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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILJIAHBI «XUMUS»

1.1. MecTo IUCHUILIMHBI B CTPYKTYPe OCHOBHOI npodeccuoHAJIbLHON 00pa3oBaTebHOM
NPOrpaMmblI

Heap aucuunanHbl «XuMus»: GOpMUPOBAHUE Y CTYIECHTOB IPEICTABICHUS O XUMUYECKOU
COCTABJISIIOLIEH €CTECTBEHHO-HAy4YHONM KapTHHBI MHpa KaK OCHOBBI IIPUHATHS pELICHUN B
JKU3HCHHBIX U MMTPOU3BOJACTBCHHBLIX CUTYallUAX, OTBECTCTBCHHOI'O ITIOBCACHU B HpHpOI[HOﬁ cpeac.

Oo6meoOpa3oBaTenbHas  JUCHUIUIMHA ~ «XUMHUS»  SBISETCS  OO0SI3aTEIBHOM  YacThIO
obmeodpazoparensHoro nukia OOIT CIIO.

1.2. Ilnanupyembie pe3yJbTAThl 0CBOEHUS TUCHHUILINHBI

JIMYHOCTHBIE Pe3yJIbTAThI:

JIn4HOCTHBIE PE3YABTATHI B TOM YHCIIE B YACTH:

2PANCOAHCKO20 60CNUMAHUA:

- c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMM OOYYAIOMIETOCs KaK aKTHBHOTO |
OTBETCTBEHHOT'O YWIEHA POCCUHCKOT0 00IIECTBa;

- OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB M OO0S3aHHOCTEW, yBa)KEHHE 3aKOHA U
MIPaBONOPSAJIKA;

— MPUHATHE TPATUIMOHHBIX HAIIMOHAJIBHBIX, OOIIEYEIOBEUECKUX TYMAaHUCTUUYECKHX H
JIEMOKPATUYECKUX LIEHHOCTEM;

- TOTOBHOCTH TPOTHUBOCTOSITh HJCOJIOTHH AKCTPEMHU3MA, HallMOHAIM3Ma, KceHOpoOuH,
JTUCKPUMHHAIIH TI0 COIMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAITMOHAIHHBIM MPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEpecax IpakIaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAMOYMpaBICHUH B 00I11e00pa30BaTENIbHON OpraHu3allid U JAETCKO-IOHOIIECKHX
OpraHu3aIusx;

- YMEHUE B3aUMOJCHCTBOBaTh C COLMAIbHBIMU HMHCTHUTYTaMHU B COOTBETCTBHHM C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

- TOTOBHOCTh K TYMAHUTAPHON M BOJIOHTEPCKOU JIESITENBHOCTH;

nampuomuuecKo20 60CRUMAHUA:

- c(OPMUPOBAHHOCTh ~ POCCHUICKON  TpakIaHCKOH UACHTHMYHOCTH, MATPUOTH3MA,
YBAKEHUSI K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Tiepes PoauHOI, ropmroctu 3a CBOM Kpaw,
cBol0 PomuHy, CBOM S3BIK W KYJIbTYpPY, MPOIUIOE W HACTOSAIIEE MHOTOHAIMOHAJIBHOIO Hapoja
Poccumn;

- LIEHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U
MPUPOJHOMY HACIIEUI0, TaMSITHUKaM, TpaaulusaM HapoaoB Poccuu, noctmxenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

- unenHas yOeXIEHHOCTh, TOTOBHOCTh K CHOyKeHHO u 3amure (OTedecTna,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

0yYX06HO-HPAGCMEEHHO20 60CRUMAHUA:

- OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;

- c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

- CIIOCOOHOCTh ~ OLIGHHMBATh  CHUTYyallMI0 W MPUHUMATh OCO3HAHHBIE  PEHICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOIO OYIyIIETro;



—  OTBETCTBEHHOE OTHOILIEHHWE K CBOMM pPOJUTENIM M (WIM) APYTUM UJI€HaM CEMbH,
CO3/IaHUIO CEMbH HAa OCHOBE OCO3HAHHOI'O MIPUHATHUS LIEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUH C
TpaguuusiMu HaposoB Poccuu;

ICMEemu4ecKo20 60CRUMAHUA:

—  3CTETHYECKOE OTHOIIEHHE K MUPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOI'O U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOILICHUI;

—  CHOCOOHOCTh BOCHPHUHHUMATH pPa3IUYHble BUABI MCKYCCTBA, TPAJULUU U TBOPYECTBO
CBOET0 U JPYI'HX HapOJAOB, OLIYIIATh IMOLMOHAILHOE BO3/IEHCTBHE UCKYCCTBA,

—  yOeXIEHHOCTb B 3HAYMMOCTH JJIsl TMYHOCTH U OOIIECTBA OTEYECTBEHHOIO M MUPOBOIO
UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAULIUN U HAPOJHOIO TBOPUYECTBA;

—  TOTOBHOCTb K CaMOBBIP@KEHUIO B Pa3HbIX BUJAaX HCKYCCTBA, CTPEMIICHUE IPOSBIAThH
KayecTBa TBOPUYECKOMN JIMUHOCTH;

¢usuueckozo eocnumanus:

—  chOpMHPOBAHHOCTH 3JI0POBOTO W 0OE30MacHOr0 o00pa3a >KU3HU, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/10pPOBBIO;

—  §otpeOHOCTh B (PU3MUYECKOM  COBEPILIEHCTBOBAHUM,  3aHATUSAX  CHOPTHUBHO-
03/10pOBUTEIBHOM 1€ TEIbHOCTBIO;

—  AaKTHUBHOE HENpUATHE BPEIHBIX NPUBBIUEK M HHBIX (OpM TNpUUMHEHHS Bpeaa
(bU3n4eCKOMY U IICUXUYECKOMY 3/I0POBBIO;

mpyo006020 6ocnumanua:

—  TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTHU MacTEPCTBA, TPYL0JII00UE;

—  TOTOBHOCTh K AaKTHUBHOM  JEATENbHOCTH  TEXHOJIOTMYECKOH ¥  COLUaIbHOU
HalpaBJIEHHOCTH, CHOCOOHOCTh MHULUUPOBATD, MJIAHUPOBATh U CAMOCTOSITENILHO BBIMIOJIHATH TaKylO
NesITebHOCTD;

—  HUHTepec K pa3auyHbIM chepaM npodeccunoHaIbHON NesTeIbHOCTH, YMEHHE COBEpIIaTh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHbIE MIaHBI;

—  TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO Ha MPOTSHKEHUH BCel
KHU3HH,

IKON02UYUECKO20 60CRUMAHUA:

—  chOpPMHPOBAHHOCTb 3KOJIOTUYECKOH KYyJIbTYphbl, MOHMMAHHE BIHSHUSA COLUAIBHO-
HPKOHOMHUYECKUX MPOIECCOB HA COCTOSHUE NPHUPOJHOM M COLHMANbHOM Cpelbl, OCO3HaHHE
100aBHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIIEM;

—  IUIAHUPOBAHWE U OCYIIECTBIEHHUE ACUCTBUN B OKPY)KAIOLIEH Cpelle Ha OCHOBE 3HAHUS
1[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

- AKTHUBHOE HENPHUITHE EHCTBHM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpeae;

—  yMEHHEe  TNpPOTHO3MPOBATh  HEONArompUsTHbIE  JKOJOTMYECKHE  MOCJIEACTBHUS
IIPEANPUHUMAEMBIX ACHUCTBUMI, IPEIOTBPAILATh HX;

—  pacIIMpEHHE ONBITA ACSITEIbHOCTH YKOJIOTMUECKOI HAIPABICHHOCTH;

YeHHOCMU HAYYHO20 NO3HAHUA:

—  copMHpPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIECTBEHHOM MPAaKTHKH, OCHOBAaHHOT'O Ha AHAJIOTe KYJIbTYp, COCOOCTBYIOLIETO
OCO3HAaHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

—  COBEpILEHCTBOBaHME  S3bIKOBOM M  UYUTATEIbCKOM  KYJIbTYpbl KaK  CpeICTBa
B3aMMOJICHCTBUS MEXIY JTIOAbMH U MO3HAHUS MHUPA;

—  OCO3HAaHME LICHHOCTH HAyYHOH AEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH IPOEKTHYIO U
MCCJIEIOBATEILCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

MeTtanpeamMeTHble pe3yJabTaThl:



OBRJ1ajieHHe YHHUBEPCAJbHBIMU YU€OHBIMH MO3HABATEIbHBIMH Je€HCTBUSIMU:

a) bazoevie nozuyecKue 0elcmeus:

— CaMOCTOSITENILHO (POPMYJIMPOBATh M aKTyaJIM3MPOBATh IMPOOJIEMY, pacCMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb CYH_ICCTBGHHBIP’I IMpU3HAK NN OCHOBaHHUA JJIs CpaBHCHHA,
KJIaCCU(PUKAIIUU ¥ 0000IICHUS;

— OTIPECIIATH LEH JSATCIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH HX JIOCTHIKCHUS,

— BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBACMBIX SIBIICHHSX

— BHOCHTH KOPPEKTHUBBI B JESATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IEISIM,
OLICHUBATb PUCKU HOCHCI[CTBI/If/’I JACATCIIbHOCTH,

— pa3BHUBATh KPEATUBHOE MBIIIIJICHHUE ITPU PEIICHUH KU3HECHHBIX MPOOJIeM;

0) bazoevie uccnedosamenvckue Oelcmeus:

— BJIAJICTh HAaBBIKAMH  y4eOHO-MCCIICAOBATEILCKOM ¥ TPOCKTHOW  JIEATEIHLHOCTH,
HaBBIKAMH Pa3peIIeHUs MPooIeM;

— CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITEILHOMY TIOWCKY METOJOB PEIICHHUS
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHLIX MCTOOOB ITO3HAHUSA

— OBJIQJICHUE BUJIAMU JICSITEIBHOCTH I10 TIOJIYYCHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETAIUH,
Hp€06pa3OBaHI/IIO U INPUMCHCHUIO B PA3JIMYHBIX y‘-I€6HBIX CUTyalusx, B TOM YHUCJIC IIPpU CO3AaHHUU
y‘-Ie6HI)IX " COOMAIIBHBIX IPOCKTOB,

— dopMHpOBaHHWE HAYYHOTO THIA MBIIUICHUS, BIIQJICHUE HAYYHOW TEPMUHOJOTHCH,
KJIFOUE€BBIMH ITOHATUSIMH H METOJAMU;

— CTaBUTH U (OPMYIIMPOBATH COOCTBCHHBIE 33J]a4d B 0OPAa30BATEILHOU NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

— BbIABJIATE MPUYUHHO-CIICACTBCHHBIC CBSA3HM W AKTYaJIU3HUPOBATH 3aJady, BBIABUIaTb
THUIIOTE3Yy €€ PCHICHUA, HAXOAUTb APryMCHTHI [JId A0KAa3aTCJIbCTBAa CBOHUX yTBep)K)IeHHi/JI, 3a1aBaTb
MapaMeTpbl U KPUTEPUU PEILCHUS,

- AQHAIM3UPOBATh TONYUYEHHbIE B XOJE€ pEIICHUS 3aJa4dl pPe3yJabTaThl, KPUTUUYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

— JaBaThb OUCHKY HOBBIM CUTYyallUAM, OICHHUBATH HpI/IO6p€T€HHBII71 OIIBIT,

- paspabaThiBaTh IIJIaH pEIICHWS TPOOJIEeMBbI € YYETOM aHaIM3a HMEIOITUXCS
MaTEepUAIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

- OCYIIECTBIISTH II€TICHANPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIOCOOOB JIEHCTBUS B
npohecCHOHANBHYIO Cpey;

— YMETb NEPEHOCUTDH 3HAHUSA B IIO3HaBaTCJIbHYIO nu MMPAKTUYCCKYIO 06J'IaCTI/I
KU3HEACITCIIBHOCTH,

- YMETb UHTErPUPOBATh 3HAHMSI U3 PA3HbIX MPEIMETHBIX o0acTei;

- BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

— CTaBUTH HpO6J’I€MBI " 3a71a4u, JOITYCKAIHNE aAJIbTCPHATUBHBIC PCIICHU A,

8) paboma c unghopmaueii:

— BJIaACTh HAaBBIKAMH TIOJTYYCHHA I/IH(i)OpMaHI/II/I U3 HCTOYHUKOB Ppa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIICCTBIIATH TIOWCK, aHAJIN3, CHCTEMATH3AIUI0 U MHTEPIPETAIIUI0 HH(pOpMAaIiH
pa3IMYHbIX BUJOB U (DOPM MpE/ICTaBICHHUS,

— CO3/MaBaTh TEKCTHl B PA3IUYHBIX (hopMarax C y4eTOM Ha3HaueHus HHpopManuu u
[EJIeBON ayTUTOPUH, BBIOMpAast ONTUMAIBHYIO (pOopMyY TIPE/ICTaBICHHS U BU3YyaIU3alliu;

- OLICHUBATb NOCTOBCPHOCTDL, JICTUTUMHOCTD I/IH(I)OpMaI_II/II/I, €C COOTBCTCTBUC NPABOBBIM U
MOPaTbHO-ITHUYECKUM HOPMaM;

— UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B

PEHICHUK KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX W OpPraHM3allMOHHBIX 3ada4 C CO6J'IIOI[€HI/ICM
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TpeOOBaHUI SPrOHOMUKH, TEXHUKHU O€30MaCHOCTH, TUTHEHBI, PecypcocOepeXeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOH O€3011acHOCTH;

- BJIQJIETh HABBIKAMHU pACIIO3HABAHUSA W 3alUThl WHGOpMaluU, HHPOPMAIIMOHHOM
0e30MacHOCTH TUYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JAeHCTBHAMM:

a) oouwienue:

— OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax KU3HH;

— pacrio3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, MOHUMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, PAaCIO3HABATh MMPEINOCHUTKNA KOH(DIUKTHBIX CUTYAIlMA U CMATYATh KOH(DIMKTHI;

- BJIQJIETh PA3IMYHBIMU CIIOCOOAMH OOILIEHHUS U B3aUMO/ICHCTBUS;

— apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMAr4aTh KOH(PINKTHBIE CUTYallUH;

- Pa3BEpHYTO M JIOTUYHO M3JIararb CBOK TOYKY 3PEHHUS C HCIOJb30BAaHUEM SI3BIKOBBIX
CPEICTB;

0) coemecmuasa 0eamenbHOCHb:

- MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBUIYaTbHON PaOOTHI;

- BbIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBHUI C yueTOM OOLIMX MUHTEPECOB, U
BO3MOXKHOCTEH Ka)kJI0r0 4ieHa KOJUIEKTHBA,

- OPUHUMATh LEIH COBMECTHOW JESTEIbHOCTH, OpPraHU30BBIBATH U KOOPAMHUPOBATH
JICHCTBHSI 110 €€ JOCTHXKEHMIO: COCTaBIIATH IUIAH AEHUCTBUM, pacHpenesaTh POJIU C YYETOM MHEHHU
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

- OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXKJIOr0 YYacTHHKA KOMaHIbl B OOIIMiA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

- npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIUK HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- KOOPJAMHHUPOBATh U BBINOJHATH pabOTy B YCIOBUSAX pPEalbHOTO, BUPTYAJIbHOIO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

- OCYILIECTBIIAITh TO3UTUBHOE CTPAaTETMYECKOE IIOBEIEHUE B Pa3IMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

a) camoopzanu3ayua:

- CaMOCTOSITENIbHO OCYILECTBIISAThH [TO3HABATEIbHYIO JESATEIbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (HOPMYyIHPOBaTH COOCTBEHHBIE 3a7jauyll B 00OPa30BaTEIbHON JIEATEIBHOCTH M SKM3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pELIEHUs MpoOJeMbl € YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTECHUI;

- JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

- pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

- JieNlaTh OCO3HAHHBIN BBIOOpP, AapryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTHh 3a
pelieHue;

- OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

- CHOCOOCTBOBaTh (POPMHUPOBAHUIO W NPOSBICHUIO IIMPOKOH 3PYAMIMHM B Pa3HbBIX
00J1acTAX 3HaHU, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYpHBIH YPOBEHB;

0) camoKoHmpop:

- JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B AESITEIbHOCTb, OLCHUBAThH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

- BJIAJCTh HaBBIKAMH IIO3HABATENBHOM pe(daeKcuu Kak OCO3HAHHs COBEpIIaeMbIX
JIEUCTBUUA U MBICIIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

- UCTIOJIb30BaTh MPUEMbI pedIIeKCUH TSl OLICHKH CUTYAIlHH, BEIOOpa BEPHOTO PEIICHUS;
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— YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKEHHUIO;

6) IMOUUOHANbHBLIL UHMETIIEKN, NPEONOIaAZaoWUIL CHOPMUPOBAHHOCHIb:

— CaMOCO3HaHHS, BKJIIOYAIONIETO CIOCOOHOCTh IMOHUMATh CBOE 3MOIMOHAIBLHOE
COCTOSTHUE, BUJICTh HANPABICHUS Pa3BUTHSI COOCTBEHHON SMOIMOHAIBHON c(hephl, OBITh YBEPEHHBIM
B ceOe;

- CaMOpEryJlIMpOBaHMs,  BKIIOYAIOUIETO  CaMOKOHTPOJb,  yMEHHE  I[PUHUMATH
OTBETCTBEHHOCTh 332 CBO€ I[IOBEACHHE, CIIOCOOHOCTh aJanTHUPOBAaThCS K IMOIMOHAIBHBIM
W3MEHEHUSIM U MIPOSIBISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAallMU, BKJIIOYAIOIIEH CTpEeMJICHUE K JOCTH)KCHUIO LIETH U YCIeXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

— OIMMATHH, BKIIFOYAIONICH CIIOCOOHOCTh MOHUMATh AMOIMOHAILHOE COCTOSIHUE APYTHUX,
VUUTHIBATh €r0 IMpPH OCYIIECTBICHUH KOMMYHHKAIIMH, CIIOCOOHOCTH K COYYBCTBUIO H
COTIEPEKUBAHUIO;

— COIIMAIIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTpPAMBATh OTHOILICHUS C
JIPYTUMU JTFOJIbMU, 3a00TUTHCS, TTPOSIBIISITH HHTEPEC U pa3peliaTb KOHQIUKTHI;

2) npunamue ceda u Opyzux arooei:

— MPUHUMATH ceOsl, MOHNUMasi CBOM HEJOCTATKU M IOCTOMHCTBA;

- NPUHUMATh MOTHBBI M apPryMEHThl JpYrux JIIOJ€W TMpU aHAIU3E€ pPe3yIbTaTOB
JESITEIbHOCTH;

— MPU3HABATh CBOE MPABO U MPABO JAPYTUX JIOJEH Ha OLIUOKH;

— pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TO3UIMH IPYTOro YeIOBeKa.

IIpeaMeTHbIe pe3yabTaThI:

1) chopMUPOBAaHHOCTD MPEJICTABICHUM: O XUMUUYECKON COCTaBIIAIONICH eCTeCTBEeHHOHAYYHOM
KapTUHBl MHpPa, POJM XUMHH B TIO3HAHUM SBJICHUH TNPUPOABI, B (OPMHUPOBAHWUU MBIIUICHHUS H
KYJBTYPHI JINYHOCTH, €€ (PYHKIIMOHAIEHOW TPAaMOTHOCTH, HEOOXOIMMOM ISl pEIIeHUS TIPAaKTHIECKUX
3aJa4 ¥ dKOJIOTMYECKH 00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3JJ0POBBIO U IIPUPOAHOM cpele;

2) BiaJeHUE CHCTEMOM XUMHUYECKHX 3HAaHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINe
MNOHATHUS (XUMHYECKUH 3JIEMEHT, aToM, JJIEKTpOHHas 000J04YKa aToMa, s-, p-, d-3JIEKTpOHHbIE
opOUTaIM aTOMOB, MOH, MOJIEKYJA, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHYECKasl CBf3b, MOJIb, MOJISIpHAs Macca, MOJSIpHBIE 00BeM, YIIepoAHBIH  CKEJIET,
(GyHKIMOHAIbHAS TpYINa, paauKall, W30MEpUs, H30MEpbl, T'OMOJIOTMYECKUN psA, TOMOJOIH,
YIJIEBOAOPOABI, KUCIOPOA- M a30TCOAEPIKAIINE COCIAMHEHMsI, OMOJIOTMYECKN AKTHBHBIC BEIIECTBA
(yrneBoabl, >KUpbI, O€JKH), MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COCIMHEHUS, KPHUCTAUTMYECKash pemeTKa, THIBI XWMHYECKHX peaknuil  (OKHCIUTEIhHO-
BOCCTaHOBUTEJIbHBIC, IK30-U SHIOTEPMUYECKHE, PEaKLIMd HOHHOTO 0OMEHA), pacTBOP, JIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, DIEKTPOIUTHUECKAsT JUCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XMMHUYECKON peakliu, XUMHUECKOE PABHOBECHE), TEOPUHU U 3aKOHBI (TEOPHS] XUMHUUECKOTO CTPOCHHS
opranuueckux BemecTB A.M. bytinepoBa, Teopus IJCKTPOIUTHYECKOH  JTUCCOIMALINH,
nepuonuueckuii  3akoH JI.MI. MeHneneeBa, 3aKOH COXpPAaHEHUS MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI S3bIK XUMHH, (DAKTONOTHYECKHE CBEICHHMS O CBOWCTBAaX, COCTaBE, MOJYYCHHU U
0€30I1aCHOM MCITOJIb30BaHMM BA)KHEHIIMX HEOPraHWYECKUX M OPraHWYEeCKHUX BEILIECTB B OBITY U
MPAaKTUYECKOH JIeATEIIbHOCTH YEJIOBEKa,;

3) chopMHUPOBAaHHOCTb YMEHMH BBIBIATH XapaKTepHbIE MPU3HAKM M B3aUMOCBA3b
U3YyYEHHBIX MOHATUN, TPUMEHITh COOTBETCTBYIOUIME MOHTHS MPH ONMUCAHUU CTPOCHHUS U CBOMCTB
HEOPraHMYECKUX U OPraHMYECKUX BELIECTB M UX MPEBPAILECHUN; BBIABIATh B3aUMOCBI3b XUMUYECKUX
3HAHUH ¢ TOHATHAMHU U NPEICTABICHUSAMH JPYTUX €CTECTBEHHOHAYYHBIX [IPEMETOB;



4) chopMHpPOBAaHHOCTP YMEHHMM HCIONb30BaTh HAMMEHOBAHUS XHUMHUYECKHUX COCIUHEHHH
MEXYHapOJHOIO COH3a TEOPETUYECKOW M MPUKIAJHOW XUMHUM U TPUBHMAIBHBIE Ha3BaHUS
BOXHEHIINX BEIIECTB (ITWUJICH, alleTHJICH, TIHLEpHH, (eHomn, Gopmalblerua, yKCycHas KHUCIOTa,
[JIMLMH, YrapHbIM a3, YIJIEKUCIHbIN ra3, aMMHUakK, raleHasl U3BeCTb, HErallleHasl U3BECTb, IUTHEBAs
colla M JPYTuX), COCTAaBIATH (OPMYJIBI HEOPTraHHMYECKUX W OPraHWYECKUX BEIIECTB, YPAaBHEHHS
XUMHUUYECKUX PEAKLMM, OOBACHATh MX CMBICI; MOATBEPKIATh XapaKTEPHbIE XUMUYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMH U 3allUCIMU YPAaBHEHUN XUMUUYECKUX PEAKLIU;

5)  chopMHpPOBAaHHOCTH  yYMEHUH  yCTAaHABIWBAaTh  HNPUHAMJICKHOCTH  H3YUYEHHBIX
HEOPraHMYECKUX WU OPraHMYECKHUX BEILECTB K OINpPEAEICHHBIM KjaccaM W TpyIINaM COECIUHEHUH,
XapaKTepu30BaTh UX COCTaB M BaXHEMIIME CBOICTBA; ONPEAENATh BUIbl XUMHYECKHX CBA3EH
(KoBaJIeHTHasi, MOHHAsI, METAJUIMUECKasl, BOJOPO/IHASA), TUIIBl KPUCTAIUIMUECKUX PELIETOK BEIIECTB;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

6) BIIaJileHHEe OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHUS BEIIECTB M XUMHYECKHUX SIBICHUN
(HabnroieHue, U3MEpPeHue, HIKCIEPUMEHT, MOJICTTUPOBAHHE);

7) chOpMUPOBAHHOCTh YMEHHH MPOBOJIUTH pacueThl IO XUMHYECKUM QopMmyiaamM U
YPaBHEHUSM XUMHUYECKUX pEaKUUi C MCHOJB30BaHMEM (M3MUECKUX BEIMYWH, XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJUYECTBEHHOI CTOPOHBI: MaccChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) ra30B, KOJINYECTBA
BEILECTBA; UCIIOJIb30BAaTh CUCTEMHbIE XUMUYECKUE 3HAHUS Ul IPUHATUS PELIEHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYALMSX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

8) chopMUPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBHIMOIHATH XUMHUYECKUN OSKCIEPUMEHT
(mpeBpallleHusT OPraHUYeCKUX BEIIECTB NpPHU HArpeBaHHUM, MOJy4YCHHE ATHIIEHA U H3yYEHHUE €ro
CBOICTB, KQUECTBEHHBIEC PEAKIIUU Ha albJCTUbl, KpaXMall, YKCYCHYIO KUCIIOTY; JeHATypalus OeIKOB
IIPY HArpeBaHUM, I[BETHbIC peakUuu OEJIKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHA, ONpPENENsTh
Cpelly BOJIHBIX pacTBOPOB, KaUECTBEHHbIE PEAKIIMU Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUS;, peliaTh dKCIepUMEHTaIbHBIC 3a1aun 1o TemaMm "Metamisl" u "Hemeramnsr") B
COOTBETCTBUM C TMpaBUIaMH TEXHMKH O€30MacHOCTM NpU OOpalleHUHd C BEIIeCTBaMU H
71a00paTOpHBIM 000PYAOBAHUEM; MPEACTABIATh PE3YNbTaThl XMMHUECKOTO dKCIIEpUMEHTa B (popme
3alMCU ypaBHEHWI COOTBETCTBYIOIIMX peakuuid U (OpMyIHpOBaTh BBIBOJBI Ha OCHOBE ATHX
pe3yJIbTaToB;

9) chopmMHrpOBaHHOCTH YMEHUS aHATU3UPOBATH XUMUYECKYI0O HH(POPMAIIUIO, TTOTYYaeMYyI0 U3
Pa3HBIX UCTOYHUKOB (CPEACTB MAacCOBOM HHGOpMaIINH, ceTh IHTepHET U apyTHe);

10) copmMupoBaHHOCTH YMEHHI COOJIIO/IaTh MpaBHUa 3KOJOTUYECKH II€1eco00pa3HOro
NOBEJICHUS B OBITY M TPYZOBOM JEATEIBLHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/10pPOBBS M OKPYKaroLIeH
IIPUPOJHON CpENbl; YUYUTHIBATh ONACHOCTb BO3ICHCTBHMS Ha >KUBBIE OPTraHU3Mbl OIPENEICHHBIX
BELIECTB, IOHUMas CMBICJI IT0KA3aTeNs MPEAEIIbHON TOMYCTUMONW KOHLIEHTPALINN;

11) nia oby4aromuxcs ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBbs: CPOPMUPOBAHHOCTh
YMEHUS MPUMEHATh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHMS BELIECTB U XUMHUYECKUX
SIBIICHUI;

12) i cnensix ¥ c1abOBUIAMIMX 00YJarOIIMXCsl: CPOPMHUPOBAHHOCTh YMEHHSI UCIIOIB30BaTh
penbedHO ToUeyHyIo cucteMy o0o3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmy.

CopepxaHue AUCUUIUIMHBI «XUMHUS» HaNpaBlIeHO B TOM 4HCIe Ha (QOpMUpPOBaHUE
CIIEAYIOLIUX 0OWUX KOMNEemeHyull:



=
:
S @opmy-poBKa 3HaHusA, yMeHus
= 2 KOMIIETeHI[HH
=
§
OK 01 | Beibupars CrocoObl | YMeHust:
pelieHus 3aJa4 | pacrio3HaBaTh 3amaqy /U npobiiemy
npodecCuOHAITBHON B MPO(ECCUOHATHPHOM H/HJIA COITMATbHOM KOHTEKCTE
ACATCIBHOCTH aHAJIN3UPOBATH 3a/1a4y u/unm npoOuemy
IIPUMEHUTEIBHO K | ¥ BBIJEIATH €€ COCTaBHBIE YaCTH
Pa3IM4HbIM KOHTCKCTaM ONpENEIATh dTalbl PEIICHUS 3a4a4u
BBISBIAAIT W d(dexkTuBHO  WCKaTh  HH(pOpMAaImIio,
HEO0OXOIUMYIO JUIsl pEIICHHMsI 33/1a4 W/WIIM TPOOIJIEMBI
COCTaBJIATH ILIAH JICHCTBHS
OTpeIeNATh He0OXOIUMBbIE PECYPCHI
BJIAJICTh AKTyaJIbHBIMH METOJaMH paboThI
B NMPOECCUOHAIBHOM U CMEXHBIX cepax
peanu30BbIBATh COCTABJICHHBIN IIJIaH
OLICHUBATh pPE3yJbTaT U IMOCIEICTBUS CBOUX ACUCTBUI
(caMOCTOSATEIHLHO MJIH C TTIOMOIIHI0 HACTABHHUKA)
3Hanus:
aKTyallbHBI  TpOdEeCcCHOHANbHBIA W COLMATIBHBIN
KOHTEKCT, B KOTOPOM IPUXOUTCS padOTaTh M KUTh
OCHOBHBIE  HCTOYHHKM HWH(GOpPMAllMU U  PECYPCHI
JUISt pelieHus 3a1a4y u npobsem
B MPO(heCCHOHATEHOM /WU COIMATBHOM KOHTEKCTE
CTPYKTYpPY IUIaHA JIJIS peIICHUS 3a1a4
MOPSAIOK  OIEHKHM  pe3yNbTaTOB  pEIIeHHUs  3ajad
PoECCHOHATBHON JEATETHHOCTH
OK 02 | Mcnonb30BaTh COBPEMEHHBIE | Y MEHHUS:

CpelcTBa TIOMCKA, aHalIM3a
u UHTEpIpeTalnun
nH(popmManuy, "
MH(pOPMalOHHbIE
TEXHOJIOTUT TUIS
BBITTOJIHEHUS 3aja4
npodecCuoHATBHON
JeSATeIbHOCTH

ONpCACIIATh 3aaa4u IJIsl ITIOMCKA I/IH(I)OpMaI_II/II/I

ONpeIeTsATh HEOOXOAMMBbIE HCTOYHUKH WH(DOpMaIUn

IUIAaHUPOBaTh ~ MPOLECC  TOUCKA;  CTPYKTYpUPOBATh
M0JIy4aeMy10 HHPOPpMAIHIO

BBIACIIATDH HanOoJIee 3HAaUMMOE B TMEPCUHC I/IH(pOpMaLII/II/I

OLCHUBATb MPAKTUYCCKYI0 3HAUMMOCTb PE3YJIbTAaTOB
IIOHCKa

0hOpMIIATh PE3YNIBTATHl TIOWCKA, TPUMEHSTh CPEJCTBa
UH(POPMAIIMOHHBIX TEXHOJIOTHi ISt peleHus
npoecCHOoHANBHBIX 3aja4

HCIIOJIb30BATh COBPEMCHHOC ITPOrpaMMHOC obecrieueHue

HCITIOJIB30BaTh pa3uyHbIe undposbIe cpeiacTBa
JUIsl pelIeHus MpodeccnoHaIbHBIX 3314

3nanusa:

HOMeHKJ'IaTypa I/IH(i)OpMaHI/IOHHI)IX HCTOYHUKOB,

IMPUMCHACMBIX B HpO(I)eCCHOHaHBHOﬁ JACATCIIBHOCTHU

MIPUEMBI CTPYKTYpHpOBaHus HHGOpMauu

dopmar opopmiieHHs pe3yabTaTOB MOMCKAa MHPOPMAIUH,
COBPEMCHHBIE cpexacTBa
U YCTpo¥icTBa MH(OpMaTH3AIMU
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HOPSIIOK MX MPUMECHEHHS M MPOrpaMMHOE 0OecriedeHue B
npodecCHOHATLHOM JeSTEIbHOCTH
B TOM YHCJI€ C UCIOJIb30BAHUEM ITU(PPOBBIX CPEIICTB

OK 03 | ITnanupoBatb U | YMeHus:
peann30BbIBaTh COOCTBEHHOE | OIPEACIIAThH aKTyaJlbHOCTb HOPMAaTUBHO-IIPaBOBOU
npodeccruoHaIbHOe U | JOKYMEHTAIMH B TPO(PECCHOHATLHOMN e TEIIbHOCTH
JUYHOCTHOE pa3BUTHE, | IPUMEHATh COBPEMEHHYIO HaY4HYIO MPO(ECCHOHAIBHYIO
IIpeANIPUHUMATEIBCKYIO TEPMHHOJIOTHIO
ACATCIIBHOCTD B | onpeneniaTtb Hu BBICTpanBaTh TPaECKTOpUH
npoeCcCUOHANBLHON  cdepe, | mpodheccHOHANLHOTO Pa3sBUTUSL M CAMOOOPA30BAHHS
HCIIOJIB30BATh 3HAHUA 110 IIPE3ECHTOBATH 6I/IBHCC—I/IIICIO
npaBoBOM W (PMHAHCOBOH ONpPEeIEATh HCTOYHUKN (DMHAHCUPOBAHUS
IPaMOTHOCTH SHAHHUS:
B PadiivHRIX  KHU3HCHHBIX | coppemeHHast Hay4Has u npodeccroHambHas
CUTyalusax TEPMUHOJIOTUS
BO3MOYKHBIE TPACKTOPHH NMPO(PECCHOHAIBHOTO Pa3BUTHUS U
caM000pa30BaHMs
OK 04 | DddexTuBHO YmeHus:
B3alMO/ICIICTBOBATH U | OpraHU30BbIBATh paboty KOJIJIEKTUBA
paboTaTh B  KOJUIEKTUBE | M KOMAaH/IbI
M KOMaHZC B3alMO/ICHCTBOBATh v KOJUICTaMH, PYKOBOICTBOM,
KJIMEHTaMH B X0Jie Npo(eccuoHaIbHON 1eSITeIbHOCTH
3HaHus:
IICUXOJIOTHYECKUE OCHOBBI J€ATEIBHOCTH KOJUIEKTHBA,
NICUXOJIOTHYECKUE OCOOCHHOCTH JIMYHOCTH
OCHOBBI IPOEKTHOMU AESITETHOCTH
OK 05 | OcymiecTBiATh YCTHYIO | YMeHust:
" INUCBMEHHYIO | TPAMOTHO — W3JlaraTb CBOM  MBICAM U OQOPMIIATH
KOMMYHHKAIUIO Ha | TOKYMEHTBI 1o npodeccuoHaIbHON TEMaTHKE
rocy/1apCTBEHHOM A3BIKE | HA TOCYIAPCTBEHHOM SI3bIKE, MPOSIBIIATH TOJEPAHTHOCTH B
Poccuiickoii  ®enepanuu ¢ | pabodyeM KOJIEKTHBE
y4eToM ocoOeHHOCTEN | 3HaHuA:
COLMATIbHOr0 ¥ KYJIBTYPHOTO | 0COOEHHOCTH COLMAIBHOTO M KYJIbTYPHOTO KOHTEKCTa
KOHTCEKCTa IpaBuIa oopmienus JTOKYMEHTOB
Y TIOCTPOEHUSI YCTHBIX COOOIIEHU I
OK 06 | IlposBasaTh TPAKIAHCKO- | YMeHHs:
MMaTPHOTHYECKYIO ITO3UIMIO, | OMMCHIBATh 3HAYUMOCTb CBOCH cneyuanbHocmu
ACMOHCTPUPOBATH OPUMCHATh CTAHAAPTHI AHTUKOPPYIIIMOHHOTO NOBEACHUS
OCO3HAHHOC MOBEACHUE | 3gaHusAa:
Ha  OCHOBC POCCHHCKUX | CymHOCTh  IPaXIaHCKO-TIATPHOTUYECKOH  MO3HUIIMH,
AYXOBHO-HPAaBCTBEHHBIX POCCHICKHX AYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEN
LEHHOCTEH, B TOM YHCIIE C | 3HaYUMOCTH npodeccuoHaIbHOM NEeATEIBHOCTH
ydeTom FapMOHU3AlUM | 110 cneyuaibHOCMU
MCKHAIIMOHAIBHEBIX U | crangapTel AHTUKOPPYIIUOHHOTO MOBEJICHUS
MEKPEINTHOSHBIX Y TIOCJIE/ICTBUS €r0 HapyILIEHUS
OTHOIICHUH, IIPUMEHSITh
CTaH/IapThI
AHTUKOPPYINLMOHHOTO
IIOBEICHHUS
OK 07 | ConeiicTBOBaTh COXpAHEHUIO | YMEHHU:
OKpYy>Karoleu cpenbl, | co0JII0aTh HOPMBI KOJIOTHUECKON 0€3011aCHOCTH
pecypcocOepexreHuIo, ONPENEIATh HaIpaBJICHUs pecypcocOepexeHHs
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MIPUMEHSATH 3HAHUS
00 U3MCHEHHMHM KJIMMarTa,
TIPUHITATIBI OCepEKITUBOTO
npou3BojCTBa, 3(hdexkTuBHO
JIEUCTBOBATH B
Ype3BBIYANHBIX CHTYAITHSIX

B paMKax npodecCHoHATbHON JIEeITEILHOCTH
1o CneyuanbHoCmu, OCYIIECTBISITE  paboTy ¢
COOJII0ICHHEM MPUHIIMIIOB OEPEKIIMBOTO MPOU3BOJICTBA
OpPraHW30BBIBaTh  MPO(ECCHOHANBHYIO  JCATEIHLHOCTD
C y4€TOM 3HaHHMH 00 U3MEHCHUH KJIMMATHYCCKHUX YCIOBHM
peruona

3uanusa:

npaBUia JKOJOTHMYECKOW O€30MacHOCTH TMpH BEICHUH
poecCHOHANBHOM e TeIbHOCTH

OCHOBHbBIE pecypchl, 3a/1eiCTBOBaHHbBIC

B Ipo(hecCHOHANIbHOM IeSTENbHOCTH

1yt 00eCTIeYeHHS PECYPCOCOCPeKEHUS

IIPUHIIMIIBI OEPEKINBOrO MPOU3BOACTBA

OCHOBHBIC HAIIpAaBJIICHUS W3MEHEHUSA KIMMAaTUYECKHUX
YCJIOBUM pEerMoHa
OK 08 | Ucnonb3oBaTh CpeACTBa | YMeHus:
Gu3n4ecKoil KynbTyphl [UIS | HCIOJIL30BAThH (GHU3KYIBTYPHO-0310POBUTEIHHYIO
COXpaHEHHs M YKPEIUICHHUS | IESITENbHOCTh JUIsl YKPEIUJICHUS 3/10POBbs, JOCTHKEHUS
310pOBbS B IPOLIECCE | )KU3HEHHBIX U NPOQEeCCHOHATBHBIX eNIeH
npodeccnoHanbHOM IIPUMEHATh  PALMOHAJIBHBIE IPUEMBl  JBUIATEJIbHBIX
ACATETTLHOCTH 1 | pyHKUMH B podecCHOHATBHOMN NS TeIbHOCTH
NOAACPKaHUA I10JIb30BaThCA cpeacTBaMu POPUITAKTUKHI
HEO0OX0MMOro YPOBH: | mepeHaNPsDKCHUS, XapaKTCPHBIMHA JUTst JAHHOM
(pusnueckoin cneyuailbHocmu
IIOATOTOBJIICHHOCTH BHauusa:
poib  (QU3NYECKOW KyJIbTyphl B  OOLIEKYJIbTYpHOM,
1po¢eCCHOHATLHOM M COLIMATIbHOM Pa3BUTHH YeJIOBEKa
OCHOBBI 37J0pOBOT0 00pa3a >KMU3HU
yCIIOBHS npogeccuoHaTbHON NEeATEIbHOCTH
M 30HBI  pHCKa  (U3MYECKOrOo  370pPOBbS  JUId
cneyuarbHocmu
cpelcTBa NPOGUIAKTUKY epeHanpsKEHUs
[1K 1.2. | Opranu3oBsIBaTh MPOLIECC YmeHus:
o0yuyeHHs 00yyaromuxcs, B (bopMHpOBATh MOTHUBALIMIO K OOYUEHHIO O00yJaroIuxcs ¢
TOM YKCJIE C OTPAHUYEHHBIMH | COXPAHHBIM pa3BUTHEM 51 OTPaHUYECHHBIMU
BO3MOKHOCTSIMM 3/I0POBbS, B | BO3MOYKHOCTSIMU 3/10POBbSI
COOTBETCTBHUH C 3Hanug:
CaHUTAapHbIMHU HOpMAaMH U TEOPETUYCCKHE OCHOBBI XMMHUH
IIpaBUJIaMH, PEAJIN30BbIBATH
MIPOTPaMMBI
WHJVBHIYAIBHOTO Pa3BUTHSL.
[1IK 2.2. | Peanu3oBbIBaTh NpOrpamMMbl | YMeHHSsI:
BHeypO‘IHOfI NCATCIIBHOCTU PCaIMN30BbIBATE COBPEMCHHBIC, B TOM YUCJIIC WHTCPAKTUBHBIC,
06yqa}0]_]_[p[xc;[’ B TOM YHUCJIC (1)0pr1 1 METOABI OpraHu3alnu BHeypquOI)'I JCATCIBHOCTH I10
C OrpaHquHHI)IMH HaIpaBJICHUAM pa3sBUTHA JIMYHOCTHU
BO3MOKHOCTAMH 310pOBbs, B | SHAHHUSI:
COOTBETCTBUH C TCOPECTUUCCKHUE OCHOBBI XMMHUU
CaHUTapPHBIMU HOPMaMH U
IIpaBUIAMMU.
[1IK 3.4. | BeicTpauBaTh TPaeKTOPHUIO YmeHnus:
npodeccuoHanIbHOr0 pocTa CTPOUTH BOCIUTATEJIBHYK) JCATEIBHOCTh C  Y4ETOM

12




Ha OCHOBE Pe3yJIbTAaTOB
aHaymza 3 PeKTUBHOCTH
BOCITUTATEIHHOM
ACATCIIBHOCTU U
caMoaHaJIn3a.

KYJIbTYPHBIX Ppa3iMydii O0OYyYaloOlmMXCsA C COXPaHHBIM
paSBI/ITI/IeM nu OI‘paHI/I‘ICHHBIMI/I BO3MOXKHOCTAMU
30pOBbsI,  IOJOBO3PACTHBIX M  HMHIUBHIYaJbHBIX
oco0eHHOCTEH

3Hanud:

TCOPCTUUCCKHUEC OCHOBBI XMMUU
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2. CTPYKTYPA ¥ COJAEP)KAHUE OBIIIEOBPA30OBATEJBHOM JUCIUILINHBI

«XHUMUS»

2.1. Tpy10eMKOCTb OCBOEHHSI THCHUTITHHBI

Bupa yueOHoii padoThl

Oovem ¢ uacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI IM CIIATIJIMHbI 72
BT. 4.
OcHoBHOe cogepkaHue 60
BT. 4.:

30
TEOpeTHYecKoe 00yueHue
npakTU4eckue 3aHiaTusi (M3 HUX  NpodecCHOHATBHO-OPUEHTHPOBAHHOE 30/10
coJiepkaHue — B popMe MPAKTUYECKON MOATOTOBKN)
[IpomexyTouHas aTTecTauusA (IK3aMeH) 12
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2.2. ConeprxaHue QTMCUUIITTHHBI

Haumenosanue pazoenos u

Cooepoicanue yuebHo2o mamepuana, 1a60pamopHbvle U NpAKmuyecKue 3aHamus

Obvem yacoe

mem Teopus | Ilpakmuka
Pa3nen 1. OcHOBBI CTPOEHHSI BellleCTBA 2 4
Tema 1.1. OcHOBHOE cojiepKaHue
Crpoenue aTOMOB
XAMHYECKHX 9JIEMEHTOB 1 | 1 COPETHUECKOE 00yUueH e
PUPOJA XUMUYECKOU CBSI3U . .
CoBpeMeHHast Mozielib CTpoeHUs: aToMa. CUMBOJIMYECKUI A3BIK XUMUHU. XUMUYECKHUI 3J1€MEHT. 2
OnexktpoHHass KoH¢purypamus aroma. Kraccudukanms XUMHUECKHUX O3JIEMEHTOB (s-, p-, d-
3JeMeHThI). BaneHTHbIe 31eKTpOHbI. BaneHTHOCTh. DNEKTpOHHAs MPUPOJa XUMHUECKOH CBS3H.
DNeKTPOOTPULIATETLHOCTh. BBl XUMHUUECKON CBsI3M (KOBaJIeHTHAs, MOHHAS, METaJUTNYECKas,
BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHUs
[IpakTuueckue 3aHATUS
[IpakTHueckue 3agaHusi Ha YCTAHOBJIEHUE CBA3M MEXKAY CTPOCHHUEM aTOMOB XHUMHUYECKUX 2
AJIEMEHTOB U TIEPUOIMYECKUM U3MEHEHHEM CBONCTB XUMHUYECKUX IJIEMEHTOB M UX COCTMHEHUN B
COOTBETCTBHHU C MOJ0XeHHeM [leproaudeckoil CUCTEMBI.
Tema 1.2. OcHOBHOE coziepKaHue
Ilepuoguueckuii  3aKOH U
taGmuua J|.U. Menneneesa [IpakTrueckue 3aHATHS
[lepuonnueckas cucrema xumuyeckux dneMeHTOB J[.M. MenneneeBa. Duznueckuid CMbICIT 2

[lepuoanueckoro 3akoHa JI.M1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMM IMPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C IOJIOKEHUEM
XMMHMYECKOT0 IeMeHTa B Ilepnoanueckont cucreMe. MUpoOBO33peHUYECKOE U HAYYHOE 3HAYCHHE
Ilepuognueckoro 3axona /.M. Menneneesa. Ilpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX JJIEMEHTOB.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX  3aJaHUMl HA  XapaKTepU3aLHUIO
XUMHUYECKHAX AJIEMEHTOB «Merammnueckue / HEMETAJUITMYECKHE CBOICTBA,
JJIEKTPOOTPULATENIBHOCTh XUMUYECKUX DJIEMEHTOB B COOTBETCTBUM C HX DIJIEKTPOHHBIM
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CTPOCHHEM M TIIOJIO)KCHUEM B IIEPUOAMYECKOM CHUCTEME XUMHUYECKHX dnemeHToB JI.H.
Meunneneesay

Pa3znes 2. XumMu4ecKkue peakuuu

Tema 2.1. TUOBI XUMAYECKUX
peakuuii

OcHoBHOE coJiepKaHue

Teoperuueckoe oOydeHue

Knaccudpukanus u THOBI XUMHUYECKUX PEAKIUN C ydyacTHEM HEOPraHWYeCKUX BEIIECTB.
CocraBneHue ypaBHEHHMM pPEaKIUi COCIWHEHUS, PA3JIOKEHUSA, 3aMelleHus, oOMeHa, B T.d.
peaKIuii TOpeHMs, OKUCIICHUA-BOCCTAHOBIICHHS.

ypaBHGHI/Iﬂ OKHCIJICHUSA-BOCCTAHOBJICHHUA. CTCHCHI) OKUCJICHU. OKI/ICJII/ITGJII) 1 BOCCTAHOBUTCIIb.
CocraBieHne ¥  ypaBHHBaHHE OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKUUA  METOJO0M
3JIEKTPOHHOTO OajaHca.

[IpakTueckue 3aHATHS

KOJ’II/ILIGCTBGHHI)IG OTHOIICHUS B XHWUMHU. OCHOBHI)IG KOJIMYCCTBCHHBIC 3aKOHBI B XHUMHHU H
pacueTsl MO YPaBHEHHUSIM XUMHYECKHX peakiuii. Mojb Kak eIMHHIla KOJIWYECTBAa BEIECTBA.
MounsipHast Macca. 3aKOHBI COXpaHEHUS! MacChl U 3HEPTUU. 3akoH ABoraapo. MosipHblil 00beM
razoB. OTHOCUTENbHAs TJIOTHOCTH Ta3oB. PacdeThl MO ypaBHEHUSM XUMHYECKHX PEAKIH C
HCIIO0JIb30BAaHUEM MAacChl, 00beMa (HOpMaJibHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2. DnexTponurnyeckas
JTACCOHAIINS " HOHHBIN
oOMeH

OcHoBHOE cofepkaHue

TeopeTI/IquIcoe o6yquI/Ie

Teopus sneKkTpoauTHYECKON Auccouuranu. MoHBL. DNEKTPOIUTHI, HEIIEKTPOIUTHL. Peakunn
noHHOTO oOMeHa. CoCTaBJIeHHE peaKIMii MOHHOTO OOMEHA MyTEeM COCTaBJICHHS] WX TOJHBIX U
COKpAIlleHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMH. 3alaHMsl HA COCTAaBJICHHUE
VMOHHBIX PEaKIHM

JIaGopaTopHbIe 3aHATUS

JIaGoparopHas paboTa “THIBI XUMHUYECKUX PEaKLIUn”.
UccnenoBanne TUNOB (IO COCTaBYy M KOJMYECTBY MCXOJHBIX UM 0Opa3yloOIIMXCS BEUIECTB) U

16




MIPU3HAKOB XUMHUYECKUX peakuuii. [IpoBenenne peakuuii HOHHOTO OOMEHa, ONPEIEICHNUE CPeIb
BOJHBIX PACTBOPOB. 3alaHMsI Ha COCTABICHUE HOHHBIX PEaKIIMH

Konrponsnas padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUUCCKHEC PCAKIINU

Pazpea 3.

CTpOCHHe M CBOMCTBA HEOPraHnveCKuX BeleCTB

Tema 3.1. Knaccudukamnus,
HOMEHKJIaTypa U CTPOEHHE
HEOPTraHMYECKUX BEIIECTB

OcHoBHOE cojJiep)kaHue

TeopeTI/Iqecxoe o6yquHe

[Ipenmer Heopranuueckoi xumuu. Knaccudukanus HeopraHumdeckux BeuiecTB. [Ipoctbie u
cioxHble BeniecTBa. OCHOBHBIE KJIAcChl CIOXHBIX BEIIECTB (OKCHIbI, THMAPOKCHbI, KUCIOTHI,
coinu). BzauMocBA3b HEOpPraHMYECKHMX  BELIECTB. ATrperaTHble COCTOSIHUS — BEIIECTBa.
Kpucrannuueckue u amopgHble BemiecTBa. THIBI KPUCTAJUIMUECKUX pPEIIETOK (aToMHasl,
MOJICKYJISIpHAs, HOHHAs!, METaJNINYecKas). 3aBUCUMOCTb (PM3NUYECKUX CBOMCTB BEILECTBA OT TUIA
KPUCTAIJINYECKONW pEIIEeTKU. 3aBUCUMOCTh XHUMHYECKOM aKTUBHOCTH BEIIECTB OT BUAA
XMUMUYECKOH CBSI3U U TUIA KPUCTANINYECKOM pemeTku. [IpuunHbl MHOrooOpasus BeIecTB

HpaKTI/I‘{eCKHe 3aHATUA

Pemenue npakTuyeckux 3aaHuil Mo kiiaccu(UKaluyl, HOMEHKIATYpe U XUMUYECKUM (opMyiaM
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIaccoB (yrapHblif ras, YIJIEKUCHIbIM ra3, aMMHuak,
raiieHasi M3BEeCTb, HETralleHas W3BECTb, IUThEBas COJa W JPYIMX): Ha3bIBaTh U COCTABIIATH
(bopMyIsIbI XUMHUYECKUX BELIECTB, ONPEEIATh IPUHAIEKHOCTh K KJIaccy.

IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COAEPKAHUE

Hctounuku xumuyeckod uHpopMmanuu (cpeacTB MaccoBoi HH(popmanuu, cetb MHTepHET u
npyrue). [Touck nnpopmanuy o Ha3BaHUSIM

Tema 3.2. duszuko-
XUMHYECKHE CBOUCTBA
HEOPraHUYECKHUX BEILECTB

OcHoBHOE cofiepKaHue

TCOpCTI/I‘ICCKOC O6y‘lCHI/IC

Mertamnnisl. O6H_II/IC (I)I/I3I/ILICCKI/IC U XHMHYCCKHE CBOMCTBA MeTauioB. CrocoObl MOJIYUCHUA.
3HaveHre METAVIOB U HEMETAJIOB B npupoac U XU3HCACATCIbHOCTH YCIOBCKA U OPraHHU3MOB.
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Koppo3us MeTaiioB: BUABI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3UU

Hemeramnel. O0mue pusnveckrie W XUMUYECKHE CBOWCTBA HEMETAIIOB. THUIIMYHBIE CBOWCTBA
HemerauioB [V— VII rpynn. Knaccudukanus w HOMEHKIAaTypa COSAMHEHUH HEMETAILIOB.
KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B TIPUPOJIC

XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCUAOB, TMIPOKCHUIOB,
KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTU B M3MEHEHUM CBOWCTB IPOCTBIX BELIECTB, BOJOPOIHBIX
COEJUHEHMH, BBICILIUX OKCHJIOB U TUAPOKCUIOB

IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHMUYECKMX 3aJaHMH Ha CBOICTBA, COCTaB,
IoJiyueHue M O€30I1aCHOE HCIIOJIb30BAHME BAKHEHIIMX HEOPIaHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOH J1eATEIbHOCTH YelloBeKa

Tema 3.3. Wapentudukamus
HEOPraHNYeCKUX BEIIECTB

OcHoBHOE cofiepKaHue

JlaGopaTopHblie 3aHITHS

JlabopaTtopHas pabota «aeHTruduKaIms HEOPraHUYECKUX BEIIECTBY.

Pemenne skcrieprMEHTANBHBIX 33/1a4 MO XMUMUYECKUM CBOMCTBAM METAJJIOB M HEMETAaJIOB, IO
pacro3HaBaHMIO U TIOJTYYCHUIO COSIMHEHUI METAIIOB M HEMETAJUIOB.

Nnentudukanuss HEOpPraHMYECKHX BEIIECTB C HCHOIB30BaHUEM WX (PUIUKO-XMUMHUYECKUX
CBOMCTB, XapaKTEpHBIX KaueCTBEHHBIX peakuuid. KauecTBeHHblE peakIUu Ha cyinbdar-,
KapOOHAT- U XJIOPU/I-aHHOHBI, HA KATHOH aMMOHHS

KonTponbhas padota 2

CBoiicTBa HEOPTraHUYECKUX BEIIECTB

Pazpea 4.

CTpoeHne 1 cBOIICTBA OPraHUYeCKUX BellleCTB
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Tema 4.1. Knaccudukanus,
CTPOEHHE U HOMEHKJIATypa
OpPraHUYECKUX BEILECTB

OcHoBHOE cofiepKkaHue

TCOpCTI/I‘ICCKOC O6y‘lCHI/IC

IlosiBnenue u Pa3sBUTHUC OpFaHHQCCKOﬁ XUMHHU KaK HayKH. Hpe,[[MeT OpTaHH‘{eCKOﬁ XHUMUU.
MecTto u 3HaUYCHHE OpFaHquCKOﬁ XUMHHU B CUCTEMEC €CTCCTBCHHBIX HAYK.
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XUMHUYECKOE CTPOECHHE KaK TMOpSAOK COEIMHEHUS aTOMOB B MOJIEKYJE COIJIaCHO HX
BaJIeHTHOCTH. (OCHOBHBIE TIOJIOKEHUSI TEOPUU XHMHUYECKOTO CTPOCHHSI OPraHUYECKUX
coenunennii A.M. BbytnepoBa. YriaepoaHblil CKEJIET OPraHUYECKOW MOJIEKYJIbl. 3aBUCUMOCTH
CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHUSI MOJIeKyJ. M30Mepus 1 U30MepBHl.

HpaKTI/I‘IGCKI/Ie 3aHATHUA

Homenknarypa opraHn4eckux COeJUHEHUM OTIENIbHBIX KIacCOB (HACBIILEHHBIE, HEHACBIILIEHHBIE
U apOMaTHYECKHE YIIIEBOIOPO/Ibl, CIUPTHI, (PEHOJIBI, AJIbAETH b, KETOHBI, KAPOOHOBBIE KHCIOTHI
u ap.) Pacdersr mpocteiimeir GpopMysbl OpraHMYEcKOW MOJEKYJIbl, UCXOIS U3 AIIEMEHTHOTO
cocrana (B %)

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHNE

CocraBiieHHe TIOMHBIX U COKpPAIEHHBIX CTPYKTYPHBIX (DOpPMYNT OpraHMYECKHX BEIIECTB
OTJIETBbHBIX KJIACCOB, WCIIONB3YyS MX Ha3BaHMUS 1O CHUCTEMAaTUYECKOW W TPUBUAIBHOU
HOMEHKJIAaType (ITUJICH, alleTWJieH, MIHULEpUH, (eHol, (QopMalbIeruj, yKCycHas KHCIOTa,
TJIMIIHH).

Tema 4.2. CaoiicTBa
OPraHNYeCKUX COCTUHEHUHN

OcHoBHOE cofepkaHue

TeOpeTI/I‘ICCKOC o6yquI/Ie

OU3NKO-XMMUYECKUE CBOMCTBA OPraHMYECKUX COEAMHEHMH OTIENIbHBIX KJIaccoB (OCOOEHHOCTH
KJlaccu(UKalMu ¥ HOMEHKJIATyphl BHYTPH Kjacca; FOMOJIOTHUECKUH psii U obuiast Gopmyna;
n3oMepust; PU3NYEecKre CBOMCTBA; XMMHUECKHUE CBOMCTBA; CIIOCOOBI MOJIYUYEHHUS):

— TpeenbHbIE YIIEBOAOPOAbl (aJKaHbl W LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHHMKOB Te€IJJa B MPOMBIIIEHHOCTH U ObiTy. CBOMCTBA NPHUPOIHBIX
yIJI€BOJIOPOIOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HETpe/enbHbIe (aJIKeHbI, aJKUHBl U alKaJueHbl) U apoMaTHYecKHe yrieBonopoabl. ['opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBAPKHU M PE3KH METAJNIOB

— KHUCIIOPOJCOJepKAIINe COCTUHEHUsT (CUpThl U (EeHOJbI, KapOOHOBBIE KHCIOTHI U 3(UPHI,
anbJIeTH/Ibl U KETOHbI, JKUPbI, yriaeBonbl). IlpakTHueckoe MNpUMEHEHHE ATHIJICHIJIMKOJIS,
rnuiepuHa, ¢pexona. [Ipumenenue ¢popmanpiaeruia, aneTaibIeruaa, YKCYCHOM KUCIOThI. Mblia
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KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MOIOIIE CBOMCTBA MbLIA

— a30TCOJEpKallUe COEIMHEHUs (aMUHBI M aMUHOKHUCIIOTHI, Oelku). BbhICOKOMOJIEKYISIpHbIE
cOoeMHEHHS (CUHTETUYEeCKUE W OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BeHO. [lonumepu3anust 3TuIeHa Kak OCHOBHOE HallpaBJIEHUE €r0 UCIOJb30BaHuUs.

I'enetnueckas cBS3b MEXKIY KJIaCCAMH OPraHUYECKUX COCIMHEHUN

[IpakTrueckue 3aHATUS

CBolicTBa OpPraHUYECKUX COEAMHEHUU OTIENbHBIX KJIaCCOB (TPUBHAIbHAs W MEXIyHApOJHAas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJNYyYEHUs): MpelesibHble (aJIKaHbl U
LIUKJIOAJIKAHbI), HENpeAeibHble (QIKEeHbl, QJIKUHbl M QJIKaJWEHbl) M apOMaTHYECKUE
YTJIEBOAOPOAbI, COUPTHl U (PEHOJIBI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, ATbAETH]IBI U KETOHBI,
aMUHBl M AMUHOKHUCIJIOTBI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHHA. 3aJaHusi Ha COCTaBIIEHUE
YPAaBHEHUI XMMHUYECKUX PEAKIMM C y4acTUEM OPraHMYECKUX BELIECTB HA OCHOBAaHUM MX COCTaBa
U CTPOCHMS

CocraBiieHne cxeM peakuui (B TOM 4YMCIE€ N0 HPEIIOKEHHBIM LENOYKaM IPEBPALIEHUI),
XapaKTEepU3YIOIIUX XMMHUYECKUE CBOMCTBA OPraHMYECKMX COCIMHEHUN OTIENIBHBIX KJIACCOB,
CHOCOObI MX TMIOJIy4€HHS M Ha3BaHME OPraHWYECKUX COEIUHEHWH 10 TPUBUAIBHON WIH
MEXIYHapOAHON CUCTEMAaTUYECKOM HOMEHKIIATYPE.

JlabopaTopHas pabota

JlaGoparopHas padota “[IpeBpallieHuss OpraHuYeCKUX BEIIECTB IPU HarpeBaHuu".
[TonyyeHnue »TuieHa M M3Y4YE€HUE €ro CBOMCTB. MojenupoBaHUE MOJEKYT M XHUMHYECKUX
IpEeBpaIleHNH Ha TpUMepe 3TaHa, ITUIICHA, alleTUIeHa U JIp.

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJlePKAHUE

Pemenue MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUUCCKHUX 3aJlaHdil Ha CBOMCTBA OpTraHU4YCCKUX
COCIMHECHUI OTACIBHBIX KJIAaCCOB

Tema 4.3.
WNnentudukarus

OcHoBHOE cofiepKaHue

Teopernueckoe o0yueHue
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OpPraHMYECKUX BEIIECTB, WX
3HaYCHUE MW NPUMCHCHUE B
OBITOBOH Hu
MIPOU3BO/ICTBEHHOM
JIEATEIIbHOCTH YeJIOBEKa

Buoopranmnueckue coenunenus. [Ipumenenre u 6uonornyeckas posib yrieojoB. OkucieHue
YIJIEBOJOB — HMCTOYHHK SHEPIHH JKUBBIX OpraHu3mMoB. OOJIACTH NPUMEHEHUS aMHUHOKHCIIOT.
[TpeBparenus: OenkoB nuiy B opranu3me. buonorndeckne Gpynkuuu 6enkoB. buonorunueckue
(GyHKIUY )XUPOB. PoJIb OpraHnveckoil XUMHUH B PEIICHUN TPO0JIeM MHUIIEBOM OE30MaCHOCTH

Ponb oprannyeckoil XuMUHM B PEIIEHUU MPOOJIEM SHEPreTUYeckoil 0e30MacHOCTH, B Pa3BUTHU
MEJUIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB JHEPruu (aJIbTEpHATUBHBIC
UCTOYHUKHU dHeprur). OnacHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3Mbl OPTaHUYECKUX BEILECTB
OTIICNBHBIX KJIACCOB (YTJIEBOJAOPOJIBI, CIUPTHI, (EHOJBI, XJIOPOPTraHUYECKHE IMPOU3BOIHBIC,
aNbJIETU/IbI U JIP.), CMBICII [TOKa3aTess MpeAesIbHO TOMYCTUMOM KOHIIEHTPALlUU

JlabopaTopHble 3aHATHS

JlaboparopHast pabota: “UneHTHUKAINS OPTAaHHYECKUX COSAMHEHUN OT/ICIBHBIX KIIACCOB™
WNnentudukanuss opraHMYecKUX COSAMHEHHUN OTAETbHBIX KJIaccoB (Ha MpUMEpe allbJerujIoB,
KpaxMaya, yKCYCHOM KHCJIOTBI, OCJIKOB M T.N.) C HCIOJB30BAHWEM HUX (PU3HKO-XUMHUYECKHX
CBOMCTB M XapaKTEepPHBIX KayeCTBEHHbIX peakiuil. JleHaTypauus 0esika NpH HATrpeBAHUM.
[IBeTHbIE peakiuu OEIKOB.

KonTponbnas pabora 3

CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB

Kunernueckue mu TCPMOANMHAMHUYECCKHE 3aKOHOMEPHOCTH TMNPOTEKAHHUA XHMMHYECKHUX

Pa3nea S. .

peaxkuui
Ckopoctb xummuueckux | OCHOBHOE cofiepKaHHe
peakuui.

XHUMHUYECKOE PAaBHOBECHE

TeOpeTI/I‘ICCKOC o6yquI/Ie

CKOpOCTh peakIiM, €€ 3aBUCHUMOCTh OT pa3IUYHBIX (PAaKTOPOB: MPHUPOJBI PEArHPYIOIIUX
BEILIECTB, KOHIIEHTPALMHM pPEATHPYIOMIMX BEIIECTB, TEMIEpPATypbl M IUIOIAAU PEAKIHOHHOMN
noBepXxHOCTU. TernoBbie 3P PEeKTh XUMHUUECKUX peaklnii. DK30- U SJHIOTEPMUUYECKUE, PEaKIUH.
OO6patumocTh peakiuil. XUMUYECKOe PaBHOBECHE U €r0 CMEIICHHUE MOoJ JeHCTBHEM pa3INYHbIX
(akTOpoB (KOHIIEHTpALMsl PEareHTOB WJIM MPOAYKTOB pEakiUH, JaBJICHUE, TeMIlepaTypa) Ui
CO3J]aHUsI ONTUMAJIbHBIX YCIOBUN MPOTEKAaHU XUMUYeCKUX IpoueccoB. [Ipunnumn Jle [laTense

[TpakTueckue 3aHsATHS
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Pemienue npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUH HA aHATH3 (PAKTOPOB, BIUSAIONUINX HA U3MEHEHUE
CKOPOCTH XUMUYECKOM peaklvu, B T.4. C MO3UIUI IKOJIOTUYECKH 11€71ecO00pa3HOro MOBEICHUS B
OBITY M TPYIOBOH JEATEIBHOCTH B IENSAX COXPAHEHUS CBOETO 3JI0POBbSI M OKPY)KAIOILICH
MIPUPOJIHOM CpEbI.

Paznea 6.

PacrBopsI

Tema 6.1.
[TonsiTue o pacTBopax

OcHOBHOE COJCPpIKAaHUE

TeopeTI/Iqecxoe o6yquHe

PactBopenne kak (¢usmko-xumudeckuii mpouecc. PactBoprl. CrocoObl  TPUTOTOBICHUS
pactBopoB. PactBopumocTs. MaccoBast foyisi pacTBOpeHHOro BemiecTBa. CMBICT MOKa3aTems
MpEeAENIbHO JIONYCTUMOW KOHLEHTPALMM M €ro MCHOJb30BaHUE B OLEHKE HKOJIOTHYECKOM
0€30IMacCHOCTH.

[IpaBuiia HKOJIOrMYECKHU 1EIeCO00Pa3HOrO MOBEACHUS B OBITY U TPYOBON JESATEIBHOCTH B LIETISAX
COXPAHEHUS CBOETO 3J0POBbA W OKPYXKAIOWIECH MPUPOJHON Cpelbl; ONACHOCTh BO3ICHCTBUS Ha
JKHBBIE OPraHU3MBbI ONPEICIICHHBIX BELIECTB.

HpO(l)eCCI/IOHaJ'lLHO-Opl/leHTI/IPOBaHHOQ COoIEPKaHUEC

Pemenne MPAKTUKO-OPUCHTHPOBAHHBIX PACUYCTHBIX SaI[aHI/Iﬁ Ha pacCTBOPLI, HCIIOJB3YCMBIC B
OBITOBOM M HpOI/I3BO)ICTBeHHOI\/’I ACATCIIBHOCTH 4YCJIOBCKA

Tema 6.2. MHccnemosaHue
CBOMCTB PacTBOpPOB

OcHoBHOE coaepkaHue

JlaGopaTopHble 3aHATHS

JIaGoparophas pabota «IIpuroToBiaeHrne pacTBOPOB».

[IpuroToBnenue pacTBOpOB 3adaHHOM (MaccoBoM, %) KOHUEHTpauuuh (C MPaKTUKO-
OPUEHTUPOBAHHBIMH BOIPOCAMH) U OTIPENIETIEHUE CPEIbl BOJHBIX PACTBOPOB.

Pemenne 3a1a4 Ha MPUTOTOBIICHHE PACTBOPOB

IMpodeccuoHaILHO-OPMEHTHPOBAHHOE COEPKAHUE (COIEPKAHUE MTPUKIIATHOTO MOTYJIsI)
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Paznen 7.

Xumusa B 6I>ITy H Hp0H3B0[[CTBeHHOﬁ HECATCJIBbHOCTHA Y€JI0BCKA

Xumus B ObITY
POU3BOACTBEHHON
JEATEIbHOCTH YeI0BeKa

u

OcHoOBHOE coaepKkaHue

Teopetuueckoe o0y4yeHue

Hogeilimme D0OCTHKEHHS XUMHYECKOM HAYKM W XUMHUYECKOM TexHoJioruu. Ponb Xumuu B
00ECTIeYeHNN HKOJIOTUYECKOM, HHEPreTUUYEeCKOM M MHUINEBOM Oe30MacHOCTH, pPa3BUTHU
MeauiuHbl. [IpaBuia movcka v aHaJiM3a XUMAYECKOH MH(GOPMAIMK U3 Pa3TUYHBIX HCTOYHUKOB
(HayuyHast U yueOHO-Hay4YHas JTUTEpaTypa, CpeJCcTBa MaccoBOM nHpopmaluu, cetb MuTEpHEeT)

[IpakTrueckue 3aHATUS

[Touck u aHanu3 KEHCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTUI C Y4eToM Oyaymieit
npoeCCHOHATPHON  JICATENIFHOCTH TI0 TEeMaM: BaKHEHIIWE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLMOHHBIE MaTepHalbl, KPAaCKH, CTEKJIO, KEpaMHKa, MaTepuaibl i 3JIEKTPOHUKH,
HaHOMAaTepHalibl, TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKU SHEPIHH, OPraHUYECKHE U MHUHEpaJbHbIE
yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3amura: [IpencraBnenne pe3yabTaToB pelieHUs: KeHCoB B popMe MUHHU-/I0KIIa/1a ¢ Ipe3eHTaluen

[IpoMexyTouHas aTTecTanus 1o AUCHUIUIMHE (3K3aMEH )

12

Bcero

30

30

72
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3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUITVINHBI «XUMMUA»

3.1. MaTepuajbHO-TEXHHYECKOE o0ecrieyeHne

Jlns peanuzanuu mporpaMMbl TUCIUIUIMHBI IPEAYCMOTPEH YUeOHbIN KaOUHET XUMHUU.

Obopyodosanue yuebnoco kabunema (HATJSIIHBIE MOCOOMs): HAOOPHI IMIAPOCTEP>KHEBBIX
MOJIeJIe MOJIKYJ, MOJENN KPUCTALIMYECKHX PEHICTOK, KOJUICKIIMA MPOCTBIX M CIOXKHBIX
BEIIECTB H/WJIM KOJUIEKIIMM TOJMMEPOB; KOJUICKIUS TOPHBIX IMOPOJ M MHHEPAJoB, TabiHIa
Menpeneesa, yaeOHbie GribMbl, U(POBBIE 00pPa30BATEIBHBIC PECYPCHI.

Texnuueckue cpedcmeéa o00OyueHus: KOMIIBIOTEP C YCTPOWCTBAMH BOCHPOHM3BEACHUS
3ByKa, MPUHTEP, MYJIbTUMEIHA-TIPOCKTOP C OJKPAaHOM, MYJIbTUMEAHMIHAS JIOCKa, yKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUM.

Obopyoosanue nabopamopuu u pabouux mecm: MEH3YPKU, THUIETKU-KAMCIbHUIIBI,
TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TPEIMETHBIC W TIOKPOBHBIC CTEKJIA, TUIAHIIICTHI JJIsT KareIbHBIX
peakuuii, GUIBTPOBAIBHAS Oymara, MPOMBIBAJIKH, CTEKISTHHBIC MPOOUPKHU, PE3MHOBEIC MPOOKH,
dboHapuku, HAOOp PEAKTUBOB, CTCKJISHHBIC ITaJOYKH, INTATHBBI JJIS MPOOUPOK; MEpPHEIC
HWIMHIPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JeluTenbHble munuHapudeckue (50-100 mu),
CTYNIKH C TeCTHKOM, (aphopoBble YalIK{, MUHIETHI, (GUIBTPBI OyMaxkHble, BaTa, Mapis,
YacoBbI€ CTEKJIa, AJIEKTPOIUIUTKH, JaOOpPaTOpHbIE INTATUBBI, CIUPTOBBIE TOPENKH, CIUYKH,
npubop s moiydyeHus ra3oB (WM mpoOUpKa ¢ ra300TBOJHONM TPYOKOH), Aepikarenu AJis
MPOOUPOK, CKIISTHKU JIJIsi XpaHEHHs] PEaKTUBOB, pa3JaTOYHbIC JIOTKU;, XUMHUECKUe cTakaHsbl (50,
100 u 200 mn); mmarenu; MUHIETHI; TUTEIbHBIC HIUIMIbBI; CEKYHAOMEpHI (TaliMephl), MEpHbIE
npobupku (Ha 10-20 mm) u MepHsle konOwl (25, 50, 100 u 200 mm), BoasHas OaHs (Wiau
TEPMOCTaT), CTEKJSHHBIC MAaJOYKHU;, KOHMYECKHWe KojiObl ans tutpoBanus (50 u 100 mum);
WHAWKATOpPHBIC TOJOCKKA JJs ompeneneHus pH u craHgapTHas WHIUKATOpHAs IIIKaja;
YHUBEpCAJIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mu (uam no3aropsl Ha 1, 5 u 10 mut), OropeTku
JUISL TATPOBAHUA, MeauIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTtopHbie W/UIU aHATTUTUYECKUE
Bechl, pH-MeTphI, cymmibHbIN 1IKad, U ap. 1abopaTopHOE 000PYIOBaHUE.

3.2. UuopMmannoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl

3.2.1 OcHOBHOe M31aHUeE

1. 'abpuensu O.C. Xumusi. EctecTBeHHO-HAYUHBIN MPOGUIE: TSI CPETHETO
npodeccuonanbHoro oopazoanust O.C. ['abpuensn. — U3gatenbckuit HeHTp «AKaIeMus»,
2024r.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA30OBATEJIBHOMN JUCHUILJIAHBI

Texkymuid  KOHTPOJb IPOBOAUTCS IPENOAABATEIEM B  IIPOLECCE  IPOBEICHUS
NPAaKTUYECKUX 3aHATUH, MPOBEPOYHBIX W KOHTPOJBHBIX paldOT, OIEHKH WHAWBUIYAIBHBIX
IPOCKTOB, JOKIaJ0B W T.1. OOydeHHe 1Mo y4eOHOW ITUCHMIUIMHE «XHMHUS» 3aBEpIIACTCS
HK3aMEHOM

Pesynomamor 06yuenus Dopmbl U MemoObl KOHMPOIsS U OYEHKU Pe3VIbmamos
0bOyuenus
Jluunocmuvie pesyiomamsl | —  BBIIOIHEHHUE WHTUBH Ty aJIbHBIX u TPYIIOBBIX

UCCIIEI0BATEIBCKUX MPOSKTOB
— BBIOJIHEHHE  TPAKTHKO-OPHUCHTUPOBAHHBIX  3aJaHH
poeCCHOHAILHON HANPaBICHHOCTH

— OIHCAHME CUTyaluui

— moptdonro, THEBHUK Y4acTUsS B COIHMAIBHO 3HAYMMOU H
podecCHOHALHOM IEeATEIIBHOCTH

Memanpeomemnvie —  BBINIOJHEHHE WH/IUBUYTbHBIX u TPYMIOBBIX
pe3yrbmamol HCCIIE0BATEIIbCKUX MPOSKTOB
—  ceMuHap
— OKCIEpTHAas  OIICHKA  BBINOJHEHHS  CaMOCTOSTEIbLHOM
paboThl
— cobecemoBaHue

—  OIIEHKa aHAJTUTHYECKON pabOThI ¢ MH(OPMAIIHEH, TEKCTOM
— TyOJIMYHOE BBICTYIUICHHE Ha KOH(PEPEHITUU, CEMUHAPE

— TPaKTUKOOPUEHTHUPOBAHHBIE 3aJaHUS HHTETPUPOBAHHOIO
Xapakrepa

lIpeomemmnule pe3ynomamuvl | —  pelIeHHE 3a/1a4;

— MpakTUYEeCKUe u 1a0OpaTOpHBIC pabOTHI;

— KOHTpOJbHAas pabora;

—  YCTHBIH OIpOC;

cooOmieHue / JOKIaa ydyallerocs C JAEMOHCTpanuen
pe3yabTaTOB HAOJIIOACHUIA;

— y4yacTHe B JHUCKYCCHU IO pEHICHUIO MPOOJIEeMHOTO
BOIIPOCA;

— TECTOBBIC 3a/IaHUS;

— JIHUIAKTUYECKUE KapTOUKH;

KOJUJIEKTUBHOE 3aMofIHeHNe 0000IIaomei TabauIsL;
«CKOPOCTHOM OTBeTe» (OIUI-OTBET);

— aHaMMTUYecKas paboTta ¢ HHpOpMaIHel, TEKCTOM;

Obwue xomnemenyuu — DKCIEepPTHOE HAOJI0ICHHE 3a IESITEIbHOCTHIO Ha Y 3;
— OLOCHHWBAHHUC BBIIIOJTHCHUSA I/IHJII/IBI/I)IyaJ'IBHI)IX nu prHHOBBIX
3aJIaHMI;
— TMHCHMEHHBIE pabOThI MPOOIEMHOT0 XapakTepa
IIpogheccuonanvruvle — TPaKTUKOOPUEHTUPOBAHHBIE 3aJaHUsS HWHTEIPUPOBAHHOTO
KoMnemeHuuu XapaxkTepa
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Ilpunoycenue 1

KoHTpO/IbHO-011eHOYHBIE CPeACTBA
KOHTpOJIbHO-0LIEHOYHBIE CPEACTBA ISl BXOAHON JUArHOCTUKHU

1. YcraHoBHTE COOTBETCTBHE:

YHCJIO SQHEPIETUYCCKUX

YPOBHEH B AIEKTPOHHOI 000JI0YKE aTOMOB

15

2)4

3)3

4)2

2. CootHecwure:

YHCIIO 3JICKTPOHOB BHEIIIHETO

OHEPTCTUYCCKOI'0 YPOBHA B aTOMax:

1)7
2) 4
3)5
41

3. VYcraHoBure
SHEPTeTUYECKUM YPOBHSIM:

COOTBCTCTBHUC

Yactuna:

1) Ca a) 2e,8¢,8¢,2¢
2) Al 0) 2e,8¢,2¢

3) N* B) 2e,5¢

4)N r) 2e,8¢

n) 2e,8¢e,18¢e,4e

4. YcTaHOBHUTE COOTBETCTBHE:
®opmy.ia BellecTBa:

1)N;

2) Cu

3) NaOH

4) H:S

MEXIYy vacTuuen

CHUMBOJIBI XUMHYCCKUX

JIIEMEHTOB:
a) N r) Tl

0) He ) Rb
B) Si e)Zn

CHUMBOJIbI XHUMHWYCCKHUX

DIIEMEHTOB:
a) Be r K

0) Sn ) Al
B) I e) As

n  pacnpeaciiCHUCM 3JICKTPOHOB

Pacnipenenenue 351eKTpOHOB:

Buja xummnueckoi cBs3uU:

a) KOBAJICHTHAS MOJISIPHAsA
0) KOBaJICHTHAs1 HEMOJISIPHas
B) MeTaJllIn4ecKast

r) HOHHAsl

}I) HOHHAasA M1 KOBAJCHTHASA MOJApHast

e) HOHHAaSA U KOBAJICHTHasl HEMOJIAPHasA

5. BemecTBa TOJIbKO ¢ MOHHOM CBSI3bI0 IPUBEAEHBI B PSAY:

1) F2, CCls, KCI

2) NaBr, Na,O, KI

3) SOz, P4, Can

4) H2S, BI’Q, Kzs

o
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6. Bri6epure hopMyIIsl THAPHIOB:

a) NaH r) KOH
0) H,S 1) HoSO4
B) HCI e) MgH,

7. UHCII0 OKCUZIOB B CIEAYIOLIEM CIIUCKE:
HzO, KOH, MgClz, COz, Na20, KI, HzSO4, SOz, P4
a)l 6)2 B3 14

8. @OpMyITBI TOIBKO KHCIIOT PUBECHBI B PATY

1) HC1, NaCl, HNO3 3) Ca(OH)2, H3POs, Ca3(PO4),
2) HzSO3, HZSO4, HzS 4) NaQO, NaNO3, HNO3
9. lanbl pOpMYITBI BEIIECTB:
a) KOH B) Ba(OH), n) CaO k) HaSO4
6) HCI F) K> SO; e) Na,S 3) CO,
Pacnipenenure BemiecTBa Ha 4 TPYIIIBL:
1) KucHo0THI 2) conu 3) okcubl 4) ocHOBaHUs

10. B 150 r Boas! pacteopuiu SO r pocdopnoii kuciaorsl (H3PO4). Haiinure MaccoByro 10,110
KHMCJIOTHI B IOJIYy4eHHOM pacTBope.

Ha Boimonnenue 10 3amanuii orBogutcs 40 MuHYT. 3aaHus B KOHTPOJIbHOM paboTe OICHUBAIOTCS B
3aBUCHUMOCTH OT CJIOXKHOCTH 3a1aHUs Pa3HbIM KOJINYECTBOM OaJlIOB, yKa3aHHBIX B TabuIe 1.
Tabmuna 1

Ne 3apanusa KoaunuecTBO 02J1710B

1 MakcumanabHOe KOIN4eCTBO OaslIoB - 2
1 6ann — HenpaBUILHO COOTHECEH OAMH 3JIEMEHT
0 6ayIoB — HENPaBWIIBHBIN OTBET

2 MakcumanbHOe KOIN4eCTBO OalIoB - 2
1 Gana — HenpaBUILHO COOTHECEH OANH IEMEHT
0 OayIoB — HEMPaBWIIBHBIN OTBET

3 MakcnManbHOE KOJTHMYECTBO 0AIIOB -3
2 Gamia — HempaBWJIBHO COOTHECEHA OJTHA YaCTHIIA
1 Gayn — HepaBUIBHO COOTHECEHBI JBE YACTHIIBI
0 GayIoB — HENPABUIIBHBIN OTBET

4 MaxkcuManbHOE KOJUYECTBO OaIoB -3
2 Gara — HEMPaBWIIBHO COOTHECEHA OHa hopMyITa
1 Gann — HenmpaBUILHO COOTHECEHBI 1BE (POPMYJIBI
0 GasoB — HENPABUIIBHBIN OTBET

5 1 Gann — mpaBUIIBHBIN OTBET
0 Gay10B — HEMPABUIIBHBIA OTBET
6 MakcuMalIbHOE KOJIMYECTBO 0aJIIOB - 2

1 Gay1 — HempaBUIIBHO BRIOpaHa oHa Gopmyia
0 Ga10B — HEMPABUIIBHBIA OTBET

7 1 Gasut — mpaBUIIBHBINA OTBET
0 GayoB — HENIPAaBHJIBHBINA OTBET
8 1 Gayut — mpaBWIILHEIN OTBET
0 6ay10B — HENMPABWIIBHBIN OTBET
9 MakcuMaibHOE KOJTHMYECTBO OAIIIOB -3
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2 basta — HEPaBUILHO COOTHECEHO /IBa BEILIECTBA
1 Gann — HEMpaBUIBHO COOTHECEHO TPU BELIECTBA
0 GayI0B — HEMIPAaBUIIBHBINA OTBET

10 MaxkcuMalbHOE KOJIMYECTBO 0aJIOB — 3
2 Oayuta - oHA OMMOKa B pacuérax
1 6amn — ommOKY B pacuérax + HEMPaBHIIBHBIN aJITOPUTM
0 OajyI0B — HEMPABWIBHBIN OTBET

Ornenka OneHka TpaBUIBHOCTH BBINOJMHEHUS 3afjaHus (perymartuBHoe YVY]I):
MIPaBUIBHOCTU [ocjae MPOBEPKH pabOThl yUYHWTENEM MONPOCUTh HNPOBEPUTH YYALIUXCS CBOU
BBITIOJIHEHHUS 3a1aHus | pabOThl, CBEpsI MX C JTAJOHOM OTBETOB (YMEHHE OIICHHUBAaTh IPAaBUIBHOCTh
BHIMTOJIHEHUA ~ yueOHOH  3amaum). CoOOTHECTH C  OTMETKOHW  yduTeds,
IIPOKOMMEHTHPOBATh PE3YNbTAT BHIIIOJIHEHHS 3a0aHuUsI.
JlaHHOE 3a1aHue OLIEHUBAETCS], HO B 0aJIbl M OTMETKY HE NIEPEBOIUTCS.

Htoro 21 6amn

KoHTpo/ibHO-01IeHOYHBbIE CpeCTBA JI NPOBeAeHUs TEKYIero KOHTPOJIst
TectoBbIe 3ananus

Bri0epuTe 01MH NPAaBUJIbLHBII OTBET:

1. Atomsl C 1 Si IMEIOT OAMHAKOBOE YHCIIO:

A) HEUTPOHOB B sJipe

b) sHepreTnueckux ypoBHe

B) a5mekTpoHOB Ha BHEIIHEM YHEPIe€TUYECKOM YPOBHE

I') anextpoHoB

2. B psany xumuueckux 31eMeHToB Li—-Be—B—C Mmeranmnnyeckue cBoiicTsa:

A) ycunuBaroTcs

b) ocnabeparot

B) e menstorcs

I') U3MEHSIOTCS IEPUOINUECKI

3. K s-amemeHTaM OTHOCUTCSI:

A)K

B) S

B) Fe

I') Br

4. Ilyrem coenuHeHus aToMoB 1o HomMepoM 11 u 17 oOpasyeTcs BEImEeCTBO ¢ XMMHUYECKON CBSI3BIO:

A) MOHHOM

b) xoBaneHTHO! NONAPHOI

B) koBayeHTHOI HENMOISAPHOM

I') metanmmmaeckoit

5. KOIMYECTBO JJIEKTPOHOB B AaTOME; KOJIMYECTBO 3HEPIeTUYECKHX YPOBHEH; KOJIUYECTBO
JIEKTPOHOB Ha MOCJIEAHEM YHEPTETUIECKOM YPOBHE; KOJIMUYECTBO IPOTOHOB B SIIPE aTOMA COOTBETCTBYET

A) HOMEpY TIepuoaa

B) HOMepy rpymisl

B) nopsimxoBoMy HOMEpY

6.x5opuay 6apus, anmMazy, aMMHAaKy, CEpHOHN KHCIIOTE COOTBETCTBYET

A) HOHHAs1 XUMHYECKas CBSI3b

b) xoBaseHTHas NOJISIpHAst XUMUYECKas CBS3b

B) xoBaneHTHas HeNoOIIpHAsA XUMHUUECKas! CBA3b
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7. cBs3b, 00pa3oBaHHAS 32 CUET 0Opa30BaHUS OOIIHMX DJIEKTPOHHBIX ITap; CBS3b, 00pa30BaHHAS 3a
c4yeT 0000IIeCTBIEHHUS BAIGHTHBIX JJIEKTPOHOB; CBA3b, 00pa30BaHHASA 33 CYET AIEKTPOCTATHIECKHUX CHII
MIPUTSHKCHYSI Ha3bIBACTCS

A) nonHou

B) metannuueckoit

B) xoBanentHoi

8. B TOpsAIKE BO3pAcTaHUS METAJUIMYECKUX CBOMCTB; B MOpPSAKE YOBIBaHWS paglyca aTOMOB; B
MOpPsIZIKE BO3pAacTaHHs KUCIOTHBIX CBOMCTB JIETY4YHX BOJOPOAHBIX COCAMHEHHUH 3IIEMEHTHI PACTIONOKEHBI
B psy

A) K, Ca, Sc

Bb) Al, Mg, Na

B)F,CL1

9. Kakoe u3 cyxxaenuii BepHo 1ist aneMenToB (VA rpymmsl , [VA rpynmsl, [A rpymmbn)

A) o6mias hopMyIia JIeTydero BoopoiHoro coequnerus RH4

B) He 00pa3yroT JeTy4rx BOJIOPOIHBIX COSAMHEHUH

B) no 3aBepiieHns 3HEPTETUIESCKOTO YPOBHS HE XBaTaeT TPEX AIEKTPOHOB

10. Cpenu BeliecTB, ykazaHHbIX B psay 3NHs, O,, HCI, SO,; CaO, HNO3, CI2, CO2; H2S04, HI,
CuCl12, CH4, NH3) konu4ecTBO COSAMHEHHI ¢ KOBAIEHTHOM TOJISIPHOM CBS3BIO PABHO

A) Tpem

B) nBym

B) getsipem

11. XumMuueckas CBS3b B MOJIeKysaX (030Ha M XJIOpUJAA KaJbLHUs, CEPHOH KUCIOTHI M XJIOpHUIA
AMMOHHUSI; CEpPHOI KUCIIOTBI M 030Ha) COOTBETCTBEHHO

A) xoBalleHTHAsI MTOJISIPHAs U HOHHAS

b) xoBaneHTHas NONsIpHAst ¥ KOBAJICHTHAS HETIOJISPHAS

B) koBaneHTHas HETIONApHAS U MOHHAS

IIpakTrueckue 3a1aHus 1 3a1a4u
3amaua 1. B peakuuioo, TepMOXHMHYECKOe ypaBHeHHE KoTopoit S + Oz = SO, + 297 x/Ix,
BCTynmia cepa maccoit 1 r. KonmuecTBo TeioTsl, BEIAETUBILEECS IPU 3TOM, PaBHO:
A) 9,28 xJIx
b) 74,25 xJIx
B) 29,7 x[Ix

3amaya 2. YKaKkuTe cOJb, BOAHBINH pACTBOP KOTOPOM MMEET MIETOUHYIO CpeILy
A) cynbdat kanus

b) xmopux amroMuHAS

B) xapOonar kanus

3anmaya 3. Onpenenite Ha3BaHUE BEIECTBA, IJIABHAS LIEIb KOTOPOTO COCTOUT U3 YETHIPEX aTOMOB
yriepoza, COAEPKUT KapOOKCUIIBHYIO TPYIIITY U OJHY IBOMHYIO CBSI3b, a TAKKE PAAUKAIbl METHIT M STHIL.

A) 3-metun-3-3tunlOyTeH-3-oBast KUCIOTa

b) 3-metun-2-3tunbyTeH-3-o0Bas KUCIOTa

B) 2-metun-3-3tunOyTen-3-oBas KUCIOTA
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®daceTHbIE 321a4YHU

4. CoctaBbTe XUMHYECKHE (HOPMYJIBI IBYXaTOMHBIX COCIMHCHHWI: (CHIMIUI KaJIbIlMs, THAPHI
Oapus, cynpduna xemnesza (III), okcua asora (II), oxcua amomunms, xmopun sxenesa (1), Hutpun Oapus,
okcun prytu (I), okcun cypemel (V); okcun meau (1), xmopun prytu (II), HuTpua xamus, cUAMLINA
Maraus, ruapui amomunus, cynsbun ceuama (II), Opomua muHka, okcun yriaepoxa (II), okcna xmopa
(V); aurpun Hatpwst, nogun menu (I), okenn xpoma (II), okenn azota (V), TuApUA HATPHS, XJIOPHI XpoMa
(III), okcun xamust, okcun Mbiibsika (111), cyapdua nunka).

5. TIpu B3aumoneiictBun (40; 20; 35) r cMecu (cepebpa U IUHKA; IIMHKA U ME/IH; MEIH U JKee3a) ¢
COJISTHOM KHUCIOTON BhIACTHIOCH (6,72; 2,24; 5,6) n ra3a (u.y.). Onpenenure MaccoByio 00 (B %)
(IMHKa; MeIu; JKeje3a) B CMECH.

6.YpaBHSITE OKICIUTENFHO-BOCCTAHOBUTEIHHYIO PEAKITHIO

{MnO:; + H,SO4 = MnSO4 + O, + Hy0;

7Zn + KoCrO7 + HoSO4 = ZnS0O4 + CI‘Q(SO4)3 + Ks2SO4 + Hzo;

KCIOs; + S = KCI + SO} MeTomoMm 3JeKTPOHHOTO OajaHca; OINpPEIeIUTE OKUCIHTENb U
BOCCTaHOBUTEJIb.

7. Onpeznenure MOJEKYISIpHYIO (opMmyily yrieBomopona, coxepxamero {80%; 85,7%; 75%}
yriepoaa. OTHOCHTENbHAS MIIOTHOCTH NMApOB BEIIECTBA MO {BOAOPO.LY; BO3AYXY; KUCIOPOAY} paBHa {15;
1,931; 0,5}.

A) C4Hs

B) CQH(,

B) CH4

BonpocuresibHbie popMyIHPOBKH:

8. Kakast Macca ykCyCHOM KUCIIOTBI IOTpeOyeTcs i CMHTe3a dTrialrerara Maccoit 140,8 . Beixon
sa¢upa npumute paBHEIM 8§0% OT TEOPETHUECKH BO3MOMKHOTO.

9. KakuMmM peakTHBOM MOXKHO OTJIMYUTh TJMIEPUH OT TiroKo3bl? CocTaBbTe YypaBHEHHE
KaueCTBEHHOHN peakIuy JIJIsi OOHAPYKEHUSI MHOTOATOMHBIX CIIUPTOB Ha MPUMeEpE TIUIepUHA.

10. C moMoImIpi0 Kakoro peakTiBa MOXHO pacro3HaTh ranoreHua-uonsl (Cl-, Br-, I-)? CocraBbTe
YpaBHEHUSI KAUECTBEHHBIX PEAKIINH B MOJICKYJISIPHON M MOHHON opMax. YKaKUTe PU3HAKH PEaKIINi.

3amaun, Kak W JIpyrHe JWJAKTUYeCKHWe 3a/aHusi, MOTYT BBINOJNHATH OOYYalIyl0 |
KOHTPOJIMPYIONIYI0 (QYHKIMH. Pemenne 3agad MOXKET OCYIIECTBISThCS Ha Pa3lUYHBIX THIIAX M JTarax
3aHATHUIL.

3anaHus 1a00paTOPHBIX paboT

Paznen 2. Xumnueckue peaknuu. JlabopatopHas padora 1. «Peakuuu ruipoausa

HasBanue teMsbl Tema 2.2. «OnEKTpOIUTHYECKAs TUCCOLMALMS U
WOHHBIN 0OMEH)

PesynbTar CoCTaBIIATh yPaBHEHHUS XUMUYECKHX PEAKIIMA HOHHOTO
o0OyueHus oOMeHa C y9acTHeM HeOPTraHMYECKUX BEIIECTB
OO01I1e KOMIIETEHIINNA OK 01, OK 02

1. Bonpocs! 115 qonycka k JadopatopHoii padore

a) chopMyIHpYITE 1EITh TUTAHNPYEMOTO SKCIIEPUMEHTA;

0) 00BsCHUTE, KaKOH MPOIIECC HA3BIBAIOT THIPOIN30M, KaKOH OH OBIBAcCT;

B) OOBSICHHTE, KaKUE CYIIECTBYIOT CIIOCOOBI JOKa3aTENLCTBA CYIICCTBOBAHUS THIPOIIH3A
HEOPTraHMYECKUX W OPTaHMYECKHUX BEIICCTB;

T') 00BSCHUTE, KaK COCTABIISICTCS YPaBHEHUE TUAPOIIN3A;
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I) oopsacauTe, uTo Takoe pH? Kak 3aBHCHT maHHBIN MTOKa3aTellb OT KUCIOTHOCTH WM OCHOBHOCTH

CpeJibl pacTBOpa;

C) 0OBICHUTE XOJ BBIMTOJTHCHHA SKCIICPUMCHTA 110 PCUHICHUIO KAYE€CTBCHHBIX 3a/1a4;

’K) TIEpEYNCIINTE OCHOBHBIC aCIeKTHl COONIOACHWS TEXHHUKH OE30IMacHOCTH TpH padore C

arpecCHUBHBIMU pearcHTaMu (TUAPOKCHI] HATPUS).
2. IIpoBeneHue ONBLITOB

O06opyaoBaHue U Mocyaa

PeakTuBbI

1. CrexnsHHBIE TPOOUPKU 1. PactBop NaOH

2. IlratuB myis npoOUpPOK 2. PactBop NaxSO4

3. PactBop AICl;

4. PactBop Na,COs3

5. PactBop Cu(OH)

6. KuciaoTHO-OCHOBHBIN MHAUKATOP

AJTopuTM NpoBeaeHns onbiTa Ne 1

BOHpOCBI H 3aJaHudA

3aganue Ne 1. B Tpex npoOupkax mon
HOMEpaMHU HaxOAATCSl PacTBOPBI TpPEX COJIEH:
XJIOpU/Ia  allOMUHUS,  Ccylnbdara  HaTpus,
kapOonata Harpui. He mnoap3ysce Apyrumu
peaKTUBaMH, OIpPEAEIMTE COCTaB  KaxaoH
MIPOOHPKH.

1. I[aTL 00BSICHEHHE MMPOBCACHHBIM OIIbITAM.

2.CocTaBUTh YPaBHEHHUS PEAKIMI, TPOTEKAIOIINX

B MPOOHpPKE B MOJIEKYJIIPHOM M HIOHHOM BUAX.

AJTOPUTM NPOBeieHNs onbITa Ne 2

BO]'[pOCbI H 3aJaHusA

3aganme Ne 2. Yto mpoumsoiiner, eciu
OXJIAJIUTh PAcTBOpP KapOoHaTa HATpUs WU
JO00ABUThH K HEMY THJIPOKCH/] HATPHUS?

1.1. Hamute B mnpobupky 1-2 wmn
pacTBopa KapOOHATa HATPUSL.

1.2. Omyctuth HpoOMpPKY B CTakaH ¢
OYEHb XOJIOAHON BOAOW MJIM CHETOM.

1.3. IlpoBepuTh cpemay pacTBopa IpH
MIOMOIIH KHCIOTHO-OCHOBHOTO HHAMKATOPA.

1.4. J1o6aBuTh K pacTBOpy KapOoHara
HaTpHsI TUIPOKCHU HATPHSL.

1.Kakoif mHIMKaTOp Jyd4llle HCIOIb30BaTh

JUTS1 OTIPEICTICHUSI Cpejibl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOIUE YPaBHEHHS

XUMHUUYCCKHUX peaKHHﬁ, B MOJICKYJIDHOM W HMOHHOM

BHIaX.
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AJropuT™m npoBeaenus onbiTa Ne 3

Bonipocsl u 3axanus

3aganue Ne 3. [IpoOaeMHBI OMIBIT.

1.1. B oany mpoOupKy C pacTBOpOM
cynepata wmemu (II) mpumute  pactBOp
THIIPOKCHUIA HATPHUSI.

1.2. Bo BTOpYIO IPOOHPKY C pacTBOPOM
cynbara wmemu (II) mpunute  pacTtBOp
kapOoOHaTa HATPHSL.

1.3. CpaBHuTh 1BET 00pa3yOIIUXCS

OCaJIKOB.
1.4. OO0patuth BHUMAaHHE Ha
BBIJICJICHHE Ta3a B OJIHO 13 IPOOUPOK.
1.5. Omnpegenuts, OTKy#a MOXET

BBIIETIATHCS OTOT Iras?

1.6. IIpoBepuTh KadyeCcTBEHHBIN COCTaB
rasa ropsinei JIy4uHKOM.

1.7.
SIBJICHHE.

OOBACHUTE MIPOUCXOIAIIEE

1. CocTaBUTh COOTBETCTBYIOIIME YpaBHEHMS
XUMUYECKUX PEeaKkHid, B MOJEKYISIPHOM U HOHHOM
BHUJIaX.

AJITOPUTM NpoBesieHUs onbiTa Ne 4

BO]'[pOCBI H 3aJaHuA

3aganue Ne 4. [IpoOneMHBII OIIBIT.
1.1. K pactBopy xJyopuja aatOMHHHUS
MIPUIIUTH PAacTBOp KapOOHAaTa HATPHSL.

1. OOBSCHUTD TPOUCXOIAIICE SBJICHHUE.

2. CocTaBUTh COOTBETCTBYIOIIME YpaBHEHUSA
XUMHYECKUX PEAKIMHA, B MOJIEKYJSIPHOM W HOHHOM
BUJIAX.

3. OTBETUTH Ha BOIIPOCHI.

Jns yero B MEIMIIMHCKOW MPAKTUKE HUCIOIb3YIOT
pacTBOp TNHTHBEBOM COABI AN TOJOCKAHUA IpH
BOCTIAITENILHBIX 3a0oneBaHusx ropya? Kakosa poib
runponu3a B mnpupoxae? Ilouemy pacTBop MbLIa

IIEHUTCA B Boje?

3. O0pab6oTKa pe3ybTaTOB ONLITOB

1. HpoaHaﬂmeOBaTb COOTBCETCTBUC IIOJYUYCHHBIX PCE3YJIbTATOB THIIAM THUAPOIU3A. CZ[GJ'IaTI)

COOTBCTCTBYIOIINEC BBIBO/IbI.

2. CpopmynrpoBaTh BEIBOJBI O 3aBUCHMOCTH THTIA THAPOIIN3A U KUCIIOTHOCTH CPEJIBI pacTBOPA.

Pasnen 4. Crpoenue u cBoiicTBa opranumvyeckux BemecTB. Jlaboparopnas pabora 3.

«Ilomy4enue 3TH/IeHA U U3yYeHHE ero CBOMCTB)

HazBanue TeMbl

Tema 4.2. «CBolCcTBa OPraHUIECKUX COCITUHECHUI

Pesynbrar 0OydeHwms

VYcTaHaBauBaTh 3aBUCHMOCTD q)HBI/IKO-XI/IMI/I‘-ICCKI/IX CBOICTB
OpPraHUYCCKUX BCHICCTB OT CTPOCHUA MOJICKYJI
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OO111e KOMIIETEHIIMH OK 01, OK 02

1. Bonpocsl 14151 Aonycka K jadopaTopHoii padote
a) chopmynupyiTe 1EeTh IIAHUPYEMOT'O SKCIIEPUMEHTA;

0) 00BsACHUTE, K KAKOMY KIIACCY OPTaHWYECKUX BEIIECTB OTHOCHUTCS ITHJICH;

B) 06’LHCHI/IT6, KaKUMH XUMHYECKHMMH CBONCTBaMHU 06J'IaI[aIOT BC€IICCTBA AAHHOI'O Kj1aCCa, KaKue

Ka4CCTBCHHLBIC PCAKIINU U UX O6Hapy>KeHI/I$1 HCIOJIb3YIOTCH,

r) OOBSICHHTE, KaK MOXXHO TMOJYYHTHh BEIIECTBA JAHHOTO KJlacCa COEAMHEHWH B J1a00OpaTOPHBIX

YCIIOBUSIX;
Il) OOBACHUTE, U3 YeTO COCTOUT MPHOOP IS TIOTYUIECHHUS Ta30B;

C) MEPEUNCINTE OCHOBHBIC ACIICKTLI CO6J'IIOI[6HI/I$1 TEXHHKHU O€30IIaCHOCTH npu pa60Te ¢ JIBX

(3TWIJIOBBI  CIIUPT),  arpecCHMBHBIMH  peareHTaMu  (KOHIGHTPUPOBAaHHAas  CcepHas  KHCJIOTa),
HarpeBaTeIbHBIMU IPHOOpaMHu (CITUPTOBKA).
2. [IpoBeneHue onbITOB
O6opyaoBaHue U Mocyaa PeakTuBbl

1. CrexnsHHBIE TPOOUPKHU

1. Konuenrpupopanusiii pactBop H2SO4

2. raTuB myist IpoOHUPOK 2. DTUIIOBBIN CIUPT

3. CnouproBka 3. PactBop KMnO4

4. Cnonuku 4. bpomHnas Bona

5. Ilecok

AJTopuTM NpoBeeHns onbiTa Ne 1

BOl'lpOCI)I H 3aJaHUsA

1. Iomyuuth >THIEH NeTUApaTaIfiell 3TUIOBOTO CITHPTA,
00HapyXHTb €ro, U3YIUTh €ro CBOMCTBA.

1.1. B npoOupky HaiuTh 2—3 MJI 3THUJIOBOTO CHHpPTa U
OCTOPOXHO 100aBUTH 6—9 MJI KOHIEHTPUPOBAHHOW CEpHOU
KHCJIOTBI. 3aTeM BCHINaTh HEMHOTO IMPOKAJEHHOTO Iecka (TecoK
WIA MEJKHE KyCOYKM TMeM3bl BBOISAT Ui TOrO, YTOOBI
OPEIOTBPATUTh TONMYKHA KUAKOCTH NPU KUIEHHUH). 3aKpBITh
MpOOUpPKY MPOOKOH C Ta300TBOJHON TPYOKOH, 3aKpemuTh €€ B

MITaTUBE U OCTOPOXKHO HArpPeTh CONEP:KUMoe pooupku (puc.1)

1. Yro mnpoucxogur B
npobupke? Uto Habmomaere?
2. K «kakomy  Tumy

XUMUYECKUX PEaKUUil OTHOCSTCA
3TH npoueccr? Kak HazpIBaroTcs?

3. Kak mensercss okpacka
pactBopos? [Touemy?

4. KakuM TutaMeHEM TOPHT
stuiien? [louemy?

5. CocraBuTh ypaBHEHUS
IIPOTEKAOIUX IIPOLECCOB.
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1eCOK

C2H50H
SO (1:3)
(l;:lgxm. )‘

Br, KMnOt

1.2. OcTopOXKHO, PABHOMEPHO HAarPETh CMECh.

1.3. B mpyryto mpobupky Haneiite 2—3 M1 pa30aBIeHHOTO
pacTBopa rnepMaHraHara Kajusi, U POITyCTUTE Yepe3 Hero ras.

1.4. B tperpro mpobupKy HaIuTh 2—3 M OPOMHOM BOJBI,
OIYCTUTHh Ta300TBOJHYIO TPYOKy A0 JHa 3TOH MPOOUPKH U
MPOIYCTUTh Yepe3 OPOMHYIO BOJY BBIIEISIOMINIACS Tra3.

1.5. BeHYTHP Ta300TBOJHYHO TPYOKy M3 pacTBOopa H
IIOBEPHYTh €€ OTBEPCTUEM KBEPXY, NOJKEUb BBIICIAIOIIUICS Ia3

(puc.2).

C,H;0H (aTuio0-
BBIY CIIMIPT)

H,S0,

3. O0pab6oTKa pe3yabTaTOB ONLITOB

1. IlpoaHamm3upoBaTh COOTBETCTBHE TOJYYCHHBIX PE3YJBTaTOB CIOCO0AM  TONYYCHHS
HEIpeaebHBIX YTIIEBOAOPOIOB psiia dTHIeHA (aTkeHOB). CaenaTs COOTBETCTBYIONIHN BBIBOI.

2. ChopmynupoBath BEIBOJ O (PU3UKO-XUMHUYECKUX CBOHCTBAX ATHIICHA.

3. CdhopmynrpoBath BEIBOJ O CIIoco0ax 0OHAPYKEHHSI dTHUJICHA.

KOHTpOJIbHO-OIIeHO‘leIe CpEeaACTBO AJH MMPOBECACHUA I[pOMe)KyTO‘IHOﬁ arrecranumn

[IpomesxyTouHast aTTecTanus 1Mo TUCIUILINHE « XUMUS» TPOBOAUTCS B (hopMe dK3aMeHa.

Kaxxmprit 2K3aMeHAMOHHBIA OHUJIET COCTOMT U3 TPEX 3aTaHHIA:

1) TeopeTwyeckoe 3aJaHUWE B BHUJAC BOIMPOCAa U3 TCOPETHUECKOTO COACPKAHUS OCHOBHOTO H
MPUKJIAJHOTO MOJYJIEH;
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2) MpakTHYECKOE 3aJIaHuC;

3) pacuetHas 3agada (pacueThl [0 YPaBHEHUIO XMMHYECKUX PEaKIHid, pacdeT MacCOBOU JOIU
(Maccpl) XMMHYECKOTO JJieMeHTa (COeOUHEHHsS) B MOJIEKylne (CMeCH); OIpeAeNieHHe MpocTeiiei
(GopMyNbl OpraHUYECKOW MOJIEKYJIBI, MCXOAS M3 BJIEMEHTHOro cocTaBa (B %); pacyeThl TEMJIOBBIX
3¢ (eKToB XMUMHYECKHUX peakiuii; pacdeThl 3aBHCHMOCTH CKOPOCTH XHMHYECKOW pEakiud OT
KOHIIEHTPAIH U TEMIIEPaTyphl U T.11.).

[TpuBenemM npuMep 3K3aMEHAIMOHHOTO OMIeTa.

3aganue 1.

Kakoil pacTBop HMCHONB3YIOT AJIsi Ka4eCTBEHHOM PEKIMH ONpEeACiCHUS XJIOPHUIOB, OpOMHUIOB,
Honnaos? HanmmunTe ypaBHEHUS peaknidi 1 000OCHYWUTE OTBET.

3aganue 2.

JlaHa cxema npeBpaleHui.

CzHSOH A1203,400°_) Xl KMnO4, H20, ()-20°_) X2 HBr (136.), t_y X3 [N THH —> —>C2H4O

[IponumuTe Bce peakiuu U oNpeaenauTh Bemectsa X1, X2, X3.

3aganue 3.

Omnpenennre MaccoBbIe TOTN XUMHUYIECKHX AIIEMEHTOB B OKcuze amtoMuHus Al,Os 1 BeIpa3uTe ux B
MPOIIEHTAaX.
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