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IHosicHuTe1bHAS 3anMCKA.

AnantupoBaHHas pabodas mporpamma Juisl ydammxcs 8,9 kjacca ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSIMH 3710poBbs (OB3)- aTo oOpa3oBarenbHast
IporpaMMa, aJanTUPOBAaHHAS MJiI OOy4YeHHUs [aHHOM KaTeropuum oOy4aroUMXcs C YYE€TOM OCOOEHHOCTEW HMX INCHUXO(PU3UYECKOTO pa3BUTHI,
WH/MBUTyaJIbHBIX BO3MOKHOCTEH, o0ecrieunBarolasi KOppeKIHo HapyIIeHUH pa3BUTHSI U COLUAIbHYIO a/lallTalHIo.

OcoOeHHOCTSIMM  00yYaroIUXCsl C 3aJ€p>KKOM ICHUXWYECKOro pa3BUTHs: y4yeOHas JesITeIbHOCTh XapaKTepU3yeTcsl HEOpPraHM30BaHHOCTHIO,
MMITYJIbCUBHOCTBIO, HU3KOM MPOAYKTUBHOCTBIO. O0yuatomuecs ¢ 3[IP HenocTaTOUHO yMEIOT IUIAHUPOBATh CBOM JEHCTBUS, X KOHTPOJIHMPOBATh, HE
PYKOBOJCTBYIOTCSI B CBOEH ACATEIBHOCTH KOHEYHOM LIENBI0, YACTO «IIEPECKAKMUBAKOT» C OJHOIO 3aIaHMs Ha APYroe, HE 3aBEPIIMB HA4aToeE.

O6mme ocobennocTu odyvarontuxcs ¢ 311P:

- CHI)KEHHAsi paboTOCIIOCOOHOCTD , ICUXOMOTOPHOM pacTOPMOKEHHOCTH, BO30YAMMOCTH;

- HU3KUI ypOBEHb MMO3HABATENbHON aKTUBHOCTHU U 3aMEJIEHHBIN TeMI nepepadoTKu MH(OPMALMK; HApYIIEHHUs] CKOPOCTHU MEPEKIIOYEHUSI BHUMAHMS,
00BbEM €ro CHHKEH;

- HarJIAHO-ACHCTBEHHOE MBIIIJICHHE Pa3BUTO B OOJbIIEH CTENEHH, YeM HarJisigHO-00pa3HOe U OCOOEHHO CIIOBECHO-JIOIMUYECKOe; HEIOCTaTOYHO
chopMUpOBaHa AaHATTMTUKO-CUHTETUYECKAS IEATEIHHOCTh BO BCEX BUAAX MBILUICHUS; - UMEIOTCS JIETKUE HApYIIEHUS peYeBbIX ()YHKLUMT;

- HE3PEJIOCTh SMOIIMOHANILHOM cepbl 1 MOTUBALINY;

- Hec()OPMHUPOBAHHOCTH IPOU3BOJILHOTO MMOBEACHHUS IO TUIY ICUXUYECKONH HEYCTOWYMBOCTHU, PACTOPMOKEHHOCTh BICUCHHMIA;

- c1abo copMHUpOBaHBI MIPOCTPAHCTBEHHBIE MPEICTABICHUS, OPUEHTUPOBKA B HAIPABIEHUSIX MPOCTPAHCTBA OCYLIECTBIIAETCS OOBIYHO HAa YPOBHE
MIPAKTUYECKUX JIEUCTBUI; YACTO BO3HUKAIOT TPYJAHOCTH IIPU IPOCTPAHCTBEHHOM aHAJIN3€ U CUHTE3€ CUTYaLUU;

- 0COOCHHOCTH BHUMAaHHUsI MPOSBISIOTCS B €0 HEYCTOMYMBOCTH; MOBBIIICHHON OTBJIEKAEMOCTH; TPYAHOCTSIX MEPEKIIOUYEHNUS; CIa00l KOHIIEHTPALUU
Ha oObekTe. Hanmnume mOCTOPOHHUX pa3Apa)kuTeeil BHI3bIBACT 3HAYUTENHHOE 3aME/UICHHUE BBINMOJHAEMON NEThbMH JESTEIbHOCTH U yBEITUYHUBAET
KOJIMYCCTBO OIINOOK;

- HEJ0CTATOYHOCTh Pa3BUTHUS MaMSITH MPOSBISIETCS B: CHIXKEHUM MPOAYKTHMBHOCTH 3alIOMHUHAHMS U €r0 HEYCTOMYMBOCTH; OOJbIIEH COXpaHHOCTU
HEMPOMU3BOJILHOW MaMsTH MO CPAaBHEHHUIO C MPOM3BOJBHOW; HEIOCTATOYHOM O00BEME M TOUYHOCTH, HU3KOW CKOPOCTH 3allOMHUHAHMS; MpeobiagaHnuu
MEXaHHYECKOI0 3alOMUHAHUS HaJ CJIOBECHO-JIOTHYECKHUM; BBIPRXKEHHOM MpeoOaJlaHuy HarJIiJHOW MaMATH HaJl CIOBECHOM; HU3KOM YPOBHE
CaMOKOHTPOJISI B MPOIECCE 3ayYMBaHUS U BOCIIPOU3BEACHUS, & TAKKE HEYMEHUHU CaMOCTOSITEIbHO OPraHW30BbIBAaTh CBOIO pabOTy MO 3alIOMHHAHUIO;
HE/JIOCTAaTOYHOM IMO3HABATENbHON AKTUBHOCTH M IIEJICHANPABICHHOCTH IPH 3allOMUHAHUM M BOCHPOU3BEICHHM; CIabOM YMEHHHM HCIIOJIb30BaTh
palMOHAJIbHBIE IPUEMBI 3aIIOMUHAHUS; HU3KOM YPOBHE OIOCPEICTBOBAHHOTO 3alIOMUHAHMUS.

Lens - hopmMupoBaHUEe OCHOB XMMHYECKOTO 3HAHUSI.

JlocTKeHUe TMOCTaBIEHHOW LN Npu pa3paboTke W peaju3aliy aJalTUPOBAHHON MporpaMMbl O0y4alolUXcsl MPeAyCMaTpUBAET pelICHUE
CJIEYIOIIHUX OCHOBHBIX 3aa4:

1.bopmupoBaHre Ba)XHEUITNX (PAKTOB, MOHITUNA, XUMHUECKUX 3aKOHOB M TEOPUH, A3bIKa HAyKH, a TaKke AOCTYNHBIX ydaummces ¢ 3[1P o6oOmennit



MHPOBO33PEHUYECKOT0 XapaKTepa;

2.pa3BUTHE YMEHUI HAOIIONATh U OOBACHATh XUMUYECKUE SIBJICHUS, B TOBCEIHEBHOMN KU3HU;

3.popmupoBanue ymeHuii Oe30macHOro OOpalleHUs C BEUIECTBAMHU, UCIHOJIB3YEeMBbIMU IPHU BBITIOJTHEHUH HECIOKHBIX XUMHUYECKUX OIBITOB U B
MOBCETHEBHOMN )KU3HU,

4.pazButre nuyHOCcTU oOyuaromuxcs ¢ 3I1P, ux uHTENIeKTyaaIpHOe U HPAaBCTBEHHOE COBEPIICHCTBOBaHUE, (POPMUPOBAHUE Y HUX T'YMAaHUCTUYECKUX
OTHOIIEHUN U IKOJIOTHYECKHU 1EIeCO00pa3HOro MOBEICHUS B OBITY U TPYAOBOH JESTEIbHOCTH;

5.packpbITie T'YMaHUCTUYECKOW HAMPABICHHOCTH XWMHUHU, €€ BO3pACTAIOLIECH POJIU B PEUIEHUM INIaBHBIX YKOHOMHYECKHUX, 3KOJIOTHMUYECKUX MpoOieMm,
CTOAIIMX TIEPE YETOBEUECTBOM, U BKJIaJa B HAYUYHYIO KapTUHY MUDAa;

6.MpUMEHEHNE TOJYyYEHHBIX 3HAHMM M yMEHUH uis 0e30MacHOro MCIOJb30BAHMS BEIIECTB UM MarepuajoB B OBITY, CEIbCKOM XO3sIiCTBE M Ha
MIPOU3BOJICTBE, PEIICHUS MPAKTHUECKUX 3aJad B TOBCEIHEBHOM KU3HHU, NMPEAYNPEKICHUS SBICHHUM, HAHOCSIIUX Bpe 3J0POBBIO YelOBEKa U
OKPY’KAIOILEH cpelie.

AnanTtupoBanHas pabodas mporpamma o yueOHomy npeamety « Xumus» pazpaboTaHa B COOTBETCTBUU C HOPMATUBHBIMU aKTaMU:

- ®enepanbHbiid 3aK0H OT 29.12.2012 No 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanum» (¢ mocueayOMUMHA U3MEHEHHUSIMHI ),

- npuka3z MunuctepcTa oopa3oBanus 1 Hayku Poccuiickoit ®@eneparuu ot 17.12.2010 Ne 1897 «O0 yrBepxkaeHuu (penepanbHOro
roCy/IapCTBEHHOT0 00pa30BaTENIbHOIO CTaHAAPTa OCHOBHOTO 00IEro o0pa3zoBaHus» (€ MOCIEAYIOIUMH U3MEHEHHUSIMHU );

- npuka3z MunuctepcTBa oopasoBanus u Hayku Poccuiickoit @eneparu ot 31.03.2014 Ne 253 «O6 yrBepxkaenun OenepaibHOro mepeyHs
y4eOHUKOB, PEKOMEH/ITYEMBIX K UCITOJIb30BAHUIO TIPU peaIU3allii KMEIOIINX TOCYIapCTBEHHYIO aKKpEIUTAINI0 00pa30BaTeIbHBIX MPOTpaMM
Ha4yaJIbHOTO 00I111eTr0, OCHOBHOT'O OOIIET0, CPEAHETO O0IIero 00pa3zoBaHus (C MOCIEIYIOIMUMHI H3MEHEHUSIMU );

- CanurapHo-3nugeMuoiorndeckue npasmia u HopMatusbl CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHUIEMUOJIOTHYECKIE TPEOOBaHUS K
YCIIOBUSIM U OpraHu3aluu 00y4eHus B 0011e00pa30BaTeNbHBIX YUPEKACHUIXY, YTBEpKAeHHbIe [locTaHOBIeHHEM [ TaBHOTO TOCY1apCTBEHHOTO
caHuTapHoro Bpaya P® ot 29.12.2010 Ne 189;

- [IpumepHasi ocHOBHas oOpa3oBaTeNibHasi MporpaMma OCHOBHOTO 0011ero oopa3zoBanusi, ojo0peHa penieHueM (enepanbHOro yaeOHo-
METOJIMYECKOTO 00BeAMHEHHS 110 001IeMy 0OpazoBanuio (mpotokoin ot 08.04.2015 Ne 1/15);

- YMK : yue6nuk aBtop B.B. Epemun H.E. Ky3smenko A.A. [Ipo3nos, B.B. Jlynun . «Xumus 8 knacc» Mocksa. [Ipoda ,2018; «Pabouas
nporpamma» aBTop B.B. Epemuna, A.A. [Ipoznosa u 2.10. Kepumona no nuaun YMK B.B. Jlyuuna Mocksa. poda 2017 r.

- [Tonoxenune 06 amanTUpOBaHHOUN paboueii mporpamme mnpeameToB, kKypcoB MOY «COII Ne 31y yTBepkeHo npukaszom aqupexkropa MOY
«COII Ne 31» No 126 ot 30.08.2017 .

B aoanmuposannoti paboueii npoepamme no xumuu 01s 8-9 knaccoe 6 cooeparcanuu u KareHOapHO - MeMamuyeckKom NIaHUpO8aHUuU npedycmompeHo
oceoenue hedepanbHo2co0 KOMRNOHEHMA 20CY0APCMBEHHO20 00pA308aMENbHOC0 CIAHOAPMA OCHOBHO20 00Ujeco0 00pPAa306anUs N0 XUMUU YYAWUXCA C
OB3, ¢ yuemom ux unousuoyanvuvix ocobennocmet. Kypcusom gvioenenvi 6onpocwvl uzyuaemvie 03HAKOMUMENLHO.

Koumponvno-usmepumenvrvie mamepuansi 051 OCYWecmsieHUus KOHMPOI 3HAHUL 00y4arouje2ocs makxdce coomeemcmeayom 06a3080Mmy YpOGHIO
3HAHUU.



IInanupyemblie pe3yabTaTbl 0CBOCHHUSI Y4eOHOI0 peaMeTa

1.1 JInyHOCTHBIE PE3YJIbTATHI 00YYCHHUS.

1. Poccuiickas rpaxxgaHckas WAEHTUYHOCTH (HATpUOTH3M, yBaxeHue K OTedecTBy, K MPOILJIOMY M HACTOSAIIEMY MHOTOHAIlMOHAJIBHOIO Hapoja
Poccun, 4yBCTBO OTBETCTBEHHOCTH U jaoira nepen PonuHoi, uneHTHUKanus ce0s B KauecTBe rpaxaaHuHa Poccuu, cyObeKTHBHAsE 3HAYUMOCTh
UCIOJIb30BAHUS PYCCKOIO fA3bIKA M SI3BIKOB HapoJoB Poccuu, oco3HaHHE M ONIYIIEHHWE JMYHOCTHOM CONPUYACTHOCTH K CyApOe pOCCHHCKOro
Hapo/a).Oco3HaHUEe FTHUYECKOW MPUHAIIEKHOCTH, 3HAHUE UCTOPHH, S3bIKA, KYJIbTYPbl CBOETO HApOJla, CBOETO Kpas, OCHOB KYJIbTYPHOTO HACIEIUs
HapoJoB Poccuu n yenoBevecTBa (MAEHTUYHOCTD YEJIOBEKA C POCCUIICKON MHOTOHAIMOHAIBHON KYJIbTYPOU, COPUYACTHOCTD

VCTOPUHU HApOJOB M TOCYIapCTB, HAXOAMBIIMXCS HA TEPPUTOPUM COBpeMEHHOW Poccun); mHTEpHOpHU3anus I'yMaHUCTHYECKUX, IEMOKPATUYECKUX U
TPAJULHMOHHBIX IIEHHOCTEH MHOTOHALIMOHAIBHOTO POCCUHCKOro obmectBa. OCO3HAHHOE, YBAKUTEIBHOE M J0OpOXKeIaTebHOE OTHOIICHHE K
UCTOPUH, KYJIBTYpE.

2. T'oTOBHOCTB M CLIOCOOHOCTH 00YYAIOIIKXCSI K CAaMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMU K OOYUYEHHIO ¥ IO3HAHUIO; TOTOBHOCTD U
CIOCOOHOCTh K OCO3HAaHHOMY BBIOOPY U TOCTPOCHHIO JNalbHEWIIEH MHIUBUAYAIbHON TpaeKTopuu oOpa3oBaHMsS Ha 0a3e OPUEHTHPOBKU B MHUpE
npodeccuii u npodheccuoHaNbHBIX MPEANOYTEHUH, C YIETOM YCTOMYMBBIX TTO3HABATEIbHBIX HHTEPECOB.

3. Pa3BuToe MoOpasibHOE CO3HAaHME M KOMIETEHTHOCTh B PEHIEHMH MOpPAIbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (QopMUpOBaHHE
HPAaBCTBEHHBIX YYBCTB M HPAaBCTBEHHOT'O IOBEJICHHS, OCO3HAHHOI'O U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IMOCTYIKaM (CIIOCOOHOCTH K
HPABCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIIUMOCTD; 3HAHUE OCHOBHBIX HOPM MOpPaJId, HPAaBCTBEHHBIX, AYXOBHBIX HJECAJIIOB, XPaHUMBIX B
KyJIbTYPHBIX TpaguIMsAX HaponoB Poccuu, TOTOBHOCTH HAa HX OCHOBE K CO3HATEIbHOMY CaMOOTPaHMYEHHUI0 B TIOCTYIKax, IOBEJIEHUH,
PacTOYUTENBHOM MOTPEOUTETBCTBE; CPOPMUPOBAHHOCTD MPEJICTABICHUN 00 OCHOBAX CBETCKON 3TUKH, KYJIbTYpPhl TPAJAULIMOHHBIX PEIUTUH, UX POJIU B
pa3BUTHH KYJIBTYPHI U UCTOpUHU Poccum u 4enoBedecTBa, B CTAHOBIEHUH IPAXKAAHCKOTO OOIIECTBA U POCCUHCKON TOCyIapCTBEHHOCTH; TOHUMaHUE
3HAYEHUs1 HPABCTBEHHOCTH, BEPHI U

PEJIUTUU B )KU3HM YeJIOBEKa, ceMbU U 001ecTBa). CPOpMUPOBAHHOCTH OTBETCTBEHHOIO OTHOIICHMSI K YUEHUIO; YBAXKUTEILHOTO OTHOUIECHUS K TPYAY,
HaJIMYKE ONbITA YYacTHUs B COLMAIBHO 3HAUUMOM TpyJe. Oco3HaHNe 3HAYECHUSI CEMbH B )KM3HH YeJIOBEKa U 0OIIeCTBa, MPUHATUE IICHHOCTH CEMEHHON
KU3HH, YBOKUTEIbHOE U 3a00TIMBOE OTHOIIEHUE K WIEHAM CBOCH CEMbH.

4. CpopMUpOBaHHOCTh LIETOCTHOIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKM U OOIIECTBEHHOM NPAKTHUKH,
YUUTBIBAIOIIETO COLUAIBHOE, KYIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000Opa3rue COBPEMEHHOT'O MHpa.

5. Oco3HaHHOE, YBaXUTEJIBHOE U JOOpOKEIaTeNbHOE OTHOIICHHWE K APYroMy 4YeJOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO, KYJIbTYpE, S3BIKY, BEpe,
rpaXxaaHCcKoM nmo3unuu. ['0oToBHOCTH

Y CIIOCOOHOCTD BECTU JUAJIOT C APYTMMH JIFOJIbMU U JOCTUTATh B HEM B3aMMONIOHUMAHMSL.

6. OCBOGHHOCTD COLIMATBHBIX HOPM, MPABUJI TOBEICHUS, poJieii 1 (HOPM COLMATBHOM JKU3HU B TPYIIAX U COOOIIECTBAX.

7. ChopMHpOBaHHOCTD LIEHHOCTH 3/I0POBOTO U 0€30MacHOro 0opasza XK13HH;

8. Pa3BHUTOCTh 3CTETUYECKOTO CO3HAHUS YEpPEe3 OCBOCHUE XYJI0KECTBEHHOrO HAaclenus HapoAoB Poccum u mupa, TBOPYECKOW JEATEIBHOCTH
ACTETUYECKOT0 XapakTepa (ClIoCOOHOCTh MOHUMATh XY/10’KECTBEHHBIE MPOU3BEACHNUS, OTPAXKAIOIINE Pa3HbIE STHOKYIbTYPHBIE TPAAHUIINN;




9. ChopMHpoBaHHOCTH OCHOB IKOJIOTUYECKON KYJIBTYpBI, COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIIJICHHUS, HAIUMYUE ONbITa
HKOJIOTHYECKH OPUEHTHUPOBAHHOM ped-

JIEKCUBHO-OLICHOYHOW M TPAKTUYECKON JESATENIbHOCTH B JKU3HEHHBIX CHUTYallUsX (TOTOBHOCTh K MCCIEIOBAHUIO TPHUPOJBL, K 3aHATHUAM
CENBbCKOXO35MCTBEHHBIM TPYAOM, K XYJ0KECTBEH-

HO-3CTETUYECKOMY OTPAXKEHUIO IPUPO/IbI, K 3aHATUAM TYPU3MOM, B TOM YHCJIE SKOTYPU3MOM, K OCYIIECTBICHUIO TPUPOJOOXPAHHOM IeATETLHOCTH).
1.2 MeranpeaMeTHbIe pe3yJbTaThbl.

1. YMeHue caMoCTOSTENBHO ONpPENENATh L€ CBOEro 00y4yeHus, CTaBUTh U (pOpMyIUpoBaTh Ajsl ceOs HOBBIE 3a/layd B yueOe M MO3HABATEIbHOU
NEATEIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEU MO3HABATEIBHON NEATEIBHOCTH;

2. YMeHHe caMOCTOATEIbHO MJIaHUPOBATh MYTH JOCTHKEHUS 1IeJied, B TOM YHUCIIE ajJbTepPHATUBHbBIE, OCO3HAHHO BHIOMpaTh Hambosee 3QdeKTUBHBIC
CHOCOOBI pelIeHus: yueOHBIX U TT03HABATENbHBIX 3a/a4;

3.YMeHue COOTHOCUTH CBOM JIEWUCTBUS C IIAHUPYEMBIMHM PE3yJIbTATAMH, OCYLIECTBISATH KOHTPOJb CBOEH NEATEIBHOCTH B IPOLECCE TOCTHIKCHUS
pe3ynbTara, OomnpeeNaTh CrnocoObl NeUCTBUN B paMKax MPEIIOKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICUCTBUS B COOTBETCTBUU C
W3MEHSIOILICHCS CUTYaIUEH;

4.YMeHue olleHUBaTh MPABUIIBHOCTh BBIMOJIHEHUS Y4EOHOM 3a1au1, COOCTBEHHbIE BO3MOKHOCTH €€ PELICHUS;

5. Bnanenue ocHOBaMU CAMOKOHTPOJISl, CAMOOLICHKH, MIPUHATHS PELICHUH U OCYIIECTBIIEHUS OCO3HAHHOI'O BhIOOpa B Y4eOHON M MO3HABaTENbHOU
NEeSATEIbHOCTH;

6.YMeHue omnpeAenaTh MOHATHS, cO3/aBaTh 0000IIEHNUs, YCTaHABIMBATh aHAJIOTHH, KJIACCU(UIIMPOBATh, CAMOCTOSTENILHO BHIOMPATh OCHOBAHMS U
KpUTEpUH Ui KiIacCU(PUKAIMU, CTPOUTH JIOTMUECKOE PacCyXJIECHHE, YMO3aKI4eHHe (MHAYKTHMBHOE, ACIAYKTHBHOE M 10 aHAJIOTUH) M JIeNaTh
BBIBOJIBI;

7. YMeHue co3/1aBaTh, IPUMEHSTH U MPe0OPa30BhIBATh 3HAHUS U CUMBOJIBI, MOJICIIH U CXEMBI [T PEIICHUs Y4eOHBIX U TO3HABATEIBHBIX 33714,

8. CMBICIIOBOC UTCHHE;

9.YMeHue OpraHu3oBbIBaTh yueOHOE COTPYAHMUYECTBO U COBMECTHYIO AESTENIBHOCTh C YUWUTEIEM M CBEPCTHHKAMH; paboTaTh MHAWBUAYAJIbHO U B
Tpynme: HaxXOoAWTh OOIlee pelieHne W paspemaTh KOHGIMKTHI Ha OCHOBE COTJIACOBAHUS TO3UIMH M ydeTa HHTEpPEcOB; (OPMYIUPOBATH,
apryMEHTHUPOBATH U OTCTaUBaTh CBOE MHEHUE;

10.YMeHune 0CcOo3HAaHHO HUCIOJB30BAaTh PEYEBBIE CPEJCTBA B COOTBETCTBUHU C 3a/Jayeil KOMMYHHUKALMU JUISl BBIPAKEHUS CBOUX YYBCTB, MbICIECH U
NMOTpeOHOCTEN; TUIAHUPOBAHUS U PETYIISAIUUA CBOEH JESITENbHOCTH; BJIaJICHUE YCTHON M MUChbMEHHON PEUbl0, MOHOJIOTHUECKON KOHTEKCTHOM pedblo;
11.®opmupoBaHuEe M pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH WCIOJIb30BaHMs MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (manee — UKT-
KOMITETCHITUH ); PA3BUTHUE MOTHBAIIMU K OBJIAJICHUIO KYJIbTYpOH aKTHBHOTO MOJIb30BAHMS CIIOBAPSIMHU U IPYTUMHU TOMCKOBBIMU CUCTEMaMU;

12. ®opMupoBaHUE U pa3BUTHE IKOJOTHUYECKOTO MBIIIJICHUS, YMEHHE MMPUMEHATH €r0 B MTO3HABATEIbHON, KOMMYHUKATUBHOW, COI[MATIbHON MTPAKTHKE
1 ipo(hecCHOHAIBHON OpUEHTAIUH.

MesknpeaMeTHbIe IOHATHS:

1.®@opMupoBaTh MEKIPEAMETHBIX MOHATUH, TAKUX KaK «CHUCTEMa», «(PAKT», «3aKOHOMEPHOCThY, «PEHOMEHY, «aHAIIN3», KCUHTE3
2.CucreMaTu3upoBaTh, CONOCTABIAThH, aHATU3UPOBATb,



000011aTh U HHTEPIPETUPOBATH HH(OPMAITUIO, COACPIKANIYIOCS B TOTOBBIX HH(POPMALIMOHHBIX 00BEKTaX;

3.Boigensaty rnaBHyo WHGOpPMAlMIO, TPEACTaBIsATh MHQOpPMAIMIO B CXKaTOW CiloBecHOM (opme(B BHIE MJIaHA WIM TE3WCOB) W B HAIJISJIHO-
CHUMBOJIHUYECKOH popme (B Bue TabIuIl, rpad@MUECKUX CXEM U AHarpaMm);

4.3anoyHATh U JAOTOJIHSTH TaOIHIIbl, CXEMBI, TUArPaMMBbl, TEKCTHI.

5.B xoxe u3ydyeHus: Bcex y4eOHBIX MPEeIMETOB OOydarouiuecs: MpruoOpEeTyT OMBIT MPOEKTHOM NEATENbHOCTH KaK 0coOoi (Gopmbl ydeOHON paboThI,
CHOCOOCTBYIONIEH BOCHUTAHHIO CAMOCTOSITEIbHOCTH, WHUIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHUBAIMHU U 3(PHEKTUBHOCTH y4eOHOU
JESATENIbHOCTH; B XOJI€ peai3allii MCXOAHOIO 3aMbIciia Ha MPAKTUYECKOM YPOBHE OBJIAJCIOT YMEHHEM BBIOMpaTh a/J€KBAaTHBIE CTOSILEH 3amaye
CpEJICTBA,

MPUHUMATH PEIICHHS], B TOM YHCIIE U B CUTYallUAX HEOMPEAECIEHHOCTH.

YHuBepcajibHble y4eOHbIe el CTBHS.

PerynsiTuBHbIe yHUBEpcaJIbHbIE YueOHbIE 1eiicTBHS.

1. YMeHue caMoCTOSATENIBHO OMpEeneNsTh Iean O0ydeHus, CTaBUTh U (HOPMYIUpPOBATH HOBBIC 3a7aud B ydeOe M TMO3HABATEIbHOW JESATEIHHOCTH,
pa3BUBaTh MOTHBHI M HHTEPECHI CBOEH

ITO3HABATEIIbHOU ESTEIBHOCTH.

2.AHanu3MpoOBaTh CYLIECTBYIOIIME U IUIAaHUPOBATh Oyaylne o0pa3oBaTelbHbIE PE3YIbTATHI;

3.UnentudunupoBarh cOOCTBEHHBIEC TPOOIEMBI U ONPEACISATH TJIABHYIO MTPOOIEMY;

4.BwiiBUTaTh BEPCHH pEIIeHHS MPoOIeMbl, (OpMYyTUPOBATh TUIIOTE3BI, TPEIBOCXUIATH KOHEUHBIN PE3yIbTaT;

5.CtaBUTH LIETH ACSITENILHOCTH HA OCHOBE OIPEAEIEHHOM MPOOIEMBbl U CYIIECTBYIOIIUX BO3MOKHOCTEH;

6.DopMynHupoBaTh yueOHbBIC 33/1a4M KaK IIaru JOCTHKEHUSI TOCTABICHHOW 1IeTU 1eITebHOCTH;

7.060CHOBBIBATH 1IEJICBbIE OPUEHTHPHI U IIPUOPUTETHI CCHUIKAMU Ha IIEHHOCTH, yKa3bIBasi © 000CHOBBIBAsI IOTHYECKYIO MOCIEI0BATEIbHOCTD I1aroB.
8.YMeHue caMoCTOATENbHO IUIAHUPOBAaTh MYTHU JIOCTHIKEHHUS 1ieJiel, B TOM YHCJIe ajlbTepHaTHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3Pp¢GeKTUBHbIE
CHOCOOBI pelIeHus1 yueOHBIX U TT03HaBaTENbHbIX 3aAa4u. OOyJaronuiicss CMOKeT:

9.0npenenats He0OX0AUMBIE IEHCTBUS B COOTBETCTBHH € y4eOHOI M MO3HABATEIbHON 3a7jaueii U COCTABIAThH AITOPUTM UX BBITIOJTHEHUS;
10.060cHOBBIBaTh M OCYIIECTBISATH BEIOOP Hanbosee 3 (HEeKTUBHBIX CITOCOOOB pelleHusl yueOHBIX U MO3HABATEIILHBIX 33/1a4;
11.0npenensiTb/HaXOAUTh, B TOM YHCIIE U3 IPEAJI0KEHHbBIX BAPUAHTOB, YCIOBUSA JUIsl BHIITOJIHEHHS Y4eOHOM U MO3HABATENbHOM 3a4a4u;
12.BricTpanBaTh >KM3HEHHbIE IJIAHBI Ha KPaTKOCPOUYHOE Oyayliee (3asBISATH LIEIEBBIC OPHUEHTUPHI, CTaBUTh aJ€KBAaTHbIC MM3aJadl U IpeJyiaraTb
JeMCTBUS, yKa3biBas U 0OOCHOBBIBAS JJOTHUECKYIO MOCIEI0BATEIbHOCTD I11arOB);

13.Bb10upaTh U3 MpeaoKeHHbIX BAPUAHTOB U CAMOCTOSITENIEHO UCKATh CPEJICTBA/PECYPCHI JIJIsl pEeLIeHUS 3aa4i/ TOCTHXKEHUS LIEeTIH;

14.CocTaBisTh M1aH pelieHus mpooieMbl (BBIIOTHEHUS POEKTa, IPOBEICHUS UCCIIEIOBAHUA);

15.0npenensTh NOTEeHIMANbHbIE 3aTPYIHEHHS IPU PEIICHNH y4eOHOM U TO3HAaBaTEeIbHON 3aa4i M HAaXOAUTh CPEJICTBA TSl X YCTPAHEHUS;
16.0nchIBaTh CBOI OMBIT, OGOPMIISIS €T0 JUIA NIepeadr APYTUM JIIOIIM B BUI€ TEXHOJIOTUN PEUICHHUS MPAKTHYECKUX 3a/1a4 OMPEICICHHOr0 KJIacca;
17.I1lnanupoBaTh 1 KOPPEKTUPOBATH CBOIO MHIMBUYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

18.YMeHne COOTHOCUTH CBOM JIEMCTBUA C MJIAHUPYEMBIMH PE3YJbTaTaMH, OCYLIECTBIATh KOHTPOJIb CBOEH AESITENIBHOCTH B IPOLECCE TOCTHIKEHUS



pe3yJsibTara, ONpeieNaTh ciocoObl IEUCTBUM B paMKaX IPENIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JIEUCTBUS B COOTBETCTBUU C
U3MeHsoIecs cutyaruei. O0yJarommiicss CMOXET:

19.0npenensTh COBMECTHO C ME€aroroM U CBEpCTHUKAMU KPUTEPHH IIJIAHUPYEMBIX PE3YyIbTaTOB U KPUTEPUU OLIEHKH CBOEH yueOHOM AesTeIbHOCTH;
20.CucreMaTu3npoBath (B TOM YUCIIE€ BEIOMPATh MPUOPUTETHBIE) KPUTEPUN TUTAHUPYEMBIX PE3YyJIbTATOB U OLIEHKU CBOEH JEATEIBbHOCTH;

21.010upaTth UHCTPYMEHTHI JIJIs1 OLIEHUBAHUS CBOEU NEATENBHOCTH, OCYIIECTBIATh CAMOKOHTPOJIb CBOEH NESATENIBHOCTH B PaMKax IMPeaoKEHHBIX
YCIIOBHH M TpeOOBaHUIA;

22.0ueHuBath CBOIO JEATENBHOCTD, ApTYMEHTHPYS IPUYUHBI JOCTUKEHUS WM OTCYTCTBUS INIAHUPYEMOTO pe3yJIbTaTa;

23.HaxoauTh JOCTATOYHBIE CPEACTBA JAJI BBINOJTHEHHS y4e€OHBIX NEHCTBUM B M3MEHSAIONICHCS CUTyallud W/WIW MPU OTCYTCTBUH IUIAHUPYEMOTO
pe3yJIbTara;

24 PabGoTast 1o CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JEATEILHOCTh Ha OCHOBE aHajiM3a WM3MEHEHUN CUTyallud AJs TOJIy4EHUs
3aIJTAHUPOBAHHBIX XapAKTEPUCTUK MPOTYKTa/

pe3yJIbTara;

25.YcraHaBnMBaTh CBSI3b MEKIY IOJYYEHHBIMM XapaKTEpPUCTUKAMHM IPOAYKTa M XapaKTEPUCTUKAMH IIpolLecca IEATEIbHOCTH M IO 3aBEpLICHUU
NEATEIbHOCTH IIPEIIaraTb N3MEHEHNE XapaKTEPUCTUK MPoLecca U MOIYYEHUS YIIYUIIEHHBIX XapaKTePUCTUK MPOIYKTa;

26.CBepsTb CBOU JICUCTBUS C IEIBIO U, TP HEOOXOAMMOCTH, UCTIPABIISITH OIIUOKH CAaMOCTOSITEIBHO.

27.YMeHue OLleHUBaTh MPaBUIIBHOCTD BBITIOJHEHHS YUeOHOHM 3aauu, COOCTBEHHBIE BO3MOXKHOCTHU €€ perieHus. OOyyaronuiics CMOXKeT:
28.0npenensaTh KpUTEPUH MIPABUIBHOCTH (KOPPEKTHOCTH) BBINIOJIHEHUS Y4eOHOM 3a1auu;

AHanu3upoBaTh 1 000CHOBBIBATh IPUMEHEHHUE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS /1JIsl BHIIOJHEHUS! y4eOHOU 3a/1au;

29.CB000AHO MOIB30BATHCS BEIPAOOTAHHBIMU KPUTEPUSIMHU OLICHKH U CAMOOLICHKH, UCXOMSI U3 LI U UMEIOIUXCSI CPEJICTB,

pasnuyasi pe3ynbTar U CocoObl JEHCTBUM;

30.0neHuBaTh MNPOAYKT CBOEH JEATENBHOCTH IO 33JaHHBIM W/MJIM CaMOCTOSITENIbHO OINpPEACNIEHHBIM KpPUTEPUSIM B COOTBETCTBHM C LIEJIBIO
NEATEIBbHOCTH;

31.000CHOBBIBATh JOCTUKUMOCTb 1I€IH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHUX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;
32.®dukcupoBaTh U AaHATM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTAaTOB.

33.BnasgeHne OCHOBaMHM CaMOKOHTPOJISl, CAMOOIICHKH, MPUHATUS PELIEHUH U OCYIIECTBICHUS OCO3HAHHOTO BbIOOpa B Y4eOHOM M MO3HABaTEIbHOU
nesTenbHOCTH. OOYyJarOIIHIICs CMOXKET:

34.HaGmonaTe U aHAIW3UPOBATh COOCTBEHHYIO Y4YE€OHYIO M IO3HABATEJIBbHYIO ACSATENBHOCTh U ACSITEIBHOCTh APYTrUX O0ydYaromMxcs B Ipoliecce
B3aMMOITPOBEPKU;

35.CooTHOCUTH peabHbIE U IIaHUPYEMbIe PE3YJIbTaThl UHIUBUIYaIbHON 00pa30BaTEIbHOM ACSITEIbHOCTH U JIENATh BHIBOJDL;

36.1lpunnMars penieHue B yaeOHON CUTYaIlMi U HECTH 32 HETO OTBETCTBEHHOCT;

37.CamMOCTOATENBHO ONPENEATh MIPUUMHBI CBOETO YCIeXa MM HeyCIeXa M HaXOJUTh CIIOCOOBI BBIXOa U3 CUTYallul HEYCIeXa;

38.PeTpocneKTUBHO OMpenessaTh, KaKhe ACHCTBUS MO peUlIeHUI0 Y4eOHOM 3aJauM WM MapaMeTpbl 3TUX JEWCTBUNA MNPUBETU K TMOJYyYEHUIO
MMEIOMIET0Cs MPOAYKTa y4eOHOM e TEeIbHOCTH;



39.JleMOHCTPHPOBATH IPUEMBI PETYJISAINUN TICUXO(DU3NOTOTUUECKUX/IMOIIMOHATBHBIX COCTOSTHUHN IS JOCTHKEHUS AP deKTa ycrokoeHus (yCTpaHEeHU S
SMOIIMOHAIPHOW HAMPsDKEHHOCTH),d(hekTa BOCCTaHOBJICHHS (OCTAOJCHUS TPOSBICHUN yTOMJEHUs), 3¢ @deKTa aKTUBU3ALMH (ITOBBIIICHHS
MCUX0(U3NOTIOTUYECKON PEaKTUBHOCTH).

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE Y4eOHbIE AelicTBUS.

1. YMeHue omnpenensiTh MOHATHUS, CO3/1aBaTh OOOOIIEHHs, YCTAHABIMBATh aHAJIOTUH, KIACCU(PUIIMPOBATh, CAMOCTOSTEIHLHO BBIOMPATh OCHOBAHHS U
KpUTEpUHU TSI KiTaccuuKaiuu,

yCTaHABIIMBATh MPUYUHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUUECKOE PacCyKJICHHE, YMO3aKIIIOUeHUE (MHIYKTUBHOE, JEAYKTUBHOE, 10 aHAJIOTUN) U
JIeaTh BBIBOJIBI.

2.ITonbupaTh Cl0Ba, COMOJYMHEHHBIE KITIOYEBOMY CJIOBY, ONPEACISAIONINE €ro MPU3HAKU U CBOMCTBRA;

3.BricTpanBaTh JIOTHUECKYIO LIEMTOYKY, COCTOSIIYIO U3 KIIOYEBOTO CJIOBA U COMOAYUHEHHBIX EMY CIIOB;

4.Bp1aensTh oOUIMi TPU3HAK ABYX UM HECKOJIBKUX MPEIMETOB UIU SBJICHUN U OOBSICHATH UX CXOJICTBO;

5.00beIMHATD TIPEAMETHI U SIBJICHHSI B TPYIIIIHI 10 OMPEICIICHHBIM MpU3HaKaM, CpaBHUBATh, KIIacCU(PUIIMPOBATH U 00001IaTh (DaKThI U SIBJICHUS;
6.BoinensTh sBieHne U3 00IIero psia APYrux sIBICHHM;

7.0npenensitb OOCTOSTENHCTBA, KOTOPHIE MPEIIIECTBOBAIN BO3HUKHOBEHHUIO CBSA3UM MEXIY SBJICHUSMHU, U3 OTUX OOCTOSITEIBCTB BBIJICIATH
OTpeeNAIoIINe, CHOCOOHBIE OBITh MPUUNHOMN

JTAHHOTO SIBJICHUS, BBISIBIISITH IPUUUHBI U CJICJCTBUS SIBJICHHUIA,

8.Ctpouthb paccykJeHue oT 00X 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSIM U OT YACTHBIX SIBIICHUHN K OOLTUM 3aKOHOMEPHOCTSIM;

9.CTpoutsb paccyxaeHuE Ha OCHOBE CPaBHEHMUSI MPEIMETOB U SIBJICHUHN, BBIACIISIS IIPU 3TOM O0IIHE MPU3HAKH,

10.13naratp nony4eHHy0 UHPOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1a4u;

11.CaMocToATEeNFHO YKa3bIBaTh Ha WHGOPMAIMIO, HYXIAIOIIYIOCS B IPOBEpPKe, Mpeajaratb W NPUMEHITh CIoco0 MPOBEPKH JOCTOBEPHOCTU
uH(pOpMaLINH;

12.Bep6anu3oBaTh SMOIMOHAILHOE BIIEYATIICHHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

13.0O0BSACHATH SIBJICHUS, ITPOIIECCHI, CBSA3H M OTHOIICHUS,

BBISIBIISIEMbIE B XOJI€ TO3HABATEIBHOW W HCCIEAOBATEIBCKON NEeATEIbHOCTH (MPUBOAUTH OOBSCHEHHWE C W3MEHEHHEM (OPMBI TPEICTABICHUS,
OOBSACHSTH, ICTATU3UPYS WK 0000111251, O0OBSICHATH C 3aJJaHHON TOUKH 3PEHUS);

14.BpisiBISTh M Ha3bIBaTh MPUYUHBI COOBITHS, SBIICHHS, B TOM YHCJIE BO3MOXHBIC/HanOoJiee BEPOSTHBIC MPUYUHBI, BO3MOXHBIE MOCIEACTBUS
3aJIaHHOM MPUYHHBI, CAMOCTOSTEIIHLHO

OCYIIECTBIISASI MPUYMHHO-CIIEACTBEHHBIN aHATU3;

15.lenath BBIBOJA Ha OCHOBE KPUTHYECKOTO aHalM3a pa3HbIX TOYEK 3PEHHUS, TMOJATBEPXkIaTh BBIBOJ COOCTBEHHOM apryMeHTalMed WiIn
CaMOCTOSITEIPHO TIOJTYYCHHBIMU JIAHHBIMHU.

16.YMenue co3naBath, MPUMEHSTH U MPEe0OPa30BbIBATH 3HAKH U CUMBOJIBI, MOJICTT M CXEMBI JIJISl pEIICHUs] y4eOHBIX U MO3HABATEIIbHBIX 3a/1a4.
17.0603Ha4aTh CUMBOJIOM W 3HAKOM TIPEAMET W/WUJHU SIBJICHUE;

18.0npenensiTh IOTHUECKHUE CBSI3U MEXTY TpeIMETaMu W/ WX SBICHUSAMH, 0003HAYaTh TaHHBIE JIOTHYECKHUE CBSI3U C TIOMOIIIBIO 3HAKOB B CXEME;



19.Co3naBatps abCTpaKTHBIN MU pealbHBIN 00pa3 mpeaMeTa U/ sSBJICHHS,

20.Ctpoutb MOJIENIb/CXEMY Ha OCHOBE YCJIOBHI 3a1a4u U/WJIM CIIOc00a ee peleHus;

21.Co3naBath BepOasibHbIE, BEIIECTBEHHbIE U MH(GOPMAIIMOHHBIE MOJIETU C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJIsl OMPEIeICHUS
croco0a penieHus 3aa4y B COOTBETCTBUH C CUTYALIMEH;

22 .I1peo6pa3oBbIBaTh MOJIEINHU C IENbIO BBISIBJICHHS OOIIMX 3aKOHOB, OMPECNISIONINX JAHHYIO IPEAMETHYIO 00J1acTh;

23.IlepeBOIUTH CIOKHYIO MO COCTAaBY (MHOTOACHeKTHYI0) HH(POpMALKIO U3 rpaduueckoro uiu GopMaan30BaHHOTO (CUMBOJIBHOTO) IPEICTABIICHUS B
TEKCTOBOE, U HA00OPOT;

24.CTpouTh CXE€MY, IrOPUTM JIEHCTBUSA, UCIPABIATh WM BOCCTAHABIMBATh HEU3BECTHBIM paHEE aJIrOPUTM HA OCHOBE MMEIOILErocsl 3HaHUsA 00
00BEKTE, K KOTOPOMY MPUMEHSIETCS AITOPUTM;

25.CTpouTh 10Ka3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTHUBHOTO;

26. AnanuzupoBaTh/pediieKCUpPOBaTh OMBIT Pa3padOTKU U peanu3aluud y4eOHOro MPOEKTa, MCCIENOBaHUs (TEOPETUUECKOT0, IMIUPUUYECKOr0) Ha
OCHOBE TIPEIJIOKEHHOM MPOOIEMHOM CUTYaIu, IIOCTABJICHHOW 1EIH W/WIIN 33JJaHHBIX KPUTEPHUEB OLIEHKH MPOIYKTa/pe3ybTara.

27.HaxoauTs B TekcTe TpeOyemyro nH(popMaIuio (B COOTBETCTBUU C IEJISIMH CBOEH JESITEIIbHOCTH);

28.0OpreHTHPOBATHCS B COACPKAHUM TEKCTA, TOHUMATh LETOCTHBIM CMBICII TEKCTA, CTPYKTYPUPOBATH TEKCT;

29.YcraHaBinuBaTh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHI, SIBIEHUMN, TPOIIECCOB;

Pe3tomMupoBaTh riaBHYIO UICH0 TEKCTA,

30.KpuTnuecku olieHUBaTh cojiepkaHue u Popmy TEeKcTa.

31.dopmMupoBaHuE U Pa3BUTHE SKOJIOTHUECKOTO MBIIUICHUS, YMEHHE PUMEHSITH €ro B MO3HABATEIbHONW, KOMMYHHKATHBHOM, COIMATBHON MPaKTHKE
U ipohecCHOHAIbHON OpUEHTAIUH.

32.0mnpenensaTh CBOE OTHOIICHHE K IPUPOTHON CpeJie;

33.PacnpocTpaHsTh 3KOJOTUYECKHE 3HAHUS U yYaCTBOBAThH B MPAKTUUECKUX JeJaxX MO 3alUTEe OKPYKAtoIIeH cpeabl;

34.BbIpaxkaTh CBOE OTHOILIEHUE K IPUPOJE Yepe3 PUCYHKH, COUNHEHHU S, MOJIENH, IPOEKTHbIE paOOTHI.

35.Pa3BuTHe MOTHBAIIMU K OBJIAJICHUIO KYJIbTYPOH aKTUBHOI'O UCIOIB30BaHMS CJIOBAPEH U APYTrUX MOUCKOBBIX CUCTEM.

36.0mnpenensaTh He0OXO0UMBIC KITIOUEBBIC TOMCKOBBIC CJIOBA U 3aIPOCHI;

37.0cy1ecTBAATh B3aUMOJIEHCTBUE C 3JIEKTPOHHBIMU TTOUCKOBBIMU CUCTEMAMHU, CIIOBAPSIMU;

38.@opmMupoOBaTH MHOKECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX UCTOUYHUKOB ISl OOBEKTUBU3AINH PE3YIHTATOB MTOUCKA;

39.Co0THOCUTH MOITY4YEHHBIE PE3YIbTATHI IIOUCKA CO CBOCH JeSTEIbHOCTHIO.

KoMmyHHKaTHBHBIE YHHUBepcalbHbIe y4eOHbIe 1eiCTBHA.

1.YMeHue opraHnu3oBbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO ACSTENbHOCTh C YUMTENEM M CBEPCTHHKaMH; paboTaTh MHIMBHUAYAJIbHO U B
rpymre: HaxoAWTh o0Ilee pelieHne W paspemaTrh KOH(MIUKTHI Ha OCHOBE COTJIACOBAaHUS IO3WIMH M ydeTa HHTEPEcOB; (OPMYIHPOBATH,
apryMEeHTHpPOBAaTh U OTCTaUBaTh CBOE MHEHHE.— OIPEAEIIATH BOZMOXHBIE POJIM B COBMECTHOM JEATEIBHOCTH;

2.Urpath onpeneaecHHY0 pojib B COBMECTHOM 1€ATeIbHOCTH;

3.IlpuHrMaTh MO3UIUIO cCOOECeTHNKA, TOHUMAs TIO3ULIUIO



JPYroro, pa3jinyaTh B €ro peurd MHEHUE (TOUKY 3pEHHUs), JOKA3ATEIbCTBO (apryMEHTHI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUU;

4.0mnpenensaTs CBOM ASHCTBUS U AEWCTBUS apTHEPA, KOTOPbIE CIIOCOOCTBOBAIM WM MPEMSITCTBOBAIN IPOAYKTUBHON KOMMYHUKAILIUH;

5.CTpouTh NO3UTUBHBIE OTHOILIEHUS B Ipoliecce y4eOHOM 1 03HABATEIbHOMN 1€ATEIbHOCTH;

6.KoppekTHO M apryMeHTHPOBAHHO OTCTaMBaTh CBOIK TOUYKY 3PEHHUSA, B JUCKYCCUU YMETh BBIJIBUTaTh KOHTPapryMeHTHI, Iepedpa3supoBaTh CBOIO
MBICTIb (BIaIEHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

7.KputHuecku OTHOCUTBCS K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM IIpH3HAaBaTh OIIMOOYHOCTH CBOETO MHEHMs (€CM OHO TaKOBO) U
KOPPEKTHPOBATh €r0;

8.Ilpennararh aabTEPHATUBHOE PEIIEHUE B KOH(MIUKTHON CUTyaluy;

9.Bb1iensaTh 0011yI0 TOUKY 3pEHUS B JUCKYCCUU;

10./JoroBapuBaThcsi 0 mpaBUIaX U BOIPOCAX JUIsl 00CYKJIEHUS] B COOTBETCTBUU C ITOCTABJICHHOM Mepes rpyNIoi 3a1auei;

11.0pranuzoBbIBaTh yueOHOE B3aUMOJIEHCTBHE B rpynIe (ONpeaesnsaTh o0Lue eld, paclpeaeisaTh POy, 10r0BapuBaThCs APYT € APYIOM U T. 1.);
12.Yerpanare B paMKax Quajiora pa3pbiBbl B KOMMYHHMKAIMM, OOYCJIOBJICHHBbIE HEITOHMMAHHWEM/HENPUSATHEM CO CTOPOHBI cOOEceqHHMKa 3a]lauH,
(bopMBbI WK COAEP>KAHUS TUAJIOTa.

13.YMeHne 0CO3HaHHO HCIIOJIb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 3aJadyeil KOMMYHUKAIMM JJIsi BBIPQXKEHHSI CBOMX YYBCTB, MBICIEH U
MOTpeOHOCTEN MJIs TUIAHUPOBAHUS U PETYISIIIUU CBOEU JCSATEIBHOCTH; BIIAJICHUE YCTHOW M MHUCBMEHHOM pPeubl0, MOHOJIOTHYECKOW KOHTEKCTHOMU
peublo.

14.0npenensTh 3a1a4y KOMMYHUKALUU U B COOTBETCTBUH C HE OTOMpATh peueBble CPE/ICTBA;

15.016upaTh U UCTIOJIH30BATh PEUYEBHIE CPEICTBA B MPOIIECCE

KOMMYHHMKaLUU C IPYTUMH JIOJbMU (IHAJOT B Iape, B MaJIOW Irpynne u T. A.);

16.IlpencTaBnsiTh B yCTHOM WIJIM TMCEMEHHOUM (hopMe pa3BEpHYTHIH MJIaH COOCTBEHHOU JESITEIbHOCTH;

17.Cobmto1aTh HOPMBI MYOIMYHOM peyH, perjiaMeHT B MOHOJIOTe U IMCKYCCHUU B COOTBETCTBHM C KOMMYHUKAaTUBHOM 3a/1auei;

18.Bbicka3biBaTh 1 00OCHOBBIBATH MHEHHUE (CYKJECHUE) U 3alpaliiBaTh MHEHUE MapTHEPa B paMKax JUaJiora;

19.IIpuHNMaTh peleHne B X0/I€ TMaIora U COrJIaCOBBIBATh €0 ¢ COOECETHUKOM;

20.Mcnonb30Bath BepOabHbIE CPeICTBA (CPEICTBA JIOTUYECKON CBSA3H) AJISl BBIJICICHUSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHHS;

21.VMcnonp30BaTh HeBepOaIbHbIE CPEICTBA WIIM HATJISIAHBIE MaTeprabl, OATOTOBICHHbIE/0TOOpaHHBIE MTO/I PYKOBOJCTBOM YUUTEIIS;

22.]lenath OLICHOYHBIM BBIBOA O JOCTI)KEHUH LM KOMMYHUKALMUM HEMOCPEJICTBEHHO IOCIE 3aBEpIICHUS KOMMYHUKATUBHOTO KOHTAaKTa MU
00OCHOBBIBATH €TO0.

23.1leneHanpaBieHHO HMCKaTh M HCIOJNb30BaTh HMH(POPMAIMOHHBIE PECypChl, HEOOXOIMMBIE JUIsl pElIeHHs Y4eOHBIX M MPaKTUYECKUX 3a1ay c
nomouibto cpeacts UKT;

24.Bp1OupaTh, CTPOUTH M UCIIOIB30BATh aJIEKBATHYIO MH(POPMALIMOHHYIO MOJIEIb IS IEpeadyn CBOMX MBICIEH CpeICTBAMH

€CTECTBEHHBIX U (DOPMaBbHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHHKAIIHH;

25.Bp1iensath nH(OPMAIIMOHHBIHN acTIeKT 3a/1a4u, OTIEPUPOBATh JaHHBIMU, UCIIOJIb30BATh MOJIEIb PEIICHUS 3a/1a4U;

26.Vcrionb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUM (BKIIIOYasi BBIOOp aJEKBATHBIX 3a/lad€ MHCTPYMEHTAJIBHBIX MPOrPaMMHO- aIlMapaTHBIX CPEICTB U
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CepBI/ICOB) AJI1 pCHICHUA I/IH(I)OpMaLII/IOHHI:IX U KOMMYHUKAIIMOHHBIX y‘Ie6HBIX 3aJgad, B TOM YMCIIC BBIYHMCIICHHC, HAIIUCAHHEC IIHNCECM, CO‘-II/IHCHI/II\/’I,

JIOKJIaJI0B, pedepaToB, CO3JaHUE TPE3EHTALMHA U Jp.;
27 .Vcnonb30BaTh HH(POPMAIUIO C YUETOM STUYECKUX U MPABOBBIX HOPM;

28.Co3maBath WH(OpPMAIMOHHBIE PECYpChl Pa3HOTO THUNA W JUIA PasHBIX ayIuTOpUi, coOmoaTh WHGOPMAIMOHHYIO TUTHEHY W MpaBHia

nH(pOopMaIMOHHON O€30MTaCHOCTH
1.3 [IpeameTHBIE pe3yJbTaThbI.
BbInyCKHUK HAY4YHUTCHA- 0a30BbIi YPOBEHb:

XapaKTemeBaTL OCHOBHBIC MCTOJbI ITIO3HAHUA: Ha6J'IIOI[€HI/I€, N3MCPCHUC, DKCIICPUMCHT,
— OINMCHIBATh CBOMCTBA TBCPABIX, JKUAKUX, Fa3006p33HBIX BCHICCTB, BBIACIIAA UX CYIHICCTBCHHLBIC ITPU3HAKHU,

— PpacCKpbIBaTb CMBICJI OCHOBHBLIX XHMHYCCKUX MOHSITUH : «aToM», «MOIJICKYJa», «XUMMYECKUMN QJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOKHOC

BCIICCTBO», «KBAJICHTHOCTL», «KXUMHNYCCKAA PCAKIVI», UCITI0JIb3Yyd 3HAKOBYIO CUCTCMY XHUMUU,
— paCKpbIBATb CMBICJI 3aKOHOB COXpaHCHHUA MAaCChl BEIICCTB, IIOCTOAHCTBA COCTAaBa, aTOMHO'MOHeKy.]'IHpHOI\/'I TCOPHH,

— pasnu4aTth XUMUYECKUe U GU3NUECKUE SIBIICHUS,

— Ha3bIBaTh XUMHUECKHE DIIEMEHTHI;

— OTIPEAETSATH COCTAB BEIIECTB IO MX (HopMyIiam;

— OMpeneNsTh BAJCHTHOCTh aTOMa dJIEMEHTa B COSIMHEHUSX;

— ONpEeNeNsATh TUI XUMUYECKUX PEaKIIHii;

— Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHNUS XUMHUYECKUX PEAKIIHIA;
— BBIABIIATH MIPU3HAKH, CBUICTEIBCTBYIOIINE O IPOTEKAHUU
XMUMHUYECKOW PEAKIMH MTPH BBHITIOJTHEHUN XUMUYECKOTO

OTIBITA;

— COCTaBJISITh (POPMYJIBI OMHAPHBIX COCTMHEHUM;

— COCTaBJISTh YPAaBHEHUS XUMUYECKUX PEAKIIUA;

— co0uro1aTh MpaBmiIa 0€30MacHoi padoThI MPU IPOBEICHUU OIIBITOB;
— M0JIb30BaThCS J1A00PATOPHBIM 000PYAOBAHUEM U MTOCYI0M;

— BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO

Macchl BEILECTB;

— BBIYUCIISITh MACCOBYIO JIOJTF0 XUMUYECKOTO dJIEMEHTA M0 (popMyIie COeTUHECHHS,
— BBIYUCTIAMb KOIUYECMB0, 00beM Ul MACCy euecmad no
KOu4ecmay, 06vemy, Macce peazeHmos uiu npoo0yKmo8 peaxkyuu,

— XapaKTepu30BaTh GU3NYECKHE U XUMUYECKUE CBOHCTBA

MIPOCTHIX BEUIECTB: KKCIOPO/Ia M BOAOPO/IA;

— MOJIy4aTh, COOMPATh KUCIOPO M BOJAOPO/;
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— pacno3HaBaTh ONBITHBIM IIyTEM I'a3000pa3HbIE BELECTBA!

KHCJIOPOJ, BOAOPOL;

— pacKpbIBaTh CMBICI 3aKOHa ABOTaipo;

— pacKphIBaTh CMBICH MOHATUN: «TEIIOBOM 3(PPEKT peakum», «MOJISIPHBIA 00BEMY;
— XapaKTepu30BaTh (GU3NYECKHE U XUMUYECKUE CBONCTBA

BO/JIbI;

— pacKpbIBaTh CMBICI MOHATHUS «PaCTBOPY;

— BBIYHCIISITh MACCOBYIO JIOJI0 PACTBOPEHHOI'O BEIIECTBA B

pacTBope;

— MPUTOTOBJISITH PACTBOPHI C OMPEIEIEHHON MacCcoBOi J10-

JIel paCTBOPEHHOT'O BEILIECTBA;

— Ha3bIBaTh COEIMHEHUS U3yUEHHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB;

— XapakTepu30BaTh GU3NYECKHE U XUMUYECKUE CBONCTBA

OCHOBHBIX KJIACCOB HEOPIaHWYECKUX BEUIECTB: OKCUA0B, KUCIOT, OCHOBAaHUM, COJIEH;
— ONpeAEIATh IPUHAMIEKHOCTD BEIECTB K OIPEEIIEHHOMY KJIACCY COEIUHEHUI;
— COCTaBJIATh (POPMYIIBI HEOPTaHUUECKUX COSAMHEHUH U3yUEHHBIX KJIACCOB;

— IIPOBOAUTD OIIBITHI, ITIOATBCPKIAOIINC XUMHYCCKUC CBOMCTBaA HN3YUYCHHBIX KJIACCOB HCOPIraHNYCCKUX BCIIICCTB,
— pacno3HaBaTb ONBITHBIM ITYTEM PACTBOPLI KHUCJIOT U H.[GJIO‘—IGﬁ 10 UBMCHCHUIO OKPACKH MHAHUKATOPA,

— XapaKkmepu3o8ams 83aUMOC8:A3b Me*HCOY KIACCAMU HEOP2AHUYECKUX COeOUHEHU,
— packpsiBaTh cMbIci [lepuoandeckoro 3akona /. 1. Menzaeneena;

— O0OBACHATH (PU3MUECKHIM CMBICI aTOMHOTO (IOPSAJIKOBOI0) HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMEpPOB Ipymibl U mepuoaa B llepuoanueckoit

cucteme /1. 1. Menaeneena;

— OOBICHSITH 3aKOHOMCPHOCTH U3MCHCHUSA CTPOCHUA aTOMOB, CBOMCTB 2JIEMEHTOB B npeaciiax MaJibIX IICPHUOJ0B U I''TABHBIX ITOATPVYIIII;

— XapakTepu30BaTh XMMHUYECKHE AJIEMEHTHI (OT BOJOPOJA /10 KajbliKs) HA OCHOBE MX moiyioxkeHus B [lepuonnueckoit cucreme /. 1. Menneneesa u

0COOEHHOCTEN CTPOEHUS UX aTOMOB;

— COCTaBJISITh CXEMBbI CTpOEHUs1 aTOMOB TiepBbIx 20 anemeHToB [lepuonnueckoii cucremsl [. 1. Menaeneesa;

— paCKpbIBATb CMBICII MOHSITHUIN: «XUMHYECKas CBA3b», «AJICKTPOOTPULATCIBHOCTL»,

— XapaKTCPU30BaATH 3aBUCUMOCTD (1)I/ISI/I‘I€CKI/IX CBOICTB BCUICCTB OT THUIIA KpHCTaHHI/I‘ICCKOﬁ PECIICTKH,

— ONpeAeisaTh BUJ XUMUUYECKON CBSI3U B HEOPTraHUYECKUX
COCIUHCHUSX;

— 1/1306pa>1<aTb CXCMEI CTPOCHUA MOJICKYJI BCIICCTB, O6paBOBaHHBIX Pa3sHbIMU BUAAMH XUMHUUYCCKUX CB$I3GI\/'I;
— PAaCKpPBIBATE CMBICII TMOHSTHUM: «HMOH», KKAaTHOH», KaHUOH), «OJICKTPOJJUTLD», «HECIJIICKTPOIUTLD?, «IJICKTPOJIUTHUICCKAA
Jucconunanusay, KOKUCIUTCIb», «KCTCIICHb OKHUCICHUA), «BOCCTAHOBUTCIIb», KOKHUCIICHUC), «BOCCTAHOBJIICHUC),
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— ONPENENATh CTENEHb OKUCIEHUS aTOMA 3JIEMEHTA B COEMHEHUH;
— pacKpbIBaTh CMBICT TEOPUH JIEKTPOIUTHUECKON TUCCOLIMALINH;

— COCTaBJISITh YpaBHEHUS AJIEKTPOIUTUUECKON AUCCOLMAIIMN KUCTIOT, IIeI0UEe, COeH;

— OOBSICHATH CYIIHOCTD ITPOLIECCA MIEKTPOIUTHYECKON AUCCOLMALMU U PEAKIIMI HOHHOTO OOMEHa;

— COCTaBJISITh MOJHBIC U COKPAIlIEHHbIE HOHHBIE YPABHEHUS peaKIi OOMEHa;

— OmpenessTh BO3MOXHOCTh MPOTEKAHUSI PEaKIMii HOHHOTO OOMEHa;

— IPOBOJUTH PEAKIINH, OJITBEPKIAIOIINE KAUYECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB;

— ONpENENATh OKUCIUTENb U BOCCTAHOBUTEIb;

— COCTaBJISITh YPaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH;

— Ha3bIBaTh (PAKTOPHI, BIUAIOMINE HA CKOPOCTh XUMHUYECKON PEeaKIUu;

— KJIacCU(PUIIMPOBATh XUMUYECKUE PEAKIINH IO PA3JIMYHBIM ITPU3HAKAM;

— XapaKTepHU30BaTh B3aUMOCBS3b MEX]y COCTABOM, CTPOCHHEM M CBOWCTBAMU HEMETAJIOB;

— MPOBOJIUTH OTBITHI MO TOTYUYEHUIO, COOUPAHUIO U U3YUCHHIO XUMHUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKHCIOTO ra3a, aMMHAaKa;

— pacno3HaBaTh ONBITHBIM ITYTEM T'a3000pa3HbIe BEUIECTBA: YIIIEKUCIbIN I'a3 U AMMHAK;

— XapaKTepHU30BaTh B3aUMOCBA3b MEX]ly COCTABOM, CTPOEHHEM M CBOWCTBAMU METAJIIOB;

— Ha3bIBaTh OpraHMYECKHe BellecTBa Mo MX (opmylne: MeTaH, 3TaH, STUJIEH, METaHOJ, ATAHOJ, TIUIEPUH, YKCYCHas KHCIOTa, aMHHOYKCYCHas
KHUCIIOTa, CTEApUHOBAs KHCIIOTa, OJIEMHOBAsl KUCIIOTA, TIII0K03a;

— OLIEHUBATh BIUSHUE XUMHUYECKOIO 3arpsiI3HEHUS OKPY KaIOIEel CpeJibl HA OpraHU3M YEJIOBEKa;

— IrpaMOTHO OOpaIATHCS C BEIIECTBAMH B TIOBCEIHEBHOM KH3HU;

— ONpPEACNIATh BO3MOXKHOCTh IMPOTEKAHUS PEaKUUi HEKOTOPBIX MPEICTABUTENIE OPraHWYECKUX BEIIECTB C KUCIOPOAOM, BOAOPOJOM, METAIAMH,
OCHOBaHHUSIMHU, TaJIOT€HAMHU.

BhInyCKHUK MOJIyYUT BO3MOKHOCTh HAYYHMThCSI- 0230BbIi YPOBEHb:

— BBIJIBUTATh U MPOBEPSITH IKCIIEPUMEHTAIBHO TUIOTE3bl 0 XUMUYECKUX CBOWCTBAX BEIIECTB HA OCHOBE MX COCTAaBa M CTPOCHUS, UX CIIOCOOHOCTHU
BCTYIATh B XUMHYECKUE PEAKIIHH,

0 XapakTepe U MPOAYKTaX Pa3IMYHbIX XUMUUECKUX PEaKIUii;

— XapaKTepHU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOWCTBAM, YCTaHABIMBATh IPUYMHHO-CIEACTBEHHbIE CBSI3U MEXKY TaHHBIMU
XapaKTEPUCTUKAMU BEIECTBA;

— COCTAaBJISITH MOJICKYJISIPDHBIC U TIOJTHBIC HOHHBIE YPAaBHEHUS

M0 COKPAIICHHBIM HOHHBIM YPaBHEHUSIM;

— COCTAaBJISITh YPaBHEHUS TUAPOIU3A COJIEH U 3aMKUChIBaTh

WX HOHHBIMH YPaBHEHUSIMU;

— ONpeleNATh PeaKINIo CPeibl BOJHBIX PACTBOPOB COJIEH;

— MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISAThH
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OKHUCJIUTEBHBIE WIA BOCCTAHOBUTENIBHBIE CBOMCTBA C y4ETOM

CTEIIEHEW OKHUCIICHUS DJIEMEHTOB, BXOJSAIIUX B €0 COCTAB;

—COCTaBJIATh YPABHEHUs pEaKLi, COOTBETCTBYIOLIUX

IIOCJIEIOBATEIBHOCTH ITPEBPALIEHNN HEOPTAHNYECKUX BELIECTB PA3JINYHBIX KJIACCOB;

— BBIIBUTaTh U IPOBEPSTH SKCIIEPUMEHTAIBHO TUIIOTE3bI O PE3YIbTaTaX BO3ACHCTBYS pa3IMUHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XMMHUYECKOM
peaxkuuy;

— Ha3bIBaTh (PAKTOPHI, BIUAIOIINE HA XMMHUYECKOE PABHOBECHE.

®opmynuposats npuHuui Jle [Hlarense;

— OINpeAeNATh, B CTOPOHY NPSAMOM WK 00paTHOM peakiuu Oy/AeT CMEIEHO paBHOBECHE MO/ IEHCTBHEM JaHHOTO (aKkTopa;

— OMpeAENATh CIIOCOOBI CMEIIEHUS! XUMUYECKOIO PABHOBECHS B CTOPOHY IPOAYKTOB pEaKMU UM B CTOPOHY UCXO/HBIX BEILIECTB;
— BBIJIBUTATh U NPOBEPSTH IKCIEPUMEHTAIBHO TUIIOTE3BI O pe3yIbTaTaxX BO3JAEHCTBUS PA3IMUHbIX (DAKTOPOB HA CMEILLIEHUE
XUMHYECKOTO PaBHOBECHS;

— BBIBOJIUTH NMPOCTEHIIYIO (AMIIMPUYECKYIO) (DOPMYITy COSTUHEHUS;

— BBIYHCIIATh OTHOCUTEIBHYIO INIOTHOCTh OJJHOTO ra3a 110 APYromy rasy;

— BBIYHCIIATH KOJIMYECTBO MOJIEKYJ IO H3BECTHOMY KOJIUYECTBY

BEIIECTBA;

— MPOBOJUTH CTEXMOMETPUYECKHE pacUeThl 10 YPAaBHEHMIO PEAKIIMU B Cllydae, KOIrla OJIHO U3 BELIECTB HAXOAUTCS B HEIOCTATKE;
— BBIYUCIIATH MACCY OJTHOTO U3 IPOAYKTOB PEAKIUU II0 MACCE PACTBOPA, COAEPIKAILErO OIPEIEICHHYIO OO0 HCXOIHOTO BEUIECTBA;
— pacCUMTHIBATh BBIXOJ MPOAYKTa XUMUYECKOW peakLnu;

— UCIOJIb30BaTh MPHUOOPETEHHBIE 3HAHUS JUISI SKOJIOTMUYECKU TPAMOTHOTO TTOBEJICHUS B OKPYXKAIOIIeH cpee;

— HCIOJIb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMU TIPU BBITTOJIHEHUH TPOEKTOB U Y4eOHO-UCCIEA0BATEICKUX

3aJa4 [0 U3Y4YEHUIO CBOICTB, CIOCOOOB MOIYYEHHS U PACIIO3HABAHMSI BELLIECTB;

— 0OBEKTUBHO OIICHUBATh UH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCAX;

— KPUTHUYECKU OTHOCHUTBHCS K NICEBAOHAYYHON MH(pOpMAIMH, HET0OPOCOBECTHOM peKiaMe B CPEeICTBAX MAacCOBOW MH(pOpPMAIIHH;

— OCO3HaBaTh 3HAYCHUE TEOPETUUYECKUX 3HAHNUU 10 XUMUU JJIs IPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

— MOHMMATh HEOOXOAUMOCTH COOTIOICHNUS TIPEANMCAHNHN, TPEATIaraéMbIX B MHCTPYKIMSIX IO UCIIOJIB30BAHMIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUU U

zp.

Conepsxanne paboueit mporpaMMbl Kypca XMMHUH 8 Kiracca
Beenenue. [lepBoHauanbHbIe XUMUYECKUE TOHATHUS (5 uacos)
XuMUA — HayKa O BEIIECTBAX, UX CBOMCTBAX M MPEBPALIECHHUSIX.
[ToHsITHE 0 XUMHUYECKOM AJIEMEHTE U (JopMax ero CyIeCTBOBAHHS: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOKHBIX BEIIECTBAX.
[IpeBpamenus BemiecTs. OTINYME XUMAYECKUX PEAKIIMA OT GU3HYECKUX sIBJICHHUI. Poiib XMMUM B *KU3HM YeIoBeKa. XeMopuaus u xemopoOous.
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Kpatkue cBeneHus U3 HCTOpUM BOZHUKHOBEHUS U pa3Butws xumun. [lepuon anxumun. [Torstue o punocodekom kamue. Xumus B XVI B. Pazsurue xumuu Ha
Pycu. Posb oTedecTBEHHBIX YUCHBIX B CTAHOBJICHUH XUMHUECKOU Hayku — paboTel M. B. JlomonocoBa, A. M. bytneposa, /[. 1. Menaeneena.

XuMH4eCcKasi CAMBOJIMKA. 3HAKU XUMUYECKUX JIEMEHTOB ¥ MPOUCXOKICHHUE UX Ha3BaHUH. XuMudyeckue Gopmyibl. MHICKCH U KOAPDUITUEHTHI.
OTHOcHTENbHBIE aTOMHAS M MOJIEKYJIsipHasi Macchl. PacueT MaccoBoi 1071 XUMHUUYECKOTO 3JIEMEHTa 10 (opMyJie BEIIeCTBA.

[Teproandeckas cuctema xuMuueckux 3nemMeHToB Jl. V. MeHeneeBa, ee CTpyKTypa: Mallbie U OOJBIIHE IEPHOIbI, TPYIIIEI U MOATPYIIBI (TJTaBHAS U
nobounas). [lepuonnueckas cucrema Kak ClpaBoO4HOE ocoOue AJis MOJy4eHUs CBEACHUN 0 XUMU4eckux anneMmenTax. [Ipaktudeckas padota Nel «IIpuemsl
oOpareHust ¢ 1abopaTOpHBIM 000PYIOBaHUEM

Pacuetnsbie 3anaun.
HaxoxaeHrne OTHOCUTEIIbHON MOJICKYISIPHON MacChl BEIIECTBA [0 €T0 XUMUYECKOW  (opMmyIe.
Brruncnenme MaccoBoil 1011 XUMUYECKOTO 3JIEMEHTA B BELIECTBE 110 €ro popmyIie.

VYyarmuecs 10/KHBI 3HATh: ONPEIEICHIE BAKHEHIIINX MOHATUN KaK, IPOCTHIE U CJI0KHBIE BELIECTBA, XUMUYECKUN FJIEMEHT, aTOM, MOJIEKYJIa. pa3IuvaTh
TIOHSTHSI «BEIIECTBO» U «TEI0Y, KIPOCTOE BEIIECTBO» U «XUMHUECKUN dyieMeHTy». OnpeeneHrne XuMIuieckoi (opMyIibl BellecTBa, OpMyITUPOBKY 3aKOHA
MTOCTOSTHCTBA COCTaBa. 3HAKH MEPBBIX 20 XUMUYIECKUX JIEMEHTOB. [IOHMMATh M 3aIMCHIBaTh XUMHUYECKUE (POPMYJITBI BemIecTB. [IpaBuia TeXHUKHA O€30IMacHOCTH
pu paboTe B XUMUYECKOi JabopaTopuu.

YMeTh: OTIMYaTh XUMUYECKUE PEeaKIuu OT (PU3UIecKuX sBIeHHH. Vcronb30BaTh MpHOOPETEHHBIC 3HAHUS JIJIs1 O€30ITaCHOTO OOPAICHHSI C BEIIECTBAMU U
Marepuaniamu, 3K0JIOTHYECKH TPaMOTHOT'O TIOBEICHUS B OKPYKAIOILEH Cpelie, OLEHKH BIMSHUSA XMMUYECKOTO 3arpsi3HEHMS OKpYKaroLEeH Cpelibl Ha OpraHu3M
yenoBeka. Onpeenars MoJI0KeHNe XMMUUYECKOTo 35ieMeHTa B [lepruoaudeckoil cucteme. Ha3bIBaTh XMMUYECKUE 3JIeMEHThI. OIpenesaTh COCTaB BEIIECTB 110
XUMHUYECKOH opMyIie, MPUHAAIICHKHOCTh K TPOCTHIM U CIIOKHBIM BEIIeCTBaM. BBIUHCIATH MAaCCOBYIO A0 XUMUYECKOTO 3JIEMEHTA M0 (POopMyJIe cOeTMHEHUS.
Tema 1. ATOMBI XUMHYECKHUX 3JEMEHTOB (1 0uacos)

ATOMBI KaKk popMa CyIIeCTBOBAHUS XUMHUECKUX 3JIeMEeHTOB. OCHOBHBIE CBEACHHS O CTPOCHUH aTOMOB. J[0Ka3aTenbCTBa CIIOKHOCTH CTPOCHHUS aTOMOB.
OmneiTel Pesepdopna. [TnanerapHast Moziesnb CTpOCHUS aTOMA.

CocTaB aTOMHBIX siep: TPOTOHBI U HEUTPOHBL. OTHOCUTENBbHAS aTOMHAs Macca. B3auMoCBs3b MOHATHI «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHASI ATOMHAs
Maccay. l3MeHeHue uncia npoToHOB B si/Ipe aToMa — 00pa30BaHKE HOBBIX XUMUYECKHUX JIEMEHTOB. MI3MeHeHue unciia HEUTPOHOB B AJIpe aToMa — 00pa3oBaHue
n30TonoB. COBpEMEHHOE OINPEEICHUE MOHITHS «XUMUYECKUN 371eMeHT». M30TOIbI Kak pa3HOBUAHOCTH AaTOMOB OJIHOTO XUMUYECKOTO 3JIEMEHTA.

OnexkTpoHbl. CTpOeHUE MIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUUeCKHX d1emMeHToB Ne 1-20 nmepuoaudeckoii cuctemsl 1. 1. Menneneesa. [lonsitue o
3aBEpIICHHOM M HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (SHEPreTUYECKOM YPOBHE).

[Tepuoanueckas cuctema xuMudeckux s1nemMenToB J[. M. MeHneneeBa u cTpoeHre aToMOB: (PU3UYECKHI CMBICT TOPSIKOBOTO HOMEPA AJIEMEHTa, HOMepa
TPYIIIIBI, HOMEpa NePHo/Ia.

W3meHneHue yncna 3IeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOT0 DJIeMEHTa — 00pa30BaHKe MOJIOKUTEIbHBIX H OTPULIATEIbHBIX HOHOB.
Nonsbl, 06pa3zoBaHHbIE aATOMaMU METAJUIOB U HEMETAIIOB. [[pMUMHBI N3MEHEHHSI METAUTHYECKUX U HEMETAJUNIMYECKUX CBOMCTB B MEPUOAX U TPYIIax.

OobpazoBanue OuHapHBIX coerHEeHUN. [loHaTHE 00 MOHHOI cBs3U. CXeMbl 00pa30BaHUS HOHHOW CBSI3H.

B3anMozeiicTBre aTOMOB XMMHUYECKUX JIEMEHTOB-HEMETAJUIOB MEXKTy CO00i — 00pa3oBaHME IBYXaTOMHBIX MOJIEKYJ TPOCTHIX BemecTB. KoBaneHTHas
HEMoJISIpHAsi XUMUYECKasl CBSA3b. DJIEKTPOHHBIC U CTPYKTYPHBIC (DOPMYIIHI.

B3aumopeiicTBiue aTOMOB XUMHUYECKUX IEMEHTOB-HEMETAJUIOB MEX 1Y c000i — 0Opa3zoBaHuEe OMHAPHBIX COCAMHEHNN HEMETAJUIOB.
DNEeKTpOoOTpULATENbHOCTh. [[OHSITHE O KOBAJIEGHTHOM MOJIIPHOM CBSI3H.
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B3aumMoneiicTBre aTOMOB XMMHUYECKUX AJIEMEHTOB-METAIIJIOB MEXY CO00M — 00pa3oBaHHE METAUNIMYECKUX KpUCTAIUIOB. [IoHsATHE O METaNINYECKON CBSI3U.

JeMoHcTpanuu. Mozenn aToMOB XMMHAYECKUX 3J1eMeHTOB. [lepuonnueckas cucrema xumudeckux sneMentoB J[. . Menpaeneesa.

Yyamuecs T0JDKHBI 3HATh: OMPEICTICHUE TOHITHS «XUMUYECKUH dIIeMEHT», GopMynupoBKy [leproagudeckoro 3aKoHa, onpeielieHIue TaKiX MOHSITHI KakK
«XMMHYECKASI CBA3bY», KMOH», «MOHHASI CBS3b», ONPEEICHUE METAININYECKON CBSI3U.

YMeTh: 0O0BACHATH PUINIECKUI CMBICIT aTOMHOTO ( TOPSIKOBOTO) HOMEPA XMMHYECKOT0 dyieMeHTa. OOBSCHATh PUINISCKUIN CMBICT HOMEpa TPYIIIIBI U
MepU0/Ia, COCTABIIATH CXeMbI CTpoeHHs aTOMOB TepBbIX 20 anemenToB [ICXD J[.W. MenaeneeBa. OOBICHITH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB B
npezenax MaJibIX IepUOI0B U TIIaBHBIX NOATPYII. XapakTepu3oBaTh xumuueckue 3neMeHTsl ( oT H 1o Ca) Ha ocHoBe ux nonoxxkenus B [ICXD u ocobennocrei
CTpPOEHHUs UX aTOMOB. ONpeaensaTh TUIIbI XUMUUYECKHUX CBSI3€l B COCAMHEHUSX.

Tema 2. [IpocTele BemecTBa (7 yacos)

[TonoeHne MeTauIOB U HEMETAJJIOB B IEPUOJUYECKON CUCTEME XUMHUUECKUX 351eMeHTOB JI. M. MenneneeBa. BaxkHeline mpocTble BENECTBA — METAJLIIBI:
Kele30, ATFOMUHNN, KalbIUi, MarHUH, HATpHid, Kaauil. O0mme Gu3ndeckre CBOMCTBA METaIOB.

Baxkneiimume nmpocTeie BellecTBa — HeMeTallibl, 00pa3oBaHHbIe aTOMaMHU KHCIIOpO/ia, BOJIOPO/a, a30Ta, cephbl, pocdopa, yrinepona. CriocoOHOCT aTOMOB
XUMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO0 HECKOJIBKUX MPOCTHIX BEIIECTB — aJUIOTPONUs. AJIOTPONHbIE MOAU(UKAIINK KHCIIOpoaa, hocdopa U 0JoBa.
Meramueckue 1 HEeMETANTHYECKUE CBOWCTBA MPOCTHIX BeleCTB. OTHOCUTEIHHOCTD JIETICHUS ITPOCTHIX BEIIECTB HA METAJLIIBI K1 HEMETAJLJIBI.

[Tocrosinnas ABoraapo. KonudectBo BemectBa. Monbs. MomsipHas Macca. MouisipHbIii 00beM ra3000pa3HbIX BellecTB. KpaTHble eMHUIIBI KOJIUYECTBA
BEIIECTBA — MHJIJTUMOJIb M KUJIOMOJIb, MIJUTUMOJISIPHAST 1 KUJIOMOJISIPHAs: MacChl BEIIECTBA, MIJTUMOJISIPHBINA U KUJIOMOJIIPHBIN 00BEMBbI ra3000pa3HBIX BEIIECTB.

Pacdersl ¢ HCITOJIb30BaHUEM MTOHATHH «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MACCa, «MOJISIPHBIH 00BbEM Ta30B», «IIOCTOSTHHAST ABOTAIPO».

Pacuernble 3a1aun. 1. BerunciaeHne MOJISIPHOM MacChl BELIECTB MO XUMHUECKUM (hopmynnam. 2. PacdeTsl ¢ UCIOIb30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAsl Maccay, «MOJISIPHBIA 00bEM Ta30B », « IOCTOSIHHAST ABOTaIPO ».

Hemonctpanuu. [Tomyuenue o3ona. OOpasiisl 6e10ro 1 ceporo o0oBa, 6enoro u kpacHoro pocdopa. HexoTopsle MeTamibl 1 HEMETalIbl KOTMYECTBOM BeriecTa 1
MoJib. MoJienb MoJISIpHOTro 00beMa ra3000pa3HbIX BELIECTB.

Tema 3. CoenuHeHNs] XUMUYECKUX 1eMEHTOB (14 yacoB)

Crenens okucienus. OnpenerneHue CTENeHN OKUCICHUS YIIEMEHTOB 10 XUMUYecKoil popmyre coenunenus. Cocrabiienne Gopmys OMHAPHBIX COSTUHEHUH,
o0muii croco0 nx Ha3bIBaHUs. bruHapHbIe coeTMHEHUs: OKCUABI, XJIOPHIbI, cynbhust u ap. CoctaBnenue ux Gopmyd. [IpeacraBuren okcuIoB: Boja,
YIJIEKUCIIBIN Ta3 U HeraiieHast u3BecTb. [IpeacTaBuTesnu IeTydux BOJOPOAHBIX COCIMHEHUI: XJIOPOBOIOPO U aMMHUAK.

OcHoBaHuUs, X COCTaB U Ha3BaHUs. PacTBOpUMOCTH OCHOBaHMI! B Boje. Tabnuiia pacTBOPUMOCTH THAPOKCUIIOB U colielt B Boje. [IpencraBuTtenu menoyei:
TUAPOKCHUJIBI HATPUsI, Kausl ¥ KaibIus. [ToHsTHE 0 KauecTBeHHBIX peaknusax. Muaukaropsl. U3MeHeHre OKpacKky WHIUKATOPOB B IIETIOYHOMN CpeJIe.

Kucnotsl, ux coctaB u Ha3zBanus. Kinmaccuduxamus kucnot. [IpeacraBureny KUCIOT: cepHasi, COJIIHAsA U a30THas. MI3MeHeHne OKpacKu MHAUKATOPOB B
KHUCJIOTHOM cpenie.

Conu kak MpOU3BOAHBIE KUCIOT ¥ OCHOBaHUM. VX cocTaB n HazBaHus. PacTBopuMocTsb coneii B Boze. [IpencraButenu coneit: ximopua HaTpus, kapooHat u ocdar
KaJIBITHSI.

AMopdHBIE U KPUCTATUTMYECKHE BEIIECTBA.

MeXMOIeKyJISIpHBIE B3aUMOICUCTBHS. THITBI KPUCTAJUTMYECKUX PEIIETOK: MOHHAS, aTOMHAsI, MOJIEKYJSIPHASI M METAJTTHYECKast. 3aBUCHMOCTh CBOWCTB BEIIIECTB
OT TUIOB KPUCTAUTMYECKUX PEIIETOK.

BemecTBa MOJIEKyISpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa JJIsl BEIECTB MOJIEKYJISIPHOTO CTPOEHUSI.
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Yuctele BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX BemlecTB U cMeceit. Mx coctaB. MaccoBas u o0bemMHast

JI0JI KOMIIOHEHTa cMecU. PacueTsl, CBSI3aHHBIE C MCIIOJIb30BAaHUEM TIOHATHS «IOJISI.

[IpakTuyeckas padora No2 «IIpu3Haku XUMUYECKUX PEAKIHID)

Pacuernbie 3agaun. 1. Pacuer maccoBoi 1 00bEMHOM /10J1€1 KOMIIOHEHTOB CMECH BEIECTB. 2. BrIuncienne MaccoBoi J0J M BEIIECTBA B PACTBOPE MO U3BECTHOU
Macce pacTBOPEHHOT'O BEILIECTBA U Macce pacTBOPHUTENs. 3. BbuucieHrne Macchl pacTBOPSIEMOr0 BEIIECTBA U PACTBOPHUTEINSI, HEOOXOAUMBIX JUISl IPUTOTOBIICHUS
ONpeIEIICHHON MacChl paCTBOPA C U3BECTHOM MacCOBOM J10JIEW PAaCTBOPEHHOT'O BEIIECTBA.

HemoHcTpanuuu. O0pasibl OKCHIOB, KUCIIOT, OCHOBAHUHN U cojieil. Mozienu KpUCTaNIMYeCKUX PEIIETOK XJIOpUAa HaTpus, amasa, okcuja yrieposa (1V). Bapeis
cMecH BOJIopoJia ¢ Bo3ayxoM. CriocoObl pa3aeneHus cmece. J\ucTuiisanms BoAbl.

JlaboparopHubie onbITHL. 1. 3HAKOMCTBO ¢ 00pa3iiaMu BEMIECTB Pa3HBIX KiIaccoB. 2. Paznenenue cmeceii.

VYyamuecs 107KHbI 3HATh: ONPEACICHUS CTEIIEHU OKUCIIEHUS, JIEKTPOOTPULIATEIbHOCTH, OKCUIOB, OCHOBAHUN, KHCIIOT U COJIEH, KPUCTAINIMYECKUX PEIIETOK,
cMeceii, MacCOBOW MIH 00BEMHOM JTOJIM PACTBOPEHHOTO BEIIECTBA.

YMeTh: onpenensTh CTeNeHb OKUCICHUS YIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, COCTABIATH (DOPMYIIBI COSMHEHUI IO CTENIEHH OKUCIICHHSI, HA3bIBaTh
OunapHble coequHeHus. OnpenenaTs IPUHAICKHOCTh BEIIECTB K KJIACCaM OKCHJIOB, OCHOBaHHM, KUCIIOT U COJICH, Ha3bIBaTh WX, COCTABIATh (hOPMYJIbL. 3HATH
KaueCTBEHHbBIC PEAKIMH Ha YIIIEKUCIbII ra3, paclo3HaBaHUs IeJI0Uel U KUCIOT. XapaKTepu30BaTh U OOBSICHITH CBOMCTBA BEIIECTB HA OCHOBAaHUM BH/Ia
XMMHYECKOM CBSI3HM M TUNA KPUCTALINYECKON PEIIETKH. BBIUHMCISITE MAaCCOBYIO JOJIKO BEILIECTBA B PACTBOPE.

Tewma 4. Usmenenus, npoucxossmiue ¢ Berectsamu (134yacoB)

[TonsiTe ABIEHUI KaKk M3MEHEHUH, MPOUCXOAAIIUX C BELECTBAMU. SIBIEHUs], CBA3aHHbIE C U3MEHEHUEM KPUCTAINIMYECKOIO CTPOEHHS BEIIECTBA IIPU
MIOCTOSIHHOM €Tr0 cocTaBe, — (hu3nueckue siBneHus. Guznueckue SBJICHH B XUMUU: JUCTUIUIALNSA, KPUCTAJUIM3AIIHS, BbIIAPUBAHUE U BO3TOHKA BEIIECTB,
HEHTPUPYTHPOBAHUE.

SIBneHus, cBA3aHHBIC C U3MEHEHHEM COCTaBa BEIECTBA, — XUMHUYECKHE peakiuu. [Ipu3Haku u ycnoBust NpoTeKaHusi XuMudeckux peakuuit. [lonstue 06 3x30-
U DHJIOTEPMUYECKUX peakiusax. Peakiuy ropeHus Kak 4acTHBIN ciay4yail 3K30TepMUYECKUX PEaKIUil, IPOTEKAIOIINX C BbICIEHUEM CBETA.

3aKOH COXpaHEeHHUs1 MacChl BelIeCTB. XMMUYECKHE ypaBHEHUS. 3HaueHUEe UHEKCOB U K03 duimenToB. CocTaBleHNe ypaBHEHUH XUMHUYECKUX PEAKIIMH.

Pacyersl o xuMHUeCcKUM ypaBHEHUsIM. Pelrienne 3a1au Ha HaX0)K/IeHUE KOJIMYECTBA BEIECTBA, MACChl UM 00beMa MPOIyKTa peakluu 0 KOJIUYECTBY
BEIIECTBA, Macce UM 00BbEMY UCXOJHOTO BellleCTBa. PacueTsl ¢ UCIOIb30BaHUEM MOHATHS «10JIs1», KOTJIa MCXOJHOE BEILIECTBO JIaHO B BUJIE PAacTBOpA C 3a/laHHON
MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA WII COAECPKUT ONPEIEICHHYIO JOII0 IPUMECEH.

Peakuuu paznoxenus. [lonsatue o ckopoctn xumudeckux peaknuii. Karanuzaropsl. @epMeHTHI.

Peakuuu coennnenus. Katanutuyeckue u HekatanuTuueckue peakiuu. O6paTumMble 1 HEOOPATUMBbIE pEaKLUU.

Peakuuu 3ameneHus. DINEKTPOXUMUYECKUH Pl HAPSYKEHUI METAJIOB, €70 UCIIOJIB30BAHKE JUIsl IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKaHUs peakLnuii
MEX/y METaJUIaMU U PAaCTBOpPaMM KHUCIIOT. Peakiiuy BHITECHEHUS OJTHUX METaJUIOB U3 PACTBOPOB UX COJIEH JPYTHMMHU METallJIaMHu.

Peakiiun ooMena. Peakiiuu HeliTpanu3auuu. Y clIoBUs IPOTEKaHUs peakiiii oOMeHa B pacTBOpax J0 KOHIA.

Tunel XUMHUECKUX peaklui (110 MPU3HAKY «UHCIIO U COCTAB MCXOHBIX BEIIECTB U MPOAYKTOB pEeaKIMU») Ha IPUMEpE CBOWCTB BOAbI. Peakius pasnosxkeHus
— JJIEKTPOJIN3 BOJbl. Peakiyy coeiMHeHnss — B3aUMOAECHCTBHE BOABI C OKCHJIAMU METAJUIOB U HeMeTa/LIOB. [loHaTHE «ruapokcuab». Peakium 3amemnienns —
B3aMMO/ICIICTBHE BOJIbI C IIETOYHBIMU U IIETI0OYHO3EMENIbHBIMU MeTaulaMu. Peakiinn oOMeHa (Ha mpuMepe rupoin3a cynb(uaa aTloMIHUS U KapOuaa Kalblys).
[IpakTuueckas padora Ne3 «IIpuroToBieHue pacTBopa caxapa M pacueT ero MacCOBOM JOJIM B PaCTBOPE.
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Pacuernbie 3agaun. 1. BeruuciieHne no XMMUYECKUM YPaBHEHUSIM MACChl MJIM KOJIMYECTBA BEILIECTBA 110 U3BECTHOM Macce WK KOJMYECTBY BEIIECTBA OJTHOTO U3
BCTYMAIOIIKX B PEAKIIMIO BEIIECTB WX MPOJYKTOB peakiuu. 2. Beruucienne mMaccol (KOJMYeCcTBa BEIIECTBA, 00beMa) MPOIYyKTa Peakluu, eclid U3BECTHA Macca
MCXO/IHOTO BEIIECTBA, COJIEPIKAILETo OMpPeaeIeHHYIO OO0 puMeceil. 3. Beruucienne Maccol (KOJIMYECTBA BEIIECTBA, 00beMa) MPOIYKTa PEaKIMH, €CIIM H3BECTHA
Macca pacTBOpa U MaccoBast 10J1s1 paCTBOPEHHOTO BELIECTBA.

Hemonctpanuu. [Tpumeps! pusndeckux sSBICHUIA: a) TUIaBleHue mapaduHa; 6) BO3roHKa oA Wik OSH30MHON KUCIIOTHI; B) PACTBOPCHHE IIEPMAHTaHATa KAJIHS; T)
g ¢y3us AYMHUCTHIX BEUIECTB € TOPSIICH JaMIOYKy HakaiauBaHus. [Ipumepbl XuMu4yeckux sBJICHUI: a) ropeHre Maruusi, gpocdopa; 6) B3auMoJeiCTBUE COISTHOM
KHUCJIOTBI C MPaMOPOM WJIM MEJIOM; B) noiyuyeHue ruapokcuia meau (11); ) pactBopeHue noayueHHOro riApOKCHIA B KUCIOTAaX; 1) B3aUMOCHCTBUE OKCUIA MEAN
(1) ¢ cepHOit KMCITOTO# ITPU HAPEBAHUH; €) PA3JIOKCHUE IEPMaHraHaTa KaJlks; k) B3aMMO/ICHCTBIE Pa30aBICHHBIX KHCIOT C METAIIAMH; 3) Pa3I0KEHUE
IIEPOKCHJIA BOJIOPOAA; 1) BJIEKTPOIU3 BOJBI.

Jlaboparopubie onbITh. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJIBI U COIUPTA MO UCYE3HOBEHHIO UX Karlelb Ha GUiIbTpoBaibHOM Oymare. 4. OkucieHre Meau B
IJIAMEHU CIIUPTOBKHU WJIU TOPEIIKH. 5. [loMyTHEHHE U3BECTKOBOM BOJBI OT BBIIBIXA€MOI0 YIJIEKUCIIOro rasa. 6. [lomydeHue yriieKucioro raza B3auMoeCTBUEM
COJIBI U KUCTIOTHI. 7. 3amelienue Meau B pactBope xiopuaa meau (1) xenezom.

VYyamuecs 10JKHBI 3HaTh: 001Me (U3nYecKre CBOMCTBA METAJUIOB, OIPEeICHUE NOHATUI «MOJIb», «MOJISIPHAs Maccay, Olpe/ieIeHue MOJIIPHOro 00bEéMa
ra3os.
YMeThb: XapaKkTepu30BaTh CBA3b MEX/Y COCTABOM, CTPOEHHEM U CBOMCTBAMU METAJUIOB U HEMETAJIOB, (PU3HYECKHE CBOWCTBA HEMETAIUIOB, BHIUYUCIIAThH
MOJISIPHYIO Maccy 1o (hopMyrie COeIMHEHNs], MacCy BEIECTBA M YKMCIIO YacTHUI] 110 U3BECTHOMY KOJIMYECTBY BelecTBa (M 0OpaTHbIE 3a7a4un), 00bEM rasa 1o
KOJINYECTBY, Maccy OIpeeéHHOro o0bEéMa Ui Yuciia MOJIEKYII ra3a (M oOpaTHbIE 3a/1aun).

VYuyamuecs 10JKHBI 3HaTh: CIIOCOOBI pa3zeneHus cmeceil. OnpeneneHne MOHIATUs «XUMUYECKas Peakys», NPU3HAKK U YCIOBUS TEUEHHS] XUMUUYECKHX
peaKuHﬁ 110 TIOTJIOIICHHIO U BBIACJICHUIO DOHCPIUH.
Omnpenenenne NOHATHS «XUMUYECKas PEAKIIHS.

YMeTh: 00paaThCs ¢ XMMUYECKON OCY10H U TaOOpaTOpHBIM 000pyI0BaHUE MPU
IIPOBEJICHUH OIIBITOB C LIEJIBI0 OYUCTKH 3arpsi3HEHHON BoAbl. COCTaBIIATH
YpaBHEHUSI XUMUYECKON peaKIIM1 Ha OCHOBE 3aKOHA COXPAHEHHUS MacChl BELIECTB.

BbIuuciATh N0 XUMHUYECKUM YPABHEHUSM Maccy, 00bEM WIIM KOJMYECTBO OJTHOTO U3 IMPOAYKTOB PEAKIMU IO Macce UCXOIHOTO BEIIECTBA U BEILECTBA,
COJZIEpIKaIlero  ONpeneaEHHYI0 JoI0 npuMeceid. OTiINYaTh peakluu pas3lioKeHUs, COEIUHEHNS, 3aMEILIeHUs] ¥ oOMeHa JIpyr OT JIpyra, COCTaBJIATh YpaBHEHUS
peakuuii JaHHBIX TUNOB. COCTAaBIATE  ypaBHEHHUs PEAKLUI B3aMOJAEHCTBUS METAJJIOB C PaCTBOPaMH KUCJIOT U COJIEN, UCIIONB3Ysl  PsAJl aKTUBHOCTH METAJUIOB.
OmnpenensiTb BO3MOXKHOCTh MPOTEKaHUs peaklnii oOMeHa B pacTBOpax A0 KOHIA

VYyamuecs 10JKHBI 3HaTh: ONPEIEICHUS CTENIEHN OKUCIEHHS, dJIEKTPOOTPULIATEIBHOCTH, OKCUI0B, OCHOBaHM, KMCIIOT U COJIEH, KPUCTAININYECKUX PEUIETOK,
cMecei, MacCOBOM MM 0OBEMHOM JTOJTH paCTBOPEHHOTO BEIIECTRA.

YMeTb: onpenensTh CTeNeHb OKUCIEHUS JIEMEHTOB B OMHAPHBIX COEMHEHUSX, COCTABIATH (POPMYJIbI COETUHEHHUN IO CTETIEHN OKUCIICHUS, HA3bIBATh
6I/IHapHI)Ie COCINHECHMUS. OHpe)IeJ'ISITI) MPUHAJIC)KHOCTh BEHIECTB K KjlacCaM OKCHU/I0B, OCHOBaHI/Iﬁ, KHCIIOT " COJ'IGfI, Has3bIBaTh UX, COCTABJIATH q)OpMy.]'IBI. 3HaThL
KayeCTBEHHbIE peaKIMH Ha YTJIEKUCIIbIHA ra3, pacro3HaBaHMs IeJ0Yei U KUCIIOT. XapaKTepu30BaTh U OOBSCHATH CBOMCTBA BEIIECTB HA OCHOBAHUU BHJIA
XMMHYECKOH CBSI3M M THNA KPUCTALTUYECKON PEMIETKH. BBIYUCIATE MACCOBYIO JTOJIIO BEIIECTBA B PACTBOPE.
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Xumnueckuit npaktukyM Nel Ilpocreiimne onepamuu ¢ BeniectBoM(3 yaca)
[Tpaktrueckas padota Nel «IIpuemsl oOparnieHus ¢ 1ab0paTopHBIM 000pyIOBaHHEM»(TTPOBOIUTCS B TeMe «BBeneHue»)
[TpakTuueckas pabota No2 «[Ipu3Haku XUMHUYECKUX peakui»(poBouTCs B TeMe «COeTMHEHUS XUMHUYECKHUX 3JIEMEHTOB))
[IpakTuueckas pabora Ne3 «lIpuroToBneHue pacTBopa caxapa U pacyeT ero MacCOBOM JJOJU B pacTBOpe». ( MpoBOAUTCS B TeMe «/I3MeHeHus: mpoucxosiiue ¢
BELIECTBAMU)
Tewma 5. PactBopenue. PacTBopbl. Peakiiny HOHHOTO 0OMEHa U OKUCIUTEIbHO-BOCCTAHOBHUTEIIbHbBIC peakiiuu (21 4)

PacTtBopenue kak ¢pu3nko-xumMuueckuii mpomecc. [lonsTre o runparax u Kpucramioruaparax. PacrBopumocts. KpuBbie pacTBOPUMOCTH KaK MOJIENb
3aBUCUMOCTH PACTBOPUMOCTH TBEPJBIX BEUIECTB OT TeMIlepaTypbl. HachlllieHHbIE, HEHACBIILIEHHBIE U IEPECHILIEHHBIE PACTBOPBL. 3HAYEHHE PACTBOPOB IS
IIPUPOJIBI U CEIIBCKOTO XO03MCTBA.

[TonsiTre 06 MEKTPONIUTUYECKON TUCCOLUAIIUU. DIIEKTPOIUTHI U HERJIEKTPOIUTHL. MeXaHU3M JUCCOIUAIINH SJIEKTPOIUTOB C PA3TUYHBIM TUIIOM XUMHUYECKON
cBsi3u. CTENeHb AIIEKTPOIUTUIECKON Arccoruanui. CHIIbHBIC U C1a0bIe SJICKTPOJIHTEHIL.

OcHOBHbBIE TOJIOKEHUS TEOPUH IEKTPOIUTUYECKON quccouranuu. MIoHHbIe ypaBHEHUs peakiuil. Y cJI0BUs MPOTEKAHUS PEaKIIUuu OOMEHa MEXKIY
AJIEKTPOJIMTAMHU JI0 KOHIIA B CBETE MOHHBIX IIPEICTABICHUM.

Knaccudukanus noHOB U UX CBONCTBA.

Kucnotsl, ux xinaccudukarms. JJucconuanus KUCIOT U UX CBOMCTBA B CBETE TCOPHH AJICKTPOIUTUICCKON TUCCONUANIU. MOJICKYIISIPHBIC H HOHHBIC
yYpaBHEHUs peaklUuidl KUCIOT. B3aumMoieicTBUE KUCIOT ¢ METaUIaMH. DJIEKTPOXUMUYECKHUN psAJl HAIPsHKEHUH MeTaiuioB. B3aumoecTBUe KUCIOT € OKCUAAMHU
MeTaJIoB. B3auMo 1elicTBHE KUCIOT C OCHOBAHHMSIMA — PEaKIUs HEUTpanu3anuu. B3anMoelicTBrue KUCIOT ¢ coysiMu. Vcroib30BaHue TabJIUIBI PACTBOPHUMOCTH
JUISL XapaKTePUCTUKU XUMHUUYECKUX CBOWCTB KUCJIOT.

OcHoBanus, ux Kiaccupukamnms. J{ucconuanis OCHOBAaHUHN B UX CBOWCTBA B CBETE TCOPHUH JICKTPOIUTUICCKON qUcconuanui. B3anMoielicTBe OCHOBAaHUH ¢
KHCIIOTaMHU, KUCIOTHBIMU OKCUAAMH U coNisiMU. Vcronp3oBaHue TaOIUIIbl pACTBOPUMOCTH I XapaKTEPUCTHUKU XUMUYECKUX CBOMCTB OCHOBaHMil. Pa3noxenue
HEPaCTBOPUMBIX OCHOBAHHI MPU HarpeBaHUHU.

Conu, ux knaccupuKanus U AUCCOIUAIINS PA3TUYHBIX TUTIOB cosieil. CBOMCTBA COJIeil B CBeTe TEOPUH INEKTPOIUTHUECKON Aucconuanuu. Bzanmonelicteue
coJIel ¢ MeTaJllIaMH, YCJIOBHS TIPOTEKAHUs ITHX peakiuii. B3anMmoseiicTBre coleii ¢ KMCIOTaMU, OCHOBAaHUSIMU U colsiMU. cnonb3oBanne TaOuIbl
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJIEH.

O6001enne cBeieHni 00 OKCHIaxX, MX KIACCU(PUKAIIMA U XUMUYECKUX CBOMCTBAX.

['eneTnueckue psiAbl METANIOB U HEMETAJUIOB. ['eHeTnYeckas CBsI3b MKy KilaccaMi HEOPraHUYECKHUX BEILECTB.

OKHCIIUTENEHO-BOCCTAHOBUTENIbHBIC peakiini. OKUCIUTENb U BOCCTAHOBUTENb, OKHCIICHHE U BOCCTAHOBJICHHUE.

Peakinu noHHOTO 0OMEHA M OKHCITUTENbHO-BOCCTAHOBUTENbHBIE peakiiuu. CocTaBiIeHNE YPaBHEHU OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX PEAKIIUN METOIOM
3JIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE MPECTaBICHHUH 00 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX MPOIIECcCaXx.
JemoncTpanuu. McripiTaHre BEIMIECTB U UX PACTBOPOB Ha AJIEKTPOIIPOBOTHOCTD. J[BMKEHUE OKPAIIEHHBIX HOHOB B DJIEKTPUYECKOM TT0JIe. 3aBUCUMOCTh
ANEKTPOIPOBOTHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTpaluu. B3anMmoeiicTBre IMHKa ¢ cepoil, coysiHOM KucnoToi, xmopuaoM meau (11). 'operne maraus.
B3anmoneiicTBre XJIOPHOI U CEPOBOAOPOTHOMN BOJIBI.

JlaboparopHubie onbITHL. 8. Peakiuu, xapakTepHbIe Uil pACTBOPOB KUCIIOT (COJISTHOM WK cepHOil). 9. Peakunu, XapakTepHble 1S paCTBOPOB IIEI0YEH
(ruapoxcunoB Hatpust uinu kanust). 10. [lonydenue u cBoiicTBa HEpaCTBOPUMOIro OCHOBaHUs, HanpuMep ruapokcuaa meau (11). 11. Peakuuu, xapakrepHsie s
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pacTBOpOB coelt (Hanpumep, A xiaopuaa meau (11). 12. Peakuuu, xapakTepHble 411 OCHOBHBIX OKCHUJIOB (HampuMep, Uisl OKcuaa Kanbius). 13. Peakuun,
XapaKTepHbIe AJI1 KUCIOTHBIX OKCUAOB (HampuMmep, Ui YIIEKUCIIOro ras3a).

Xumudeckuit mpaktukyM Ne2 CBoiicTBa 2JIeKTpOauTOB(3 yaca)

IIpakTnueckas padora Ne4 «VYcnoBus NpOTEKaHNU XUMUUECKUX PEAKLIUNA MEXy paCTBOPAMU JIEKTPOJIUTOB 10 KOHLIA»
[TpakTrueckas padota Ne5 «CBoicTBa KHCIIOT, OCHOBAHHH, OKCHJIOB U COJICH»

[TpakTuyeckas pabora Ne6«PemeHne sSKCriepuMEHTAIbHBIX 3aa4»

anumec;l AOJDKHBI 3HATH: OIPCACIICHUC IMTOHATUA «PAaCTBOPLI», YCIOBUSA PACTBOPCHUA BCUICCTB B BO/JIC. Onpe;[eneHHe MOHATHUA «IAJICKTPOJIUT,
«HEDJIEKTPOJIUT», «IEKTPOIUTUYECKAS JUCCOLMALIUSY, «CHIIBHBINA 3JIEKTPOJIUTY, «CIIa0bIH 3JEKTPOJIUT, IOHUMATh CYIIHOCTb IIPOIecca 3JIEKTP OJTUTUYECKON
nucconuanui. OCHOBHBIE MIOJIOKEHUS TEOPUU JIEKTPOJIUTHUECKOM aucconanuy. OnpeneneHue KUCoT, meaoyeil u coneld ¢ Touku 3penus TO/.
Knaccugukanuio 1 XuMH4YecKre CBOMCTBA KUCIIOT, OCHOBAHUM, OKCHIOB U COJICH. ONpeielieHue MOHATUH «OKUCIUTENbY, «BOCCTAHOBUTENbY, OKUCIICHUEY,
«BOCCTaHOBJICHUE.

VYMeTb: nonbp30BaTbes Tabnuelt pactBopuMocTu. COCTaBIIATh YPABHEHUS SJIEKTPOIUTHUECKON AUCCOLMALIMM KUCIIOT, 1ienoyei u coneid. CocTaBisiTh
YpaBHEHHUsI peakuii HOHHOTO OOMEHa, MOHUMATh UX CYIIHOCTh. ONpeaensiTh BO3MOKHOCTb IPOTEKAHUS peakuii HOHHOro ooMeHa. CoCTaBisATh ypaBHEHUS
peaxkuuii, XapakTepU3yOIUX XMMUYECKHE CBOMCTBA KUCIIOT, OCHOBAHUM, OKCUJIOB U COJIEH B MOJIEKYJIIPHOM M MOHHOM BHzie. COCTaBIIATh ypaBHEHUs pEaKLui,
XapPaKTCPUIYIOIUEC XUMHNYCCKUC CBOMCTBA U FCHECTUYCCKYIO CBA3b OCHOBHBIX KJIACCOB HECOPIraHNMYCCKUX COGI[I/IHGHI/Iﬁ B MOJICKYJISIPHOM U MOHHOM BH/IC.
OnpenensaTb OKUCIUTENN U BOCCTAHOBUTEIHN, OTJINYATh OKUCIUTEIh — BOCCTAHOBUTEIbHBIE PEaKI[UH OT APYTUX THUIIOB PeakLuil, paccTaBiATh K03 GULUEHTHI B
OKHCIIMTEIbHO — BOCCTAHOBUTEINIBHBIX PEAKIHAX METOIOM JIEKTPOHHOrO OanaHca.

Cooeporcanue 9 knacc..

Tema 1.Benenue. O0111ag XapaKTEPUCTHKA XUMUUECKHUX DJIEMEHTOB U XUMUUYECKHUX peakuuid. [lepuoanueckuii 3akoH u Ileproanyeckas CUCTEMA XMMHYECKHX
sneMmenToB JI. . Menneneena (11 4.)

XapakTepucTuKa 3JIEMEHTa 110 ero nosoxeHuto B [lepuoanueckoii cucreme /. . MenneneeBa. CBolicTBa OKCHIOB, KMCIIOT, OCHOBAaHUM U COJIEN B CBETE TEOPUU
AIEKTPOJIUTUYECKON JUCCOIMAIINY M OKHCIICHUsI-BOCcCTaHOBIIeHUs [[oHATHE 0 IEpeXOoAHBIX dyieMeHTax. AM(oTepHOCTh. [ eHEeTHUECKUH Psijl TEPEXOTHOTO
aneMeHTa. [lepuonnueckuii 3akoH u Ilepuoanyeckas cucrema xuMuueckux emMeHToB . . MenneneeBa. XumMudeckass OpraHu3alys )KUBOW U HEXKUBOM
MPUPOJIbl. XUMHUYECKUH COCTAaB siIpa, MAHTUU U 36MHOU KOPBbI. XMMHYECKHUE JIEMEHTHI B KJIETKaX KUBBIX OPraHU3MOB. Makpo- U MUKpoasieMeHThl. O0001eHne
CBEICHMI 0 XUMUYECKUX peakiusax. Kinaccupukanus XMuMHUECKUX PEeaKIUid 10 pa3TUYHBIM OCHOBAHHSIM:
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— [0 COCTaBY U YUCILy pearupyromux 1 00pa3yrouxcs BeIecCTB;

— 110 TeroBoMy 3 dexTy;

— 10 HAIIPABJICHHUIO;

— 110 UI3MEHEHUIO CTEeTIeHEeN OKUCIICHUS JIEMEHTOB, 00pa3yIOUINX pearupyrolue BelecTBa;

— 1o ¢ase;

— 10 UCIIOJIb30BAHMIO KAaTaJIM3aTopa.

[ToHATHE O CKOPOCTH XUMUYECKOH peakiui. PakTopbl, BIUSIONINE Ha CKOPOCTh XUMUYECKUX peakiuii. KatanuzaTopsl u katanus. MTHruOuTopel. AHTHOKCHIAHTHI.
O60061eHre 1 cucreMaTu3alus 3HaHui o Teme Beeaenne OO01iast XxapakTepuCcTHKa XUMUYECKUX 3JIEMEHTOB U XUMUYECKUX peakuuii. [lepuoanueckuii 3akoH u
Ilepuonnueckas cuctema XuMu4eckux 3yeMeHToB. J1. 1. Menneneesa.

KonTponbnas pabota 1. mo teme «Bpenenue. OOmias XxapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB U XMMHUYECKUX peakuuid. [lepuoanueckuii 3akoH u
IIepnonnueckas cuctema XuMU4eCcKux 31eMeHToB [[. 1. Menneneesa.

Hemonctpanuu. Paznuunsie popmbl Tabnun [lepuoanueckoii cucremsl. Monenu aromoB snemenToB [—III nmeprnonoB. 3aBUCHMOCTH CKOPOCTH XUMHUECKON
peaxKuuu oT IPUPOJIbl pearupyroluxX BeIEecTB. 3aBUCHMOCTb CKOPOCTU XMMHUYECKOM peakliy OT KOHIEHTPALUH Pearupyrouux BeIEecTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peaklny OT IJIOLAA1 COMPUKOCHOBEHHS pEarupyoNInX BEeIIeCTB (KKUIISIIUN CII0i1»). 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKIIuu OT
TEMIIEPATYphI pearupyromx BenecTs. ' OMOreHHsblil U reTeporeHHbIN KaTanus3sl. @epMeHTaTUBHBIN KaTanu3. MIHrubuposanue.

Jlaboparopusbie onbIThl. [lonydeHne ruipokCuaa MHKA U UCCIIE0OBaHNE €r0 CBOMCTB. MoiennpoBaHue MOCTPOSHUs IEPUOTUIECKON TaOMUIIbl. 3aMelIeHIe
KeJle30M Meu B pactBope cyinbdarta meau (II). 3aBucuMocTs CKOPOCTH XUMUYECKON PEAKIIMU OT PUPOIbl PEArUPYIOLIUX BEIIECTB Ha IPUMEPE B3aUMOCHCTBUS
Pa3IMYHBIX KUCIIOT C Pa3JIMYHBIMU METaJlIaMU. 3aBUCUMOCTb CKOPOCTH XMUMUYECKON PEaKMK OT KOHUEHTPAIMU PearupyolinX BEeIIeCTB Ha IPUMEPE
B3alMO/JICHCTBUS LIMHKA C COJIIHOM KUCJIOTOW Pa3IMYyHOM KOHIEHTPALUUU. 3aBUCUMOCTh CKOPOCTU XUMHUYECKON PEAaKIMK OT IJIOLIAAN COPUKOCHOBEHUS
pearupyromux BeuecTs. MoienmpoBaHue «KUISLIETO CI0s». 3aBUCUMOCTh CKOPOCTH XMMUYECKON pEaKIMU OT TEMIIEPATypbl PEarupyroIuX BEIIECTB Ha
npumepe B3auMoaencteus okcuaa meau (1I) ¢ pactBopoM cepHOIl KUCIOTHI IPU pa3IMyuHbIX TeMieparypax. PasnoxeHnue nepokcuia BO0poaa ¢ HOMOIIbIO
JIMOKCHa MapraHia 1 karanassl. OOHapyXeHHe KaTajla3bl B HEKOTOPBIX MHUILEBBIX MPoayKTax. MHrubupoanue B3auMOACHCTBUS COJITHOM KUCIOTHI C IIMHKOM
ypotponrHoM. KoHTponbHas padoTa o teMe «Beenenue. OO0mias XapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB U XUMUYECKUX peakuuid. [lepuoanueckuii 3akoH u
[Tepuonnueckas cucrema xumuueckux 3ineMeHToB J[. . Menneneesay.

Tema 2.Metambt (144.)

Bek menHbIii, OpOH30BBIH, xKene3HbIi. MeTannsl B ucTopuu yenoeuecTBa. [lonoxenune meramnoB B [lepuoanueckoii cucreme [1. . MenneneeBa. Merannndeckas
KpUCTAJIJINYECKasl pelleTKa U MeTaJllInuecKast XuMudeckast cBsi3b. O01ue punyeckue cBOWCTBa METANIIIOB. XMMUYECKHE CBOMCTBA METAJIIOB KaK
BOCCTAHOBHUTEJIEH, a TAK)KE B CBETE UX MOJIOKEHUS B JIEKTPOXUMHUUECKOM psiy HalpsbkeHH MeTaiuioB. Kopposust MetannoB u crioco6sl 60pb0b! ¢ Hel. CruiaBsl,
UX cBOMcTBa U 3HaueHue. OOmIas XapakTepUCTUKA MIETOYHbIX MeTalljIoB. MeTaiisl B mpupoae. Oouue cnocoObl ux nonyyeHus. Ctpoenue aromoB. Lllenounsie
METaJIJIBI - MPOCTHIE BellecTBa. BaxxHelne coeTuHEHNS MET0YHBIX METAJUIOB - OKCHIBI, THAPOKCH/IBI M COJIU (XJIOPUABI, KApOOHATHI, CyNb(aThl, HUTPATHI), UX
CBOICTBa U MpUMEHEHUE B HApoAHOM Xo3siicTBe. Kanuitnbie ynoOpenus. O01mas xapakTepucTHKa 3JIeMEHTOB I1aBHOM noarpymnisl I rpymnmnel. CTpoeHne aToMoB.
[IlenouHo3eMenbHBIE METAIIIBI — MPOCTHIE BeIlleCTBa. BaxxHele coeIMHEeHNS 1eI0YHO3EMENbHBIX METAJUIOB — OKCHUJbI, THIAPOKCUIBI  COJTU (XJIOPHUIBI,
KapOOHATBI, HUTPATHI, CyIbdaTsl, (hochaTel), UX CBONCTBA U IPUMEHEHNE B HAPOIHOM X03siicTBe. AmoMuanii. CTpoeHne aTroma, Pu3ndeckue 1 XUMHUIEeCKUe
CBOMCTBa NMpocTOro BemecTBa. CoenHEHNs aTFOMUHUS — OKCUJ U TUIPOKCH]L, UX aM(OTepHBbII XapakTep. Baxkneiimume conu amomunus. [Ipumenenue
aMOMHUHMS U ero coenquHeHuil. XKenezo. CtpoeHue atoMa, pu3nyecKkue 1 XUMUYECKHE CBOMCTBA MPOCToro BemiecTna. ['enernyeckue psaasl Fe2+ u Fe3+.
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Baxneiimume conu jxene3a. 3HaUECHHUE JKele3a U €ro COeIMHEHUH 1 IPUPO/bl U HAPOAHOIO X034MCTBA. Y POK-yIPaXXHEHHUE C UCIIOJIb30BAaHUEM CAMOCTOSTEIbHON
paboThI MO BBHIMTOJIHEHUIO TPOBEPOYHBIX TECTOB, 33JaHUN U YIIPaKHEHUH.

O6o006uienue 3nanmii no Teme «Metamuibl». KontponbHas padora 2. mo reme «MeTamib».

HemoncTpanuu. O6pasibl MET0YHBIX U MIEI0YHO3eMEIbHBIX MeTauioB. O0pa3iibl criaBoB. B3auMonaelicTBrue HaTpus, JIUTUS U KaJIbIHs C BOAOH.
B3aumogeiicTBrue HaTpust U Maraus ¢ Kuciaopoaom. BzaumopeiictBue meramios ¢ HeMmerauiamu. [lomyuenue ruapokcunos xkenesa (I1I) u (I11). KauectBennsie
peakuuu Ha noHbl Fe2+ u Fe3+.

JlaboparopHubie onbITEl. B3anMoaelicTBHE pacTBOPOB KUCIIOT U cojieil ¢ MeTamiamu. O3HaKOMIIeHUE ¢ pyaamu kene3a. OKpamMBaHye TUIAMEHU COJISIMU
LIEJIOYHBIX MeTauioB. BzanMopeiicTBue kanpuus ¢ Bogoi. [lomydenne ruipokcuia Kaubls U UCCIIEOBaHKUE €ro cBOMCTB. [lomyueHne rugpokcuaa amoMUHUS U
HCCIIeI0OBaHKE ero cBOMCTB. B3aumoselicTBue xene3a ¢ constHol kucnotoil. [lonmydyenne runpokcunos xxenesa (11) u (1) u nccnenosanue ux cBONCTB.

Tewma 3. [Ipaktukym 1 «CBoiicTBa METAIIJIOB M X coeAMHEHU» (14.)

[IpakTuyeckas padora. Pemenne s3xcriepuMEeHTAIbHBIX 33/1a4 Ha pacliO3HaBaHUE U MOJIYYECHUE COSTMHEHUI METALIOB.

Tema 4. Hemerannst (244.)

OO01mmas xapakTeprcTHKa HEMETAJUIOB: TI0JIoKeHue B [lepruoandaeckoi cuctemMe, 0COOCHHOCTH CTPOSHHS aTOMOB, JIEKTpOOTpHUIaTebHOCTh (D0) Kak Mepa
«HEeMETAITMYHOCTHY, psia 0. Kpucraminueckoe CTpOEHHE HEMETAIIIOB — MPOCTHIX BelecTB. AyoTponusa. Gu3nueckue cBOMCTBa HEMETAIIOB.
OTHOCUTENBHOCTD MOHATUN «METALT» — «HemeTau». Bonopoa. Boxa. [lonoxxenne Bonopoaa B [leprnoanueckoit cucreMe XuMudeckux anementos [, 1.
MenpeneeBa. CTpoeHure aToMa U MOJIeKyJibl. DU3nUecKre U XUMUYECKHE CBOMCTBA BOJIOPO/Ia, €ro oJlydeHue u npuMeHeHue. Bona. CtpoeHue MOJIEKybl.
Bonoponnas xumudeckas cBsizb. Ouzndeckne CBOWCTBA BOABI. AHOMAJIMH CBOMCTB BOJBL. I napoduiabHble 1 THIpodoOHbIE BelecTBa. XMMUYECKHUE CBONCTBA
Bozbl. KpyroBopot Bojibl B mpupoe. Bogoounctka. Aspanus Boabl. beitoBbie punbTpsl. MuHepaiibHble BOAbL. JIMCTUIUIMPOBaHHAS BOJA, €€ TOJydeHue U
npuMmenenue. O01as xapakrepuctruka rajnoreHoB. Ctpoenue atomoB. [IpocThie BelecTBa 1 OCHOBHbBIE COEMHEHMSI FaIOI€HOB, UX cBolicTBa. KpaTtkue cBeseHus o
xJjiope, bpome, hrope u nojae. [IpumeHeHre raloreHoB U UX COeTUHEHHH B HapogHoM xo3siiicTBe. Cepa. CTpoeHue atoma, ajuloTpOIusi, CBOMCTBA U IPUMEHEHUE
pombuueckoit ceprl. Oxcuasl cepol (IV) u (VI), ux nonyuenue, cBoiictBa u npumenenue. CepHasi KHCIOTa U €€ COJIU, UX MPUMEHEHHE B HAPOJHOM XO3SMCTBE.
IIpon3BoacTBO cepHOM KUCIOTHI. A30T. CTpOeHHE aTomMa U MOJIEKYJIbI, CBOMCTBA ITPOCTOr0 BEIECTBA. AMMMAK, CTPOCHUE, CBOWCTBA, IIOJyYEHNUE U IIPUMEHEHUE.
Conu amMoHuUs, ux cBoiicTBa U npuMeHenue. Oxcunpl azorta (II) u (IV). AzoTHas kucnora, ee cBoiicTBa M NpUMeHeHue. HUutpaTsl 1 HUTPUTHI, TpodIemMa ux
COJIepKaHuUs B CEIbCKOXO035iCTBEHHON MpoayKIMU. A30THbIe yaoopenus. Pocpop. CTpoeHue aroma, aluloTponus, CBOUCTBa 6es1oro u KkpacHoro gocgopa, ux
npuMeHnenue. OcHoBHbIE coeuHenus: okcu Gpocdopa (V) u oprodochopnas kucnora, pocdarsl. Dochopusie ynodpenus. Yriaepoa. CTpoeHue aroma,
aJUI0TponHusl, cBolicTBa Moandukanuii, mpuMmeHerune. Oxcunel yriaepoaa (I1) u (IV), ux cBoiicta u npuMmenenue. KapOoHaThl: KalbLUT, COJla, TOTAIll, MX 3HAYEHUE
B IIpUPO/IE U kU3HU uenoBeka. Kpemuuii. CTpoeHune aroma, KpUCTAIIIMYECKUI KpEMHUH, ero cBoiicTBa U npuMeHenue. Oxcun kpemuus (IV), ero npupoaasie
pasHoBUIHOCTH. CHiIMKaThl. 3HaYeHHE COEIMHEHUH KpeMHHMS B ’KMBOM U HEXXUBOI mpupoje. [lonsarue o cunukaTHol npoMeinuieHHOCTH. O00011IeHNE 110 TeMe
«Hemerannel». Ypok ynpaxHeHHE C UCTIOIb30BAaHUE CAMOCTOSATENBHON pabOTHI MO BHIMOJIHEHHUIO IPOBEPOUHBIX TECTOB, 3aJaHUIN U YIIPaKHEHUH.

Konrtponsnas 3. pabora no reme «Hemeramnsn»

Hemonctpanun. OOpa3siibl TAIOTeHOB — MPOCTHIX BENIECTB. B3auMoaeicTBHE TAIOT€HOB ¢ HAaTpUEM, aTllOMUHIEM. BrITeCHeHHE XTTOpoM OpoMa WJiTH ojia u3
pacTBOpOB UX cojeil. BzaumonelicTBue ceprl ¢ MeTallJIaMH, BOJOPOJIOM U KHCIOpo10oM. B3anMonelicTBre KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI C MEJIBIO.
OOyrimBaHre KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOW OPraHUYECKUX coernHeHni. Pa3baBienne cepHoil KucaoThl. B3auMoeiicTBE KOHIIEHTPUPOBAHHOM
a30THOM KHUCIOTHI ¢ Mebto. [loromenue yriem pacTBOPEHHBIX BEIIECTB MM ra30B. BoccranoBnenne Meau u3 ee okcuaa yrieM. O0pasibl NPHpOAHbBIX
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COeIMHEHUH xJyopa, cepsl, pocdopa, yriepoaa, kpemuus. OOpasiibl BaKHEHIINX I HAPOIHOTO XO3HUCTBA CyIb(haToOB, HUTPATOB, KAPOOHATOB, (pocdaTos.
OO0pa31pl cTeKI1a, KEpaMHUKH, IEMEHTA.

JlaGopatopusbie onbIThl. [loyuenue, coOupanue U pacrio3HaBaHUE BoAopoa. MccinenoBanne moBEpXHOCTHOTO HATSHKEHUS BOJIbL. PacTBOpeHue nepMaHranaTa
KaJIMs UM MEIHOT0 Kynopoca B Boze. ' mapatanus o0e3BoxxenHoro cyibdara menu (II). MIsrotosnenue runcoBoro orneyarka. O3HakOMIIEHHE € KOJIIEKIHEH
OBITOBBIX (PMIBTPOB U M3yYEHHE HHCTPYKIIMU JOMAIIHETO OBITOBOTO (GriibTpa. O3HAKOMIIEHHE C COCTAaBOM MUHEpaJIbHOM BO/Ibl. KauecTBeHHAas peakius Ha
rajoreHuI-uoHsl. [losnyuenue, cobupanue u pacrio3HaBaHue Kuciaopoja. ['opeHue cepbl Ha Bo3ayxe U kuciaopoje. CBOHCTBa pa30aBICHHON CEpHOM KUCIOTHI.
N3yuenue cBoiictB ammuaka. PacriozHaBanue coneil ammoHnusi. CBoiicTBa pa30aBiIeHHON a30THON KUCIOTHL. B3aumoaeiicTBre KOHIEHTPUPOBAHHON a30THOMN
KHCJIOTHI ¢ Mezbto. Pacnio3HaBanue - ¢pocdartos. 'openue yris B kucnopoge. [lonydenue, cobupanue U pacro3HaBaHue yriaekucioro rasa. [lomydyenue yroiabHoi
KHCJIOTHI M U3ydeHue ee cBorcTB. [lepexos kapOonaTa B rugpokapoonat. Paznoxenue rugpokapbonara Harpus. [loaydenne KpeMHEBOW KUCIOTHI M U3yUEHHE €€
CBOWCTB.

Tewma 3. [Ipaktukym 2 «CBoiicTBa COeIMHEHUNM HEMETaUIOBY (3 4.)

[IpakTryeckas pabota. PemeHue skcriepuMeHTaNbHbIX 331a4 110 TeMe «lloarpymnmna ragioreHoBy.

[IpakTnueckas padbota. Pemenue sxkcriepuMeHTanbHbIX 3a1a4 1o Teme «lloarpymnmna kucinoponay.

IIpakTuyeckas pabora. [Tonyuenue, cobupanue U pacrio3HaBaHUE ra3oB.

Tema 6. KpaTkue cBeaenns 00 OpraHnyeckKux coeuHeHusx (44.)

VYraeBogopozasl. Heopranndeckue u opraHMuecke BelecTBa. YTIIIeBOI0po/ibl. MeTaH, 3TaH, IPOMaH KaK MpeJlesIbHbIEe YIIIEBOA0PO/Ibl. DTUIIEH U alleTUIICH KaK
Henpe/enbHble (HEHACBIILIEHHBIE) YIIIeBOAOPOabl. ['opeHue yrieBooponoB. KauecTBeHHbIE peakliuy Ha HEMPEeNIbHbIE COeAMHEHUs. Peakuus AeruipupoBaHusl.
Kucnopoaconepkaiue opraHMuecKue coeMHeHNs. DTUIIOBBIN CIIUPT, €ro MoJydeHne, IpUuMeHeHne 1 (hru3no Joruueckoe Aeictue. TpexaToMHbIN cnupT
rnunepuH. KauecTBeHHast peakiyst HA MHOTOAaTOMHBIE CITUPTHL. Y KCYCHasl, CTeapUHOBAs M OJIEMHOBAsI KUCIOTH — MPEICTABUTEIH KJIacca KapOOHOBBIX KUCIIOT.
XKupsl. Mputa. A3oTconepxaniue OpraHndeckue CoOeJMHEHs. AMUHOTpyna. AMUHOKHCIOTEL. AMUHOYKCYCHas KHCIOTa. benku (mpoTteunsl), ux GyHKIUY B
KUBBIX oprann3max. KauecTBeHHbIe peakliuu Ha OeNKu.

JleMoHcTpauuu. Mozenu MoJieKysl MeTaHa, 3TaHa, IpollaHa, ITUJICHA U alleTHiIeHa. B3anMoneiicTBre aTuneHa ¢ OpoMHOI BOJION U pacTBOPOM IepMaHraHaTa
kanus. OO1me XuMUYecKre CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIOThl. KauecTBeHHas peakiiys Ha MHOTOATOMHbBIE CITUPTHI.

JlaGopatopusble onbIThl. KauecTBeHHBIE peakliny Ha OEIKH.

Tema 7. O6o0ICHUE 3HAHMI 10 XUMUU 338 KYPC OCHOBHO# mikounbl. [Toaroroska k OI'D (11 4.)

Ilepnognueckuii 3akoH u Ilepnoanueckas cuctema xumudeckux neMeHToB . 1. Menneneesa. @u3ndeckuil CMbICI OPAIKOBOTO HOMEPA AIEMEHTA, HOMEPOB
nepuoja U rpynmnsl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B IEpUOJIaX U IPYyMIax B CBETE NMPEACTaBICHUN O CTPOCHUN aTOMOB
2JIeMEHTOB. 3HaueHue [leproanueckoro 3akoHa. Buabl XUMHUYECKUX CBSI3€M U TUIIBI KPUCTAJUIMYECKUX PEIIETOK. B3auMOCBA3b CTPOEHUS U CBOMCTB BEILIECTB.
Krnaccudukanys XuMHUECKUX peaklui M0 pa3IMYHbIM IPU3HAaKaM (YMCIIO0 U COCTaB Pearupyroumux U 00pa3yromnXcs BEECTB; HAIMYUe TpaHuLIbl pasjiena das;
TeIUI0BON AP PEKT; N3MEHEHHE CTEeTIeHEe OKUCIIEHUS! aTOMOB; UCIIOJIb30BaHUE KaTalu3aTopa; HalpaBieHHe NpoTeKaHus peaknu. CKOpOCTh XU MUYECKUX peaKIuii
u dakTopsl, BIusgomue Ha Hee. OOpaTUMOCTh XUMUYECKUX peaKUUil U cIocoObl CMELIEHUsI XUMUYeckoro paBHoBecHs. [IpocTeie U cioxHbIe BemecTBa. MeTanisl
U HeMeTayutbl. ['eHeTnueckue psapl MeTaia, HeMeTalia U epexoqHoro Mertaia. OKCUAbl U THIPOKCH/IbI (OCHOBAHHUS, KUCIIOThI, aM(pOTEPHbIE THAPOKCHUIbI),
comu. Ix cocraB, kiaccudukanus 1 o01me XUMUYeCKUue CBOMCTBA B CBETE TEOPUH IEKTPOIUTHUECKOM TUCCOIMALINU. 3alIUTa IPOEKTOB.
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TemaTnyeckoe nAaHUpPOBaHUE!

8 xiacc

No Tema KonunuectBo
4acoB

1 BBEJIEHUE . 5

2 Tema 1. ATOMBI XUMHYECKHX AJIEMEHTOB 10

3 Tema 2. TIpocThie BemecTBa 7

4 Tewma 3. CoequHEeHNS! XUMUYECKUX JIEMEHTOB 14

5 Tewma 4. 3meneHust, MpOUCXOSIINE C BEIIECTBAMU 13

6 Tema 5 PactBopenue. PactBopbl. CBOICTBA pacTBOPOB IJIEKTPOJIUTOB 19
68

9 knacc:

No Tema KonuuectBo
4acoB

1 Beenenue. OO0mias xapakTepuCTUKa XMMUYECKHUX 3JIEMEHTOB U XUMHUYECKUX peakiuid. [lepuonnueckuit 3aKoH u 11

Ilepnoanueckas cucrtema xumudeckux 1eMeHToB /. 1. Menneneesa

2 Tema 1.Mertanisl 14

3 Tema 2. IIpaktukym 1 «CBOMCTBa METAJUIOB ¥ MX COEIUHEHUI 1

4 Tema 3. Hemeramisl 24

5 Tema 4. IIpaktukym 2 «CBONCTBA COEAMHEHUI HEMETAIIIIOBY 3

6 Tema 5. Kpatkue cBeieHust 00 OpraHuyecKuX COEAMHEHUAX 4

7 Tema 6. O0001IeHHE 3HAaHUI IO XMMUH 32 Kypc 0CHOBHOM 1mKoubl. [TonroroBka k OI'D 11

8 Hroro: 68
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