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IosicHUTENLHAA 3aIIUCKA

PaGouas mporpammMa mno XumMud I8 9 Kjacca COCTaBi€Ha: Ha OCHOBE
®denepanibHOoro 3akoHa "OO oOpazoBanun B Poccwmiickoii ®denepanuu”, B
cooTBeTCTBUU ¢ DefepalibHBIM TOCYIapCTBEHHOTO 00pa30BaTeIbHBIM CTAHIAPTOM
OCHOBHOro 001iero oOpa3zoBanusi, Ha OcHOBe OCHOBHOI 00pa3oBaTENbHON
IIpOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUs

MKOVY «Mymakosckass COIll», ¢ yuerom Ilomoxenus o paboueit mporpamme
MKOVY «Mymakosckass COI», ¢ yuetom PaGoueii mporpammbl BOCHHTaHUS
MKOY «Mymaxkosckass COIL».

[IpenonaBanue BefeTcss MO Y4YEeOHUKY, BXOAAIIeMYy B (eaepaabHbIi
nepevyeHb YYeOHUKOB, YTBEPKAeHHbI MunuctepctBom O0pa3oBanus U Hayku PO.
PabGouass  mporpamMmma  TOJHOCTBIO  COOTBETCTBYET ®denepaibHOMY
rocyaapcTBeHHOMY oOpazoBatenbHOMy cTaHaapTy OOO mo XMMHHM U COCTaBJICHA
Ha OCHOBE: IporpamMmbl: XuMmus. Paboume mnporpammsbl. [IpenmerHas nnHus
yueOHukoB O. C. I'abpuensna, U. I'. Octpoymona, C. A. CnagkoBa. 8—9 kiacch:
yueOHoe nocodue s 061meoopazoBatenbubix opranuzanuii / O. C. I'abpuensin, C.
A. CnankoB — M.: IIpocsenienue, 2020.
Kaacce 9 KonnuecTBo yacoB: Bcero - 68 4., B HEEmo - 2 4.
Yueonuk: [abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A : Xumusa. 9 kiacc.—
M.: IIpocBewmenue, 2019

esun kypca:

* popMupoBaHuE y OOYHAIOIIUXCA CUCTEMbl XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA
€CTECTBEHHOHAYYHbIX 3HAHUN;

* Pa3BUTHUC JINYHOCTHU 06yqa10mnxc;1, HNX MHTCIJICKTYAJIbHBIX 1 HPAaBCTBCHHBIX
Ka4dyCCTB, (bOpMI/IpOBaHI/IC I'YMaHUCTHYCCKOI'O OTHOIICHUA K OKPYKalrOIICMY MHUPY U
9KOJIOTHYCCKHU uenec006pa3Horo ITIOBCACHUA B HEM,

* MIOHMMAaHKE 00YYAFOIIUMUCS XUMHH KaK IPOU3BOAMTEILHON CHITBI OOIIECTBA U
KaK BO3MOXHOU 00JIacTh OymyIien mpodecCnoHaNbHOU NeATEeIbHOCTH,

* Pa3BUTHE MBIIUICHUS O0YYAIOIINXCS MOCPEACTBOM TaKMX IMO3HABATEIBHBIX
y4eOHBIX JEUCTBUI, KaK YMEHHE (OPMYJIHUPOBATH MPOOJIEMY U TUTIOTE3Y, CTABUTH
LEJIU U 33/1a4d, CTPOUTH IIJIaHbI TOCTHKEHUS LEJIEH U PEIIEHUS TOCTaBICHHBIX
3a/1a4, ONpPeENSITh OHATHS, OTPAHUYUBATh UX, ONKUCHIBATH, XapaKTEPU30BaTh U
CpPaBHUBATB;

* IOHMMAaHHUC B3aNMOCBA3U TCOPUHN U ITPAKTUKH, YMCHHUC ITPOBOJIUTH XUMHUYECKUI
9KCIICPUMCHT U Ha €0 OCHOBC ACJIaTh BBIBOJAbI 1 YMO3AaKIIFOUCHU .

JIJIsl TOCTMOKEHHMS STHX IIEJICH B Kypce XUMHUU Ha CTYIICHH OCHOBHOTO
0011ero oO0pa3oBaHus PEIIAOTCS CIASAYIONTNE 3aauM:

— (GopMUPYIOTCS 3HAHUSI OCHOB XMMHUYECKON HAYKH — OCHOBHBIX (DAaKTOB,
MOHATUN, XUMHUYECKUX 3aKOHOB U TEOPUH, BEIPAXKEHHBIX MOCPEICTBOM
XAMHUYECKOTO SA3bIKA;



— pa3BHUBAIOTCA YMCHHA Ha6J'IIOI[aTB 1 O0BSACHIATH XUMHUYECKIE SABJICHUA,
IMPOUCXOIAIINC B IIPUPOIC, J'Ia60paTOpHBIX YCIIOBHAX, B 6BITy H Ha IIPOHU3BOJACTBC,

— MPHUOOPETAIOTCA CHIEIUATbHBIE YMEHUS M HABBIKH 10 0€30MacHOMY 00paIEHUIO
C XUMHYECKUMHU BEIIECTBAMHU, MaTEPHATIAMHU U IPOIIECCAMH;

— dopMupyeTcs TYMaHUCTHYECKOE OTHOIIICHNE K XUMHUH KaK TPOU3BOIUTEIbHON
cujie o0IIecTBa, C TOMOIIBIO KOTOPOM peIaroTcs ri100albHbIe TPOOIeMbI
YeJI0BEUECTBA;

— OCYILECTBIISIETCS MHTETPALs XUMUYECKON KAPTUHBI MUPA B €IMHYI0 HAYYHYIO
KapTHHY.

IInanupyembie pe3yJabTaTbl 0CBOCHHUA Y4eOHOI0 NpeaMeTa

JInuHOCTHBIE pe3yJabTaThbl:

1) BocnuTaHue poCcCUMCKON rpak1aHCKON UIEHTUYHOCTH: IaTPUOTU3M, YBAXKEHUE K
OtedecTBy, POIJIOE U HACTOSAIEE MHOTOHALMOHAIBHOTO Hapoaa Poccun; oco3Hanue cBoen
THUYECKOU NPHUHAJICKHOCTH, 3HAHUE UCTOPHH, SA3bIKA, KYJIbTYPbI CBOEIO HAPOJA, CBOETO
Kpasi, OCHOB KyJIbTYPHOI'O Hacjieausi Hapo1oB Poccun u yeioBeuecTBa; yCBOEHUE
TYMaHUCTHYECKHUX, IEMOKPATUYECKUX U TPAJULIMOHHBIX IEHHOCTEH MHOTOHAIL[MOHAIBHOIO
poccuiickoro o01ecTBa; BOCIUTAHUE YyBCTBA OTBETCTBEHHOCTH U JoJira nepes Poaunoii;

2) opmupoBaHHE OTBETCTBEHHOIO OTHOIIEHUS K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTHU
o0yJaromuxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTUBAINH K O0yUEHHIO U
HO3HAHMIO, OCO3HAHHOMY BBIOOPY U NOCTPOEHUIO JallbHEN e HHANBUAYAIbHON TPAeKTOPUN
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHUpE Tpodeccuii u npodeccrnoHaIbHBIX MPEANOYTEHUH,
C YYETOM YCTOMUMBBIX [T03HABATEJIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (POPMHUPOBAHUS
YBKUTEIBHOI'O OTHOIICHHUS K TPYly, Pa3BUTHUS OIbITA YYaCTHUS B COL[MAILHO 3HAUUMOM TpY/JIE;

3) dopmupoBaHUE 1IETOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAyKU U OOLIECTBEHHON MPAKTUKH, YUYUTHIBAIOLIETO COLIMAIIBHOE, KYIbTYpPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MHPA;

4) popMupoBaHUE OCO3HAHHOTO, YBAKUTEIHLHOTO U JOOPOKEIATSIBHOTO OTHOIICHHUS K
JIPYyTroMy YeJIOBEKY, €r0 MHCHUIO, MUPOBO33PEHUIO, KYJIBTYpE, S3bIKY, BEpe, TPak1aHCKOM
MIO3UIIMH, K UCTOPUH, KYJIbTYpE, PEIIUTUH, TPAJAHUIIUASIM, A3bIKaM, IEHHOCTSAM Hapoa0oB Poccun u
HapOJ0B MHpa, TOTOBHOCTHU U CIIOCOOHOCTH BECTH Auajior ¢ ApyruMu JrOAbMHU U JOCTUT'ATh B
HEM B3aUMOIIOHUMAaHWSI;

5) ocBOEHME COLMATIBLHBIX HOPM, MPABUJI TOBEACHUS, POJeil U GOpM COLMATBHON KU3HU B
rpynmnax u cooOuiecTBax, BKJIKOYasi B3pOCible U COLUaIbHbIE COOOIIECTBA; y4acTHE B
IIKOJIBHOM CaMOYTIPaBJIEHUU U 00ILECTBEHHON KU3HU B IpeJiejax BO3PACTHBIX KOMIETEHIUHN C
YU€TOM PErHOHANIbHBIX, ’THOKYJIBTYPHBIX, COLUATBHBIX U SKOHOMUYECKUX OCOOEHHOCTEH;

6) PAa3BUTHUEC MOPAJIBHOI'O CO3HAHUA U KOMIICTCHTHOCTH B PCIICHUH MOPAJIbHBIX HpO6JI€M Ha
OCHOBEC JIMYHOCTHOI'O BBI60pa, (bOpMI/IpOBaHI/Ie HPaBCTBCHHBIX YYBCTB U HPABCTBCHHOT'O



INOBCACHHNA, OCO3HAHHOI'O U OTBETCTBCHHOI'O OTHOIIICHUA K COOCTBEHHBIM IIOCTYIIKaM;

7) bopMHupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTHU B OOIIEHUU U COTPYAHUYECTBE CO
CBEPCTHUKAMM, JIETbMHU CTApIIET0 U MIIAJILIET0 BO3PACTa, B3POCIBIMU B MPOLECCE
o0pa3oBaTenbHOM, OOIIECTBEHHO TOJIE3HON, y4eOHO-HCCIIeIOBATEILCKON, TBOPYECKON 1
JIPYTUX BHJIOB JIEATEIbHOCTH;

8) bopMupoBaHKE IEHHOCTH 3J0POBOT0O U O€30IacHOr0 00pa3a KU3HH; YCBOCHUE MPABUI
WHANBUIYaIbHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO MOBEACHUS B UPE3BBIYANHBIX CUTYAILIHSIX,
YIPOXKAIOIIMX KU3HU U 3J0POBbIO JIIOJICH, MPAaBUJI TIOBEJCHUS Ha TPAHCIIOPTE U Ha JOpOrax;

9) popmupoBaHrEe OCHOB SKOJOTUYECKON KYJIbTYpPhl COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYCCKOT'O MBIIIJICHUS, PA3BUTHUEC OIIbITA SKOJIOTHUYCCKHU OpHGHTHpOBaHHOﬁ
pedIeKCHBHO-OIIECHOYHOH M MPAKTUYECKOH IEATEILHOCTH B )XU3HEHHBIX CHTYallUsX;

10) OCO3HAaHUC 3HAYCHUA CCMBH B XU3HHU 4YCJIOBCKA U O6H.I€CTBa, MMPUHATUC HCHHOCTH
ceMerHOoMn JKU3HH, YBAXHUTCIIBHOC U 3a00T/IMBOE OTHOIIEHHE K YIEeHAM CBOEH CCMBH,

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUSA YePe3 OCBOCHHE XY 0KECTBEHHOI'O HACIeI1sl HapOo0B
Poccun u mupa, TBOpUYECKON IEATEIBHOCTH ICTETUYECKOTO XapakTepa.

MeTal’lpe}lMeTHble pe3yjbTarbl:

PeryasituBubie YY /|

1. YMeHne caMOCTOSTENBHO OMPEACIISATh eI 00yUeHUsI, CTABUTh U (DOPMYJIHPOBATH HOBEIC
3a/1a4¥ B yueOe U MM03HABATEIbHOM JesITeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOCH
N03HABaTEJIbHON JieaTenbHOCTU. OOyUaromuics CMOXKET:
-aHaNIM3UPOBATh CYIIECTBYIOIINE U TUIAHUPOBATh Oyaylne o0pa3oBaTeNbHbIE PE3yIbTaThI;
-MICHTU(HUIIUPOBATH COOCTBEHHBIC MTPOOJIEMBI M OIIPE/ISIISTh TJIABHYIO MTPOOIIEMY;
-BBIJIBUTaTh BEPCUU pelIeHUs] POOIeMbl, POPMYITUPOBATH THIIOTE3bI, IPEABOCXHUILATH
KOHEYHBIN pe3ysbTaT;
-CTaBUTH LIEJIb JICATEIHLHOCTH Ha OCHOBE OMPE/EIIEHHOM MPOOIeMbl U CYIIECTBYIOLIUX
BO3MOXKHOCTEIA;
-popMynupoBaTh yueOHbIC 3a]a41 KaK IIard JOCTHXKEHUS TTOCTABJICHHOMN 1EJIU JesITeIbHOCTH;
-000CHOBBIBATH IIEJICBBIC OPUCHTUPHI U IIPUOPUTETHI CCHUIKAMU Ha IICHHOCTH, YKa3bIBask U
000CHOBBIBas JIOTHUECKYIO MTOCIIEI0BATEIBHOCTD I11aroB.

2.YMeHHe CaMOCTOSITeNILHO INIAHUPOBATH ITYTH JOCTH)KCHHUS 1EJICH, B TOM YHUCIIC
anbTepHATHUBHBIC, OCO3HAHHO BBIOMpAThH Harbosee 3¢ (heKTUBHbBIE CTIOCOOBI pelIeHHs YUeOHBIX 1
MO3HABATEIILHBIX 3371a4. OO0YJarOIIHIICS CMOXKET:
-OIpeneNsaTh He0OXOAUMBIE IeHCTBUE(s1) B COOTBETCTBUU C YUEOHOH U MO3HABATEIHHON 3a/1aueii
Y COCTABJISTH AJITOPUTM UX BBIITOJIHCHUS;
-000CHOBBIBATh U OCYIIECTBIIATH BEIOOP Hanbomee 3PPeKTUBHBIX CIIOCOOOB pelIeHUs] y4eOHbBIX
Y TIO3HABATEIbHBIX 3a7a4;
-OIpeeNsaTh/HaX0AUTh, B TOM YHCIIE U3 IPEIOKEHHBIX BAPUAHTOB, YCIOBUS ISl BBIMOTHEHHUS
yueOHOM 1 TI03HABATEIILHOM 3a/1a4H;
-BBICTpPAMBATh KU3HEHHBIC IJIaHBI HA KPATKOCPOUHOE Oy/yliee (3asBiIsATh LIeTIEBbIE OPUEHTHUPBI,
CTaBUTH aJICKBATHBIC MM 33/1a4U ¥ MPEJIAaraTh JCHCTBUS, YKa3biBas 1 000CHOBBIBAS JIOTHYECKYIO
MOCIIE0BATEIHHOCTD II1aroB);
-BBIOMPATH U3 MPEIJIOKEHHBIX BAPHAHTOB M CAMOCTOSATEIILHO UCKATh CPEIICTBA/PECYPCHI IS
peleHus 3aJa49u/TIOCTHXKEHUS 11eII;
-COCTABJISITH IUIAH PEIICHHS MPOOIeMBI (BBITOJIHCHUS IPOSKTA, TIPOBEACHUS UCCIICIOBAHUS);



OTIpeNeNATh OTEHIMAIbHbIC 3aTPYAHECHHUS TIPU PEIICHUH Y4eOHOH U MTO3HABATENBHOM 3a/1a4i 1
HaXOJUTh CPEJICTBA JUISl UX YCTPAHEHUS;
-OMHUCHIBATh CBOM OMBIT, OPOPMIISISL €T0 JUIS Iepeaadr IPYTUM JIFOJSIM B BHJIE TEXHOJIOTUN
pelLIeHHs IPAKTUYECKUX 3a/1a4 ONPEeICHHOT 0 Klacca,
-IUJIaHUPOBATh U KOPPEKTUPOBATh CBOIO MHAMBUIyaJIbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHUIO.
3.YMeHne COOTHOCUTh CBOM JICHCTBUS € INIAHUPYEMBIMU PE3yJIbTaTaMU, OCYLECTBIIATh
KOHTPOJIb CBOEH J1€ATENbHOCTH B IIPOLIECCE JOCTUKEHUSI PE3yJIbTaTa, ONPEAEATh CIIOCOOBI
NeMcTBUI B paMKaXx NpeJI0KEHHBIX YCIOBUN M TpeOOBaHUMN, KOPPEKTUPOBATh CBOM JICHCTBUS B
COOTBETCTBUU C U3MEHsIOIIENcs cuTyanreid. OOydaromunics CMOXKeT:
-OIpPEENATh COBMECTHO C IEJJarOrOM U CBEPCTHUKAMU KPUTEPHH IUIAHUPYEMbIX PE3Y/IbTaTOB U
KPUTEPHH OLIEHKU CBOEH y4eOHOMU /JeATEIIbHOCTH;
-CHUCTEeMaTU3UPOBaTh (B TOM YHCIIE€ BEIOUPATh MPUOPUTETHBIC) KPUTEPUH IJITAHUPYEMBIX
pe3yJIbTaTOB U OLIEHKU CBOEH JESATEIbHOCTH;
-0TOMpaTh UHCTPYMEHTBHI JUIsl OLICHUBAHUS CBOCH JIEATEIbHOCTH, OCYILECTBIIATH CAMOKOHTPOJIb
CBOCH JIEATEIILHOCTH B paMKaX MPEUIOKEHHBIX YCIOBHIA U TPEOOBaHMIA;
-OLICHUBATh CBOIO J€SITEIbHOCTD, APIYMEHTHPYS IPUUMHBI JOCTH)KEHUS UM OTCYTCTBUS
IUTAHUPYEMOT'O Pe3yibTaTa;
-HaXOJUTh JOCTATOYHBIE CPEACTBA AJIS BHIIIOJHEHUS YUYEOHBIX AEHCTBHUI B M3MEHSIOIIENCS
CUTYaIlMH W/WIIY TIPU OTCYTCTBHHU TUIAHUPYEMOTO PE3yIbTaTa;
-paboTas 1o cBOeMy IlIaHy, BHOCUTh KOPPEKTHBBI B TEKYILYIO I€ATEIILHOCTh HA OCHOBE aHAIN3a
U3MEHEHHUI CUTYalluy JIJIs TTOJTyYeHHS 3aIJITaHMPOBAHHBIX XapaKTEPUCTUK MPOTYKTa/pe3yabTara;
-YCTaHaBJIMBATh CBSA3b MEX/Y MOJYYEHHBIMH XapaKTEPUCTUKAMU IPOAYKTA U
XapaKTepUCTHUKaMU Mpoliecca AeSITENbHOCTH U MO 3aBEPLICHUU JIEATEIbHOCTH MpeJiaraThb
U3MEHEHHE XapaKTePUCTUK Ipoliecca s MOJIy4yeHHs YIyUlIeHHbIX XapaKTepUCTUK IPOAYKTa;
-CBEPSATH CBOM JICHCTBUS C LIEIBIO U, TP HEOOXOJUMOCTH, UCTIPABIIATH OIIHOKA
CaMOCTOSITEIILHO.

4.YMeHne OlleHUBATh MTPABUILHOCTH BHITIOJHEHUS Y4eOHOU 3a1auu, COOCTBEHHBIE
BO3MOXHOCTH €€ perieHus. O0yJaromuics CMOXKeT:
-OIpPEeNATh KPUTEPUH MPABHIILHOCTH (KOPPEKTHOCTH) BBIMTOJHEHHS y4eOHOM 3a1a9u;
-aHaJIM3UPOBATH U 0OOCHOBBIBATH IPUMEHEHHUE COOTBETCTBYIOLIETO HHCTPYMEHTAapUs IS
BBITIOJTHEHHSI YI€OHOM 3a/1a4W;
-CBOOOIHO MOJIb30BaThCS BEIPAOOTAaHHBIMU KPUTEPUSMH OLIEHKH U CAMOOLICHKH, UCXOAs U3 LeJIN
Y UMEIOLINXCS CPENICTB, pa3inyasi pe3yaIbTaT U CIIOCOObI ICHCTBHIA;
-OLICHUBATh MPOJYKT CBOCH NEATEIBHOCTH 10 3aJaHHBIM U/HUJIM CAMOCTOSATENIBHO ONpEAEICHHBIM
KPUTEPHSIM B COOTBETCTBHUH C IEINIBIO ACATEIBHOCTH;
-000CHOBBIBATh JOCTHKUMOCTb 11€TTM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKU CBOUX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;
-(UKCHpOBAThH M aHAIU3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB.

5.BiasieHne ocHOBaMU CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHUS PELLICHUN U

OCYILECTBIICHUS] OCO3HAHHOIO BbIOOpa B yueOHOH U No3HaBaTeNbHOM. OOydaronuiics CMOXKeT:
-HaOII0JaTh U AHAIM3UPOBATH COOCTBECHHYIO YUCOHYIO M I03HABATEIHHYIO JIEATEIBHOCTD U
JeSITeIbHOCTD APYTrUX 00y4aroIuXcsl B IPOLEcCce B3aUMOIIPOBEPKH;
-COOTHOCHUTH pealibHbIC U IJIAHUPYEMbIE Pe3yJbTaThl HHANBUIYaJIbHOU 00pa3oBaTeIbHON
JeSITeIbHOCTH U JIeNIaTh BBIBOJIBI,
-IPUHUMATh pellleHue B yUeOHOM CUTyallui U HECTU 32 HETO OTBETCTBEHHOCTD;
CaMOCTOSITENILHO OIPENEATh IPUUMHBI CBOETO yCIIeXa WK HEyClieXa U HaXOJUTh CIIOCOOBI
BBIX0/JIa U3 CUTYAIUH HEYyCIIeXa;
-pETPOCTIEKTUBHO OTIPEAECIITh, KAKHUe ICHCTBHS M0 PEIICHUIO Y4eOHOH 3a/1a4M WIIM TapaMeTphl
9THUX JEHUCTBHUM NPUBEIH K MTOJYYSHHUIO HMEIOIIErocs MPOIyKTa yueOHOM NesITeIbHOCTH;
-JIEMOHCTPUPOBATH MPHUEMBI PETYJISIIUH ICUXO(PUIUOTOTHUECKIX/ IMOIIMOHAIBHBIX COCTOSHHM
JUIs JOCTHXKEeHUS 3P deKTa yCroKoeHUs (YCTpaHeHHs SMOLMOHAIBHOM HAPsSyKEHHOCTH),
s dexTa BoccTaHOBIEHHS (0CITa0IeHUS TPOSIBICHUH yTOMIICHHS ), 2P PeKTa aK THBU3AIIH
(MOBBILIEHUS ICUXO()U3HOJIOTUYECKON PEAKTUBHOCTH).
IToznaBaresbHbie YY ]|



1.YMeHue onpenensits MOHATHS, CO3/IaBaTh 0000IICHNS, YCTaHABINBATh aHAJIOTHH,
KJIaccu(puIMpOBaTh, CAMOCTOSTEIBLHO BBIOMPAaTh OCHOBAHUS U KPUTEPHH IS KIacCU(UKALUH,
YCTaHABJIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKOE PacCy KICHHE,
YMO3aKJII04eHHe (MHAYKTUBHOE, IeAyKTUBHOE, 110 aHAJIOTUN) U JenaTh BbIBObl. O0yuaromuiics
CMOJKeT:

-1oAOUpaTh CJI0BA, CONOJYUHEHHBIE KIIFOUEBOMY CJIOBY, ONPEAEIAIOIINE €ro MPU3HAKH U
CBOMCTBAQ,

-BBICTPAUBATh JJOTMUYECKYIO LIENOYKY, COCTOSALIYIO U3 KJIFOUYEBOT0 CJI0BA U COMOAUYMHEHHBIX EMY
CJIOB;

-BBLACIIATH OOLIMI MPU3HAK IBYX MJIM HECKOJIBKHUX IPEIMETOB WU SIBJICHUHN U OOBSCHSITH UX
CXOJICTBO;

-00bEMHATh NPEAMETHI U SIBJICHUS B IPYIIIbI 110 ONPEEeICHHBIM IPU3HaKaM, CPaBHUBATh,
KJIACCU(UITUPOBATH 1 000011aTh (DaKTHI U SIBICHUS;

-BBLACIIATH SBJICHHE U3 OOIIEro psjia IPyrux sABICHUIA;

OTIpEeNeNIATh OOCTOSTENBCTBA, KOTOPHIE MPEIIISCTBOBAIN BOSHUKHOBEHHIO CBS3H MEXKTY -
SBJICHUSIMU, U3 3TUX OOCTOSTENBCTB BBIACIATH ONPEAEIIAIOIINE, CIOCOOHBIE OBITh IPUUNHON
JTAHHOTO SIBJICHUSI, BBISABIISITH IPUYMHBI U CICICTBHS SBJICHHIA;

-CTPOUTh PacCyXJI€HHE OT OOIINX 3aKOHOMEPHOCTEN K YACTHBIM SIBICHUSAM M OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

-CTPOUTh pacCy’kXJI€HHE Ha OCHOBE CPAaBHEHMS IIPEIMETOB U SBJICHUMN, BBIJEIASA IIPU 3TOM 0o01IMe
NPU3HAKH;

-M3J1araTh NOJIY4YE€HHYIO HH(OPMALIMIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoil 3a1auu;
CaMOCTOSITENIBHO YKa3bIBaTh HA HH(POPMALUIO, HYKJAAIOIIYIOCS B IIPOBEPKE, IpeuiaraTh U
OPUMEHSTH C1I0CO0 MPOBEPKU JOCTOBEPHOCTH MHPOPMALIUY;

-BepOaNnu30BaTh SMOLIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HErO UICTOYHUKOM,;

-00BACHATH SIBJICHUS], IPOLIECCHI, CBSI3U M OTHOLIEHUS, BBISBIIIEMbIE B X0/1€ TI03HABATEILHON U
UCCIIEIOBATEIBCKON ACATEIBHOCTHU (MIPUBOJUTH OOBSICHEHNE C M3MEHEHHEM (hOPMBI
IpeCTaBICHUS; OOBICHATD, IeTATU3UPYs WM 0000111as1; 0OBACHATH C 3aJJaHHOM TOUKU 3pEHUs);
-BBISIBJISITH U Ha3bIBATh MPUYMHBI COOBITHSI, SIBJICHUS, B TOM YHCIIE BOSMOXKHBIE / HanboJee
BEPOSITHBIC IPUUUHBI, BO3MOXKHBIE TIOCIEACTBHS 3aJaHHOM IPUUYMHBI, CAMOCTOSITEIBHO
OCYIIIECTBIISASE IPUUMHHO-CIIEICTBEHHBIN aHAIN3;

-JleN1aTh BbIBOJI HA OCHOBE KPUTHYECKOT0 aHaIM3a Pa3HbIX TOUEK 3PEHUs, IOATBEPKAATh BBIBOA
CcOOCTBEHHOM apryMeHTaluen Wik CaMOCTOSTEIbHO OJYyYEHHBIMU JaHHBIMU.

2.YMeHue co3iaBaTh, IPUMEHSTh U IPE0OpPa30BbIBATH 3HAKU M CUMBOJIbI, MOAEIHN U CXEMBI JJIs
petieHus yueOHbBIX U MO3HABATEIbHBIX 3aa4. OOyJYaromunicsi CMOXET:

-0003Ha4YaTh CUMBOJIOM M 3HAKOM IIpeIMET U/UJIH SBICHUE;

OTIPENIeNIATH JIOTUYECKHE CBSI3U MEKAY IPeAMETaMH W/WJIH SBJICHUSAMH, 0003HAYaTh TaHHBIC
JIOTMYECKHE CBSA3U C IIOMOLIbIO 3HAKOB B CXEME;

-co371aBaTh a0CTPAKTHBIM WK peabHbII 00pa3 mpeaMeTa U/WiH SBJICHHUS;

-CTPOUTh MOJIENb/CXEMY Ha OCHOBE YCJIOBHH 3aJ1aun U/WIIK c11oco0a ee pelieHus;

-c03/71aBaTh BepOAIbHbIC, BEIIECTBEHHbBIC U MH(POPMAIIMOHHBIE MOJICITU C BBIICIICHUEM
CYLIECTBEHHBIX XapaKTEePUCTHK 00bEKTa JIJIs ONpeeseHHs crioco0a perieHus 3a1a4u B
COOTBETCTBUU C CUTYaLMEH;

-peoOPa30BBIBATH MOEIH C IENIBIO BBISBICHHS OOLINX 3aKOHOB, OMPEICIISIONINX TaHHYIO
IpeIMETHYIO 00J1aCTh;

-TIEPEBOMTD CIIOKHYIO 110 COCTaBY (MHOTOACTIEKTHYIO) HH()OPMAIIHIO U3 rPpauIecKoro Wit
(bopMann30BaHHOrO (CUMBOJIBHOI'0) IPEICTABICHUS B TEKCTOBOE, 1 HA000POT;

-CTPOUTH CXEMY, aJITOPUTM JCHCTBUS, HCIIPABIISATH UM BOCCTAHABINBATH HEM3BECTHBIN paHee
QITOPUTM Ha OCHOBE MMEIOLIErocs 3HaHUs 00 00bEKTe, K KOTOPOMY ITPUMEHSIETCS aITOPUTM;
-CTPOUTD JJOKA3aTeJIbCTBO: IPSIMOE, KOCBEHHOE, OT IIPOTUBHOTIO;
-aHaJIM3UPOBATH/Pe(PIECKCUPOBATH ONBIT Pa3padOTKU U peau3alui yueOHOro MpoeKTa,
UCCIIETIOBaHMSA (TEOPETUIECKOTO, IMITMPHUUECKOT0) Ha OCHOBE MPEIOKEHHON TPOOIEMHOM
CUTYyallUH, IOCTABJICHHOM L€ W/WIIN 33JaHHBIX KPUTEPUEB OLIEHKHU MPOJIyKTa/pe3ysbTara.
3.CwmpbicnoBoe uteHue. O0y4aroUuiicss CMOXKET:



-HaXOJIUTh B TEKCTE TpeOyeMyro HHPOPMALUIO (B COOTBETCTBUHU C LEISIMHU CBOEH J€ATEIbHOCTH);
-OPUEHTUPOBATHCS B COAECPKAHUM TEKCTA, IOHUMATh LIEJIOCTHBIN CMBICI TEKCTA,
CTPYKTYypUpPOBATh TEKCT;

-YCTaHaBJIMBATh B3aUMOCBSI3b OIIMCAHHBIX B TEKCTE COOBITH, SIBIEHUH, IPOLIECCOB;
PEe3IOMUPOBATh IJIaBHYIO UJICI0 TEKCTA;

-Ipeo0pa3oBbIBATh TEKCT, KIIEPEBOIS» €r0 B APYI'YIO MOJIAIIBHOCTh, HHTEPIIPETUPOBATH TEKCT
(XyZI0’KECTBEHHBIN U HEXY10’KECTBEHHBIN — y4eOHBIH, HAYYHO-TIOMYJISIPHBIH, HH(OPMAIIHOHHBIH,
TekcT non-fiction);

-KPUTHUYECKU OLIEHUBATDH COJIEpKaHUEe U (POpPMY TEKCTa.

DopMUpOBaHUE U PA3BUTHE HKOJIOTMUECKOTO MBILUICHUS, YMEHUE IPUMEHATH €r0 B
[03HABaTEJIbHON, KOMMYHUKAaTUBHOM, COIIMAJIbHOM NMPAKTUKE U MPO(ECCHOHATIBHON OpUEHTALUH.
OOyuarouuiics CMOXeT:

-OIpeNENATh CBOE OTHOIIEHUE K IPUPOJHON Cpee;

-aHaJIM3UPOBATh BIMSIHUE 3KOJIOTMYECKUX (PaKTOPOB Ha Cpey OOUTaHMS KUBBIX OPIaHU3MOB;
-IPOBOJIUTH NIPUYUHHBINA U BEPOSITHOCTHBIM aHAIN3 KOJOTHYECKUX CUTYallUi;
-IIPOTHO3UPOBATh U3MEHEHUS CUTYallMH NIPU CMEHE JIeHCTBUS 0JHOTrO (haKTopa Ha AeHCTBUE
npyroro ¢hakropa;

-pacnpoCTPaHATh YKOJIOIMUECKNE 3HAHUS U y4aCTBOBATh B IPAKTUYECKUX JEJIax 10 3alIUTe
OKpY>KaroIleu Cpeibl;

-BBIPa)KaTh CBOE OTHOILEHUE K IIPUPOJE YEPE3 PUCYHKU, COUMHEHHUSI, MOJIEIIH, IPOCKTHBIE
paboTHI.

5. Pa3BuTHe MOTHBAaLMM K OBJIAICHUIO KYJIBTYPOI aKTUBHOT'O MCIOJIb30BaHUs CIIOBAapel U
JPYTUX MOUCKOBBIX cucTeM. OOyJaromniicss CMOXKET:

-OIpeeNsaTh HeOOXOMMBbIE KIIFOUEBbIE IIOMCKOBBIE CJI0BA U 3alIpOCHI;

-OCYILIECTBIATh B3aUMOJIEUCTBUE C 3JIEKTPOHHBIMH ITOMCKOBBIMU CUCTEMAaMHU, CJIOBAPSMU;
-popMHPOBATH MHO’KECTBEHHYIO BBIOOPKY U3 MOMCKOBBIX MCTOUYHUKOB Ul 00BEKTHUBU3ALIUN
pe3yJIbTaTOB MOUCKA;

-COOTHOCUTbH MOJTY4YEHHBIE PE3YJIbTATHI IIOUCKA CO CBOEH AEATEIbHOCTHIO.

KommyHukatuBHbie YY /|

YMeHue opraHu30BbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIIBHOCTh C YUUTENIEM U
CBEPCTHUKAMH; padOTaTh MHIMBUIYAIHHO U B TPYIINE: HAXOIUTH 00IIee PeIICHHE U pa3penaTh
KOH(JIMKTBI HA OCHOBE COIJIaCOBAaHUS MO3UIMI U yueTa HHTEPECOB; (OPMYJINPOBATh,
apryMEHTHPOBATh M OTCTauBaTh CBO€ MHeHHE. OOyUaIomuicss CMOXKET:

-OIIPENEIATh BO3MOKHBIE POJIM B COBMECTHOM JEATEIIBHOCTH;

-UrpaTh ONPEEICHHYIO POJIb B COBMECTHOM JESATENbHOCTH;

-IIPUHUMATh MO3ULUI0 COOECEAHNKA, TOHUMAsI TO3ULUIO JPYroro, pa3jinyarh B €ro peyu:
MHEHHE (TOUKY 3pEHUs), JOKa3aTeIbCTBO (ApryMEHTHI), (PaKThI; THIIOTE3bI, aKCHOMBI, TEOPHH;
OIIpeNieNATh CBOU JAEUCTBUS U ACUCTBUS MapTHEPA, KOTOPbIE CLIOCOOCTBOBAIM UIIH
IPENSITCTBOBAIN ITPOTYKTUBHOM KOMMYHHUKAIUY;

-CTPOUTH NMO3UTHBHbBIE OTHOIIEHUS B IpoLiecce y4eOHOM U T03HABATEIbHOM JesITeIbHOCTH;
KOPPEKTHO U apryMEHTHPOBAaHHO OTCTaWBATh CBOIO TOUYKY 3PEHMSI, B JUCKYCCUU YMETh
BBIJIBUT'aTh KOHTPAPTYMEHTHI, Iepedpa3upoBaTh CBOIO MBICIb (BJaIeHHE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

-KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM MPHU3HABATH OMIMOOYHOCTh
CBOETr0 MHEHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €I0;

npejiaraTh albTEPHATUBHOE PELICHHE B KOH(DIUKTHON cUTyaluy;

-BBLACIIATH OOLIYIO TOUKY 3pEHHsI B JUCKYCCHH;

-JI0rOBapUBaThCs O IPAaBUJIAX U BOIPOcax Ui 00CYK/I€HUSI B COOTBETCTBUU C ITOCTABIEHHOMN
nepen TpyImnon 3anavei;

-OpraHU30BHIBaTh yueOHOE B3aMMOACHCTBHE B IpymIie (ONpeAesTh OOIIIe HEeH, pacpeaesaTh
pOJIM, 10TOBapUBATHCS JPYT C IPYTOM H T. [1.);

-YCTPaHSTh B paMKax Jidajora pa3pbiBbl B KOMMYHHUKAIH, 00yCIIOBICHHbIE
HEMOHUMAaHUEM/HETIPUSTHEM CO CTOPOHBI COOECEAHMKA 3aJauu, (POPMBI UITH COJIEPIKaAHUS
J1aJiora.



YMeHune 0Co3HaHHO UCIO0JIb30BaTh PEUEBBIE CPENICTBA B COOTBETCTBUU C 3a1aueil
KOMMYHHKAIIHH JJIs1 BBIPAKEHHSI CBOMX YyBCTB, MBICJICH U MMOTPEOHOCTEH /ISl MIJIAHUPOBAHUS U
PETYJIALIMU CBOEH IEATENBHOCTH; BIIaJJICHUE YCTHONW U MUCbMEHHON PEYbl0, MOHOJIOTMUYECKOM
KOHTEKCTHOMW peubto. OOYyJatomHiics CMOXKET:

-OIpeeNATh 3a/1a4y KOMMYHHMKAIIUK U B COOTBETCTBUU C HEl OTOMpPATh peyeBble CPE/ICTBA;
-0TOMpPATh U UCIIOJIB30BATh PEUEBBIC CPEICTBA B MPOLIECCE KOMMYHHUKAIIUH C APYTUMH JFOABMHU
(Iuanor B mape, B MaJoi rpymme u T. 1.);

-IPEJCTABIIATH B YCTHOM WJIM NUCbMEHHOU (hopMe pa3BEpHYTHIN IJ1aH COOCTBEHHOMN
JESTEIIBHOCTH;

-coOII0AaTh HOPMBI ITyOJMYHOM PEYH, PETIIAMEHT B MOHOJIOTE M TUCKYCCHUH B COOTBETCTBUU C
KOMMYHUKaTUBHOM 3aJa4ei;

-BbICKa3bIBaTh 1 00OCHOBBIBATh MHEHHE (CYKJCHUE) U 3allpallliBaTh MHEHUE MAPTHEPA B
paMKax Juayora;

-IIPUHAMATh PEIICHUE B XO€ JMaJiora U COTJIACOBBIBATH €r0 C COOECEeTHUKOM;

-C03/1aBaTh IMCbMEHHBIE «KJINIIUPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C UCIIOJIb30BAHUEM
HEOOXOJUMBIX PEUYEBBIX CPE/CTB;

-HMCII0JIb30BaTh BepOallbHbIE CPEJCTBA (CPEACTBA JIOTHYECKOH CBSA3H) AJIS BhIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

-HMCII0JIb30BaTh HEeBepOalIbHbIE CPEACTBA WIN HATJISAIHbIE MaTEepUabI,
MIOJIrOTOBJICHHBIE/OTOOpAHHBIE MOJT PYKOBOACTBOM YUUTEIIS;

-JieJaTh OLEHOYHBIA BBIBOJ O JOCTHKEHUM 11€JIM KOMMYHUKALIMHA HEMIOCPEACTBEHHO 110CIIE
3aBepLICHUS] KOMMYHUKAaTHBHOIO KOHTAKTa U 0OOCHOBBIBATH €T0.

dopmMupoBaHUE ¥ Pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH MCIIOIH30BaHUS HHPOPMAIIHOHHO-
KOMMYHHKAITMOHHBIX TexHonoruii (nanee — UKT). OGyuaronuiicss cCMOXeT:
-IIeJICHAIIPABIICHHO UCKATh U MCIIOJIb30BaTh HH(POPMAIIMOHHBIE PECYPChI, HEOOXOIUMBIE /IS
pelieHus y4eOHbIX U MPaKTUUECKHX 3a7a4u ¢ momotibio cpeacts UKT;

-BBIOMpATh, CTPOUTH M UCIIOIB30BATh a/ICKBATHYIO HH()OPMAIIMOHHYIO MOJIEIb /IS TIepelaun
CBOMX MBICIIEH CpeICTBAMH €CTECTBEHHBIX M (POPMAIIbHBIX S3bIKOB B COOTBETCTBUU C YCIOBUSIMU
KOMMYHUKAIUH;

-BBIJCNATh UH(DOPMALIMOHHBIN aCMEKT 3aauu, ONEePUPOBATh TaHHBIMH, UCIIOJIL30BATh MOJIENb
peueHus 3a1a4u;

-HCIOJb30BaTh KOMITBIOTEPHBIE TEXHOIOTHH (BKIIIOUasi BEIOOp aJeKBAaTHBIX 3a]aue
WHCTPYMEHTAJIbHBIX MPOrPAaMMHO-AIIAPATHBIX CPEICTB U CEPBHUCOB) VISl PEILICHUS
MH(GOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX YYEOHBIX 33/1a4, B TOM YHCJIE: BBIYUCIICHUE,
HaluCcaHue MMCeM, COYMHEHUH, TOKIIAI0B, pedepaToB, CO3JaHNE IPE3CHTAINNA U JIp.;
-MCMOJb30BaTh UHPOPMAIIHIO C YUETOM 3TUYECKUX U MTPABOBBIX HOPM;

-c03/1aBaTh MH(OPMAILMOHHBIE PECYPChI PA3HOTO THUIA U JJI Pa3HBIX ayAUTOPHM, cOOII0AaTh
nHGOPMAIMOHHYIO TUTUEHY U ITpaBuiia HHOPMAITMOHHON 0€3011aCHOCTH.

IIpenmeTHbIe pe3ybTAThI:

e (opmupoBaHuE NEpBOHAYAIbHBIX CHCTEMAaTU3UPOBAHHBIX MIPEICTABICHUI O BEIIECTBAX,
UX MPEBPALEHUAX U IPAKTUYECKOM IIPUMEHEHUU; OBJIaJCHUE IIOHATUIHBIM aIlliapaToM 1
CUMBOJIMYECKUM SI3BIKOM XMMHH;

e 0co3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XUMHUYECKOH HAyKH KaK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX IIPEBPAILCHUM HEOPIraHUYECKUX U
OpraHNYECKHUX BEUIECTB KAK OCHOBBI MHOT'MX SIBJICHUM KMBOW U HEXKUBOM IIPUPOIBL;
yri1yOJieHre IpeCTaBIeHUH O MaTepHaIbHOM €IMHCTBE MUPA;

® OBJIQJICHUE OCHOBAMHU XMMHUYECKOM IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIN3UPOBATh U
00BEKTHBHO OLIEHUBATh )KU3HEHHbIE CUTYallUH, CBSI3aHHBIE C XUMUEH, HaBbIKAMU
6e3011acHOro 0OpalleHus ¢ BEIIeCTBaMH, UCIIOIb3yEMbIMU B TIOBCEAHEBHOM KHU3HU;



YMEHHEM aHAIM3UPOBATh M IUIAHUPOBATH IKOJOTHYECKH 0€30IacHOE MOBEICHUE B LEIISAX
COXPaHEHHUsI 3/I0POBbsl I OKPYIKAFOLIEH Cpebl;

e (opmHpoBaHHE YMECHUIl YCTAHABIMBATH CBSI3H MEXKIY PEalbHO HAOII01aeMbIMH
XUMHUYCCKUMMU SBJIICHUAMH U ITpOoHECCaMU, MMPOUCXOAAIINMU B MUKPOMUPCE, OOBICHSTH
IPUYMHBI MHOTOOOpAa3Hsl BEIIECTB, 3aBUCHMOCTb MX CBOMCTB OT COCTaBa U CTPOCHHS, a
TAaKXEC 3aBUCUMOCTb ITPUMCHCHUA BCIICCTB OT UX CBOI\/JICTB;

° HpI/IO6p€T€HI/I€ OIIbITA UCIIOJIB30BAHUSA PA3JIMYHBIX MCTOAOB U3YUCHUA BCIICCTB!:
HaOJTI0/ICHNUS 32 MX MTPEBPAILCHUSIMHU TIPH IIPOBEICHUN HECTIOKHBIX XUMUYECKHUX OIBITOB
C MCITOJIb30BaHUEM JIA00OPATOPHOTO 000PYI0BAaHNUS U IPHOOPOB;

e (opmupoBaHHUE MPEICTABICHUIT O 3HAYCHUN XUMHYECKON HAYKHU B PEIICHUU
COBPCMCHHBIX 3KOJIOTHYCCKUX HpO6JI€M, B TOM YHMCJIC B IPCAOTBpAICHUN TCXHOTCHHBIX
¥ DKOJIOTHYECKUX KaTtacTpod;

e uisi 00YYAOIINXCS C OrPAHHYCHHBIMUA BO3MOKHOCTSIMH 3[JOPOBbSI: BIIJICHUE OCHOBHBIMU
AOCTYIIHBIMHU MCTOAAMHU HAYYHOI'O ITO3HAHUSA, UCITIOJIb3YCMbBIMU B XUMUU.

OcHOBHbBIE IOHATHSI XUMUH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX NPeICTABJICHHNH)

BBITTyCKHUK HAYyIUTCS:

* ONKCHIBATh CBOWCTBA TBEPMABIX, MKHJKHX, Ta3000pa3HbIX BEIIECTB, BBIIEIAS HX
CYIIIECTBEHHBIC TIPU3HAKY;

* XapaKTepH30BaTh BEIIECTBA 110 COCTAaBYy, CTPOCHHIO W CBOWCTBaM, YCTaHABJIHMBATh
MPUYUHHO-CIICICTBEHHBIC CBS3U MEKY JTaHHBIMU XapaKTEPUCTHKAMH BEIIECTBA;

* pacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKHUX TIOHSATHH: «aTOM», «MOJICKYJay,
«XUMUYECKUH JJIEMEHT», «IIPOCTOC BEUIECTBO», «CIOXHOE BEIICCTBO», «BAJICHTHOCTHY,
UCIIOJIBb3Ys 3HAKOBYIO CUCTEMY XHUMHH;

* u300pakaTh COCTAaB MPOCTEHIINX BEHIECTB C TIOMOIIBI0 XHMHUYECKHX (QOpMyNI H
CYIIHOCTh XMMHYECKHX PEAKIU C TOMOIIBI0 XUMUYECKUX YPaBHEHUIA,

* BBIYHCIISTH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, a TaKXKe
MacCOBYIO JIOJIF0O XHUMHUYECKOTO 3JIEMEHTa B COCAMHCHUSAX JUISI OLEHKH WX MPAKTHYECKOU
3HAYUMOCTH;

* CpaBHUBATh 10 COCTABY OKCHUJIbI, OCHOBAHHSI, KUCJIOTHI, COJIH;

* KJIACCU(UITUPOBATH OKCHJIBI i OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTHI U COJTM — TI0 COCTaBY;

* OINKCHIBATH COCTAB, CBOWMCTBA M 3HAauYCHHE (B MPUPOJC M MPAKTHUYECKOU JCATEIBHOCTH
YeJI0BEKa) IMPOCTHIX BEIIECTB — KUCIOPOJIa M BOJOPOJIA;

* J1aBaTh CPAaBHUTEIILHYIO XapaKTCPUCTUKY XUMHUYECKUX O3JCMEHTOB W BaKHEUIIMX
COCTMHEHUH €CTECTBEHHBIX CEMEHMCTB MICIIOYHBIX METAJJIOB M TAJIOTCHOB;

* TI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBAHUEM U XUMUYECKOH MOCYI0H;

* IPOBOJIMTH HECIIOKHBIC XUMHUYECKHE OMBITHI U HAOIIOACHHUS 32 U3MCHCHHUSMHU CBOWCTB
BEIIECTB B IMpOIECCe HMX MPEBpAIICHUH; COOMIOAATh MpaBWiIa TEXHHKH OC30MACHOCTH TpHU
NPOBE/ICHUH HAOIIOJICHUN U OTIBITOB;

* paziIMyaTh OSKCICPUMEHTAILHO KHCIOTHI M IIEJIOYH, TOJb3YsCh WHIMKATOPAMH,
0CO3HABaTh HEOOXOJUMOCTh COOJIIOJICHHSI MEep O€30MaCHOCTH NpPU OOpallleHHH C KUCIOTAMHU U
IEJI0YaMHU.

Buinycknux nonyuum 603modicHocmes HAyuumbCsi:

* 2PAMOMHO 0OPAWAMBCS C 8EUIECMBAMU 8 NOBCEOHEBHOU IHCUZHUL,

* 0CO3HABAMb HEOOXOOUMOCb COONVOEHUS NPABUIL IKOJLOSUYECKU DE30NACHO20 NOBEOEeHUs
8 OKpYHCcaloweli NpUpoOHoll cpeoe;

* NOHUMAMb CMBICLT U HEOOXOOUMOCMb COON00eHUs. NPeOnUCaHull, npeoracaemvlx 6
UHCMPYKYUAX NO UCNOTb30BAHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.;

*  UCNONBL306AMb  NPUOOPEeMeHHble KIIYeGble KOMNEMEHMHOCMU NpU  GbINOJHEHUU
UCCne008amenbCKUX NPoeKkmos no U3y4eHuro C8OUCms, Cnocobo8 NoayYyeHus: U pacno3Ha8aHus
seuecms;

* pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3VA CPeoCmed YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU Npu pabome ¢ mMeKcmamu Y4eOHuKa u OONOJHUMENbHOU



JUMepamypou, cnpagoOyHbIMU MAOIUYAMU, NPOSAGIAMb 20MOBHOCb K YEANCEHUIO UHOU MOYKU
3penus npu 006CYAHCOeHUU pe3)bmamos 8blNOJIHEHHOU pabomol,

* 00BEeKMUBHO OYEeHUBAms UHDOPMAYUIO O Gewecmeax U XUMUYECKUX Npoyeccax,
KpUMu4ecky OMmMHOCUMbCS K NCeB0OHAYYHOU UHGpOpMayuu, HedoOpoCco8ecmHolU peKiame,
Kacarouecs: UCNOIb308AHUSL PASTUYHBIX 6EULECTNS.

[lepuonnueckuit  3akoH u  llepuoanueckas cucTeMa XHMHYECKHMX  3JIEMEHTOB
. Y. Menneneesa. CtpoeHue BeliecTna

BoinyckHUK HayuuTcs:

* KJIACCU(UIIUPOBATH XMMHYECKHUE AIIEMEHTHI Ha METaJUIbl, HEMETAJUIbI, 3JICMEHTHI, OKCH/IbI
U TUJPOKCUJIBI KOTOPBIX aM(OTEPHBI, U UHEPTHBIE dJIEMEHTHI (Ta3bl) A OCO3HAHHUS BaXKHOCTHU
YIOPSAIOYCHHOCTH HayYHBIX 3HAHUM;

* pacKpbIBaTh CMbICI Nepuoanueckoro 3akona JI.J. Menneneesa,;

* ONUCHIBAaTh W XapaKTEPU30BaTh TAOIMYHYI0 (OpMY TMEPUOAUYECKON CHUCTEMBI
XUMHUYECKHUX AJIEMEHTOB;

* XapaKTepu30BaTh COCTAaB ATOMHBIX SIIEp M pacHpelnesieHue Yucia 3JIEKTPOHOB 10
3JIEKTPOHHBIM CJIOSIM aTOMOB XHWMHMUYECKHX 3JIEMEHTOB MAaJIbIX IIE€PHOJOB IEPUOJAMYECKOU
CHCTEMBI, a TAK)KE KaIHS U KaJIbIUs;

* pa3inyaTh BUAbBl XUMHUYECKON CBSI3U: MOHHYIO, KOBAJEHTHYIO MOJSPHYIO, KOBAJECHTHYIO
HETOJISIPHYIO U METAJUTHYECKYIO;

* U300pakaTh AJIEKTPOHHO-UOHHBIE (DOPMYINBI BEIIECTB, OOPA30BAHHBIX XUMHYECKHUMHU
CBSI3SIMU PA3HOTO BHUJIA;

* BBISIBJISITh 3aBUCHUMOCTH CBOMCTB BEILIECTB OT CTPOEHHUS MX KPUCTAIUIMYECKHUX PEUIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAINTMYECKHX;

* XapaKTepU30BaTh XMMHUUYECKHE 3JIEMEHThl U HMX COCIMHEHHS Ha OCHOBE IOJIOKEHUS
asieMeHTOB B [lepuonnueckoil cucteme 1 0COOEHHOCTEN CTPOEHMSI UX aTOMOB;

* OIIMCHIBATh OCHOBHBIE 3Tanbl OTKpbITHS J[.MI. MeHeneeBbIM NepruoIuYEcKOro 3aKoHa 1
MEPUOANYECKON CHCTEMBl XUMHUYECKMX OJJICMEHTOB, JKM3Hb W MHOTOOOpPa3HYIO HaydHYIO
JIeATEIBbHOCTh YUYEHOTO;

* XapaKTepU30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAUYCHHME MEPUOIUYECKOr0 3aKOHA U
IIEPUOANYECKON CUCTEMBI XUMHUUYECKUX dieMeHToB (.M. Mennaeneena;

* 0CO3HABaTh HAYYHBIC OTKPBITUS KaK PE3yNbTaT UIMTEIbHBIX HAOJIOJCHUMN, OIBITOB,
Hay4HOU MOJIEMHUKH, IPEOJOJIEHUS TPYAHOCTEH U COMHEHUH.

Buvinycknux nonyuum 603mMoiCHOCb HAYYUMBCA:

* 0CO3HABAMb 3HAYEHUEe MEeoPeMmUYecKUX 3HAHUll OJisl NPAKMUYecKol OesimelbHOCmU
yenogexa,

* OnuUCvHIBAMb U3YHUEHHbIE 00BLEKMbl KAK CUCMEMbl, NPUMEHSS JI02UKY CUCIEMHO20 AHAIU3A,

* NpuMeHAmb 3HAHUSA O 3AKOHOMEPHOCMAX NePUOOUYECKOU CUCmemMbl XUMUYECKUX
91eMeHMO8 0/ 00BbACHEHUsL U NPEOBUOEHUsL CBOUCME KOHKDEMHbIX 8eUlecns;

* pazeusamev UHGOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMBOM VenyOneHuss 3HaHul 0o
ucmopuu CmanHo8ieHUs XUMUYECKol HAYKU, ee OCHOBHbIX NOHAMUL, NepUoOULecKko20 3aKOHa KaK
00HO020 U3 BANHCHEUUUX 3AKOHO8 NPUPOObl, A MAKNHCE O COBPEMEHHLIX OOCMUNCEHUAX HAVKU U
MexXHUKU.

MHoroo6pa3ue XUMUIECKIX PEAKITHit

BrinyckHuK HayuuTcs:

* 00BSACHATH CYTh XMMHUYECKUX MPOIIECCOB U X MPHUHIIMITUATBHOE OTIUYHE OT (PU3NUECKHX;

* Ha3bIBaTh MPU3HAKH U YCJIOBHS MPOTEKAHUS XUMHUYECKUX PEAKIIUH;

* YCTaHaBJIMBATh IPUHAJIEKHOCTh XUMHUYECKOM PEAKUMU K OINPEACICHHOMY THILy IO
OJIHOMY W3 KJIACCU(DHKAIMOHHBIX MPU3HAKOB: 1) MO YUCIY M COCTaBY HMCXOJHBIX BEIIECTB U
OPOAYKTOB peakuuu (peakluu COCTUHEHHs, DPA3JIOKEeHHs, 3aMelleHuss W oOMeHa); 2) Mo
BBIZICJICHUIO WJIM TIOTJIOMIEHUIO TEIJIOTHl (PEaKIMH SK30TEPMUUECKHE U IHAOTEPMHUUYECKHUE);
3) MO W3MEHEHHUIO CTENeHEH OKUCICHHS XMMHYECKHUX AJIEMEHTOB (PEaKIMH OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIC); 4) II0 0OPAaTUMOCTH Iporiecca (peakiuu oOpaTuMbIe 1 HEOOpATUMBIC);

* Ha3bIBaTh (PaKTOPHI, BIUSIONIUE HA CKOPOCTh XUMUUYECKUX PEaKIIUA;

* Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEIICHHE XMMHYECKOTO PABHOBECHS;



* COCTaBJISITh: YPaBHEHUS AJIEKTPOJUTUYECKON AUCCOUMALMM KHUCIIOT, LIEJIOYEH, COJEH;
MOJIHBIE U COKpAIllCHHbIE HOHHBIE YpPaBHEHHUS pPeakIuii oOMeHa; ypaBHEHUS OKHCIUTEIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIINIA;

* MPOTHO3UPOBATH MPOIYKTHl XUMUUECKHX peakiuil mo ¢opMynaM/Ha3BaHUSIM UCXOIHBIX
BEIIICCTB; ONPEICIATh HCXOIHBIC BEIIECTBA TI0 (hOpMyJiaM/Ha3BaHUSM TPOAYKTOB PEAKIIHH;

* COCTaBIIAITh YPaBHEHUS PEAKUUN, COOTBETCTBYIOIIUX IMOCIEIOBATEILHOCTH (ILICTIOYKE)
MPEBPAIICHI I HEOPTAaHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;

* BBUBIIATH B IPOILIECCE SKCHEPUMEHTA IMPU3HAKH, CBUIETEIBCTBYIOLUIME O MPOTEKAHUU
XUMHYECKON PEAKIIUU;

* IPUTOTOBJISATH PACTBOPHI C OMPEEICHHON MaCCOBOM J0JIei paCTBOPEHHOTO BEIIIECTBA;

* OMpENeNsaTh XapakTep Cpelbl BOAHBIX PACTBOPOB KHUCIOT M IIEIOYEH MO MU3MEHEHHIO
OKpACK{ WHJIUKATOPOB;

* MIPOBOJIUTH KAYECTBEHHBIC PEAKIINH, MMOJITBEPKAAONINE HAIMYKWE B BOJHBIX PacTBOpPax
BEIIECTB OTJEILHBIX KATHOHOB M aHMOHOB.

Buinycknux nonyuum 603moxicHOCMb HAYYUMBCA.!

* cocmasnsims MOJNEKYIAPHblEe U NOJIHble UOHHbIE YPAGHEHUs NO COKPAUEHHbIM UOHHLIM
VPABHEHUAM,

* NpUBOOUMb NpUMEPbl peakyutl, NOOMEEPHCOAUWUX CYUIeCBO8AHUE B3AUMOCEA3U
MedHcOy OCHOBHBIMU KNACCAMU HEOP2AHUYECKUX 8eUlecma,

* NPOCHO3UPOBAMb Pe3YIbmambl B030€UCMBUs PA3IUYHBIX (DAKMOPO8 HA UMEHEeHUe
CKOPOCMU XUMUYECKOU PeaKyuu;

* NPOCHO3UPOBAMb Pe3yIbmamvl 6030€lUCMBUsL PA3IUYHBIX (BAKMOPO8 HA CcMeujeHue
XUMUYECKO20 PABHOBECUSI.

MHoroo6pa3ue BeIecTB

BrinyckHuK HayuuTcs:

* ONpEeAeNATh NPHUHAMIEKHOCTh HEOPraHWYECKUX BELIECTB K OJAHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIBI U HEMETAJUIBI, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBIATH (POPMYJIbI BEIIECTB MO UX HA3BAHUSIM;

* OIIPENIEISATh BAJIGHTHOCTD U CTENIEHb OKMCIICHUS HJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTaHWYECKUX COCIMHEHHH MO BaJCHTHOCTSIM M CTENEHSM
OKHCJICHUS 3JICMEHTOB, a TAKXKE 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPHUMOCTH KHCJIOT,
OCHOBAHUU U COJIEH;

* OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3MYECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAIUVIOB M HEMETAIUIOB) W HX BBICHIMX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTaAMHU
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XMMHUECKHUE CBOWCTBA, XapaKTePHbIE AJI TPYIIIT OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM(POTEPHBIX;

* Ha3pIBaTh OOINME XUMHUYCCKHUE CBOWCTBA, XapaKTEPHbBIE I KaXKIOTO M3 KJIACCOB
HEOPraHWYECKUX BEUIECTB: KUCIIOT; OCHOBAHUI; COJIEH;

* [PUBOJAUTH NpPUMEPHl  peaKIui, MOATBEPXKIAOIIMX XHMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEUIECTB: OKCHUJIOB, KUCIIOT, OCHOBAaHUI U COJIEH;

* OMNpENENATh BEIIECTBO-OKUCIUTEIb W BEIIECTBO-BOCCTAHOBUTEIb B OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUSX;

* COCTaBIISATh OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIN OamaHC (ISl M3yYEHHBIX PEaKIIHid) IO
MIPEJIOKEHHBIM CXEMaM PEaKIINif;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, MOJTBEPKAAIOIINE XUMHUUECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

* IPOBOIUTH JIAOOPATOPHBIC OMBITHI 11O MOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB:
BOJOPO/Ia, KUCIOPO/Ia, YIIIEKUCIOTo ra3a, aMMUaKa; COCTABIISITh YPABHEHHSI COOTBETCTBYIOIINX
pEaKUHii.

Buinycknux nonyuum 603mooicnocms HAyUUmuvcsi:

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCNEA 8eWeCmE Ha OCHO8e UX COCMAasa u CmpoeHusl;



*  NPOCHO3UPOBAMb  CHOCOOHOCMb  GewjeCmea  NPOAGIAMb  OKUCIUMENbHble — UTU
B0CCMAHOBUMENbHBLE CEOUCMBA C YHemOM CMeneHell OKUCIEHUST dINEMEHMO8, 6X00SUUX 6 €20
cocmas;

* BbIAGISAMb CYUWECNBOBAHUE 2CHEMUUECKOU G3AUMOCE3U MeNCOY eujecmeamu 8 psoy:
npocmoe 8ewecmeo — OKCUO — 2UOPOKCUO — COlb;

* Xapakmepuzo08ams 0cobvle C8OUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,

* IPUBOOUMb NPUMEPHI YPABHEHUL PeaKyull, 1eHCauux ¢ 0OCHO8e NPOMBIULIEHHBIX CHOCO008
NOYYEHUsL AMMUAKA, CEPHOU KUCTOMbL, YYeYHA U CIMATU;

* onucwieamsv QuzuyecKue U Xumudeckue Npoyeccol, AGIAIUUEC YACbIO KPY208OpOmMa
sewecme 6 npupooe;

*  0pPeaHU308b16AMb, NPOBOOUMb YYEHUYECKUE HPOEeKMbl N0 UCCIe008aAHUI0  CEOLCME
sewecms, UMEWUX 8AdNCHOE NPAKMUYLECKOe 3HAYEeHUe.

Conep:xanue Kypca

IloBTOpeHue U 06001IEHUE CBeIeHUIT 110 Kypcy 8-ro kiacca

bunapnsie coequnaenus. OKCUIbI coe00pa3yrome U Hecosieoopasyromue. [ mapoKCHIbL:
OCHOBaHUs, aMPOTepHbIE, KUCIOThL. CpeiHHIe, KUCITbIe, OCHOBHBIC COJIH.

O06o01eHre CBeACHUH 0 XUMHUYECKHUX peakiusax. Kiraccupukanuss XuMUYECKUX peakiuit
M0 Pa3IMYHBIM OCHOBAHUSM: COCTaBY M YHCIY pEarupyrolmux U 0O0pa3yloIIMXCS BEIIECTB,
TerioBoMy  3(deKTy, HanpaBiIeHHUIO, W3MCHCHHIO CTEIEHEH OKHCIICHHsS JJICMEHTOB,
00pa3yroIINX pearnpyrolre BemecTBa, pas3e, HCI0Ib30BAHUIO KaTAIN3aTopa.

[ToHsiTHE O CKOpPOCTHM XHUMHUYECKOM peakiuu. DakTopbl, BIMSIOINIME HAa CKOPOCTH
XUMUYECKUX PEAKIUU: TMPUPOJa PEarupyroInuX BeIIeCTB, WX KOHIEHTpaIlus, TeMIeparypa,
TJI0IIalb COMPUKOCHOBEHUS, HaJIMUKe KaTainuzaTopa. Karanus.

XuMH4YeCKHE PeaKMi B PACTBOPAX JIEKTPOJIUTOB

OO0mme XMMHYECKHE CBOMCTBA  KHCJIOT: M3MEHEHHE OKPAacKH  HWHIUKATOPOB,
B3aUMOJICCTBHE C METa/llaMH, OKCHJAMH M THUJIPOKCHUIAMU METAUIOB H  COJISIMHU.
MonekynsipHbIe ¥ HOHHBIC (TTOJIHBIC U COKPAIIEHHBIE) YPABHEHHS PEAKIIUNA. XUMHYECCKUN CMBICIT
COKpaIIEHHBIX YpaBHEHUH. YCIIOBUS MPOTEKAHUS PEAKIUNA MEXAY SJEKTPOJMTAMH 0 KOHIIA.
Psan akTHBHOCTH METajjIoB.

OOmue XUMHYECKHE CBOMCTBA INCIOYEH: B3aUMOJICHCTBHE C KHCIOTAMM, OKCHIAMU
HeMeTauioB, coysiMd.  OOmuMe XUMHUYECKHE CBOMCTBA  HEPACTBOPHUMBIX  OCHOBAHUM:
B3aUMOJICCTBUE C KUCIIOTaMH, Pa3JIOKEHUE TIPU HATPEBAHUU.

OO0mme XWMHYECKHE CBOMCTBA CpPEIHHUX COJICH: B3aMMOJCHCTBHE C KHUCIOTaMH,
IIeI0YaMH, COJISIMH M MeTaJuIaMu. B3auMoIeCTBHE KUCIIBIX COJICH CO IIECIIOYaMH.

['unponus, Kak 0OMEHHOE B3aMMOJICHCTBHE COJIEH C BOJOW. ['MAposM3 COMU CHUIIBHOTO
OCHOBaHUS U CJ1a00¥ KUCIOTHL. ['Maposn3 comu ciaboro OCHOBaHUS U CUIIbHOM KucioThl. [1kana
pH.

CBoiicTBa KUCJIOT, OCHOBAHUM, OKCHJIOB U COJICH B CBETE TECOPUU DJICKTPOIUTHUECKOM
JIUCCOLIMAIIMU U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

I[IpakTuyeckue padoTsl
1. CBoiicTBa KMCJIOT, OCHOBaHUM, OKCHJIOB M COJIE B CBETE TEOPUHU DIECKTPOJIUTUUECCKON
JIUCCOIMAIIMY U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIU
HemeTanabl 4 UX cOeMHEHUS

CTtpoeHre aTOMOB HEMETaUIOB W uX MojiokeHue B Ilepuomumueckoit cucreme. Psin
AEKTPOOTPHUIIATENIbHOCTU. KpucTaymnyeckue pemeéTkd HEMETAZIOB — TMPOCTHIX BEIIECTB.
Annorponus u e€ nmpuuuHbl. PU3nyeckue CBOMCTBA HeMeTaIoB. O0IIMe XMMUYECKHE CBOKCTBA
HEMETAJIOB: OKHCJINUTEIbLHBIC K BOCCTAHOBUTEIIBHEIC.

["asiorensl, CTpoeHHE HMX AaTOMOB U MOJIeKyld. PU3HUECKHME W XHMHUYECKHE CBOWCTBA
raJoreHOB. 3aKOHOMEPHOCTH MU3MEHEHHUS CBOWCTB TajlOT€HOB B 3aBUCUMOCTH OT UX IOJIOKEHUS
B [lepuoanueckoil cucreme. HaxokaeHue rajioreHoB B MPUPOJE U UX MOJIyYEHHE. 3HAYCHUE U
MPUMEHEHHNE TaJIOTCHOB.



lamoreHoBoIOpOABI M COOTBETCTBYIOLIME WM KHCJIOTBI: IUJIABUKOBas, COJISIHAs,
O6poMoBoIOpOIHAsL, MOAOBOJOpoaHas. [amorenunpl. KauecTBeHHBblE peaklMM Ha TaJlOreHUi-
noHbL. [IpuMeHeHne coeIMHEHN TaJIOTeHOB M UX OMOJIOTHYECKAs POITb.

OO0mas xapakrepuctuka 3nemMenToB VI A — rpynnsl. Cepa B nipupose U e€ mojgydeHue.
AnnorponHble MOAM(HKAIMK Ccephl M HMX CBOHCTBa. XHMHYECKHE CBOWCTBAa Ceppl U €€
pUMEHEHHUE.

CepoB0oI0pO/I: CTPOECHUE MOJIEKYIIbI, PU3NUECKNE U XUMUYECKUE, TIOJTyYEHUE U 3HAUCHUE.
CepoBonoponHas kuciora. Cynbdusl U ux 3HaueHue. JIroMuHO(OPEI.

Oxcup cepoi(IV), cepraucras kucnora, cynbdurel. KauecTBeHHas peakiius Ha Cylb(ur-
HOH.

Oxcun cepoi(VI), cepHas kucnora, cynbdarel. Kpucrammoruapatel. KadecTBeHHas
peakuus Ha cyib(haT-uoH.

CepHast KHCIOTa — CHIIBHBIN 351eKTpouT. CBOICTBA pa30aBIeHHOIN CEPHOI KUCIIOTHI, KaK
TUIMYHON KHUCJIOTBI: B3aUMOJICHCTBHE C MeTalslaMH, OCHOBHBIMH M aM(pOTEPHBIMH OKCHJIAMH,
OCHOBAaHMSAMHU U aM(OTEpHBIMU THAPOKCHIAMH, coyisiMU. KadecTBeHHas peakinus Ha Cyibdar-
HOH.

OO0mas xapakTepucTuka 3JIeMEeHTOB VA rpymmbl. A30T, CTpPOEHHE aTOMa U MOJIEKYJIbI.
dusnueckue M XUMHYECKHE CBOHCTBA M IpPUMEHEHHME a30Ta. A30T B IpPHUPOJE U €ro
Ouosioruueckas posib.

AMMMaK, cTpoeHHE MOJIEKYJIbl U (PU3NYEeCKHe CBOMCTBA. AMMUAaYHas BOJIa, HALIAThIPHBIN
CIHPT, THIPAT aMMHaKa. J(OHOPHO-aKIENTOPHBIA MEXaHU3M 00pa30oBaHHsS KaTHOHA aMMOHHSL.
BoccranosurenbHble cBoiicTBa ammuaka. Conu aMMOHHS M UX NpuMmeHeHue. KauecTBeHHas
peakuus Ha KaTUOH aMMOHHS.

Oxcuzpl a3ora: HeconeoOpasyrolue M KUCIOTHbIe. A30THCTasi KUCIOTa U HUTPUTHI.
A30THAas Kuci0Ta, €€ MmojiyueHue u cBorictsa. Hutparsl.

®ocdop, crpoenue atoma u amnorponus. Dochuasl. ®ochun. Oxcun dochopa(V) u
oprodochopras kucinora. Pocharer. DocopHbie ynodpenus. THCEKTHIHIBL.

OOmast xapakTepucTuka 3JieMeHTOB [V A- rpynmbsl: OCOOEHHOCTH CTPOEHHUS aTOMOB,
IPOCTHIX BEILIECTB U COCAMHEHHMH B 3aBUCUMOCTH OT IOJIOKEHUs 37eMeHTOB B [lepuoaunueckoit
cucreMe. Yriepoa. AnnoTponHsle MoAu(UKanuu: anMas, rpadut. AMophHBIN Yriiepoa U ero
copTa: caka, aKTHUBUpPOBaHHBIH yrosb. AgncopOmus. XUMHYECKHE CBOMCTBA YIJepoja.
Kokcoxumuueckoe Npou3BOJACTBO U ero npoaykius. Kapoumsl.

Oxkcupn yrnepona(ll): crpoeHue Mosekylnbl, MHOJIydeHHE U ero cBoicTtBa. Okcun
yriepoga(IV): crpoeHne Mosekysibl, MOJIy4Y€HHE U €ro CBOMCTBA. YrosbHas kuciora. Comiu
YTOJILHOW KUCIIOTHI: KapOOHATHI M THIpOKapOoHaThl. TexHuueckast ¥ muIeBas coa.

Heoprannueckue M opraHuueckue BelIlecTBA. YTIJIEBOJIOPOJbl. XHMHUYECKOE CTPOECHHE
OpraHMYECKUX BEILECTB, KaK MOPSI0K COETUHEHHS] ATOMOB B MOJIEKYJIE 10 BaJIEHTHOCTH.

MertaH, 3TaH, KaKk OpeJelbHble YIrIeBOAOPOAbl. DTHIIEH U aleTUIICH, KaK HenpeeabHble
(HeHachlllleHHbIE) yriaeBoaopoabl. l['openue yrieBomoponoB. KauecTBeHHblE peakuuu Ha
Hernpe/iebHble COCTUHEHNUS.

OTWUIOBBI CHUPT, €ro MOJy4eHHE, NPUMEHEHHE M (U3HOJIOTMYECKOe JEeHCTBHE.
TpexaromHsblil ciupT raunepuH. KadecTBeHHast peakiys Ha MHOTOATOMHBIE CIIMPTHI. Y KCyCHas
— MPEICTAaBUTENb KJIacca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cpoiictBa. Kpemuuii B npupoje. Cuauuupl U CujaH.
Oxkcun kpemuusi(IV). Kpemuuesas kucnora u e€ conu.

[IpousBoncTBo crekna u  1emeHta. [Ipoaykuus CHUIMKAaTHOM MPOMBIIUIEHHOCTH:
OINITUYECKOE BOJIOKHO, KepaMuka, Gpapdop, pasuc. Ontudeckoe BOIOKHO.

Hemerannel B npupone. @pakiuoHHas IEPEroHKa >KUJIKOrO BO3/yXa, Kak crocod
HOJY4YeHUs KHUclIopoja, as3ora, aproHa. Ilomydenue Qocdopa, KpemHus, Xjopa, HOAA.
DNEeKTPOIU3 pacTBOPOB.

[TonydyeHue CcepHOM KHUCIOTHI: CBIPbE, XMMH3M, TEXHOJIOTHYECKAas CXEMa, MeTOJ
KUTISIIIETO CJI0S, IPUHIIUITBI TeTII000MeHa, MPOTUBOTOKA M IUPKYJsuu. Oneym. [Ipon3BoncTBo
aMMMaKa: ChIpbE, XMMU3M, TEXHOJIOIMYECKAs CXeMa.

IIpakTH4eckue padoThl



2. 3yueHue CBOMCTB COJISTHON KHUCIOTHI
3. V3ydyeHune CBOMCTB CEpHON KUCTOTHI
4. IlonydyeHue aMMuaKka U U3y4€HUE €ro CBOWCTB
5. IlonydeHue yrieKuclioro ra3a u U3y4eHHe ero CBOMCTB
Metanibl M X COeIMHEHUS

[Tonoxenue MmeramioB B Ilepuogmueckoil cucreme Xxumuueckux s3aeMeHToB JI. H.
MenneneeBa, CTpO€HHE MX aTOMOB M KpPUCTALIOB. MeTtanuyeckas CBA3b M METAIIMYECKas
KpUCTaJuIMueckas pemeéTka. Ou3nyeckre CBOMCTBA METAUIOB: 3JEKTPO- U TEIJIONPOBOIHOCTD,
OTpakarollas CHOCOOHOCT, MIIACTUYHOCTb. CIIaBbl YEPHBIE U LIBETHHIE.

Meranibl Kak BOCCTAHOBUTENH. DIEKTPOXUMHUUECKUH psAll HANpsKeHU. B3aumonericTeue
METAJIJIOB C HEMETaJlJIaMH, OKCUIAMH, KUCIIOTAMHU, COJISIMU. AJIFOMUHOTEPMUSL.

Okcuabl U THAPOKCUJIBI HIEIOYHBIX METAJUIOB, UX IOJIYYEHUE, CBOMCTBA, IPUMEHEHHUE.
Baxwueiime cony mEI04YHbIX METAIUIOB, UX 3HAYEHHUE B )KUBOW M HE)KMBOW MPHUPOJIE U B )KU3HU
YEJI0BeKa.

Oxcuapl U TUAPOKCUIBI IEIOYHO3EMEIbHBIX METAJIJIOB, MX IOJIy4€HHE, CBOICTBA U
npuMeHeHue. Baxneimue conu mENOYHO-3€MENbHBIX METAJJIOB, X 3HAYEHHE B IPUPOAE U
XKHU3HH YenoBeka. KapOoHaThl U rupokapOOHATHI KabIIHSL.

XKéctrkocth Boabl: BpeMeHHass U mocTosiHHas. CrocoObl YCTpaHEHHUS BPEMEHHOM
x€ctkocTr. CriocoObl yCTpaHESHHSI IOCTOSTHHOM KECTKOCTH. VOHHTEI.

CoenuHeHus alOMHUHUA B MpUpoAe. XUMHUECKUe cBoWcTBa amtoMuHUA. OCOOEHHOCTH
OKCHJIa U THAPOKCH/A ATIOMHUHUS KaKk aM(OTEpHBIX COeAMHEHNH. BakHeimume comu amroMuHus
(xmopun, cyiasdar).

OcoOenHocTr CTpoeHUsT aToMa xelne3a. JKene3o B mpupoje. Baxkuelimme pyabl xenesa.
[Tomyuenue uyryna u cranu. Oxcuasl u ruapokcuasl xenesza(ll) u (1), Conu xeneza(1l) u (III).
OO6Hapy>keHre HOHOB KaTHOHOB eJie3a B pacTBOpE. 3HAUEHUE COEIMHEHU JKemesa.

Koppo3us xumuueckast 1 3JIEKTpOXUMUYECKas. 3alluTa METAJIJIOB OT KOPPO3UHU.

Mertaibl B ipupojie: B cBOOOJHOM BUJIE U B BUJIE€ coeMHEHUN. [IoHsTHE O MeTauypruu.
YépHas u uBeTHas Metautyprus. [lupomeramiyprus, THAPpOMETAILTYprus, 3J1€KTPOMETAILTYPIHUs.
Jomennsrii mpouecc. [lepepaboTka dyryHa B CTallb. DIEKTPOJIH3 PACILIABOB.

IIpakTnyeckne padoThl
6. [TomyueHue >xecTKOM BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS
7. PellieHne sKCIIEpUMEHTANIBHBIX 3a4a4 110 TeMe «MeTaibhy
XuMus M OKpyKamoIas cpeia
C TpoeHue 3eMJIH: SIpO, MAaHTHS, 3eMHasl KOpa, X XUMHUYECKUU cocTaB. Jlutochepa u eé
xumuueckuit coctaB. Munepansl. Pynbl. Ocanounbie noponbl. Ilone3Hble HcKoNaeMmble.
XuMuyeckuit coctaB rusipochepsl. XMMHUUECKHU COCTaB aTMOC(EPHI.

HcTouHnky XuMU4eCKOro 3arpsi3HeHUs OKpyKatoleil cpeapl. [1100anpHbIe 9KOI0rH4YecKHe
npoOJieMbl YeJIOBEYEeCTBA: MapHUKOBBIA J(PGEKT, KUCIOTHBIE JJOXKAU, O30HOBBIC IBIPHI.
MexnyHapoaHOE COTPYJHHUYECTBO B O0JIACTH OXPAHbI OKPY)KAIOIIEH Cpeibl OT XUMHUYECKOIO
3arpsA3HeHus. «3eaéHas XUMUs».

MapkupoBKa yrakOBOYHBIX MaTEpHAIIOB, HJIEKTPOHUKU U OBITOBOW TEXHUKH, MPOTYKTOB
MUTaHUA, STUKETOK 10 YXOAY 3a OJEXKI0H.

O0001meHue 3HAHUI 10 XUMHUH 32 KyPC OCHOBHOI mK0.1b1. [Toaroropka k OCHOBHOMY
rocy1apCTBEHHOMY 3K3aMEeHY
CrpoeHue aromMa B COOTBETCTBHUM C IIOJIOKEHHEM XUMHUYECKOTO 3JIEMEHTAa B
[lepuonuueckoit cucreme. CTpoeHue BeEIECTBA: XUMHUYECKas CBSI3b U KPUCTAJUIMUECKHE
peméTku. 3aBUCHUMOCTh CBOICTB OOpa30BaHHBIX 3JIEMEHTAMM IMPOCTHIX BEIIECTB (METAIOB,
HEMETAJJIOB, OJIarOPOJHBIX TIa30B) OT IOJIOKEHMs 3J1eMEeHTOB B Ilepuoaunueckoil cucreme.
Tunosiorus HEOpraHMYECKUX BEUIECTB, JCJIEHUE UX Ha Kiacchl U rpynisl. [IpeacraBurenu.

[Ipu3Haku u ycioBHUS MPOTEKAHUS XHMHUYECKHX peakuuil. THUMOIOTHS XUMHUYECKHX
peakiuii 1O pasNUYHBIM OCHOBaHMUAM. Peaknuu HOHHOTO oOMeHa. OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHbBIE PEAKILINH.



XHWMHUYECKHE CBOMCTBA IPOCTBIX BELIECTB. XapaKTEPHbIE XUMUYECKHE CBOWCTBA
THJIPOKCUAOB  (OCHOBaHUM,  KHCIOT U

coneo6pa3y}0mnx OKCH OB,

TUAPOKCHJIOB), COJICH.

TemaTn4yeckoe IJIaHUPpOBaHUE

aM(doTepHBIX

c yueroM paboueii nporpammsl Bocnutanusa MKOY «Mymakosckas COLL»

Pazpnen KonaunuecTBo Moayab BOCHUTATEIBHOM OcHoBHBIE
4acoB nporpaMmmbl  «IIIKoJbLHBIH YPOK» HanpaBJIeHUs
BOCIIUTATEJIbHOM
JAeATeJIbHOCTH

Paznen 1.I1oBTOopenue n 06001eHNE 5 Jlens 3HaHMN 1,2

1o Kypcey 8 kinacca XuMU4eCcKue

pEAKIINU.

Paznen 2. Xumudeckue peakiuu B 10 Urpa Ha Yuu.py 3

pacTBopax.

Pasznen 3. HemeTamnsl u ux 23 HNurennexryanpHas urpa «Mup 3,7

COE€TUHECHMUS XUMHUW»

Pasnen 4. MeTaiuibl 1 UX COETUHEHUS. 16 enp Poccuiickoit Hayku 1,7

Paznen 5. Oprannyeckue BeniecTna. 6 Urpa va Yuu.py 3

XUMUs U OKpY’Karolas cpena.

O06001eHne 3HaHM 33 Kype 8

OCHOBHOM IIKOJIbI

Hroro: 68

TemaTndeckoe miIaHMPOBaHUE




No Paznen, Tema KonuuectBo | Koutpons | IIpaktudeckue u
ypoka 4acoB nabopaTopHbBIS
paboThl
Paznen Nel. IloBTopenne u 06001eHue cBeieHUii Mo Kypcey 8 kiacca.
Xumuueckue peakuu (5 1)
1 Knaccudukanus HeopraHmdecKnx 1
BEIIIECTB U UX HOMEHKJIaTypa
2 Knaccudukanms XuMHIeCKuX peakiui 1
0 Pa3JIMYHbIM MMPU3HAKAM: YUCITY U
COCTaBY MUCXO/JHBIX U MOTy4YEHHBIX
BEIICCTB;
3 Krnaccudukanus XumMuueckux peakmmii | 1
M0 Pa3JIMYHBIM IPU3HAKAM: U3MEHEHUIO
CTCIICHCH OKHCIICHHS aTOMOB
XAMHYECKHUX DJIEMEHTOB; ITOTJIOIIEHUIO
WJIU BBIICJICHUIO SHEPTHH.
4 [ToHsiTHE O CKOPOCTH XMMHUYECKOM 1
pEaKIIHH.
5 KaranusaTopsl. 1
Pazgen Ne 2. XuMuveckue peakumu B pacTBopax 3j1eKkTpoauroB (10 1)
6 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 1
DIIEKTPOITUTHI U HEAJICKTPOJIUTHI
7 OCHOBHBIE TIOJIO)KEHUS TEOPUU 1
AJICKTPOJIUTUYECKON JUCCOIHAITIT
(TS0).
8 Peakiuu nonHoro ooOMeHa. 1
9 XHUMHYECKHE CBOMCTBA KMCIIOT KaK 1
3JICKTPOJIUTOB
10 XHWMHUYECKHE CBOMCTBA OCHOBAHUM Kak | 1
3JICKTPOJIUTOB
11 XuMHYecKre CBOMCTBA COJIEH Kak 1
3JIEKTPOJIUTOB.
12 [TonsaTue o rumponuse coneit 1
13 Ilpakmuueckas pavoma Ne 1. 1 1

Pewenue IxcnepumenmanbHovix 3a0ay
no meme «JnekmponumuuecKkan
ouccouuauus.

14 O0001eHME U cUcTEMAaTU3aLMs 3HaHu | 1
10 TeMe «XHUMHUYECKHE PEaKIuH B
pacTBOpax 3JIEKTPOTUTOB

15 Konumponvnasa paboma Ne 1 no meme 1
«Xumuueckue peakyuu 6 pacmeopax

dJIEKmpoaumoe)

Paznen Ne 3.Hemeranjibl u ux coequHeHus (23 u)

16 OO6m1as XxapakTeprucTUKa HEMETAIIOB | 1




17 OO01mmas xapakTepruCcTHKa HEMETaNIOB 1
VIIA — rpynmnsl — rajoreHos.

18 CoenquHeHUs TaJIOT€HOB. 1

19 Ilpakmuueckas paooma Ne 2 1
«H3yuenue ceoiicme conaAnoul
Kuciomoly.

20 OO0mas xapakTeprCTUKA JICMCHTOB 1
VIA- rpynnsl — xanbkoreHos. Cepa.

21 CepoBoaopon1 u cynbhUIbL. 1

22 Kucnopoanbie coeqiMHEHHS CEPBI. 1
CepHas KUCIIOTa U €€ COJH.

23 Ilpakmuueckasa paboma Ne 3 1
«H3yuenue ceoiicme cepnoii
Kuciomol»

24 OO01mmas xapakrepucTuka 31eMeHToB VA | 1
—Trpynisbl. A30T.

25 Ammuak. Conyu aMMOHUS 1

26 Ilpakmuueckasa paooma Ne 4 1
«Ilonyuenue anmuarka u usyuenue e2o
CBOICME).

27 Oxkcuabl a30Ta. 1

28 A30THas KUCIIOTa U €€ COJIH. 1

29 ®docdop u ero coemHEHNS 1

30 OO6m1as XxapakTepuCTHKa 3JIEMEHTOB 1
IVA- rpynnsl. Yraepon.

31 Kucnopoaconepkariye coeinHeHUs 1
yriaepoja.

32 Ilpakmuueckan paboma Ne 5 1
«Ilonyuenue yenekucnozo 2aza u
usyyenue ez2o ceoiicme. Kauecmeennasn
Peakuua Ha KapoOoHaAm-uomy.

33 Kpemuuii u ero coenvHenus. 1

34 CunrkaTHasi IPOMBIIUIEHHOCTh 1

35 [Tonyuenne HemeTamioB 1

36 [Tonyyenue BaKHEUITUX XUMHUYECKUX 1
COEMHEHUN HEMETAIIJIOB

37 O06o061IeHre U cucreMaTu3anus 3Hanui | 1
o teme «HemeTamisl 1 ux
COCTMHECHUS

38 Koumponvnasa paboma Ne 2 no meme 1
«Hememannwt u ux coeounenun.

Paznen Ne 4. Metauibl u ux coequHenus (164.)

39 [Tonoxxenue meramios B [1C 1

XUMHUYECKUX 35iemenToB J[. 1.
Menpeneesa. Obmue puzndeckue
CBOWCTBA METAJLJIOB.




40 OO01IMe XUMAYECKUE CBOMCTBA 1

METAJIO0B.
41 Illenounble MEeTaJIbI 1
42 CoequHeHHs MISJTOYHBIX METAJLIOB. 1
43 [llemouHO3eMeTbHBIC METAILITEI. 1
44 CoenuHeHUs MIEIOYHO3EMEIbHBIX 1
METaJIIOB.
45 JKEcTkoCcTh BOIBI U CLIOCOOEI €€ 1
yCTpaHEHUs
46 Ilpakmuueckasa padoma Ne 1 1

6« Kecmrxocmo 600vt u cnocoowt eé

YCmpaneHus .
47 ANIOMUHUI U €r0 COCIMHCHUS. 1
48 Keneso. 1
49 CoennHeHHus Kejle3a U UX CBOICTBa 1
50 Ilpakmuueckasa pavoma Ne 7 1 1
«Pewenue IKchepumeHmaibHbIX 3a0ay
no meme «Memannuwiy.
51 Koppo3sust metanioB u crocoObl 1
3alUTHI OT HEE.
52 Mertainel B ipupoe. [lonstue o 1
METaJLTypPTUH.
53 O00011IeH1E 3HAHUM 110 TEME 1
«MeTaen).
54 Koumponvnan paboma Ne3 no meme 1 1
«Memanno).

Pasznen Ne 5. IlepBonavanbHble cBeleHUsI 00 OPraHNYeCKUX BemecTBax (64.)

55 [lepBoHauanbHble CBEIEHUS O CTpOoeHUU | 1
OpraHUYECKUX BEILECTB.

56 YrneBoaopobl: METaH, 3TaH, ITUJIEH. 1

57 Kucnopozacoaeprxamiye coeAMHEHU: 1

CHUPTHI (METaHOJI, 3TAHOJI, TTTUIEPUH).

58 Kucnoponconepxaniue coefuHEeHUS: 1
KapOOHOBBIE KUCIIOTHI (YKCYCHAs
KHCJIOTa, CTCAPUHOBAS U OJICHHOBAs

KHCJIOTHI).
59 buonornuecku BakHbIE BEIECTBA! 1
JKUPBI, YTIIEBO/IbI, OCIIKH.
60 XUMHUYECKOE 3arpsi3HEHUE 1
OKPY>KaroIIei CpeJibl U ero
MOCIIEACTBHSL.
Pa3nesn Ne 6.00001menne 3HAaHNIH 110 XMMHMH 32 KYpPC OCHOBHOM IIK0JIbI (84.)
61 [ToBTOpenue. Bemnectna. 1
62 IToBTOpenue. Bemecrtna. 1
63 [ToBTOpenue. Xummnyeckne 1
peakuuu.

64 [ToBTOpeHMEe. XUMHYECKUE PEaKIUU. 1




65

[ToBTOopenue. OcHOBBI HeopraHuueckon | 1

XUMHUHI

66 [ToaroroBka kK MpOMeEXKyTOYHOMN 1
aTTecTaluu

67 Ilpomesxcymounana ammecmauus 1 1
(KonmpoavHnaa paboma).

68 O6o06m1eHne u moBTopeHne «OCHOBBI 1

HEOPraHUYECKON XUMUNY.

KoutpoabHo-uzmepurenbubie MaTepuassl (KUM)

1. Tpoery6osa H.II., CtpensuukoBa E.H. U3natensctBo: BAKO.. — M.: BAKO, 2015

CucremMa KOHTPOJIBHBIX padoT, 1a00pPaTOPHBIX M MPAKTHYECKUX PadoT

[Ipeamer

Mecsn

Paboter

KOHTPOJIbHBIC

nabopatopHbie

(MM IpaKTHYeCKue)

XuMusa

CEHTIOPh

BxoaHoi KOHTPOJIb

OKTSOPH

Konumponvnas paboma Ne 1
no meme «Xumuuecxkue
peakyuu é pacmeopax
INEKMPOAUNO06»

IHpakmuueckasn
paooma Ne 1. Pewwenue
IKCHEPUMEHMAIbHBIX
3a0au no meme
«Inekmponumuueckasn
ouccouuayus).

HOSIOpB

JIeKadpb

IHpakmuueckasn
paooma Ne 2
«H3yuenue ceoiicme
COJIAHOU KUCTIOMbLY.

SHBapb

Konumponvnaa paboma Ne 2
no meme «Hememannwt u ux
COCOUHEHUAY.

IHpakmuueckasn
paooma Ne 3
«H3yuenue ceoiicme
CepHOIl KUC10mbul»

Ilpakmuueckasn
paooma Ne 4
«llonyuenue ammuaxa
U usyuenue e2o
ceoucmey.

(heBpaib

IHpakmuueckasn
paooma Ne 5
«llonyuenue
Y2NIeKUC1020 2a3a U




u3zyyenue e2o ceolcmsa.
Kauecmeennasn
peaxkyusa Ha
KapooHam-uon.

MapT Ilpakmuueckasn
paooma Ne 7
«Pewenue
IKCHEPUMEHMATbHBIX
3a0ay no meme
«Memanno).

arpens Konumponvnaa paboma Ne3
no meme «Memani).

Maii Ilpomesicymounasn
ammecmayus. Hmozosean
KOHmpobnaa paboma.

MarepuannbHo-Texnuyeckoe odecneyeHne

1. Xumus 9 xmace. O.C. IN'abpuensH, U.I'. Octpoymos, C.A.Cnaakos. 3-¢
m3nanue. —M. : npocsemenue 2019.-175c¢.

2. I'apa H.H. Xumus. Ypoxku: 9 k. / H.H. I'apa. — M.: [IpocBemienue.

3. Haconora A.E. Xumus B Tabnmmmax 8-11 kmacc: cnpaBogHoe mocobdue, M:
Hpoda, 2007

4. VranoB B.I'. . Xumus B popmynax 8-11 kmacc: cnpaBodHble MaTepHalbl M:
Apoda,
2007

HNuTepHeT pecypcesr:

1. Mup xumun http://chemistry.narod.ru

2. Kypnan "Xumusa u XKuzns - XXI Bex" http://www.hij.ru
3. Bupryansnas Xumuueckas Illkona http://him-school.ru
4
5

. http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoit
. http://www alhimik.ru Bcepoccutickasi omummnuaza mKoJI-HAKOB 0 XUMUHU
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