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Ilnanupyembie pe3yibTAThl OCBOEHHS COJAEPKAHUSA KYpca XMMHUH B PaMKax

peruoHajbLHOro npoexrta «Touka pocray

PaGouas nporpamma y4eOHOro Kypca no Xumuu uist 8-9 kiaccoB pazpaboTaHa Ha OCHOBE
®I'OC BTOpPOrO MOKOJICHHS, MPUMEPHON MPOrpaMMbl OCHOBHOT'O 00IIEro oOpa3oBaHMs MO XUMHH
(6a3oBbIil ypoBeHb) u aBTopckoil mporpammbl O.C. Tabpuensaa (I'abpuensa O.C. mporpamma
Kypca xumun U1t 8-11 kmaccoB o0mieo0pazoBarenbHbIX yapexaeauii M: JIpoda,2020r).

8 kaacce

JInyHOCTHBIE pe3yJIbTaThl

1. Uarepuopu3ansi  TYMAHUCTHYECKHX,  JEMOKPATUYECKUX M TPAJAULUOHHBIX  IICHHOCTEH
MHOT'OHAIIMOHAJILHOTO poccuiickoro odmiectBa. OCO3HAHHOE, YBAXKHUTEIbHOE U J00pOKENIaTeNIbHOE
OTHOILLIEHHE K HCTOPHUH, KYIbType, TPaAULHUAM, s3bIKaM, LEHHOCTSIM HapoJoB Poccuu um HaponoB
Mupa.

2. PazBuToe MOpajgbHOE CO3HAHME M KOMIIETEHTHOCTh B PEUICHHH MOPAJIbHBIX HpOOJIeM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (OPMHUPOBAHWE HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO IIOBE/ICHUS,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOLIEHHWS K COOCTBEHHBIM IIOCTyNKaM (CHOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO)

3. CchopMupOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YUCHHUIO; YBAKUTEIHHOTO OTHOIICHHS K TPYY.

4.0co3HaHHOE, YBOXXUTEIbHOE U JOOPOXKENATEIbHOE OTHOIIEHUE K JIPYrOMY Y€JIOBEKY, €r0 MHEHHIO,

MHUPOBO33PEHUIO, KYJIbTYPE, A3bIKY, BEpe, TPaKAaHCKONW MO3ULKHU. [ 0OTOBHOCTH BECTH AUAJIOT C APYTUMHU

JIOABMHU M JIOCTUTATh B HEM B3aMMOINOHMMAaHMsI (TOTOBHOCTh K KOHCTPYHPOBaHUIO 0Opa3a mapTHepa o

JUAJIOTY).

5. OCBOCHHOCTD COIHAIILHBIX HOPM, TPABHII MOBEICHUS, posiei U POpM COIMATIFHON JKU3HU B TPYNIax U

cooOuiecTBax.

6.MaTepropu3anys LEHHOCTEH CO3MIAaTeNbHOTO OTHOLIEHHMS K OKpy’Karolled JelcTBUTENbHOCTH,

LIEHHOCTEH COLMAJIBHOTO TBOPYECTBA, LEHHOCTH MPOAYKTUBHOW OpraHU3alMi COBMECTHOMH

JESITeTHbHOCTH, CAMOPEAIN3AIINHY B TPYIINE U OpPTraHU3AIHH.

7. WuTepmopu3zanysi TpPaBWI HHIUBUAYATBHOTO M KOJUIGKTUBHOTO O€30TMacHOTO TIOBEACHHUS B

YpEe3BBIUANHBIX CHTYalUsAX, YIPOXKAIOMIMX O>KMU3HH W 3JI0POBBIO JIIOJIEH, TpaBWII TIOBEACHUS Ha

TPAHCIOPTE U HA JOPOTax.

8.Hanmuuue ombITa HSKOJOTMYECKH OPUEHTUPOBAHHOW pPE(ICKCUBHO-OLIEHOYHOW U MPAKTUYECKOM

NESTeThPHOCTH B JKU3HEHHBIX CHUTYallMsiX (TOTOBHOCTh K WCCIICOBAHWIO TIPUPOMABI, K 3aHATHAM

CEITbCKOXO3SMICTBEHHBIM ~ TPYIOM, K  OCYIIECTBIICHUIO  TPUPOJOOXPAHHON  JICATEIHHOCTH).

PeryasituBubie YY /|

1.YMeHHne caMOCTOSTENbHO ONpPENeNITh edu O0y4eHHUs, CTaBUTh U (OPMYIUPOBATh HOBBIC 33JauM B

yuyebe M TO3HABATEIbHOW JEATENIbHOCTH, pa3BUBaThb MOTHBBI M HHTEPECHl CBOEW IO3HABATEIbHOU

JeSITeTbHOCTH.

OO0yuaromuiicsi CMOXKET:
*  aHANU3UPOBATh CYIIECTBYIOIIME W IJIAHUPOBATh Oydyiiue oOpa3oBaTeibHBIE PE3YIbTaThl; *
UACHTU(PUIMPOBATH COOCTBEHHBIE MMPOOJIEMBI U OIIPEEIIATH TIaBHYIO po0iIeMy;
*  BBIJIBUIaTh BEPCHUHU pelIEHUsI MPoOIeMBbl, HOPMYyIUPOBATh TUIIOTE3bI, IPEIBOCXUILATH KOHEUHBIH
pe3yibTar;



* CTaBUTh IEeNb JESATENIbHOCTM Ha OCHOBE OIpeIelIeHHOW NpoOJieMbl U  CYHIECTBYIOIIUX
BO3MOKHOCTEI;

*  (¢opmynupoBaTh ydeOHBIC 337Uy KaK IIAryd JOCTHXKEHHSI TOCTABICHHOM Lienn
JESITENIbHOCTH;

*  000CHOBBIBATH I1IEJICBbIE OPHUEHTUPHl U NPUOPUTETHI CCHUIKAMHM HA LIEHHOCTH, YyKa3bIBas U
00OCHOBBIBAS JIOTHYECKYIO MTOCIEA0BATEIHHOCTD I11aroB.

2. YMeHue caMOCTOATEIbHO IIJIaHUPOBATh IYTH JOCTUKEHUS 1I€JIed, B TOM YHCJE aJbTEPHATUBHBIC,
OCO3HAaHHO BBIOMpaTh HamOolee >PPEKTUBHBIE CIOCOOBI pelICHHsS y4eOHBIX M IMO3HABATEIBHBIX 3aiad.
OOy4Jarommiicss CMOXKET:

*  ompenensaTh HeoOXOIUMBbIE AeMCTBHE(s) B COOTBETCTBUU C Y4eOHOI M MO3HABATEIbHOMN 3aaaueit
U COCTaBJISTh AJITOPUTM UX BBIOJIHEHUS;

*  00OCHOBBIBaTh M OCYLIECTBIISATH BEIOOP HambOosee 3 (HEeKTUBHBIX CIIOCOOOB perIeHus y4eOHBIX U
[I03HABATEJIbHBIX 33]1a4;

*  ONpeneNsITh/HaXOAUTh, B TOM YHUCIE U3 MPEATOKEHHBIX BAPUAHTOB, YCIIOBHUS JIJISl BBHIIOJHEHUS
y4eOHO U TT03HaBaTeNbHOM 3a/1a4;

*  BBICTpPaWBaTh XKU3HEHHBIC IJIAHBI HA KPATKOCPOUHOE Oynymiee (3asBisATh IENIEBbIE OPUEHTHPHI,
CTaBUTh aJEKBaTHbIE MM 3aJaud M MpelaraTb AEUCTBUS, YKa3blBasg M OOOCHOBBIBAs JIOTUYECKYIO
IIOCJIEZI0BATEIBHOCTD I1aroB);

*  BBIOMpaATh U3 MPEUIOKEHHBIX BAapPUAHTOB U CAMOCTOSITENIBHO HCKATh CPEACTBA/PECYpPCHI IS
pelIeHus 3a/1a4k/IOCTHKEHUS eI,

* COCTaBJIATh IUIAH PELICHUS npoOsnemMbl  (BBIMOJIHEHUS TPOEKTA, IPOBEICHUS
HCCTIeI0BaHUS );

*  OMpeneNnaTh NOTEHIHANbHbIE 3aTPYAHEHUS MPHU pEelIeHUH y4eOHOW M MO3HaBaTeNbHOMN 3a/1aun U
HaXOJUTh CPEJICTBA JUI UX YCTPAHEHUS;
3.YMeHue COOTHOCUTh CBOM JIEUCTBHUS C IJIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYIIECTBIIATH KOHTPOJb CBOEH
NEeSTeIbHOCTH B Tpollecce JAOCTHXKEHUS pe3ysibTaTa, ONpeNesTh CIOCOObl JEHCTBHII B paMKax
MIPEJIOKEHHBIX yCIOBUM M TpeOOBaHMM, KOPPEKTHUPOBaThH CBOM JECWCTBUS B COOTBETCTBUU C
M3MeHstomencs cutyanueil. O0yJarouuiics CMOXKeT:

*  OMpeneNniTh COBMECTHO C MEJaroroM M CBEpCTHUKAMHU KPUTEPUHU IUIAHUPYEMBIX Pe3yJibTaToB U
KPUTEPHH OLIEHKU CBOEH yueOHOMU JeATebHOCTH;

*  CHCTEMaTH3MpOBaTh (B TOM 4HCIE BHIOMPATh TNPHOPUTETHHIE) KPHUTEPUU IIIAHUPYEMBIX
PE3yJIbTaTOB U OLIEHKU CBOEH JESATENbHOCTH;

*  oTOMpaTh MHCTPYMEHTHI JJS OLICHMBAHUS CBOEH NIEATENbHOCTH, OCYILECTBIATH CAMOKOHTPOJb
CBOEH JIeATEIbHOCTH B paMKaX MpPeJIOKEHHBIX YCIOBUN U TpeOOBaHMUH;

*  HaxoJUTh JOCTaTOYHBIE CPEJCTBA JJsi BBIMNOJHEHHS Y4YEOHBIX IEHCTBHII B H3MeHsIOLIECS
CUTYallMU W/WIK IPU OTCYTCTBHUH INITAHUPYEMOTO PE3yJIbTaTa;

*  CBEpATh CBOM JICHCTBHS C €TI0 U, IPU HEOOXOIUMOCTH, UCTIPABIISTH OITUOKH CAaMOCTOSTENBHO.

4.Bnasenue OCHOBaMH CaMOKOHTPOJISl, CaMOOLICHKH, MPUHATHS PpEHIEHUH M  OCYIIECTBICHHUS

OCO3HAHHOTO BHIOOpA B yueOHOW 1 mo3HaBaTeIbHON. OOYJarOIIHIICS CMOXKET:

*  [PUHUMATH pEIICHHE B yUeOHON CUTyallud U HECTHU 32 HETO OTBETCTBEHHOCTD;

*  PETPOCHEKTHUBHO OINpEAENsATh, KaKue NEHCTBHUS MO PELIeHUI0 Y4eOHOM 3ajauM WiId mapaMeTpbl
3THUX JEHUCTBHIA MPUBEIH K MOJYYCHUIO UMEIOIETrocs MPOayKTa y4eOHOW AeITeIbHOCTH;
KommynukaruBubie YV /|

1.YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO ACSTENBHOCTh C yUYUTEIIEM

U CBEPCTHHKAMHU; paboTaTh WHAMBUIYAIBHO W B TpYIIeE: HAaXOAWTh OOIlee pelieHue u



pazpemiath KOHMIMKTH HA OCHOBE COTJIACOBAHMSI MO3ULIUN U yueTa HHTepecoB; GOPMYIINPOBAT,
apryMEeHTHPOBATh U OTCTauBaTh CBO€ MHeHHE. OOyUaloLUIiCs CMOXKET:

— NPUHUMATh MO3UIHMI0 cOOeCeqHNKa, MOHUMAasl MO3UIUI0 IPYroro, pa3inyarh B €ro peuu: MHEHHE
(TOYKy 3peHus), TOKa3aTeIbCTBO (APTYMEHTHI), (aKThl; TUTIOTE3bI, AKCHOMBI, TCOPHUU;

— ONpeNeNsTh CBOM JCHCTBUS U JIEHCTBUS MapTHEPa, KOTOPbIe CIOCOOCTBOBAIM WM MPETSITCTBOBAIH
MPOJYKTUBHOW KOMMYHUKAIIHH;

— CTpPOUTH MO3UTHBHBIC OTHOLICHHA B ITPOLIECCEC WGGHOﬁ U II03HaBaTeJILHOU ACATCIIbHOCTH, —
KOPPECKTHO U apTYMCHTUPOBAHHO OTCTAMBATH CBOXO TOUYKY 3PCHUSA, B JUCKYCCUHU YMCTh BbIABUI'ATb
KOHTPAapryMeHTHI, Tepedpa3upoBath CBOIO MBICITEL (BJIAJCHHE MEXaHU3MOM OSKBUBAJICHTHBIX
3aMeEH);

— KPUTHUYCCKH OTHOCUTLCA K CO6CTBCHHOMy MHCHHUIO, C JOCTOMHCTBOM IIPpU3HABATH OIIM00YHOCTh

CBOETO MHEHMS (€Clii OHO TaKOBO) M KOPPEKTUPOBaTh €ro; — Ipeaiararb ajJlbTepHATUBHOE
peleHre B KOHQJIMKTHON CUTYyallUuu;

— BBIACTATH 0611_[}/'1-0 TOYKY 3pCHU B JUCKYCCHHU,

— JIOTOBapHBAThCS O MPaBWIIaX U BOMpPOCax sl 0OCYKIEHUSI B COOTBETCTBUU C TIOCTABICHHOMN Mepes
IPYIIION 3aayen;

— OpraHu30BbIBaTh y4eOHOE B3aWMOJAEWUCTBHUE B Trpymme (ONpenesaTh OOIIME LEeNH, PacHpelesTh
pOJIu, 1I0TOBapUBAThCS IPYT C APYTOM U T. 1.);

— yCcTpaHATh B paMKax Juajora pas3pelBBl B  KOMMYHHKAlUH, OOYCJIOBJIEHHBIE
HEMIOHUMAaHUEM/HETIPUSATUEM CO CTOPOHBI coOeceHMKa 3ahaud, (GOpMbl WM COJEpPKAHUA
JMaJora.

2.YMeHHe OCO3HaHHO HCIOJb30BaTh pEUYEBbIE CpPEACTBA B COOTBETCTBUM C 3ajade

KOMMYHMKAIUH JUUIsl BBIPAXKEHUSI CBOMX YYBCTB, MBICIEH U MOTpeOHOCTEH /IS MJIAaHUPOBAHUS U

PETYJIALIMA CBOEH NEATENbHOCTH; BIAJCHHE YCTHOM M NUCBMEHHOW pEYbl0, MOHOJIOIMYECKOHN

KOHTEKCTHOM peubto. O0ydaronuiicss CMOXKeT:

*  ONpeAesATh 33Ja4y KOMMYHHUKAIIUU U B COOTBETCTBUM C HEM 0TOMpaTh peueBble CPEACTBA;

* OTOMpaTh U HCIIOJIb30BATh PEUYEBBIE CPEACTBA B MPOLIECCE KOMMYHUKAIMK C APYTUMU JIHOJbMU
(nmasior B mape, B MaJIoi Ipymrie u T. 1.);

* TMpEeACTaBIATh B YCTHOM WJIM NUCbMEHHOW (opMe pa3BepHYThI IJIaH COOCTBEHHOU
NeSITENIbHOCTH;

*  coOnr0/1aTh HOPMBI MMYOJUYHOM peUM, perJjaMeHT B MOHOJIOTE U JIMCKYCCHU B COOTBETCTBUH C
KOMMYHUKATHUBHOM 3a/1a4uei;

*  BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHUE (CYXKACHHE) U 3alpallliBaTh MHEHUE MapTHEpPA B paMKax
JMaJIora;

* [pPUHUMATh pelIeHHE B XO/€ AMAJIOra U COrJIaCOBBIBAThH €r0 ¢ COOECETHUKOM;

* CO3/aBaTh NHUCbMEHHBIE «KJIMIIUPOBAHHBIE» M OPHUTHHAIbHBIE TEKCThl C HCIOJIb30BAaHUEM
HEOOXOMMBIX PEUYEBbIX CPE/ICTB;

*  HCINOJNb30BaTh BepOasjbHbIE CPEICTBA (CPEACTBA JIOTUUECKOM CBSA3H) JJISl BBIAETICHUS! CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIIJICHUS;

*  HCIOJNb30BaTh HeBepOabHbIC CpeacTBa WIM  HarjasAHble  MaTepHallbl,
[IOJIrOTOBJIEHHbIE/0OTOOPAaHHBIE 1101 PYKOBOJCTBOM YUUTEJIS;

* Jenarb OLECHOYHBIM BBIBOJ O JOCTMIKCHMM IL€IM KOMMYHMKAIMU HEIOCPEACTBEHHO IIOCIE
3aBepILICHHs] KOMMYHUKAaTUBHOI'O KOHTAKTa 1 00OCHOBBIBATH €TO.



3.®opMupoBaHue u pa3BuTHE KOMIIETEHTHOCTH B o0nactu MCIIOJIb30BaHUS

MH(POPMaITMOHHOKOMMYHHUKAIIMOHHBIX TexHoyorui (nanee — MKT). OOyvaronuiics CMOXKET:

*  LeJICHANpPaBJICHHO HCKaTh W MCIIONB30BaTh HH(POPMALMOHHBIE PECYpPCHl, HEOOXOAUMBIE IS
pelIeHrs y9eOHBIX U MPaKTUIECKUX 3a/1ad ¢ momotisio cpeacts UKT;

*  BBIOMpPATh, CTPOUTH M HCIOJB30BATh AJCKBATHYIO HH(MOPMAIMOHHYIO MOJENb ISl Mepeaadu
CBOUX MBICJIEH CpEICTBAMH E€CTECTBEHHBIX M (POPMAIIBHBIX SI3HIKOB B COOTBETCTBHM C YCIOBUSMH
KOMMYHUKAIIH;

*  BBICNATH MH(POPMALMOHHBIA acleKT 3a/Ja4yd, ONepUpOBaTh JAHHBIMU, HCIOJIB30BATH MOEIH
pellIeHus 3a/1auH;

* HCNOJNb30BaTh KOMIIBIOTEPHBIE  TEXHOJIOTMM  (BKJIIOYAass BHIOOpP  aJeKBaTHBIX  3ajaue
MHCTPYMEHTAJIBHBIX MPOTPAMMHO-AIMIAPATHRIX CPEACTB U CEPBHUCOB) JUIS peIIeHUs] HHPOPMALMOHHBIX
U KOMMYHHUKAIIMOHHBIX Y4eOHBIX 33Ja4, B TOM YHCIIE: BBIYMCIICEHUE, HATUCAHHE MHCEM, COUYMHEHUN,
JOKJIaJIOB, pedepaToB, CO3JaHUE MPE3CHTAIUIN U Jp.;

*  HCHOJB30BATh HHPOPMAIUIO C YUETOM ITUYECKHUX H MTPABOBBIX HOPM;

* co3naBaTh MH(OPMAIMOHHBIE PECYpChl Pa3HOTO TUMNA W IS Pa3HBIX ayAUTOPUN, COOIOIATh
MH(GOPMAIIMOHHYIO TUTHEHY U MpaBHia HHPOPMAITMOHHOW O€30MaCHOCTH.

ITo3znaBaresibHbIE YY |

1 . onpenensaTh NOHATHSL, CO3/1aBaTh 0000IIEHNS, YCTAHABIMBATh aHAJIOIMH, KJIacCU(PUIIMPOBATh,

CaMOCTOSITENIFHO BBIOMPATh OCHOBAaHUS M KPUTEPUH JUIS KIAaCCH(MKALMHU, YCTaHABIMBATH

IIPUYMHHO-CJIEICTBEHHbIE  CBA3M, CTPOUTH JIOTUYECKOE PACCYXKJIEHUE, YMO3aKIIOUEHHE

(MHIYKTUBHOE, J€IYKTUBHOE, [10 AaHAJIOTUH) U JeNaTh BBIBOAbL. O0yJaromuiicsa CMOXKET:

. OTIPEETSATh 00CTOSATENBCTBA, KOTOPHIE MPEIIIECTBOBAIN BOZHUKHOBEHUIO CBSI3H MEXKIY
ABJICHUSIMU, U3 3THUX OOCTOSITEJIBCTB BBLACIATH ONPENEINSIOIINE, CIOCOOHBIE OBITH MPUUMHON
JTAHHOTO SIBJICHUSI, BBISIBIISITH TIPHYMHBI M CIICJICTBHS SIBIICHHIA;

. CTPOMUTH pacCyXJIeHHE OT OOLIMX 3aKOHOMEPHOCTEW K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

. CTPOUTH PacCyX/JEHHE Ha OCHOBE CPaBHEHHS MPEAMETOB U SIBICHUMN, BBIIEISS IPU 3TOM
o0111e Npu3HaKy;

. u3JaraTh MOJy4eHHYIO HHPOPMALIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1auu;
* CaMOCTOSTENbHO YyKa3blBaTh Ha HH(OpPMAIMIO, HYXKAAWOLIYIOCS B IpOBEpKe, Mpeiarate U
MPUMEHSITH CIIOCOO MPOBEPKH TOCTOBEPHOCTH MHPOPMAIIUH;

. BepOaIM30BaTh SMOLIMOHATIBLHOE BIIEYATICHHE, OKa3aHHOE HA HETO UCTOYHUKOM,;

. OOBSCHATH SIBJICHMS, TIPOLECCH, CBSI3M M OTHOILIEHUS, BBIABISEMBIE B XOJ€
MO3HABATEILHOM M HCCIEA0BATENLCKON JIeSTeNbHOCTH (MIPUBOJUTH OOBSICHEHHE C M3MEHEHUEM
dbopMBI TIPE/ICTABIICHUS; OOBSICHATD, NETATU3UPYS WX 00001ast; OOBSICHATh C 3aJJaHHOW TOYKH
3peHus);

. BBISIBJISITH U HAa3bIBATh MPUYMHBI COOBITHUS, SBJIEHUS, B TOM YKCJIe BO3MOXKHbBIE /Hanbosee
BEPOSITHBIE NPUYMHBI, BO3MOXKHbIE TIOCIEJCTBHS 33JaHHOM TMPUYMHBL, CaMOCTOSTEIBHO
OCYIIECTBIISII IPUUMHHO-CJIEICTBEHHBIN aHaIN3;

. JienaTh BBIBOJI HA OCHOBE KPUTHMYECKOTO aHajIM3a Pa3HBIX TOYEK 3pPEHHs, MOATBEPKIATh
BBIBOJI COOCTBEHHOW apryMeHTaluel WM CaMOCTOSITENIbHO MOJIYyYeHHBIMU TaHHBIMU.

2.co31aBaTh, MPUMEHITh U NPeoOpa30BbIBATh 3HAKU U CHUMBOJIBI, MOJEIH M CXEMBI JJIS PELICHUs

y4eOHBIX M MMO3HABATEIbHBIX 3a7au. O0yJaromuics CMOXeT:

. 0003HaYaTh CHMBOJIOM M 3HAKOM TMPEAMET U/UITH SIBIICHUE;



° OMMPECACIIATh JIOTUYCCKHUE CBA3M MEXKAY NOpCIMETaMU n/unu SIBJICHHUAMU, 0003HaYaTh
JaHHBIC JIOTUYCCKUEC CBA3U C IIOMOIIBIO 3HAKOB B CXEMC,

. co3JlaBaTh a0CTPAKTHBIN WM peaibHbII 00pa3 mpeaMeTa U/HiH SIBICHHUS;
. CTPOUTH MOJIEITIH/CXEMY Ha OCHOBE YCIIOBHH 33/1a4M W/MIIH CIIOCO0a ee PerIeHus;
. co3llaBaTh BepOajbHBbIC, BEIIECCTBEHHBIE W WH(MOPMAIMOHHBIE MOJEIU C BBIICICHHEM

CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIsl ONpeaeNieHHus crocoba perieHus 3a7adyd B
COOTBETCTBUU C CUTYALIUEH;

. MEPEBOUTH CIOKHYIO MO COCTaBY (MHOTOAacleKkTHY0) MHGOpManuioo u3 rpadudeckoro
i (popMaTM30BaHHOTO (CHMBOJIBHOTO) MPEACTABICHUS B TEKCTOBOE, M HA00OPOT;

. CTPOUTBH CXEMY, AITOPUTM JEHCTBUSA, UCHPABIATh WM BOCCTAHABIMBATh HEU3BECTHBIN
paHee alIrOpUTM Ha OCHOBE HMEIOIIETrocs 3HaHMSA 00 OO0BEeKTe, K KOTOPOMY IPUMEHSETCS

AITOPUTM;
. CTPOUTH JIOKA3aTENIbCTBO: MPSMOE, KOCBEHHOE, OT MIPOTHUBHOTO;
. aHaAJIM3UPOBATh/peeKcUpoBaTh OMBIT Pa3pabOTKU W peaau3aluu y4eOHOTO MpPOEKTa,

UCCIIEIOBaHMs (TEOPETUYECKOT0, AMIMPUYECKOr0) Ha OCHOBE MPEIOKEHHON MpoOIeMHON
CHUTYAaIlUH, TIOCTABJICHHOH LM W/WIN 33JaHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3ynbTaTa.
3.CMBICIIOBOE UTEHHE.
OO0yyaromuiics CMOXKeT:

. yCTaHaBJIMBaTh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOLIECCOB,;
. PE3IOMUPOBATh INIABHYIO UCI0 TEKCTA;
. npeoOpa3oBbIBATh TEKCT, «IIE€PEBOAA» €ro B APYI'YI0 MOAAIbHOCTb, MHTEPIPETHPOBATH

TEKCT (Xy[I0)KECTBEHHBIN M HEXYI0’KECTBEHHBIN — YUeOHBIH, HAyYHO-[IOMYJISPHBIH,
uHOpMaIMOHHbBIH, TekcT non-fiction); ¢ kpurHueckn
OIICHUBATH COJIEPKaHUE U (HOPMY TEKCTa.
4.®opMHUpOBaHHE W Pa3BUTHE DKOJIOTHYECKOTO MBIIUICHUS, YMEHHE IIPHUMEHATh €ro B
MO3HABATEIbHONW, KOMMYHUKATUBHOW, COIMAIBHOW  MNpakTHKE ©  [podeccuoHambHO

OpUEHTALHH.
OO0y4aromIHIiCs CMOXKET:
. OTIpE/IETISATH CBOE OTHOIICHHE K MPUPOIHOMN CpeIE;
. aHAIM3UPOBATh BIMSHUE OSKOJOTHYECKMX (DAaKTOPOB Ha Cpely OOUTaHUS IKHUBBIX
OpPTaHU3MOB;
® IIpOBOAUTH HpH‘—IHHHBIﬁ u BepOHTHOCTHBIfI AHAJIN3 3KOJIOTMYCCKUX CHTyaHHﬁ;
. paclpoCTpaHsATh HKOJOTMUYECKWE 3HAHUA M YYacTBOBaTh B MPAKTHYECKHUX JAeNaX I10

3alIUTE OKPYKAIOIIEH CPEebl;
. BBIPAKAaTh CBOE OTHOLICHUE K IIPUPOJIE YEepEe3 PUCYHKH, COUMHEHUS, MOJEIIH, IIPOCKTHBIE
paboTHI.
5. Pa3BuTme MOTMBanMU K OBJAQJCHUIO KYJIBTYPOM aKTUBHOI'O MCIIOJIB30BAHUS CIOBApEH M APYTHX
MOUCKOBBIX cucTeM. OOydaronmiics CMOXKET:
*  OomnpenensaTh He0OXOAUMBbIE KITFOUEBbIe TOMCKOBBIE CJIOBA U 3aIPOCHI;
*  OCYUIECTBJIATH B3aUMOJIEUCTBUE C 3JIEKTPOHHBIMHU [IOMCKOBBIMHU CUCTEMAaMHU, CIIOBAPSIMH;
*  (opMupOBaTh MHOKECTBEHHYIO BHIOOPKY M3 TOMCKOBBIX MCTOUHUKOB JJIsi O0BEKTHBU3AINU
pE3yNIbTATOB IIOUCKA;
*  COOTHOCHTb ITOJIy4ECHHBIE PE3YJIbTATHI IOUCKA CO CBOEH NEATEIbHOCTBIO.

IIpenmeTHble pe3yJIbTaThl



OOyuaromuiics HayuuTcs 8 Kiace
XapaKTepHu30BaTh OCHOBHBIE ~ METOJBI NO3HaHWA:  HaOJIIo/eHHE,
U3MEpEeHue, IKCICPUMEHT;
ONKCBHIBATh CBOWCTBA TBEPIBIX, JKUJAKHX, Ta3000pa3HBIX BELIECTB, BBIJCHAS HX
CYIECTBEHHBIE ITPU3HAKHY;
pacKpbIBaTh CMBICII OCHOBHBIX ~ XUMHYECKUX TMOHSATHHA «aTOM»,
«MOJIEKYJIa,

«XUMUYECKUHN SJIEMEHT», «IIPOCTOC BEIIECCTBO», «CIOXKHOEC BEIICCTBO», «BAJICHTHOCTbH),
«XHUMHUYCCKas pCaKHrsia», UCIIOJIb3Yysd 3HAKOBYIO CUCTCMY XUMHU,

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS! MAacChl BEILLECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOH TEOPUH;

pas3nyaTh XUMUYECKUE U (PU3NYECKHE SBICHHUS;

Ha3bIBaTh XUMUYECKUE 3JICMEHTHI;

OIIpesieNIATh COCTaB BELIECTB M0 UX hopMyiam;

OIpEEIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OIIpeNeNATh THIl XMMUYECKUX peaKIuii;

Ha3bIBATh MPU3HAKU M YCIOBHS MPOTEKAHNUS XUMUYECKUX PEaKIIHIA;

BBISBJIATh IIPU3HAKH, CBHJIETENBCTBYIOLIME O MPOTEKAHWM XUMMYECKOH peakuuu Mpu
BBITTOJIHEHIUH XHMHUYECKOTO OIBITA;

COCTaBIIATH (POPMYITBI OWHAPHBIX COETUHEHHIA;

COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIIA;

coOuro1aTh MpaBuiia 6€30macHON paboThl IPU MPOBEICHUH OIIBITOB;

M0JIb30BATHCS 1A0OPATOPHBIM 000PYAOBAHUEM U MOCYAOM;

BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA M0 (POpMyJsie COeAMHEHNUS;

BBIYUCIIATh KOJMYECTBO, 00bEM MWJIM MacCy BeIllecTBa IO KOJMYECTBY, 00BbeMy, macce
peareHToB WK IPOAYKTOB PEAKIINH;

XapakTepu3oBaTh (pu3MUecKre W XMMUYECKHE CBOWMCTBA MPOCTHIX BELIECTB: KHCIOpOJa U
BOJIOPOJIa;

H0JIy4aTh, COOMPATh KUCIOPOA U BOJOPOL;

pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HOro BELIECTBA: KUCIOPO, BOJOPOS;

pacKpBIBaTh CMBICIT 3aKOHAa ABOTa/IpO;

pPacKpbIBaTh CMBICH MOHATUHN «TEIIOBOM 3P PEKT peakinm», «MOJISPHBINA 00BEMY;
XapakTepu3oBaTh (HU3NYECKHEe U XUMHUUECKUE CBOICTBA BOJIBI;

pPacKpbIBaTh CMBICI MOHATHUS «PaCTBOPY;

BBIYHUCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH pPACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COEIMHEHUS U3YUYE€HHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;

XapaKkTepu3oBaTh  (U3MYECKHME W  XHMHUYECKHE  CBOMCTBA  OCHOBHBIX  KJIAaCCOB
HEOPraHMYECKUX BEIECTB: OKCUAOB, KUCIOT, OCHOBaHUI, COJIEH;

OTIpeNIeNIATh IPUHAAJICKHOCTh BEIIECTB K ONPEACTICHHOMY KJIacCy COCMHEHUM;

COCTaBJIATh (POPMYJIBI HEOPIAHUYECKUX COEIMHEHUH N3YUEHHBIX KIIACCOB;

IPOBOJIUTH OMBITH, TOATBEPKIAIOIIME XUMHUECKHE CBOMCTBA W3YYEHHBIX KIJIACCOB
HEOPraHMYECKUX BEIIECTB;



pacro3HaBaTh ONBITHBIM IYTEM PAcCTBOPOB KHCIOT U IIEJNOYEH MO M3MEHEHHUIO OKpacKu
WHJUKATOPA;

XapaKTepU30BaTh B3aUMOCBSI3b MEXAY KIaCcCaMHU HEOPraHUUECKUX COCIUHEHMI;
packpsiBaTh cMbich [lepuoanueckoro 3akona [[.M. Menneneena;

OOBSICHATh (PU3NYECKUN CMBICI aTOMHOTO (TIOPSAIKOBOI0) HOMEpAa XUMUYECKOTO 3JIEMEHTa,
HOMEpPOB I'PYIIbI U nieproa B nepuoandecko cucreme .M. Menneneena;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS! CTPOSHUSI aTOMOB, CBOICTB 3JIEMEHTOB B Ipejeax
MaJIbIX IIEPUOJI0B U IVIABHBIX MOATPYIII;

XapaKTepu30BaTh XUMHUYECKHE OJJIEMEHThI (0T BOAOpOAAa 1O KalblUs) Ha OCHOBE HX
N0JIO’KEHUsI B nepuoauueckoil cucreme J[.M. MeHneneeBa u 0COOEHHOCTEN CTPOEHHUS UX
aTOMOB;

COCTaBJIATH CXEMBI CTPOCHHA aTOMOB IIEPBBIX 20 smemMeHTOB HCpHO,Z[H‘IGCKOﬁ CHCTEMBI

J.1. Menneneena;

PacKpbIBaTh CMBICII MOHATHH: «XMMHUYECKasl CBI3bY, «AJIEKTPOOTPUIIATESILHOCTDY;
XapaKTepI/I?;OBaTI) 3aBUCUMOCTH (1)I/I3I/I‘-ICCKI/IX CBOI>'ICTB BCIICCTB OT THUIIA KpHCTaHHquCKOﬁ
PEIICTKY;

OTIPENICTIATh BUJI XUMUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUHCHUSX;

M300pakaThb CXEMbl CTPOCHMSI MOJIEKYJ BEHIECTB, OOpa30BaHHBIX pa3HBIMU BHJIAMU
XHUMHYECKHUX CBI3EM;

pacKpbIBaTb  CMBICH  TOHATUA  «HMOH»,  «KATHOH», «AHUOH»,  «IJIEKTPOJUTHD,
((HGBJIGKTpOJII/ITI)I», <<3JIGKTpOJII/ITI/I‘-IGCKaH Jucconuanusiy», «OKHUCIIUTCIIb», «CTCIICHb
OKHCJIEHHA» «BOCCTAHOBUTEIIbY, «OKUCIEHHUE), «BOCCTAHOBIIEHHE,

OTIPEIETISATh CTENEHb OKUCIIEHUS aTOMa 2JIEMEHTa B COCIMHEHUH,

PacKpbIBaTh CMBICI TEOPHUH SJIEKTPOIUTHUECKOU TUCCOIUALIUY;

COCTaBJIAITh YPABHEHHUS JIEKTPOITUTUYECKON TUCCOIMALAN KUCIIOT, IIEI0YEn, CONE;
OOBSCHATH CYIIHOCTh TpOIecca ANIEKTPOIUTUYECKON TUCCOLMAIMN M PEAKIUil HOHHOTO
oOMeHa;

COCTABJIATH ITOJIHBIC U coxpameHHme NOHHBIC ypaBHCHI/Ifl peaKHI/II/I 06M€Ha;

OTIpeAeIATh BOZMOXKHOCTh MPOTEKAHMsI peaKliif HOHHOTO OOMEHa;

HpOBOI[I/ITB peaKHI/II/I, HOI[TBCp)KI[aIOHH/Ie KaqGCTBeHHBIﬁ COCTaB pasnnqm,lx BCIIICCTB,
ONpeeNsATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTAaBJIATH ypaBHeHI/Iﬂ OKHUCINTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ;

HA3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOM PEaKIUH;

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC peaKI_[I/II/I 110 pa3J'II/I'-IHBIM HpI/ISHaKaM;

xapaKTemeBaTL B3aMOCBS3b MG)K}Iy COCTaBOM, CTpOGHI/IeM 158 CBOIZCTB&MI/I
HEMETAJIJIOB;

MPOBOAWTH OMBITHl MO TOTYyYEHHUIO, COOMPAHHIO W HW3YYCHHIO XHMHYECKUX CBOWCTB
ra3000pa3HBIX BEMIECTB: YTIIEKUCIIOrO ra3a, aMMHaKa;

paCHOSHaBaTI) OIIBITHBIM HYTGM I‘33006p33HOF0 BCIICCTBA: er'IGKPIC.]'IBIfI ra3 1 aMMHaK,;
XapaKkTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAILIIOB;
TPaMOTHO 0OpamaThCs C BEIIECTBAMHU B MIOBCETHEBHOM KU3HHU



OOyyarommiicst MOJY4YUT BO3MOKHOCTh HAYYHTHCS

*  gbI0BUCAMDb U NPOGEPIMb IKCNEPUMEHMATLHO SUNOME3bl 0 XUMUYECKUX CBOUCMEAX 8euecmas
HA OCHOBE UX COCMABA U CMPOEHUS, UX CHOCOOHOCIU 6CMYNAMb 8 XUMUYECKUe Peakyuu, 0 xapakmepe u
NPOOYKMAX PA3IUYHBIX XUMUYECKUX PeAKyUil;

*  Xapaxkmepuzoeams Gewjecmed No COCmagy, CMpPOEHUN) U CEOUCMBAM, YCMAHABIUBAMb
NPUYUHHO-CLEOCMBEHHbLE CEA3U MENCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eUeCmEd,

*  CcoCmasnsmes MONEKVIAPHLIE U NOJHble UOHHbIE VPABHEHUS NO COKPAWCHHBLIM UOHHbIM
VPABHEHUSIM,

*  npocHo3uposamo CnocooHoCmb seuecmesa NPOSIGIISNb OKUCIUMeE/IbHbIE unu
B0CCMAHOBUMENbHBLE CEOUCMEA C YHENMOM CMeNneHel OKUCICHUsL dINEMEHNMO8, 8X00AUUX 8 €20 COCMAS;

*  cocmagnamv YPAGHEHUs.  peakyutl, COOMBeMCmMBYIOWUX Nocie008ameIbHOCU
npespauienuil HeOpP2aHU4EeCKux 6ewecmes PasiudHblX Kiaccos;

*  gbl0BUCAMb U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOME3bl O pPe3yIbmamax 6030eUCmelsl
PA3TUYHBIX YAKMOPO8 HA UMEHeHUe CKOPOCMU XUMUYECKOU PeaKyull,

*  UCNONB306aMb NPUOOPemeHHble 3HAHUSL Ol IKON02UYECKU 2SPAMOMHO20 NOBCOCHUS 6
OKpYdHcaroueli cpeoe;

*  UCnoIbL3068amMb NpuUObpemenHble Kalouesble KOMNEeMeHYuu Npu GblNOJHEHUU NPOeKmos U
VUeOHO-UCCIe008AMENbCKUX 3A0ad NO  U3YYEHUIO CBOUCMS, CHnoc0008 NONYUeHUus U pPAcNnO3HABAHUS
seuiecmas;

*  00bEeKMUBHO OYEHUBAMb UHGOPMAYUIO O 8eUieCBAX U XUMUUECKUX NPOYEeCCax,

*  Kpumuyecku OMHOCUMbCS K NCEBOOHAYHUHOU UHGOpMayuu, Hed0OPOCO8eCmMHOU peKiame 6
cpeocmeax MaccoBol uHgopmayuu;

*  0CO3HABAMb 3HAYEHUe MEeOPEeMUYECKUX 3HAHUL N0 XUMuUU OISl NPAKMUYECKOU OesimelbHOCmU
yenoeexa;

asamv Mooenu u cxemul OJisl peuleHus Y4eOHbIX U NO3HABAMENbHBIX 3a0ay, NOHUMAMb He0OX0OUMOCHIb
H00eHUsI NPeONUCAHULL, NPedsacaemblx 8 UHCMPYKYUSIX NO UCNOIb308AHUIO IEKAPCME, CPEOCmE

MOBOU XUMUU U Op
9 ki1ace

JINYHOCTHBIE pPe3yJIbTAThI

1. Poccuiickas rpaxaaHckas HASHTUYHOCTD (IATPUOTHU3M, YBaxkeHHe K OTeuecTBy, K MPOLLIOMY U
HACTOAIIEMY MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTH W JONTa MeEpen
Ponunoli, uneHTtudukamus ceds B KadecTBe TpaxkaaHmHa Poccuu, cyObeKTHBHas 3HAYUMOCTH
HCIOJIb30BAaHUSI PYCCKOTO SI3bIKA U SI3BIKOB Hapoa0B Poccum, oco3HaHWE W ONIYIICHWE TUYHOCTHOU
CONPUYACTHOCTH  CyAhOE€  pocCHiicKoro  Hapojaa). VHTepwopu3alus  T'yMaHHCTHYCCKUX,
JEMOKPATUYECKUX W TPAAUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIIBHOTO POCCHHCKOTO OOIIECTRa.
Oco3HaHHOE, YBOXHTEIHHOE M JOOpOXKENaTeIbHOE OTHOILICHHE K HCTOPHH, KYIbType, PEIUTHH,
TpagulusaMm, sA3blKaM, HEHHOCTAM HAapOJ0B Poccun u HapOoa0B MHpa.

2. T'OTOBHOCTh M CIOCOOHOCTh OOYYAIONIMXCS K CaMOPa3BUTHIO M CaMOOOpa30BaHHMIO HA OCHOBE
MOTHBAallMK K OOYYEHHUIO W T[I03HAHHWIO; TOTOBHOCTh M CIHOCOOHOCTH OCO3HAaHHOMY BHIOOPY H
MOCTPOCHHIO NAbHEHINEH WHANBHIYATBHON TPaeKTOPUU 00pa3oBaHUs Ha 0a3e OPUCHTUPOBKH B MHPE
npodeccuii 1 MpohecCHOHANBHBIX MPEANOYTEHUH, C YYETOM YCTOHYMBBIX TTO3HABATEILHBIX HHTEPECOB.



3.I'0TOBHOCTH Ha OCHOBE 3HaHWsI HOPM MOPAJIH, lyXOBHBIX UA€AJIOB U KYJIbTYPHBIX TPaJULIAN
HaponoB Poccnn, K CO3HATENIPHOMY CaMOOTPAaHUYEHHUIO B IOCTYIIKAaX, MOBEACHUH, PACTOYUTEIBEHOM
norpedutenscTBe; CHOpMUPOBAHHOCTH OTBETCTBEHHOTO OTHOILEHHS K YYCHMIO; YBAXKUTEIHHOTO
OTHOILIEHUS K TPYY, HAJIMYKE ONBITA Y4ACTHs B COLMAIIBHO 3HAYUMOM TPYIE.
4. CpopMHUPOBAHHOCTh LIEIOCTHOIO MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAYKH M OOILECTBEHHOH MPAKTUKH, YYUTHIBAIOLIETO COLUAIBHOE, KYJIbTYpPHOE, SI3BIKOBOE,
IyXOBHOE MHOT'000pa3re COBPEMEHHOTO MHpA.
5.0co3HaHHOE, YBAKUTEIHHOE U T00pOXKETaTeIbHOE OTHOIICHHE K JPYTrOMY YeJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO, KYJIBTYpE, S3bIKY, BEpPE, IPAXKAAHCKON NO3ULINHU. ' 0OTOBHOCTh U CIIOCOOHOCTH BECTH
JMAJIOT C IPYTUMHU JIFOJbMH U IOCTUTaTh B HEM B3aMMOIIOHUMAaHMs (TOTOBHOCTh K KOHCTPYHPOBAHUIO
o0Opa3a mapTHepa IO JUaJory, TOTOBHOCTb K KOHCTPYMPOBaHHIO 00pa3za JONYCTUMBIX CIOCOOOB
JI1aJIora, FTOTOBHOCTb K KOHCTPYMPOBAHUIO MIPOLIECCA AUAJIOra KAK KOHBEHIIMOHUPOBAHUS HHTEPECOB,
MpoIelyp, TOTOBHOCTh U CIIOCOOHOCTH K BEJICHHIO IIEPETOBOPOB).
6. OCBOEHHOCTb COLMAIBHBIX HOPM, IPABUJ MOBEIEHUs, posied U (OpM COLHUAIBHOW KU3HU B
rpynmnax M cooOIliecTBax. YyacThe B LIKOJbHOM CaMOYIPaBICHMM U OOLIECTBEHHOW >KHU3HU B
Ipeseaax BO3PACTHBIX KOMIIETEHLUH C y4ETOM DPETHOHAIbHBIX, STHOKYJIBTYPHBIX, COLHMAIbHBIX U
HKOHOMHYECKUX OCOOEHHOCTEH ((popMupoBaHHE FOTOBHOCTH K yJYacTHIO B MpOIECcCe YIMOPSAI0YCHHUS
COLIMAJIbHBIX CBSI3€M M OTHOLIEHHM, B KOTOPBIE BKIIIOUEHBI U KOTOPbIE (POPMUPYIOT CAaMH YHaLUECH;
BKJIIOUEHHOCTb B  HEINOCPEICTBEHHOE TIPAXJAHCKOE ydacTHE, TOTOBHOCTb Y4acTBOBaTb B
KHU3HEIEATEIBHOCTH IIOIPOCTKOBOTO OO0I1IECTBEHHOTO 00beIMHEHNS, IPOLYKTHUBHO
B3aMMOJCHCTBYIOIETO € COLMAIBHOM CpEeNOW M COLUAJIBHBIMU MHCTUTYTAMM; MHTEPUOpHU3ALUs
LIEHHOCTEH  CO3MJATEIBbHOIO OTHOLIEHUS K OKPYXKAIOLIEH JIEeUCTBUTENBHOCTH, LIEHHOCTEH
COLIMAJIBHOTO TBOPYECTBA, [IEHHOCTH NPOAYKTUBHOM OPraHU3alli COBMECTHOM JESATEIBHOCTH.
7. VHTepuopuzauusi NpaBUI HHIMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOrO TIOBEIECHUS B
YPE3BBIYAWHBIX CHUTYalUAX, YIPOXKAIOLUX JKU3HU U 3J0POBBIO JIIOJEH, IPaBUII IOBEICHHS Ha
TpPaHCIOPTE U Ha Joporax; cHOpMHUPOBAHHOCTh OCHOB XYAOXKECTBEHHON KYJIbTYPbl OOyUYalOLIUXCS
KaK 4acTH MX OOIIed AyXOBHOHM KyJbTYphl, Kak 0CO0OOro crmocoba MO3HAHUS >KU3HU U CPEACTBA
OpraHu3aIyy OOIICHUS;
8. Hanmuuue ombITa 5KOJIOTMYECKH OPUEHTHPOBAHHOM peQIIeKCHBHO-OLIEHOYHOM M INPaKTHYECKOH
JeSITEeNbHOCTH B JKM3HEHHBIX CHUTYyalUsiX (TOTOBHOCTh K MCCJIEIOBAHUIO HPUPOIBI, K 3aHATUSAM
CEJIbCKOXO03SIICTBEHHBIM TPY/IOM, K OCYILIECTBICHUIO IPUPOJOOXPAHHON NESATENbHOCTH).
PerynsaTusueie YY ]

1.YMeHue caMOCTOSITENIbHO OMPEeNATh el 00yueHus, CTaBUTh U POPMYIHpPOBATH HOBBIC 33/1a4u B y4debe u
MO3HABATENILHON  JIEATENBHOCTH, pa3BUBaTh MOTHUBBI U HWHTEPEChl CBOCH MO3HABATEIBLHOMN
eI TENILHOCTH.

OO0y4aroIHiics CMOXKET:

. aHAJIM3UPOBATh CYLIECTBYIOIINE U IIJIAHUPOBATh Oy Tylre 0Opa3oBaTelbHbIe Pe3yIbTaThl;

. UACHTU(PUIMPOBATH COOCTBEHHBIE MPOOIIEMBI U ONIPEEIATh IIaBHYIO IPOOIIEMY;

. BBIIBUTATh BEPCUU PEIIEHUs TPO0IeMbl, (HOPMYITHPOBATH TUIIOTE3bI, IPEIBOCXUIIATD

KOHEUHBIN pe3ysbTarT;

. CTaBUTh LENb JIEATENPHOCTH Ha OCHOBE OINPEAEICHHOM NpoOieMbl M CYIIECTBYIOIIUX
BO3MOXKHOCTEIA;

. ¢dbopMynHMpoBaTh yueOHBIE 3aa4l KaK LIard JOCTHXKEHUS MMOCTABICHHOW LEIH ACATEIbHOCTH;

* 000CHOBHIBAThH LEJICBBIC OPUCHTUPBI U NPUOPUTETHI CChIUIIKAMH HAa HCHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTUYCCKYIO ITOCTIEA0BATCIIBHOCTD IAros.



2. YMeHue caMOCTOSITENIbHO TIAHUPOBATh MYTHU JOCTHUKEHUS IieJiel, B TOM YHCJie albTepHaTUBHbIC,
OCO3HAaHHO BBIOMpATh HambOosiee 3PGEeKTUBHBIE CIIOCOOBI perIeHUsT Y4eOHBIX M ITO3HABATEIIbHBIX
3agad. OOyyaromuncs CMOXeT:

*  OmpenenaTh HEoOXOIUMbIE JIeHCTBUE(S) B COOTBETCTBUU C YU€OHOW W TO3HABATEIBHON 3a1aucit

U COCTaBJISTh AJITOPUTM UX BBIIOJIHEHUS;

*  00OCHOBBIBaTh U OCYIIECTBIISITh BBIOOP Hanbonee 3 (HEKTUBHBIX CIIOCOOOB PEIICHUS YICOHBIX U

MO3HABATENbHBIX 33/1a4;

*  ONpEaeNsATh/HAXOAUTh, B TOM YHCIE U3 MPEIUIOKEHHBIX BapUAHTOB, YCIOBHS ISl BHITOJHEHHS

y4eOHO 1 TTO3HABATEILHOW 3a/Iau;

*  BBICTpauBaTh KU3HEHHBIEC IUIaHBI Ha KPaTKOCPOUHOE Oyayliee (3asBISATh IEIEBbIE OPUEHTHUPBI,

CTaBUTh aJICKBaTHbIC UM 3a/laydl M TpeiaraTh ACMCTBUS, YKa3blBasg U OOOCHOBBIBAsl JIOTMUECKYIO

II0CJIEZI0BATEIBHOCTD 11aroB);

*  BBHIOMpaATh M3 NPEAJIOKECHHBIX BAPHAHTOB M CAMOCTOSTENBHO MCKATh CPEACTBA/PECYpChl LIS

pelIeHUs 3a/1a4k/I0CTIKEHUS eI,

*  COCTaBIAITH IJIAH PEUICHHS MPOOJIeMbl (BBIMOJHEHUS MPOEKTa, MPOBEICHUS HCCICIOBAHHUS); *

OTIpPENIeNIATh MOTEHIMAJIbHBIE 3aTPYJHEHUS NMpPU PEUICHHH y4eOHOW M TO3HABATENbHOW 3a1aud U

HaXOJUTh CPEJICTBA [ X YCTPAHEHUS;

- OTIMCHIBATh CBOM OMBIT, OQOPMIISISL €0 JJIsl Iepeadn IPYTUM JIFOSM B BHJIE TEXHOJIOTHH PEUICHUS
MPAKTUYECKHX 3aJ1a4 ONpeAeIEHHOrO KJlacca;

- IJITAHUPOBAThH M KOPPEKTHPOBATH CBOIO MHIUBUYaIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHHH COOTHOCHTH CBOM ICHCTBHUS C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIATH KOHTPOJb

CBOCH JICATEIILHOCTH B MPOIIECCE TOCTHKECHHUS PE3YNIbTaTa, ONPEACISITh CIOCOOBI IEHCTBUI B paMKax

MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHUI, KOPPEKTHPOBaTh CBOU JCHCTBHSI B COOTBETCTBHM C

U3MEHSIOIENCS CUTyaluen.

OO0y4aroIIHIiCs CMOXKET:

- paboTasi IO CBOEMY IUIaHy, BHOCHTh KOPPEKTHBHI B TEKYIIYIO NESATEIFHOCTh Ha OCHOBE aHAIN3a
W3MEHEHHUI CHUTYalluu JUIsl TIOJYYeHHs 3alUTAaHHPOBAHHBIX XapaKTEPHCTUK TPOYKTa/pe3ysbTara; -
yCTaHABIUBATh CBSI3b MEXIY MOJTYyYEHHBIMU XapaKTEPUCTUKAMU TPOAYKTA U XapaKTEPUCTHKAMU
mpolecca JesTeNbHOCTH U 10 3aBEPIICHUH JEATeNbHOCTH TpeJiaraTh U3MEHEHHUE XapaKTEPUCTUK
mporiecca sl MOJydeHHsl YIIYUIIeHHBIX XapaKTePUCTHK TPOIYKTa;

- CBSI3aTh CBOU JICUCTBUSI C IEIIBIO U, TPH HEOOXOIUMOCTH, UCTIPABIISITH OIIUOKH CAMOCTOSATEIBHO.

4.YMeHue OleHUBATh MPABHJIBHOCTH BBHIMOJHEHUS Y4eOHOUN 3a/1auv, COOCTBEHHBIE BO3ZMOXHOCTH €&

pemenust. OOy4aromuiics CMOXKET:

- OIIPEJICIISITh KPUTEPHH MTPABMIIBHOCTH (KOPPEKTHBHOCTH ) BBITIOJTHEHUS YICOHOM 3a1a4u;

- aHAIM3UPOBAaTh W OOOCHOBBIBATH TNPHUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTApHS  JUIS
BBITIOJTHEHUS Y4eOHOI 3a1auu;

- CBOOOJTHO TOJTH30BAThCSI BBIPAOOTAHHBIMU KPUTEPUSIMH OIEHKHA U CAMOOIEHKH, UCXOJS U3 LETH U
HUMEIOIIUXCS CPEJICTB, pa3inyasi pe3yibTaT U CIIOCOObI IeHCTBUI;

- OIICHWBATh TPOIYKT CBOCU AEATENHHOCTH TO 33aJaHHBIM W /WM CAMOCTOSITENIHO OTpEIeIEHHBIM
KPUTEPHSM B COOTBETCTBUH C IENBIO JCSITEITHHOCTH;

- 000CHOOBBIBAThH JOCTHKUMOCTH I€JIH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKU CBOMX BHYTPEHHUX
PECypCcoB U JOCTYIHBIX BHEIIHUX PECYPCOB;

- (puKkcUpoBaTH U AHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

5.BnageHve OCHOBaMHM CaMOKOHTPOJSI, CaMOOIEHKH, NPHUHATHS PEIIEHHWH M OCYIIECTBICHUS

OCO3HAHHOTO BBIOOpa B yueOHOH U mo3HaBaTeabHOU. OOYJarOImUNics CMOKET:



- COOTHOCUTh peallbHble U IUIaHUpPYEeMble pe3yibTaTbl HMHIMBUIYaJbHOM 00pa3oBaTeNbHOM
NEeSITeIbHOCTH U IeNIaTh BHIBObI;

- IPUHUMAThH PEIICHNE B yUeOHOW CUTYyaIlMU U HECTH 32 HETO OTBETCTBEHHOCTD;

- IEMOHCTPUPOBAThH MPUEMBI PETYISIUU TICUXO(PU3NOIOTHICCKUX/ IMOIIMOHAIBHBIX COCTOSHUHN IS
noctwkeHns d¢pdexra ycmokoeHuss (yCTpaHEHHS SMOIMOHAIBHOW HamNpsHKEHHOCTH), 3 dexTa
BOCCTaHOBJICHUSI (OCJIa0JCHUSI TPOSBICHUN yTOMJeHHUs), dhdeKTa akTHUBU3ALMH (ITOBBIIICHUS
NCUXO(HU3HOIOTUYECKON PEaKTUBHOCTH).

KommyHukarusubie YY /|

1.YMeHue oOpraHu3oBbIBaTh Y4eOHOE COTPYIHHYECTBO W COBMECTHYIO JESATEIBHOCTh C YYHTEIEM |
CBEpCTHHUKaMH; paboTaTh WHAMBHIYaJbHO W B TpYIIE: HaXOAWTh OOIIee pelIeHHe U pa3peliaTh
KOH(QJIMKTEI Ha OCHOBE COIJIaCOBaHMSA IO3ULIMKA W ydeTa MHTEpPEecoB; (OpPMYyIUPOBATH,
apryMEHTHPOBATh M OTCTAaUBATh CBOe MHEHHE. OOyUaIoMicss CMOXKET:

- MPUHUMATH MO3UIUI0 COOECeTHNKA, TOHMUMAsl O3ULIKIO0 IPYTOTo, pa3indarh B €ro peyu:

MHEHHE (TOUKY 3pEHHS), J0KA3aTEIbCTBO (apPTyMEHTHI), (PaKThl; TUIIOTE3bI, AKCHOMBI, TCOPUU; —

ONpeNeNIATh CBOM JEHCTBUS H JCWUCTBUS TapTHEpa, KOTOPBIE CHOCOOCTBOBAIHM —WIIU

MPENsTCTBOBAIN MPOTYKTUBHOW KOMMYHUKAIUU;

—  CTpPOHUTH MIO3UTUBHLIC OTHOIIECHUS B rnpoiiecce yueOHoM "
MMO03HABATEIILHOM JCSITCIHFHOCTH,

— KOPPCKTHO H APryMmCeHTHPOBAHHO OTCTAaWMBATb CBOKO TOYKY 3pCHHA, B JHUCKYCCHUHU YMCTb
BbBIIBUT'aTb KOHTPAPTYMCHTHI, nepe(bpampOBaTL CBOKO MBICJIb (BJ'IaI[eHI/Ie MCXaHU3MOM
SKBHUBAJICHTHBIX 38.M€H);

- KPUTUYECKH OTHOCUTHLCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM ITPU3HABATH
OmMOOYHOCTh CBOETO MHEHHUS (€CIM OHO TaKOBO) U KOPPEKTHUPOBATH €r0;

— Mpenajarath albTepHATHBHOE pelIeHHe B KOH(PIUKTHOMN CUTYyallNH;

- BBIJICJISITH OOIIYIO TOUKY 3pEHHUS B IUCKYCCUU,

— JOrOBAapHBATHCA O IpaBUjIaxX W BOIIPOCax IJId O6CY)K}16HI/I$I B COOTBETCTBHH C MOCTaBJICHHOM
nepes rpymnnou 3aaayen;

- OpPraHU30BBIBAaTh YU€OHOE B3aUMOJIEHCTBUE B IpyIIIe (ONpeaesaTh 00mue HelH,
pacnpenesnsaTh Poiu, JOrOBapuBaThCs APYT € APYTrOM H T. 11.);

- YCTpAHATH B paMKax Aauajora PAa3pLIBLI B KOMMYHHKaIUU, O6YCJ'IOBJ'IGHHBIC
HETIOHUMAHUEM/HETIPUSITHEM CO CTOPOHBI coOecelHUKa 3a7add, (GOPMBI WM COACPIKAHUS
JManora.
2.YMeHHe 0CO3HAHHO MCIIOJIb30BaTh PEUYEBhIE CPEICTBA B COOTBETCTBHHU C 33a4eii KOMMYHHUKAIIUH TSI
BBIPQKEHUSI CBOMX UYBCTB, MbICIIEH M MOTpeOHOCTEN i IUIAHUPOBAHUS U PETYISIUM  CBOEH
JeSITeIbHOCTH; BJIaJICHME YCTHOW M IHUCHbMEHHOW pPEUYbl0, MOHOJOTMYECKOW KOHTEKCTHOH pEYblo.
OOyJaromuiicss CMOXKET:

. OTIpEeeNATh 33Jauy KOMMYHUKAIIMHU U B COOTBETCTBUH C HEH OTOMpPATh peueBbie
CpPEICTBA;
. 0oTOMpaTh M UCHOJb30BaTh PEUYEBBIE CPEJCTBA B MpOIllecce KOMMYHUKAIMHU C APYTUMU

JFOABMU (JTMAJIOT B Tape, B MaJIOW TPYIIE U T. 11.);

. MPEACTABISITh B YCTHOW WJIM THCHhbMEHHON (popme pa3BepHYTHIM TIaH COOCTBEHHOM
JeSITEIbHOCTH;



. coOMo1aTh HOPMBI NYOJWYHOM peYH, perjaMeHT B MOHOJOTe W JUCKYCCHU B
COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1aueii;

. BBICKa3bIBaTh U 00OCHOBBIBATh MHEHHUE (CY)KJICHHE) U 3allpalliBaTh MHEHUE TTapTHEpa B
paMKax Iuanora;

. IPUHUMATh PELICHHUE B XOJI€ IMAJIOra U COIIacOBBIBAaTh €0 C COOECEAHUKOM;

. co3laBaTb  IHUCbMEHHBIE  «KJIMILIMPOBAHHBIE» W  OpPUTMHAJIBHBIE  TEKCTBl €
UCIIOJIb30BAaHUEM HEOOXOAUMBIX PEUYEBBIX CPEICTB;

. UCTIOJIb30BaTh BepOaJIbHBIE CPEICTBAa (CPEIACTBA JIOTHUECKOW CBSA3HM) JUIS BBIIEICHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYIICHHS;

. HCII0JIb30BaTh HeBepOaIbHbIE CpelcTBa WIM  HarjasaHble

MaTepuabl,

HOATOTOBJICHHBIE/OTOOPAHHBIE IO PYKOBOJICTBOM YUUTEIIS;

. JieNiaTh OIICHOYHBIM BBIBOA O JOCTM)KEHUHM IETH KOMMYHHKAIIMH HETOCPEACTBEHHO
HIOCJIE 3aBEPILECHNST KOMMYHHKATHBHOTO KOHTaKTa 1 00OCHOBBIBATH €TO.

3.  ®@opmupoBaHMe H  pa3BUTHE  KOMIIETEHTHOCTH B  00JacTH  HWCHOJIB30BAHUS
MH(GOPMAITMOHHOKOMMYHHKAIIMOHHBIX TexHoJorui (nanee — UKT). OOydaromuiicst CMOXKeT:

. IeJICHANPABJICHHO MCKAaTh U HCIIOJIb30BaTh MH(OPMAIIMOHHBIE PECYpChl, HEOOXOANMBIE
JUISL peIlIeHNs] y9eOHbIX M MPAaKTHUECKHX 3a1a4 ¢ nomouibto cpeacts UKT;

. BBIOMpPATh, CTPOMTH M WCIIOJIB30BaTh aJCKBATHYIO WH(MOPMAIMOHHYIO MOJAETH IS
neperadyd CBOMX MBICIEH CpPEACTBAMHM ©CTECTBEHHBIX M (OPMANBHBIX SI3BIKOB B
COOTBETCTBHUH C YCIOBHUSIMH KOMMYHUKAIIHH;

. BBIJICJIATh MH(QOPMALMOHHBIA acleKT 3ajJjauyd, ONepUpoBaTh JaHHBIMM, HCIIOJIB30BaTh
MOJIETb PELICHUs 3aJa4H;

. UCTIONIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH (BKIIOYAas BBHIOOP aJeKBAaTHBIX 3ajaye
MHCTPYMEHTAJIBHBIX MPOTrPaMMHO-AMNMAPATHBIX CPEJICTB M CEPBUCOB) JUISl pELICHUs
MH(POPMAIMOHHBIX ¥ KOMMYHUKAITMOHHBIX YY€OHBIX 33]a4, B TOM YHCIIE: BBIYHCIICHNUE,
HalMcaHue MMMceM, COUMHEHUH, T0KIIa10B, pedepaToB, CO3JaHNE PE3eHTAUN U JIp.;

. UCIOJIb30BaTh MH(OPMAIUIO C YYETOM 3THUYECKUX U IPABOBBIX HOPM;

. co3naBaTh WH(GOPMAIMOHHBIE PECYpChI PAa3HOTO THUNA W ISl PasHBIX ayIUTOPUH,
co0uro1aTh HH(GOPMALIMOHHYIO TUTHEHY U MpaBUia MHPOPMALMOHHONW O€30MaCHOCTH.

ITo3naBaTeabHble YY /1

1.

YMeHue  ompenensTh  MOHATHS, CO3/aBaTh  OOOOIIEHHWsS, YCTAaHABIUBATh  AHAJIOTHH,
KIIACCHU(UIIUPOBATh, CAMOCTOSTENILHO BHIOMpATh OCHOBAaHUS M KPUTEPUU JUIS KiaccU(HUKAIIH,
yCTaHaBIWBATh  NPUYUHHO-CIEACTBEHHBIE  CBSI3U, CTPOUTh  JIOTUYECKOE  PaACCYXKJIEHHE,
YMO3aKJIIOUeHHe (MHIYKTUBHOE, NEAyKTUBHOE, MO aHAJOTHUH) W JeNaTh BBIBOJLI. OOydaronuiics
CMOJXKET:

. OTIPENIEeTATh 00CTOATENHCTBA, KOTOPHIE MPEANIECTBOBAIN BOSHUKHOBEHHIO CBS3U
MEXIY SIBICHUSIMH, U3 ITHUX OOCTOSTENHCTB BBIICIATH OMPEISISIONINe, CIHOCOOHBIE OBITH
MPUYMHON JAHHOTO SIBJICHUS, BBISBIIATH IPUYUHBI U CIEACTBUS SBJICHUI;

. CTPOUTH PACCYXJCHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHHSIM U OT
YACTHBIX SIBJICHUM K OOIITMM 3aKOHOMEPHOCTSIM;

. CTPOUTH PACCYKJICHHE Ha OCHOBE CPAaBHEHMUSI MPEIMETOB U SIBJIICHUM, BBIJCISS TIPH
3TOM O0IIUE IPU3HAKHY;



. u3JIaraTth NOJYyYEHHYI0 MH(OPMALINIO, HHTEPIPETUPYS €€ B KOHTEKCTE perraeMoit

3a/1a4u;

. CaMOCTOSITENILHO yKa3blBaTh Ha HWHQPOPMAIUIO, HYXKIAOMIYIOCS B TIPOBEpKE,
npeiaraTh ¥ MPUMEHSTh CIoco0 MPOBEPKU JOCTOBEPHOCTH MH(DOPMALIUK;

. BepOaTM30BaTh AMOIIMOHATLHOE BIICYATIICHUE, OKa3aHHOE HA HETO UCTOYHUKOM;

. OOBSCHATH SIBJICHUS, NPOIECCHI, CBSI3M M OTHOUICHMS, BBISBISIEMbIE B XOJI€

MIO3HABATEILHOM U UCCIIEAOBATENLCKON AEATENBHOCTU (IPUBOAUTH OOBACHEHHE C U3MEHECHHEM
(bopMBbI TpeaCTaBICHUS; OOBACHATH, ACTATU3UPYS WIH 000011as1; OOBICHATH C 3aJaHHON TOYKU
3peHus);

. BBISBJIATh U HA3bIBaTh NPHUYMHBI COOBITUS, SIBJICHUS, B TOM YHCIIE BO3MOKHBIE
/Haubosiee  BEpOSITHbIE  IPUYMHBI, BO3MOXKHBIE IIOCIEACTBUS  3aJaHHOM  IPUYMHBI,
CaMOCTOSITENIbHO OCYIIECTBIISASA IPUYNHHO-CIICICTBCHHBII aHaAIN3;

. JenaTh BBIBOJ, Ha OCHOBE KPHTHYECKOTO aHalIM3a pPa3HBIX TOYEK 3pEHHs,
HOJTBEPXK/IaTh BBIBOJ COOCTBEHHOH apryMeHTAalMed WM CaMOCTOSATENBHO MOJYyYCHHBIMU
JTAHHBIMU.

2.YMeHuEe cO03/1aBaTh, MPUMEHATh U NPeoOpa3oBbIBaTh 3HAKM M CHMBOJIBI, MOJEIM MU CXEMbI IS
pelieHrs yueOHbIX U M03HaBATEIbHBIX 3a7a4u. OOy4daromuics CMOXKeT:

. 0003Ha4YaTh CHMBOJIOM ¥ 3HAKOM TIPEAMET W/WJIH SIBIICHUE;

. OIIPENENATh JIOTUYCCKHUE CBSA3U MEKIY MPEAMETaMH U/WITH SBJICHUSMH,
0003HAaYaTh JaHHBIE JIOTHYECKHE CBSI3H C IIOMOILBIO 3HAKOB B CXEME;

. CO03/1aBaTh aOCTPAKTHBIN MU peabHbIA 00pa3 mpeaMeTa U/ Uild SIBJICHHUS,

. CTPOUTH MOJICIIB/CXEMY Ha OCHOBE YCIIOBUM 33JIa4M W/HUJIU CII0c00a e¢ PEeIICHHUS;

. co3maBaTh BepOanbHBbIC, BEIICCTBEHHbIE U WHGOPMAIMOHHBIE MOJETH C

BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa ISl OIpeneeHHsl crocola peleHus
3a/1a4M B COOTBETCTBUH C CUTYyALUEH;

. peoOpa30BhIBATh MOJICIH C IENIBbIO BBISBICHHS OOIIMX 3aKOHOB, OMPEICIISTIONUX
JAHHYIO TPEIMETHYIO 00J1aCTh;

. NEPEBOJIUTh CJIOXHYIO 10 COCTaBy (MHOTOACIEKTHYIO) WHQPOpPMAIMIO U3
rpaduueckoro wid (GopMaIM30BaHHOTO (CHMBOJBHOTO) TPEACTABICHHUS B TEKCTOBOE, M
Ha000pOT;

. CTPOHUTh CXEMY, QJITOPUTM JICHCTBHS, WCIPABISATh WJIM BOCCTaHABJIMBATH

HEM3BECTHBIM paHee ajirOpuTM Ha OCHOBE HWMEIOIIErocsl 3HaHHMS 00 O00BeKTe, K KOTOPOMY
NPUMEHSETCS alITOPUTM;
. CTPOUTH JI0KA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT TPOTHUBHOTO;
. aHATM3UPOBAThH/peIIeKCUPOBATh OMBIT Pa3pabOTKU W pealu3anuu  y4eOHOTO
MPOEKTa, WCCICIOBaHUsI (TEOPETUYECKOTO, DMITMPHYECKOTO) Ha OCHOBE MPEIJIOKCHHOM
npoOJIEeMHON  CHTyallMM, TIOCTaBICHHOM IEeNW W/WIM 3alaHHbIX KPUTEPUEB OICHKH
IPOAYKTa/pe3ynbTaTa.
3.CMBICTTIOBOE YTEHUE.
OO0yuaromuiicsi CMOXKET:

. yCTaHaBIINBATh B3aMMOCBSI3b OMHUCAHHBIX B TEKCTE COOBITHH, SIBICHUH,
IIPOLIECCOB;

. PE3IOMHUPOBATH INIABHYIO UCIO0 TEKCTa;

. npeoOpa3oBbIBaTh  TEKCT, «IEPEBOJS» €ro B  JPYryl0  MOJAAIbHOCTD,

UHTEPIPETUPOBATh  TEKCT  (XYHOKECTBEHHBIH UM  HEXYJOXKECTBEHHBIH —  y4eOHBI,



HayYHOIOMYJISIPHBIN, HH(OPMALMOHHBIN, TekcT non-fiction); ¢ KpUTHYECKH OLIEHHBATH
coaepxkaHue u popMy Tekcra.
3. @opMupoBaHHME M Pa3BUTHUE HKOJOTHYECKOTO MBIIUICHUS, YMEHHE MPHUMEHSATh €ro B
MI03HABATEJbHOM, KOMMYHHKATUBHOM, COMAIBHON MPAKTUKE U MPO(HECCHOHAIBHOW OPUCHTAITUH.
OO0y4arIIHIACS CMOXKET:

. OINPEAECIIATh CBOE OTHOLICHHUE K IIPUPOJHOU CPELE;

. aHAJIM3UPOBATh BIUSHHUE HKOJOTHYECKUX (DAKTOpOB Ha cpedy OOMTAaHUS >KHUBBIX
OpraHU3MOB;

. IIPOBOJIUTH IPUYMHHBIA U BEPOSTHOCTHBIM aHAIIN3 DKOJOTUYECKUX CUTYaLUH;

. IPOTHO3UPOBATh U3MEHEHUS CUTYallUU IPU CMEHE NeHCTBUSA OHOro (akTopa Ha

neicTBue nIpyroro (akropa;

. PacIpOCTPaHITh YKOJOTUICCKUE 3HAHUS U yIaCTBOBATh B MPAKTUUECKHX JIeJIaX IO
3aIUTE OKPYXKAIOMICH CPEJIbI;

® BbIpaXXaTb CBOC OTHOIICHHME K IPHUPOAC YCPEC3 PHUCYHKHU, COYMHCHUA, MOICIIH,
HPOEKTHBIC PabOTHI.

5. Pa3BuTue MOTHBAIMM K OBJIAJICHUIO KYJIbTYpPOW aKTUBHOTO HCIOJIb30BAaHUS CIIOBaped M APYTrUx
MOMCKOBBIX cucTeM. OOyJarOIUACs CMOKET:

° OIpCaACIIATh H€O6XOIII/IMI>IC KJIFOYCBBIC ITOMCKOBLIC CJIOBA U 3aIIPOCHI;
® OCYLICCTBJIATDH BBaHMOHeﬁCTBHe C OJICKTPOHHBIMH ITOUCKOBBIMU CUCTCMAaMHU, CJIOBApPsAMU;
° q)OpMI/II)OBaTI) MHOXCCTBCHHYIO BI)I60pKy N3 IMOUCKOBBIX MCTOYHHUKOB IJIA O6”I>GKTI/IBI/I38,LII/II/I

PE3yJIbTATOB IIOHUCKA,

. COOTHOCHTB IIOJIyYEHHBIE PE3YIBTAThI IOUCKA CO CBOEH JESTEIBHOCTHIO.
IIpenmeTrHbie pe3yJIbTaThI

OOyyaromuiicss Hay4YnTCst

® XapaKTepI/ISOBaTB OCHOBHBIC METOAbI IIO3HAHUA:

Ha0II0IcHUE, U3MEpPEHUE,
9KCIIEPUMEHT;

. OTIHCHIBATh CBOMCTBA TBEP/BIX, )KHUJIKUX, Ta3000pa3HbIX BEIECTB, BHIIEIA
WX CYIIIECTBEHHBIC MPU3HAKH;

. pacKkpbiBaTh  CMBICT  OCHOBHBIX  XHMHUYECKHUX TMOHSATHH  «aToM»,
«MOJICKYJIa», «XUMHYECKUU JJIEMEHT», «IIPOCTOE BEHIECTBO», «CJOKHOE BEIICCTBOY,
«BAJIEHTHOCTbHY,

XHUMHUUYCCKas pCaKkusia», UCITOJIb3Yyd 3HAKOBYIO CUCTCMY XUMHU,

. PacKpbIBaTh CMBICJI 3aKOHOB COXPAaHEHHUS MaccChl BEIIECTB, IMOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHON TEOPUH;

. pasnuyaTh XMMHUYECKHE U PU3NYECKHUE SIBICHHUS;

. Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

. OIIpeIeNIATh COCTAaB BELIECTB 0 UX (hopMyiam;

. OIIpEAEIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUSX;

. OTIPENIeNIATh THIT XMMUYECKUX PEaKIIHiA;

® Ha3bIBaTh IPU3HAKU U YCIIOBUSA IIPOTECKAHUA XUMHUYCCKUX peaKHI/Iﬁ;



® BBIABJIATh IMPU3HAKH, CBUACTCIBCTBYIOINHUE O IIPOTCKAHUU XHMHYSCKOM
PC€aKuu pU BBIITOJIHEHUN XUMHUYCCKOI'O OIIBITA,

. COCTaBIISATH (POPMYIIBI OMHAPHBIX COCIMHEHU;

. COCTABJISAATh YPABHEHUSI XUMUYECKUX PEAKIIHIA;

. co0iro/1aTh MpaBuIIa 0€30MacHoi padoTHI IPH MTPOBECHNUH OIBITOB;

. MI0JIb30BAThCS JIAOOPATOPHBIM 000PYI0BaHHEM H MTOCYI0H;

. BBIUUCIIATH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

. BBIUUCIIATh MAaCCOBYIO JIOJNIIO XHMHYECKOTO OJJIEMEHTa 1O Qopmylie
COCAMHEHUS;

. BBIYHCIIATH KOJIMYECTBO, O0BEM HIM MAacCy BEIIeCTBAa IO KOJHYECTBY,
00beMy, Macce peareHTOB MJIH IIPOTYKTOB PEaKILInH;

. XapaKTepru30BaTh GU3MYECKUE U XUMHUUECKHE CBOMCTBA MPOCTHIX BEIECTB!

KHCJIOPOJIa ¥ BOAOPO/Ia;

. MOJy4aTh, COOMPATH KKCIOPOJ M BOIOPO;

. pacro3HaBaTh OINBITHBIM IyT€M Ta3000pa3HbIe BEIIECTBA: KHCIOPO,
BOJIOPOJ;

. pacKpbIBaTh CMBICI 3aKOHa ABOTaJpo;

. PacKpbIBaTh CMBICT MOHATHH «TEIIOBOH A(P(EKT peakiun», «MOJISIPHBIH
00BEMY;

. XapaKTepu30BaTh (HU3NIECKHE U XUMHUECKUE CBOMCTBA BOJIBL;

. PacKpbIBaTh CMBICI TOHATHS «PacTBOPY;

. BBIYHCIISITH MaCCOBYIO JIOJIIO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

. IIPUTOTOBIIAATE  PacTBOPBl  C  ONPEAEIIEHHOM  MAacCOBOM  JI0JIeH

PaCTBOPCHHOT'O BEIICCTBA,

° Ha3bIBaTb COCIMHCHUA N3YUCHHBIX KJIACCOB HCOPTAHNYCCKUX BCILICCTB,

° XapaKTCPU30BaATh (1)I/I3I/I‘ICCKI/IC 1 XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB
HCOPTraHNYCCKUX BCIICCTB: OKCUIOB, KUCIIOT, OCHOBaHHﬁ, COHCﬁ;

. ONpPEACNSITh TPUHAIJIEHKHOCTh BEIIECTB K ONPEACICHHOMY KJacCy
COECIMHEHNH;
. COCTaBJISITH ()OPMYITBI HEOPTAHUUECKUX COSAMHEHUIN N3YYEHHBIX KIJIACCOB;
. MPOBOJUTH OIBITHI, MOATBEPKAAIOIINE XUMUUYECKUE CBOMCTBA U3YyUYEHHBIX

KJIaCCOB HCOPIraHNYCCKHUX BCHICCTB,

® pacrmo3HaBaTb OIBITHBIM IIYTEM pPAaCTBOPbBI KHUCIOT U menoqef/i 10
HU3MCHCHUIO OKPACKH MHAUKATOPA,

. XapakTEepU30BaTh B3aUMOCBA3b MEXAY KIacCaMM HEOPraHUYECKUX
COCJIMHEHMH;

. packpsiBaTh cMbici [lepronnueckoro 3akona .M. Menaeneena;

. OOBSACHATH (PU3UYECKHM CMBICT aTOMHOIO (TOPSIIKOBOIO) HOMeEpa
XMMHMUYECKOTO 3JIEMEHTa, HOMEPOB I'PYIIBl U Mepuoja B nepuoandeckoir cucreme .M.
Menneneena;

. OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHMsS CTpPOEHHsI aTOMOB, CBOWCTB

JIEMEHTOB B IIpe/ieNax MajbIX IEPUOI0OB U INIaBHBIX MOATPYIIIT;

. XapaKTepu30BaTh XUMHUUYECKHE 3JIEMEHTHl (OT BOJOpOJA A0 KaubLius) Ha
OCHOBE WX TOJIOKEHHs B rnepuoandeckoi cucreme [I.M1. MenaeneeBa u ocobeHHOCTEH
CTPOCHUS UX aTOMOB;,



. COCTAaBJSITh ~ CXEMBbI ~ CTPOCHHMsSI aTOMOB TIepBbiX 20  3JIEMEHTOB
nepuoanueckoit cucremsl [[.1. MeHnneneena;

. pacKpbIBaTh CMBICII TIOHSTHMA: «XUMHYECKast CBA3bY,
«QIIEKTPOOTPULIATEIILHOCTDY;

. XapaKTepu30BaTh 3aBHCUMOCTh (DM3WYECKHX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUTMYECKOUN PELIETKH;

. ONPEIEATh BUJL XUMUYECKOU CBSI3M B HEOPIraHUYECKUX COCTUHEHUSX;

. n300pakaTh CXEMbI CTPOSHHS MOJIEKYJ BEIIECTB, 00pPa30BaHHBIX Pa3HBIMU

BuUJaM1 XUMHWYCCKHUX CBHSCﬁ;

® PAaCKpPbIBATb CMbICJI MMOHSTHM «MOH», «KKATHUOH», KaHHUOH», «IJICKTPOJIUTLID»,
CHEJJICKTPOJIIUTEI», <«OJCKTPOJIUTHYCCKAA AUcCCoLUalusa», «OKHUCIUTCIIb», «CTCIICHb
OKHCJICHHUA «KBOCCTAHOBUTCIIb), KOKHUCICHUC), «BOCCTAHOBJICHUC),

® OIIpCACIIATL CTCIICHL OKHUCIICHUA aTOMa 3JICMCHTA B COCIMHCHUU
° PACKPBIBATE CMBICII TCOPHUU BHGKTpOHHTH‘ICCKOﬁ JUCCOoManuu,
° COCTaBJISITb  YpPaBHCHUA 3JI€KTpOJII/ITI/I‘ICCKOI71 Jucconmanymnu  KHUCIIOT,

IIeI04YeH, COJICH;

. OOBSICHATh CYIIHOCTh TPOIIECCa DIICKTPOJIUTUYCCKOW JUCCOLUAIMUA U
peakiii HOHHOTO OOMEHa;

. COCTaBJISITh TIOJIHBIE W COKpAIlGHHBIC HMOHHBIC YpPaBHCHHS pPEaKIHH
oOMeHa;

. OIpeAeIIATh BO3MOXKHOCTD IMPOTEKAHMS PEaKIliii HOHHOTO OOMCHa,

. MIPOBOJUTH PEAKIINH, TIOATBEPIKIAFOIINE KAUeCTBEHHBIM COCTAB PA3IUIHBIX
BEILIECTB;

. OTIPEICIIATH OKUCIIUTENh U BOCCTAHOBUTEIIb,

. COCTaBJIATh YPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

. Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUUYECKOM peakinu;

. KJIACCU(UITUPOBATH XUMUYECKUE PEAKIIUH 10 PA3TMIHBIM IMPU3HAKAM;

. XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM U

CBOWCTBAMH HEMETAJLJIOB,

. MIPOBOJIUTH OTIBITHI 1O MOJIYUYECHUIO, COOUPAHUIO M U3YUECHHIO XUMHUECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIIICKKCIOrO ra3a, aMMHaKa;

. pacrio3HaBaTh OIMBITHBIM IIYTEM I'a3000pa3HbIC BEIIECTBA: YIJICKUCIBINA Ta3
M aMMHaK; * XapaKTepU30BaTh B3aUMOCBA3b MEKIY COCTABOM, CTPOCHHUEM U CBOWCTBAMM
METAaJLIOB,;

. Ha3bIBaTh OPraHUYECKHE BEHIECTBA O MX (OpMyJsie: METaH, 3TaH, STHJICH,
METaHOJI, ITAHOJI, TJIMIIEPHUH, YKCYCHAsl KHCJIOTa, AMUHOYKCYCHAsI KUCJIOTa, CTCAPHUHOBAs
KHCJIOTa, OJICMHOBAs KUCIIOTA, TITF0K034,

. OLICHUBATh BIIUSIHHUE XUMHMUYECKOTO 3arpsi3HEHUsI OKpYKarolled cpeasl Ha
OpraHu3M YeJIOBEKa;

. TPaMOTHO 00paIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM JKU3HU

. ONpeAeNsATh  BO3MOXHOCTb  TPOTEKAaHUS  peakuuid  HEKOTOPBIX

MPEACTABUTENCH OpPraHUYECKUX BEIIECTB C KHUCIOPOAOM, BOJOPOJOM, METAJJIaMU,
OCHOBAaHMUSIMH, TAJIOTE€HAMHU.



OOyuarommiicst MOJTYYUT BO3MOKHOCTh HAYYHTHCS

*  BblOBUSAMb U NPOBEPSIMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUYECKUX CEOUCMBAX 8eujecms
Ha OCHOBE UX COCMABA U CIMPOEHUS, UX CHOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe PeaKyul, 0 Xapakmepe u
NPOOYKMAX PA3TUUHBIX XUMUYECKUX PEeAKYULL,

*  Xapakmepuzoeamov 6eujecmea No COCMAasy, CMPOEHUI U CEOUCMBAM, YCHMAHABIUBAMb
NPUYUHHO-CLEOCMBEHHbLE C8A3U MeNCOY OAHHBIMU XAPAKMEPUCTNUKAMU BEUECmEd;

* cocmasnsimvb MOJEKYIAPHble U NOJHble UOHHbIE YPAGHEHUs NO COKPAWEHHLIM UOHHbIM
VPaBHeHUAM,

*  NpOCHO3UPOBAMb CNOCOOHOCMb Gewecmea — NPOSBIAMb  OKUCTUMETbHbLE unu
B0CCMAHOBUMETIbHBIE CBOLICMBA C YUEMOM CeneHell OKUCTIeHUs. DJIeMEHNO08, BX00AWUX 8 e20 COCIA8;

* cocmasnsims YPAHeHUs peakyuil, coOmeemcmeayouux nocie008amerbHOCmu npespaujeHull
HeOpeaHu4ecKux 6eujecms pasiuiHblx Kiaccos;

*  gblOBUCAMb U NPOGEPAMb IKCNEPUMEHMAIbHO 2UNOMe3bl O Pe3yabmamax G030etcmeus
PA3IUYHBIX (PAKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,;

*  UCNONBL306aMb NPUOOPEemeHHble 3HAHUSA OJI IKONOSUYECKU 2SPAMOMHO20 MNOBEOeHUs 6
OKpydscaioweli cpeoe;

*  UCNONbL306aMb NpUObpemeHHblie Klouesble KOMNEeMEeHYUuu NpU GbINOIHEHUU NPOeKmos U
VUEeOHO-UCCNe008AMENbCKUX 3a0ay NO U3YYEHUIO CBOUCMSE, CNOCOO08 NOIYYeHUsl U PACHO3HABAHUS
seuyecms;

*  00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCax;

*  Kpumuuecku OMHOCUMbCA K NCe8OOHAYYHOU UHGOpMayuu, HedoOPOCOBECMHOU peKiame 6
cpeocmeax Maccosoll ungopmayuu;

*  0CO3HABAMb 3HAYEHUe MEeOPEeMUYeCKUX SHAHUL N0 XUMUU Ol NPAKMUYECKOU 0esmelbHOCU
yenoseKa,

*  co3z0asamv mMooenu u cxemvl OJil peuleHusi Y4eOHbIX U NO3HABAMENbHbIX 3a0ay; NOHUMAMb
HE0OX00UMOCMb  COONI00eHUsT NPEONUCAHUL, NPedNlacaemblX 6 UHCMPYKYUSAX HO UCNOJb308AHUIO
Jlexapcma, cpeocms OblmMoBoU XuUMUuU U Op.



B Tadunne npuBeaeHbl BpEMEHHbIC PAMKH U T€MbI ABTOPCKOH  NMPOrpaMMbl Kypca XUMHH
U IPUMEPHOI POrpamMMBbl.

Paspen npumepHoit KonunyectBo Tembl aBTOPCKO# MPOrpaMMBI KonunuyectBo

NPOrpamMmbl 4acoB Kypca XMMHHU JJII OCHOBHOI 4acos
LIKOJIBI

OcHoBHBIE He menee Brenenue (8 kiacc) 3
[IpocTsie BemecTBa 7

HOHATHA 52 CoenuHenus xummuecknx| 10
JJIEMEHTOB

XUMHH HN3MeHenus, Npoucxoasume C 4
BELIECTBAMU
Boga B >xu3HM yenoBeka 2
[IpaxTukym 1 )

CBoiicTBa pacTBOPOB 3JEKTPONUTOB | 17

['eneTnyeckast cBsi3b MEXIy Kiaccamu| 2
HEOPraHWYECKUX COCIUHEHU

[IpakTukym 2 2
[IlemounbIe METAILIBI 2
l"anorenst 2
Hroro: 56
[lepuonnueckuii 3akon | He menee 18 Brenenue (8 kiacc) 1
u ATOMBI XHMHUYECKUX JIEMCHTOB 10
CoenvHeHUs XUMHYECKUX DIIEMEHTOB| 2
Tepuonmueckas (CTEneHb OKUCTIEHHS)
—— Brenenue (9 kiacc) 5
Hroro: 18
XUMHYECKHUX
AJIIEMEHTOB
. . Menneneena.
Crpoenue BelecTna
Msoroo0pasue He menee 16 N3menenus, [IPOUCXOMSAIINE c 6
XUMHYECKHUX PEaKIIHii BEIECTBAMH
DNEKTPOIUTHYECKAS UCCOITUAITIS 4
OKHUCIUTENFHO BOCCTAHOBUTENBbHBIE | 3
peakuuu
Brenenue (9 kmacc) 5
Hroro: 18
Mmuoroob6pasue He menee 19 | Mertasuibl 14
BEIIICCTB HemeTrais 25

Hroro: 39




Bceero 131 4 3a 1Ba roga oOyuenus + 9 4 — pe3epBHOE BpeMsI

Coaep:xxanue Kypca XuMuM B 8 Kiacce

BBenenue B xumuio (4 4)
XUMUs — HayKa O BEIIECTBAX, UX CBOMCTBAX U NPEBPALICHUSIX.
[lonsiTHE O XMMHUYECKOM »3JIeMEHTe M ¢opMax €ero CyIIeCTBOBAHUSA: CBOOOJHBIX aTOMaXx,
IIPOCTHIX U CJI0KHBIX BEIIECTBA

[IpeBpamenus BemecTB. OTINYME XUMUYECKUX PEaKIUil OT PU3NUECKUX ABICHUU. Poib xummn
B )KM3HU YEJIOBEKa.

Kparkue cBeneHus u3 UCTOPUM BO3HMKHOBEHUS U pa3BuUTUA XuMud. llepuop anxumwuw.
[Tonsitue o punocodckom kamue. Xumus B XVI B. Pazsutne xumuu Ha Pycu. Ponbs oTeuecTBeHHBIX
YUEHBIX B CTAHOBJICHHHM XMMHUYECKON HaykH - paboTsl M. B. Jlomonocosa, A. M. byrneposa, . U.
Menneneesa.

XuMHUecKasi CHMBOJIMKA. 3HAKH XUMHUYECKHUX 3JIEMEHTOB U MPOUCXOXKICHUE UX HA3BAHUU.
Xumuueckue popmynbl. Uuaexcel 1 kodddunmenTsl. OTHOCUTENBHBIE aTOMHAS U MOJEKYJspHas
Macchl. Pacuet MaccoBOM JOJIM XUMUYECKOTO 3JI€MEHTa Mo (popmyrie BellecTBa.

[Tepuonnueckas cucrema xuMuueckux aneMeHToB . 1. Menpaeneesa, ee cTpykrypa:
Masble U OOJIbLIME MEPUOAbl, IPYNIbl U MNOArPYyNIbl (raaBHas U nodouHas). [lepuonnueckas cucrema
KaK CIIPaBOYHOE 10COOue /ISl OJyYEHUS CBEICHUNH 0 XUMUYECKHUX AJIEMEHTaX.

Pacuérnble 3agauu. 1. HaxoxaeHne oTHOCUTEIHHONW MOJEKYISIPHON MaccChl BEIIECTBA 1O
ero XuMuueckoit popmye. 2. BerarcneHue MacCOBOM JOJIM XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE IO
ero opmyie.

Tema 1. ATOMBI XUMH4YECKHX 3JIeMEHTOB (8 1)

ATomBbl Kak (opma CyIIECTBOBAHHS XHMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEJIECHHUS O
CTpOeHMH aTOMOB. JlokazarenbcTBa CIIOXKHOCTM cTpoeHus aromMoB. OmbiTel Pesepdopaa.
[Inanerapnas Mopenb crpoeHuss atoma. CocTaB aTOMHBIX SJ€p: HPOTOHBI M HEUTPOHBI.
OtHocuTenbHAsE aToOMHasi Macca. B3auMOCBSA3b MOHATUH «IIPOTOH», «HEUTPOH», «OTHOCHUTEIbHAs
aTOMHas Macca». V3MeHeHMe yucia MPOTOHOB B sIpe aToMa - 0Opa3oBaHHE HOBBIX XUMHUYECKHX
a7eMeHTOB. V3MeHeHue yuciia HEMTPOHOB B Aape aToma - oOpazoBaHue M30TONnoB. CoBpeMEHHOE
ONpENIETICHUE TOHATUSA «XMMHUYECKHM 3J€MEHT». M30Tombl Kak pasHOBHIHOCTH ATOMOB OJHOIO
XUMHUYECKOTO 3JeMEeHTa. ONeKTpoHbl. CTpoeHUe 3JIEKTPOHHBIX O0O0JOYEK aTOMOB XMUMHYECKUX
anemeHToB Nel-20 nepuoanueckoit cucrems! J[. M. MenneneeBa. [lonsTue o 3aBeplIeHHOM U
HE3aBEpIICHHOM DJJIEKTPOHHOM cioe (sHepreTudeckoM ypoBHe). Ilepumonmyeckas cucrema
xuMu4eckux 3eMeHToB J[. . MenaeneeBa u cTtpoeHre aTOMOB: (DH3UUYECKHI CMBICI TIOPSIKOBOTO
HOMEPA JIEMEHTA, HOMEepa IPYIIIbI, HoMepa nepuoja. V3meHeHue yucnia 3JIeKTPOHOB Ha BHEIIHEM
SJIEKTPOHHOM YpOBHE aTOMa XHUMHYECKOTO »JJIEMEHTa - 00pa3oBaHUE TOJIOKUTEIBHBIX U
OTPHUILIATENbHBIX HOHOB. MoOHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB W HeMmeTaioB. [IpuduHb
M3MEHEHHUS METAININYECKUX U HEMETAJUIMYECKUX CBOMCTB B IEPUOAAX U IPyIIaX.



O6pazoBanne OuHApHBIX coenuHeHHM. [ToHsTHE 00 MOHHOM cBsi3u. Cxembl 00Opa3OBaHM
MOHHOW CBsI3M. B3ammojeicTBHE aTOMOB XUMHUYECKHUX JJIEMEHTOB-HEMETANIOB MEXIY COOOM -
o0Opa3oBaHHE BYXaTOMHBIX MOJIEKYN MPOCTHIX BemlecTB. KoBaleHTHas HEMOJsIpHAas XUMUYECKas
CBsI3b. OJICKTPOHHBIE M CTPYKTYpHBIC (HOPMYIIBL. BsauMmoneiicTBie aTOMOB XHMHYECKHX
3JIEMEHTOB-HEMETAIUIOB MEXaAy Co00i - oOpa3oBaHMEe OWHAPHBIX COCIWHCHHA HEMETaJIOB.
DJIEKTPOOTPULIATEIBLHOCT. [IOHATHE O KOBAJIEHTHOM MOJSPHOM CBA3U. BzauMmopelcTBue aToMOB
XUMHUYECKHX JJIEMEHTOB-METAJIJIOB MEXIy CO00i - 00pa3oBaHHE METAUIMYECKHUX KPHCTAILIOB.
ITousgaTre 0 MeTaIIUYECKON CBS3H.

JemoncTpauuu. Mojaenn aroMOB XUMHYECKUX dieMEHTOB. llepuomnueckas cucrema
XUMHYECKHX d1eMeHTOB J[. 1. Menaeneena.

Tema 2 IIpocTbie BemecTBa (6 4)
[TonoxeHre METaIOB U HEMETAIOB B MEPUOJIMYECKON CUCTEME XMMHUYECKUX JIEMECHTOB
. . MenneneeBa. BaxkHeimume npocTble BEHIECTBA - METAJUIBL: JKEJE€30, ATIOMUHUN, KaJbLIH,
MarHui, HaTpuii, kanuii. Ooure Gusnyeckre cBOCTBa METAIIOB.

Baxkneiiiue mnpocTble BellecTBA - HEMETaulbl, 00pa3oBaHHBIE aTOMaMHU KHUCIOPOAa,
BOJIOpOJa, a3oTa, cepwl, (ocdopa, yriepoga. CrnocoOHOCT, aTOMOB XMMHUYECKHUX DJIEMEHTOB K
00pa3oBaHUI0 HECKOJIBKUX TMPOCTHIX BEUIECTB - aJJIOTPONHUA. AJUIOTPONHBIE MOAU(PUKALUU
Kucinopoaa, ¢ochopa u onoBa. Mertauinyeckne ¥ HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BEILECTB.
OTHOCUTENBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJLIIbI U HEMETAJUIHI.

[Tocrosinnass ABoraapo. KonnuectBo BemectBa. Monb. MonsipHas macca. MosnsipHbIit
o0beM Tra3000pa3HbIX BemlecTB. KpaTHble eIMHUIBI KOJUYECTBA BELIECTBA — MWUIMMOJb U
KWJIOMOJIb, MWJUIMMOJISIDHA W KWJIOMOJISIPHAs MacChl — BELIECTBA, MWUIMMOJSPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacueTrsl ¢ HCOOIB30BAaHHEM IIOHATHH «KOJIHYSCTBO BCIICCTBa», «MOJIApHAsA Macca»,

«MOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAS ABOTAIPOY.

Pacyernbie 3amaum. 1. BeluucieHue MONSAPHOW MacChl BEUIECTB 10 XHMHYECKUM
(dopmynam. 2. PacueTsl ¢ UCIOIB30BAaHUEM MOHITUN «KOJIMUYECTBO BELIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBII 00BEM ra3oBy, «IIOCTOSHHAS ABOTaIpO».

I[CMOHCTpallI/II/I. HeKOTOpBIe METaJJIbl 1 HEMCTAJJIbI KOJIMYECTBOM BEUICCTBA 1 MOIIB.

Mogens MOJIAPpHOT'O o0bema Fa3006pa3HLIX BCIICCTB.

Tema 3 CoeanHeHusi XMMHYECKHX dJ1eMeHTOB (144)

Crenens oxucinenus. OrmnpeneieHHe CTENEHW OKUCICHHS JJIEMEHTOB IO XUMHUYECKON
dopmyne coenunenus. CocraBienne (GopMyn OWHAPHBIX COEAWMHEHWH, OONMH CHoco0 uX
Ha3bIBaHMS. bUHApHBIE COCTUHEHUS: OKCUIBI, XJIOPHUIBI, Cyabduabl u Ap. CocraBienue ux Gopmyi.
HpeI[CTaBI/ITCJII/I OKCHUOOB: BOJaA, YTHGKHCHBIﬁ ra3 U HEralicHass U3BECTh. HpeI[CTaBI/ITCJII/I JICTY4YHX
BOJIOPOJIHBIX COCTMHEHHIA: XJIOPOBOJAOPO/I U AMMHUAK.

OcHoBaHUs, WX COCTaB M Ha3BaHHWSA. PacTBOPHUMOCTh OCHOBaHWMH B Boje. Tabiuiia
pacTBOPUMOCTH THAPOKCUIIOB U cojieii B Boxe. [IpencraBurenu mienodyei: THAPOKCHUABI HATPUA,



Kamusg W Kanelus. [loHATHE O KadecTBEHHBIX peakiusax. WHaukatopsl. M3mMeHeHHe OKpacku
WHJIUKATOPOB B IIEJIIOYHON CpeJie.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukamms kucnor. IIpencTaBuTenu KUCIOT: cepHas,
coJisiHasA U a30THasl. MI3MeHeHrne OKpacKu HHAUKATOPOB B KUCIIOTHOM CpELE.

Comnu xak ITPOU3BOAHBIC KUCIIOT U ocHoBaHMH. X cocTaB 1 Ha3BaHU. PaCTBOpI/IMOCTB coJieil B

Bojie. [IpencraBurenu comneit: xuopua HaTpusi, kKapOoHAT U GochaT KambIHs.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEIIECTBA.

MG)KMOJ'IGKYJ'IHPHHG B3aHMOHeﬁCTBHH. Turer KPpUCTATINIMYCCKUX PCUICTOK: HOHHAsA, aTOMHas,

MOJICKYJIdpHAas U METAJIJINYCCKad. 3aBUCHMOCTH CBOMCTB BCIHICCTB OT THUIIOB KPUCTAJUIMYCCKUX PCUICTOK.

BemectBa MOJICKYJIIPHOI'O M HEMOJICKYJIAPHOTO CTPOCHUA. 3aKO0H MOCTOSIHCTBA COCTaBa JJI

BCIICCTB MOJICKYJISIDHOI'O CTPOCHM.

YucTtele BelecTBa U CMECH. HpI/IMepBI KUIOKUX, TBCPABIX H Fa3006p33HLIX cMecei.
CBolicTBa YHCTHIX BelecTB U cMecei. Ix coctaB. MaccoBast u o0beMHas J0JIM KOMIIOHCHTA CMCCH.
PvaeTBI, CBA3aHHBIC C NCIIOJIBb30BAHHUEM ITOHATHA JOJIA.

Pacuérubie 3amaum. 1. Pacuer maccoBoil m 0OBEMHOM [0JIei KOMIIOHEHTOB CMECH
BelleCcTB. 2. BpluncieHnne wmaccoBOil [0JIM BeEIIeCTBA B pacTBOpPE IO H3BECTHOM Macce
PacTBOPEHHOI'O BELIECTBA M Macce pacTBOpHUTENs. 3. BbruncieHne Macchl pacTBOPSEMOTO BeIlecTBa
U pacTBOPUTEIsI, HEOOXOTUMBIX JJISi PUTOTOBJICHUS OMPEEIIEHHON MacChl pacTBOpa ¢ U3BECTHOM
MacCOBOM J10JI€H pACTBOPEHHOI'O BEILIECTBA.

Jemoncrpanuu.  OOGpa3ibl OKCHJIOB, KHCJIOT, OCHOBaHUH W coJei.
Mogenu KpuCTaIIIMUECKUX PELIETOK XJI0puaa HaTpus, amasa, okcuza yriepoaa (IV). Cnoco6st
pa3fesieHus: CMECEeM, TUCTHIIISALUS BOJIBI.

JlaGopaTtopHble omnbIThl. 1. 3HAKOMCTBO ¢ 0OOpa3llaMu BEIIECTB pa3HBIX KJIaccoB. 2.

Paznenmenne cmeceii.

Tema 4 HN3MeHeHusi, npoucxoasiimme ¢ Bemecrsamu (12y4)

[ToHsiTHE SBIIEHUI KaK M3MEHEHHWH, MPOUCXOAIINX C BEIIECTBAMHU. SIBIEHUA, CBSI3aHHBIE
C U3MEHEHHEM KPUCTaJUTMUYECKOTO CTPOCHHMSI BEIIECTBA NP IMOCTOSTHHOM €r0 COCTaBe, (pu3ndeckue
aBiaeHud. Duzndeckue SBICHUS B XUMHUH: JUCTWUISUUS, KPUCTAUIA3ALMs, BBIIAPUBAHUE U
BO3TOHKA BEIECTB, IEHTPU(YTHpOBaHHE.

SIBneHus, CBsS3aHHBIE C HM3MEHEHHEM COCTaBa BEIIECTBA, - XUMHUYECKHE PEaKIIMH.
[Ipu3Haku U ycloBUsl MPOTEKAHUS XUMUYECKUX peakiuil. [loHaTue 06 9k30- M dHIOTEPMHUUECKHUX
peakuusx. Peakiuu ropeHusi Kak 4acTHBIM Cilydaid 3K30TE€PMHYECKHX PEaKIUid, MPOTEKAIOIMHNX C
BbIJIEJICHHEM CBETA.

3aKOH COXpAaHEHUsS MacChl BEHIECTB. XHMHUYECKHE YpPaBHEHUA. 3HAYCHUE HHICKCOB U
k03 PunnentoB. CocraBieHue ypaBHEHHH XUMUYECKUX PEaKIUil.



Pacyersl mo XxuMHYecKHMM ypaBHEHUsM. PelieHue 3a7ay Ha HAaXOXKJIEHHE KOJIMYECTBA
BEIIeCTBa, MAacChl WM o0beMa MPOJYKTa PEaKIMH MO KOJIMYECTBY BEIIECTBA, MAacce MU 00beMy
MCXOJHOTO BellecTBa. PacdeThl ¢ MCMOIB30BAHUEM IMOHSTHUS «IOJS», KOTJA MCXOIHOE BEIIECTBO
JJAaHO B BHUJE PacTBOpa C 33aJaHHOH MacCOBOW JI0JIEH pPacTBOPEHHOTO BEIIECTBA WU COJEPKUT
OTIpeICTICHHYIO JIOJII0 MPUMECEH.

Peakuuu paznoxenus. [lonsitue o ckopocTy xumuueckux peakiuii. Karanuzatopel. @epMeHTHI.

Peaknun coenunenus. KartamuTuueckue M HeKaTamuTHueckue peaknuu. OOpartumeie U

HeoOpaTUMBbIE peaKluu.

Peakuuu 3aMenieHus.  DIEKTPOXMMHYECKMH  pAl  HANpsOHKEHUM  METalJIoB,  €ro
MCIIOJIb30BaHUE [UIsl TPOrHO3UMPOBAHUSA BO3MOYKHOCTU NPOTEKaHUS PEAKUUN MEXAY METallaMU H
pacTBOpamMH KHCIOT. Peakuuu BBITECHEHHs OJHUX METAJUIOB M3 PAaCTBOPOB UX COJIEH IPYIMMH
MeETaJIJIaMH.

Peakuuu oOmena. Peakuuu HeWTpanuzanuu. YcIoBUS MPOTEKAaHMUsS peakuuii oOMeHa B
pacTBopax 710 KOHIIA.

Tunbl XMMHUYECKHX peakiuii (M0 MPHU3HAKY «YHUCIO M COCTaB HCXOJHBIX BEHICCTB U
MPOJYKTOB PEAKIMN») Ha TPUMEPE CBOMCTB BOMABI. Peakius pas3iioKeHUs - JIEKTPOJIU3 BOJIBI.
Peaxknnu coemuHeHUI - B3aHMOIEHCTBHE BOIBI C OKCHAAMH META/UIOB M HEMETAUIOB. lloHsTHE
«TUAPOKCUIBI». Peaknuu 3aMemIeHHs -  B3aUMOJCWCTBHE BOJBI C  MICJIOYHBIMH U
IIEJI0YHO3EMENIbHBIMU MeTa/u1aMu. Peakiiun oOMeHa (Ha mpuMmepe ruapoiin3a Cyibduia amoMUuHMS
1 KapOuaa KajabIus).

Pacuérnble 3amaum. 1. BpluncneHume 1Mo XUMHUYECKHMM YpaBHEHUSM MAacChl WU
KOJIMYECTBA BEIIECTBA MO M3BECTHOM Macce MM KOJIUYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIIUX B
pPEaKIUIo BEIIECTB WJIM MPOAYKTOB peakiuu. 2. BbiuncieHwe macchl (KOTUYECTBAa BEIIECTBA,
o0beMa) TPOAYKTa pEaKIMH, €eCIIM W3BECTHA Macca WMCXOJHOTO BEIIECTBa, COJEPIKAIIEro
OTIpeNIeTICHHYI0 JI00 Tipumeceil. 3. Bwiuncnenne wmacchl (KOJWYECTBAa BEIIECTBA, OOBEMa)
IPOJIYKTa PEaKIIMH, €CII U3BECTHA Macca pacTBOpa U MacCoOBast J0JIsl PACTBOPEHHOTO BEIIECTBA.

Jemoncrpauuu. [Ipumeps! pusnueckux siBIeHUI; a) niaBieHue napapuna; 0) muddysus
JOYHIMCTBIX BEIECTB C ToOpsIled JIaMMO4YKH HakamuBaHus. [IpuMepbl XMMHUECKHUX SBIEHUIl: a)
rOpeHrne MarHusi; 0) B3aUMOJICHCTBUE COJSIHOM KHUCIOTHI C MPaMOpPOM HJIM MEJIOM; B) MOJIY4YEHHUE
ruapokcuaa meau (II); T) pacTBopeHue Mony4eHHOro ruApoKCUaa B KUCIOTaxX; /1) B3aUMOJIEHCTBUE
okcuaa menu (II) ¢ cepHoOl KUCIIOTON NMpH HarpeBaHUU; €) Pa3IoKEHHE NEepMaHTraHaTa Kaylus; )
B3aUMO/IefiCTBHE pPa30aBIEHHBIX KUCIOT C METAJIIIAMH.

JlabopaTopHble onbIThI. 3. CpaBHEHHE CKOPOCTH UCIIAPEHNUS BOABI U CIIMPTA 110 UCUE3HOBEHUIO UX
Karenp Ha puiabTpoBanmbHON Oymare. 4. OKucieHue MeIu B IUIAMEHHU CIIUPTOBKU HIIM TOPENIKH. S.
[TomyTHEHNE U3BECTKOBOM BOJBI OT BBIIBIXa€MOTO yIJIeKHcioro rasa. 6. Iloaydenue yriaekuciaoro
ra3a B3aUMOJICHCTBUEM COJbI W KHUCIOTHL. 7. 3aMelieHue Meau B pacTBope xsopuna menu (II)
KEIIE30M.

Tema S IIpakTukym Nel (3 u)

IIpakTuuyeckas padora Ne 1 IlpaBuna TexHUKH O€30MACHOCTH MpH paboTe B XMMHYECKOM
kabunere. JlabopaTopHoe 000opyaOBaHUE M OOpAIICHHE C HUM.



IIpakTuuyeckass padora Ne 2 HaGmioneHue 3a M3MEHEHHUSMH, HMPOUCXOISIIUMHU C TOPSIICH
CBEUOM, U UX ONUCAHUE (OOMAUIHUIL IKCREPUMEHM)

IIpakTHyeckas padora Ne3 Ananu3 ouBbsl U BOJbI (0OMAUHUIL IKCHEPUMEHN)

IMpakTuyeckas padora Ne 4.[IpurotoBieHrue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOM J0Jiei
PacTBOPEHHOTO BEILLECTBA.

IIpakTyeckas padora Ne S.IIpu3Haky XUMHUUECKUX PEAKLIUM.

Tema 6 Teopusi 3J1eKTPOJIMTHYECKOH TUCCOUMALUM U CBOMCTBA KJIACCOB

HeoOpraHu4veckux coeqrHeHui (18 1) IMousrue 06 31eKTPONUTHYECKOM JUCCOLUALIHN.
SHCKTpOHI/ITH H HCIJICKTPOJIUTHI. MexaHu3m Aucconuanuy 3JICKTPOJIUTOB € PA3JIMIHBIM THUIIOM

XUMHUUYECKOH CBs3U. CTENeHb IEKTPOIUTHIECKON Aucconuanyy. CUIIbHBIE U Cl1a0ble JIEKTPOJIUTHI.

OcHOBHBIE TIOJIOXKEHUS TEOPUH DIEKTPOIUTHUECKON muccouuanuu. MoHHbIE ypaBHEHUS
peakiuii. Y CloBUs NMPOTEKAHUS PEAKIIMK OOMEHa MEXy JIEKTPOJIUTAMHU JI0 KOHIA B CBETE€ MOHHBIX
IIPEACTABICHUM.

Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnotel, ux kimaccudukanus. Jpccoruarus KUCIOT U MX CBOHCTBA B CBETE TCOPHH
JJIEKTPOJINTUYECKON Jucconuanuu. MOJIEKyIspHble W HOHHBIE YpPaBHEHUS PEaKIHUU KHUCIOT.
B3aumoneicTBue KUCIOT C MeTaulaMU. OJIEKTPOXMMHUYECKUN pAll HaNpsHKEHUM METalIoB.
B3anMopnencTeue KHUCIOT C OKCHJAaMH METaUIoB. B3auMOAeNcTBHE KHUCIOT C OCHOBAHMAMU -
peakuus HeWTpanuzauuu. B3aumopeilicTBue Kucior ¢ consiMu. Vcmonb3oBaHME  TaOIUIIBI
PacTBOPUMOCTH ISl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kiaccupukanus. Jucconuanns ocCHOBaHUN U UX CBOHCTBA B CBETE TEOPUU
3JIEKTPOJUTUYECKON Juccounanuu. B3anmmoaeicTBHe OCHOBAaHHM C KHUCJIOTAMH, KHCIOTHBIMH
OKCHJAaMHU U coyiiMHU. Vcrionb3oBaHue TaOIUIbl pACTBOPUMOCTH JJIsl XapaKTEPUCTUKA XUMUYECKUX
CBOMCTB OCHOBaHUH. PaznojkeHue HEpAcTBOPUMBIX OCHOBaHMM npu HarpeBaHuu. Comm, HuX
KJaccu(uKauss W JUCCOLMAIMS PAa3IUYHBIX TUIOB coseld. CBOHCTBa cojeil B CBeTe TEOPHH
JJIEKTPOJIMTUYECKON Iucconuanuu. B3anMoaencTBue cojael ¢ MeTalljlaMH, YCJIOBHsS IIPOTEKaHUs
3TUX peakuui. B3zanmMozeicTBue coieil ¢ KHCI0TaMHM, OCHOBAHMSMHU W coyisiMH. Vcnosp3oBaHue
TaOJIMLBI PACTBOPUMOCTH Il XapaKTEPUCTHUKU XUMUYECKUX CBOMCTB COJIEH.

O0600mmenue cBeneHni 00 OKCHIaX, X KIacCH(UKAIINN U XUMAYECKIX CBOMCTBAX.

I'enetnueckue pAaabsl  MCTAJUIOB W HEMCTAJLIOB. T'emernmueckast CBS3b MCXKOYy KllacCaMH
HCOPTaHNYCCKUX BCIICCTB

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkIuu. OKucIHuTeab U BOCCTAHOBHUTCIIb, OKHCJIICHUEC 1
BOCCTaHOBJICHHE.

Peakuuu noHHOrO OOMEHa M OKHCIUTENIbHO-BOCCTAHOBHUTENbHbIE peakuuu. CocTaBieHue
YpaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUII METOAOM JIEKTPOHHOTO OaaHca.



CBOICTBA MPOCTHIX BEIIECTB - METAJUIOB W HEMETAIOB, KUCIOT W COJied B CBETE MPEJCTaBICHUN 00

OKHCJIUTCIBHO-BOCCTAHOBUTCIILHLIX IMMPOLECCaXxX.

JlemoncTpanuu. lcnbsiTaHue BeELIECTB M MX pacTBOPOB Ha 3JIEKTPONPOBOIAHOCTD.
3aBUCUMOCTbD AJIEKTPOIPOBOJIHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTpaluu. B3auMoeiicTBrue uHKa
C cepoii, coysiHOM KucnoTo, xaopugom mMeau (II). 'openue maruus.

JlaGopaTopHble onbIThI. 8. Peakiuu, xapakTepHble 111 paCTBOPOB KUCJIOT (COJISTHOM WIIH
cepHoit). 9. Peakiiuu, xapakTepHsbIe ISl paCTBOPOB IIEJIOYEH (THAPOKCHIOB HATpUs Win Kanus). 10.
[TomyyeHue W CBOWMCTBA HEPACTBOPHUMOIO OCHOBaHHSs, HampuMmep ruapokcuna menu (II). 11.
Peakiuu, xapakTepHsbie i1 pacTBOPOB coiiei (Hampumep, s xiopuaa meau (II)). 12. Peakuuw,
XapakTepHbIE JUIsI OCHOBHBIX OKCHUIOB (Hampumep, Uil Okcuaa Kaubiwus). 13. Peakiuw,
XapakTepHBIC JJIs1 KUCIOTHBIX OKCUIOB (HApUMeEp, JIsl YTIECKUCIOTO Ta3a).

Tema 7 IIpakTtuxkym Ne 2 CBOMCTBA PACTBOPOB 3JIEKTPOJUTOB (24)
IIpakTuyeckas padora Ne 6. CBolicTBa KUCJIOT, OCHOBaHUH, OKCHIOB U cosiei. [lpakTuueckas

padora Ne 7. Penienue sKcriepuMeHTaIbHBIX 3a/1a4.

Conepxxkanue Kypca B 9 kiacce

Beenenne. OOmasi XapakTepUMCTHKAa XHMHYECKHX JJIEMEHTOB H

xumuyeckux peakuui. [leppoauyecknii 3akon u Ilepuoanuyeckas cucrema

xuMuueckux 3j1eMenToB JI. U. MenaeseeBa (10 4)
XapakTepuCcTUKa DJJIEMEHTa II0 €ro ImoJokeHuro B Ilepuonnyeckoil cucTeMe XHUMHYECKHX
snemenToB [[. . MenneneeBa. CBoOMCTBa OKCUAOB, KUCIOT, OCHOBAHUI U COJIEHl B CBETE TEOPUHU
JNEKTPOJIMTUYECKON JTUCCOLMALMA W OKHUCIIEHHA-BOCCTaHOBIEHMS. I[loHsATHE O mepexomHbIX
snemMeHTax. AM@orepHOCTh. ['eHeTHYeCKUid psijl MepexoaHOro ieMeHTa. [lepuonnyueckuii 3aKoH 1
[Iepnoanueckas cuctema XuMudeckux 3y1eMeHToB [I. 1. Menneneesa.
XnMuyeckasi opraHu3anus KUBOM M HEXUBOW NPHUPOJAbI. XUMHUYECKHH COCTaB sA1pa, MAHTHH H
36MHOM KOpBl. XUMUYECKUE DIIEMEHTHI B KIIETKAX >KMBBIX OPIraHU3MOB. Makpo M MHUKPORJIEMEHTHI.
OO6o06menne cBeneHU 0 XUMHYecKuX peaknusx. Kiaccupukanys XMMHUYECKHMX peakuuid 1o
Pa3IUYHBIM MPU3HAKAM: «UHCJIO U COCTaB PearupyroninuX U 00pa3yIoUIXcs BEUIECTBY, «TEII0OBON
¢ dexT»,«HanmpaBieHue», «UM3MEHEHHE CTENeHEel  OKHUCIIEHUS  3JIEMEHTOB, OO0Opa3yroIuX
pearupymomue BeecTBay, «(paszay, «MCIoIb30BAHNE KaTAIH3aTOPay.
[TonsTHE 0 ckOpoCcTH XUMHUYECKON peakiuy. DaKTOpsl, BIUAIOIINE HA CKOPOCTh XUMUYECKUX PEAKIIMM.
Karanuzatops! u karanus. MHrHOUTOpBI. AHTHOKCUAAHTBI.
Jdemouncrpauuu. Paznuunasie popmer Tadmuiet Jl. . MenneneeBa. Monenu aToMOB 2JIeMEHTOB 1—
3 ro nepuonoB. Mozenb CTPOEHUS 3eMHOIO IIapa (TOMepeuHblid pa3pe3). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pEaKIUHU OT NMPUPOABI PEATUPYIOLUINX BEIECTB. 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOU
peaKuy OT KOHLIEHTPAaLMK PearupyroIluX BEECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiun
OT IUIOIIAJAM CONPHUKOCHOBEHHS PEArupyroluX BeEHIECTB («KHUISIUN cI0i»). 3aBHUCHMOCTb
CKOPOCTH XHMHYECKOW peakiuu OT TEMIIepaTypbl pearupyronmx BelmecTB. ['OMOTeHHbIH Hu
reTeporeHHbIN KaTanu3bl. @epMeHTaTUBHBIN KaTtanu3. UHrubuposanue.
JlabopaTopHble onbIThI. 1. [TonyyeHne ruipokcuaa HUHKA U UCCIEIOBAHNUE €TI0 CBOMCTB.



2.MoaenupoBanue mnoctpoeHust Ilepmoguyeckoil cuCTEMbl XUMHYEeCKUX »diaemeHTtoB JI. .
MenneneeBa. 3. 3amernieHue >xene3oM Meau B pactBope cynbdarta meau (II). 4. 3aBucumocTthb
CKOPOCTH XUMHYECKOU PEAKIIUU OT MIPUPOJIbI pEarupyIOIINUX BEIIECTB HA IPUMEPE B3aUMOICHCTBUS
KHCIIOT C MeTa/ulaMH. 5. 3aBHCHMOCTh CKOPOCTH XWMHYECKOW PEAKIUU OT KOHIEHTPALUU
pearupyronmx BeLIECTB HAa MpHUMepe B3aWMOJCUCTBUSA IUHKA C COJITHOM KHCJIOTOW pPa3iIMyHOU
KOHIEHTpauu. 6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT IUIOMAAH CONPUKOCHOBEHUS
pearupyromux BemecTB. 7. MolenupoBaHUE «KUIISIIETO Cilos». 8. 3aBUCUMOCTh CKOPOCTH
XUMHYECKOH PEaKIUU OT TEMIEpaTyphl PEarnpyrolluX BEHICCTB HA MPUMEPE B3aUMOJCHCTBUS
okcuga menu (II) ¢ pactBopom cepHOM KHMCIOTHI pa3IMYHON TemriiepaTypbl. 9. Paznoxenue
NepoKCcHIa BOAOPOa ¢ MoMoIIbio okcuaa mapradma (IV) u karanaszel. 10. OOHapyxkeHHe KaTanas3bl
B HEKOTOPBIX MHIIEBbIX Ipoaykrax. 11. MHruOupoBanue B3aMMOJCHCTBHUS KUCIOT C MeTallaMU
YPOTPOIHHOM.

Tema 1. Metasuibl (14 4)

[Tonoxxenne meramnos B llepuogmueckoi cucreme xumudeckux aemeHtoB Jl. M. Menneneesa.
Mertannuueckasi KpUCTAJUIMUECKash pelleTka M MeTaulMyeckas XuMudeckas cBsizb. OOmiue
¢usnueckue cpoicTBa MetauioB. CIulaBbl, UX CBOWCTBA M 3HAYEHUE. XUMHUYECKHE CBOMCTBa
METaJVIOB KaK BOCCTAHOBUTEJEH, a TAaK)KE€ B CBET€ UX IOJIOXKEHUS B 3JIEKTPOXUMHUYECKOM PsIIy
HanpspKeHu MetaiioB. Kopposus MetamioB u cioco0sl 60pb0bI ¢ Hell. MeTautbl B IpUpO/IE.
O61m1re crocoObl UX MOTYYCHUSI.

O0mas XapakTepUCTHKA IIEJOYHBIX MeTaJI0B. Mertamisl B npupozge. OO0mue crnocodbl ux
nonyyeHusi. Crtpoenune aromoB. IllenouHble MeTaibl — MPOCThbIE BeLIECTBA. BaxkHelue
COCIMHEHUS MICNIOYHBIX METAJJIOB — OKCHUIbI, THAPOKCHABI M CONU (XJOPUABI, KapOOHATHI,
cynb(aThl, HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HApOJHOM Xo3siicTBe. Kanuiinbie ynoopeHus.
O0mas xapakTepucTHKA 3JICMEHTOB IVIABHOM NMOATPYNIIbI

IT rpynnbi. Ctpoenue atoMoB. lllenouHo3eMeNbHBIE METANIIIBI —IIPOCTHIE BEIlECTBA. BakHelmme
COECIMHEHHUS UIEIOYHO3EMENbHBIX METAUIOB — OKCHJbI, THAPOKCHUABI U COJNU (XJIOPUIBL,
KapOOHaThl, HUTPATHIL, CyIb(aThl, pocdarbl), UX CBONCTBA U MPUMEHEHHE B HAPOJHOM XO34HCTBE.
Amomunuii. CTpoeHue aroma, (pU3MYECKHMe M XHWMHUYECKHE CBOMCTBA IPOCTOTO BEIIECTBA.
CoenuHeHHs alIOMMHUS — OKCHJ M THAPOKCH[, UX aMmdoTepHbINl XapakTep. Baxkueimue conu
anmomMuHus. [IppuMeHeHne aatoMUHUS U €70 COETMHEHN.

Kenezo. CrpoeHue aroma, ¢U3NYECKHE W XHMHUYECKHME CBOMCTBAa IPOCTOTO BEIIECTBA.
I'enetnyeckue psasl Fe2+ u Fe3+. Baxueimue conu xene3a. 3HaueHHUE Keje3a U ero COSTMHEHUM
JUISL IPUPOABI M HAPOJIHOTO XO35MCTBA.

JdemoncTpanuu. OOpa3ipl ILIETOYHBIX U IIETOYHO3EMENbHBIX MeTauioB. OOpasipl CIIIaBOB.
BzaumopeictBue HaTpus, JNUTUA U KaldbUus C BOAOW. B3aummoaeicTBue HATpUs W MarHus C
kuciaoposioM. BzaumoneiictBue meramioB ¢ Hemetauiamu. [Tomyuenue rugpokcuos xenesa (1) u
(1.

JlabopaTopHsle onbIThI. 12. B3auMmozeiicTBre pacTBOPOB KUCIIOT U COJIEN C METaNIAMHU.
13.03nakomienue ¢ pynamu sxenesza. 14. OkpalivBaHue IJIAMEHU COJIIMM HIEJIOYHBIX METAJIOB.
15. B3aumoneiictBrue Kaiblusa ¢ BoAou. 16. [TonydeHne ruipokcuaa Kaiablysl U UCCIEIOBAHUE €T0
corctB. 17. [IlomydeHume THIpPOKCHMIA QIIOMUHUS W UCIENOBAHME €ro CBOWCTB. 18.
BsaumoneiicTBue xenesa ¢ consHoi kucnotoit. 19. [lonydenue ruapoxcuaos xenesa (II) u (III) u
M3y4YECHHUE UX CBOMCTB.

Tema 2. [Ipaktuxkym 1. CBoiicTBa MeTaJIOB U
HUX coeTUHeHu (2 4)
1. OcymiecTBiIeHHE IETTOYKA XUMUYECKHUX TTPEBPAIICHHI.



2. [lonyyenne w CBOWCTBa COCIWHEHHMH MeTauioB. 3. PereHue SKCIEpUMEHTAIBHBIX 3a/1ad  Ha
pacro3HaBaHUE U MOJyYCHUE COSAMHEHUN METAIIOB.
Ilpu 08yxuacosom nianupogaruy nposoOUmMcs MoabkKo npakmuieckas paboma 3

Tema 3. Hemerauasl (25 4)

OO0miass xapakTepuCTHKa HEMETaJUIoB: MoJiokeHue B Ilepuoanueckoil cucteMe XHUMHYECKUX
anemenToB JI. 1. MenneneeBa, 0COOCGHHOCTH CTPOCHHSI aTOMOB, 3JIEKTPOOTpHUIAaTeNbHOCTh (D0)
KaK Mepa «HeMeTaUIMYHOCTW», psia D0. Kpucramimueckoe CTpO€HHE HEMETAJIOB — MPOCTHIX
BemecTB. Aiotponusa. @uznyueckre cBoicTBa HeMeTaIOB. OTHOCUTENBHOCTh MOHATUNA «METaJLI
U «HEeMETaJL».

Bonopoa. Ilonoxenue Bomopoaa B Ilepuomnueckoit cucreme xumuueckux siemeHto JI. .
MenneneeBa. Ctpoenue aToMa U MOJeKyJbl. OU3ndeckre 1 XUMUYECKUE CBOWCTBA BOJIOPOAA, €r0o
MOJIy4YeHUE U MPUMEHEHHUE.

Bona. Crpoenue mosekynbl. Bomopomgnas xumudeckasi cBsizb. (DU3HMYECKHE CBOMCTBA BOJBI.
AHoOManuu CBOMCTB BOAbL. ['mapodunbHble M ruaApodoOHbIE BellecTBa. XHUMHUYECKUE CBOWCTBA
Boabl. KpyroBopor Boabl B mpupone. Bomoounctka. Aspamnus Boabl. bbIToBbIe (QHIBTPHI.
MunepanbsHbie BOAbL. JUCTHIITUPOBaHHAS BO/IA, €€ MOTYYeHHE U TPUMEHEHUE.

Ob0mas xapakrtepucTuka rajnoreHoB. CtpoenHue aroMoB. l[IpocTeie BemiecTBa W OCHOBHBIC
COCIMHEHUSI TaJOreHOB, WX CBoWcTBa. KpaTkme cBemeHust o xiyope, Opome, (rope u Hoze.
[IprMeHeHre TaoreHOB U UX COSAMHEHUI B HAPOJHOM XO3sICTBeE.

Cepa. CtpoeHue aTroma, alJIOTPOIHsI, CBOWCTBA U MpUMEHEeHUEe poMOndeckoi cepbl. OKCUABI Cepbl
(IV) u (VI), ux nonmyuenue, cBoricTBa u npuMenenne. CepHasi KUCI0Ta U €€ COJIU, UX MPUMEHEHUE B
HapOAHOM X03sicTBE. [I[pON3BOACTBO CEPHON KUCIOTHI.

A3ot1. CTpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMUAK, CTPOCHHUE, CBOICTBA,
noytydeHue v npuMeHeHue. CoJid ammoHus, ux CBOMCTBA 1 npumeHeHwue. Okenapbl asota (I1) u (IV). A3oTHast
KHUCTIOTa, €€ CBOICTBAa W MpUMeHeHHe. Hutparbl W HUTPHUTHI, TpoOJieMa HMX COAEpKAHUS B
CEJIbCKOXO035HCTBEHHON MPOAYKIIMU.A30THBIE y100pEHUSI.

®ocdop. CtpoeHue aroma, asIOTPONHUsL, CBOMCTBA O6€I0ro U KpacHoro ¢ocdopa, UX MpUMEHEHHE.
OcHoBHble coenunenus: okcun pocdopa (V) u oprodochopnas kucinota, ¢pocdarel. DochopHbie
yJ100peHusl.

Yruepoa. CrtpoeHue aToMa, ajoOTpPONHUs, CBOCTBa Moaudukanui, npuMeHeHue. OKCHABI
yraepona (II) u (IV), ux cpoiictBa u mnpumenenune. KapOoHaThl: KaJbLHT, COAa, MOTAIl, HX
3HAYCHHE B IPUPOJIC U KU3HHU YETIOBEKA.

Kpemnunii. Ctpoenue aroma, KpUCTAUNIMYECKUM KPEMHUM, €ro cBOMCTBAa M npuMeHeHue. OKcuj
kpemuus (IV), ero mpuponnsie pasHoBuaHOoCTH. CUnHMKaThl. 3HAUEHUE COCIMHEHUN KPEMHHUS B
JKUBOM M HEXUBOW npupone. IlonsAaTre 0 CHIIMKaTHOW MPOMBILUIEHHOCTH.

JdemoncTpauuu. OOpasibl rajoreHOB — TPOCTHIX BEIIECTB. B3auMoAeCTBHE TaJOT€HOB C
HaTpUEM, C QJTIOMUHHEM. BpITeCHeHHE XJIOpOM OpoMa WM HOJa W3 PAacCTBOPOB HX COJIEH.
B3aumopeiictBue cepsl € MeTalulaMH, BOJOpPOJOM U KHUCIOpoAoM. BsaumopeiicTBue
KOHLIEHTPUPOBAaHHOM a30THOW KUCIOTHI C MeIbto. [lormonienre yriemM pacTBOPEHHBIX BEIIECTB WIIH
razoB BoccranoBnenue menu u3 ee okcuaa yriaem. O0pasiibl MpUPOTHBIX COSTUHEHUM XJI0pa, CEPHI,
docdopa, yrimepona, kpemuus. OOpasmbl BOXHEWIIUX IS HAPOAHOTO XO3SIMCTBA CyJb(]aTos,
HUTPATOB, KapOOHATOB, PpochaToB. OOpa3Lbl cTEKIIa, KEPAMHUKH, [IEMEHTA.

JlabopaTopubie omnbiThl. 20. IlomydyeHue u pacnoszHaBaHue Bojopoxaa. 21. MccinenoBanue
MOBEPXHOCTHOTO HATSDKEHUS BOJIbI. 22. PacTBOopeHre nepMaHranara Kajiusl Uid MEIHOTO Kyrmopoca
B Bojze. 23. I'maparanus oGe3BokeHHoro cynbdara meau (II). 24. M3roroBieHue THIICOBOTO
orrnedarka. 25. O3HaKOMJICHHE ¢ KOJUIEKIMEH ObITOBBIX (PriIbTpoB. 26. O3HAKOMIIEHHE C COCTAaBOM



MUHEpaIbHOM BOAbL.27. KauecTBeHHass peakuus Ha ranoreHua_uoHbl. 28. IlomydyeHue u
pacnio3HaBanue kuciopoaa. 29. I'openue cepsl Ha Bo3ayxe u B kuciopoxae. 30. CpoiicTBa
paz0aBieHHON cepHOU KHUCIOTHL. 31. M3yueHue cBoiicTB ammuaka. 32. Pacmo3naBanue coieit
ammonus. 33. CpoiictBa pa30aBiieHHOW  a30THOM  KucinoTel. 34.  BzaumojeictBue
KOHIICHTPUPOBAaHHOW a30THOM KHUCIOTBI ¢ Meabto. 35. T'openme Qochopa Ha BO3Ayxe W B
kuciopoge. 36. Pacno3naBanme ¢docdaros. 37. I'openue yrist B kuciopoxe. 38. IlomyueHue
YTOJIBHOM KHCIOTHI M u3ydeHue ee cBoucTB. 39. Ilepexom kapOOHATOB B THAPOKAPOOHATHI.
40.Paznoxxenue rugpokapoonara Hatpus. 41. IlomyueHue KpeMHEBOM KHUCIOTHI U U3yueHUE €€
CBONCTB.

Tema 4. IlpakTukym 2. CBONiCTBA COeAUHEHNI HEMETAJJIOB
G4)

1. Pemenue »skcnepuMeHTanbHBIX 3amad 1o Teme «lloarpynma ramoreHoB». 2. Pemenue
OKCIICPUMCHTAJIbHBIX 3a4a4 I10 TCMG((HOI[prHHa KHCJI0poaa». 3. Pemenne SKCIICPUMCHTAIIbHBIX
3amauno teme «lloarpynna azotay. 4. Penienne skcriepuMeHTaIbHBIX 337124
Ilpu 08yxuacoeom nianuposaHuu nPo8OOAMCs MoIbKO npakmuyeckue pabomst 1, 2 u 5. no
meme «llooecpynna yenepooay. 5. llonyyenue, cobupanue u pacno3nagarue 2a3oe8.

Tema 5. O0001IeHHe 3HAHUI IO XUMHH 32 KypPC OCHOBHOM MIKOJIbL. [loaroroska
K rocyaapcrBeHHoi utoropoi arrecrauuu (I'MA)

(10 v)

[Iepnonnueckuii 3axoH u [lepuoandeckas cuctema XuMudeckux 35eMeHToB J1. 1. Menneneesa.
@u3nyecKkuil CMBICII  TOPSAJIOBOTO HOMEpa JJIEMEHTa, HOMEPOB IMepuoja U  TPYIMIbL
3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB 3JIEMEHTOB M MX COCAMHEHHUI B MEpHOAax M TpyIIax B CBETE
IIPEJICTAaBICHUHA O CTPOCHUH aTOMOB JIEMEHTOB. 3HAUYE€HUE TIEPUOJIUYECKOTO 3aKOHA.

Buasl XUMHYECKUX CBS3€H M TUIIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBS3b CTPOEHUS U CBOMCTB
BenlecTB. Kitaccupukanus XMMHUYECKUX peakUuil MO pa3iIMyHbIM MpU3HAKaM (YUCIO U COCTaB
pearupyomux 1 o0pa3yroluxcs BEIIECTB; HaJlUuue IpaHHIbl paszjena (as; TernaoBoil 3¢dexr;
U3MEHEHHE CTeleHeH OKMCIeHHMs aTOMOB; HCIOJb30BaHUE KaTaaU3aToOpa; HaIpaBlICHHUE
npotekanus). CKOpocTh XMMHUYECKMX peakuuil u (axkTopbl, Biusiomue Ha Hee. OOpaTHUMOCTb
XUMHUYECKMX pPEaKIMi U crocoObl CMEIIEHUs] XUMHUYecKoro paBHoOBecus. IIpocTeie M clokHbIE
BenlecTBa. MeTtamnel U HeMeTaibl. ['eHeTnueckue psiabl MeTajlla, HEMETaljJa M IepeXxO0JHOro
metayuia. OKCUBI M TUAPOKCHIBI (OCHOBaHMS, KHCIOTHI, aM(pOTEepHble THAPOKCHUIBI), COIH. MX
cocTaB, Kiaccu(ukanus M oOlIMe XMMHUYECKHE CBOWCTBA B CBETE€ TEOPUU DIEKTPOJIUTHUECKON
JUCCOLIMAIINY.



TemaTn4yeckoe NJIaHNPOBaHHeE 8 Knacc

Paznea | Tema KoauyecTBo B Tom umcIe,
4acoB KOHTP. pao.
da3a 3anycka (COBMeCTHOE NPOEKTHPOBAHUE U IVIAHUPOBAHHUE Y4eOHOTI'0 I0/1a)
Bsenenue 4

®da3a NOCTAHOBKH U peuicHuA CUCTEMHBIX 3a1a4

1 ATOMEBI XUMUYECKHX JIEMCHTOB 8 1

2 [IpocTrie BemecTBa 6

3 CoeMHCHHS XUMHYCCKUX 3JIEMCHTOB 14 1

4 N3meHeHus, mporucxo/IsIne ¢ BeeCTBAMH 12 1

5 [Tpaktukym Ne 1 3

6 PactBopenue. PactBopel.  CBolicTBa pactBopoB | 18 1
3JICKTPOJIUTOB

7 [TpakTukym Ne 2 1

PedaexcuBnasn ¢aza

8 HNroroBoe moBTOpeHHE, JEMOHCTpaIUs JIMYHBIX | 2
JOCTHKEHHUH 00yJaroImuxcs
Htoro 68 4

TemaTH4yeckoe MIaHNPOBaHue 9 Kiace
Paznen | Tema KoauuectBo | B TomM umcie,
4acoB KOHTP. pao.

Pa3a 3anmycKa (COBMECTHOE POCKTHPOBAHKE U IVIAHUPOBAHHE Y4eOHOI0 roia)

1 OOmiast xapakTepUCTHKAa XUMHYECKHX dieMeHToB u | 10 1
XUMHUYECKHUX peaKIuii

da3a NOCTAHOBKH U pelIeHUusA CUCTCMHBIX 3a1a4

2 Meraibt 14 1
[IpaxTukym 2
Nel CpoiicTBa METaNIOB U X COCAUHEHUM
3 Hemeramnsr 25 1
4 [TpakTukym 3

No2 CBo¥icTBa HEMETAIOB U UX COETUHEHUN

PedaexcuBnasn ¢aza

5 OO6o0uienre 3HaHUM MO XUMHUHM MO Kypcy ocHoBHOH | 10 2
mkosl. [Togroroska x OI'D

6 [IpoekTHas nesATeTbHOCTh O0YJArOIIHXCS 4
Hroro 68 5

MartepuaibHO-TEXHHYECKOe o0ecnedeHne 1 CHUIIHUHbI

KoMIIIeKT JeMOHCTPallMOHHOTO W J1a0OpaTOpHOrO O0OPYIOBaHHS B COOTBETCTBHH C
nepeyHeM y4eOHOro 00OpyIOBaHUsI 10 XMMHUH JUISi OCHOBHOM IIIKOJIBI, YTO TO3BOJISICT BBIOJIHUTH
NPaKTHYECKYI0 4YacTh MPOTPaMMBbl (JIEMOHCTPALMOHHBIC JKCIIEPUMEHTHI, (DPOHTAIBHBIC OIBITHI,
71a00paTopHbIC PabOTHI).



O01ee odopynoBanue (XUMmsi)
JleMoHCTpauMOHHOE 000PYyA0BaHHE
CocraB KOMILIEKTA:

CTonuMK mOIBbEMHBIM Ha3HayeHHe: cOOpKa y4eOHBIX YCTAaHOBOK, IUIABHBIM MOABEM C
MIOMOIIBIO0 BUHTA: HAJIMYME MITATUB JEMOHCTPALIMOHHBIN XUMUYECKUI: Ha3HAUYCHHE: IEMOHCTPAIUS
npuOOpOB M YCTAaHOBOK, OIOpa, CTEP)KHHU, JIAKH, MY(TbI, KOJbLA: HAIUYUE, BO3MOXKHOCTH
3aKpeIUICHUS JIEMEHTOB Ha Pa3jIMYHOM BHICOTE: HAJIMYME aImapar Ui MPOBEICHHUS XUMHYECKUX
peakIuii: Ha3HAYCHHE: JEMOHCTPALMsl XMUMHUYECKUX pPEaKIHi, IOTJIOTHTENb MapoB M Ta30B:
HaJIMuue, MaTepHaa KOJIObI: CTEKJIO HAabOp Ul 3JIEKTPOIM3a JIEMOHCTPAL[MOHHBIN: Ha3HAauYeHHE:
U3y4YEHUE 3aKOHOB JJIEKTPOJIM3a, cOOpKa MOAENIM aKKyMYJsITOpa, €MKOCTb: HAJIM4YHE, IEKTPOJIBL:
HaJIMYUe KOMIUIEKT MEpPHBIX KOJIO Majoro oObema: Ha3HA4YeHHWE: JEMOHCTPAIIMOHHBIC OIIBITHI,
o0beM ko016: ot 100 M o 2000 mi, Habop ¢makonoB (250 — 300 mur uIs XpaHEHUsS] PACTBOPOB
PEaKTHBOB). Ha3HAYCHUE: XpAaHEHHE PAaCTBOPOB PEAKTUBOB, KOJIMYECTBO (IakOHOB: He MeHee 10
mT., Marepuaid (IIaKOHOB: CTEKJO ;MpoOKa: HalW4ue; NpuOOp JUIi ONBITOB IO XHMHHU C
JNIEKTPUYECKUM TOKOM (y1abopaTopHsiii); [Ipubop s MiuTIOCTpanuy 3aKOHA COXPAaHEHUS MacChl
BemecTB: cocyn Jlanmosbra: Hamuuue, NpoOKa: HaIW4Me, TUI HpuOopa: JEeMOHCTPAIlMOHHBIN
JlenurenvHass BopoHKa: HasHaueHue: pasieneHue IBYX JXHIKOCTEH MO IUIOTHOCTH, MaTepual
BOPOHKH: CTEKJIO; YCTaHOBKa JJIsi NEPEroHKW BemecTB: Ha3HaueHwe: NEMOHCTpAIUs OYUCTKH
BEIIIECTBA, IMEPETOHKA, KOJOBI, XOJIOAUIBHHUK ISl OXJIAXKICHHS, aJNIOHXK, MPOOKa: HAIM4KE, JITHHA
ycTaHoBKH: He MeHee 550 mwm; [Tpubop mis monydeHus ra3oB: Ha3HAYCHHUE: MOJYYEHHE Ta30B B
MaJIbIX KOJHMYECTBAaX, COCTaB KOMIUIEKTa: He MeHee 6 mpenMeToB; baHs KOMOMHHMpOBaHHAs
nabopatopHasi: bans BojsHas: HaaMuue, KOJblla CMEHHBIE C OTBEPCTUSIMH PA3HOrO JUAMETpa:
HaJIM4Me, TUTMTKA dJieKTpudeckas: Hammune PapdopoBas crymka ¢ mectukoMm: HasHadenue: mms
pa3MenbuyeHusi KPYMHbIX (pakuMid BELIECTB W MPUIOTOBJICHHUS MOPOILIKOBBIX cMecei; Komruiekr
tepmomMeTpoB (0 — 100 C; 0 — 360 C) KomniiekT XuMHYeCKUX peakTUBOB COCTaB KOMILUIEKTA:

Habop «Kucnotsr» (a30THast, cepHas, coisiHasi, opTodochopHas)

Habop «['unpokcuab» (ruppoxkcusa Oapus, THMAPOKCHI Kallusl, TUIPOKCUJ KalbIUsl, TUAPOKCHU]
HaTpHs)

Hab6op «Oxcuabl MeTamioBy (altoMUHUS OKCU, Oapus okcu, xenesa (I11)
OKCH/I, KaJbIls OKCUJI, Maraus okcum, meau (II) okcnm, mmHaka okcu)

Habop «lllenounbie U METOYHO3EMENbHBIE METAIUTBD) (JINTUN, HATPUH, KATBIIUN )
Ha6op «Metamnbn (aTrOMUHHN, )KeIe30, MarHUi, MeJlb, IUHK, OJIOBO)

Habop «lllenouyHble U meT04YHO3EMENbHBIE METAIUIB (JINTUN, HATPUH, KAJIbLIUN)
Habop «Orneomacusie BemecTBa» (cepa, hpochop (kpacHsrit), okcun dpocdopa(V))

Habop «I"anmorens» (1ox, 6pom)



Habop «lanmorenuapn (allOMUHUS XJOPHI, aMMOHHs XJopun, Oapus u xmopun, sxemesza (III)
XJIOpUJ, Kalusl HOAWA, Kallus XJIOpU, KalbLUs XJIOPUA, JIUTHS XJIOpHUI, Maruus xnopun, meau (1)
XJIOpUJ, HATPHH OpomMu[I, HaTpust GTOPHIL, HATPUS XIJIOPH, LIMHKA XIJIOPH]T)

Ha6op "Cyabdatsl, cynbduasl, cyabhutel” (amoMunus cyiabdar, ammMonus cyiabdar, xenesza (1)
cynbdun, xene3a (II) cympdar, 7-mu Boaublii, kamus cynbdar, kobansra (II) cymbdar, maraus
cynbdar, menu (II)) cynedar O6e3Bomnbiii, meau (II) cymbdar S5-Tm BOAHBIN, HATpUsA Cyabdum,
HATpUs Cynb(QUT, HATpUs Cynb(daT, HaTpUs TUAPOCYNIb(}AT, HUKENS CyabhaT

Ha6op "KapOonatsl" (aMMoHus kapOoHaT, kanus kapoonar, menu (II) kapOoHaT 0oCHOBHOM, HATpUS
KapOOHAT, HATPHUS THAPOKAPOOHAT)

Habop "®ocdarel. Cunukarel" (kamus MoHoruapooprodocdar, HaTpus CHIMKAT 9-TH BOJHBIH,
HaTpus oprodocdar Tpex3aMeeHHbIH, HaTpUs AUTuIpodocdar)

Hab6op "Auerartsl. Poganuapl. Coenunenus sxenes3a” (kanus anerat, kaius ¢peppo(ll) rekcanuanu,
kanus geppo (III) rexkcanmonu, kanust poJaHu, HATPUS alleTaT, CBUHIIA alleTaT)

Ha6op "Coeagunenust mapranua" (kanus nepmanraHat, mapranna (IV) okcun, mapranma (II)
cynb(haT, MapraHiia XJOpHI)

Habop "Coenunenus xpoma" (aMMOHHMSI AUXpPOMAT, Kajlus JAUXpoMmaT, Kaiaus xpomat, xpoma (III)
XJI0puJ1 6-TH BOJTHBIN)

HabGop "Hutpatel" (adtoMuHUSI HUTPAT, aMMOHMSI HUTPAT, KA HUTPAT, KaJbLUs HUTPAT, MEAU
(IT) auTpat, HaTpUs HUTpPAT, cepedpa HUTPAT)

Hab6op "Unaukaropsl" (JJakMoua, METHUIIOBBIN OpaHKeBbIH, (heHondranenH)

Habop "Kucnopoacoaepxaiiue oprannueckue BemiecTsa' (aleToH, MHMLIEPUH, TUATHIOBBIA 3¢up,
COHUPT H-OYTWJIOBBIH, CHMPT HM30aMWIOBBIM, CIHUPT H300YTHIIOBBIN, CIUPT STHIOBBIH, (eHod,
(dbopMauH, STUIEHTJIUKOJb, YKCYCHO-3TUIIOBBIN 2QUp)

HaGop "YrneBogopoas!" (6eH3UH, rekcaH, HeTh, TOIYOJ, IUKIOTECKaH)

HaGop "Kucnorel opranumdeckue" (KUCIIOTa aMMHOYKCYCHas, KHCIoTa OeH30iHas, KuciaoTta
MaclisHasg, KHCJIOTa MypaBbUHAs, KHUCJIOTa OJIEMHOBAs, KHUCJIOTa MaJlbMUTHHOBAas, KHUCIOTA
CTEapUHOBAsl, KUCIIOTA YKCYCHAsl, KUCIIOTA I11aBeIeBast)

HaGop "VYrmeBomel. AmuHb" (aHWIMH, aHWIMH CEPHOKHCIBIN , Jl- TJIIOKO3a, METHUIaMUH
TUAPOXJIOPHU] , Caxapo3a)

Hudposas sadopaTopusi N0 XUuMHUHU (YUeHHYECKAA)

OO0ecneynBaeT BBIMOJTHEHUE JTA0OOPATOPHBIX PabOT MO XMMHM Ha YPOKax B OCHOBHOM IIKOJIE H
MPOEKTHO-UCCIIE0BATENBCKON NEATENIbHOCTH 00YJarOIINUXCSl.

Komruiekranus:
becnipoBoaHOM MyThTHAATYUK IO XUMHUU C 4-MSI BCTPOCHHBIMU JATYHKAMU:

Hatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 no 14 pH



JlaTurK BBICOKOW TeMIeparypbl (TEpMOMAapHBIN) C IUara3oHOM HM3MepeHus He yxke deMm oT -100 mo
+900C

JlaTuuK 3J€KTPONpPOBOJIUMOCTH C Jauana3zoHaMu u3MepeHus He yxe dem oT 0 mo 200 mxCwm; ot 0 mo
2000 mxCwm; ot 0 10 20000 MkCm

JlaTuuk TeMIeparypbl IUIATUHOBBIN € AMANAa30HOM U3MepeHus He yxke ueM oT -30 1o +120C OtaenbHble
JATYUKU:

JlaTurK oNTHYECKOM MIOTHOCTH 525 HM AKceccyaphbl:

Ka6ens USB coenquHuTENEHBIA

3apsigHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO 1O 3KCIITyaTanuu HuQpoBoi 1abopaTopuu
Ha6op nabopaTopHoit ocHacCTKH

[TporpammMHoe obGecrieueHue

Mertonuyeckue pekomenaauuu He meree 40 pabot

Hannuue pycckosspaHOro caira noaaep:kku Hanane

BUJICOPOJINKOB.
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