMM IIPHEMOM PEILICHHS MHTEPEC K IPEIMETY,
TEXHUKU OE30MaCHOCTH, 3amau YBEPEHHOCTb B BO3MOXHOCTHU
ONUCHIBATh XUMUYECKUI MIO3HAHUSI IPUPOJIBL,
SKCHEPUMECHT C ITIOMOIIBIO SA3BIKa Kommynukamueﬂble: CaMOCTOATEIILHOCTh B
XUMHUH, JEJIaTh BBIBOJBI 110 npuoOpeTEeHUH 3HAHUH O
pe3yJibTaTaM 3KCIEPUMEHTA. YAUTBIBAIOT PASHBIC MHCHUA 1 XUMHUYECKUX SBICHUSIX.
OCo3HABATH HEOGXOMAMOCTD CTPEMATCA K KOOP/MHALMHA PasIIMHbIX

cobmoenust mpasut Th s o3unru B COTPYAHNICCTBE OBnaneBarT fIaBI)IKI/I A1
COXpaHeHHs CBOETO 310POBbs 1 PaKTUYECKON JEeATEIbHOCTH.
3/10pOBbSI OKPYKAIOIIHX.

20 | XKeneso. JlaBaTh XapakTEpUCTUKY Pecynamuenvie: DopMHUPYIOT UHTEPEC K
['enernyeckue JKeJjes3a IO €ro MOJIOKEHUIO B . KOHKPETHOMY XUMUYECKOMY
st Fe?', Fe3*, ICxX? IUIAHUPYIOT CBOM JACHCTBHA © JJIEMEHTY.

JL.VL.MenseneeBa, xapaktepusopa | NOCTABICHHOMN 3a/aueli U yCIOBUAMMU
Th COCTAB aTOMa, XapakTepu3opar, | S PEIICHHS, OLCHHBAIOT } BricTpanBaroT co6cTBEeHHOE
(DM3MYECKHE M XHMHYECKHE MPaBWJIBHOCTH BBIIIOJIHEHUS AEUCTBUS | LIEJIOCTHOE MUPOBO33PEHUE: O
CBOJCTBA Kene3a: 06pa3oBaHUe 11 . CO3HAIOT MOTPEOHOCT M
o3nHaeamenvHbie:
xnopuoB xenesa (1) u (1), TOTOBHOCTD K
B3aMMOJEMCTBHE C CEPOH, CaMOCTOSITENILHO BBIICISIOT U CaMo00pasOBaHHIO.
KHCJIOPOJIOM, BOJIOW, KUCIOTaMH, (hOopMyIIHPYIOT MTO3HABATENBHYIO LENb,
COJISIMU; COEIMHEHUS KaTHOHOB UCIOJB3YIOT 00IIME TPUEMBI peIlIeHUs
Fe?*, Fe**. 3a71a4
Hcnonb30BaTh XMMHUECKYHO
TEPMHHOJIOTHIO: JKene30 B mpupoxe | Kommynuxamuenoie:
(MarHUTHBIN, OypBIN M KpaCHBIH
JKETEIHSIK). JIOIIYCKAaIOT BO3MOKHOCTh Pa3/InYHbIX
TOYEK 3pEHUs, B TOM YHCJIE HE
COBMAJIAIONTUX C UX cOOCcTBeHHOM. U
OpPUEHTHUPYIOTCS Ha MO3ULIMIO TapTHepa
B OOIIIEHUU U B3aUMOJICHCTBUN
21 | II/PNe 5 OoparaTbes ¢ 1a60paTOPHBIM Pecynamuenwvie: Pa3BuBator




«KadecTBeHHBIC
peaKklK Ha UOHBI
xenesa Fe?", Fe’ .
Hucrpykrax Th

obopynoBaHUEM U
HarpeBaTeIbHBIMU PUOOpaMH B
COOTBETCTBUU C IIPABUIAMH
TEXHHMKH 0€30IacHOCTH,
OIIMCHIBATh XMMUYECKHUI
OKCIIEPUMEHT C TIOMOIIBIO SI3bIKA
XHMHMH, JIeJIaTh BEIBOJIBI 110
pe3yJbTaTaM 3KCIICpUMEHTA.
Oco3HaBaTh HEOOXOIUMOCTD
coOmoaenus npasun Th ans
COXPaHEHHUSI CBOETO 3/I0POBbS U
3JI0POBbSI OKPYKAIOIIHX.
[TpoBOIUTH KaYECTBECHHBIC
peaKIuu, TIOTBEPKIAIOIIHEC
HaJM4Ke B BOJHBIX pacTBOpax
KaTnoHoB xene3a Fe?", Fe**,
UCIIOJIB3YS PEAKTUBBI KENTYIO U
KpPacHYIO0 KpPOBSIHbIE COJIU, POAAHU]T
KaJIusl.

HccnenoBaTh CBOMCTBA Keje3a B
XO/I€ BBITIOJTHEHUS TAOOPaTOPHOTO
OIIBITA, OMMUCHIBATH XUMUYCCKHI
OKCIIEPUMEHT.

CocTaBisITh MOJNEKYJISIPHBIE U
MOJTHBIC NOHHBIC YPAaBHEHUS TI0
COKpAIIEHHBIM HOHHBIM
YpaBHEHUSIM.

YUYUTBIBAIOT IIPaBUJIO B IIJITAHUPOBAHUU
" KOHTPOJIC crocoba PCIICHUA

Ilo3nasamenvHuie:

HCIOJIB3YIOT TTOMCK HEOOXOAUMOM
UHGOPMAIIMH /IS BBITIOJTHEHUS
y4eOHBIX 33JaHUI C UCTIOIH30BAHUEM
y4eOHOH JIUTepaTypHhI;

BJIJICIOT OOIIUM NPHUEMOM pEIICHUS
3a1a4;

OCYHICCTBIIAKOT IIPAMOC JCAYKTUBHOC
J0Ka3aTCJIbCTBO

Kommynukamueuble:

YUYUTBIBAKOT pAa3HBIC MHCHUS U
CTPEMITCA K KOOpAWHAILIUN PA3JIMIHBIX
HOSI/IHI/II‘/‘I B COTPYAHUYICCTBC

KOMMYHHUKATHUBHBIH KOMIIOHEH
T B OOIICHUH U
COTPYJIHUYECTBE CO
CBEPCTHUKAMH U YUUTEIISIMU.
@opMUPYIOT MTO3HABATEIIHHBII
HUHTEpEC K MPEAMETY,
YBEPEHHOCTh B BO3MOXXHOCTHU
MO3HAHUS TIPUPO/IBI,
CaMOCTOSITENILHOCTD B
NpUOOPETEHNH 3HAHUH O
XUMHYECKHX SBJICHUSIX.

OBnazneBarOT HaBBIKU IS
IIPAKTUYECKON NEATEIbHOCTH.
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0O0001enue Mo
TeMe: «MeTaluIbly.

O00011aTh 3HAHUS U
MIPE/ICTABIISATh MX B BUJIE CXEM,
Ta0IHIL, TPE3CHTAIIHI.

Pezyfmmusnble:

BHOCSIT HEOOXOAMMbIE KOPPEKTUBBI B
JIEHCTBHE IIOCIIE €T0 3aBEPIICHUS Ha
OCHOBE €T0 M y4eTa Xapakrepa
C/I€JIaHHBIX OLIHOOK;

IIOCTaHOBKa yqe6Hoﬁ 3aga4u Ha
OCHOBE COOTHECCHHUSA TOI'O, UTO YKC
HU3BCCTHO U YCBOCHO YHYalllTUMUCA, U
TOT'0, YTO €1I€ HEN3BCCTHO,

BeIpaxaror anexkBaTHOE
IIOHMMAaHUE IPUYUH yCIeXa U
Heycrnexa y4eOHou
JEeSATEIbHOCTH.




ONpEIEICHUE TOCIEN0BATEIIBHOCTH
IIPOMEKYTOUHBIX LIEJIEH C y4eTOM
KOHEYHOI'O Pe3yJIbTara

Ilo3nasamenvnuie:

CTPOST PEYEBOEC BHICKA3hIBAHKC B
YCTHOH ¥ MUCbMEHHOU popme

Kommynukamuenble:

KOHTPOJIHUPYIOT IEHCTBUS apTHEpa

23 | K/P Ne 2 mo Teme: | Ocy1iecTBISIFOT KOHTPOJIb Pezynamuenoie: [IposABISAIOT OTBETCTBEHHOCTH
«Memannvi». IPEIMETHBIX U METaIIPeIMETHBIX . 3a CBOM PE3YJIbTaTHI.
y4eOHBIX JEHCTBUIA 110 TEME: OCYIIECTBIIAIOT HTOrOBBIM
«MeTambI», IPUMeHsS Y TIOUIaroBbIi KOHTPOJb 110
HOJIy4EHHbIE 3HAHUS U pe3ylpTaTy
cOopMHUPOBAHHBIC YMEHUS JUIS
(opmp y A Ilo3nasamenvnoie:
pelieHus yueOHbIX 3a/1a4.
CTPOST PEUYEBOE BHICKA3HIBAHHE B
YCTHOM M MUCbMEHHOU popme
Kommynuxamuenuwie:
KOHTPOJIMPYIOT JACHCTBUS TapTHEPA
4 | Hemeraisbl 20
24 | Pabota Hax 1 I'paMOTHO IPOBOAUTH aHAIINA3 Pezynamuensie: OnpenenstoT CBO JTUYHYIO
ommrOKaMu. CBOEH pabOTHI, BHITIOJTHSTH MO3ULUIO, a/IEKBAaTHYIO
Koppexkimonnas KOPPEKIIHIO. HUPUHUMAIOT 1 COXPAHAIOT ytie6HYIO b depeHIPOBAHHYIO
pabora 10 3anady, INIAHAPYIOT CBOM ICUCTBUA B | caMooLEeHKY CBOMX YCIIEXOB B

TeMe: «Memannviy.
ITpocTeie BemecTBa
HEMETAJIJIBI.
Annotpomnusi.

JlaBaTh onpeneneHus MOHATUIM
«OIIEKTPOOTPHUIIATEITEHOCTHY,

« ATTIOTPOMHS», «AJTOTPOITHbBIE
MoAU(UKAITAN .
XapakTepu3oBaTh HEMETAJIIBI 1O
nx noJjioxkenuro B [ICXD
JI.1.MeHpeneeBa, OHUCHIBaTh

COOTBETCTBHUM C IIOCTAaBJICHHOM 3aaueit
" YCJIOBUSIMH €€ p€ain3aluu

Ilo3nasamenvhuie:

CTaBAT U (POPMYIHPYIOT IETTH U
poOIeMbI ypoKa

yuebe.

DopMUPYIOT TOTOBHOCTH U
CMOCOOHOCTH K O0YYEHUIO U
CaMOPa3BHUTHIO U
caM000pa30BaHHUIO HAa OCHOBE
MOTHBAIIMH K O0YYEHHIO U




CTpoeHHe (PU3NUYECKe CBONCTBA
HEMETAJJIOB, OOBSICHITh
3aBHCHUMOCTH CBOWCTB HEMETAIIJIOB
oT ux nosnoxenus [ICXD
J.M.Mennaeneena.

CocTaBiaTh Ha3BaHUS COSAMHECHUN
HEMETAIIJIOB 10 popMmysie U
dbopMyI1 IO HA3BAHHMIO.
XuMuyeckasi TepMUHOJIOTUS:
aJIOTPOIIBI (KUCTIOPO, 030H),
AJTOTPOIIHSL.

[Iporuo3upoBars cBoWcTBa
HEU3YUYEHHBIX JIEMEHTOB U UX
COCIMHEHUI Ha OCHOBE 3HAHUH O
MEePUOANYECKOM 3aKOHE.

KOMMyHMKali?Hble.'

aJICKBATHO MCTIOJIb3YIOT PEYEBbIC
cpencTra iy 3PPEKTUBHOTO PEIICHUS
KOMMYHHUKATHBHBIX 3a/1a4

IIO3HAaHUIO
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T"anoreHsr.

XapakTeprus3oBaTh CTPOCHHUE
MOJIEKYJI TAJIOT€HOB.

CocTaBisatb GopMyITbl COSTUHEHHMA
rajioreHoB, UCHOJIb3ys CTEIIEHH
OKHCIICHHS, TI0 (JOPMYIJIaM J1aBaTh
Ha3BaHUs COCIMHEHUSIM
raJIOreHOB.

OnuceiBath (husnUecKue u
XUMUYECKHE CBOWCTBA raJIOTEHOB
Ha OCHOBE HAOIIOJCHHI 32 UX
MIPEBPAIICHUSIMU BO BpeMsI
JIEMOHCTPALIMOHHBIX OIBITOB,
O0OBSCHITH 3aBUCIMOCTh CBOWCTB
rajioreHoB UX OT MOJIOXKEHUS B
[ICX5 JI.1. Menpeneena.
[Iporuo3upoBarb XuMHUYECKHE
CBOMCTBA FAJIOT€HOB:
B3aUMOJICHCTBUE C METAJLJIAMHU,
BOJIOPOJIOM, PACTBOPAMH COJIeH
raJIoreHoB, MOATBEPKAasi CBOU
MIPOTHO3bI YPaBHEHUSIMU
XUMHYECKHUX PEAKIIH.
OnuceiBaTh OMOTOTHYECKOE

Pezyjmmu(mble:

MTOCTAaHOBKA Y4eOHOMU 3a/1a4ud Ha
OCHOBE COOTHECCHHUS TOTO, YTO
M3BECTHO U YCBOCHO , ¥ TOTO, YTO CIIC
HEHM3BECTHO

Ilo3nasamenvHule:

BBIJIBUKCHUC THIIOTE3, UX
O6OCHOBaHI/Ie, JA0Ka3aTCJIbCTBO

Kommynukamueuble:

Y4aCTBYIOT B KOJIJIEKTUBHOM
00CyXICHIHU TIPOOJIEM, IPOSIBIISIOT
AKTUBHOCTH BO B3aMMOJICHCTBHH TSI
pPEIICHN A KOMMYHUKATUBHBIX U
MO3HABATENbHBIX 33124

DOopMUPYIOT MTO3HABATEIIbHBIN
MHTEPEC K IPEIMETY,
YBEPEHHOCTh B BO3MOKHOCTH
MO3HAHUSI IPUPOJIBI,
CaMOCTOSITEJIBHOCTh B
npuoOpeTEeHUH 3HAHUH O
XUMHYECKUX SBJICHUSX.

[IposBAAIOT 3KOJIOTHYECKOE
CO3HaHHME.




3HAYCHUE U TPUMEHECHHE
TaJIOI'CHOB, CHOCO6BI MOJIYy4YCHUA.
Oco3HaBaTh HEOOXOTUMOCTh
COOIIOICHMSI TIPABUIT
9KOJIOTUYECKOI 0€30MMacHOCTH MPH
00palleHuu C TAJIOTeHAMMU.
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Coenunenusa
rajloreHoB.

Hcnonp30BaTh XUMHYECKYIO
TEPMHHOJIOTHIO: BOJIOPOAHbIE
COEIMHEHUS TaJIOTCHOB -
raJIor€HOBOJIOPO/IbI,
raJIOT€HOBOIOPOAHBIE KUCIIOTHI:
(bTOpPOBOIOPOIHAS, WU
IUIABUKOBAsi, XJIOPOBOJOPOIHA,
WIN COJIsTHAsE, OPOMOBOJOPOIHAS,
HOI0BOIOPOAHASL KMCIIOTHI;
raJloTeHU b (PTOPUIBI, OPOMHU/IBI.
XJIOPUJIbL, HOANBL; IPUPOIHBIE
COEIMHEHUS TaJOreHOB: TaJluT,
CWJIbBUH, CUJIbBUHHUT, (DIFOOPUT.
3HaTh KaueCTBEHHBIEC PEAKIIUU HA
raJIOT€HU-UOHBI.
VYcraHaBIMBaTh CBA3b MEXKIY
CBOMCTBAMM COECIUHEHUN U UX
IIPUMEHEHNEM, N3y4aTh CBOMCTBA
COEIMHEHUH TaJIOT€HOB B X0OJI€
BBITMIOJTHEHUS JTAOOPaTOPHBIX
OTIBITOB.

Hcnonb3oBath npruoOpeTeHHbIE
KOMIIETEHIIUH IIPU

BBIMIOJTHEHUH IPOEKTHBIX padoT 1o
U3YyUYEHHIO CBOICTB U CIIOCOOOB
MOJIyYeHUs U

pacrno3HaBaHMsl COEIMHEHUN
raJIOT€HOB.

Pezynamuenuvie:

YUUTBIBAIOT ITPABUJIO B INIAHUPOBAHUHN
1 KOHTPOJIC criocoba peLICHUA

Ilo3nasamenvHule:

UCIIOJIB3YIOT TIOMCK HEOOXOJMMOM
UH(OPMAIIMHU JIJIsI BBITTOTHEHUS
y4eOHBIX 3a[aHHii C UCIIOIb30BAHUECM
y4eOHOI TUTepaTypsl

Kommynukamueuble:

YYHUTBIBAIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOPAMHALMY Pa3In4HbIX
MO3UIMI B COTPYTHUYECTBE

BocnuThiBalOT OTBETCTBEHHOE
OTHOILIEHUE K MPUPO/IE.

DopMHpYIOT
CaMOCTOSATENILHOCTD B
pUOOPETEHNU HOBBIX 3HAHUH,
NPAaKTHYECKUX YMEHUH,
[IEHHOCTHOTO OTHOIICHUS K
ce0e U OKpYKaloIuM, K
proOpEeTEeHNI0 HOBBIX 3HAHUH,
OTHOIIEHUE K XUMHH, KaK
AJIEMEHTY 00IIeYeIIOBEYeCKON
KYJbTYPHI.
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Cepa.

CtpoeHune aTOMOB CEpBI U
CTEIEHEN OKHUCIIEHUS CEpPBI.
XrMHYecKasi TEpPMUHOJIOTUS:
AJUIOTPOIIBI CEPhI: pOMOUYECKas,

Pezynamuenuvie:

pas3iimvaroT CII0co0 1 pe3yabTarT

@OopMHUPYIOT OCHOBBI
9KOJIOTUYECKOTO MBITIUICHHUSI.




MOHOKJIMHHAs, TUTACTHYECKas Cepa;
peaxius IeMepKypU3aliu; cepa B
MIPUPOJIE: CaMOPOIHAS,
cynehuaHas u cyibdarHas cepa.
OOBSCHATH MPUMEHECHHE
QUTOTPOITHBIX MOAU(PHUKAIII
CepBHI.

Xapaktepu3oBaTh CTPOCHUE
MOJIEKYJIBI Cepbl OOBSCHATH
3aBHCUMOCTb CBOMCTB CEpBI OT €€
nonoxenus B [ICXD JI.1.
Memneneena.

CocCTaBIATh XUMUYECKHE
YpaBHEHUS, XapaKTEPHUIYIOITHE
XUMUYECKHE CBOMCTBA CEPHI:
B3aMMOJCHCTBHE C METaJLJIaMH,
KHCJIOPOJIOM, BOJIOPOJIOM.
OnuceIBaTh OMOJIOTUYECKOE
3HAYCHHUE U IPUMEHEHHE CEPBI.
I'pamoTHO OOpamarbcs ¢
BEIIIECTBAMH B ITOBCETHECBHOU
JKU3HHU.

IEUCTBUA
Ilo3naeamenvnuie:

BJIaJCHOT O6H_II/IM IIPpHUEMOM PECIICHUA
3aaa4

Kommynukamuenble:

JIOTOBApUBAIOTCS O COBMECTHOM
NEeSTENLHOCTH, TIPUXOJIS K 001eMy
PELICHUIO
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CoenvHeHus cepsl.

OnuceiBaTh CBOKWCTBA COEUHEHUN
Cepsl: BOJOPOAHOE COCTVHEHUE
cepsl (CepoBOAOPOA), CYIb(PUIBL,
CEpPHUCTBIN ra3, CepHUCTas
KHCIIO0Ta, CYIb(QUTHI, CepHast
KHCJIOTa KOHIEHTPUPOBAHHAS U
pa3baBiieHHaS.

[IpuMeHeHne cepHON KUCIIOTBI.
Hcnonp30BaTh XUMUUECKYHO
TEPMHUHOJIOTHIO: COJIM CEPHOMU
KHCJIOTHI: TJ1ay0epoBa CoJib, THIIC,
cynbdat 6apus (6aputoBas Kara),
MEJIHBII KyTOpOcC.
[To3HaKOMUTBCS C IPOU3BOICTBOM
CEpHOM KUCIIOTBHI.

CocTaBiATh ypaBHEHUS PEAKIIMIA,

Pezynamuenuvie:

YUUTBIBAIOT MPABUJIO B IIAHUPOBAHUU
1 KOHTpOJIE criocoba perieHus

Ilo3nasamenvHuie:

UCHOJIB3YIOT MOUCK HEOOXO0MMON
WHGOPMAIINH /IS BBITIOJTHEHUS
y4eOHBIX 3aJJaHU# C UCTIOIb30BAHUEM
y4eOHOM TuTepaTyphl

Kommyuukamueuble:

KOHTPOJIUPYIOT IEUCTBUE TApTHEPA

DopMUPYIOT UHTEPEC K
KOHKPETHOMY XHMHYECKOMY
3JIEMEHTY, OCYIIECTBIISIOT
TMOMCK JIOTIOJTHUTEJIbHOM
UH(POPMALIUHU O HEM.




COOTBETCTBYIOLIUX IIECITOYKE
[IPEBPALLICHUMN.

[IporHo3upoBaTh XMMUYECKHUE
CBOICTBA BEIIESCTB Ha OCHOBE UX
CBOWCTB U CTPOCHHUSA.

29 | CepHas KucIoTAa. OnuceIBaTh CBOMCTBA CEPHOU Pecynamuenvie: [IposBIIAIOT 3KONIOrHUECKOe
KHCJIOTBI, B XOJI€ IIPOBEACHHUS . CO3HaHME.
IT/PNe 6 J1aGOPATOPHBIX OIIBITOB, IJIAHUPYIOT CBOM JICHCTBUS B
«XI/IUMquCKHe } NPOBOJIATH KAYECTBEHHYIO COOTBETCTBHUH C ITOCTABJICHHOM 3anayeil | OBnaneBaroT HaBbIKH JA
CBOICTBa cepHOM peaKLuio Ha Cyib(aT - MOH U YCJIOBMSIMU €€ peau3alun MIPaKTUYECKON JESITEIbHOCTH.
KHCITOTBI». XapakTepu3oBaTh 0cOObIE .
Hncrpykrax Th CBOWCTBA KOHIIEHTPUPOBAHHOM Hosnasamensusie:
CePHON KHCIIOTHI. BJIAJICIOT OOIUM IIPUEMOM pEILICHUS
Cocrasnsars ypasHeHnus OBP ¢ 3a1au;
y4acTUEM CEPHOU KHUCIIOTHI,
OIUCHIBATh 00JIACTU NMPUMEHEHUsI | OCYLICCTBIIAIOT IMPAMOC ACTYKTMBHOC
CEpHOM KHUCIIOTHI. AOKa3aTCIbCTBO
[IpuBOIUTE IPUMEPBI YPABHEHU I
peaxkuui, JexXalux B OCHOBE Kommynuxamusnuie:
IIPOU3BOJICTBA CEPHOU KHCIIOTHI KOHTPOTHPYIOT ACHCTRHS APTHEPA,
O6paimarses ¢ 1abopaTopHbIM paboTas B nape, pH BHINOJIHEHUH
06opynoBaHKeM H MIPAaKTUYECKOW YacCTH ypOKa
HarpeBaTelbHbIMU TPUOOpaMu B
COOTBETCTBUU C NPaBUIAMH
TEXHUKU 0€30IaCHOCTH.
OnuceiBaTh XUMHUUYECKUN
AKCIEPUMEHT C TIOMOIIBIO SI3bIKA
XUMUH.
JlenaTp BBIBOJBI IO pe3yJIbTaTaM
JKCIIEPUMEHTA.
Oco3HaBaTh HEOOXOIUMOCTh
coomonenus mpaswit Th u OT mist
COXPaHEHHs CBOETO 370pPOBbsI U
3JI0POBBSI OKPYKAIOIIHX.
30 | A3oru ero XapakTepu3oBaTh CTpoeHUe atoma | Pecynamuensie: DopMHUPYIOT IO3HABATEIbHBIN

M MOJICKYJIBI a30Ta, O0OBACHATH

WHTEpEC K MPEAMETY,




CBOJCTBA.

3aBHCHMOCTBH CBOMCTB a30Ta OT
ero nmonoxenus B IICXD JI.W.
Meunneneesna.

CocTaBnsiTh XMMHYECKHE
YPaBHEHMS, XapaKTEPUIYIOIIHE
XHUMHYECKHE CBOMCTBA a30Ta:
B3aUMOJCHCTBHE C METaJllIaMH,
BOJIOPOJIOM U KHUCIIOPOJIOM.

Hcmons30BaTh XUMHYECKYIO
TCPMHHOJIOTHUIO: BOAOPOJHOC
COCIUMHCHHUEC C a30TOM - aMMHaK.

3HaTh CIIOCO0 MOTyYSHHS a30Ta U3
KUAKOTO BO3IyXa.

XapakTepu30BaTh MPUMEHEHHE
a30Ta, a30T B IPUPOJIE U €TO
OHOJIOTHYEeCcKOe 3HAYCHHE.

OnuceiBath pusmveckue u
XUMUYECKUE MPOIIECCHI,
ABJISIFOLIUECS YaCThIO KPYTOBOPOTA
BEIIECTB B MPUPOJIE.

I'pamoTHO OOpamatecs ¢
BEIIIECTBAMH B ITOBCEHEBHOM
JKHU3HU.

IJIAHUPYIOT CBOU JICUCTBHS B CBS3U C
IIOCTaBJICHHOM 3aJ1a4€il U YCIOBUAMU
€€ pelICHUs

Ilo3nasamenvnuie:

CTaBAT U GOPMYJIUPYIOT LT U
POOJIEMBI YpOKa

Kommynukamuenble:

aJICKBATHO MCIIOJIb3YIOT PEUYEBbIC
cpenctsa amsi 3PGEKTUBHOTO PEIICHUS
KOMMYHHUKATHBHBIX 33724

YBEPEHHOCTH B BO3MO)KHOCTH
MO3HAHUS TIPUPOIBI,
CaMOCTOSITENILHOCTD B
NpUOOPETEHNH 3HAHUH O
XMUMHYECKUX SBICHUSAX.

[IposiBasitoT HHTEpEC K
KOHKPETHOMY XUMHUYECKOMY
3JIEMEHTY.
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AMMHaxK.

IT/PNe 7
«XUMHYecKue
CBOMCTBaA
aMMHaKay).
Hucrpykrax Th

[Torumarte, 4TO BOJOPOTHOE
COCIUHEHHE C a30TOM - aMMHaK.
CTpoeHune MOJIEKYJIbl aMMHAKa;
JIOHOPHO-AKIIENTOPHBIA MEXAHU3M
o0pa3oBaHUs HOHA - AMMOHHSL.
OmmceIBaTh CBOMCTBA aMMHUaKa:
B3aUMOJECUCTBHE C BOJOMH,
KHCJIOTaMU U KHUCJIOPOIOM.
[Tonydenue, cobupanue u
pacro3HaBaHue aMMHaKa.

Pezynamuenuvie:

MJIAHUPYIOT CBOM JIEUCTBUS B
COOTBETCTBHH C ITOCTABJIEHHOM 3a1auei
Y YCIIOBUSIMH €€ peau3aiuu

Ilo3nasamenvhuie:

BJIQJICIOT OOIIIUM MPUEMOM PEIICHUS
3a1ad4;

[TocTeneHHO BBICTPaUBAIOT
coOCTBEHHOE

LIEJIOCTHOE MUPOBO33PEHUE: O
CO3HaBaTh MOTPEOHOCTH U
TOTOBHOCTB K
caM000pa30BaHMIO, B TOM
YHClie U B paMKax
CaMOCTOATEIIbHOMN
NESTEIbHOCTH BHE IITKOJIBI;




B xone nposenenus
71a00paTOPHBIX OIBITOB,
MPOBOJUTH KAUYECTBEHHYIO
pEaKIMIO HA UOH -aMMOHHUS.
[IpuBOAMTE TPUMEPHI YpABHEHUI
peaKkuuid, IeKalKX B OCHOBE
MIPOMBIIIJIEHHBIX CITIOCOOOB
MOJIyYeHUS] aMMHUaKa.
OO6pammarbcst ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U
HarpeBaTeJIbHBIMU pUOOpamMu B
COOTBETCTBUU C IIPABUIAMHU
TEXHHUKHU 0€3011aCHOCTH.
OnuceiBaTh XUMUYECKUM
9KCIIEPUMEHT C TOMOIIBIO SI3bIKA
XUMUH.

JlenaTh BBIBOJIBI IO pe3yiibTaTaM
JKCIIEPUMEHTA.

Oco3HaBaTh HEOOXOAUMOCTD
coomonenns npaswit Thb u OT mis
COXpaHEHHUsI CBOETO 37I0POBbs U
310POBBSI OKPYKAIOIIHX.

OCYIIECTBJISIIOT TPSAMOE JACTYKTUBHOE
JI0Ka3aTeIbCTBO

KOMMJ/’H”K(IMMGHM&‘

KOHTPOJIUPYIOT ACUCTBUS NTapTHEPA,
pa0oTas B nape, py BINOJIHEHUH
IIPAaKTUYECKON YaCTH ypOKa

OIICHHUBATh KU3HEHHBIE
CUTYaIlUU C TOYKHU 3PCHHUS
Oe3omacHOro 00pa3a KU3HH U
COXPAHEHUS 3JI0POBBSI;

OLIEHMBATDH DKOJIOTHUYECKUI
PHUCK B3aUMOOTHOIIEHUI
YeJI0BEKa U IPUPOJIBIL.

OBJageBarOT HABBIKM IS
IPAKTHYECKOH JIeITEeIbHOCTH.
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A3oTrHas Kucinora

OnucelBaTh CBOMCTBA

A30THOM KHCIIOTHI KaK
IIEKTPOJINTA U KaK OKUCIIUTEISL.
XapaxkTepus3oBaTh 0cOObIE
CBOMCTBA KOHLICHTPUPOBAaHHON U
pa30aBIEHHON a30THON KUCIIOTHI C
MEZBIO.

Cocrasnsars ypasHeHus OBP ¢
y4acTHEM a30THOM KUCIIOTHI,
MPUMEHSITh COJIM A30THON KHCIIOThI
B [IPAKTUYECKOMN AESITEIBbHOCTH,
MPOBOAUTH KAUECTBEHHYIO
pEaKIuIo Ha HUTPAT - UOH.
CocraBnarhs U pemiatb
«LIETIOUKU» MPEBPALICHUI 110 TeMe
a30T U €ro COEINHEHUSI.

Pezynamuenuvie:

YUUTBIBAIOT MPABWJIO B IJIAHWPOBAHUU
1 KOHTpOJIE criocoba perieHus

Ilo3nasamenvHuie:

UCHOJIB3YIOT MOUCK HEOOX0AUMOMH
WHGOPMAIINH /IS BBITIOJTHEHUS
y4eOHBIX 3aJJaHU# C UCTIOIb30BAHUEM
y4eOHOM TuTepaTyphl

Kommyuukamueuble:

YUYUTBIBAKOT PA3HBIE MHEHUS U
CTPEMATCS K KOOPAUHALUU PA3IUYHBIX
MTO3HIINI B COTPYTHAYECTBE

@OopMHUPYIOT OCHOBBI
9KOJIOTUYECKOTO MBITIUICHHUSI.




[IpruMmeHeHre a30THON KUCIIOTHI.
Xumuueckas TCPMHUHOJIOTUA:
HUTPATHI, CEIUTPHIL.

33 | Conu aMMOHUS. Hcnonp3oBaHne XMMUYECKON Pecynamuenvie: OBnazneBarOT HaBBIKU IS
TEPMHUHOJIOTMH: COJIM aMMOHMSI IIPAKTUYECKOHN NEATEIbHOCTH.
I1/PNe 8 (XJIOpUA. HUTpAT, KapGoHat) n ux | YIHTHIBAIOT PABHIIO B IUIAHNPOBAHMH
«XHUMHUYECKHE NpUMEHEHHE. U KOHTpOJIE crioco0a pereHus,
CBOICTBa coJeit OGpalaThes ¢ 1aopaToOPHBIM OCYILIECTBIISIOT MOIIArOBbIN KOHTPOJIb
AMMOHUSY. 000pyJ0BaHUEM H 1 .
Wncrpykrax Th HarpeBaTeIbHBIMU PUOOPaMH B osmacametbhvie:
COOTBCTCTBUH C lIpaBHIIaMHU CaMOCTOSITEIFHO CO3JAI0T aJITOPUTM
TEXHHKH OE30I1aCHOCTH. NEeSATEILHOCTH MPU PEIICHUH MPOOIIeM
OnuceiBaTh XMMUYECKHUN Pa3IIMYHOTrO XapaKTepa
AKCIIEPUMEHT C TIOMOIIBIO SI3bIKA
XUMUH. Kommynuxamuenuvie:
XapakTepru3oBaTh CBOMCTBA COJIEH .
aMMOHHSI, KOTOpbIe 00ycriopenpr | /0T OBAPHBAIOTCA O COBMCCTHON
WX CTPOCHHEM - HOHOM ammormsi 1 | ACATEIBPHOCTH, IPUXOTIAT K o0uiemy
KHCJIOTHBIM OCTaTKOM. PCIICHHIO, B TOM HHCIIC 1
JlenaTh BBIBOMBI IO pesymbTaTam | ) ONKHOBCHUIO HHTCPECOB
JKCIIEPUMEHTA.
Oco3HaBaTh HEOOXOIUMOCTD
coomoaenust npasui Thb u OT mns
COXpaHEHHUs CBOETO 370pPOBbsI U
3/10pPOBbsI OKPYKAIOLIMX.
CamMocTosATEIbHO TPOBOANUTD
KAauECTBEHHBIE PEaKIIMK HA HOH -
aAMMOHHMSI.
34 | Oxcunsl a3ora JlaBath ¢pu3nUecKyto u Pezynamuensie: DopMHUPYIOT ITO3HABATEIIBHBIN

XUMHUYECKYIO XapaKTePUCTHKY
OKCH/JIOB a30Ta.

XuMHU4ecKasi TEPMUHOJIOTHSL:
Hecosieo0pas3yrole u KUCIOTHbIE
OKCHJIbI a30Ta, okcua azota (IV)
[To3HakoMuThCS cO criocobamu
MOJIy4EHHUS U IPUMEHEHUEM
OKCH/JIOB a30Ta.

OnuceIBaTh CBOMCTBA COEIUHEHNI

VY4YUTBIBaIOT IPABUIO B IJITAHUPOBAHUHT
1 KOHTpOJIE criocoba perieHus

Ilo3nasamenvuuie:

Hcnonb3yroT mouck HeoOX0aAUMOi
nH(pOpPMaIIUU IS BBITIOTHEHUS
y4eOHBIX 3aJaHUI C UCTIOJIH30BAHUEM

HWHTEpEC K MPEAMETY,
YBEPEHHOCTh B BO3MOXXHOCTH
TTO3HAHMS TIPUPOJIHI,
CaMOCTOSITEJIbHOCTD B
MpUOOpPETEHNH 3HAHUH O
XUMHUYECKUX SIBJICHUSX.

HpOSIBJ'I}IIOT HHTCPEC K
KOHKPETHOMY XUMHYCCKOMY




a30Ta, COCTABIIATh yPAaBHEHUS
peakLuii, COOTBETCTBYIOLIUX
«LIETIOYKE)» IIPEBPALICHUMN.
[IporHo3upoBatbk XUMHUYECKHE
CBOICTBA BEILIECTB HA OCHOBE UX
CBOMCTB U CTPOCHUS

y4eOHOH JTUTepaTyphl
Kommynukamuenuie:

KOHTPOJIHUPYIOT IEHCTBUE MapTHEPA

JJIEMEHTY.
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Docdop.

XapakTepu30BaTh CTPOSHUE aTOMa
dbocdopa, 0OBICHATH 3aBUCUMOCTh
cBoiicTB pochopa ot ero
nonoxenus B [ICXD JI.1.
Menneneesa.

JlaBaTh CpaBHUTEIBHYIO
XapaKTePUCTHUKY aJUIOTpOIIaM
docdopa: Oenblii 1 KpacCHBIN
docdop.

XapakTepu30BaTh CBOMCTBA
docdopa npu o6pa3oBaHUU
dbochunos, pochuna
(BOIOPOTHOTO COCTUHEHHMS
docdopa), okcuaa docdopa (V).
CocTaBisATh XUMHUYCCKHE
ypaBHEHHUS, XapaKTepPU3yIOIIKe
XUMHUYECKHE CBOMCTBa pocdopa.
OnuceiBath (husnUecKue u
XUMHUYECKHE MTPOIIECCHI,
SIBIISIOIIMECS YaCThIO KPyrOBOPOTA
BEIIICCTB B MPUPOJIC.

OOBSICHATH OMOTIOTHYECKOE
3HaueHue pocdopa (hocdar
kanbiusg, AT®, JIHK, PHK);
npuMeHnenue dpocdopa u ero
COEMHECHUM.

Pezynamuenuvie:

IJIAHUPYIOT CBOM JICUCTBUS B CBS3U C
MOCTaBJICHHOM 3a/1aueil U YCIOBUSIMU
€€ peleHus

Ilo3nasamenwvnoie:

CTaBAT U GOPMYIUPYIOT IETH U
POOJIEMBI YpOKa

menynukamueuble:

aJICKBATHO MCIIOJIb3YIOT PEYEBbIC
cpencTra st 3PPEKTUBHOTO PEIICHUS
KOMMYHUKATHBHBIX 33]1a4

DOopMUPYIOT UHTEPEC K
KOHKPETHOMY XUMHYECKOMY
3JIEMEHTY, OCYILECTBISIOT
MOMCK JOTOJHUTEIBHOU
nH(POpPMAILIUU O HEM.
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CoenuHeHust
docdopa.

XapakTepru3oBaTh OCHOBHBIE
coenuHeHus: okcun hocdopa (V) u
optodochopHas Kuc-

nota, pocdatel, ruapodochaTs 1
JurusipodocdaTsl.

Pezyfmmmmble:

CaMOCTOSITENIbHO OOHAPYKUBAIOT U
(bopMyIHpyIOT IpoOIEMY.

BricTpanBaroT co6cTBEHHOE
LEJIOCTHOE MUPOBO33PEHUE: O
CO3HAIOT MOTPEOHOCTD U
TOTOBHOCTb K




OnwuceIBaTh MPUMEHEHHE
coenuHeHu# Gocdopa.
Hcnonp30BaTh XUMUYECKYIO
TEPMHHOJIOTHIO: (OCPOpHBIS
ya00peHUsI.

IIpoBOIUTH KAUYECTBEHHYIO
peaknuio Ha ¢ocdar - HOH.

Ilo3nasamenvHuie:

BBIABJIAIOT IIPUYUHBL U CIICACTBUA
SIBJICHI/IP'I; CTPOAT JIOTHYCCKUC
pacCyXKaCHus, YCTaHABJINBAKOT
MNPUYNUHHO — CJIICACTBCHHBIC CBA3U

Kommynukamueubte:

YUUTBIBAIOT pA3HBIC MHCHUA U

CTPEMITCA K KOOpAWHAIIUN PA3JIMIHBIX

HO3HHHI>1 B COTPYAHHUYCCTBE,

(bopMyIIMpyrOT COOCTBEHHOE MHCHUE U

ITIO3UILINIO

caM000pa30BaHHUIO.

HuTerpupytot noayyeHHbIe
3HaHUS B MIPAKTUYECKHUX
YCIOBUSIX.
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Yrnepon.

[Tonb30BaThbCss XUMHYECKOM
TEPMUHOJIOTHEH: anMas, Tpadur,
JPEBECHBIN M aKTHBUPOBaHHBIN
yroJib, aAcopOLUs, KapOHIbI.
OnwuceiBaTh 007aCTH IPUMEHEHUS
azcopOnuy.

JlaBaTb CpaBHUTEIBHYIO
XapaKTEPUCTHKY AJTIOTPOITHBIM
MoIU(pHUKALMIM yriiepoa: rpadur,
anmas, aMOp(HBIN yroms (caxa).
XapakTepHu30BaTh CTPOECHHE aTOMa
yriepoja, OOBSICHATH 3aBUCUMOCTb
CBOMCTB yIiiepoaa OT €ro
nosnoxenus B [ICXD JI.H.
MeHeneeBa, COCTaBIATh
XUMHYECKHE YPaBHEHHUS,
XapaKTepU3yIOIIue XUMUIECKUE
CBOIICTBA yTJiepoja:
B3aMMO/IEIICTBHE yIiIepoaa ¢
KHACJIOPOIOM, METaJTAMH,
BOJIOPOJIOM, OKCHJIAMH METAJLIOB.
OnuceiBath (pusnveckue u
XUMHUYECKHE MPOIIECCHI,
SIBIISTIOIIAECS] YaCThIO

Pezynamuenvie:

pa3IUyaoT CIIoco0 U pe3ynbTaT
ENUCTBUSA

Ilo3nasamenwvnoie:

BJIaACOT O6H_II/IM IIpUEMOM PCHICHUS
3aaa4

R'ommynukamueu blé:

AOTrOBApPUBAIOTCA O COBMECTHOM
ACATCIIBHOCTU IO PYKOBOACTBOM
YUUTECIIA

DopmMuUpyrOT
CaMOCTOATEIBHOCTh B
pUOOPETEHUN HOBBIX 3HAHUM,
IIPaKTUYECKUX YMEHUH,
LEHHOCTHOTO OTHOUIEHUS K
cebe 1 OKpyKarolmM, K
NpPUOOPETEHUIO HOBBIX 3HAHMIA,
OTHOIIEHHE K XUMHH, KaK
3JIEMEHTY 00111e4eTI0BEeYeCKOM
KYJbTYpBI.

DopMHUPYIOT HHTEPEC K
KOHKPETHOMY XUMUYECKOMY
3JIEMEHTY, OCYILIECTBISAIOT
MTOUCK JTOTIOJIHUTEIIbHOMN
UH(POPMALIUHU O HEM.




KpPYroBOpOTa yriiepoaa

38 | Okcunsl yraepona. Hcnonbs30BaTh XUMUYECKYIO Pezynamuenvie: [IposBAAIOT 3KOJIOTHYECKOE
TEPMUHOJIOTHIO: YTapHBIN Ia3, CO3HAHUE.
YIJIEKUCIBIH Tas. YUUTBHIBAIOT MPABWIIO B IIJITAHUPOBAHUU
JlaBaTh CPABHATEIBHYIO Y KOHTPOJIE CII0co0a peIeHUs DopMUPYIOT YMEHHUE
XapAKTEPHCTHKY OKCHIY YIICPORA |y UCIIOJIb30BaTh 3HAHUS B OBITY.
(I'T) u okcuny yraepona (IV).
OnuceIBaTh CBOMCTBA OKCUIOB HCIIOJIB3YIOT IOUCK HEOOXOIUMOM
YrIepoaa, COCTABJIATE yPABHEHUA | yHDOpMAIMK 1T BHITIOTHEHUS
peakIuii, COOTBETCTBYIOLINX y4eOHBIX 3aJJaHUH C UCIIOJIb30BAaHUEM
«IIETIOYKEY MPEBPAIICHUH . y4eGHOM THTepaTyphl
[IpoBOAUTH KAUECTBEHHYIO
PEaKIINIO M0 PaCIO3HABAHUIO Kommynukamuensoie:
YTJIEKHUCIIOTO ra3a .
[Iporuo3upoBaTh XUMHUYECKHE KOHTPOIMPYIOT ACHCTBHC TapTHEPa
CBOMCTBA, OJIyYEHHUE YIIEKUCIOTO
W yrapHoro rasza, NpuMEHEHHE
BEILECTB Ha OCHOBE UX CBOWCTB U
CTPOCHHSI.
39 | Kap6oHartsl. ITonbp30BaThCI XUMHUYECKOH Pezynamuenoie: OBnazneBarOT HABBIKU IS
TEPMUHOJIOTHEN: yroJIbHAs MPAKTUYECKOU JIeATETLHOCTH.
IT/PNe 9 KHCIIOTa, COJIA YTOIBbHOI KHCIOTBI: | PA3THYAI0T Croco0 U pe3ynbTar
«KauecTBeHHEIC KaTBIT, COJIA, TIOTAI, WX JIeHCTBHSA DOopMUPYIOT YMEHHE
peakuuu Ha 3HAaYEHUE 1 IIPUPOJIE U JKU3HN Hosnasamensnoie: UCTIONIb30BaTh 3HAHUS B OBITY.
pacrio3HaBaHue —— .
KapOOHATOB. JKectkocTh BozibI (BpeMCHHAS 1 BIIQ/ICIOT OOIIMM MIPUEMOM PEIICHHS
Hucrpykrax Th TIOCTOSIHHAA), CIOCOOHI ee

ycTpaHeHus (mepexoj kapOoHaTa B
TUAPOKapOOHAT).

CocTaBisiTh ypaBHEHHS PEAKLIUH,
COOTBETCTBYIOIINX «IIETTOYKE)
IpEeBpalCHUA, TPOBOJIUTH
Ka4eCTBEHHYIO PEaKIHIo Ha
KapOOHAT - HOH.

[TporHO3UpPOBATh XUMHUYECKHE
CBOMCTBA BEIIECTB HA OCHOBE UX
CBOMCTB U CTPOCHHMS

3aaa4; OCYIICCTBIIAIOT HPsAMOC
ACAYKTUBHOC NOKA3aTCIILCTBO

Kommynukamueubte:

JIOTOBapUBAIOTCA O COBMECTHOM
NEeSATETLHOCTH, IPUXOIAT K 00IIeMy
PELIEHHIO




OO6pamarbcst ¢ 1a00paTOPHBIM
o0opynoBaHrEeM U
HarpeBaTeIbHBIMH TPUOOpPaMHU B
COOTBCTCTBUH C ITpaBHUJIaMH
TEXHUKU 0E30MaCHOCTH.
OnuceIBaTh XUMUYECKUN
AKCIEPUMEHT C TIOMOIIBIO SI3bIKA
XUMHHU.

Jlenatb BBIBOJIBI IO pe3yJIbTaTam
IKCIIEPUMEHTA.

Oco3HaBaTh HEOOXOJIMOCTh
coomonenus npaswi Thb u OT mis
COXpPaHEHHsSI CBOETO 37I0POBbsI H
3JI0POBBSI OKPY/KAIOIIHX.
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KpemHunii.

XapakTepu30BaTh CTPOEHUE aTOMa
KpEMHUS, OOBSICHITH 3aBUCUMOCTh
CBOMCTB KPEMHHMS OT €ro
nonoxxenus B [ICXD JI.U.
Menneneesa.

Hcnonb30BaTh XUMHUYECKYIO
TEPMHHOJIOTHIO: TIOJTYITPOBOIHUK;
CHJIaH (BOIOPOAHOE COEIUHEHHE
KpEMHUS); IPUPOHBIE
COETMHEHUS KpeMHHUS (KpEMHE3EM,
KBapIl ¥ €r0 pa3HOBUIAHOCTH,
CUJIMKATBHI, AJIFOMOCHIIUKATHI,
acoecr).

OrnuceiBaTh GMOTOTHYECKOE
3HAYCHHE KPEMHHUSI.

CocTaBnsiTh XUMHUYECKHE
yYpaBHEHHUS, XapaKTepHU3yIollne
XUMHUYECKHE CBOMCTBA KPEMHUS:
B3aUMO/JICUCTBUE C KUCTIOPOIOM,
MeTaJlIaMH, IEJI0YaMHU.
CocraBnsTh ypaBHEHUS
XUMUYECKHUX peakluid OKCUJIa
kpemuwns (IV) ¢ menogamu,

Pezyjmmu(mble:

AICKBATHO BOCIIPUHUMAIOT
NpEAJIOKCHUS U OLICHKY YUUTCIIA U
OJHOKJIACCHUKOB

Ilo3nasamenwvhoie:

BbIOMpatoT Hanbosee 3(h(heKTUBHBIE
CIoCcOOBI pelieHus 3a1ad,
KOHTPOJIMPYIOT U OLEHUBAIOT MPOILECC
U pe3yNbTaT JesITeIbHOCTH

R'ommynukamueu blé:

JIOTOBApUBAIOTCS O PacIpele]ICHUN
(GyHKIUH 1 poJiell B COBMECTHOM
NESATEIBHOCTH

DOopMUPYIOT UHTEPEC K
KOHKPETHOMY XUMHYECKOMY
3JIEMEHTY, OCYILECTBISIOT
MOMUCK JOTOJHUTEIbHOU
UH(POPMALIUU O HEM.




OCHOBHBIMH OKCHJIaMH,
KapOOHAaTaMH U MarHUeEM.
XapakTepu30BaTh MPUMEHEHHUE
KPEMHUS.

I'pamoTHO OOparmarbes ¢
BEIIECTBAMH B MTOBCEIHEBHOM
KHU3HU

41 | CunukartHas Hcnonb30BaTh XUMHUYECKYIO Ilo3naeamenvHhoie: [IposABIAIOT 3KOIOrHUECKOE
MPOMBILIUIEHHOCTb. TEPMHUHOJIOTHIO, XapaKTEPU3ys CO3HaHHE.
MOHATHSA: KpeMHUEBAS KHCIOTA 1 BbIOMpatoT Hanbosee 3¢ (heKTUBHBIC
¢ COMM (CUIMKATHI), CHITHKATHAs CHOCOOBI peleH s 3a1ad, OBnageBarT HaBbIKH J1A
[POMBILIEHHOCTD, PACTBOPHMOE KOHTPOJIUPYIOT M OLICHUBAIOT MPOIIECC | MPAKTUYECKOMN JACSITEIBHOCTH.
CTEKII0, CTEKJIO, TIEMEHT, U pe3yJIbTAT JEATEIbHOCTH;
DopMUPYIOT YMEHHUE
KepaMuKa.
p MIPEJICTaBISAIOT NHPOPMAITUIO B BUJIE UCIIOJIb30BaTh 3HAHUS B OBITY.
OOBSACHATH
TaOIUI, CXEM, OIIOPHOTO KOHCIIEKTA;
MIPaKTUYECKOE MPUMEHEHUE
. BJIQJICIOT OOIIUM IPHUEMOM PEIICHUS
COEIMHEHUI KpEeMHUs sanau
[Iporuo3upoBaTh XUMHUYECKHE
CBOMCTBA BEILIECTB HA OCHOBE UX Pezynamuenuie:
CBOUCTB U CTPOCHMUA. pa3auyaroT Crocod U pe3yabTaT
JEUCTBUSA
Kommynuxamuenuwie:
JIOTOBapUBAIOTCA O COBMECTHOM
NEeSATEIbHOCTH
42 | K/P Ne 3 mo teme: Ocyl1ecTBISIIOT KOHTPOJIb Pezynamuenuvie: [IposABISAIOT OTBETCTBEHHOCTH

«Hememannwvi».

MPEIMETHBIX U METaIlpeIMETHBIX
yueOHBIX JACUCTBUI MO TEME:
«Hemeramib», mpuMeHss
MIOJIy4YEHHBIE 3HAHUA U
c(hOpMUPOBAHHbBIE YMEHUS IS
peleHus yuyeOHbIX 3aj1ay.

OCYILIECTBJISIOT UTOTOBBII
Y TOMIAroBbI KOHTPOJIb MO
pe3yJibTaTy

Ilo3nasamenvhuie:

CTPOSIT PEYEBOE BHICKA3bIBAaHUE B
YCTHOH M MUCbMEHHOU popme

3a CBOM pEC3YyJIbTAaThbI.




KOMMyHMKali?Hble.'

KOHTPOJIHUPYIOT IEHCTBUS apTHEPa

43 | Pabora Haz ['paMOTHO IPOBOAUTH aHAIIU3 Pezynamuenuvie: OrnpeaesnaroT CBOK JTUYHYIO
ommnoOKamu. CBOEH pabOThl, BBINOIHATh MO3ULUIO, a/IEKBaTHYIO
Koppekiuonnas KOPPEKLIHUIO. HUPUHAMAIOT U COXPAHAIOT yque6Hy}o aupGepeHIMPOBAHHYIO
pabora 1o Teme: 3anady, INIAHAPYIOT CBOU ICUCTBUA B | caMoOLEHKY CBOMX YCIIEXOB B
«Hememanioiy. COOTBETCTBHH C TIOCTABIICHHOH 3a1a4€H | yyege,

U YCJIOBHSIMH €€ peau3aluu
[IposBIISAIOT OTBETCTBEHHOCTh
Ilo3nasamensnole:
3a CBOM PEe3YJbTATHI.
CTpPOSIT pe4eBOE BHICKA3hIBAaHUE B
YCTHOM U MUCHbMEHHOU opMme
Kommynuxamuenuwle:
YUUTHIBAIOT Pa3HbIE MHEHUS U
CTPEMSTCS K KOOPAWHAIMH PA3INIHBIX
MO3UIUI B COTPYAHHYECTBE
S | IIpakTuKy™ 1O
HEOPraHu4ecKou
XUMHH

44 | TI/P Ne 10 OGpammarbcst ¢ 1a00paTOPHBIM Pezynamuenoie: OBnazieBarOT HABBIKU IS
«[Tonyuenue 000pyI0BaHUEM U NPaKTUYECKOHN J1eATENbHOCTH.
aM(pOTEPHOTO HarpeBaTeIbHBIMU PUOOPaMHU B YYUTBIBAIOT IPABUJIO B IUTAHUPOBAHNH
rUApOKCHa COOTBETCTBHH C IPABHIAMH U KOHTpOJIE crioco0a pelieHus, [TposBASIIOT OTBETCTBEHHOCTD
ITHHKA. TeX HYKHA 6e30MaCHOCT. OCYILIECTBIISIOT MOIIArOBbII KOHTPOJIb | 32 CBOM PE3YJIbTATHI.
Hucrpykrax Th OnuceiBaTh XUMUYECKUN

OKCIICPUMCEHT C IIOMOIIBIO SA3BIKA

XUMUU.

Jlenatb BBIBOJIBI IO pe3yJbTaTaM

IKCIIEPUMEHTA.
Oco3HaBaTh HEOOXOIUMOCTD

cobmonenust npasui Thb u OT mis
COXPAHEHUS CBOETO 3JI0POBbSI U

3/10pOBbsI OKPYKAIOLIHX.

Ilo3nasamenvHule:

CaMOCTOATEIIBHO CO3JAl0T alIrOPUTM
JeSTeIbHOCTH MPH PEIeHUH mpodiieM
Pa3JIMYHOIO XapaKkTepa

Kommynukamueubte:

JIOTOBapUBAIOTCA O COBMECTHOM
NESITENIbHOCTH, IPUXOJAT K 001IeMy




XapakTepru3oBaTh XUMHUYECKHE
CBOIcTBa aM()OTEPHBIX BEIIECTB,
COCTABJISITh XMMUYECKHUE
YpaBHEHUS, XapaKTEPU3YIOLLIHE
3TU CBOMCTBA , PEILIATh «IETIOYKH
IIPEBPALLCHH.

[IpuMeHATh NOTyYEHHBIE 3HAHUS U
c(hOpMUPOBAHHBIC YMEHUS JIJIsI
pelieHus: yueOHbIX 3a/1a4.

PEIICHUIO, B TOM YHUCJIC U
CTOJIKHOBCHHUIO UHTCPCCOB
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IT/P Ne 11
«Pemenue
AKCIEPUMEHTATbHBI
X 3a/1a4 MOArpyImma
IllenoyHo3eMeENBHBI
X METAJJIOBY.

Hucrpykrax Th

OO6pammarbcst ¢ 1a00paTOPHBIM
000pyI0BaHUEM U
HarpeBaTeIbHBIMU MpUOOpamMu B
COOTBETCTBUU C MMPaBUIAMH
TEXHHUKHU 0€30M1aCHOCTH.
OnuceiBaTh XUMHYCCKHN
9KCIIEPUMEHT C TOMOIIBIO SI3bIKA
XUMUH.

JlenaTh BBIBOJIBI IO pe3yibTaTaM
IKCIIEPUMEHTA.

Oco3HaBaTh HEOOXOAUMOCTb
cobmonenus npaswit Th u OT mist
COXpaHEHHS CBOETO 370POBbSI U
3JI0POBBSI OKPYKAFOIIIHX.
[TpoBOANTH HECTOKHBIE
XUMHUYECKHE OTIBITHI U
HaOII0/IeHUS 32 U3MEHEHUSIMU
CBOMCTB IIEI0YHO3EMETBHBIX
METAJIJIOB B MpoIiecce
IIPEBPAILICHHMN.

[IpuMeHSTh MOTy4YeHHBIE 3HAHUS U
c(hOpMUPOBAHHBIC YMEHUS JIJIS
pelieHus yueOHbIX 3a/1a4.

Ilo3nasamenvhble: CaMOCTOSTEIILHOE
BBIIETICHUE U (DOPMYITHPOBAHHE
MO3HABaTENbHOM 11enu; pedrexcus
CrIoco0O0B U YCIIOBHIA JCHCTBYS,
KOHTPOJIb U OIIEHKA Mpoliecca u
pe3yIbTaTOB JACSITEIILHOCTH; YMEHUE
a/IeKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTDH PEUYCBOE BHICKA3bIBAHUE B
YCTHOU U MUCbMEHHOM peyH.
Kommynuxamuenuwie:

IUIAaHUPOBAHHUE Y4eOHOTO
COTPYAHUYECTBA C YUUTEIIEM H
CBEPCTHUKAMU — ONIpe/IeNICHNE

1[EJTH; TTOCTAaHOBKA BOIIPOCOB -
COTPYIHUYECTBO B TIOUCKE U cOOpe
nH(pOpMalLU; JOCTATOYHOU MOJIHOTON
Y TOYHOCTBIO BbIpaXkaTh CBOM MBICIIU B
COOTBETCTBUHU C 3aJja4aMU U
YCIOBHUSIMU KOMMYHUKAIIUU; BIaJCHUE
MOHOJIOTHYECKOHN U UaJTOTHYECKON
dbopmamu peym.

Pezynamuenusie: TOCTAaHOBKA YIEOHOU
3a/1aud Ha OCHOBE COOTHECEHUSI TOTO,
YTO YK€ U3BECTHO U YCBOCHO
YUYaIlIMMHUCS, U TOTO, YTO eIl
HEU3BECTHO; OTIPEICIICHHE
MOCJIeI0BATEILHOCTH IPOMEKYTOUHBIX
1IeJIeH C Y4€TOM KOHEYHOT O

OBnaneBarOT HaBBIKU IS
MIPAaKTUYECKOU IEATEIbHOCTH.




pe3ybTara;
I0JI PYKOBOACTBOM YYUTEIIS
IIPOBOJIUTH OIIOCPEIOBAHHOE
HaOI0IeHUE

10J1 PYKOBOJICTBOM YUHUTEIIS

0o OpMIIATH OTUET, BKIIOYAIOIINN
OIMCAaHUE IKCIIEPUMEHTA, €TO
pe3yAbTaTOB, BBIBOJIOB.

46 | II/P Ne 12 OO6pamiarbes ¢ 1a00paTOPHBIM Pezynamuenuvie: OBnafeBarOT HABBIKK IS
«Pemenune 00opynoBaHUEM U MIPAKTUYECKOU 1EATEIbHOCTH.
DKCIIEPUMEHTAILHBI HarpeBaTeIbHBIME IPUOOPaMH B pasi4arot CIIOCO0 ¥ pe3yIbTaT
X 3a/1a4 TOArPyIIa COOTBETCTBUH C MPaBUIAMHU ACUCTBHS
Kucnoponay. TEXHHUKHU 0€3011aCHOCTH.

. Ilo3nasamenshole:
OnuceiBaTh XUMHYCCKHN
Hucrpykrax Th SKCIIEPUMEHT C TIOMOIIIBIO SA3bIKa BIIAZICIOT OOIIMM IIPHEMOM PEIICHHS
XUMUH. 3aj1au;
JlenaTh BBIBOJIBI IO pe3yiibTaTaM
SKCIIEPHMEHTA. OCYIIECTBISIOT MPSIMOE ACTyKTUBHOE
Oco3HaBaTh HEOOXOAUMOCTb JI0Ka3aTeIIbCTBO
cobmonenus npaswit Th u OT mist
COXPAaHEHHsI CBOETO 370POBbs U Kommynuxamusnvie:
S3MOpOBDBS OKPYKAOIHX. JIOTOBAPHBAIOTCS O COBMECTHOM
XapaKTepH30BaTh CTPOCHHE JEATENBHOCTH 110J] PYKOBOACTBOM
MOJIEKYIbI KHCIOPOAA, COCTABIAT | vuyreng: KoHTPONHPYIOT AeHCTBUS
XUMUICCKUC ypaBHCHNA, napTtHepa, paboTas B mape.
XapaKTEepU3YIOIINEe XUMUYECKHE
CBOWCTBA KUCIIOPOJIa, OOBSICHSTD
IPUMEHEHHE aJNIOTPOITHBIX
MoUpHUKALMNA KUCIOpOo/a.
IIpuMeHATh 3HaHUA O
71ab0paTOPHBIX U
MPOMBIIIIEHHBIX CIOco0ax
MI0JIy4EHUS] KUCII0pPOJIa .

47 | TI/P Ne 13 OGpamarbcst ¢ 1a00paTOPHBIM Pezynamuenoie: OBnazieBatOT HABBIKHU IS

«Pemenne 000pyIOBaHUEM U MIPaKTUYECKON JESITEIbHOCTH.

SKCIICPUMCHTAJIBHBI

HarpeBaTeJbHBIMU NpUOOpamMu B

OCYHICCTBJIAIOT IMOIIAr OBBII KOHTPOJIb




X 3aJ1a4 MoArpymnmna

COOTBETCTBUH C ITpaBHUJIaMH

IO pe3yNbTaTy

["amoreHoB». TEXHHUKHU 0€301aCHOCTH.
OnuUChIBaTh XUMHYECKHUIA ITosnasamensnuvie:
Hucrpykrax Th SKCIIEPUMEHT C ITOMOIIBIO S3bIKA
MIPOBOJST CPAaBHEHUE U
XUMUH.
KJIAaCCU(UKAIIUIO 110 33 1aHHBIM
JlenaThb BBIBOJIBI IO PE3YJIbTaTaM .
KPUTEPUSIM; OCYLIECTBIISIIOT MPSMOE
JKCIIEPUMEHTA.
JETYKTUBHOE JI0Ka3aTeIbCTBO
Oco3HaBaTh HEOOXOMMOCTD
cobmronenus mpasunt Tb u OT 11t | Kommynukamuenvie:
COXPAaHEHHS CBOETO 370POBbSI U
3710pOBBS OKPY/KAIOIIUX. HaxoJsIT 00IIee perieHrue yueOHOM
3aauu
48 | II/P Ne 14 | OO6pararbes ¢ 1a00paTOPHBIM Pecynamuenwie: ®opMHpYIOT
«[IpakTrueckoe o0opyoBaHEM U . CaMOCTOSITEIILHOCTh B
npeBpalieHue HarpeBaTeIbHBIME IPUOOPaMH B OCYIICCTBIIIOT HOUIATOBBIM KOHTPOIb | 1jnyo6peTeHnK HOBBIX 3HAHMIA,
BELIECTBY. COOTBETCTBUY C MPABUIIAMU O pesyIbTaty NPAKTHYECKUX YMEHHUH,
TEXHHUKHU 0€3011aCHOCTH. Tlosnasamenbhbie: [IEHHOCTHOTO OTHOIIECHUS K
Wncrpykrax Th OnuUChIBaTh XUMHYECKHUIA ) cebe M OKPYIKAIOIINM, K
HKCIIEPUMEHT C TIOMOIIBIO SI3bIKA TIPOBOJIAT CPABHEHHE H MPUOOPETEHUIO HOBBIX 3HAHMIA,
XUMHUHU. K.HaCCI/I(bI/IKaHI/HO 10 3aJJTaHHBIM OTHOIICHUEC K XUMHUHU, KaK
HeHaTB BBIBOJIBI 11O PE3YyJIbTaTaM KPUTEPUAM; OCYILIECTBIISAIOT MPSIMOE JJICMCHTY O6mequ0BequK0ﬁ
9KCIICPpUMEHTA. JENYKTUBHOE JOKA3aTEIbCTBO KYyJIbTYPBI.
Oco3HaBaTh HEOOXOAUMOCTb OBnazneBarOT HaBBIKU JIs
cobmonenus npaswit Th u OT mist Kommynukamuenuie: MPAKTUYECKOMN AEATETbHOCTH.
COXpaHEHUS CBOETO 370POBbSI U 5 Stoi
3JIOPOBES OKPYIKAFOIIHX. HaXOoJAT 00IIIee penieHrue yaeOHoM
3a/1a4n
6 | IlepBoHavanbHbIE
MOHATHUS 14
OpraHuyvecKom
XUMHH
49 | Ilpenmer 1 Y CcBOUTH NepBOHAYAIIBHBIC Ilo3naeamenvnoie: DopMUPYIOT
OpraHHYECKOM CBEJICHHSI O CTPOCHHH CaMOCTOSITENILHOCTh B




xumuu. CtpoeHne
aToma yriepozja.

OpTraHUYCCKUX BECIICCTB.

Oco0eHHOCTH OPTaHHYECKUX
COCIUHCHMI; BAJICHTHOCTD;
CTETNEeHb OKUCIICHHS 3JIEMEHTOB B
COCANHCHUAX.

Ponb OpraHn4C€CKuUX BCIICCTB IJIA
YCJI0BCKa.

buosornuecku BaxHbIE BEILIECTBA:
JKUPBI, YTTIEBObI, OCIKU; XUMHUS U
[IMIIA; KaJOPUWHOCTH KUPOB,
OENKOB U yIJIeBOJIOB; KOHCEPBAHTHI
MUIIEBBIX MPOAYKTOB (YKCYyCHAas
KHCJIOTA).

[TpupoaHbIEC HCTOYHHUKH
yraeBo1opoaoB. Hedts u
NPUPOJIHBII ra3 ¥ UX MPUMEHEHHE.

XUMHYECKOE 3arpsi3HeHne
OKpYKaloIIeH Cpelibl U €ro
MOCJIE/ICTBHUSI.

[Tpobaems! Oe3omacHOro
UCTIOJIb30BaHUS BEIIECTB U
XUMHUYECKHX peakluil B
ITOBCEIHEBHOM KU3HH.
TokcuyHble, roprouue,
B3PBIBOOIIACHBIE BEIIECTBA.
beiToBas xumuueckas
IPaMOTHOCTb.

BBIOMpArOT Hanobosee A3 (HEKTUBHBIC
CIIOCOOBI peleHus 3a1ad,
KOHTPOJIMPYIOT U OLIEHUBAIOT MIPOIIECC
U pe3ybTaT JesTEIIbHOCTH;

MPEICTaBISAIOT HHPOPMAITUIO B BUJIE
Ta0JIHII, CXEM, OTIOPHOTO KOHCIIEKTA,
BBIJIBUOKEHUE TUITOTE3, UX
000CHOBaHHUE, I0KA3aTEIHCTBO

Pezynamuenvie:

MMOCTAaHOBKA Y4eOHOMU 3a/1a4um Ha
OCHOBE COOTHECCHHUS TOTO, YTO
M3BECTHO U YCBOEGHO , ¥ TOTO, YTO CIIIe
HEHM3BECTHO

Kommynukamueuble:

y4acTBYIOT B KOJUICKTHBHOM
00CYKIICHUH TPOOIIEM, TIPOSIBIISTFOT
AKTHBHOCTb BO B3aMMOJICHCTBUH IS
peIICHNA KOMMYHUKATUBHBIX U
MO3HABATEJIBHBIX 33724

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

IIposABIIAIOT SKONIOrMYECKOe
CO3HAaHHUE.

HWcneIiTBIBaroT
rOpAOCTh 32 POCCUHCKYIO

HayKy.
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AJIKaHEbL.

HCpBOHaanILHLIC CBCIACHHUA O
CTPOCHHUHU MOJICKYJI aJIKAaHOB.

PacmmpuTe NOHATUIHBIN anmapar:
YIJIEBOJOPOBI: METAH, OTaH,
npenensabie Y B, romonory,

Ilo3nasamenvHuole:

HCHOJB3YIOT IOUCK HEOOXOAUMOMH
nH(pOpMaLNY 11 BHIIOTHEHUS
y4eOHBIX 3a7JaHU# C CTIOIb30BAHNUEM

®opMHUPYIOT OCHOBBI
9KOJIOTUYECKOTO MBITIUICHHUSI.

DopMHPYIOT UHTEPEC K
KOHKPETHOMY XUMUYECKOMY
JIEMEHTY, OCYHIECTBIIIOT




U30MEPBHIL.

[IpenenbHbIE YIIIEBOJOPOIBI;
TOMOJIOTMUECKUHN PsIZI IPEEIbHBIX
YIIEBOIOPOAOB; H30MEPHSL.

3HaTh (OPMYIIBI METaHA U €TO
OJMKANIIINX TOMOJIOTOB.

W3roraBnuBath MOJEIH MOJIEKYII
YIJIEBOAOPOJOB Ha OCHOBE 3HAHUI
XUMHUYECKOTI'O CTPOCHUS MOJIEKYJI.

CoctaBnars Gpopmysbl TOMOJIOTOB
U M30MEPOB AJIKAHOB, HA3BIBATh
ux.

XapakTepru3oBaTh XUMHYCCKHE
CBOMCTBA OPraHUYECKUX
COCIUHEHUN.

3anuchiBaTh YpaBHEHUS peaKkLUi
OpraHUYECKUX COCAUHECHUM.

[TprMeHSTh HaBBIKU PEIICHUS
pvaéTHBIX 3aaa4, MOoJIy4YCHHBIC B
Kypce HEOPraHMYeCKOi XUMUH,
npu padoTte ¢ popmyramu
OpPTaHUYECKUX COCTUHEHHIA.

[IpupoaHbIe HCTOYHUKH
yrieBogopoaoB. Hedts u
MPUPOJHBIN ra3 U UX TPUMEHEHHE.

XUMHUECKOE 3arps3HEHNE
OKpYKaloIleH Cpelibl U €ro
MOCJIE/ICTBHUS.

briToBas xumnueckas
TPaMOTHOCTb.

y4eOHOH JIUTepaTypHhI;

BBIOMparOT Hanobosee A3 (HEKTUBHBIC
CIIOCOOBI peleHus 3a1a4,
KOHTPOJIMPYIOT U OLIEHUBAIOT MIPOIIECC
U pe3yabTaT JesTeIILHOCTH;

MPEICTaBISAIOT HHPOPMAIUIO B BUJIE
TaOJIUI, CXEM, OIIOPHOTO KOHCIIEKTa

Pezynamuenuvie:

YUYUTBIBAIOT IPAaBUJIO B IIJITAHUPOBAHUU
H KOHTPOJIC crocoba PCUICHHA

Kommynukamuenbte:

KOHTPOJIUPYIOT IEUCTBUE NIapTHEPA

HOUCK JONOJHUTEIbHOMN
nH(pOpPMAIIUU O HEM.




51 | AnxeHsl. IlepBoHavasIbHBIE CBEICHHUS O Ilo3naeamenvnoie: PopMHUPYIOT TOHUMAHUE

CTPOCHHMH MOJIEKYJI aJIKCHOB. 0COOCHHOCTEH KU3HU U TPY/a
CTaBAT U (OPMYJIUPYIOT LENH 1 B yCJIOBUSX MH(pOpMATHU3ALUK

Pacmmputh nOHATHIHBIN annapaT: | MpoOJIeMBbl YPOKa; 00IIEeCTRA.

YIIICBOMIOPOIbI: HENpeIebHbIE

VB, 3TUIIeH; TOMOJIOTY, H30MEPHI, BbIGUpaIOT Hanbosee SQdekTuBHbIC DOopMHPYIOT MHTEPEC K

JIBOMHAs CBA3b. CIIOCOOBI peleHHs 3a1ad, KOHKPETHOMY XUMHYECKOMY
KOHTPOIMPYIOT ¥ OUCHUBAIOT IPOLUECC | yyenenTy, OCYIIECTRISIOT

3HaTh GOPMYJIBI ITHICHA U €70 U pe3yJbTaT AEATEIbHOCTH; [OMCK JOTOMHATEIBHORM

OJIMXKaNIIKUX TOMOJIOTOB. MHOPMALIHH O HEM.
MPEACTABIIAIOT HH(POPMAIIMIO B BUJIE

M3rotaBauBaTh MOJEIN MOJIEKYST | TaOJIUII, CXEM, OITOPHOTO KOHCIIEKTa

YIJIEBOAOPOJOB Ha OCHOBE 3HAHMI

XUMHYECKOTO CTpoeHHs Monekys. | Pecyiamusiule:

Onpenensits ©30Mepsbl 1 romosory, | HAHHPYIOT CBOH ﬂeﬁchBHﬂ B CBA3H €

3aHCHIBATH HX CTPYKTYPHBIE [IOCTABJICHHOM 3a/1a4€il M YCIIOBUSIMHU

(opMyJIbI, HA3BIBATH UX. CC peIICHUA

JlaBaTh Ha3BaHHS U3yICHHBIM Kommynuxamugnvie:

BeLIECTBAM. aJIEKBATHO HCIIOJIb3YIOT PEYEBbIE

XapaKTepH30BaTh XHMHUUECKHE cpenctsa st 5PEKTUBHOTO PEIICHUS

CBOMCTBA OPraHUYECKHUX KOMMYHHKATHBHBIX 3a/a1

COCTUHEHUH.

3anuceIBaTh YpaBHEHHS PEaKIUii

OPraHUYECKUX COCTUHECHUM.

ITpUMEHSTL HABBIKU PELICHHS

pacuETHBIX 3a/1a4, TOTy4YCHHbIC B

Kypce HEOPraHU4ECKON XUMHH,

npu pabote ¢ popmyaamMu

OPTraHUYEeCKUX COCTMHEHUM.

XHUMHYECKOE 3arps3HEHNE

OKpY>KaroIel CpeJibl U ero

TIOCJICICTBHSL.

52 | AJKUHBL IlepBoHavabHBIE CBEIEHUS O Ilo3naéamenvnuoie: DopMHUPYIOT HHTEPEC K

KOHKPECTHOMY XUMHYCCKOMY




CTPOCHHUHU MOJICKYJI aJIKWHOB

PacimpuTh NOHATHITHBIN anmapar:
YIIIEBOAOPOABL: ALIETUIIEH U €T0
TOMOJIOTH, U30MEPbI, TPOMHAS
CBSI3b.

H3roraBnuBaTh MOJEIN MOJIEKYIT
YTJIEBOJOPOJOB HA OCHOBE 3HAHUI
XAMHYECKOTO CTPOCHHS MOJIEKYI.

Ornpenenars U30Mepbl U TOMOJIOTH,
3aMChIBaTh UX CTPYKTYpPHBIE
(dbopMyIibl, HA3bIBATh HX.

I[aBaTB HAa3BaHUA U3YUCHHBIM
BC€IICCTBaM.

XapakTtepru3oBaTb XUMUYECKUE
CBOMCTBA OPraHMYECKUX
COEJIUHEHMIA.

3anuceiBaTh YPaBHEHMS peaKkIui
OPTraHUYECKUX COCTUHECHUM.

[IpuMeHsTh HaBBIKU pEIICHUs
pacuéTHBIX 3a7a4, IIOJyYEHHBIE B
Kypce HEOPraHUYECKON XUMUH,
npu pabote ¢ popmyaamMu
OPraHUYEeCKUX COCTUHECHUH.

BBIOMpArOT Hanobosee A3 (HEKTUBHBIC
CIIOCOOBI peleHus 3a1ad,
KOHTPOJIMPYIOT U OLIEHUBAIOT MIPOIIECC
U pe3ybTaT JesTEIILHOCTH;

MPEICTaBISAIOT HHPOPMAITUIO B BUJIE
TaOJIUI, CXEM, OIIOPHOTO KOHCIIEKTa

Pezynamuenuvie:

MPUHUMAIOT U COXPAHSIOT YUeOHYIO
3aJauy, yYUTHIBAIOT BbICICHHbIE
YUUTEIIEM OPUEHTHPHI ACUCTBUS B
HOBOM Y4eOHOM MaTtepuase B
COTPYJHUYECTBE C YUUTEIIEM
Kommynurkamuenoie:

MPOSIBIISIFOT aKTUBHOCTH BO
B3aUMOJICHCTBUHU JJISl PEIICHUS
MO3HABATENbHBIX U
KOMMYHHUKATHBHBIX 33j1au(3a/1al0T
BOTIPOCHI, (HOPMYIHPYIOT CBOH
3aTpyAHEHUs, IIpeJIaratoT MOMOIIb B
COTPYJHUYECTBE)

3JIEMEHTY, OCYILIECTBIISIOT
MOUCK JOTOJIHUTEIBHON
uHpopMaIy o HeM.
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CnupTsL.

[IepBoHavasbHBIE CBEIEHUS O
CTPOECHHUU MOJIEKYJI CIIUPTOB.

D yHKIUOHAIBHBIE TPYIIIIHI
OpraHUYECKHUX COCAVHECHUM.

CnupTsl (METaHOI, ATAHOM,
TJIMIIEPHUH) KaK TPEACTaBUTENH
KHCIIOPOJICOAECPHKAIINX

Ilo3nasamenvHole:

BbIOMpatoT Hanboee 3¢ (heKTUBHBIE
CIIOCOOBI perieHus 3a1ad,
KOHTPOJMPYIOT U OLEHUBAIOT MpOIlecc
U pe3yJIbTaT JAesTeIbHOCTH,

MPeICTaBISAI0T HHGOPMAIUIO B BUJIE
TaOJIMII, CXEM, OTIOPHOTO KOHCIIEKTa

[TocTeneHHo BbICTpanBaroT
COOCTBEHHOE

[IETTIOCTHOE MUPOBO33PEHUE: O
CO3HaBaTh MOTPEOHOCTD U
TOTOBHOCTB K
camMo00pa3oBaHuIO, B TOM
YHUCJIe U B paMKax
CaMOCTOATENIbHOMN




OPraHUYEeCKUX COCTUHECHUH.

HaBaTI) Ha3BaHUA U3YUYCHHBIM
BCIICCTBAM.

duznueckas 1 XUMUUYECKast
XapaKTEPUCTUKHU CITUPTOB HA
MIPUMEPE 3THIIOBOTO CIIUPTA.

OnuceiBaTh CBOMCTBA U
(U3HOIOTHYECKOTO BO3ACHCTBUS
Ha OpraHU3M 3TUJIOBOTO CIIUPTA.

Oco3HaBaTh HEOOXOAUMOCTb
3JI0pOBOTO 00pa3a *KU3HHU.

3anuchIiBaTh YpaBHEHUS peakLUi
OpPraHMYECKUX COCIUHEHUM.

[IpuMeHsITh HaBBIKU pPELIEHUS
pacu€THBIX 3a7a4, IIOJyYEHHBIE B
Kypce HEOPraHU4ECKON XUMHUH,
npu pabote ¢ hopMyaamMu
OPTraHUYECKUX COCTUHECHUM.

Pezyﬂﬂmuenble:

YUYUTBIBAIOT IIPaBUJIO B IIJIAHUPOBAHUU

" KOHTPOJIC crrocoba peICHUA
Kommynukamuenbte:

KOHTPOJIHUPYIOT IEHCTBUE MapTHEPA

JACATCIIBHOCTH BHE IIIKOJIBI;

OIICHHUBATh JKU3HEHHBIE
CUTYaIlUU C TOYKHU 3PCHHUS
Oe3omacHOro 00pa3a KU3HH U
COXPAHEHUS 3/I0POBBSI;

OLIEHMBATDH DKOJIOTHUYECKUI
PHUCK B3aMMOOTHOIIEHUI
YeJI0BEKa U IPUPOJIBL.

CrpeMsTcsi K 3710pOBOMY
00pa3zy KU3HH.
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AJIbIETUIBI.

IlepBoHavaIbHBIE CBEICHUS O
CTPOEHUHU MOJIEKYJI aJIbJIETUI0B

D yHKIMOHAJIBHBIE TPYIIIIBI
OPTraHUYECKUX COCTUHECHUM.

dusnyueckas 1 XuMHYeCKast
XapaKTepUCTHKA aJIbJIETH]I0B, HA
IIpUMEpE YKCYCHOTO albAeTUAA.

I[aBaTL Ha3BaHUA U3YUCHHBIM
BE€IICCTBaM.

Aneraranbaerua, Kak MpoIyKT
OKHCJIEHUS 3TUIIOBOTO CIIUPTA.

Ilo3nasamenvHole:

BBIOMparOT Hanobosee 3 (HEKTUBHBIC
CHOCOOBI pelieH s 3aad,

KOHTPOJIMPYIOT U OLEHUBAIOT IIPOIIECC

" pE3yJIbTaT ACATCIBbHOCTHU,

MpeICTaBISAI0T HHGOPMAIUIO B BUJIE
TaOJIMII, CXEM, OTIOPHOTO KOHCIIEKTa

Pezynamuenuvie:

MIPUHUMAIOT U COXPAHSIOT Y4eOHYIO
3a/1a4y, YYUTHIBAIOT BbIJCIICHHBIE
y4UTEIEM OPUEHTUPBI JEHCTBUS B
HOBOM Y4eOHOM Marepuase B
COTPYJIHUYECTBE C YUUTEIEM

DopMHPYIOT HHTEPEC K
KOHKPETHOMY XUMUYECKOMY
JJIEMEHTY, OCYHIECTBIIIOT
IIOMCK JIOTIOJTHUTEIBHOM
MH(}OPMAaLIUK O HEM.




Pemats mpocreiinime nenoyku
[IPEBPALLICHUMN.

3anuchIBaTh YpaBHEHUS peaKLIUi
OpPraHMYECKHUX COCTUHECHUM.

[IpuMEHATh HABBIKU PEIICHUS
pvaéTHBIX 3aaa4, MoJIy4YCHHBIC B
Kypce HEOpraHUYECKON XUMHH,
npu pabote ¢ popmynamu
OpPraHUYECKUX COCAMHEHUH.

Berauciste Macchl, 00bEMBI,
KOJIMYECTBA BEIIECTBA O
dbopmyamM opraHU4ECKUX
COEIMHEHUI U ypaBHEHUSIM
peaKuHuii.

Kommynukamuenuwie:

MPOSIBJISIFOT aKTUBHOCTH BO
B3aUMOJEHCTBHU JUTS PEIICHUS
MO3HABATENbHBIX U
KOMMYHUKaTHBHBIX 3a/a4(3a1at0T
BOTIPOCHI, (HOPMYITHPYIOT CBOH
3aTpyJHEHUS, IPeAIaraloT MOMOIIb B
COTPYJHUYECTBE)
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IIpenenbuble
OJIHOOCHOBHBIE
KapOOHOBBIE
KHCJIOTHI.

[IepBoHavasbHBIE CBEICHUS O
CTPOEHHUH MOJIEKYJ IPEIEIIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT.

DyHKIMOHAJIBHBIE TPYIIIIbI
OPraHUYECKUX COCTUHECHUM.

Kap6oHoBbIe KHCTOTHI (YKCYyCHAs U
CTEapuHOBAs) KaK MPECTABUTEIN
KUCJIOPOACOAEPKAILNX
OPraHUYECKUX COCTUHECHUM.

I[aBaTI) Ha3BaHWA N3Y4YCHHBIM
BCIICCTBAM.

dusnyeckas U XUMHA4YeCKas
XapaKTEPHUCTHUKA MMPEACTIBbHBIX
OJHOOCHOBHBIX Kap60HOBLIX
KHUCJIOT.

3anuchiBaTh YpaBHEHUS peakiuit

Ilo3nasamenvHole:

HCIIOB3YIOT MTOUCK HEOOXOIUMOM
nH(OpMAaLIUY 11 BHITOTHEHUS
y4eOHBIX 33aJJaHUH C UCTIOIH30BAHNEM
y4eOHOI TTeparTypsl;

BBIOMparOT Hanobosee 3 (HEKTUBHBIC
CHIOCOOBI peleHus 3a1ad,
KOHTPOJMPYIOT H OI[CHUBAIOT TPOIIECC
U pe3yibTaT JesTeIIbHOCTH;

MIPEICTaBISAIOT HHGOPMAITUIO B BUJIE
Ta0JIHII, CXEM, OTIOPHOTO KOHCIIEKTa

Pezyfmmmmble:

YUUTHIBAIOT MPABUJIO B IUIAHUPOBAHUH
1 KOHTpOJIE criocoba perieHus

Kommyuukamueuble:

YUUTBIBAIOT PA3HLIC MHCHUS U

DOopMUPYIOT UHTEPEC K
KOHKPETHOMY XUMHYECKOMY
3JIEMEHTY, OCYILECTBISIOT
MOMUCK JOTOJHUTEIbHOU
MH(}OPMAaLIUK O HEM.




OPraHUYEeCKUX COCTUHECHUH.

Pemats mpocreiinime nenoyku
IIPEBPALLCHUMN.

[IpuMeHsTh HABBIKU PEIICHUS
pacu€THBIX 3a/]a4, IOJIyYEHHBIE B
Kypce HEOPraHUYECKON XUMUH,
pu pabdoTte ¢ popmyamu
OPraHUYEeCKUX COCIUHECHUM.

Bbruucnate Mmaccel, 00bEMBI,
KOJIM4YECTBA BELIECTBA 110
(bopMynaM OpraHu4ecKux
COCIMHEHUH U YPaBHEHUAM
peaKIuu.

[Ipumenenne KapOOHOBBIX KHCIIOT:
KOHCEPBAHTHI MUIIEBHIX
MPOIYKTOB (YKCYCHAsi KUCIIOTA).

CTPEMATCS K KOOPAWHALMYU PA3IUYHbIX
MIO3ULIMH B COTPYIHUYECTBE
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Kuel.

[TepBoHavanbHbIE CBEICHUS O
CTPOCHHUH MOJIEKYIT KUPOB.

®dusnueckas 1 XUMHUUECKast
XapaKTEPUCTUKA KUPOB.

Ponb OpraHn4€CKuX BCIICCTB IJIA
YCJIO0BCKaA:

OMOJIOTHYECKH BaXKHbIE BELIECTBA!
KUPBI, XUMUS ¥ MTUIIIA;
KaJIOpUHHOCTD KHUPOB.

HaBaTI) Ha3BaHWA U3YUCHHBIM
BCIICCTBAM.

3anuceiBaTh YPaBHEHMS peaKIUi
OPraHUYEeCKUX COCTUHECHUM.

IIpuMEHATH HABBIKU PELICHUS

Ilo3nasamenvHble: UCTIONB3YIOT TTOUCK
HE0O0XO0IMMON HHPOPMAIIMH TS
BBITIOTHEHUS YYEOHBIX 3aJaHUH C
WCIIOIh30BaHUEM YUeOHOU
TUTEPATYPHI,

BBIOMparOT Hanobosee 3 (HEKTUBHBIC
CHOCOOBI pelieH s 3a1ad,
KOHTPOJMPYIOT H OI[CHUBAIOT TPOIIECC
U pe3yibTaT AesTeIbHOCTH;

OpeACTaBJIAIOT HH(bOpMaLII/IIO B BUJC
Ta6J'II/III, CXEM, OIMOPHOI'0 KOHCIICKTA

Pezyfmmmmble:

YUUTHIBAIOT MPABUJIO B IIAHUPOBAHUH
1 KOHTpOJIE criocoba perieHus

DopMUPYIOT UHTEPEC K
KOHKPETHOMY XHMHYECKOMY
3JIEMEHTY, OCYIIECTBIISIOT
TMOMCK JIOTIOJTHUTEJIbHOM
UH(POPMALIUHU O HEM.




pacy€THBIX 3a]a4, IOJTyYEHHBIE B
Kypce HEOPraHUYECKON XUMUH,
pu pabdoTte ¢ popmysramMu
OPraHUYeCKUX COCIUHECHUM.

KOMMyHMKali?Hble.'

YUYUTBIBAIOT Pa3HBIC MHCHUA U

CTPEMITCA K KOOpAUHAIIUN PA3JIMIHBIX

HO3HHHI>1 B COTPYAHHUYECTBEC

57 | AMUHOKHUCIIOTHI. IlepBoHavaIbHBIE CBEICHUS O Ho3nasamensvhuie: DopMUPYIOT UHTEPEC K
CTPOCHUH MOJIEKYJ aMHUHOKHCIIOT. KOHKPETHOMY XUMUYECKOMY
BBIOMparOT Hanobosee A3 (HEKTUBHBIC SIIEMEHTY, OCYIIECTBIIOT
OyHKIMOHATHHBIC rpynbl CIIOCOOBI peleHus 3a/1a4, TOMCK JOTIOMHUTEIbHOI
OpPraHUYECKUX COCTUHEHUIA. KOHTPOJMPYIOT U OUEHMBAIOT POLECC | yyhopMaLiui 0 HeM
U PEe3yJIbTAT JEATEIbHOCTH;
duznyeckas 1 XuMU4ecKas
XapaKkTEepUCTUKAa aMUHOKHCIIOT. MIPEJICTaBISAIOT NHPOPMAITUIO B BUJIE
TabIUI, CXEM, OIIOPHOTO KOHCIIEKTa
JaBath Ha3BaHUS U3yYEHHBIM
BEIIIECTBAM. Pecynamuensie:
. MPUHUMAIOT U COXPaHSIOT Y4EOHYIO
3anuceIBaTh YpaBHEHHS pef‘KHHH 3a/1a4y, YUYUTHIBAIOT BbIJCIICHHbBIE
OpraHU9ECKHUX COCTUHCHUH. YUIHUTEIEM OPUCHTHPHI JCUCTBHUS B
HOBOM y4eOHOM MaTepuase B
[TprMeHSTh HaBBIKU PELICHUS
N COTPYAHUYECTBE C YUUTEIEM
pacy€THBIX 3a/1a4, MOJyUYCHHbBIC B
o Kommynuxamuenuwie:
Kypce HEOPraHM4eCKON XUMHH,
MPOSIBIISIIOT aKTUBHOCTH BO
npu padote ¢ popmyramu .
. B3aUMOJCICTBUU ISl pELICHUS
OpPTraHUYECKUX COCAUHEHUH.
MO3HABATEJbHBIX H
KOMMYHHKATHUBHBIX 3a71a4(3aal0T
BONIPOCHL, (GOPMYJIUPYIOT CBOU
3aTpyAHEHUS, IPEIIaratoT NOMOILb B
COTPYJHUYECTBE)
58 | benku. Hcnonb30BaTh XUMUYECKYIO Ilo3naeamenvHnoie: DopMUPYIOT

TEPMHUHOJIOTHIO: A€HATypalus,
peHarypanus, OHOJIOTHIECKIe
MTOJIUMEPHI.

ITepBoHavaIbHBIE CBEICHUS O
CTPOEHUH MOJIEKYJ OEIKOB.

MPEICTaBISAIOT HHPOPMAITUIO B BUJIE
TaOJIHII, CXEM, OTIOPHOTO KOHCIIEKTA,
BBIABIDKCHHE THIIOTE3, UX
000CHOBaHHUE, TOKA3aTEIIbCTBO;

BBIOMparOT Hanobosee Y (HEKTUBHBIC

CaMOCTOATENIBHOCTh B
pUOOPETEeHNU HOBBIX 3HAHUH,
MIPAaKTUYECKUX YMEHUN,
LIEHHOCTHOT'O OTHOILIEHUS K
cebe 1 OKpYKarouM, K
IPUOOPETEHUIO HOBBIX 3HAHUH,
OTHONICHHE K XUMHH, KaK




@OyHKIMOHAIbHBIE TPYIIIIBI
OpraHUYECKUX COCIUHECHUM.

duznueckas 1 XUMHUUYECKast
XapaKTEePUCTUKA OSITKOB.

I[aBaTb Ha3BaHUA U3YUYCHHBIM
BCIICCTBAM.

3anuchiBaTh YpaBHEHUS peakiui
OPraHUYeCKUX COCIUHECHUM.

[IpuMeHsTh HABBIKU PEIICHUS
pacu€THBIX 3a]1a4, IOJTyYEHHBIE B
Kypce HEOPraHU4ECKON XUMHH,
npu pabote ¢ popmynamu
OPraHUYEeCKUX COCIUHECHUM.

Poib OenkoB JJIs1 4E€JIOBCUYCCKOT'O
OpraHmsma.

brnonorndyecku BaxkHbIie BCIIIECTBA-
OenKku; XUMHUs U MUIIA;
KaJIOPUIHOCTH OEJIKOB.

CIoCcOOBI pelieHus 3a1ad,
KOHTPOJIHMPYIOT U OIICHUBAIOT MPOIIECC
U pe3yJIbTaT JeATCIIbHOCTH;

Pezynamuenuvie:

II0OCTAaHOBKa yqe6H0171 3aJa4dM Ha
OCHOBEC COOTHCCCHUSA TOI'O, YTO
HU3BECTHO U YCBOCHO , U TOI'O, YTO €I
HEHU3BCCTHO

Kommynukamuenble:

y4acTBYIOT B KOJUICKTHBHOM
00CYKIIEHUH TPOOIIEM, TIPOSIBIISTFOT
AKTHMBHOCTb BO B3aMMOJICHCTBUH IS
pelICHNA KOMMYHUKATUBHBIX U
MO3HABaTEJIbHBIX 337124

3JIEMEHTY 00IIIeUeTIOBEYECKOM
KYJIBTYpBI.
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VYrneBoanl.

[IepBoHavasbHBIE CBEIEHUS O
CTPOECHHUH MOJIEKYJI YIJIEBOJIOB.

dusnyeckas U XUMHU4YeCKas
XapaKTCPHUCTHUKA YIJICBOOOB.

3anuceiBaTh YpaBHEHMS peaKkIui
OPTraHUYECKUX COCTMHEHUM.

[TpyMeHsTh HaBbIKU PELICHUS
pacuéTHBIX 3aja4, IIOJyYEHHBIE B
Kypce HEOPraHU4eCKON XUMUH,
npu pabote ¢ popmyaamMu
OPraHUYEeCKUX COCTUHECHUM.

Pomnn OPraHNu4YC€CKUX BEIICCTB IJIA

Ilo3nasamenvHole:

BBIOMparOT Hanobosee 3 (HEKTUBHBIC
CHOCOOBI pelieH s 3aad,
KOHTPOJMPYIOT H OI[CHUBAIOT TPOIIECC
U pe3yibTaT JesTeIIbHOCTH;

MPEACTABIISIOT HHPOPMAITHIO B BUIE
TaOIUII, CXEM, OTIOPHOTO KOHCIIEKTa

Pezynamuenuvie:

YUUTHIBAIOT MPABUJIO B IIAHUPOBAHUH
1 KOHTpOJIE criocoba perieHus

DopMHPYIOT HHTEPEC K
KOHKPETHOMY XUMHUYECKOMY
JJIEMEHTY, OCYHIECTBIIIOT
IIOMCK JIOTIOJTHUTEIBHOM
MH(}OPMAaLIUK O HEM.




YCJI0BCKa.

buonoruuecku BaxxHbIe BelleCTBA-
YTJIEBOJIbI; XHUMMSI U MHILA;
KaJIOpUHHOCTD YTJIEBOJIOB.

KOMMyHMKali?Hble.'

YUYUTBIBAIOT Pa3HBIC MHCHUA U
CTPEMITCA K KOOpAUHAIIUN PA3JIMIHBIX
HO3HHHﬁ B COTPYAHHUYECTBC

60 | ITonumepsl. [IpencraBnenus o noaumepax Ha Ilo3naeamenvnoie: @OopMHUPYIOT OCHOBBI
npuMepe MOTUITUIICHA. 9KOJIOTHYECKOTO MBIIUICHUS.
CTaBAT U (POPMYIIUPYIOT POOIEMY
XUMHYECKOe 3arpsi3HeHue ypOKa, CAMOCTOSTEILHO CO3JJal0T
OKPYKAIOIIEH CPEJIbl U ero QITOPUTM JICATEIHHOCTH TIPU PEIICHUN
MOCIIEACTBHSL. pOoOGJIEMBI;
. BEIOHMparoT Hanboee I heKTHBHBIC
3anuceIBaTh YpaBHEHUS peaxiyi CIIOCOOBI PENICHNS 337124,
OpraHUICCKHUX COCTUHCHUH. KOHTPOJIMPYIOT M OLEHUBAIOT IIPOLIECC
[IpuMeHSTh HABBIKH PEIICHUS 1 PESYILTAT JICATEALHOCTH,
pacuéTHBIX 3a7ad, [OIY4EHHbIC B MPE/ICTABISIOT HHGOPMAIHIO B BHJIE
Kypc€ HCOPraHn4CCKON XUMHH, TaOIMII, CXEM, OIIOPHOTO KOHCIIEKTA
npu pabote ¢ popmynamu
OPraHUYEeCKUX COCTUHECHUM. Pezynamuenuvie:
MIPUHUMAIOT U COXPAHSIOT Y4eOHYIO
3a/1avy, YYUTHIBAIOT BBIJICIICHHBIC
YUUTEIEeM OPUEHTUPHI JCHCTBUS B
HOBOM y4eOHOM MaTtepuase B
COTPYJTHUYECTBE C yUUTEIIEM
Kommynuxamuenuwie:
MIPOSIBIIIIOT aKTUBHOCTH BO
B3aMMO/ICHCTBUY JIJISI PEIIICHHUS
MO3HABATENbHBIX U
KOMMYHHKATHUBHBIX 3a71a4(3aal0T
BOMPOCHI, (HOPMYIHUPYIOT CBOU
3aTpyaHEHUS, IPEJIararoT IIOMOIIb B
COTPY/IHUYECTBE)
61 | OGoOuenue u O6001maTe 3HaHUA U Pecynamuensie: Bripaxkarot agexkBaTHOE

cCUCTeEMaTHU3aIus
3HAHUU IO TEME:
«Oprannyeckas

MIPE/ICTABIISATh MX B BUJIC CXEM,
Ta0IHII, TPE3CHTAIIH.

Pemrars mpocreitnme nenoyku

BHOCSIT HEOOXOAMMbIE KOPPEKTUBHI B
JIENCTBHE IIOCIIE €T0 3aBEPIICHUS Ha
OCHOBE €T0 M y4eTa Xapakrepa

MMOHMMAaHKE MIPUYMH ycIexa u
Heycrnexa yu4eOHou
JEeSTeIbHOCTH.




XUMUS. MpEeBpaLCHU. CIeTTaHHBIX OLINOOK;

[IpyMeHsTh HaBBIKU PELICHUS MOCTaHOBKA yueOHOM 3a/1auM Ha

pacuéTHBIX 3aja4, IIOJyYEHHBIE B OCHOBE COOTHECEHHUS TOT'0, YTO yiKE

Kypce HeOpraHM4ecKOil XuMuu, W3BECTHO M YCBOCHO yUAIIUMHUCS, U

npu pabote ¢ popmyaamMu TOTO, YTO €I1I¢ HEM3BECTHO;

OpPraHUYECKUX COCTUHEHUI. oIpeziesieHUE MOCIeI0BaTeIbHOCTH

) IIPOMEKYTOUHBIX LIEJIEH C y4ETOM

Brrancnsate maccbl, 00bEMBI, KOHEUHOT0 Pe3y/IbTaTa

KOJIMYECTBA BEILIECTBA 10

dbopMynaM opraHMueCcKUx Ilo3nasamensnole:

COCIMHEHUHN U YPaBHEHUAM

peaKIuii. CTPOSIT peYEeBOE BbICKA3bIBAaHUE B
YCTHOM M MUCbMEHHOU popme
Kommynuxamuenuwle:
KOHTPOJHUPYIOT IEHCTBUS apTHEpa

62 | Urorosas OcCy1ecTBISIIOT KOHTPOJIb Pecynamuensvie: ocymecTBIsAIOT [IposBIISAIOT OTBETCTBEHHOCTh
KOHTPOJIbHAS MPEIMETHBIX U METANPEIMETHBIX | UTOTOBBIA U TOMIATOBBIA KOHTPOJb [0 | 32 CBOU PE3Y/IbTATHI.
pabota yueOHBIX JAEUCTBUI 3a KypC: pe3yibTaTy

«XuMUS-9 KI1acc», TPUMEHSIS BripakaroT azieksaTHoe
MOJTy4eHHbIE 3HAHUA 1 Ilo3nasamenvhbie: CTPOST peyeBoe MMOHUMaHKe MPUYUH yCIiexa u
c(hOpPMUPOBAHHBIEC YMEHHS /IS BbICKa3bIBaHUE B YCTHOM U Heycrexa yueOHon
peleHHs YIeOHbIX 3aa4. MMCbMEHHOU popme NeSITEIbHOCTH.
Kommynuxamuensle: KOHTPOIUPYIOT
JeicTBUS MapTHEpa

7 | O0o0meHne
3HAHUM 110 XUMHH
3a KypC OCHOBHOI
LIKOJIbI.

63 | Paborta Han I'pamMOTHO POBOIUTH aHATIU3 Pecynamuenvie: NpUHUMAIOT U Onpenenstor CBO JTUYHYIO
OIIMOKaMHu. cBOeM pabOThl, BBIMOIHATh COXpaHSIIOT Y4eOHYI0 3ajauy, MO3UIHUIO, a/IEKBaTHYIO
KoppexkmonHnas KOPPEKIIHIO. IUTAHUPYIOT CBOM JICHCTBUSA B Qg epeHIIMPOBAHHYIO
paboTa o COOTBETCTBHUH C [TOCTABJIEHHOM 3a/1ayeil | CaMOOIIEHKY CBOUX YCIIEXOB B

UTOTOBOU K/p

" YCIIOBUSIMU €€ pCaIn3allvuu;

yue0e.




BHOCAT HEOOXOUMbIC KOPPEKTHUBHI B
JIECTBUE TIOCJIE €T0 3aBEpPIICHUS Ha
OCHOBE €T0 M y4eTa XapakTepa
CIICIIAHHEIX OIIHOOK;

MMOCTAaHOBKA y4eOHOU 3a/1auu Ha
OCHOBE COOTHECCHHUS TOTO, UTO yXKE
HU3BCCTHO U YCBOCHO YHalllUMMCS, U
TOT'0, YTO €IlIe HEU3BECTHO;
OIpE/ICIICHUE MOCIIEI0BATEIBHOCTH
MIPOMEXYTOUHBIX IEJICH C y4eTOM
KOHEYHOT'O Pe3yJibTara

ITo3nasamenshple: CTPOSIT PEUCBOC
BBICKa3bIBAHUE B YCTHOM 1
MMCbMEHHOU popme

Kommynuxamuensle: KOHTPOIUPYIOT
JEHCTBHUS ITapTHEpa

64

[ToBTopenue. 113 u
I[ICXOM.

O060011aTh 3HAHUS U TIPEICTABIISATH
UX B BHJC CXEM, TaOJIHII,
IIPE3EHTALAMN.

Pezynamuenvie: IpUHUMAIOT U
COXPAaHSIOT Y4eOHYIO 3a7a4y,
IUTAHUPYIOT CBOU JEHUCTBUSA B
COOTBETCTBUU C ITOCTABJICHHOM 3a/1aue
U YCIIOBHSIMM €€ peau3anuun

Ilo3nasamensnpie: BHIONPAIOT
Haunboee 3¢ (heKTUBHBIE CIIOCOOBI
peleHus 3a/1a4, KOHTPOJIHUPYIOT U
OLIEHUBAIOT MPOLIECC U PE3YJIbTaT
NeSITeTbHOCTH; TTPEICTABISIOT
uHpopMalrio B Buje TabIHIL, CXeM,
OIIOPHOTO KOHCIIEKTA

Kommynukamuenwvie: HaxosT od1ee
perieHue yueOHoM 3a1aun

DOopMHPYIOT LETOCTHOE
MHUPOBO33pEHUE
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IToBTOpEHNE.
Crpoenue

OnpenensTh THI XUMHYECKOU
CBsI3M 110 (hOpMyJie BEIIECTBA;

Ilo3nasamenvhvie: caMOCTOSITEIBHOE
BbIJIeJIeHUE U (POPMYITHPOBAHUE
MI03HABATENBHOM LIeNnH; pedeKcus

[TocTeneHHO BBICTpanBarOT
coOCTBEHHOE
1[€JIOCTHOE MUPOBO33PEHUE: O




BEIIIECTBA. MPUBOIUTH MPUMEPHI BEIIECTB C Croco00B U YCIOBUN JeCTBYS, CO3HaBaTh MOTPEOHOCTD U
pa3HBIMH TUTIAMU XUMUYECKOM KOHTPOJIb U OIICHKA MpoIiecca u TOTOBHOCTB K
CBSI3H. PE3yJIbTaTOB IEATEIHHOCTH; YMEHUE camMo00pa3oBaHUIO, B TOM
aJICKBATHO, OCO3HAHO H MTPOU3BOJIBHO YHCIie ¥ B paMKax
XapaKTepu3oBaTh MCXaHH3MBI CTPOMTHL PEYEBOE BHICKA3LIBAHKE B CaMOCTOSATENLHOM
06pa30BaHfI’I KOBAJICHTHOM CBASM | yeTHOlM M IHCBMEHHOI pedn. JIESATENBHOCTH BHE IIKOJIB;
(oOMeHHBIH), HOHHOH CBA3H, Kommynuxamusnoie:
METAIITTUIECKON CBSI3H. MIaHMPOBAHUE YH4eOHOTO OIICHUBAThH KU3HECHHBIC
Veranansars npirro- COTPYAMINIECTRA © YTl i Gesomacioro ofpaza s 1
CJIEICTBEHHbBIE CBS3H: COCTaB CBCPCTHUKAME — OTIPE/CICHHC COXDAHCHIS 3 op OBBSL:
BEIIECTBA — TUI XUMHUYECKOU LCJ1H; TIOCTAHOBKA BOTIPOCOB - P HOP ’
CBSI3H. COTPYHUACCTRO B TIOUCKE 1 cbope . | OLIEHHBATh FKOJIOTHMYECKUN
uH(pOpMaIIUU; JOCTATOYHOM MOIHOTON PHCK B3AHMOQTHOMEHHH
CocTansTh GOPMyIbl GUHAPHBIX | M TOYHOCTBIO BHIPAKATh CBOM MBICTH B | |\ —
COCHI/IHCHI/Iﬁ O BaJI€HTHOCTH; COOTBETCTBHUHU C 3aJa4aMU U
YCIIOBUSIMU KOMMYHUKAIIMH; BIIAJICHHC
HAaXOOWUTh BAJICHTHOCTD 3JICMCHTOB | MOHOJIOTUYECKON M JUAJIOTHYECKOMN
1o ¢hopmyse OMHAPHOTO dbopmamu peyw.
COCIMHCHUA. Pezynamuenple: TpUHUMAIOT U
COXPAaHSIIOT Y4eOHYIO 3a7auy,
IUIAHUPYIOT CBOU JEHUCTBUSA B
COOTBETCTBHUH C IMOCTABJICHHOM 3a/1aueit
Y YCIJIOBHSIMH €€ pPeaTu3aluu
66 | [ToBTOpeHue. Hcnonws3oBate pu Ilo3nasamenshuie: camocrositenbHoe | GopmupoBanue
XuMu4ecKue XapaKTePUCTHKE TIOHATHE SBJICHHUSI, | BBIACICHUE W (POPMYITUPOBAHUE MMO3HABATEIFHOT'O MHTEpEca K
peaKIuu. CBSI3aHHBIE C U3MEHEHHEM COCTaBa | MO3HABATENBHOM 1enu; pedaekcus npeaMeTy, yBEpEHHOCTH B

BCIICCTBA - XUMHNYCCKNEC PCAKIINH.

IToHnMaTh NPU3HAKYU U YCIOBUS
IIPOTEKAHUsI XUMUYECKUX PEAKLUN.

Hcnons30BaTh MOHATHE 00 DK30- U
SHIAOTEPMUYECKHUX PEAKLIUSX;
MMOHUMATh, PEAKIIUN TOPEHUS KaK
YaCTHBIN CIy4yail SK30TePMUUECKHUX
peaKkuii, MPOTEKAIOIINX C
BBIJICIICHUEM CBETA.

Croco0O0B U yCIIOBUHM JCHCTBUA,
KOHTPOJIb U OLIEHKA Ipoliecca U
pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIeKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTDH PEYCBOE BHICKA3HIBAHUE B
YCTHOM U MHUCBMEHHOW peyH.
Kommynuxamuenwie:
TUTAHUPOBAHUE YIeOHOTO
COTPYIHUYECTBA C YUUTEIEM U
CBEpPCTHUKAMH — ONpeieNICHUE
1[I ; MOCTaHOBKA BOITPOCOB -

BO3MO>KHOCTH MO3HAHUS
IIPUPOJIBI, CAMOCTOSTENBHOCTH
B IPUOOPETEHNH 3HAHUH O
XUMHUYECKUX SIBJICHUSX




HaOironaTte 1 onmceIBaTh
HpI/I3HaKI/I nu YCJIOBI/ISI TCUCHUSL
XUMHUYECKHX PEAKIIHM, JeIaTh
BbBIBOJIbI HA OCHOBAHHUHN aHAJIN3a
HAOJTIOICHUH 32 SKCIICPUMEHTOM.

CocraBiATh U peniaTh HENOYKH
MIPEBPALLECHU I, UCIIOJb3Ysl 3HAHUS
0 T€HETUYECKUX psilaX METAJUIOB U
HEMETaJUIOB.

COTPYIHUYECTBO B TIOUCKE U cOope
uH(OPMALINH; TOCTATOYHON TOITHOTON
Y TOYHOCTBIO BbIpaXkaTb CBOM MBICIIU B
COOTBETCTBUHU C 3aJa4aMU U
YCIIOBUSIMM KOMMYHUKAIIUU; BIaJCHUE
MOHOJIOTMYECKOU U TUaJIOTUYECKON
dbopmamu peun.

Pezynamuenwie: ocTaHOBKA YI€OHOMH
3a/1a4d Ha OCHOBE COOTHECEHUS TOTO,
YTO YK€ U3BECTHO U YCBOCHO
YUYaIIUMHUCS, U TOTO, YTO elle
HEU3BECTHO; OIIPEEIICHHE
M1OCJIEI0BATEIbHOCTH IIPOMEKYTOUHBIX
LIeJIEH C Y4ETOM KOHEYHOT O
pe3yibTaTa;

HCIIOJIb30BaTh TAKOW BHUJI MBICIIEHHOI'O
(MaeasbHOT0) MOACIIUPOBAHUS, KAK
3HAKOBOE MOJICIMPOBaHUE (Ha pUMeEpe
YpaBHEHU XUMUYECKUX peaKLuil).
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IToBTOpEHHE.
Knaccer
XHUMUYECKHX
CO€IUHEHHUH B
ceete TO/I.

CocTaBnsTh ypaBHEHUS
ANEKTPOJUTUYECKON AUCCOLMALIIHI
KHCJIOT, OCHOBAHUM U COJICH;
MOJIEKYJIIPHBIE, TIOJHBIE U
COKpaII¢HHbIC HOHHBIE YPaBHEHUS
peakimii ¢ yuactuem
AJIEKTPOJIUTOB;

XapaKTepU30BaTh YCIOBUS
MIPOTEKAHUS XUMUYECKUX PEAKITUN
MEXIY PaCTBOPAMH JIEKTPOIUTOB
JI0 KOHIIA.

Ilo3nasamenshple: CaMOCTOATENIEHOE
BbIJIeJIeHUE U (POPMYIMPOBAHUE
MO3HABATEIBHON 1IeNH; pedIeKcus
Croco00B U YCIOBUI JEHCTBUS,
KOHTPOJTb M OIIEHKA MpoIiecca u
Pe3yIbTaTOB JIEATENBHOCTH; YMEHHE
aJIeKBaTHO, OCO3HAHO ¥ MPOU3BOJIEHO
CTPOUTH PEUYEBOE BHICKA3bIBAHUE B
YCTHOM ¥ MMCBbMEHHOM peyH.
Kommynurkamuenuie:

IUTAaHUPOBaHUE y4eOHOTO
COTPYAHUYECTBA C YUUTEJIEM U
CBEPCTHUKAMH — ONIPEICTICHHE

LeJIM; TIOCTAaHOBKA BOTIPOCOB -
COTPYJIHUYECTBO B TIOKCKE U cOOpe
UH(OPMaLINH; TOCTATOYHON MOITHOTON
¥ TOYHOCTBIO BBIPA)KaTh CBOM MBICITH B

dopmMupoBaHue
II03HABATEJILHOI'O HHTEpeca K
MIpEAMETY, YBEPEHHOCTH B
BO3MOKHOCTH IIO3HAHUS
MIPUPOJIBI, CAMOCTOSITENIBHOCTH
B IpUOOPETEHUH 3HAHUM O
XUMHUYECKHX SIBIICHUAX




COOTBETCTBUHU C 3a/1a4aMH U
YCJIOBUSIMU KOMMYHUKAIIUU; BIIaJICHUE
MOHOJIOTHYECKOU U TUaOTHYeCKON
dbopmamu peyn.

Pezynamuenusie: TOCTaHOBKA YU4EOHOM
3a/1a4ud Ha OCHOBE COOTHECEHUSI TOTO,
YTO YK€ U3BECTHO U YCBOCHO
YUYaIIMMHUCS, U TOTO, YTO eIl
HEU3BECTHO; OIpe/IeTICHUE
MOCJIeI0BATEILHOCTH TIPOMEKYTOUHBIX
1enei ¢ yueToM KOHEYHOTO
pe3ysbTaTa; UCIOJIb30BaTh TAKOW BU/T
MBICJICHHOTO (H/1€aIbHOTO)
MOJICJIMPOBAHUS, KaK 3HAKOBOE
MOJIeTTUpOBaHuE (Ha mpuMepe
YpaBHEHUH pEaKIUi JUCCOLUUALNH,
MOHHBIX YPaBHEHUN peaKIuil.
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IToBTOpEHNE.
Kinaccer
OPraHUYEeCKOU
XUMUH.

3aKperuIsitoT OCHOBBI
OpPraHUYeCKON XUMHHU.

Pezynamuenvie: IpUHUMAIOT U
COXPAaHSIIOT Y4eOHYIO 3a7auy,
IUIAHUPYIOT CBOU JEHUCTBUSA B
COOTBETCTBUU C IIOCTABJIICHHOMW 3a/1auei
U YCIIOBHSIMM €€ pean3alny;

BHOCSIT HEOOXOAMMbIE KOPPEKTUBBI B
JENCTBHE IIOCIIE €r0 3aBEPILICHUS Ha
OCHOBE €T0 M y4eTa Xapakrepa
C/I€JIaHHBIX OLIMOOK;

MOCTAaHOBKA yueOHOM 3a/1aun Ha
OCHOBE COOTHECEHUS TOT0, YTO YXKe
U3BECTHO U YCBOCHO yUaIIUMHUCS, U
TOTO, YTO €I11€ HEU3BECTHO;
OIIpeIEIIEHNUE MOCIIE0BATEIBHOCTH
MIPOMEKYTOYHBIX LIEJIEH C yUETOM
KOHEYHOI'0 pe3ysbTara

Ilo3nasamenvhuie: CTPOAT pE€UYCBOC
BBICKa3bIBAHHUC B yCTHOI\/’I n

OnpenensitoT CBOO JTUYHYIO
HIO3UIIHIO, a/IEKBATHYIO

Qg QepeHIIMPOBAHHYIO
CaMOOIICHKY CBOHX YCIIEXOB B
yueoe.

[TocTeneHHo BBICTpanBaroT
COOCTBEHHOE

1IETTIOCTHOE MUPOBO33PEHUE: O
CO3HaBaTh MOTPEOHOCTDH U
TOTOBHOCTB K
camMo00pa3oBaHUIO, B TOM
YHUCJIe U B paMKax
CaMOCTOATENIbHOMN
NeSATeTLHOCTH BHE IITKOJIBI;

OLCHUBATH )KU3HCHHBIC
CUTYaIlUU C TOUYKHU 3PCHHUS
Oe3omacHOTO 00pasa KU3HU U
COXPaHEHUS 3/I0POBBS;

OLICHUBATh SKOJIOTUISCKUI




MUCbMEHHOU popme

Kommynukamuensie: KOHTpOIUPYIOT
JIEHCTBHUs ITapTHEpa

PHUCK B3aUMOOTHOIIEHUI
YCJIOBCKA U MPUPOBI.

IHepeyens KUMoB 9 kaacc

Ne Bun xouTpons, Tema

HUcTounux

1 | KonTponbHnas padora Ne 1 «Xapakmepucmuka snemenma no nonodicenuio 6

TICXOM. Xumuueckoe pasrogecuey.

Xumus. 9 k1. KoHTpoIbHBIE U TPOBEPOYHBIC PAOOTHI: K
yueonuky O.C. ["'abpuensna «Xumus. 9 kiacey:
yaeoHoe mocobwue / O.C. 'abpuensu, [1.H. bepé3kun,
A.A. YmakoBa u n1p. - M.: [Ipoda, 2014, ctp.5-31

2 | KonrpoJabHas padora Ne 2 «Memannoy.

Xumus. 9 k1. KOHTpOJIbHBIE U IPOBEPOYHBIE PaOOTHI: K
yuebnuky O.C. 'abpuensna «Xumus. 9 kimacey»:
yuebHoe mocobue / O.C. I'abpuensu, [1.H. bepé3kun,
A.A. Ymakosa u 1p. - M.: llpoda, 2014, ctp.170-181

3 | KonrpoasHas padora Ne 3 «Hememannoy.

Xumus. 9 k1. KoHTposIbHBIE 1 TPOBEPOYHBIE PAOOTHI: K
yuebnuky O.C. 'abpuensna «Xumus. 9 kimacey»:
yuebHoe mnocodue / O.C. I'abpuensn, [1.H. bepé3kun,
A.A. YmakoBa u z1p. - M.: [Ipoda, 2014, ctp.181-192

4 | KonurpoasHas padora Ne 5 «Mmozcosas konmponvnas paboma 6 gpopmame OI Oy.

Xumus. 9 k1. KoHTposbHBIE U TPOBEPOUYHBIE pabOTHI: K
yuebHuky O.C. ['aOpuensna «Xumus. 9 knaccey:
yuebHoe mnocodue / O.C. I'abpuensn, [1.H. bepéskun,
A.A. YmaxkoBa u ap. - M.: [Ipoda, 2014, ctp.193-204

MeTtoan4ecKuii HHCTPYMEHTAPUH OLCHKH JOCTH/KEHHS NMPEeAMETHBIX Pe3yJbTaTOB 00y4aromuXxcst

MIxana oneHuBaHNA:

B mikose BBogUTCA MATHOAIbHAS CHCTEMA HH(prBLIX OTMETOK (OI_ICHOK)Z

5-"otnuynHo",

4-"xopomo",




3- "y10BIETBOPUTEIBHO",
2-"HeyJIOBJIETBOPUTEIIHHO",
1-"eqnunna".

YcTanaBiuBaeTcs CIeIyIOIIIe HOPMBI OLIEHOK IO IpeIMeTaMm:

* bana "'5"- craButcs, Korja yueHUK OOHApYKMBAET YCBOCHHE 0053aTEIbHOTO YPOBHS U YPOBHS HOBBIIICHHON CIIOKHOCTH YU4E€OHBIX IPOTPaMM;
BBIJICTISIT TJIaBHBIC MOJIOKEHUS B U3YUYEHHOM MaTepHalie U He 3aTpyJHSAETCS MpU OTBETaxX Ha BUJIOM3MEHEHHBIE BOIIPOCHL; CBOOOHO MPUMEHSIET
MOJTyYCHHBIEC 3HaHUS HA PAKTUKE; HE JOMYCKAeT OIMOOK B BOCIIPOU3BECHHH N3YUYEHHOTO MaTepHaa, a Tak e B TUCbMEHHBIX paboTax u
BBITIOJTHSET UX YBEPEHHO U aKKYPaTHO;

* baja "4"- ctaBuTcs, KOrja yueHUK OOHApYXKHBAET YCBOSCHHE 0053aTEIbHOTO U YaCTHYHO
MOBBILIEHHOTO YPOBHS CJIIOKHOCTH Y4eOHBIX MTPOrpaMM; oTBeuaeT 0e3 0COObIX 3aTPYyJHEHHIM Ha BOMPOCH! YUUTEIIS; YMEET IPUMEHSTH MOTYYCHHbBIE
3HaHUS HA IPAKTUKE; B YCTHBIX OTBETAX HE JIOIYCKACTCS CEPhE3HBIX OMIMOOK, JIETKO YCTPAHAET OTAEIbHBIC HETOYHOCTH C MOMOIIBIO JIOTTOTHUTEIBHBIX
BOIIPOCOB YUUTEJIsl, B MUCbMEHHBIX pab0Tax JeNaeT He3HAUUTEIbHbIE OIIHOKH;

* bana "3"- craButcs, Korja y4eHUK 0OHApY>KMBAET YCBOSHUE 0053aTEIBHOTO YPOBHS YI€OHBIX TPOTPaMM, HO MCTIBITHIBACT 3aTPYAHEHUS IIPH €T0
CaMOCTOSITEIFHOM BOCIIPOU3BEACHUU U TPeOYyeT NOMOTHUTEIBHBIX YTOUHSIEMbIX BOIIPOCOB YUUTENS; MPEAMNOYUTACT OTBEYATh Ha BOIPOCHI HABOASIIETO
XapakTepa U UCIIBITHIBAET 3aTPYAHEHNE IPU OTBETaX HA BUJAOM3MEHEHHBIE BOIIPOCHI; JOITYCKAET OUIMOKHY B MMCbMEHHBIX paboTax. 3HaHUS,
olleHHBaeMble OamaMu 3", 3a4acTyr0 HATSHYTHI TOJIBKO HA YPOBHE MPEACTABICHUN U JIEMEHTAPHBIX TOHATUH;

* baja "2"- ctaBuTCA, KOTJa y YIeHUKA IMEIOTCS TIPEACTABICHUsT 00 M3y4aeMOM MaTepHaje, HO Bee jke O0JbInas 4acTh 0053aTeIbHOTO YPOBHS
y4eOHBIX MPOTpaMM HE YCBOEHA, B MUCHbMEHHBIX pab0TaxX YUeHHUK JIOMYyCKaeT rpyOble OMMOKH;
e Bayn "1"- ctaBuTCS, KOrJla y y4eHUKA OTCYTCTBYIOT KaKHe-TM00 3HaHUsT 00 M3ydyaeMOM MaTepualie, IMCbMEHHbBIE paOOThI HE BHITOTHSIOTCSI.

KpnTepnu OLCHUBAHUA BH/I0B KOHTPOJIsI, IPAKTHYCCKHUX paﬁoT:

Ycrublii onpoc (B T.4. BUKTOpuHbI , KBH, coOpeBHOBaHUs, MHTE/JIEKTYaJIbHbIE 00U U T.J1. ), MUCbMEHHAasi padoTa (KOHTPOJIbHAS,
CaMOCTOSITEIbHAS, TMKTAHT, COYMHEHHE U T.1. ), MPAKTHYECKasi(B T.4. 1a0opaTopHas):

OTMeETKA «5», eCJIu:

- YCTHBIA OTBET YYEHHMKA, MHCbMEHHas paboTa, MpakTUYecKass AESITeNbHOCTh B IOJHOM OOBEME COOTBETCTBYET TPEOOBAHUSIM Y4EOHOM
MPOrPaMMBI, TOIYCKaeTCsl OJUH HepodeT, o0beM 3HaHuit cocraBiseT 90-100% comeprkanus (MpaBWIBHBIN MOMHBIA OTBET, MPEICTABISIOIIUN
co00i1 CBSI3HOE, JTOTMUECKH MOCIIEI0BATEIbHOE YCTHOE HIIM MTUChbMEHHOE COOOIIEHNE Ha ONIPEIETICHHYIO TEMY;

- YYCHHK JEMOHCTPUPYET YMEHHE NPUMEHATh OMNpENENICHUs, MpaBWIa B KOHKPETHBIX CIydasX, C OOOCHOBAaHHUEM CBOETO CYXKICHHS,
MMPUMEHEHUEM 3HAHUS Ha IPAKTUKE, MPUBEICHUEM COOCTBEHHBIX apTyYMEHTOB.

Bo3MoxHBI OfHA-IB€ HETOYHOCTU IPU OCBELIEHUHM BTOPOCTENEHHBIX BOMPOCOB WM B BBIKIAJKAaX,  KOTOPbHIE YUYEHHUK JErKO HCHpPaBUI IO
3aMEUYaHUI0 YUUTEs.

oTMeTKa «4», ecJIu:



- YCTHBIA OTBET y4eHHWKa, MUChbMEHHas paboTa, MpakTUYeCKasl NesATeIbHOCTh U/UIHN €€ pe3ylbTaThl B OOIIEM COOTBETCTBYIOT TPEOOBAHUSIM
y4eOHOM MporpaMMbl, HO HMMEIOTCS OJHA WM JABE HErpyoOble OmMOKH, WIM TpU Hedodera W o0beMm 3HaHuMi cocrtaBisieT 70-90%
3aIJIAaHUPOBAHHOIO U3YUYEHUS COAEpkKaHUs y4eOHOro Marepuaia (IpaBUIIbHBIN, HO HE COBCEM TOUHBII OTBET).

OTMeTKa «3» , ecJIn:

- YCTHBIM OTBET YYE€HHKA, MUChbMEHHAas paboTa, MpaKTU4YeCcKas ACSITeILHOCTh B OCHOBHOM COOTBETCTBYIOT TPEOOBAHUSM IPOTPAMMBI, OJTHAKO
umeetcs: 1 rpyOast ommbOka 1 2-3 HEeTOUHBIX OTBeTa/Wiu 2-4 HejoyeTa, MpU 3TOM oOyyarouuiicss BiaaeeT 3HaHUAMU B oobeMe 50-70%
3aIUTAaHMPOBAHHOTO HM3YYEHHs COZep)KaHus ydyeOHOro marepuaina (NMpaBHIbHBIA, HO HE IOJHBIA OTBET, JOMYCKAIOTCS HETOYHOCTU B
oIpeieNICHUH MOHITUI WU B (OPMYITUPOBKE MPABUII, HEAOCTATOYHO IIIyOOKO M J0Ka3aTebHO YYEHUK OOOCHOBBIBAET CBOU CY)KICHUS, HE
yMEEeT IIPUBOJUTH IPUMEPHI, U3J1aracT MaTeprall HEMOCIE10BaTENIbHO.

OTMETKA «2» , eCJIN:

- YCTHBIA OTBET YYCHHKA, NHCbMEHHas paboTa, MpaKkTUYecKas ACSITEIbHOCTh U € Pe3yabTaThl YaCTUYHO COOTBETCTBYIOT TPEOOBAHHSIM
MPOrpaMMbl, HMEIOTCA CYIIECTBEHHbIE HENOCTaTKM U TIpyOble omuoOku, o0beM 3HaHMi oOydaromerocs coctasisger 20-50%
3aIJIaHUPOBAHHOTO U3YUYEHUSI COiepKaHUsl ydeOHOro Marepuaa (HenpaBUIbHBIN OTBET).

oTMeTka«l» , eciam:

- YCTHBIM OTBET YUCHHKA, MUCbMEHHAs padoTa, MpakTHUeCKas, MPOEKTHAsl NEATEIbHOCTh U €€ pe3ybTaThl HE COOTBETCTBYIOT TPEOOBAHUSIM
MIPOrpaMMBbl, UMEIOTCS TpyOble omHnOKH, 00BeM 3HaHMil oOywaromierocsi coctaBiser MeHee 20-% 3alIaHUPOBAHHOTO H3YYCHHUS
coJiep;kaHusl yueOHOro MaTepuaia (HenpaBUIbHBIN OTBET).

TecToBbIE PA0OTHI:
3amanus ¢ BBIOOPOM OTBETA (3aKPBITBINA TECT), 3aJaHUS « JIOMOJHUTE TPEIOKEHNE» (OTKPBITBINA TECT) OIICHUBACTCS B OJIMH U JiBa Oayuia

COOTBETCTBEHHO. Kak mpaBuiio, Ha 0/1HO 3aJlaHHE C BBIOOPOM OTBETA MPUXOJUTCS OKOJIO MUHYTHI, @ Ha COCTABJIEHHUE CBOOOIHOIO OTBETAa — OKOJIO
TPEX MUHYT.

[Ipumep OTKPBITOTO TECTa: MPOUYUTANTE TEKCT, 3aMOIHUTE MPOMYIIIECHHBIE MECTa. «B X10poniacmax 3eieHvlX pacmenuti no2n0uaemcs ..., 8bl0esiemcs
... U 0Opazyemcs ... moavko Ha ceéemy. lIpu OvlxaHuu pacmeHuti u 8 memMHome, U HA C8EMY NO2LOWAEMCA ... U BbLOETISIEMCS ... »

Kpurepuu onenok: «5»: 90 — 100 % ot oOuiero yucna 6aiioB

«4»: 70-90 % ot oburero ynciaa 0awIoB

«3»: 50-70 % ot oOmiero yucia 6amIoB

«2»: 20-50 % ot obmiero uncia 0aaIoB

«1» menee 20 % ot o0uiero umncia 0awIoB



Hokaan, BbICTyIJIEHHE:

Kputepuu onennBanus

Konuue | ITomnora KauectBo BhicTyIUIeHHST | YMEHUE OTBEYATh HA BOMPOCHI: AJleKBaTHOE MCMOJIb30BAaHUE HATJISITHBIX CPEACTB
CTBO OCBeEILCHHS JIAKOHUYHOCTH U
OamoB | Bompoca apryMEHTHPOBAHHOCTh
2/3 YueHnuk Permament Y4deHuk He cMOT OTBETHUTH Ha Y4eHuK He UCI0JIb30BAJI HUKAKUX HAIJISIAHBIX CPEICTB
BBIIOIHHII BBICTYIUICHHS HE BOITPOCHI
3a7aHue, TeMa COOJIIOICH,
HE PacKphbITa, BBICTYIUICHHE CBOAUTCSA
Marepuai He HETOCPEICTBEHHO K
CHUCTEMATU3UPOB | YTCHHIO TEKCTA, HE
aH, HE MOJIEPKUBACTCSA
BBICTPOCHA BU3YaJbHBIA KOHTAKT C
JIOTUKa ayJIUTOPHEN, HE
BBICTYIUICHUS BBIJICISICTCS. BpEMEHU
Ha BOCIIPUSITHE
nHpopmauu
3/4 Yuenuk Hemuoro Hapymien VY4deHuKk OTBETHII Ha BCE YdeHuk He aIeKBaTHO MPUMEHMII HATJISTHBIE CPEJICTBA, HATJISAIHBIC
CIPaBUIICS C perJamMeHT BOIPOCHI, XOTSI OBUTH HE CpelCTBa HE OTHOCSTCS K TEME, UJU TIJI0XO0 €€ PACKPBIBAIOT
3a/IaHleM, TeMa | BBICTYIUICHHUS, TOYHOCTH B OTBETaX, U
HE 10 KOHIIa BBICTYMAIOLIU I apryMeHTaIuu
packpsITa, CUUTHIBAET
HMMEIOTCS nH(MOpMALIHIO CO
HEe3HAYUTENbHBI | CIANI0B, CJIab0
€ HETOYHOCTH, MOJ/IEPKUBAETCSA
crnabas BU3YyaJbHBIA KOHTAKT C
CUCTEMaTHu3aly | ayIuTOpHEel, Maslo
1 nH(OpMaIH, | BBIACISICTCS BPEMEHHU
€CTh HapyIIIEHUS | Ha BOCTIPUATHE
B JIOTHKE nHpopManun
BBICTYIUICHUS
4/5 VueHuk PernamMenr ue V4YEHUK YETKO U TJAKOHUYHO Y4eHuK aJleKBaTHO Mo00pall, pa3paboTai HarlIsaIHbIE CPEICTBA




CTIpaBHIICS C
3aJJaHUEM, TeMa
packKpbITa,
YCHEITHO
U3BJICYCHA
uHpopManus,
CHCTEeMaTH3HPOB
aHa, BBICTPOCHA
JIOTHKA
BBICTYILJICHHS

HapyuIeH,
BBICTYIAOLIUNA

OIMPAETCs Ha ONIOPHBIN
KOHCIIEKT, TOBOPUT
CBOMMH CJIOBAMH,
KOMMEHTHUPYET CJIal]Ibl,
IO JIEP/KUBACTCS
BU3YaJIbHBIN KOHTAKT C
ayIuTOpUei

OTBETHJI Ha BCE 3a/1aHHbIE
BOIIPOCHI

PacKpBIBAIOIINE TEMY BBICTYIUICHUS

DJIEeKTPOHHAasI MPe3eHTalus:

Kputepuu onennBanus

Komnuect | IlomHoTa KauecTtBo YMeHnue oTBedarb Jr3aiiH npe3eHTanuu
BO 0aIOB | OCBEIICHHS Hpe3eHTaluu Ha BOIIPOCHI:
BOIIpOCa JaKOHUYHOCTb U
apryMEHTUPOBAHHO
CTb
2/3 Yuenuk nim Pernament YueHuk He cMor Wnmroctpaniii HU3KOT0O KauecTBa, OTCYTCTBYET HEOOXOAMMBIE TAOIHIIbI, CXEMBI
rpynna IIPE3EHTALUN HE OTBETUTH Ha rpaduky, 3p(HeKTbl MPUMEHEHHbIE B IPE3EHTAI[MH OTBIEKAIOT OT COAEPIKaHUS
yyaimxcs coOJro/IeH, BOIIPOCHI
BBITIOJTHWIIN uHpopmManus,

3aJlaHue, TeMa
HE PacKphITa,
MaTepuai He
CUCTEMATU3HP
OBaH, He
BBICTPOEHA
JIOTUKa
IIpE3EHTALNH

U3JI0’KEHHAs B
Mpe3eHTAINH He
COOTBETCTBYET
0003HAaYCHHOH TeMeE,
nepen30bITOK WK
HEI0CTaTOK
TEKCTOBOMU
uHpopManuu,
MOJTHOCTHIO
3alMCTBOBaHHAas C




JUTEpaTyphl,

HuTepnera
3/4 Yuenuk uwim HemHoro Hapyuiexn VYyenuk orBeTws Ha | MmrocTparuy XOpoIiero KauecTsa, mo1o0panHa COOTBETCTBYIOIIAs Irpadudeckas
rpymnma periaMeHT BCE BOIIPOCHI, XOTA | HHpOpMaLUs, IPUMEHEHHbIE () ()EKTHI HEMHOI'O MELIAIT YCBOSHUIO MH(OpMaIK
yyaumxcs [IPE3CHTALINH, ObUIM HE TOYHOCTH B
co3Jlanu uHpopmManus 1o OTBETax, U
IIpE3EHTALMI0, | IPOOJIeME U3JI0KEHA | apryMEHTALUU
TemMa HE MOJIHOCTBIO,
TBOPYECKOTO IPUCYTCTBYIOT
3aJJaHMs HEe 10 | He3HAYMTEJbHbIE
KOHLIA HE0YETHI,
packpsiTa, UCIIOJIb30BaHBI
HUMEIOTCS pa3Iu4HbIe
HE3HAYUTENIbH | UCTOYHUKHU
ble uHpOopManuy,
HETOYHOCTH, MarepHain
crnabas POaHAIN3UPOBaAH
crcTeMaTu3all
uu
nHpopManuu,
eCTb
HapyLeHHs B
JIOTUKE
IIPE3EHTALNH
4/5 VY4eHuk nnu ITpe3enTtanus VY4eHHK 4eTKO U Jlu3aiiH nmpe3eHTaluy 4eTKO Mpo yMaH, pUMeHEeHHbIE 3()(EeKThl TOMOTAIOT
rpynna pa3zpaboTaHa caMUMHU | JIJAKOHUYHO OTBETUJI | YCBOCHMIO MH(OPMAIMH, HE OTBJIEKAaIOT BHUMAaHNE
yJaiuxcs y4dalmmmcs, Ha BCE 3aJjaHHbIE
CIPAaBUJIUCh C | pPErJIaMEHT He BOIIPOCHI
3aJlaHUEM, HapyIlIeH,
TeMa uH(popManus
packpbITa, M3JI0’KEHA TIOJTHO U
YCHEIIHO YETKO, TEKCT Ha
U3BJICYEHA CJIaliJie PEACTaBIISAET
nHpopmanus, | co0oil OOPHBIHA
CUCTEMATU3HUp | KOHCIIEKT,
OBaHa, OTCYTCTBYET




BBICTpOEHA
JIOTHKa
MPE3CHTAIH

nepen30bITOK
uHpopMaun

Kpurepun oueHuBaHMsI NMPOEKTA, TBOPYECKOH PadOThI, TBOPYECKOI0 MPOEKTA:

Huxe 6a30B0Oro ypoBHst
( oTMeTKa «1», «2»)

ba3oBblii ypoBeHb
(oTtMeTKa «3»)

Broie 0a3oBoro
(oTMeTKa «4», «5»)

Kpurepuii Nel. Crioco0HOCTh K CAMOCTOATEJIbHOMY NPHOOPETEHH

10 3HAHUI M peleHuIo mpoodaeM

Pabora B 1iei1om
CBUCTENHCTBYET O HU3KOM
CITOCOOHOCTH CaMOCTOSTEIHHO
CTaBUTH MPOOJIEMY U HAXOJIUTh
IyTH €€ PEIICHMS; HE
MIPOJICMOHCTPUPOBAaHA
CIIOCOOHOCTH MPHOOpETATh
HOBBIE 3HAHMS U/UIM OCBauBaTh
HOBBIE CITOCOOBI JICHCTBUH,
nocTuraTh 6osee rryooKoro
MMOHWUMAaHHUS U3YICHHOTO.
JlaHHBIN YPOBEHBb OLIEHUBAETCS
OTMETKOH «2»

HenoarorosieHHBIN K 3a1IUTE
MIPOEKT, OLIEHUBAETCSI OTMETKOU
«1».

Pabora B nenom
CBUJIETEILCTBYET O CIIOCOOHOCTH
CaMOCTOSITENILHO C OMIOPON Ha
MOMOIIIb PYKOBOJUTEISI CTABUTh
po0sieMy U HaXOJUTh IyTH €€
peleHus;
POIEMOHCTPHUPOBAHA
CIIOCOOHOCTH IIPHOOPETATh
HOBBIC 3HAHUS U/WUJIH OCBAaUBATh
HOBBIE CITOCOOBI ICHCTBUH,
Jocturarh 0osiee riayooKoro
MOHUMAaHUS U3YYEHHOTO

Pabora B 11€710M CBUIETEIBCTBYET O CIOCOOHOCTU CAMOCTOSITEILHO CTaBUTh IIPOOIIEMY
Y HaXOJUTH IIyTH €€ PELICHMS]; IPOJAEMOHCTPUPOBAHO XOPOILIEE BiIaICHUE JIOTHUECKUMU
orepanusiMu, HABbIKAMU KPUTHYECKOI'O MBILUICHUSI, yMEHUE CAMOCTOSITEIIbHO MBICIIHTD;
IPOIEMOHCTPUPOBAHA CIIOCOOHOCTh HA 3TOM OCHOBE MTPUOOPETATh HOBBIE 3HAHUS U/UIIH
OCBanBaTh HOBBIE CIIOCOOBI ACUCTBUI, JOCTUTATh 00Jiee TITyOOKOT0 TOHUMAaHHS
npo6iembl. [laHHBIM ypOBEHb OLIEHUBACTCS OTMETKOM «4».

Pabota cBUAETENBCTBYET O CIIOCOOHOCTH CAMOCTOSITENIbHO CTaBUTh MTPOOJIEMY U
HAXOJUTh ITyTH €€ PEIICHUS; TPOJCMOHCTPHPOBAHO CBOOOIHOE BIIICHUE JIOTHUYECKUMHU
Oonepalrs MU, HaBbIKAMHU KPUTUYECKOTO MBILIUIEHUS, YMEHUE CAMOCTOSTEIILHO MBICIINT;
MIPOJIEMOHCTPUPOBAHA MOBHIIIIEHHAS! CTOCOOHOCTH HAa 3TOW OCHOBE MPUOOPETATh HOBBIE
3HAHUS W/WJIN OCBAaUBATh HOBBIE CIIOCOOBI IEHCTBUHN, TOCTHTaTh O0siee TTyO0Koro
MOHUMAaHUS MTPOOJIEMBI.

JlaHHBINM YPOBEHb OLIECHUBAETCS OTMETKOM «S».

Kputepnii Ne 2. ChopMupOBaHHOCTH NPEIMETHBIX 3HAHMI U CIIOCO00B AeiicTBUI

Yuenuk TLIOXO TIOHUMAET
coJepKaHue BBITIOJTHEHHOMN
pabotel. B paGoTe m B oTBeTax
Ha BOINPOCHI IO COJEPKAHUIO
paboTel HaOdIOAAIOTCS TpyObIe
omnOku.  JlaHHBI  ypOBEHb
OIICHUBAETCA OTMETKOMN «2».

[TpogeMoHCTpHUpPOBAHO
MOHUMAaHHE COJIePKAHUS
BBINIOJTHEHHOM paboThl. B pabote
U B OTBETaxX Ha BONPOCHI IO
COJIEpKAHUIO pabOTHI
OTCYTCTBYIOT I'pyObI€ OLITHOKH

[IpogeMoHCTpHPOBAHO XOpOIIEE BIAICHUE TPEAMETOM MPOEKTHOM AEATETLHOCTH.
[TpucyTCTBYIOT He3HAUUTENbHBIE OIHOKH. [IaHHBIN YPOBEHb OIICHUBAETCSI OTMETKOM
«“».

[TponemoHCTpHpOBaHO CBOOOIHOE Bia/IeHNE IPEIMETOM ITPOEKTHOM 1€ATEIbHOCTH.
OmubKH OTCYTCTBYIOT.
JlaHHBII YPOBEHB OILICHUBAETCSA OTMETKOM «S».




HemoaroToBiieHHBIH K 3aIIUTE
MIPOEKT, OLICHUBAETCSI OTMETKOM
«1I».

Kputepnii Ne 3. ChopMupoBaHHOCTH pery/asiTUBHBIX JAeiiCTBHI

Ha nu3kom ypoBHe
IIPOJIEMOHCTPUPOBAHbI HABBIKU
OIIpEEIICHUS TEMBI U
TUTAHUPOBAHUS pabOTHI.

Pabota He noBeneHa 10 KOHIA U
IIpe/ICTaBIeHa KOMUCCUU B
HE3aBEpIICHHOM BUJE;
OOJIBIITMHCTBO 3TAroOB
BBITIOJIHSIMCH [TOJI KOHTPOJIEM U
IIPU MOAJIEPIKKE PYKOBOUTEIIS.
DJEMEHTHI CAMOOLICHKH U
CaMOKOHTPOJIS y4allerocs
OTCYTCTBYIOT. /laHHBII YPOBEHb
OLICHUBAETCS OTMETKOMU «2».

HenoarorosieHHbIN K 3a1IUTE
MPOEKT, OLICHUBAETCS] OTMETKOM
«I».

[TpoeMoHCTpUpPOBaHBI HABBIKH
OHpelleJIeHI/ISI TEMBI 1
MJIaHUPOBAHUS PAOOTHI.

Pabora moBeaeHa 10 KOHIA U
MIPEICTaBICHA KOMUCCHU;
HGKOTOpre OTallbl BBIITOJIHAJIINCH
101 KOHTPOJIEM H TIPH
nojgaepkke pykopoaureis. [lpu
ATOM TPOSBIISIFOTCS OT/ICIbHBIC
AJIEMEHTHI CAMOOLIEHKH H
CaMOKOHTPOJIS y4allerocs

PaboTa xopo1io criaHupoBaHa U MOCJIEI0BATENbHO pealn30BaHa, CBOEBPEMEHHO
IpoiiieHb! OONBIIMHCTBO TANOB 00CYXIEHHS U TpeAcTaBienus. Kontposs u
KOPPEKLHs OCYLIECTBIISIIIUCH C IOMOIIBIO PYKOBOAMTES IIPOEKTA.

JlaHHBIN YPOBEHb OLIEHUBAETCSI OTMETKOM «4».

PaboTa TmiatensHO CrUIaHMPOBaHA U MOCIIEIOBATEIBHO PEeaTn30BaHa, CBOEBPEMEHHO
MPONICHBI BCE HEOOXOAMMBIE 3TAIbl 00CYKICHUS U TPEICTABICHUS.

KoHTposib 1 KOppeKrs OCYHUIECTBISUINCH CAMOCTOATENIBHO J[aHHBIN YPOBEHB
OIICHUBAETCSI OTMETKOM «5».

Kputepnii Ne 4. ChpopmMupoBaHHOCTh KOMMYHHKATHBHBIX J1CHCTB

1407

Ha HuskoMm ypoBHe
MPOJIEMOHCTPUPOBAHBI HABBIKU
o opMIIEHHUS TTIPOSKTHOM pabOTHI
1 MOSICHUTEIILHOM 3aIlMCKH, a
TaKXe MOJArOTOBKH MPOCTOMN
npe3eHTauuu. J[auHplii ypoBeHb
OIICHUBACTCS OTMETKOM «2».

HenonroroBneHHBIH K 3aIIATE
MPOEKT, OLIEHUBAETCSI OTMETKOU
«1I».

[TpogeMoHCTpHUpPOBAaHBI HABBIKU
oopmIIeHHs TPOEKTHON pabOTHI
1 OSCHUTEIBHOM 3aII1CKH, a
TaKXe MOJIrOTOBKH MPOCTOM
Ipe3eHTalUH.

Tema ocTaTodHo NOJIHO packpbiTa. TekcT/coobiienne cTpyKTyprupoBanbl. OCHOBHBIE
MBICJIH BBIPAXKEHBI SICHO, JIOTUYHO, [TOCIIeI0BAaTEIbHO, apryMEHTHpOBaHHO. PaboTa
BbI3bIBaeT HHTEpeC. JlaHHBIN YPOBEHDb OLIECHUBAETCS OTMETKON «4».

Tema packpsiTa MOTHOCTHIO. TekcT/cool1IeHrne XopoIo CTPYKTYpupoBaHbl. Bee Mbican
BBIPAXXEHBI SICHO, JIOTHYHO, MOCJIEI0BATEILHO, apTyMEHTUPOBaHHO. PaboTa BhI3bIBaET
MOBBILIEHHBI HHTEPEC.

JlaHHBIN YPOBEHb OLICHUBAETCS OTMETKOM «S».




