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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. Ilesb 1 MeCTO IMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOIM MPOrpaMmbl

Coaep:xxanue nmporpamMmbl 0011e00Pa30BaTEJbHON JUCHUIIMHBI «XHMHSD HANPABJIEHO
HAa JIOCTHKeHHe CJIeTYIOLIMX eJiei:

— (dopmupoBaHUE CHUCTEMBI XUMHUYECKHUX 3HAHUH KaK BaKHEHIICH COCTABIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpAa, B OCHOBE KOTOPOM JI€XKAT KIIOYEBBIC IOHSTHA,
dbyHIaMeHTallbHbIE 3aKOHBl M TEOPHUH XHMHHU, OCBOCHHE SI3blKa HAYKH, YCBOCHHE W MOHHMMAaHHE
CYIITHOCTHU JOCTYITHBIX 000OIIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHEH UX
pPa3BUTHS U CTAHOBJICHMUS;

— ¢dopMHpOBaHHME U PA3BUTHUE NMPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U
XUMUYECKUX PEeaKIHi, HEOOXOIMMBIX Jisi MPUOOPETEHUS YMEHHUM OPUEHTHUPOBATHCS B MHPE
BEILECTB M XMMUYECKUX SIBJICHUH, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKOW M MOBCEIHEBHOM
JKU3HU,

— pa3BUTHE YMEHUH U CIOCOOOB JESATENLHOCTH, CBSI3aHHBIX C HAOJMIOACHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJICHHEM IMpaBuil 0€30MacHOro OOpamieHHs C
BEILIECTBAMH.

OOmeoOpa3oBaTenibHas  JUCHUIUIMHA  «XHUMHUS»  SBISETCS  OO0SI3aTCIIBHOH  4acThIO
obmieoopazoparensHoro nukiia OIMOI-IT mo cnenmansrocTr 44.02.01 «/lomkoapHOE 00pa3zoBaHUEY.

1.2. Ilnanupyemblie pe3yJbTaThl 0CBOEHUS THCIHIINHBI

JINYHOCTHBIE Pe3yJIbTATHI:

JInyHOCTHBIE PE3YIBTATHI B TOM YKCIIE B YaCTH:

2PAsCOAHCKO20 60CRUMAHUA:

- c(hOpMUPOBAHHOCTh TPaXKIAHCKOW TMO3UIIMM OOYYAIOMIETOCs KaKk aKTHBHOTO |
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBa;

- OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB M OO0S3aHHOCTEW, yBa)KEHHUE 3aKOHA U
[IPaBONOPALKA;

- NPUHITHE TPAAUIIMOHHBIX HAIMOHANBHBIX, OOIIEYETOBEUYECKUX TyMaHHUCTUYECKHX H
JIEMOKPATUYECKUX [IEHHOCTEH;

— TOTOBHOCTh TPOTHUBOCTOSITh HJCOJIOTHH SKCTPEMH3MA, HallMOHAIM3Ma, KceHO(poOHH,
JUCKPUMHUHALIUHA 110 CONUAJIBHBIM, PECIUTHO3HBIM, PAaCOBBIM, HAIITMOHAJIBHBIM ITPHU3HAKaM,

— TOTOBHOCTb BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEpEcax IPakIaHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CaMOYIMPABJICHHH B OO0IIe00pa30BaTeIbHON OpraHU3alMU U JIETCKO-FOHOIIECKUX
OpraHu3aIusIX;

— YMEHUE B3aUMOJCHCTBOBaTh C COLMAIbHBIMU HMHCTHUTYTAaMHU B COOTBETCTBUM C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

- TOTOBHOCTH K FYMaHHTapHOﬁ n BOHOHTepCKOﬁ ACATCIBHOCTH,

RAMPUOMUYECKO20 60CRUMAHUA:

- c(hOpMUPOBAHHOCTh  POCCUMCKOW  TPaXTAHCKOW  HWIACHTHYHOCTH, TIAaTPUOTH3MA,
YBOKEHUSI K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Tiepen PoauHo, ropmpoctu 3a cBOM Kpaw,
cBolo Pomuny, cBOW S3bIK M KYJIbTYpY, MPOILIOE M HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoa
Poccnu;



- [ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY H
PUPOJHOMY HACJIEUI0, MAMIATHUKAM, TpaAULUSIM Hapos1oB Poccun, noctukenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

— uaerHas  yOeXIEeHHOCTb, TOTOBHOCTh K CIyKeHHI0O u 3amurte OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

0YX06HO-HPAGCMEEHHO20 60CRUMAHUA:

- OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

- c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEICHHUS;

- CHOCOOHOCTh  OICHMBATh CHUTYallMI0O M TNPUHUMATh OCO3HAaHHBIC  PEIICHHUS,
OPUEHTHUPYSICH HA MOPATLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOIO OYAyIIero;

- OTBETCTBEHHOE OTHOILIEHHE K CBOMM pOAUTEISIM U (WIM) JIPYrHMM 4YJI€HaM CEMbH,
CO3IaHMI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEH CEMEWHO KU3HU B COOTBETCTBHH C
TpaauuusaMu HapoaoB Poccuu;

ICMEMUYECKO20 60CHUMAHUA:

- ACTETUYECKOE OTHOIICHUE K MUY, BKIIFOYAst 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHUI;

- CHOCOOHOCTh BOCHPUHUMATH PA3IUYHBIC BUABI MCKYCCTBA, TPAJAULUU M TBOPYECTBO
CBOETO U IPYTUX HAPOAOB, OMIYIIATh SMOIIMOHAIFHOE BO3/ICHCTBHE HCKYCCTBA,;

—  yOeXIEHHOCTh B 3HAUMMOCTHU JJISl TUYHOCTH U OOIECTBA OTEYECTBEHHOTO U MUPOBOTO
HCKYCCTBa, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUI U HAPOJHOTO TBOPUECTBA;

—  TOTOBHOCTh K CaMOBBIPQ)XEHHUIO B Pa3HBIX BUAAX HMCKYCCTBA, CTPEMIJICHHE MPOSBIIATH
KauyecTBa TBOPUYECKON JTMUHOCTH;

¢usuueckozo eocnumanusa:

— c(hOpMUPOBAHHOCTh 3JI0POBOTO0 W 0Oe3omacHoro oOpasza KU3HHU, OTBETCTBEHHOTO
OTHOIIEHHSI K CBOEMY 3/I0POBBIO;

— NOTpeOHOCTh B (PU3UYECKOM  COBEPIICHCTBOBAHHWH,  3aHATHSX  CIIOPTUBHO-
03/10pOBUTEIBHOM 1€ TETbHOCTBIO;

- AKTUBHOE HEMPHUATHE BPEIHBIX NPHUBBIYCK H HMHBIX (HOpPM TPHUMHEHHS Bpeaa
(bU3UUIECKOMY U ICUXUYECKOMY 3/I0POBBIO;

mpy006020 60CRUMAHUA:

—  TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOII00ueE;

—  TOTOBHOCTh K AaKTUBHOM  JEATENbHOCTH  TEXHOJOTMYECKOM U  COIMAIbHOMN
HATNPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MNIAHUPOBATH M CAMOCTOSITEILHO BBIMIOJIHATH TaKyHO
NesITeTbHOCTb;

— UHTEpeC K pa3anyHbIM chepaM npodeccuoHanbHOM NesITeIbHOCTH, YMEHHE COBEpPIIATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TUIaHBI;

—  TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUHN BCel
KH3HU;

IKOS102UYEeCKO20 60CRUMAHUA:

- c(OPMUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYphl, MOHUMAHUE BIUSHUS COIUAIBHO-
HPKOHOMHYECKUX TMPOIECCOB HA COCTOSIHHE NPHUPOJHOH W COIMAIbHON Cpeibl, OCO3HaHHE
100aTBbHOTO XapaKTepa HKOJIOTHIECKHUX TTPOOIIeM;

— IUTAHUPOBAHHUE U OCYILECTBIIEHHE JIEHCTBUI B OKPYKAIOLIEH cpee Ha OCHOBE 3HAHHUS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

- AKTUBHOE HEMPUSATUE IEUCTBUI, IPUHOCSIINX BPEI OKPYKAIOIIEH CpEE;

—  yMEHHE  MpOTHO3MpPOBaTh  HEONAroNpUSATHBIE  SKOJOTUYECKHE  IOCIEICTBUS
NPEANPUHUMAEMBIX JACHCTBHI, MPEAOTBPAIIATh UX;



—  pacIIMpEHHE ONBITA ACSITEIbHOCTH SKOJIOTMUECKOI HAIPaBIECHHOCTH;

UEHHOCMU HAYYHO20 NO3HAHUA:

— c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON NPAaKTUKU, OCHOBAHHOTO HA JUAJIOre KYJbTYp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHHUE  SA3BIKOBOM W  YHUTATEIbCKOM  KyJIbTypbl Kak CpeAcCTBa
B3aMMOJEHCTBUS MEXKIY JTIOAbMH U ITO3HAHUS MHUPA;

- OCO3HaHHE [IEHHOCTU HAayYHOU JIeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIIATH MPOEKTHYIO U
UCCJIEIOBATEILCKYIO ACSITEIbHOCTh HHINBUAYAIBHO U B TPYIIIE.

MeTtanpeaMeTHble pe3yJabTaThI:

OBjajieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IEHiCTBUSIMH:

a) bazoevie 1ozuyecKue 0elucmeus:

— CaMOCTOSITENILHO (POPMYITUPOBATh M aKTyaJIM3MPOBATh MPOOJIEMY, paccCMaTpHUBATh €€
BCECTOPOHHE;

— yCTaHaBIWBATh CYIIECTBEHHBIM TMPU3HAK WM OCHOBAHHMS JUIsl  CPaBHEHUS,
KJIAaCCHU(PUKAIIUU ¥ 000O0IICHUS;

- OTIPENICTIATH 1SN JACSITCIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

— BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

— BHOCUTH KOPPEKTHUBHI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIETISIM,
OIICHUBATh PUCKHU IMOCIIECACTBUI JESITEILHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPo0JIeM;

0) 6azoevle uccnedosamenbcKue 0UCMEUs:

— BIIAJICTh HAaBBIKAMU  y4e€OHO-HCCIIEIOBATEILCKOW W  TMPOEKTHOW JESITEIIbHOCTH,
HABBIKAMU pa3perieHust npooiem;

— CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY TIOMCKY METOJOB PEIICHHS
MPaKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3IUYHBIX METOJIOB MTO3HAHMUS;

- OBJIQJICHHE BUJAMU JIEATEIbHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS, €0 MHTEPIPETALIUH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYalMsIX, B TOM YHCIE MPH CO3JaHHUH
y4€OHBIX U COLUATBHBIX MPOEKTOB;

— dbopMUpOBaHHE HAyYHOTO THIA MBIIUICHUS, BIIAJEHUE HAYYHOW TEPMHHOJIOTHEM,
KITFOYEBBIMU MTOHATHSIMHU U METOJIaMU;

- CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIEC 3a7a4l B 00pa30BaTEIIbHON NIEATEILHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

— BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTYaIM3UPOBATh 3aJady, BBIIBUTATH
TUTIOTE3y €€ pelIeHHUs, HAXOIUTh apryMEHTHI /IS JTOKa3aTeIbCTBA CBOMX YTBEPXKIACHHH, 3a7aBaTh
napameTpbl U KpUTEPUH PEIICHNUS,

— AHAIM3MPOBATh TMONYUYEHHBIE B XOJE€ pEIICHUS 3aJaddl pPe3yJbTaThl, KPUTUUYECKU
OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

— JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETCHHBIN OIIBIT;

— pa3pabaTeiBaTh TIJIaH peHIeHHss MnpoOJeMbl C Y4eTOM aHalu3a HMEIOIIUXCS
MaTepHATbHBIX U HEMATEPHUATBHBIX PECYPCOB;

— OCYIIECTBIISThH II€TICHANPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
npohecCHOHATLHYIO CPey;

- YyMETh TIEPCHOCHUTHh 3HAHUS B TIO3HABATEIBHYI0 U TPAKTUYECKYyI0 0O0JacTu
KU3HEICATCIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

— BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,



— CTaBUTH MPOOJIEMBI U 33]]a9H, JOMYCKAIOIINE aThTePHATUBHBIC PEIICHUS;

6) paboma c ungopmayueii:

— BIIQJICTh HABBIKAMHU TMOJIYYCHHUS WH(POpPMAIIMK W3 HWCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIICCTBIIATH TOUCK, aHAU3, CUCTEMATH3AIUI0 U UHTEPIPETALUI0 HHPOPMAIIH
pa3IMYHBIX BUJOB U (DOPM IMIPEICTABICHHUS,

- CO3/aBaTh TEKCThl B PA3MYHBIX (opMarax C y4eTOM Ha3HaueHus HHpopMaluu H
[[EJICBON ayTUTOPUH, BBIOMPAst ONTUMAIBLHYIO (POpMY TIPEIICTABICHHS U BU3yalU3alliu;

- OLICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OPMAIINHU, €€ COOTBETCTBHE MPABOBBIM U
MOpPaIbHO-ITHUYECKUM HOpMaM;

— UCIIONIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pPEIICHUH KOTHUTHUBHBIX, KOMMYHHMKAaTUBHBIX M OpPraHU3AIlMOHHBIX 3a7ad C COOJIIOJEHUEM
TpeOOBaHUI SPrOHOMUKM, TEXHUKHU OE€30M1aCHOCTH, TMTHMEHBI, PECYpPCOCOEpPEKEHUs, MPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM O€30MacHOCTH;

— BJIQJICTh HABBIKAMHU pACIIO3HABAHUSA W 3alIUTHl WHGOPMANUH, HWHPOPMAIIMOHHOM
0€30MacHOCTH JIMYHOCTH.

OgBjaieHHe YHHBEPCAJIbHBIMIH KOMMYHUKATHBHBIMU J1€CTBHAMM:

a) obwenue:

— OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;

—  pacmno3HaBaTh HEBepOaJbHBIE CPEJCTBA OOIICHHS, MOHUMATh 3HAYEHUE COIMAIBHBIX
3HAKOB, PAcIO3HABAThH MPEINOCHUIKY KOHPIUKTHBIX CUTYallUl U CMSTYaTh KOH(JIUKTHI;

- BIIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHHS ¥ B3aUMO/ICHCTBHUS;

— apryMEeHTUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(DIUKTHBIE CUTYALIUN;

—  pa3BEepHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAHHEM SI3BIKOBBIX
CPENCTB;

0) coemecmnasn oesasmeabHOCHb:

— MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIUBUIYAIbHOU PaOOTHI;

- BBIOMpATh TEMAaTUKY M METOABl COBMECTHBIX JEHCTBHI C y4eTOM OOIIUX WUHTEPECOB, U
BO3MOKHOCTEHN KayKJ0r0 4Je€Ha KOJIEKTUBA;

— MPUHUMATH 1I€TTM COBMECTHOHN JCSTENIHHOCTH, OPTraHW30BBIBATH M KOOPJAWHUPOBATH
JIEUCTBUS TIO €€ JOCTH)KEHHUIO: COCTaBIIATH IJIaH JEHCTBUM, paclpelessiTh PO C y4ETOM MHEHHM
YYaCTHUKOB, OOCYXKAAaTh PE3yIbTaThl COBMECTHON PabOTHI;

- OIICHMWBAaTh KadeCTBO CBOEr0 BKJIaJa M KaXJIOr0 YYAaCTHHKA KOMaHIbI B OOIIHi
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

— npeasiaraTh HOBbIE MIPOEKTHI, OLEHUBATh MIEH C MO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— KOOPJMHHUPOBATh W BBIMOIHATH PAaOOTy B YCIOBUSAX PEATbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

- OCYIIECTBIISATh TO3UTUBHOE CTPATETMUECKOE ITOBEJECHHWE B PA3JIUYHBIX CHUTYaIUSX,
MIPOSIBJISITH TBOPUECTBO M BOOOPaKEHHE, OBITH MHUITATHBHBIM.

OBjajieHHe YHHBEPCAJIbHBIMY PEryJsiTHBHBIMU J1€HCTBUAMM:

a) camoopzanu3zayus:

- CaMOCTOSITEIIbHO OCYIIIECTBIISITh TTO3HABATEIBHYIO JCSITEIIBHOCTD, BBISBISATH IPOOIEMBI,
CTaBUTh U (HOpMyIHUpOBaTH COOCTBEHHBIE 33/1aud B 00pa30BATENbHON NEATEILHOCTH U JKU3HEHHBIX
CUTYaIUsX;

— CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEHICHUS MPOOIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOUTECHUMH;

- JTaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

- pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;



- JenaTh OCO3HAaHHBIA BBIOOP, ApryMEHTHPOBATH €ro, OpaThb OTBETCTBEHHOCTh 3a
pElIeHHUE;

- OLICHUBATh MPHOOPETEHHBIN OIIBIT;

- crocoOcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO INIUPOKOH OHPYAULHUU B Pa3HbBIX
00JacTsX 3HaHUM, MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHB;

0) camoKoHmpob:

- JIaBaTh OLICHKY HOBBIM CUTYAallUsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIbHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

- BJIAJCTh HAaBBIKAMH IO3HABATEIBHOM pe(pIeKCHuH Kak OCO3HAHHS COBEpIIaeMbIX
JIEMCTBUM U MBICIIUTENBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

- HCIOJIb30BATh pUeMbl pedIeKCUH 7S OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

- YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

8) IMOUUOHAILHBLIL UHMETIEKH, RPEONONAZAIOWUIL CHOPMUPOBAHHOCHIb:

- CaMOCO3HaHUS, BKJIIOYAIOMIETO CHOCOOHOCTh TMOHMMAaTh CBOE AMOIMOHAIBHOE
COCTOSIHWE, BU/ICTh HANPaBJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIMOHAILHON c(epbl, ObITh YBEPEHHBIM
B ce0e;

- CaMOpETYJIMPOBAaHUs,  BKJIIOYAIOUIETO  CAaMOKOHTPOJb,  YMEHUE  NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE€ I[IOBEACHME, CIIOCOOHOCTh aJaNTHUPOBAaThCS K 3MOLMOHAIbHBIM
M3MEHEHUSM U NPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHMBALMU, BKIIFOYAIOIIEH CTPEMJICHUE K JOCTHKEHHUIO LIeJIM U YCIHEeXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATH, UCXO/Isl U3 CBOMX BO3MOKHOCTEH;

- AMIATHM, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSHUE APYTUX,
YUUTBIBaTh €r0 MpH OCYLIECTBIEHHMM KOMMYHHUKAIUM, CIIOCOOHOCTb K COYYBCTBHIO H
COIIEPEKUBAHHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh BBICTpauBaTh OTHOIICHUS C
JPYTUMH JHObMU, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC U pa3peiaTb KOHQIUKTHL;

2) npunamue cedsa u Opyzux arooei:

- NpUHUMATD ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

— NPUHUMATh MOTUBBI W AapryMEHThl JpYyrux JIOAed 0pu aHaliu3e pe3ysbTaToB
JESATEIIBHOCTH;

- IpU3HABaTh CBOE IIPABO U IPABO APYTUX JIIOJEH Ha OIINOKY;

- pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

IIpeaMeTHbIe pe3yabTaThI:

1) chopMHUpPOBAHHOCTH MPEACTABICHUN: O XUMUUYECKONW COCTABIISIONIEH €CTECTBEHHOHAYIHON
KapTUHBI MHpPA, POJM XUMHH B TIO3HAHUH SBJICHUH NPUPOABI, B (OPMHPOBAHWUU MBIIUICHHUS H
KYJBTYPBHI JINYHOCTH, €€ (DYHKIIMOHAIEHOW TPAMOTHOCTH, HEOOXOUMOM ISl pEIICHUS PAKTHUECKUX
3a]a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie;

2) BiaJeHUE CHCTEMOM XUMHYECKHX 3HAaHUM, KOTOpas BKIIOYAET: OCHOBOIOJATrarollne
MOHATHUSL (XUMHYECKUH SJIEMEHT, aToM, JJIEKTpOHHas 000J04YKa aToMa, s-, p-, d-3JIEKTpOHHBIE
opOHUTaTIM aTOMOB, MOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHCIIEHUS,
XUMHYECKasl CBf3b, MOJIb, MOJISIpHAs Macca, MOJISIpHBI 00BbeM, yYIJIepoAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIa, paguKall, HW30MEpHs, HW30MEpBl, TOMOJOTHYECKHHA psijI, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPOA- U a30TCOAEpKallue COSAMHEHMs, OMOJIOTMYECKH aKTHBHBIE BEIECTBa
(YyriaeBopsl, KHUpbL, O€NKH), MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC
COCIMHEHUS, KpHCTAUIMYECKass pelieTka, THIbBI XUMHUYECKUX peakuuil  (OKHCIUTEIbHO-
BOCCTaHOBUTEIIbHBIC, IK30-U SHIOTEPMUYECKHE, PEaKLIMU HOHHOTO 0OMEHA), pacTBOP, JIEKTPOIIHUTEHI,
HEDJICKTPOJIUTHI, DIEKTPOIUTHUECKAsT JUCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
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XMMHUYECKON Peakluu, XUMHUECKOE PABHOBECHE), TEOPUHU U 3aKOHBI (TEOPHs] XUMUUECKOTO CTPOCHHUS
opranvueckux BemectB A.M. byrnepoBa, Teopuss  3IEKTPOJIMTHYECKONM  JUCCOLIMALIUM,
nepuoanueckuii 3akoH J[.M. MenneneeBa, 3akOH COXpaHEHMsI MaccChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3BIK XUMHH, (DAKTOIOTHYECKHE CBEICHHMS O CBOWCTBAaX, COCTaBE, MOJYYCHHU H
0€3011aCHOM HCITOJIb30BAaHUM BAKHEHIIMX HEOPTaHUYECKUX W OPraHWYECKHUX BELIECTB B OBITY H
IPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

3) chOpMHUPOBAaHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE MPU3HAKM M B3aUMOCBA3b
U3YyYCHHBIX MOHATUN, TPUMEHITh COOTBETCTBYIOUIME MOHTHS MPH OMUCAHUU CTPOCHHUS U CBOMCTB
HEOPraHMYECKUX U OPTaHHMUECKUX BEIIECTB M UX MPEBPAIICHUH; BBISBIISATH B3aUMOCBSI3b XUMHUYECKUX
3HAHUH C TOHATUSMH U TIPEICTABICHUSMH JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

4) chopMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh HAWUMEHOBAHUS XUMHUYECKUX COCIUHEHUH
MEXYHApOJHOIO COK3a TEOPETUYECKOH M MPUKIAJHOM XHMUU U TpPUBUAJIbHBIE Ha3BaHMS
BO)XHEHIINX BEIIECTB (3TWUJICH, alleTHJIEeH, TIMLUEpHUH, (eHomn, dopMalblerui, yKCycHas KHUCIOTa,
[JIMIUH, YTapHbIM ra3, yriekuciblii ra3, aMMuUak, raiieHas U3BeCThb, HeralieHas U3BeCTb, UThEeBast
cojla U JpPYTux), COCTAaBJIATh (OPMYJbl HEOPraHMYECKUX U OPraHMYECKHUX BELIECTB, YPAaBHEHMS
XUMHUYECKHX peakluil, OOBSICHATh MX CMBICI; MOATBEPKIATh XapaKTEepHble XMMUYECKHE CBOWCTBA
BEIIIECTB COOTBETCTBYIOLIMMH SKCIEPUMEHTAMU U 3aMUCSIMH YPAaBHEHUH XUMUYECKUX PeaKIuii;

5)  chopMHpPOBAaHHOCTH  yYMEHUH  yCTaHAaBJIMBaTh  HPUHAAJIECKHOCTh  M3YYEHHBIX
HEOPraHMYECKUX M OPraHMYECKMX BELIECTB K OIpPECIEHHBbIM KJIacCaM W TPYyIMIaM COEAMHEHHH,
XapakTepu3oBaTh HMX COCTaB M BaKHEWIIME CBOMCTBA; ONpENeNsATh BUJIbl XMMHUYECKHUX CBS3Cil
(KOBaJIeHTHasi, MOHHAsl, METAIJINYECKasi, BOJOPOIHAs), TUIIbl KPUCTAIJIMYECKUX PEIIETOK BEIIECTB;
KJIaccu(pUIUpPOBaTh XMMUYECKHUE PEaKLIUY;

6) BJIaJilcHE OCHOBHBIMM METOJIaMU HAYYHOI'O MO3HAHUS BEIIECTB M XUMHYECKHX SIBICHUMN
(HabmroieHNe, U3MEPEHHE, SKCTICPUMEHT, MOJICTTMPOBAHHUE);

7) chOopMHUPOBAaHHOCT YMEHMH MPOBOJUTH pacyeThl IO XHUMHYECKUM QopMmyiaamM U
YPaBHEHHUSIM XUMHUYECKUX PEAKIMK C MCIIONB30BaHUEM (DU3MUYECKUX BEIWYHMH, XapaKTePU3YIOIIUX
BEIIECTBAa C KOJUYECTBEHHOIN CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) ra3oB, KOJINYECTBA
BEIIIECTBA; MCIOJIb30BATh CUCTEMHBIC XUMHUCCKUE 3HAHUS ISl MPUHATUS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CHTYaIlUsX, CBI3aHHBIX C BEIIECTBAMH U MX TIPUMECHEHHUEM;

8) cpopMHpPOBaHHOCTP YMEHHH IUTAHUPOBATh M BBIMOJIHATH XUMHYECKUH HKCHEPUMEHT
(mpeBpallleHusi OpraHWYeCKUX BEIIECTB IPU HarpeBaHWM, IOJYyYEHHE AITHJIEHA U H3yYEHHUE €ro
CBOICTB, KaUeCTBEHHBIEC PEaKIIMU Ha aJIbJEeTUbl, KpaxMall, YKCYCHYIO KUCIIOTY; JeHaTypalus OeNKoB
IpU HarpeBaHWM, LBETHbIC PEAKLIMUU OCNIKOB; MPOBOJUTH PEAKLUU HMOHHOTO OOMEHa, OINpeNeNsiTh
Cpelly BOJHBIX PacTBOPOB, KaUECTBEHHbIE peakIUU Ha cylb(daT-, KapOOHAT- U XJIOPU-aHUOHBI, Ha
KaTHOH aMMOHMS; pelIaTh 3KCIEepUMEHTalbHble 3afauu 1o temaMm "Metamisl" u "Hemetamsl") B
COOTBETCTBUM C TpaBUJIAMHU TEXHUKM O€30MacCHOCTH TMpU OOpalleHMH C BEIIEeCTBAMU H
71a00paTOpPHBIM 00OPYAOBAaHUEM; MPEACTABIATh PE3yAbTaThl XUMUYECKOTO HKCIEpPUMEHTa B (opme
3alMCU ypaBHEHUH COOTBETCTBYIOIIMX peakUud U (POpMyTUpoOBaTh BBIBOABI HAa OCHOBE ATHX
pe3ysbTaToB;

9) chopMHPOBAHHOCTh YMEHHSI aHATU3UPOBATh XUMHUECKYIO HHPOPMALIMIO, TOTYyYaeMyto U3
pa3HBIX HCTOYHHUKOB (CPeICTB MaccoBOM MH(OpMaIuu, ceTb HTepHET U Apyrue);

10) chopMUpPOBaHHOCTh yMEHHUH COOMIOAATh MpaBUIIa HKOJOTHUYECKH 11eJeco00pa3Horo
MOBEJICHUS B OBITY M TPYAOBOM NEATEIBLHOCTH B LENISAX COXPAHEHUS CBOETO 3/10POBBS H OKPY>KaIoIIeH
NPUPOJHON CpENbl; YYUTHIBATh OMACHOCTh BO3JCHCTBUS HA JKUBBICE OPTaHU3MBI OIPEIEICHHBIX
BEIIECTB, TOHUMas CMBICJI [TOKa3aTessl MPeesIbHOM TOMyCTUMON KOHLEHTPALUH;

11) nna oOy4aromuxcsi ¢ OrpaHMYCHHBIMA BO3MOXKHOCTSIMU 3JI0POBbs: CHOPMHPOBAHHOCTH
YMEHUS MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX MO3HaHMs BEIECTB M XUMHUYECKUX
SIBIICHUIA;



12) st cnenbix U CIa0OBUIAIIMX 00yUYaromuxcs: chopMUPOBAaHHOCTh YMEHHS UCIIOJIb30BATh

penbedHO TOUeuHYI0 cucteMy o0o3HaueHwuit JI. bpaiins nist 3anucu xumudeckux Gopmy.

CoxepxaHue JUCHUIUIMHBI «XUMHUS» HaNpaBlIeHO B TOM 4YHCIEe Ha (GOpMHUpOBaHUE
CIEAYIOLIUX 0OWUX KOMNEemeHYUull:

=
=
=
= o DopMyIMPOBKA
S & pMyJTip 3HaHuA, yMeHus
= 2 KOMIIeTeHI[HHU
=
=]
Z
OK 01 | BeiOupatb CrocoObl | YMeHust:
peleHus 3a1a4 | — pacno3HaBaTh 3aaqy u/va npobiiemy
npoeCCHOHANBEHOM B ITPO(heCCHOHATLHOM /WU COLMATIBHOM KOHTEKCTE
ACATCIIEHOCTH —  aHaJIM3UpPOBaAThH 3aaqy W/umm npooiemy
NPUMCHUTEIIBHO K | 1 BBIIEIATE €€ COCTaBHBIE YaCTH
PasIHIHBEIM KOHTCKCTaM —  onpeJeNIATh dTaNbl PELICHUs 3aa41
— BBUBIATH M O(PPEKTHUBHO HCKaTh HHPOPMAIIHIO,
HEOOXOIUMYIO JUISI pEIICHHSI 3a/1a9U /I TTPOOJIEMBI
—  COCTaBIISATh IUIAH JEHCTBUS
—  ONpeenaTh HeoOXOTUMbIE PECYPChI
— BIAJETh AKTyaJbHBIMH METOJIaMU paboThI
B Ipo(hecCHOHANIbHOM U CMEXHBIX chepax
— pean30BbIBaTh COCTABJICHHBIN MIIaH
— OIICHMBATh PE3yNAbTaT M MOCIEACTBHSI CBOUX ICHCTBHIA
(caMOCTOSATEIHHO WJIH C TOMOIIHIO0 HACTABHHUKA)
3HaHus:
— aKTyaJbHBIH  Mpo(eCcCCHUOHATBHBI W COLMAIBHBIN
KOHTEKCT, B KOTOPOM MPUXOIHUTCS padOTaTh U )KUTh
— OCHOBHBIE HCTOYHHKH HMHPOPMAIUU U  PECYpCHI
TUIS peleHus 3aaq u npodiem
B IPO()eCCHOHATHHOM H/HJIM COIIMATBHOM KOHTEKCTE
— CTPYKTYpY IUIaHa AJis pelieHus 3a1a4
— TIOPSIJIOK  OIEHKM  PE3YyJbTAaTOB  pEIIeHUS  3aaad
poECCHOHATBHON JEATEHHOCTH
OK 02 | Ucnonb3oBaTh Ymenus:
COBPCMCHHBIC CPEeACTBA | —  oOmpeAeNsITh 3aJa4H JIJIsl TOMCKa HH(OopMaIuu
ITOHCKa, aHallu3a | —  onpenensiTh HEOOXOAMMbIE HCTOUHUKHN MH(DOpMALNH
1 VHTCPIPCTANN | _  ppapypoBaTh HpoLECC TOMCKA;  CTPYKTYPUPOBATh
uHbOpMAITHH, 1| nonyyaemyro uadopmanuro
WH()OPMAITMOHHBI
(bopmammo N —  BBLIENATH HanboJiee 3HaYMMOe B IepeyHe HHpOopMaliu
TEXHOJIOTUU TUIst
— OIEGHWBATh NPAKTUYECKYI0 3HAYUMOCTH pPe3yJIbTaTOB
BBITIOJTHCHHUS 3amad
. MIOUCKA
npodeccnoHanbHOMI
B — — ohopMIIATE pe3ynbTaThl TOMCKA, MPUMEHSITH CPEICTBA

WH(pOPMAITMOHHBIX TEXHOJIOTHI1 JUTS pemeHns
po(hecCHOHANBHBIX 3a7a4

—  HCIIOJIb30BaTh COBPEMEHHOE IPOTPaMMHOE
obecrieueHne

— HCIOJIb30BaTh  pa3jIMyHble  IUQPPOBBIE  CPEACTBA
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JUIsI pelieHus MpodeccnoHaIbHBIX 3314

3HaHud:

— HOMCHKIIaTypa HH@OPM&HHOHHHX HNCTOYHHUKOB,
IIPUMCHACMEBIX B HpO(l)eCCI/IOHaJIBHOﬁ ACATCIIbHOCTH

— TpueMbl CTPYKTYpUPOBaHMsI HH(OpMAIUU

IIOHUCKa
cpeacTBa

— ¢opmar oopmIIeHUs PE3YNIHTATOB
uHpOpMaIInH, COBpPEMECHHBIC
U yCTpOHCTBa MHPOPMATH3AIUU

— TOPAIOK UX NMPUMEHEHHS U MPOrpaMMHOE 0OecredeHune
B npodeccuoHanbHOM NEeSATEIbHOCTH
B TOM YHCJIE C HCIIOJIH30BaHNEM U (PPOBBIX CPEICTB

OK 03 | IlnanupoBath U | YMeHusi:
pcajin30BbIBaTh — OIpeAesATb  aKTYaJbHOCTb  HOPMAaTHUBHO-IIPAaBOBOM
COOCTBEHHOE JIOKYMEHTAIMU B Npo(heCCHOHAIBLHON AesITeIbHOCTU
npodecCHOHaNbHOE U —  [OpuMeHsTh COBPEMEHHYIO Hay4YHYIO
JINYHOCTHOC PasBHUTHE, | poheccHOHATBHYIO TEPMUHOJIOTUIO
HPCAIPHHIMATEITBCKYIO —  omnpenenaTh u BBICTPAaNBaTh TPaeKTOPUH
ACATCIIBHOCTD 5 B | nmpogeccronanbHOro pasBuTHA M CaMOOOPa30BaHUs
npogeccHonanbHoit cepe, [ MIPE3EHTOBATh OM3HEC-HJICIO
UCIOJb30BATh 3HAHUA 10
o ., | — omnpenensTh HICTOYHUKU (PMHAHCUPOBAHUS
MpaBoOBOW H (UHAHCOBOU
I'PaMOTHOCTH nanus:
B PAMTHYHBIX JKM3HeHHpX | | COBPEMEHHAS Hay4yHas u npodeccuoHaIbHas
CHTYAIHAX TEPMHUHOJIOTUS
—  BO3MOXXHBIE TPACKTOPHH MPO(PECCHOHAITBHOTO Pa3BUTHUS
1 caM000Opa30BaHUs
OK 04 | DddexTuBHO YmeHus:
B3aUMO/ICHCTBOBATh u | — OpraHu30BbLIBAThH paboty KOJIJICKTHBA
paboTaTh B KOJUIEKTUBE | 1 KOMAHIIBI
1 KOMaHAC — B3aUMOJCHCTBOBaTb C  KOJUIETAMH, PYKOBOZCTBOM,
KJIMEHTaMH B X071€ MPO(heCCHOHATBHON 1ESTETbHOCTH
3HaHun:
— IICHUXOJIOTMYECKHE OCHOBBI JI€ATEIbHOCTH KOJIJIEKTHUBA,
MICUXOJIOTMYECKHE OCOOEHHOCTH JINYHOCTU
—  OCHOBBI IPOEKTHOM JESTEIBHOCTH
OK 05 | OcymiecTBisTh YCTHYIO | YMeHMusI:
u INUCbMEHHYIO | — TpaMOTHO M3JlaraTb CBOM MBICIM U OpOPMIISTH
KOMMYHUKAITMIO Ha | TOKYMCHTEI o npodeccuoHaTbHON TEMAaTHUKE
roCyJapCTBCHHOM  A3BIKC | Ha TOCYIAapCTBEHHOM SA3BIKE, MPOSBIIATH TOJICPAHTHOCTH B
Poccuiickonn ®ezepanun € | paboyeM KOJIEKTUBE
y4eToM ocoOeHHOCTEeHN | 3panus:
COMHATILHOTO U | - 0coOCHHOCTH COMATIBHOIO M KYJIBTYPHOIO KOHTEKCTa
KYJABTYPHOTO KOHTCKCTA — TpaBuia oopmienus JIOKYMEHTOB
Y TIOCTPOEHUSI YCTHBIX COOOIIEHU I
OK 06 | ITposiBIsATE  IpaXkIaHCKO- | — VYMeHHUSs:
ITaTpHOTHIECKYIO —  OIHKCHIBATh 3HAYMMOCTb CBOEHU CIIELUAIIBHOCTU
HO3HUIIHIO, —  OPUMEHSTh CTaHIAPTHI AHTHKOPPYIIIHOHHOTO
JI€MOHCTPUPOBATH TTOBEICHHS
OCO3HAaHHOE (U014 N Wp——
Ha OCHOBC TPAJMLMOHHBIX | oypyipoers  rpakIaHCKO-MATPHOTHYECKOM  TIO3MIIHHL,

POCCUMCKHX JYXOBHO-

POCCHUICKHUX JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH
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HPAaBCTBEHHBIX LEHHOCTEH, | — 3HAYUMOCTD pogecCOHATbHON JeSITebHOCTH
B TOM YHCIE€ C YYETOM | CHElHaIbHOCTH
rapMoHM3alnn —  CTaHJapTHI AHTUKOPPYILMOHHOTO TOBEICHUS
MC)KHAIMOHAIIBHBIX U | 1 mocnencTBus €ro HapyIeHUs
MEXPEITUTHO3HBIX
OTHOILLUEHUH,  IPUMEHSITh
CTaHJapThl
AHTUKOPPYILMOHHOTO
IOBEJICHUS
OK 07 ConeiicTBOBaTH — VYmMmeHus:
COXPAaHCHHIO OKPYXKAIOWIEH | —  coG0aTh HOPMBI SKOJIOTHYECKO# 6€30MacHOCTH
CpCARL, —  OMpEACNATH HAIPABIICHUS pecypcocoepexeHus
pecypcocOepeKeHHuio, B paMKax npodeccHOHaIBHOM JEATEIbHOCTH
HPAUMCHSTD SHAHUA | 10 crierualibHOCTH, OCYHIECTBIIATH PAbOTy C COOJIOJCHHEM
00 HM3MCHCHMHM KIMMATa, HPUHIIKAIOB OEPEXKIUBOIO IPOU3BOICTBA
NPHHIMNBL  GepexcIiBoro | _ OpPTraHU30BBIBaTh MPOPECCUOHATBHYIO JESTEIBLHOCTh
HPOU3BO/ICTBA, . C YYETOM 3HAHHUI 00 M3MEHEHUW KIUMATHYECKUX YCIOBHI
3G GEKTUBHO J1€HCTBOBATH peruona
B Ype3BbIUaliHbIX .
J—— —  3HaHug: _
— IpaBWIa 3KOJOTMYECKOW Oe30IacHOCTH IpH BEACHUU
npodecCHOHAIBHOMN 1S TEIbHOCTH
— OCHOBHBIE pecypchl, 3a/1eiCTBOBaHHbIE
B MMPO(eCCUOHAIBHOM JIEATEITLHOCTH
— nyTH obecnieueHus pecypcocOepexeHus
—  TIPUHIMIBI OEPEeXIIUBOrO MPOU3BOICTBA
— OCHOBHBIE HAampaBJ€HUS H3MEHEHUS KIMMATUYECKUX
YCJIOBUM pernoHa
OK 08 | Mcmonp3oBath CpPEACTBA | — YMeHHUs:
(hu3nvecKOil KyIbTYPBI VISl | —  BCHONB30BATh (GU3KYIBTYPHO-03/I0POBUTEIIBHYIO
COXpaHCHUA U YKPCIUICHUA | nedTenbHOCTh JUISl YKPEIUICHHsS 310pOBbsI, JIOCTHKECHUS
3710poBbsl B ITIPOLECCC | ;xp3HEHHBIX U NMPO(ECCHOHANBHBIX IIeNei
npodeccuonabHo — TOPUMEHSTH PAIMOHAIBHBIE MPUEMBI JIBHUTATEIbHBIX
ACATCIILHOCTH 1| pyrximii B npodeCCHOHATBHOMN eI TETBHOCTH
TIOAICpAH A —  IIOJIB30BaThCA CpeICTBaMu IpOpHIAKTUKU
HeO6XOHHMVOFO YPOBHA | pepemanpsoxenmus, XapaKTepHbIMU e JAHHOM
busiraeckort CHEINAIbHOCTH
MOAITOTOBJIEHHOCTH
—  3Hanus:
— ponb (u3MUecKOM KyJIbTYpbl B OOIIEKYJIbTYpHOM,
po(ecCHOHAILHOM U COIMAJIbHOM Pa3BUTHU YeJIOBEKa
—  OCHOBBI 3/10pOBOr0 00pa3a KHU3HH
—  yCIIOBHS npodeccuOHaTbHON JESATEIIBHOCTH
Y 30HBI pHCcKa (PU3MYECKOT0 3/JOPOBbS Il CIIEIUATLHOCTH
— cpezacTBa NPO(UIAKTHKY NEePEHANPIKEHUS
IIK 2.1. | Opranu3oBbIBaTh pazIu4HbIE | YMEHUS:
BUAJBI JACATCIIBHOCTH | —  KCMOJb30BaTh MOJYUYEHHYIO HHGOpMaLuoo A
(mpeameTHas; HUTPOBAd; | OpraHu3alud  pasiiu4HbIX BHUAOB  JEATEILHOCTA U
TpyJlOBas; IIO3HABATCJIbHAS, | OOMIEHUS JETed paHHEro M JIOIIKOJIHHOTO BO3pacTa B
HCCIIEea0BaTCIIbCKasa U | TeyeHHUE THA
IIPOEKTHAsT  JAEATEIbHOCTH; | 3HaHuA:
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XY/I0)KECTBEHHO-TBOPUCCKAS;
MMPOAYKTUBHAA ACATCIBHOCTDH
U 7Ap.) u oOmeHue aere

— TCEOPETHYCCKUEC OCHOBBI XUMHNU

paHHEro H  JIOILIKOJIbHOI'O
BO3pacra.
[IK 3.1. | IlnanupoBatb M TNPOBOJUTH | YMEHHUSI:
3aHATHUA C J€TbMU PAHHEIO U | — HAXOAWTh IICHHOCTHBIM acIIeKT yqe6H0ro 3HAaHUA U
JAOILLIKOJIBHOI'O BO3pacTa. uHpopmanuy, obOecreynBaTh €ro  TOHMMaHUE W
HepeKuBaHue JETbMU PaHHETO U JOILIKOJIBHOI'0 BO3pacTa
3HaHus:
— TEOPETUYECKUE OCHOBBI XUMUU
I[IK 4.2. | Opranu3oBbIBaTh U | YMeHus:
IIPOBOJNTH JOCYTOBYIO | — HCIIOJIb30BAaTh  MOJYYCHHYIO HMH(QOpMAIUIO Ui
ACATCIBHOCTD, PAa3BICYCHUS | IPOBEAEHUS JOCYTrOBOM JAEATEILHOCTH U Pa3BICYEHHUH 110
B IPYINIAX JETeH PaHHETO U | pealus3aluu HallpaBJICHUN (marpuoTuyeckoe,
AOILIKOJIBHOI'O BO3pacTa. COLIMAJIBHOE, IO3HaBaTEIbHOE, ¢dusnueckoe u
030POBUTEILHOE, TPYAOBOE, ATUKO-3CTETUYECKOE)

BOCIIMTAaHUS JCTCH PAHHCTO U JOIIKOJIbHOI'O BO3pacTa

3HaHus:

— TCOPCTHYCCKHEC OCHOBBI XMMHUU
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2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJILHOMN JJUCIIUILIMHBI

«XHUMUSA»

2.1. Tpy10eMKOCTb OCBOEHHS 1M CHUILIUHBI

Bupa yueOHoii padoThl

Oovem ¢ uacax

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

30
TeopeTuieckoe o0ydeHue
MpaKkTUYeCKHe  3aHATHA (M3 HUX  1OpodecCHOHaTbHO-OPUEHTHPOBAHHOE 30/10
cojiep)aHue — B popMe MPAKTHIECKOM MOATOTOBKH )
[IpomexyTouHas aTTecTauusA (IK3aMeH) 12
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2.2. ConeprxaHue QTUCUHILTHHBI

Obvem uacos

Haumenosanue pazoenos u mem Cooeporcanue yuebnoeo mamepuana, 1a00pamopHsie U npaKmuiecKue 3aHamusl
Teopusa | Ilpakmuka
1 2 3 4
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 2 4
Tema 1.1. OcHOBHOE coziepKaHne
CtpoeHue aTOMOB XUMHYECKUX
3IIEMELTOR " npupoza Teopetnueckoe o0yueHue
XUMUYECKOHU CBS3U . .
CoBpeMeHHast MOfieNlb CTpoeHUsT aToMa. CUMBOJIMYECKHUM A3bIK XUMHH. XUMHUYECKUH 3JIEMEHT. 2
OnexTpoHHas KoHurypauus aroma. Knaccudukanus XMMHYECKHX >3JIEMEHTOB (s-, p-, d-
3JIeMEHTHI). BaneHTHbIe 351eKTpoHbl. BaneHTHOCTh. DIEKTPOHHAS MPUPOIa XUMUYECKON CBSI3U.
DNeKTPOOTPULIATETLHOCTh. BUIbI XUMUYECKOHN CBsI3U (KOBaJICHTHAsl, MOHHAsS, METaJUIMUecKasi,
BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHUs
[IpakTuueckue 3aHATUS
[IpakTuueckue 3amaHus HAa YCTAHOBJICHHE CBSI3M MEXKIY CTPOCHHEM aTOMOB XHMHYECKUX 2
3JIEMEHTOB U MEPUOJANYECKUM N3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COECIUHEHUN
B COOTBETCTBHH C MOJIOXKEHHUEM [lepnoanyeckoil CUCTEMBI.
Tema 1.2. OcHOBHOE coziepKaHue
Ilepuoanueckui 3aKOH 51
tabmuma J[.1. MenaeneeBa IIpakTHyecKue 3aHATHUsI
[lepuonnueckas cucrema xumuyeckux dsiaeMeHTOB J[.MI. MennaeneeBa. @U3HMYECKUI CMBICI 2
[Tepuonuueckoro 3akoHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOICTB
XUMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIO)KEHUEM XHUMH4YecKoro sjemeHTa B Ilepuonnueckoit cucreme. MUPOBO33pPEHUYECKOE U
Hay4Hoe 3HaueHue [lepmoanueckoro 3akona /.M. Menneneesa. IIpornosst JI.11. Menneneesa.
OTKpBITHE HOBBIX XHUMHUYECKUX JIEMEHTOB.
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Pemenne MNpakTUKO-OPMEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM HA  XapaKTEepU3alUI0
XAMUYECKHUX 2JIEMEHTOB «MeTaTniecKue / HEMETAJIMYECKHE CBOIiCTBa,
3HeKTpOOTpI/ILIaTeJIBHOCTB XUMHUYCCKUX DJJIIEMCHTOB B COOTBETCTBHUH C HUX E)J'IGKTpOHHBIM
CTPOCHHEM M TIOJIOKEHHEM B IIEPUOJUYECKON CHCTeME XHMHUYecKux odnemeHToB JI.1.
Menneneena

Paznen 2. Xumuueckue peakuumn

Tema 2.1. Tumel XUMHYECKUX

OcHOBHOE COZCPpIKAaHUE

peakuuii

TeopeTI/Iqecxoe O6y‘IeHI/I€

KHaCCI/I(l)I/IKaIII/DI N TUIIBI XHMHWYCCKUX peaKuHﬁ C Y4YaCThUEM HCOPraHM4YCCKUX BCUICCTB.
CocraBienne ypaBHeHI/Iﬁ peaKHI/Iﬁ COCIUHCHUA, PA3JIOKCHHUA, 3aMCIICHUA, O6MeHa, B T.4.
peaKuHﬁ ropCHus, OKUCICHUA-BOCCTAHOBJIICHUA.

YPaBHeHI/IH OKUCJICHHS-BOCCTaHOBJICHUS. CTeneHb OKHCIeHU. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBieHue u YpaBHHUBAHUC  OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIX peaKum"I MCTOA0OM
QJICKTPOHHOI'O OajaHca.

HpaKTI/I‘{eCKHe 3aHATUA

KonnuecTBeHHble OTHOIIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U
pacueTsl 10 ypaBHEHUSM XMMHMUYECKHUX peakuuil. Monp Kak eIMHuIa KOJIWYECTBa BEIIECTBA.
MossipHast Macca. 3aKOHBI COXPAHEHUS MacChl M 3HEPruu. 3aKkoH ABorajpo. MossipHblil 00beM
razoB. OTHOCUTENbHAS IOTHOCTh ra30B. PacdeTbl MO ypaBHEHHMSIM XMMHYECKMX peakuui ¢
HCIOJIb30BAaHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIOBHUS) Ia30B, KOJMYECTBA BELECTBA

Tema 2.2. DnexTpoiauTHYecKas

OcHoBHOE cofiepKaHue

JHUCCOLYAIN 1 MOHHBII oOmeH

Teopernueckoe o0yueHue

Teopust 3MEKTPOJUTHYECKON aucconranvu. MoHbL. DIEKTPOIUTHI, HEJIEKTPOJIUTHI. Peakiuun
noHHOro oomena. CocTaBjieHHE peakluii HOHHOTO OOMEHA IyTeM COCTaBIIEHUS UX TOJHBIX H
COKpAIIIEHHBIX MOHHBIX ypaBHEHUW. KHCIOTHO-OCHOBHBIE peakiMH. 3aJaHHsl Ha COCTABJICHHUE
HMOHHBIX peakLHi
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JlaGopaTopHbIe 3aHATHS

JIaGoparopHas paboTa “THIBI XUMHUYECKUX PEaKIUn”.

HccnenoBanre THIOB (10 COCTaBY M KOJMYECTBY MCXOAHBIX U OOpa3yIOIIMXCS BEIIECTB) U
NPU3HAKOB XMMHUYECKUX peakiuid. [IpoBeieHue peakuuii MOHHOTO OOMEHa, ONpeACICHUC
Cpelbl BOJIHBIX PAaCTBOPOB. 3a/IaHUs HA COCTABJICHHE HOHHBIX PEaKIunii

Konrponsnas padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUUCCKHEC PCAKIINUN

Paznea 3.

CTpOCHHe M CBOMCTBA HEOPraHnvIeCKUuX BeIIECTB

Tema  3.1. Knaccudukanms,
HOMEHKJIaTypa u CTpPOCHHUE
HEOPraHUYECKHUX BEIECTB

OcHOBHOE COACPIKAHUC

TeopeTI/Iqecxoe o6yquHe

IIpenmer Heopranuueckoil xumuu. Kiaccudukauus neopranuuyeckux BemiecTB. IIpocteie u
cll0KHbIe BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCH[BI, TUAPOKCUIbI, KUCIOTHI,
coinu). BzauMocBA3b HEOpraHMYECKMX BEIIECTB. ArperatHble COCTOSHHUS — BEILECTBA.
Kpucrannmuueckue u amopduble BemecTBa. THIBI KPUCTAJUIMYECKHX PEIIETOK (aToMHasl,
MOJICKYJISIpHasi, MOHHAs, MeTajulndyeckas). 3aBUCUMOCTb (DU3MYECKHX CBOMCTB BEIIECTBAa OT
THINA KPUCTAINIMYECKON peIIeTKH. 3aBUCUMOCTh XMMHUYECKOM aKTMBHOCTHU BEIECTB OT BUJA
XUMUYECKOH CBSI3U M THIA KPUCTANTNYECKOH pemeTku. [IpuunHbl MHOrooOpasus BEIecTB

[IpakTueckue 3aHATHS

Pemenne MPAKTUYCCKUX 3aHaHI/II\/II Io KJ'IaCCI/I(bI/IKaHI/II/I, HOMCHKJIATYypE HW XHUMHYCCKUM
(l)OpMy.HaM HCOPTaHUYCCKUX BCHICCTB Pa3IMYHBIX KIJIACCOB (yrapHLIﬁ ras, er'ICKI/ICJ'IHﬁ ras,
aMMHUaK, ramcHas HW3BECTb, HErami€Has H3BCCTb, IIUTBCBaAA COJa H I[pyrI/IX)I Ha3bIBaTh H
COCTaBJIATb (bOpMy.HBI XUMHYECCKUX BCUICCTB, OIMPEACIIATDL NPUHAMJICIKHOCTD K KJIACCY.

IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPKAHUE

Hctounuku xumudeckoi MHPopmanuu (cpeAcTB MaccoBoM HMHpopmanuu, cetb VHTEepHET U
npyrue). [louck napopmMauu 1no Ha3BaHUIM

Tema 3.2. OUUKO-XUMUYECKHUE

OcHoBHOE cofepkaHue
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CBOICTBa Heoprannueckux | Teopernueckoe oOyueHue
BEIIECTB -
Meramnel. O0mue (Gu3ndeckue M XUMHUYECKHEe CBOWCTBa MeTawioB. CrocoObl MOTYYEHHS. 2
3HayeHHe METAJUIOB U HEMETAJUIOB B MPUPOJIE U KU3HEAEATEIIbHOCTH YEJI0BEKAa U OPraHU3MOB.
Koppo3sust MeTarmioB: BUAbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU
Hemeramnpl. O0mue gusnyeckue U XMMHUECKHUE CBOMCTBA HEMETAJIOB. TUIIHYHBIE CBOMCTBA 1
HemeraiioB IV— VII rpynn. Knaccupukanuss m HOMEHKIATypa COSIMHEHHH HEMETaJlIOB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPOJIE
XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIAaCCOB HEOPTaHMYECKUX BEILECTB (OKCUIOB, TMIPOKCUIIOB, 1
KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEILIECTB, BOJOPOIHBIX
COEIMHEHUH, BBICIIMX OKCUJIOB U THAPOKCHUJIOB
IIpodeccrnonaILbHO-OPUEHTHPOBAHHOE COJIEPKAHME
Pemenune mnpakTHKO-OpUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUil Ha CBOMCTBa, COCTaB,
[oJIlydyeHue U 0e30IacHOe HCIIOJIb30BaHUE BaKHEHIINX HEOPraHWYECKUX BEILECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJIOBEKa
Tema  3.3. Unentuduxanus| OcHOBHOE cosepiKaHue
HEOPraHUYECKUX BEIIECTB
JlaGopaTopHblie 3aHITHS
JIaGopatopHas pabota «neHTHHuKaMs HEOPraHUIECKUX BELIECTBY.
Pemenue sxcnepyuMeHTaNbHBIX 33]1a4 IO XUMUYECKUM CBOMCTBAM METAJNIOB U HEMETAJIOB, 10O
pacrno3HaBaHUIO U MOJYYEHHUIO COEANHEHUH METAJIJIOB U HEMETAIIIIOB.
Nnentudukanus HEOpPraHMYECKUX BEIIECTB C MCIOIb30BAaHUEM HUX (U3HKO-XUMUYECKUX
CBOWCTB, XapaKTepHBIX KayeCTBEHHBbIX peakuui. KauecTBeHHBbIe peakiuu Ha cCyiabdar-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHMSI
KonTponbhas pabota 2 CBolicTBa HEOPraHUYECKUX BELIECTB 2
Pa3nea 4. CrpoeHne 1 CBOICTBA OPraHUYeCKHUX BelleCTB 13
Tema 4.1. Knaccudukanus,| OcHOBHOe coliepKaHHe

18




CTpOCHHE

U HOMEHKJIATypa
OpPraHUYECKUX BEILECTB

Teoperuueckoe oOydeHue

[losiBieHHE M pa3BUTHE OPraHUYECKOM XMMHH Kak Hayku. [IpeamMer opraHM4ecKOd XUMHHU.
MecTo u 3HaYeHHE OpPraHMYeCKON XUMHUHU B CUCTEME €CTECTBCHHBIX HAYK.

XUMHYECKOE CTPOCHHE KakK IIOPSJOK COCIMHEHHMS aTOMOB B MOJIEKYyJE€ COINIACHO HX
BaJICHTHOCTH. (OCHOBHBIE TIOJOXEHUS TEOPHUM XUMHYECKOIO CTPOEHHUS OpPraHMYeCKHX
coenunenniit A.M. bytiepoBa. YTiepoHbIii CKENEeT OpraHUuYECKONH MOJIEKYJIbI. 3aBHCHUMOCTD
CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHSI MOJIeKyJ1. FI30Mepus 1 H30MepBl.

[IpakTrueckue 3aHATUS

Homenknatypa  opraHM4eckMX  COEAMHEHHUH  OTHAEIbHBIX  KJIaccoB  (HACBILIEHHBIE,
HEHACBIILIEHHbIE M apOMaTUYeCKHE YIJIEBOJOPOJbl, CHUPTHI, (HEHOJBI, albJIETUibl, KETOHBI,
KapOOHOBBIE KHCIOTHI M Jp.) Pacuersl mpocteiimieli ¢opMyiibl OpraHUYeCKOW MOJIEKYIIbI,
UCXO0/1 U3 BJIEMEHTHOT0 cocTana (B %)

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHNE

CocraBjieHHE TIOJHBIX M COKpAIIEHHBIX CTPYKTYPHBIX (OPMYJI OpPraHMYECKHX BEIIECTB
OTJENbHBIX KIACCOB, HWCIONb3ysd HUX Ha3BaHUS [0 CUCTEMAaTHYECKOM U TPHUBHAILHOMN
HOMEHKJIAType (3TWJIEH, aleTHJIeH, TJIULIepuH, (eHon, ¢opMmanabaerui, yKCycHas KHCIOTa,
TJIMIIHH).

Tema

4.2.

CBoiicTBa

OPraHNYeCKUX COCTUHEHUHN

OcHoBHOE cofepkaHue

TeOpeTI/I‘ICCKOC o6yquI/Ie

OU3NKO-XUMUYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHUN OT/ENIbHBIX KJIAacCOB (0COOEHHOCTH
KJIacCU(UKALMM ¥ HOMEHKJIATyphl BHYTPU Kjacca; FOMOJIOTMYECKUN pax U oOuas (opmyina;
n3oMepus; pU3NUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CTIOCOOBI MOTYUEHUS ):

— TIpelesIbHbIE YTIIEBOJOPObl (aJKaHbl M IUKIOAIKaHbl). ['OpeHne MeraHa Kak OJUH U3
OCHOBHBIX MCTOYHHMKOB TeIlJla B TPOMBIIUIEHHOCTH U ObiTy. CBOMCTBa NPUPOAHBIX
YIJI€BOJIOPOIOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HenpeeNbHble (aIKeHbl, AIKUHBI U aJIKaJUeHbl) U apOMaTHYECKHE YTieBoa0poAbl. ['opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBAPKU M PE3KH METAJNIOB
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— KHUCIJIOPOJICOJIEpKAIIME COSAUHEHUsS (CUpThl U (PEeHOIIBI, KapOOHOBBIE KHCIOTHI U 3(UPHI,
albJETUABl U KETOHBI, XHUpbl, yriaeBoAsl). IlpakTnyeckoe mpUMEHEHHE HSTUIIECHIIMKOIIA,
rnunepuHa, penona. [Ipumenenne Gopmanbaernaa, aleTaibIeruaa, YKCyCHOW KUCIOTh. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. Motollye cBOiCcTBa MbLIa

— a30TCO/EpIKaIllUe COEIMHEHMs (aMUHBI U aMMHOKHUCIOTHI, Oenku). BbicokoMoneKyssipHble
coeMHEHUs (CUHTETHYECKHE W OMOJIOTHYECKU-aKTHBHBIC). MOHOMEp, MOIUMEp, CTPYKTYypHOE
3BeHO. [lonumepur3anys 3TuIeHa Kak OCHOBHOE HAIPaBJICHHUE €r0 UCIOJIb30BaHuUs.
I'eneTndeckas CBsI3b MEXKy KJ1acCaMu OPraHU4ECKUX COCIMHEHHUN

HpaKTI/I‘{CCKHe 3aHATHUA

CBoiicTBa OpraHMYECKUX COEIMHEHUH OTAEIbHBIX KJIAcCOB (TpUBHMAJIbHAS U MEXAyHapoJHas
HOMEHKJIaTypa, XMMHMYECKHE CBOMCTBA, CIOCOOBI IIOJIy4EHHUS): MpeleibHble (aJKaHbl U
LUKJIOAIKAHbl), HenpeAeiabHble (AJKEHbl, aJIKUHBl W aJKaJWEHbl) U apoOMaTUYECKHe
YIIEBOAOPOABI, CIIUPTHI M (EHOINBI, KapOOHOBBIE KUCIOTHI M 3(UPHI, adbJACTHIbl U KETOHBI,
aMUHBl M AaMUHOKHUCIIOTBI, BBICOKOMOJIEKYJIIPDHBIE COEAVUHEHMs. 3aJaHUsl HAa COCTaBJICHHE
YpaBHEHUH XMMHUYECKUX PEAKLUI € ydacTHEM OpraHMYECKHUX BELECTB HAa OCHOBAHHUU HX
COCTaBa U CTPOCHHUS

CocraBieHue cxeM peakuuil (B TOM 4YHCIIE IO MPEAJOKEHHBIM ILEeMOYKaM MpeBpalleHHi),
XapaKTepU3yIOIIUX XUMHUYECKHUE CBOWMCTBA OPraHMYECKUX COEAMHEHMHM OTIEIbHBIX KJIACCOB,
CIOCOOBbl HMX TMOJIyYE€HHs] W Ha3BaHME OPraHMYECKUX COEAMHEHHH 10 TpPUBHUAIBHOM WiIH
MEXTyHapOJAHON CUCTEMAaTHYECKOW HOMEHKIATYpE.

JIaGoparopHas paboTa

JIaGopartophas pabota “IIpeBpalieHuss OpraHMUECKUX BEIIECTB PU HarpeBaHUH'".
[lonydyeHue sTuieHa W H3y4YEHHE €ro CBOMCTB. MopaenupoBaHUE MOJEKYJT U XMUMHUYECKUX
IIPEBPALIEHUI Ha IPUMeEpE 3TaHa, 3TUIIEHA, alleTUIIEHA U JIp.

IIpodeccnoHaNIbHO-0PUEHTHPOBAHHOE COACPKAHUE

Pemenne MPAKTUKO-OPUCHTHUPOBAHHBIX TCOPETUYCCKUX SallaHI/Iﬁ Ha CBOICTBa OpTraHNYCCKUX
COG)]I/IHGHI/Iﬁ OTACIBHBIX KJIAaCCOB
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Tema 4.3.

Wnentudukanuss OpraHuYecKux
BEIIECTB, WX  3HAYECHUE U
INpUMEHEHHEe B  OBITOBOW H
MIPOU3BOACTBEHHOMN
NEeATEIbHOCTH YEJIOBEKA

OcHoBHOE coJiepKaHue

Teoperuueckoe oOydeHue

buooprannueckue coequnenus. [Ipumenenue u Ouonoruyeckast posib yrieBogoB. OKHUCIeHUE
YIJIEBOAOB — MCTOYHUK DHEPTUU KUBBIX OpraHn3MoB. OOJIaCTH MPUMEHEHHS aMHHOKHUCIIOT.
[IpeBparenus 6e1KoB MUK B opranusme. buonorndeckue Gpynkuuu 6enkos. buonoruueckue
¢byHKIMY XUpOB. PO Oprannveckoil XuMuM B pelIeHnd Ipo0IeM MHUILEBOi Oe301acCHOCTH

Ponp oprannueckoil XuMuu B peIICHUH MPOOJIEM YHEPreTHYECKOM 0€30MacHOCTH, B Pa3BUTUHU
MEAMIIMHBI, CO3JJaHUH HOBBIX MAaTEpPUAIOB, HOBBIX HMCTOYHUKOB JHEPruU (abTEPHATHBHBIE
HMCTOYHHKH dHEprur ). OMacHOCTh BO3JCHCTBUSA HA )KMBBIC OPraHU3Mbl OPTaHUYECKUX BEIIECTB
OTJICNbHBIX KJIACCOB (YTJIEBOAOPOJBI, CHUPTHI, (DEHONBI, XJIOPOPraHUYECKUE MPOU3BOIHBIC,
aJbACTUJIBI U JIP.), CMBICII IIOKa3aTeNsl MPEAEIbHO JA0MYCTUMON KOHIIEHTPAIIT

JlabopaTopHble 3aHATHS

JlaboparopHas padota: “UneHTrduKanus opraHu4ecKuX COeAMHEHUN OTIEIbHBIX KIIACCOB”
Nnentudukanus opraHMuecKuX COCIWHEHUN OTACIBbHBIX KIJIACCOB (HA MPUMEPE allbJACTH/IOB,
Kpaxmalna, YKCYCHOH KHUCIIOTBI, O€NKOB W T.Nl.) C MCIOJB30BAaHHEM HUX (U3UKO-XUMUYECKUX
CBOMCTB M XapaKTEpPHBIX KAYECTBEHHBIX peakuuid. JleHaTypaumusi 0ejika NMpH HarpeBaHUM.
[{BeTHBIE peakiuu OETKOB.

KonrponsHas pabora 3

CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB

Pasnea S.

Kunernyeckue M TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH TNPOTEKAHUS XHUMHYECKHX
peakuui

CKOpOCTh XMMUYECKUX PEAKIIUH.
XHUMHUYECKOE PAaBHOBECHE

OcHoBHOE cofepkaHue

TCOpCTI/I‘ICCKOC O6y‘lCHI/IC

CKOpOCTh pEeaKIuu, €€ 3aBHUCHUMOCTh OT pPa3IMYHBIX (PAKTOPOB: MPHUPOJBI PEArupyONTUX
BEILIECTB, KOHLEHTPALMU PEAarupyrollux BELIECTB, TEMIIEPATYPhl M IUIOLIAAM PEaKLUUOHHOU
MOBEPXHOCTU. TeroBbie A(PPEKThl XUMHUYECKUX peaKkmui. OK30- W IHIAOTEPMHUUYECKHUE,
peaKkuuu.
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OO6patumMocTh peakuid. XMMUYECKOE PABHOBECHE U €r0 CMELICHHE IMOJT JIeHCTBUEM Pa3IIMUHBIX
(bakTOpoB (KOHIEHTpALMsl peareHTOB WM IPOAYKTOB peakLUH, JABJICHUE, TeMIleparypa) A
CO3J]aHus ONTUMAJIbHBIX YCIOBUN IPOTEKAHU XUMUYECKUX ITpoueccoB. [Ipunnun Jle Hlarense

[IpakTrueckue 3aHATUS

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha aHanu3 (AKTOpOB, BIUSAIOIIUX Ha
M3MEHEHHE CKOPOCTH XMMHUYECKON PEaKIUH, B T.4U. C TIO3ULUH IKOJOTHUECKH 1eIecO00pa3HOTro
MOBECHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbs U
OKpY>Karolle MPUPOJTHON CPEBI.

Pa3pea 6.

PactBopsI

Tema 6.1.
[TonsiTue o pacTBopax

OcHOBHOE COACPIKAHUC

Teoperndeckoe oOydeHue

PactBopenne kak (usuko-xumudeckuii mporecc. PactBopel. CrocoObl MPUTOTOBICHUS
pactBopoB. PacTtBopnMocTs. MaccoBas noisi pacTBOpeHHOro BemiecTBa. CMBICT MOKa3aTens
MpeeabHO JIOMYCTUMOW KOHIIEHTpAallMM M €ro HUCIOJb30BaHUE B OLEHKE SKOJIOIMYEcKOi
0€30MaCHOCTH.

[IpaBmiia 3K0J0TMYECKH 1€1eco00pa3HOro MOBEAEHUS B OBITY U TPYJOBOW AESITEIBHOCTU B
LEISIX COXPaHEHUs CBOEro 3J0pPOBbsl U OKPYXAIOUIEH MPUPOAHOM Cpenbl; ONacHOCTh
BO3JICHICTBUS Ha KUBbIE OPraHU3MBbI OIPE/IETICHHBIX BEILIECTB.

HpO(l)eCCI/IOHaJ'lLHO-Opl/leHTI/Ip()BaHHOQ CoIEpPKaHUEC

Pemenne npakTHKO-OpHMEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PacTBOPHI, UCIOJIb3YEMbIE B
OBITOBOM M TIPOM3BOJICTBEHHOU JIEATEIILHOCTH YEJIOBEKA

Tema 6.2. Hccnenosanue
CBOWCTB pacTBOPOB

OcHOBHOE coziepkaHue

JIaGopaTopHbIe 3aHATUS

JIaGoparophas pabota «IIpuroToBiaeHne pacTBOPOB».
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[IpuroToBnenue pacTBOpOB 3aJaHHOW (MaccoBOW, %) KOHLEHTpauMu (C HPaKTUKO-
OPHEHTHPOBAHHBIMHU BOIIPOCAMH) M OTIPEICIICHHE CPE/Ibl BOJHBIX PACTBOPOB.
Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB

IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/Iep:KaHMe (COAepKAHKUE TPUKIIAHOTO MOTYJIs)

Paznen 7. XuMus B ObITY H IPOM3BOACTBEHHOM JAeSITeJIbHOCTH YeJI0OBEKa 2 2
Xumus B ObITY 1 |OCHOBHOE COZiep)KaHne
IIPOU3BOJICTBEHHOU
ESITETPHOCTH YeIOBEKa Teoperuueckoe o0yueHue
Hogselime noctukeHus XMMHYECKOW HAyKM M XHMHMYECKOM TexHoioruu. Ponp xumun B 2
00€CIeYeHUN »HKOJOTHYECKOMW, HHEPreTHUecKod U TNHIEeBOH Oe30MacHOCTH, Pa3BUTUHU
MeauuuHbl. [lpaBuna moucka W aHauM3a XUMHYECKOM HMHGOpMalUU U3 PA3INYHBIX
UCTOYHUKOB (Hay4yHasi U yueOHO-Hay4yHas JIUTepaTypa, CpeAcTBa MacCOBOH MHPOPMALIUH, CETh
WnuTepHer)
[IpakTrueckue 3aHATUS
Ilouck u aHamM3 KEWCOB O NPUMEHEHUM XUMHUYECKHX BEIIECTB M TEXHOJOTHI C y4ETOM 2
Oyayuieil mnpodeccMOHaNbHONW JAESITENBHOCTH IO TEMaM: BaKHEHINWE CTPOUTENIbHBIE
MaTepHasbl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KPAaCKH, CTEKJIO, KEpaMHKa, MaTepuaibl Uil
ANEKTPOHUKH, HAHOMAaTepHasbl, TEKCTUIbHBIE BOJIOKHA, UCTOUYHUKU SHEPTHH, OPTaHUYECKHE U
MUHepaJIbHbIe yI00pEHUs, IEKapCTBEHHbBIE BELIECTBA, OBITOBAsT XUMHUSL.
3ammra: [lpencraBneHue pe3yabTaTOB pEIICHUS KEHCOB B (QopMe MUHHU-JOKIaAa C
Mpe3eHTaluen
ITpomesxyTouHas aTTecTanus Mo AUCHUILINHE (IK3aMEH) 12
30 30

Bcero

72
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3. YCJIOBUA PEAJIM3ALIN OEIJ.[EOBPA3OBATEJII)HOI71 JACHHUIIIUHBI
«XHUMMUSA»

3.1. MatepuajibHO-TEXHHYECKOE o0ecreyeHmne

JList peanu3anuu mporpaMMbl TUCITUTUIMHEI PEAYCMOTPEH YIeOHBIN KaOUHET XUMHUHU.

Obopyoosanue yuebnoco kabunema (HATJSIIHBIE MOCOOMs): HAOOPHI IMAPOCTEP>KHEBHIX
MOJIeJIe MOJIKYJ, MOJENIN KPUCTALIMYECKHX PEHICTOK, KOJUICKIIMA MPOCTBIX M CIOKHBIX
BEIICCTB W/WJIM KOJUICKIIMM TOJIMMEPOB; KOJUICKIMS TOPHBIX MOPOJ M MHHEpAIOB, TabIuIa
Menpeneesa, yaeOHbie GriibMbl, IU(POBBIE 00pa30BATEIBLHBIC PECYPCHI.

Texnuueckue cpedcmeéa o00OyueHus: KOMIIBIOTEP C YCTPOWCTBAMH BOCHPOHM3BEICHUS
3ByKa, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OJKPAaHOM, MYJIbTUMEAHMIHAS JIOCKa, yKa3Ka-
npe3eHTep AJIs IPEe3eHTALUN.

Obopyoosanue nabopamopuu u pabouux mecm: MEH3YPKHU, MHUIIETKH-KaNeIbHUIIbI,
TEPMOMETPBI, MUKPOCKOIL, JTYIIbI, IPEIMETHBIE U MOKPOBHBIEC CTEKJIA, TUIAHIIETHI AJIs1 KaneIbHbIX
peakiuii, GUIbTpoBalIbHAS OyMara, MPOMBIBATIKH, CTEKISIHHbIE TPOOUPKH, PE3NHOBBIC MTPOOKH,
dbonapuku, Ha0Op pEaKTUBOB, CTEKJISHHBIC MaJOYKU, IITATHBBI M MPOOUPOK; MEpHBIE
HWIMHIPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JenuTenbHble munuHapudeckue (50-100 mo),
CTYNKH C TeCTHKOM, (aphopoBble YalIKW, MUHIETHI, (GUIBTPbI OyMaxkHble, BaTa, Mapis,
YacoBbI€ CTEKJIA, AJIEKTPOIUIUTKH, JAaOOpPaTOpHbIC INTATUBBI, CIUPTOBBIE TOPENKH, CIUYKH,
npubop s moiydyeHus ra3oB (WM mpoOUpKa ¢ ra300TBOJHONW TPYOKOH), Aepikarenu AJis
MPOOUPOK, CKIISTHKU JAJISi XpaHEHHs] pEaKTUBOB, pa3JaTOYHbIC JIOTKU; XUMHUYECKUEe cTakaHsbl (50,
100 u 200 mun); mmarenu; MUHIETHI; TUTEIbHBIC HIUMIbBI; CEKYHAOMEpHI (TaliMephl), MEpHbIE
npobupku (Ha 10-20 mu) u mepssie komowl (25, 50, 100 u 200 mn), BomsHas Oanst (Uiu
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKH, KOHWYECKHe KOObI st TuTpoBanus (50 u 100 M)
WHIWKATOPHBIC TMIOJIOCKHA I ompereneHus pH W craHmapTHas WHIWKATOpHAs KA,
YHHMBEpCaIbHbIA UHAMKATOP; nuneTku Ha 1, 10, 50 mut (mnm go3zaropsl Ha 1, 5 u 10 mut), OropeTku
JUISl TATPOBAHUA, MeauIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTtopHbie W/UU aHATTMTUYECKUE
Bechl, pH-MeTphI, cymibHbIN 1IKad, U ap. 1adopaTopHOE 000PYIO0BaHUE.

3.2. YueOHO-MeTOAHYECKOE 00ecmeueHue

3.2.1 OcHoBHOE H31aHHE

1. Tabpuensu O.C. Xwumusa. EcTecTBeHHO-HAy4YHBIM TPOQUIb: I CPETHETO
npodeccuonansHoro obpazosanus O.C. INabpuensn. — W3parenbckuii HEeHTp «AKaAeMHUS,
2024r.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJIBHOM JUCHUILIAHBI «XUMUS»

Texkymuii  KOHTPOJb IPOBOAUTCS IPENOAABATENEM B  IPOLECCE  IPOBEIACHUS
NPAaKTUYECKUX 3aHATUH, MPOBEPOYHBIX W KOHTPOJBHBIX paldOT, OIEHKH WHAWBUIYAIbHBIX
IPOEKTOB, JOKIaa0B W T.I. OOydeHHe 1Mo y4eOHOW IUCHMIUIMHE «XHUMHUS» 3aBEpIIACTCS
HK3aMEHOM

Pe3zynomamur 06yuenus Dopmbl 4 MemoObl KOHMPOJISL U OYEHKU Pe3VIbmamo8
00yueHus
Jluunocmuvie pe3ynbmamsl | —  BBIIOJIHEHUE WHIBHTyaJIbHBIX u TPYMIOBBIX

UCCIIEI0BATEIBCKUX MPOSKTOB
— BBIOJIHEHHE  MPAKTHKO-OPHCHTUPOBAHHBIX  3aJaHH
poeCCHOHAIILHON HANPaBICHHOCTH

— OIHMCAaHME CUTyaluui

— moptdonro, JTHEBHUK Y4acTUsS B COIHMAIBHO 3HAYMMOU H
poecCHOHABHON eATeTbHOCTH

Memanpeomemnvie —  BBINIOJHEHHE WH/IUBUYTbHBIX u TPYMIOBBIX
pesynvmamol HCCIIeIOBATEIILCKUX TTPOSKTOB
—  ceMuHap
— OKCIEpTHAas  OIICHKA  BBIOJHEHUS  CaMOCTOSTEIbHOM
paboThl
— cobecemoBaHue

—  OIIEHKa aHATUTHYECKON pabOThI ¢ MH(OpPMAIIHEH, TEKCTOM
— myOJIMYHOE BBICTYIUICHHE Ha KOH(PEPEHIINH, CEMHUHApE

— TPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHUSI MHTETPUPOBAHHOIO
Xapakrepa

lIpeomemmnule pe3ynomamuvl | —  pelIeHHE 3a/1a4;

— MpakTUYEeCKUe u 1a0OpaTOpHBIC pabOTHI;

— KOHTpOJbHAas pabora;

—  YCTHBIH OIpOC;

cooOmieHue / JOKIaa ydyallerocs C JAEMOHCTpanuen
pE3yNbTaTOB HAOIIOCHHUIA,

— y4JacTHe B JIUCKYCCHH [0 pPEIICHHIO MPOOJIEMHOTO
BOIIPOCA;

— TECTOBBIC 3aJIaHMS;

— JIHUIAKTUYECKUE KapTOUKH;

KOJUIEKTHBHOE 3aI0JIHEHNE 0000IIAI0IIEN TAOIHUIIEL;
«CKOPOCTHOM OTBeTe» (OIUI-OTBET);

— a”amuTUYecKas paborta ¢ uHpOpMaIHel, 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 — TPaKTUKO-OPUEHTHPOBAHHBIE 3aJaHUsl WHTEIPUPOBAHHOTO
KoMnemeHyuu XapaxkTepa
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KOHTpOJILHO-OIIeHO‘leIe cpeacrea

Ilpunooscenue 1

1. KoHTpoJIbHO-0LIEeHOYHBbIE CPeCTBA 1JIs1 BXOJAHOH JHATHOCTUKH

1. YcraHoBHTE COOTBETCTBHE:

YHCJIO SHCPICTUUCCKUX

YpOBHEH B AIEKTPOHHOI 000JI0YKE aTOMOB

e
2) 4
3)3
4)2

2. CooTtHecure:
YKCJIO JICKTPOHOB BHEIIIHETO

SHEPreTHYECKOIr0 YPOBHS B aTOMax:

17
2) 4
3)5
41

3. VYcranoBure
SHEPreTUYECKUM YPOBHSIM:

Yacruia:

1)Ca

2) Al

3) N*

4) N

4. YcTaHOBHUTE COOTBETCTBUE:
®opmy.ia BellecTBa:

1)N;

2) Cu

3) NaOH

4) H:S

COOTBETCTBHUC

CHMBOJIBI XUMHNYCCKHX

JIIEMEHTOB:

a) N r) Tl

0) He o) Rb

B) Si e) Zn
CHUMBOJIbI XHMHYCCKUX

3IIEMEHTOB:

a) Be r K

0) Sn a) Al

B) I e) As

MEXJy YacTUIEH

Pacnipenenenue 37eKTPOHOB:
a) 2e,8¢,8¢,2¢

0) 2e,8¢,2¢e

B) 2¢,5¢

r) 2e,8¢

n) 2e,8¢e,18¢e,4¢e

Buja xumunveckoi cBsI3U:
a) KOBaJICHTHAasA MOJIsIpHast
0) KOBaJIEHTHAsl HEMOJISAPHasA
B) MeTA/UIHYECKAA
I) HOHHAasl
A1) HOHHASI U KOBAJIECHTHAS MOJISIPHASI

e) HOHHasl 1 KOBAJICHTHAasA HEMOJAPHAaA

5. BemecTBa TOJIbKO C HOHHOM CBSA3bIO NIPUBEICHBI B PALY:

1) F2, CCls, KC1

2) NaBr, Na,O, KI

3) SOz, P4, Can

4) H2S, BI’Q, Kzs

n pacnpeaciCHueM JJICKTPOHOB II0
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6. Bri6epure hopMyIIsl THAPHIOB:

a) NaH r) KOH
0) H.S 1) H.SO,
B) HCle) 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 IPUBEEHBI B PATY

1) HC], NaCl, HNO3 3) Ca(OH)3, H3POs, Cas(PO4),
2) HzSO3, HZSO4, HzS 4) NaQO, NaNO3, HNO3
9. Hanbl GOpMYITHI BEIIECTB:
a) KOH B) Ba(OH), ) CaO k) HaSO4
6) HCI F) K> SO3€) Na,S 3) CO;
Pacnipenenure BemecTBa Ha 4 TPYIIIBL:
1) kucHo0THI 2) conu 3) okcubl 4) ocHOBaHUs

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

Ha Boimonnenue 10 3amanuii orBogurcs 40 MuHyT. 3aaHus B KOHTPOJILHOM padoTe OICHUBAIOTCS B
3aBUCHMOCTH 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 Gana — HempaBWIIBHO 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 + HENMPaBHIIBHBIN aJITOPUTM
0 OajyI0B — HEMPABWIBHBIN OTBET

Ornenka OneHka TpaBUIBHOCTH BBINOJMHEHUS 3afjaHus (perymartuBHoe YVY]I):
MIPaBUIBHOCTU [ocjae MPOBEPKH pabOThl yUYHWTENEM MONPOCUTh HNPOBEPUTH YYALIUXCS CBOU
BBITIOJIHEHHUS 3a1aHus | pabOThI, CBEPSsI UX C JTAJOHOM OTBETOB (YMEHHE OLICHHUBAaTh IPAaBUIBHOCTh
BBIMOJIHEHU ~ y4ueOHOH  3amaum). CoOOTHECTH C  OTMETKOHW  yduTedns,
[IPOKOMMEHTHPOBATh PE3YNbTAT BHIIIOJIHEHUS 3aJaHuUsI.
JlaHHOE 3a1aHue OLIEHUBAETCS], HO B 0aJIbl M OTMETKY HE NIEPEBOIUTCH.

Hroro 21 6aan

2. KoHTpoJbHO-0LIeHOYHBbIE CPeCTBA IJIfl IPOBeAeHNs TEKYIero KOHTPOJIst
TecToBBIe3amaHus

Bri0epuTe 01MH NPAaBUJILHBII OTBET:

1. Atomsl C u Si IMEIOT OAMHAKOBOE YHCIIO:

A) HEUTPOHOB B siIpe

B) sHepreTuveckux ypoBHeit

B) anmekTpoHOB Ha BHEIIHEM YHEPIe€TUYECKOM YPOBHE

I') anextponoB

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

A) ycunuarorcs

b) ocnabeparot

B) e menstorcs

I') U3MEHSIOTCS IEPUOINYECKI

3. K s-anemeHTam OTHOCHUTCS:

A)K

B) S

B) Fe

I') Br

4. Ilytem coenuHeHus aToMOB 110 HOMepoM 11 u 17 o6pa3yeTcs BemecTBO ¢ XUMHUIECKOH CBSI3bIO:

A) MOHHOM

b) xoBaneHTHO! NONAPHOI

B) koBayeHTHOI HEMOIAPHOI

I') metammaeckoit

5. KOJNMYECTBO OJJIEKTPOHOB B aTOMe; KOJIHYECTBO OJHEPIeTUYECKHX YPOBHEH; KOIUYECTBO
JIEKTPOHOB Ha MOCJIEAHEM YHEPTETUYECKOM YPOBHE; KOJIMUYECTBO IPOTOHOB B SIIPE aTOMA COOTBETCTBYET

A) HOMEpY TIEpHOaa

B) HOMepy rpymisl

B) mopsiakoBoMy HOMEDY

6.x10puAy Oapus, anMasy, aMMHAKy, CEPHOW KHUCIIOTECOOTBETCTBYET

A) HOHHAs1 XUMHYECKas CBSI3b

b) xoBaseHTHas NOJIsIpHAst XUMUYECKas CBS3b

B) xoBaneHTHast HeNMOIApHAs XUMUYECKas! CBA3b
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7. cBsi3b, 00pa3OBaHHAS 3a CUET 00pa30BaHUS OOIUX AJIEKTPOHHBIX Iap; CBS3b, O0Opa3oBaHHAsS 3a
c4yeT 0000IIeCTBIEHHUS BAIGHTHBIX JJIEKTPOHOB; CBA3b, 00pa30BaHHASA 33 CYET AIEKTPOCTATHIECKHUX CHII
MIPUTSHKCHYSI Ha3bIBACTCS

A) nonHou

B) metannuueckoit

B) xoBanentHoi

8. B MOpsAIKE BO3pacTaHUS METAJUIMYECKHUX CBOKCTB; B TMOpPSAKE YOBIBaHWS paguyca aTOMOB; B
MOPSIIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JIETYYHX BOJOPOAHBIX COCTUHEHUIIEMEHTHI PACTIOIOKEHEI B
pany

A) K, Ca, Sc

Bb) Al, Mg, Na

B)F,CL1

9. Kakoe u3 cyxxaenuii BepHo st aneMenToB (VA rpymmsl , [IVA rpynmsl, [A rpymmnb)

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 psigy 3NH3, 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

[IpakTrueckne 3a1aHus U 3a1a9U
3agaya 1. B peakiuro, TepMOXHMHYECKOE ypaBHEHHE KOoTOpod S + O, = SO, + 297 ]Ik,
BCTymmia cepa Maccoii 1 r. KoiauaecTBo TEIIOTHI, BRIACTUBIIEECS IIPU 3TOM, PABHO:
A) 9,28 xIx
b) 74,25 xJIx
B) 29,7 x/[Ix

3amaya 2. YKakuTe cOJb, BOAHBINA pACTBOP KOTOPOM MMEET MIETOUHYIO CPeIy
A) cynbdat kanus

b) xyopuy anmtoMuHUSA

B) kapbonat kanmus

3anmaya 3. Onpenenuite Ha3BaHUE BEIECTBA, TIIaBHAs 1I€Ib KOTOPOTO COCTOUT M3 YETHIPEX aTOMOB
yriiepoja, COACPKUT KapOOKCHIILHYIO TPYIIITY U OJIHY JIBOMHYIO CBSI3b, & TAKKE PAJUKAIBl METHIT M OTHIL.

A) 3-meTun-3-3tundyTeH-3-oBasi KUCIoTa

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

B) 2-metun-3-3tunOyTen-3-oBas KUCIOTA

daceTHBIE 3212491
4. CocraBbTe XUMHUUYECKHE (OPMYIBI JBYXaTOMHBIX COCJMHEHWH: (CHIMLMJ KaJIbIUS, THUIPHUI
Oapust, cynsdun xenesa (I11), oxkcua azora (II), okcnn amomunus, xnopua xenesa (1), autpua Gapus,
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okcun prytu (1), okcun cypemer (V); okcun menu (I), xmopun prytu (II), HUTpHUD Kamws, CHIHITHI
Maraus, ruapuz amomusus, cynsbun ceuHma (II), Opomua muaka, okcun yriaepoaa (II), okcna xmopa
(V); autpun Hatpus, noaua meau (1), oxcun xpoma (II), okenp azota (V), rTuapua HaTpHst, XJIOPHI XpoMa
(TIT), oxcun kamust, okcua Mbiibsika (I11), cyapdum runka).

5. ITpu B3aumoneiicteun (40; 20; 35) r cMecu (cepebpa U MHKA; IMHKA U MEIH; MEIN U JKEJIe3a) C
COJISTHOM KHUCIOTON BhIACTHIOCH (6,72; 2,24; 5,6) n ra3a (u.y.). Onpenenure MaccoByio 00 (B %)
(uMHKa; MM, JKeie3a) B CMECH.

6.YpaBHSITE OKHUCIUTEILHO-BOCCTAHOBUTEIBHYIO PEAKITUIO

{MHOQ + HzSO4 = MHSO4 + 02 + H20;

7n + KQCI‘207 + HzSO4 = ZIISO4 + CI’Q(SO4)3 + KQSO4 + HQO;

KCIOs + S = KCI + SO} MeromoMm 3JeKTPOHHOTO OajaHca; OIMpPEIeIUTE OKUCIHUTENb U
BOCCTaHOBUTEJIb.

7. Omnpeznenute MOJCKYyJIsApHYIO (opmyny yriaeBomopona, couepxkaiero {80%; 85,7%; 75%}
yriepoja. OTHOCHTENIbHAS MIIOTHOCTh MApOB BEIIECTBA MO {BOJOPOLY; BO3AYyXY; KUCIOPOAY} paBHa {15;
1,931; 0,5}.

A) C4Hs

B) C,He

B) CH4

Bonpocureinbnbie GopMyIHpOBKH:

8. Kakast Macca ykcyCHO# KHCIIOTBI IOTpeOyeTcs sl CHHTe3a dTriarerara Maccoit 140,8 1. Bexon
a¢upa npumute paBHbM 80% OT TEOPETHUECKH BO3ZMOKHOTO.

9. KakuM peakTUBOM MOXHO OTIMYUTHh TJUMUEPUH OT TII0Ko3bl? CoCTaBbTE YypaBHEHHUE
Ka4eCTBEHHOM peakLuu il OOHAPYKEHUSI MHOTOATOMHBIX CIIMPTOB HA MPUMEpPE IIMLEPUHA.

10. C nomomipi0 Kakoro peakTiBa MOXKHO pacrosHaTh rajgorenua-uonsl (Cl-, Br-, I-)? CocraBbTe
YpaBHEHUS KAUECTBEHHBIX PEAKIUH B MOJICKYJISIPHON M MOHHOM opMax. YKaKUTE IPU3HAKH PEaKLUH.

3agaun, Kak W JIpyrde JHJaKTHYeCKWe 3aJaHusi, MOTYT BBINOJNHATH OOYy4YaloUIyl0 |
KOHTPOJIMPYIONIYI0 (YHKIMU. Pemenne 3aad MOXKeT OCYIISCTBISITHCS HA PA3IMYHBIX THIAX M dTarax
3aHATHUIL.

3anaHus 1a00paTOPHBIX paboT

Pasznen 2. Xumnueckue peaknuu. Jlabopatopuas padora 1. «Peakuuu ruipousa

Ha3Banue TeMbl Tema 2.2. «OnexTpoauTHYECKasi IUCCOLMANUS W
HOHHBII 00OMEH»

PesynbTar CoCTaBIIATh ypPaBHEHHUSI XUMUYECKHX PEAKIIMA HOHHOTO
oOyueHus oOMeHa C yJacTHeM HeOPTraHMYECKUX BEIIECTB
OO01I1e KOMIIETEHIINNA OK 01, OK 02

1. Bonpocs! 115 qonycka k JjadopatopHoii padore

a) chopMyIHpYITE 1eITh INTAHNPYEMOTO 3KCIIEPUMEHTA;

0) 00BsICHUTE, KaKOH MPOIIeCC HA3bIBAIOT THIPOIM30M, KaKOil OH ObIBacT;

B) OOBSICHHTE, KaKHe CYIIECTBYIOT CIIOCOOBI JIOKa3aTENbCTBA CYIIECTBOBAHUS THIPOJIH3A
HEOPraHMYECKUX U OPraHUYECKHUX BEIECTB;

T') 00BSCHUTE, KaK COCTABIISICTCS YPaBHEHUE THAPOIIN3A;

1) 00BsicHUTE, uTo Takoe pH? Kak 3aBUCHT JaHHBIA MMOKa3aTellb OT KHCIOTHOCTH WJIM OCHOBHOCTHU
CpeJlbl pacTBOpa;

€) OOBSCHUTE XO/T BHIMOJIHEHUS SKCIIEPUMEHTA TI0 PEIICHUIO Ka4eCTBEHHBIX 33134,
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) TIEPEUYHCIUTE OCHOBHBIC AaCIEKTHI COOJIONCHUS TEXHHKH OE€301acHOCTH IIpH pabore ¢

arpecCHBHBIMA peareHTaMu (THIPOKCUI HATPHS).
2. IIpoBeneHue ONBITOB

O06opyaoBaHue U Mocyaa PeakTusbl
1. CrexnsHHBIC MPOOUPKH 1. PactBop NaOH
2. IlratuB myis npoOUpPOK 2. PactBop NaxSOs4
3. PactBop AICI3
4, PactBop Na,CO;
5. PactBop Cu(OH):
6. KucnotHo-0CHOBHBIN HHAUKATOP

AJTOpuTM NpoBeneHns onbiTa Ne 1

BOHpOCLI H 3aJaHUA

3aganue Ne 1. B Tpex mpobupkax mopg
HOMEpaMH HaXOJATCS PAaCTBOPHI TPEX COJICH:

XJIOpU/ia  allOMUHUS,  cylnbdara  HaTpus,
kapOoHata Hatpus. He momb3ysice IpyruMu
pEaKkTHBaMH,  OINpPEICIHTe COCTAaB  KaKHOH
MPOOUPKH.

1. Jlatb oOBsCHEHHE

OIIbITaM.

IMPOBCICHHBIM

2. CocraBuTh ypaBHEHHUS  pPEaKIHH,
NPOTEKAIONIMX B TNPOOMpPKE B MOJEKYISPHOM U

MOHHOM BHAAX.

AJITOPUTM NPOBeieHNs onbITa Ne 2

BOHpOCI)I H 3aJaHUA

3aganme Ne 2. Yto mpowmsoiiner, eciu
OXJIAIUTh PacTBOp KapOoHaTa HaTpUsl WU
J00aBUTH K HEMY TUIPOKCHI HATpUA?

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

1.2. OnyctuTh MPOOMPKY B CTakaH C
OYEHb XOJIOJIHOM BOJON WJIM CHETOM.

1.3. IlpoBeputTh cpemy pacTBOpa NpH
MTOMOIIIM KHCIOTHO-OCHOBHOT'O HHAMKATOPA.

1.4. JloGaBuTh K pacTBOpY KapOoHaTa
HATPUS THIPOKCH]] HATPHSL.

1.Kakoil mHAMKATOp Jydlle HCIOJIB30BaTh
JUTSL OTIpEZIeNIEHUs Cpeibl pacTBopa?

2. CocraButhb COOTBETCTBYIOIIIHE
YpaBHEHUS] XUMUYECKUX PEAKIUI, B MOJIEKYIIPHOM

1 NOHHOM BHOaX.
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AJropuT™M npoBeaenus onbiTa Ne 3

BOl'lpOCbl H 3aJaHUA

3apanne Ne 3. [IpoOIeMHBIN OIIBIT.

1.1. B oaHy mpoOupKy C pacTBOpOM
cynbara wmeau (II) mpunute  pacTtBOp
THJIPOKCHU]IA HATPUSI.

1.2. Bo BTOpYIO IPOOUPKY C pacTBOPOM
cynepata wmemu (II) mpumte
kapOoHaTa HATPHSL.

pacTtBop

1.3. CpaBHHUTH LBET OOpPa3YIOLIUXCS

0CaIKOB.

1.4. O6patuth BHUMAaHHE Ha
BBIJICJICHHE T'a3a B OHO 13 IPOOUPOK.

1.5. Omnpegenutb, OTKyZa MOXKET

BBIJIETISTHCS 3TOT Ta3?

1.6. IIpoBepuTh KaueCTBEHHBIN COCTaB
rasa ropsiei JIyduHKOM.

1.7.
SIBJICHHUE.

OOBACHUTE MIPOUCXOIAIIEE

1. CocTaBUTh COOTBETCTBYIOIINE YPABHCHHUS
XUMHUYECKUX PEaKLUWd, B MOJIEKYJISIPHOM U MOHHOM
BHJAX.

AJaroputm nposeeHust onbita Ne 4

Bonpocel u 3apanus

3aganue Ne 4. [I[poOneMHBIH OMIBIT.
1.1. K pactBopy xjopuga aqrOMUHUS
MIPUIIUTH PACTBOP KapOOHATa HATPHSL.

1. OOBSACHUTH MPOUCXOSILIEE SBJICHHE.
2. CocTaBUTh COOTBETCTBYIOIUE YPAaBHEHHUS
XMUMHUYECKHX PEaKluii, B MOJICKYIIPHOM H HMOHHOM

BHJIAX.

3. OTBETHUTH Ha BOIIPOCHI.

s 4Yero B MEOUUMHCKOM MPaKTUKE
WCIIOJIB3YIOT ~ PacTBOP  MHTHEBOM  COMBI  JIA

MOJIOCKAHHUSI TPU BOCHAJMTENBHBIX 3a00J€BaHUIX
ropna? KakoBa ponas rugponusa B npupone?
[Touemy pacTBOp MbLIIa IEHUTCS B BoJie?

3. O0pabGoTKa pe3ybTaTOB ONLITOB

1. IIpoaHamm3upoBaTh COOTBETCTBHE IIOJYYEHHBIX pe3yJdbTaTOB THIAaM Tuaponusa. CuenaTsh

COOTBCTCTBYIOIINEC BBIBO/IbI.

2. C(bOpMYJ'II/IPOBaTB BBIBO/JIbI O 3aBUCUMOCTHU THIIA TUAPOJIN3a U KUCJIOTHOCTHU CPEABI paCTBOPA.

Pasnen 4. CtpoeHde u CBoOiicTBa OpraHmyeckux BemiecTB. JladopatopHas padora 3.
«Ilomy4enune 3TH/ICHA U U3yYEeHHE ero CBOKCTB)»

HasBanue teMsbl

Tema 4.2. «CBoMCTBa OPraHUYECKUX COSAMHEHUI»

Pesynbrar
0o0yJecHHSI

VcraHaBauBaTh
CBOMCTB OpraHMYECKUX BEIICCTB OT CTPOCHHUS MOJIEKYI

3aBUCUMOCTD (1)I/IBI/IKO -XUMHUYCCKUX

O01He KOMIIETEHIINT

OK 01, OK 02
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1. Bonpocsl s fonycka k JjabopaTopHoii padore

a) chopmymnupyiTe HeTh MIaHNPYyEMOTO KCTIEPUMEHTA;

0) 00BsACHUTE, K KAKOMY KIIACCY OPTaHUYCCKUX BEIIECTB OTHOCHUTCS ITUJICH;

B) OOBSCHHUTE, KAKUMH XHMHUYECKAMH CBOWCTBAMH O0JIQIalOT BEHIECTBA JIAHHOTO Kiacca, Kakue
KaueCTBCHHBIC PEAKIIUU IS UX OOHAPYIKEHUS HCIIONB3YIOTCS;

r) OOBSICHUTE, KaK MOXHO TOJYYUTh BEIIECTBA JAHHOTO KJacca COSAMHCHUH B J1a00paTOPHBIX
YCIIOBUSX;

1) OOBSCHUTE, U3 YETO0 COCTOUT MPHUOOP /IS TIOTYUCHHUS T'a30B;

€) TMepedrclInTe OCHOBHBIE aCHEKTHI COOJIOMEHUS TEXHUKH Oe3omacHocTH mpu padote ¢ JIBXK

(3TUIOBBIM  CIHMPT), arpecCHBHBIMU  peareHTamMu  (KOHICHTPUPOBAaHHAas  cepHas  KHUCIIOTA),
HarpeBaTelIbHBIMUA TPHOOpaMu (CITUPTOBKA).
2. IIpoBeneHue ONBLITOB
Oo6opynoBanue u nocyaa PeakTuBnbl

1. CreknsHHbIE TPOOUPKHU 1. Konnenrpupopauasiii pactBop H2SO4

2. raTuB myist IpoOHUPOK 2. DTUIIOBBIN CIUPT

3. CnupToBKa 3. PactBop KMnO4

4. Chouuku 4. bpomHnas Bona

5. Ilecok
AJITOPUTM NpoBeseHns onbiTa Ne 1 Bonpocs! u 3aganust
1. [omy4unuTh STWIEH IETHUApATAIlel STHUIOBOTO CIIHUPTA, 1. Yro mnpoumcxoaut B
00HapYXHTh €ro, H3yIUTh €ro CBOMCTBA. pobupke? Yro Habmomaete?
1.1. B mpobupky HaiuTh 2—3 MIJI 3THJIOBOTO CIUpPTA H 2. K «kakomy tumy
OCTOPOXKHO J00aBUTh 6—9 MJI KOHIICHTPUPOBAHHOW CEPHOM | XMMHUYECKUX PEaKIUii OTHOCSATCS
KHCJIOTHL. 3aTeM BCBHINAaTh HEMHOTO MPOKAJCHHOrO INecka (IECcOK | 3Th pouecchl? Kax
WIM MEJKHEe KYCOYKHM TeM3bl BBOJAT JUISI TOTO, YTOOBI | HA3bIBAIOTCS?
OPEAOTBPATUTh TONMYKHA KUAKOCTH NPU KUIEHHUH). 3aKpBITh 3. Kax MEHSETCs
npoOupKy MpoOKOH ¢ ra3o0TBOAHOW TPYOKOH, 3aKpemuTh ee B | okpacka pactBopoB? Ilouemy?
IITaTUBE M OCTOPOXKHO HArpeTh cosiepkumMoe mpooupku (puc.1) 4. Kakum mmameHeMm

roput atmiieH? [louemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAIOLIHUX [IPOLIECCOB.
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1eCOK

C2H50H
SO (1:3)
(l;:lgxm. )‘

Br, KMnOt

1.2. OcTOp0XHO, pPABHOMEPHO HArPETh CMECH.

1.3. B apyryto npoGupky HanedTe 2—3 mi pa30aBIEHHOTO
pacTBopa nepMaHraHarta Kallusi, U IPOITyCTUTE Yepe3 HEero ras.

1.4. B Tperpro mpobupKy HamuTh 2—3 M OPOMHOM BOJBI,
ONYCTUTh Ta300TBOJHYIO TPYOKy J0O JHAa 3TOH MNPOOUPKH U
MPOIYCTUTh Yepe3 OPOMHYIO BOY BBIIEISAIOIIMIACS ra3.

1.5. BeHYTHP Ta300TBOJHYHO TPYOKy U3 pacTBOopa H
IIOBEPHYTh €€ OTBEPCTUEM KBEPXY, IOJKEUYb BBLICIAIOLIMNCA ra3
(puc.2).

C,H;OH (aTns0-
BBIY CIIMPT)

H,S0,

3. O0pa6oTKa pe3yabTaTOB ONLITOB

1. TIpoaHamu3upoBaTh COOTBETCTBHE TIOJYYEHHBIX pE3yJIbTaTOB CIIOCOOaM  IMONYYCHUS
HETpeneNbHBIX YTIEBOAOPOIOB psijia 3THieHa (akeHoB). CaenaTb COOTBETCTBYIOIINI BBIBO/L.

2. ChopmMynHupoBaTh BEIBOJ O (PU3HKO-XMMUYECKUX CBOMCTBAX 3THIICHA.

3. ChopmynupoBath BEIBOJ O ClIoco0ax 0OHAPYKEHHS STHIICHA.

3. KOHTpOJ’IBHO—OHGHO‘IHLIC CpCACTBO JIsL MPOBCACHUA HpOMC)Ky'TO‘{HOI\/'I aTTeCTalnun

ITpomexyTouHas aTTecTalys Mo JUCIUILTUHE « XUMHSD IPOBOIUTCS B (DOpME IK3aMeHa.
Kaxxmprit 5K3aMeHAMOHHBIA OWUJIET COCTOMT U3 TPEX 3aTaHHIA:

1) TeopeTHueckoe 3ajJlaHUEC B BUJE BOMPOCAa M3 TEOPETHYECKOTO COJIEPXAHUS OCHOBHOTO U
NPUKJIAJHOTO MOJYJICH;
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2) MpakTHYECKOE 3aJIaHuC;

3) pacueTHas 3ajgada (pacueThl MO0 YPaBHEHUIO XMMHYECKUX pEakIHii, pacyeT MacCOBOW IONH
(Maccpl) XMMHYECKOTO J3JeMeHTa (COeqUHEeHHs) B MoJieKyle (CMecH); OIpeneieHHne MpocTermeit
(GopMyNbl OpraHUYECKOW MOJIEKYJIBI, MCXOAS M3 BJIEMEHTHOro cocTaBa (B %); pacyeThl TEMJIOBBIX
3¢ (HeKToB XMMHYECKHUX pEakiuii; pacdeThl 3aBUCHMOCTH CKOPOCTH XWMHYECKOH peakmud OT
KOHIIEHTPAIH U TEMIIEPaTyphl U T.11.).

[TpuBenemM npuMep SK3aMEHAIMOHHOTO OMIeTa.

3aganue 1.

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

3aganue 2.

JlaHa cxema NpeBpalleHui.

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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