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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT' PAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTo IUCHUIIMHBI B CTPYKTYPe OCHOBHOI NMpodeccHOHATbHOH 00pa3oBaTe/bLHOI
NPOrpaMMmblI

Heasb qucuunauHbl « XuMusa»: GOPMUPOBAHNE Y CTYACHTOB MPEACTABICHUS O XUMUYECKON
COCTaBIISIIOLIEH €CTeCTBEHHO-HAYYHON KapTHHBI MHpa Kak OCHOBBI NPHUHSTHUS pEIICHUH B
YKU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYaIUsAX, OTBETCTBEHHOT'O MOBE/ICHUS B IPUPOIHOM cpejie.

3agauyu AUCHMILINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB H
ABIICHUH B OKpYXKalIlled cpene, IEJOCTHOW HAy4yHOM KapTUHBI MHpa, B3aUMOCBSI3U U
B3alIMO3aBHCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTb YMEHHUS COCTaBIATH (OPMYJIBI HEOPTaHMUYECKUX U OpPraHMYECKHUX BEUIECTB,
YpaBHEHHUS XHMHUYECKHX peaklHid, OOBACHATh HUX CMBICI, HHTEPIPETUPOBATH PE3yIbTaThl
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEIEHUS MPOCTEHIIMX XUMHUYECKHX OSKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHM C COOIOACHNEM MpaBUil 0€30MacHOTO OOpalIeHUs C BEUIECTBAaMHU U Ja00OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh yMEHHs HCIHOJB30BaTh MH(POPMALHUI0 XUMHUYECKOTO XapakTepa M3 PasIUYHBIX
HCTOYHHKOB,

5) chopMupoBaThH yMEHHS IPOTHO3UPOBATH TIOCIIEICTBUS CBOCH JIEATEITHPHOCTH M XUMUIECKUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopMHUpOBaTh TOHUMAHUE 3HAYUMOCTH JOCTIKEHUN XMUMHUYECKON HAYKH W TEXHOJIOTHUN
JUTSL Pa3BUTHS COLMAIBHON U TIPOU3BOJICTBEHHOM cdep.

OOmieoOpa3oBarenbHas  JUCHHUIDIMHA  «XHUMHS»  SBISETCS  O0sI3aTENBHOW  YacThIO
obmeobpazoBarenbHoro nukiaa OOIT CIIO.

1.2. Ilnanupyemple pe3yJabTaThl 0CBOCHUS U CIUIIIUHbBI

JInuHOCTHBIE pPe3yIbTAThI:

JIn4HOCTHBIE pe3ybTaThl B TOM YHCIIE B YACTH:

2Pa)3cOancKo20 60CRUMANHUA:

— c(OPMUPOBAHHOCTh TPAKIAHCKON TIMO3MIMK OOYydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIEHAa POCCUHCKOI0 00IIECTBA;

- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaK€HHE 3aKOHA U
PaBOMOPSJIKA;

- NPUHITHE TPAAUIMOHHBIX HAlMOHAIBHBIX, OOIIEYEIOBEYECKHMX T'YMAHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

— TOTOBHOCTH TMPOTHBOCTOSITh HWJICOJIOTHH 3KCTPEMH3Ma, HallMOHAIM3Ma, KCeHOhoOWH,
JTUCKPUMHHAIIUH TI0 COIMATbHBIM, PEJTUTHO3HBIM, PACOBBIM, HAIIMOHAJIBLHBIM MIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpECax I'pa)KIaHCKOro OO0IIecTBa,
y4acTBOBaTh B CaMOYMPABJICHUH B 0O0I€00pa30BaTeIbHOW OpraHu3alid U JIETCKO-FOHOIIECKUX
OpraHu3aIusIX;

- YMEHHE B3aUMOJICHCTBOBATh C COLMANBHBIMM WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMEI U Ha3HAYCHUEM;

— TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM I€SITENbHOCTH;

RAMPUOMUYECKO20 60CRUMAHUA:



- c(hOPMUPOBAHHOCTh  POCCUMCKOW  TPaKIAHCKOW  HWACHTHYHOCTH, IAaTPUOTH3MA,
YBa)XEHUS K CBOEMY HapOJdy, UyBCTBa OTBETCTBEHHOCTU Tiepea PoamHoii, ropaocTu 3a cBOM Kpaii,
cBol0 Ponuny, cBOM S3bIK M KYJIBTYpPY, NMPOIUIOE M HACTOSIIEE MHOTOHAIMOHAJIBHOTO HAapojaa
Poccuu;

- IIECHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAM, HMCTOPUYECKOMY H
MPUPOAHOMY HACJEIUI0, TaMsITHUKAM, TPAIUIUsAM Hapo1oB Poccun, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/E;

- uaeiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIOyKeHHI0O U 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAL0Y;

0YX08HO-HPABCHBEHHO20 60CRUMAHUA:

- OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUHCKOTO HApOAa;

- c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEACHUS;

- CIIOCOOHOCTh ~ OIIEHWBATh CHUTYallMIO W TNPUHUMATh OCO3HAHHBIC  pEIICHUS,
OPUEHTUPYAICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHUE JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMYMBOTO OYIYIIIETO;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pPOJIUTENSIM W (WIM) APYTMM YJeHAaM CEMBbH,
CO3JIaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHUA IIEHHOCTEW CEeMEHOM KM3HU B COOTBETCTBUH C
TpaguuusMu HapoaoB Poccuu;

ICMemuUecKoz0 60CRUMAHUA:

- ACTETUYECKOE OTHOIICHUE K MUPY, BKIFOUasl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIIICHHUI;

- CIIOCOOHOCTh BOCHPUHUMATh Pa3UYHbIE BHUJBI MUCKYCCTBA, TPAJAMIIMU U TBOPUYECTBO
CBOETO U JPYrUX HApOJOB, OIIYIIATh YMOIIMOHAIBHOE BO3/IEUCTBUE UCKYCCTBA;

- yOEXIEHHOCTh B 3HAYUMOCTH JIJIs1 IMYHOCTH U OOIIECTBA OTEYECTBEHHOTO U MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYIbTYPHBIX TPAIUIIMN U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBbIX BUJAX HCKYCCTBA, CTPEMIJICHUE TMPOSABIATH
Ka4yeCcTBa TBOPUYECKOUN JIMYHOCTH;

¢usuuecxkozo eocnumanus:

- c(OpPMUPOBAHHOCTh 3JIOPOBOTO W 0Oe€30macHOro o0pas3a KH3HU, OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBbIO;

- NOTpEeOHOCTh B (PU3UYECKOM  COBEPIICHCTBOBAHWH,  3aHATUSX  CIIOPTHBHO-
03/I0POBUTENLHOM JESTEIIbHOCTHIO;

- AKTHBHOE HEMPHUATHE BPEIHBIX NPHUBBIYEK M HWHBIX (GOpPM TPUYMHEHHS Bpena
(U3UIECKOMY U TICUXUYECKOMY 37]0POBBIO;

mpyoo06020 60CRUMAHUA:

- TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTH MacTePCTBa, TPYI0JII00UE;

- TOTOBHOCTh K  aKTHUBHOH  OEATEIBHOCTH  TEXHOJIOTHUECKONW W  COIMaJIbHOMU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, MNIAHUPOBATH U CAMOCTOSTEIHLHO BBIMOJIHATH TAKyIO
JIeSTCIIEHOCTE;

- WHTEPEC K Pa3IMUHBIM cdepam MpodhecCHOHATBHON JeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OymyIeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIE YKM3HECHHBIC TIJIaHbI,

- TOTOBHOCTB M CITOCOOHOCTBH K 00Pa30BaHUIO U CaMOOOpa30BaHUIO Ha MPOTHKCHUH BCEH
JKH3HH;

9IK0J102UYEeCKO20 60CRUMAHUA:

- c(OPMUPOBAHHOCTh JKOJIOTHYECKOH KYyIbTYphl, TOHUMAHWE BIMSHUS COLUATHHO-
SKOHOMHUYECKUX TMPOIECCOB HA COCTOSIHUE TMPUPOJHOM U COLMAIBHOW Cpefbl, OCO3HAHHE
I00ATEHOTO XapaKTepa IKOJIOTUUECKUX MPoOiIeMm;



- MJIAHUPOBAHUE U OCYIIECTBJICHUE JEUCTBUIM B OKpY)KArOIIEW Cpelie Ha OCHOBE 3HAHMS
L[eJIel YCTOMYMBOTO Pa3BUTHS YEII0BEYECTBA;

- AKTUBHOE HEMPUATUE IEUCTBUN, MPUHOCSIIMX BPEI OKPYKAIOIIEH cpee;

- YMEHHE MPOTHO3UPOBATH HeOJIaroNpUsSTHBIE JKOJIOTHYECKHE MOCJIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUM, TPEAOTBPALIATh UX;

- pacIIUpEHUE ONBITA AESITENBHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH;

UEHHOCMU HAYUHO020 NO3ZHAHUA:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOUW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe KYJIBTYpP, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEpPLICHCTBOBAHUE  SI3BIKOBOM M YWTATEIbCKOW  KYJIbTYphl KakK CpelCTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U MIO3HAHUS MHUPA;

- OCO3HAHUE LEHHOCTH HAy4YHOU JAEATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH IPOCKTHYIO U
HCCIIEIOBATENIBCKYIO IESITEIbHOCTh HHANBUIYAJIbHO U B TPYIIIIE.

MeTtanpeaMeTHbIe Pe3yabTAThI:

OBj1aeHNe YHHBEPCAJILHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

a) 6azoevle nozuuecKue 0elucmeus:

— CaMOCTOSITENILHO (POPMYJIUPOBATh M aKTyaIM3UpPOBATh MPOOJIEMY, pacCMaTpHBAaTh €€
BCECTOPOHHE;

— YCTaHABIMBATh  CYINECTBEHHBI TNPU3HAK WIM  OCHOBAaHUS JUIS  CpaBHEHUS,
Kinaccuukanuu u 0000IICHUS;

- OTIPEICIISATH IENH JeATSIIbHOCTH, 33]]aBaTh MapaMEeTPhl M KPUTEPUH UX TOCTHIKEHUS,

— BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMAaTPHBACMBIX SIBIICHUSX

— BHOCHTH KOPPEKTHBBI B JICATCIBHOCTh, OIICHMBATh COOTBETCTBUE PE3YJIBTATOB IIEJISM,
OIICHHBATh PUCKH TIOCJICICTBUN JICATEILHOCTH,

- pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIeM;

0) bazoevie uccnedosamenvcKue Oelcmeus:

— BJAQJICTh HAaBBIKAMH  y4eOHO-HCCIICJIOBATEILCKON M TPOCKTHOM JIeATEIbHOCTH,
HABBIKAMU pa3peIieHus Mpooem;

— CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIbHOMY IIOMCKY METOJIOB pEIICHHUS
MPAKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB ITO3HAHUS;

- OBJIAJICHUE BUIAMHU JCSITEIHLHOCTH I10 MOJIYICHHUI0 HOBOTO 3HAHHUS, €T0 MHTEPIPETAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX CHTYAIUSX, B TOM YHCIIC MPU CO3JIaHUU
Y4EOHBIX M COIUABHBIX TPOEKTOB;

- dbopMUpOBaHWE HAyYHOTO THIA MBIIUICHUS, BIIaJICHUE HAYYHOW TEPMHHOJIOTHUEH,
KJIFOUEBBIMH IOHSATUSIMH U METOJAMU;

— CTaBUTH U (HOPMYJIMPOBATh COOCTBCHHBIC 33J]aud B 00Pa30BaTEIbLHOM NEATECILHOCTH U
JKU3HEHHBIX CUTYAIUAX;

- BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M WM aKTyalHM3WpOBaTh 3a/lady, BBIJIBUTATh
TUIIOTE3Y €€ PEIICHHs, HAXOJUTh apryMEHTHI IS JOKa3aTebCTBA CBOMX YTBEPI)KICHHM, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PEIICHHS,

- AQHAIM3UPOBATh TOJIYUCHHBIE B XOJIe PEIICHUs 3aJaud Pe3yJbTaThl, KPUTHYECKU
OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHUSX;

— JlaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh TPHUOOPETECHHBIN OIBIT;

- pazpabarbiBaTh TUIAH pEHNICHUS TPOOJEMBI C yYETOM aHajau3a WMEIOIIIXCS
MaTepUaIbHBIX ¥ HEMaTEPHATbHBIX PECYPCOB;



- OCYIIECTBIISATh IIeJICHANPaBICHHBIA MOUCK MEpeHoca CPEICTB U CHOCOOOB IEHUCTBUA B
po(heCCHOHATLHYIO CPELy;

- yMeTh TMEPEHOCUTh 3HAHMS B TIO3HABATENBHYID U TMPAKTUYECKYI0 00JIacTU
KU3HEJEATENIbHOCTH;

— YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

— BBIJIBUTATh HOBBIE UJIEU, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

- CTaBUTh MPOOIEMBI U 33]1a4H, JOMYCKAIOIINE aTbTePHATUBHBIEC PEIICHUS;

6) paboma c ungopmayueii:

— BJIQJICTh HABBIKAMHU TMIOJYYCHHS HWHQPOPMAIMM U3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITENILHO OCYIICCTBIIATH TIOWCK, aHAIN3, CHCTEMATH3aIlUI0 M WHTEPIPETANNI0 WHPOPMAITUU
pa3IMYHbIX BUJOB U (hOPM MpeICTaBICHHUS;

— CO3/aBaTh TEKCTHI B PA3NIMUYHBIX (opMarax C ydyeToM Ha3zHAYCHHUS WHPOpMAIUU U
IIEJICBOI ayTUTOPUH, BBIOMPAsT ONTHUMAIEHYIO (OpPMY TIPEICTABICHUS W BH3yaTU3alliu;

- OILICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh UH(OPMAIINU, €€ COOTBETCTBUE IIPABOBLIM U
MOpaTbHO-3THUYECKUM HOpMaM;

— UCIIONIb30BaTh CpeACTBA WH(POPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHHKATHUBHBIX M OPraHM3AIlMOHHBIX 33Ja4 C COOJIIOJIEHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE30MACHOCTH, TUTHEHBI, pecypcocOepexeHHs, MPaBOBBIX M
ATHYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 6€30MacHOCTH;

— BJIQJICTh HABBIKAMHU DACIIO3HABAHWUS W 3alUTBl WHMOpManuu, WHHOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJj1ajieHHe YHUBEPCAJTbHBIMU KOMMYHUKATHBHBIMU A€ CTBUSMM:

a) oowenue:

- OCYIIECTBIISATh KOMMYHHKAIIUHU BO BCeX cepax KU3HHU;

- pacro3HaBaTh HeBepOalbHbIE CpEACTBAa OOIIEHUS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, PACMO3HABATH MPEANOCHIIKYA KOH(MIUKTHBIX CUTYAIM U CMATYaTh KOH(MIUKTHI,

— BJIQJICTh PA3IMYHBIMH CITIOCOOAMHU OOIIEHUS U B3aUMO/ICHCTBHUS,

- apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(DIUKTHBIE CUTYaLINN;

- pa3BepHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

0) coemecmHuas 0esAmenabHOCHb:

— MOHUMATh U UCIOJIb30BaTh MIPEUMYIIECTBA KOMAHAHOW U MHIUBUIYaIbHOU PabOTHI;

- BbIOMpATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBUH C y4e€TOM OOIIMX UHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0T0 4JieHa KOJUIEKTUBA;

- NPUHUMATH 1€ COBMECTHOW JEeSATENbHOCTH, OPraHU30BBIBATH U KOOPJUHHPOBATH
NEHCTBHUS MO €€ JOCTHKEHHIO: COCTaBIAThH IJIaH ACMCTBUMA, paclpeeNsaTh pOJd C Y4eTOM MHEHUN
Y4aCTHUKOB, OOCYXKIaTh Pe3yJIbTaThl COBMECTHOU pabOTHI;

— OIICHUBATh KAUeCTBO CBOETO BKJIQJa W KaXJOr0 YyYaCTHHKA KOMAHIbI B O0OmIuit
pe3yNbTar 1o pa3paboTaHHBIM KPUTECPHUSIM;

— npeyiaraTh HOBbIE TIPOEKTHI, OIEHWBATh UACH C MO3UIIUA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

- KOOPJIMHHUPOBATh U BBIMOJHATH PabdOTy B YCIOBHUSX pEAIbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

— OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE IIOBEAECHUE B PA3IUYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJsiTUBHBIMU /1€ CTBUAMM:

a) camoopeanu3ayus:



- CaMOCTOSITENILHO OCYILIECTBIIAThH MTO3HABATENbHYIO JESATEIbHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (POPMYyITHPOBATH COOCTBEHHBIE 33aJ]a4l B 00pa30BATENBHON NEATEIFHOCTH M KU3HEHHBIX
CUTYalUsX;

- CaMOCTOSITEJIbHO COCTAaBJIATh IUIAaH pEIIEHUS MpoOJIEMbl C YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUH;

- JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

—  pacmupsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPEAIOYTEHUH;

- JenaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpOBATh €ro, OpaThb OTBETCTBEHHOCTh 3a
peleHue;

- OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

- CHocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOH DJPYIUIMH B PasHBIX
00J1acTsAX 3HaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBI YPOBEHB;

0) camoKkoHmpop:

- JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

- BJIAJCTh HAaBBIKAMH [O3HABATENBHON pe(IeKCHH KaKk OCO3HAaHUS COBEPIIAEMBIX
JENCTBUI U MBICIIUTENBHBIX ITPOLIECCOB, UX PE3Y/IbTATOB U OCHOBaHU;

- UCTIOJIB30BaTh MPUEMBI pe(IIeKCHUH /TSl OLIEHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHUS;

- YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHUIO;

6) IMOUUOHANbHBLI UHMEIEKM, NPEONOIaZatoWill CPOPMUPOBAHHOCHLD:

- CaMOCO3HaHHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh IOHHMMAaTh CBOE AMOILMOHAIBHOE
COCTOSIHUE, BU/IETh HAIIPABJICHUS Pa3BUTUS COOCTBEHHOM 3MOIMOHAIBLHON c(epbl, ObITh YBEPEHHBIM
B cebe;

- CaMOpETYJIMPOBAaHUsI,  BKJIKOYAKOLIETO0  CaMOKOHTPOJb,  YMEHHE  IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBATHCS K HAMOLMOHAIBHBIM
U3MEHEHHSM U MPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

- BHYTPEHHEH MOTHBALUHU, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTH)KCHMIO LIEJU M YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE AEHCTBOBATDH, UCXO/S U3 CBOUX BO3MOYKHOCTEN;

- SMIMATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE APYIHX,
YUUTBIBaTh €r0 MpPH OCYLIECTBIEHMM KOMMYHHUKALMM, CIIOCOOHOCTb K COYYBCTBHIO U
COIIEPEKUBAHHUIO;

- COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOUIMX CIHOCOOHOCTH BBICTPaMBAaTh OTHOIIEHUS C
JIPYTUMH JTIOABMH, 32a00THTHCS, TIPOSIBIISATE HHTEPEC U Pa3peIIaTh KOH(PIUKTHL;

2) npunamue ceda u Opy2ux ooeii:

- PUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

- IPUHUMATh MOTHUBBI M AapryMEHTBhl JAPYTHUX JIOJEH IpU aHalIW3€ pe3yJbTaToB
JESATEIBHOCTH;

- NPU3HABATh CBOE MPABO U MPABO JAPYTUX JIOIEH Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3UIMH JPYroro 4eJoBeKa.

IIpeameTHbIE pe3yJIbTATHI:

1) chopmMupoBaHHOCTH MPEACTABICHUI: 0 XUMHUECKON COCTaBISIONICH €CTECTBCHHOHAYYHOM
KapTUHBI MHPA, POJM XUMHU B TIO3HAHWU SIBICHUW MPUPOABI, B (OPMUPOBAHUU MBIIIICHUS U
KYJIBTYPBI JINYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS PEIICHUS TPAKTHIECKUX
3a[a4 ¥ 9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOTHON Cpejie;

2) BIaJeHUE CHUCTEMON XHMMHYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAraroline
MOHSTHS (XUMHYECKHIA JJIEMEHT, aTOM, JJIEKTPOHHAas 000JOYka aTtoma, S-, p-, d-3JIEKTPOHHBIE
opOUTaIM aTOMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKHCIIEHUS,
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XUMUYECKasi CBs3b, MOJIb, MOJISIPHAsT Macca, MOJSPHBIA 00bEeM, YIIEpPOJHBINA  CKeJeT,
GbyHKIIMOHATbHAS TPYINa, paJuKal, HW30MEpHs, H30Mephbl, TOMOJOTHYECKHH psAl, TOMOJIIOTH,
YIIEBOIOPOAbI, KUCIOPOA- U a30TCOAEpKAllue COSAMHEHMs, OMOJOTMYEeCKH aKTUBHBIE BEIECTBa
(yrneBoabl, JKUpPbBI, O€JKH), MOHOMEp, IMOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOIIEKYISIPHBIE
COCMHEHUS, KpUCTAINIMYecKass pelieTka, THUIbl XHMHUYECKUX peakiuil  (OKUCIUTEIbHO-
BOCCTaHOBUTENbHBIE, IK30-1 IHAOTEPMUUYECKUE, PEAKIIN HOHHOTO 0OMEHa), pacTBOP, SIEKTPOIUTHI,
HEDJIEKTPOIIUTHI, AJEKTPOJUTHYECKAS IUCCOLUAIUS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKON peakIuu, XMMUYECKOe PaBHOBECHE), TEOPUHU U 3aKOHBI (TEOpUs XUMUYECKOTO CTPOCHUS
oprannueckux BemectB A.M. byriepoBa, Teopuss 3IEKTPOIUTHUECKOH  TUCCOLIMALINH,
nepuoanueckuii 3axkoH J[.M. MenneneeBa, 3akOH COXpaHEHHs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, (DAKTOJIOTMYECKHE CBEACHMS O CBOMCTBaX, COCTaBe, MOIYYEHHH U
0€30MMacHOM WCIIOIh30BAaHUHM BAKHEUITNX HEOPTaHWYECKUX M OPTraHUYEeCKHX BEIIECTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

3) chopMHUPOBAaHHOCTH YMEHUW BBISBIATH XapaKTEepPHBIE TMPU3HAKH U B3aUMOCBS3b
M3YYEHHBIX MOHITHHI, TPUMEHSATH COOTBETCTBYIOIIME MOHSITHUS MPU OMUCAHUM CTPOCHHUS U CBOWCTB
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB U WX MPEBPAILCHU; BBISIBISTH B3AMMOCBSI3b XUMHYECKUX
3HAHUM C TOHATUSMHU U TIPEJICTABICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX MIPEIMETOB;

4) chopMHpPOBAaHHOCTH YMEHHH HCIOIH30BATh HAMMEHOBAHUS XUMHUYECKHX COCIUHEHUN
MEXIYHAPOJAHOTO COI03a TEOPETUYECKOW M TPHUKIAAHOM XMMHUH W TPUBHAIbHBIE HAa3BAHUS
BRXHEHININX BEMIECTB (ITHIICH, allETWJICH, TIHIEPUH, (eHol, Gopmaibaerun, yKCycHas KHCIIOTa,
TJIMIH, YTapHBIA Ta3, YIIEKHUCIbIN ra3, aMMHUak, raiieHasi U3BeCTb, HeralieHas U3BeCTb, TUThEBas
colla ¥ JAPYTHX), COCTABISATH (POPMYIBI HEOPTaHUYECKHMX W OPTraHUYECKHX BEIIECTB, YpPaBHEHUS
XUMHYECKHX PEAKIHi, 0OBACHATh UX CMBICI; MOJATBEPKIaTh XapaKTEpHbIe XUMUYECKHE CBONCTBA
BEIIECTB COOTBETCTBYIOIUMH SKCIIEPUMEHTAMU U 3aMHUCSIMH YPAaBHEHUN XUMHUUECKHUX PEaKIIHii;

5)  chopmupoBaHHOCTH  yYMEHUH  YCTaHAaBIMBATh  MPHUHAIEKHOCTh  U3YYEHHBIX
HEOPraHMYECKUX M OPTaHMYECKHUX BEIIECTB K OMpeAeNIeHHBIM KJlaccaM M TpyIMIaM COeIWHEHUH,
XapaKTepu30BaTh UX COCTaB W Ba)KHEHIME CBONCTBA; OMPENENATh BHJbI XUMHUYECKUX CBs3ei
(koBaJIeHTHas, MOHHAsI, METAJUTMUECKas, BOJIOPOAHAS), TUIIbI KPUCTAINTMUYECKUX PEIIETOK BEIIECTB;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

6) BIaJieHHe OCHOBHBIMHM METOJIaMU HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHX SBICHHUN
(HaOnroieHre, U3MepeHHe, HIKCIIEPUMEHT, MOJIEITHPOBAHUE);

7) chOpMHUPOBAHHOCT, YMEHHMHM TMPOBOJUTH pacueThl MO XUMHYECKHM QopMylaM U
YPaBHEHHUSM XUMHUYECKUX PEAKIUN C HCIOJIb30BaHUEM (DH3UYECKUX BEIUYHH, XapaKTEPU3YIOIIHX
BEII[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaJibHbBIE YCIIOBUSI) ra30B, KOJUYECTBA
BEII[ECTBA; MCIIOJIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS [JISl PUHATUS PEIICHUM B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM;

8) chopMHUPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBINIONHATh XUMHYECKHA JKCIEPUMEHT
(mpeBpallieHUsT OPraHUYECKUX BEIIECTB MPU HArpEeBaHHUM, TMOJTYYCHUE STUJIEHA M H3y4YEHUE €ro
CBOWCTB, KQUECTBEHHBIC PEAKIINU Ha allbJICTHU/IBI, KpaXMall, YKCYCHYIO KUCIIOTY; JeHaTyparus OeIKoB
IpU HArpeBaHUM, I[BETHBIC pEaKIUU OEIKOB; MPOBOIUTH PEAKIIMM MOHHOTO OOMEHA, OMpPEIeNsTh
Cpeay BOJHBIX PAaCTBOPOB, KAYECTBCHHBIE PEAKIIUU Ha CyNb(dar-, KapOoHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUS; peniaTh dKCIepUMEHTaNbHbIe 3a1aun 1o TemaMm "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C TPaBUJIAMH TEXHHKU OE30MacHOCTH TMpH OOpalleHud ¢ BEIIeCTBAMU U
1abopaTopHBIM 000PYAOBaHUEM; MPEJCTABIATh PE3yIbTaThl XUMHUYECKOIO dKCIepUMeHTa B dopme
3aMicH ypaBHEHUI COOTBETCTBYIOIIMX peakuuid M (HOpMyIHpoBaTh BBIBOJBI HAa OCHOBE ATHX
pE3yNbTATOB;

9) chopMUpPOBaHHOCTH YMEHHUS aHATU3UPOBATh XUMHUUYECKYIO HH(OpPMAIIHIO, TOTy4aeMyI0 U3
pa3HbIX UCTOYHHUKOB (CpeICTB MaccoBOM MH(pOpMalnu, ceTb IHTEpHET U ApyTHe);



10) chopMHUPOBAaHHOCTH YMEHHUH COOMIOJATh NpPaBUIa HKOJOTHYECKU IIeTIECO00Pa3HOTO
NIOBEJICHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LIENIAX COXPAHEHUS CBOETO 3/10pPOBbS M OKPYKaroLIeH
IOPUPOIHON Cpelbl; YUUTHIBaTh ONACHOCTh BO3JEHCTBUS HA J>KUBBIE OPTaHU3MBbl OIPEIEIEHHBIX
BEIIIECTB, TOHUMAasi CMBICJI ITOKa3aTesl MpeiebHOM TOMyCTUMON KOHIIEHTPALlUY;

11) ana oOydarouxcss ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMHU 37I0POBbs: C(POPMUPOBAHHOCTh
YMEHUS NMPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHMs BEIIECTB U XMMHUYECKHX
SIBJICHHI,

12) nui cnensix ¥ caaboBUAAIIMX 00ydaromuxcs: chOpMUPOBAHHOCT YMEHUS UCIIOIb30BaTh
penbedHO ToYeuHyro cucteMy o0o3HaueHuit JI. bpaitns ans 3anucn xumMudeckux Gopmyi.

Coz(epxcaHHe JUCHUITIIMHBI «X MU HallpaBJICHO B TOM YHCJIC Ha (1)OpMI/IpOBaHI/Ie

CIEYIONIUX 0OWUX KOMNEeMmeHYUull:

=
:
S g @opwynposKa 3HaHuUs, yMEHUs
= 2 KOMIIETEHIM U
=
§
OK 01 | BeiOupats cnocoObl | YMeHus:
perieHus 3a/1a4 | pacro3HaBaTh 3a/1auy u/unu npobiemy
npodeccuoHaTbHON B IPO()eCCHOHATHHOM H/HJIH COIIMATHHOM KOHTEKCTE
NesITeNIbHOCTH aHAIU3UPOBATH 3aaqy u/unu npobiemy
MIPUMEHUTETHEHO K | ¥ BBIJIETSITH €€ COCTaBHBIC YaCTH
pa3sIn9HbIM KOHTCKCTaM ONIPEJEIATh dTAllbl PENICHUS 3a0a49U
BBISIBIIATE H  3(PQPeKkTHBHO HCKaTh HH}OpMaIHio,
HEOOXOIUMYIO JUISI pEIICHMSI 33/1a9U W/WJIH TPOOJIEMBI
COCTaBIISITh TUIaH JCHCTBUS
OIpEeAEATh HE0OXOIMMBIE PECYPCHI
BJIQJIETh aKTyaJlbHBIMU METOIaMHI paboTsI
B IpOeCCHOHATBHON U CMEXKHBIX chepax
pealn30BbIBATh COCTaBJICHHBIN MJIaH
OLICHUBATh PE3YJbTAT WU TOCJIEACTBUS CBOUX JICUCTBUU
(caMOCTOATEIHHO WJIM C TOMOIIHIO0 HACTABHUKA)
3HaHus:
AKTyaJIbHBI ~ TPOQECCHOHATBHBIA W COIMAIBHBINA
KOHTEKCT, B KOTOPOM MPUXOJTUTCS pabOTaTh U KUTh
OCHOBHBIC  HWCTOYHWKH HWH(MOpPMAMM ©  PECypCHI
TUIS pelieHus 3a/1a4y u npo0iem
B IPO()eCCHOHATHHOM H/WJIH COIIMATHHOM KOHTEKCTE
CTPYKTYpY ILJIaHa JJIsl penIeHus 3a1a4
HNOpPSAJOK  OLEHKHM  pe3ylbTaTOB  pEIIeHHs  3aj]ad
podecCHOHANBHOM e TEIIbHOCTH
OK 02 | Mcnonb30BaTh COBpEMEHHBIC | YMEHHSI:
CpPEeICTBA IIOMCKA, aHaau3a | ONpeAeNaTh 3aJa4M JIJIs TOMCKa HHMOpMaIuu
u MHTEPIIPETALNH | ONpeeNsITh He0OX0IMMbIe HCTOYHUKH WH(OpMaLUU
uH(popMaIuH, A | mraHupoBaTh  MOpOIECC  TIOMCKa;  CTPYKTYpPHUPOBATh
MH(OPMAaIHOHHBIE MoJTy4aeMyr0 HH(HOpMaIHIo
TEXHOJIOTHHI I | BpIenATh HauOoJiee 3HaYMMOE B MepeYHe WHPOpMauu
BBITTOJIHCHN 3ala4 | orieHUBaTh MPAKTUYECKYHD 3HAYUMOCTh PE3YJIbTAaTOB
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npodeccroHanbHOI

IIOHUCKa

NEATEIIbBHOCTH opOopMIISITh PE3yJabTaThl TOWCKA, TPUMEHSTH CPEACTBA
UH(pOPMaILIMOHHBIX TEXHOJIOTHI TS peleHus
npodecCHOHATBHBIX 3a1a4
HCIOJIb30BaTh COBPEMEHHOE MPOrpaMMHOE 0OecTieueHre
HCIIOJIb30BaTh pa3In4HbIC U (poBbIe CpeacTBa
JUTsI pelieHus MpodeccnoHaIbHBIX 3a/1a4
3HaHus:

HOMEHKJIaTypa UH(GOPMAITMOHHBIX HUCTOYHUKOB,
MPUMEHSIEMBIX B MPO(EeCCHOHATLHOM IeATETBHOCTH
MPUEMBI CTPYKTYPUPOBaHUS WH(HOPMAIIUN
dbopmaT odopmiieHUs pe3yNbTaTOB MOKUCKa UHPOPMAIIHH,
COBpPEMEHHBIE CpeacTBa
U ycTporcTBa HHGOpMaTU3alluu
MOPSIIOK WX MPUMEHEHHS U MPOTPaMMHOE 00ecIieueHUe B
npodeccuoHanbHOM NEeATEIIbHOCTH
B TOM YHCJIE C HCIIOJIh30BaHNEM IHU(PPOBBIX CPEJICTB

OK 03 | IInanupoBath U | YMeHus:

pEaIN30BbIBATh COOCTBEHHOE | OMPEILIIATh AKTyaJIbHOCTh HOPMAaTHUBHO-IIPaBOBOM

npodeccuoHanbHOe U | JOKYMEHTAIMH B PO ECCHOHATBHON AESITETbHOCTH

JINYHOCTHOE pa3BUTHE, | IPUMEHATH COBPEMEHHYIO HAYUHYIO MPOQPECCHOHATHHYIO

MPEAIPUHUMATEIBCKYIO TEPMHUHOJIOTHIO

ACATCIIBHOCTD B | onpeneisiTh Hu BBICTpauBaTh TpaeKTOPUU

npoheCCHOHATLHON  cepe, | mpodhecCHOHANTBHOTO Pa3sBUTHS H CAMOOOPA30BAHHS

MCIIONB30BaTh  3HAHMS  TIO | Ipe3eHTOBATh OM3HEC-HICIO

NpaBoBOW M (PMHAHCOBOMH OTIPEICIIATh UCTOYHUKN (PUHAHCHUPOBAHUS

rPaMOTHOCTH 3HAHNS:

B PasIMIHBIX  SKU3HCHHBIX | coppemenHas HayJHAast u npodeccuoHaIbHas

CHTyalHiX TEPMUHOJIOTUS
BO3MOKHBIE TPACKTOPHH TPOGECCHOHATHLHOTO PA3BUTHSI H
camo00pa3zoBaHus

OK 04 | DddexruBHO YMenus:

B3aUMOJICIICTBOBATh U | OPraHU30BbIBATH pabory KOJUIEKTHBA

pabotaTh B  KOJUICKTHUBE | U KOMaH/bI

U KOMaHIC B3aMMO/ICCTBOBATh c KOJUICraMH, PYKOBOICTBOM,
KJIMEHTaMH B X071€ MPO(eCCHOHATBHON IeSTeTbHOCTH
3Hanus:

IICUXOJIOTUYECKUE OCHOBBI JICSITEIBHOCTH KOJUIEKTHBA,
TICUXOJIOTHYECKHE OCOOCHHOCTH JIMYHOCTHU
OCHOBBI POEKTHOM JESITEIIbHOCTH

OK 05 | OcymiecTBisTh YCTHYIO | YMeHHusi:

u IUCBMEHHYIO | TPaMOTHO  HM3J1araTb CBOM MBICIM W OQOpMIIATH

KOMMYHUKAIWIO Ha | TOKYMEHTBI o npodeccHoHATLHOM TEMaTUKE

roCyJ1apCTBEHHOM A3BIKE | Ha TOCYJIJAPCTBEHHOM $I3BIKE, TTPOSIBISATH TOJEPAHTHOCTD B

Poccuiickoii  denepaunu ¢ | pabodeM KOJICKTHBE

Y4€TOM oco0eHHOCTEH 3HAHUA:

COLMAJIBHOTO U KYJIBTYPHOI'O | 0COOCHHOCTH COIMAIBLHOTO U KYJIBTYPHOTO KOHTEKCTA

KOHTEKCTa npaBuia odopmiteHus JTOKyMEHTOB
Y TIOCTPOEHUS YCTHBIX COOOIIEHUH

OK 06 | IlposBasTh IpaX/J1aHCKO- | YMeHusl:
[MaTPUOTHYECKYIO IIO3HIIMIO, | OMUCHIBATh 3HAYUMOCTh CBOEH cneyuaibHocmu
JIEMOHCTPUPOBATH MIPUMEHSTh CTAaHAAPTHI AHTUKOPPYNIIMOHHOTO MOBEACHUS
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OCO3HAaHHOE MIOBE/ICHUE
Ha OCHOBE POCCUICKHUX
IyXOBHO-HPaBCTBEHHBIX

3HaHus:

CYIIHOCTh  TPaXJAHCKO-MATPUOTUUECKOU
POCCUHCKHX TYXOBHO-HPABCTBEHHBIX IIEHHOCTEHN

TTO3UITHH,

LEHHOCTEW, B TOM 4YHCIE C | 3HAUUMOCTh npodeccroHanbHON NEATENBHOCTH
y4€TOM rapMOHHU3allMH | IO cneyualbHoOCmu
MC)KHAIIMOHAJIbHBIX U | cTaHnaapThl AHTUKOPPYNLIMOHHOTO MOBEACHUS
MEXKPEITUTAO3HBIX Y MOCJICICTBHS €TI0 HapyLICHUS
OTHOILEHUH, IIPUMEHSATH
CTaHJapThI
AHTUKOPPYILIHOHHOTO
MIOBEJEHUs
OK 07 | ConeiicTBOBaTh COXPAHEHUIO | YMEHHSI:
OKpY>KaroIen Cpelibl, | cOOII0IaTh HOPMBI HKOJIOTHUYECKOI 0€30MacHOCTH
pecypcocOepexeHuIo, OIIPENEIATh HaIpaBJICHUS pecypcochepekeHus
MIPUMEHSATH 3HAHUA | B paMKax npodeccuoHaIbHOM JEATEIbHOCTH
00 HM3MEHEHMH KIUMATa, | 0  cneyualbHocmi, OCYWIECTBIISATH  paboTy ¢
HPUHIOHUIIBI OEpEKIMBOTO | COOMIOAEHHEM MIPUHITUIIOB OEPEIKITMBOTO TPOU3BOICTBA
NPOM3BOJCTBA, I(P(EKTUBHO | OpraHW30BBIBATE  NPO(PECCHOHATLHYIO  JIEATENBHOCT
JIEHCTBOBATD B | C y4ETOM 3HAHUH 00 M3MEHECHHH KJIMMATHYECKUX YCIOBUI
YpE3BBIYANHBIX CUTYyALUAX peruona
3Hanus:
IpaBWJia 3KOJOTMYECKOW O€30MacHOCTH NpU BEACHHUH
Ipo¢eCCHOHATIBHOM 1€ TeIbHOCTH
OCHOBHBIE pecypchl, 3a/IeiCTBOBaHHbBIE
B IpOeCCHOHATIBHOM IS TETbHOCTH
yTH 00ecneuyeHus: pecypcocOepekeH sl
IPUHILIMIIBI OEPEKIMBOrO MPOU3BOACTBA
OCHOBHBIE HAIIPaBICHUSA W3MEHEHHUS KIMMATHYECKUX
YCJIOBHM peruoHa
OK 08 | Mcnons3oBaTh CpeAcTBa | YMEHHUs:
¢bu3nueckoil KyIbTypbl [UIS | HCIIOJIB30BATh (GU3KYIBTYPHO-03I0POBUTEIHHYIO
COXpaHEHUs M YKPEIUICHHUS | IEATENbHOCTh JUIsl YKPEIUICHUS 3/0POBbS, JTOCTHUKEHUS
310pOBbS B IPOIIECCE | JKU3HEHHBIX U MPO(eCCHOHATBHBIX IeNei
npogeccuoHaIbHON IIPUMEHATh  pAlMOHAIbHBIC IPUEMBI  JIBUTATEIbHBIX
ACATENBHOCTH 1 | pyHKuMi B podecCHOHATIBHON IeSITENbHOCTH
NoACpKAHNA M0JIb30BaThCH cpeacTBaMu npoUIaKTUKA
HEO0XO0IMMOTO YPOBHA | miepeHaNpsKeHUs, XapaKTEePHBIMUA a1 JTAHHOMN
buzndecKoi CneYUaIbHOCmu
IIOATOTOBJIICHHOCTH 3HAHMSA:
poib  (U3HYECKOW KYJNBTYphl B  OOIIEKYJIBTYPHOM,
Ipo¢eCCHOHATLHOM M COLIMAIbHOM Pa3BUTHH YeJIOBEKa
OCHOBBI 37I0pOBOT0 00pa3a KU3HU
yCIIOBHS npogeccuoHalIbHON JEATEIbHOCTH
M 30HBl  pHUCKa  (PU3MYECKOTO  3/I0pOBBS IS
CneyuanbHOCmu
cpeAcTBa NPOPHIAKTUKN TEPEHANIPSHKEHUS
[IK 1.2. | OpranuzoBbIBaTh nporecc Ymenus:
00ydeHus 00yJaromuxcs, B | GopMUPOBATh MOTHBALIMIO K OOYUYEHHIO OOYUYArOIIUXCS C
TOM YHCJIE C OTPAHUYEHHBIMH | COXPAHHBIM pa3BuUTHEM u OTpaHUYECHHBIMU
BO3MOXKHOCTSIMH 3/I0POBBSI, B | BO3MOKHOCTSIMHU 3/I0POBbSI
COOTBETCTBUU C 3HaHuA:
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CaHUTApHBIMH HOPMaMHU U
npaBUJIaMU, Peau30BbIBATh
POrPaMMBI
WHJIUBUJTYaAJIbHOTO Pa3BUTHSL.

TCOPECTHUYCCKHNEC OCHOBLI XMMHH

[IK 2.2. | Peanu3oBbIBaTh NpOrpamMMbl | YMEHHUSsI:
BHeyquHOﬁ ACATCIIbHOCTHU pCaIM30BbIBATL COBPEMCHHBIC, B TOM YHUCJIIC WHTCPAKTUBHBIC,
06yqa}0mﬂxc;{’ B TOM 4YHUCJIEe (bOpMBI 1 METOABI OpraHu3annu BHCypO‘IHOfI JCATCIBHOCTH I10
C OrpaHUYCHHBIMHU HaIpaBJICHUAM Pa3sBUTHUA JUYHOCTH
BO3MOXKHOCTSIMU 3/I0POBbS, B 3HaHus:
COOTBETCTBUY C TEOPETUYECKUE OCHOBBI XUMUU
CaHUTapHBIMH HOPMaMU U
npaBUJIaMH.

[IK 3.4. | BeicTpauBaTh TPaeKTOPHUIO Ymenus:
po(hecCHOHATLHOTO POCTa CTPOUTH BOCHUTATEIBHYIO JEATEIBHOCTH C Yy4E€TOM
Ha OCHOBE pe3yJIbTaTOB KYIbTYPHBIX pa3u4yuil OOy4yaroumxcs € COXpPaHHBIM
aHaym3a 3G PeKTUBHOCTH pa3BUTHEM W OTPaHUYECHHBIMH  BO3MOXKHOCTSIMHU
BOCITUTATEIbHON 3I0pOBBS,  MOJOBO3PACTHBIX M  HMHJMBHUAYaJIbHBIX
NEeATEILHOCTH U oco0eHHOCTEN
CaMOaHaJIn3a. 3Hanus:

TCOPCTUYCCKHUEC OCHOBBI XUMHU
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2. CTPYKTYPA Y COJEP) KAHUE OBIIIEOBPA30OBATEJBHOMN TUCIIUILIUHBI

«XNUMUS»

2.1. TpynoeMKOCTb 0CBOEHHUS TUCHUILINHBI

Bua yueOnoii padoTnl

Oobvem ¢ uacax

O0bem 00pa3zoBaTeIbHOM MPOrpaMMbl U CIIUTLIHHBI 72
BT. U..
OcHoBHoOE conepxxaHue 60
BT. U..

30
TeopeTuiecKkoe o0ydeHue
npakTU4eckue 3aHiATus (M3 HUX  NpodecCHOHATbHO-OPUEHTHPOBAHHOE 30/10
coJiep’kaHue — B (hopMe MPaKTUIECKON MOJITOTOBKH)
IIpomeskyTouHas arTecTauus (IK3aMeH) 12
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2.2. Conep:xaHue TUCHMILINHBI

Haumenosanue pasdeﬂoe u

Cooeporcanue yuebHo2o mamepuana, 1a60pamopHbvle U NPAKmMuYecKue 3aHamus

Obvem uacos

mem
Teopusa | Ilpakmuka
Paszgea 1. OcHOBBI CTPOCHUSA BelIeCTBA 2 4
Tema 1.1. OcHOBHOE coziepKaHue
Crpoenue aTOMOB
XIMUYECKHX JIEMEHTOB 1 | 1 COPETHUECKOE 00yueHHe
MpUpOAa XUMUYECKOU CBS3U N N
CoBpeMeHHast MOJieNIb CTpoeHUsI aTroMa. CUMBOJIMYECKUH SI3bIK XUMHH. XUMUYECKHH JJIE€MEHT. 2
DnexTpoHHass KoHGurypanus atoma. Krmaccuduxamuss XUMUYECKHX 3JeMEHTOB (s-, p-, d-
a7eMeHThI). BaneHTHbIe 25eKTpoHbl. BalleHTHOCTh. DJIEKTpOHHAS MPUPOJIa XUMHYECKOW CBS3H.
DNEeKTpOOTPULIATENbHOCTh. BHUIbI XMMHUUYECKOW CBsI3M (KOBaJIEHTHAs, MOHHAs, METAINYECKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHMs
[IpakTrueckue 3aHATHS
[IpakTrueckue 3agaHusi HA YCTAHOBJIEHHWE CBA3W MEXAY CTPOCHHEM aTOMOB XHMHYECKUX 2
3JIEMEHTOB U MEPUOJIUYECKUM U3MEHEHHEM CBOMCTB XMMUUYECKHUX 3JIEMEHTOB U UX COCIMHEHUU B
COOTBETCTBHHU C MOJ0KkeHUEM [leproinueckoi CUCTEMBI.
Tema 1.2. OcHoOBHOE coziepKaHue
Ilepronnueckuii  3aKOH H
tabnuna J[.1. Menneneera IIpakTiyeckne 3aHATUS
[Tepuonuueckas cucrema xumuyeckux sieMeHToB J[.M. MenneneeBa. PU3HMYECKHIl CMBICI 2

[lepuonnueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, O6p33y€MBIX HMU IPOCTBIX W CIOXKHBIX BCHICCTB B COOTBCTCTBHU C ITOJIOXKCHUCM
xuMuyeckoro snemenTa B [lepuoanueckoil cucreme. MUpoBO33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonnueckoro 3akona /.M. Menneneea. Ilporno3sr J[.M1. Menneneea. OTKpBITHE HOBBIX
XUMHUYECKUX HIIEMEHTOB.

Pemenne 1mpakTHKO-OPHEHTHUPOBAHHBIX TEOPETHMYECKUX  33JaHUM HAa  XapaKTEPU3aLHI0
XUMHUYECKUX 3JIEMEHTOB «Meramnnueckue / HEMETAJUIMYECKUE CBOICTBA,
QJICKTPOOTPULIATCIIBHOCT XHMMHUUYCCKHUX JJICMCHTOB B COOTBCTCTBHUM C HX OJICKTPOHHBIM
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CTPOCHHEM M TIOJIO)KEHHUEM B MEPUOJUYECKON cucTeMe XuMuuyeckux siemeHtoB [[.W.
Meunneneenay

Paszpnen 2. Xumuyeckne peakuumu

Tema 2.1. TUOBI XUMAYECKHAX
peaxkuuit

OcHoOBHOE cofepkaHue

TeOpeTI/I‘{eCKOC o6yquI/Ie

KJ’IaCCI/I(i)I/IKaHI/ISI N TUIIbI XHMHYCCKUX peaKuHﬁ C Yy4aCcTUCM HCOPraHUYCCKUX BCHICCTB.
CocraBncHue ypaBHCHI/Iﬁ peaKHI/Iﬁ COCAUHCHUS, PAa3JI0KCHUSA, 3aMCILICHU, O6MeHa, B T.4.
peaKuHﬁ rop€Hus, OKUCICHUA-BOCCTAHOBJICHUA.

ypaBHCHI/IH OKHCJIEHHA-BOcCTaHOBNICHUA. CTeneHb OKHCIeHHS. OKHCIUTEIb U BOCCTAHOBHUTEb.
CocraBienue u YpaBHHUBAHUC OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ METOJ0OM
QJICKTPOHHOT'O Oananca.

HpaKTI/I‘{eCKI/IC 3aHATUA

KonnuectBeHHble OTHOWIEHUS B XMMHUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbl B XUMHHM H
pacueTsl MO0 YPaBHEHUSM XUMHYECKHX peakiuid. Moib Kak eIMHHIIa KOJIMYECTBAa BEILECTBA.
MossipHast Macca. 3aKOHbI COXPAHEHUSI MAacChl U 3HEPruu. 3akoH ABorajpo. MoisipHblil 00beM
razoB. OTHOCUTENIbHAs IUJIOTHOCTh ra3oB. PacyeTbl MO ypaBHEHUSM XUMHUYECKHX pEaKUui ¢
UCIOJIb30BAaHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIOBUS) ra30B, KOJIMYECTBA BEILIECTBA

Tema 2.2. DnexkTponuTrHdecKas
JUCCOLMAIUSl U HOHHBIN
oOMeH

OcHoBHOE coJiepKaHue

Teopernueckoe o0yueHue

Teopust anexkTponuruyeckoil aucconranuu. MoHBL. DIEKTPOIUTHI, HEIIEKTPOJIUTHI. Peaxknuun
HOHHOro obMeHa. CocTaBieHHE peakLuil HOHHOrO OOMEHa IMyTeM COCTaBJICHMS UX MOJHBIX U
COKpAIICHHBIX HMOHHBIX ypaBHEHUN. KHUCIOTHO-OCHOBHBIE peakiMH. 3aJaHUsi Ha COCTaBJICHHE
MOHHBIX PEaKLUU

JlaGoparopubie 3aHATHUS

Jlaboparopnas padota “THIbI XUMUYECKUX PEAKINl”.
HccnenoBanue TUNOB (IO COCTaBY M KOJIMYECTBY MCXOIHBIX U OOPA3yIOIIMXCSl BELIECTB) U
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MPU3HAKOB XUMHUYECKUX peakiuii. [IpoBeneHne peakiuii HOHHOTO OOMEHa, ONpeeICHIE CPEIbI
BOJHBIX PAaCTBOPOB. 3a/1aHMS HA COCTABJIICHHE MOHHBIX PEaKIIHil

KonrtponsHas pabora 1

CTpOCHI/IC BCIICCTBA U XUMUUYCCKHEC PCAKIINU

Pazpea 3.

CTpoeHne M CBOMCTBA HEOPraHn4eCKMuXx BemecTn

Tema 3.1. Kiaccudukamms,
HOMEHKJIATypa H CTPOEHHUE
HEOPraHUYECKHUX BEILECTB

OcHoBHOE cofepkaHue

Teoperuueckoe o0yueHue

[Ipenmer Heoprannyeckoil xumuu. Kiaccudukanus Heopranuyeckux BemiecTB. [Ipocteie u
cioxHble BenlecTBa. OCHOBHBIE KJIACChl CIOXHBIX BEHIECTB (OKCHUIBI, TMAPOKCUIBI, KHCIIOTHI,
coinu). BzauMoCBsi3b HEOPraHMYECKHWX BEUIECTB. ATrperarHble COCTOSIHUSI — BEIIECTBA.
Kpucrannuueckue u amopdHble BemecTBa. THIMbI KPUCTAUIMYECKUX pEIIETOK (aToMHasl,
MOJIEKYJISIpHAs, HOHHAsI, METaJUIMUecKasi). 3aBUCUMOCTh (PU3UUYECKMX CBOWCTB BEILLECTBA OT THUIA
KPUCTAIJINYECKON PEIIETKH. 3aBUCUMOCTb XMMHMYECKOM aKTUBHOCTH BEIIECTB OT BUAA
XUMHUYECKOH CBSI3U U TUIA KpUCTaNIMYecKon pemeTku. [IpuunHel MHOT0OoOpa3us BEIIeCTB

[IpakTrueckue 3aHATHS

Pemienue npakTuyeckux 3aaHuil Mo KJIacCU(PHUKALMK, HOMEHKJIAType U XUMUYECKUM (hopmynam
HEOPraHMYECKUX BEIIECTB pPa3JIMYHbIX KJIACCOB (yrapHblid Tra3, YIJIEKMCIBIM ra3, amMMHak,
ramieHas M3BeCTb, HETralleHas H3BeCTb, MUThEBAas COJa M JPYIMX): Ha3bIBaTh M COCTABIATh
(bopMyJIbl XUMUYECKUX BELIECTB, ONPEAEIIATh MPUHAAICKHOCTh K Kiaccy.

HpO(l)eCCl/IOHaJIl)HO-Opl/IeHTHPOBaHHOE COoIEPKaHUC

Hctounuku xumudeckoi uHoOpManuu (CpeacTB MaccoBoil uHpopMmanuu, cetb MHTepHeT u
apyrue). [louck nHGOpMaLuu 1o Ha3BaHUAM

Tema 3.2. dusuko-
XUMHUYECKUE CBOMCTBA
HGOpFaHI/I‘IGCKI/IX BCIICCTB

OcHoBHOE cofiepKaHue

Teopernueckoe o0yueHue

Mertannbl. O6mue ¢usnueckue U XUMHUYECKHE CBOMCTBAa MeTayioB. CHocoObl MOTy4YeHUS.
3HaueHue METAUIOB U HEMETAJIOB B IIPUPOJE U KU3HEACITEIbHOCTH YEJIOBEKA U OPraHU3MOB.
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KOppO3I/I$I MCTAJUJIOB: BUABI KOPPO3UH, CIIOCOOBI 3alUThI MCTAJUIOB OT KOPPO3HUKN

Hemeramnpl. O0uye ¢usnueckue M XMMHYECKHE CBOMCTBA HEMETAIOB. THIHMYHBIE CBOWCTBA
HemetaiioB IV— VII rpynn. Knaccudukauus ¥ HOMEHKJIAaTypa COEAMHEHUH HEMETasIOB.
KpyroBopoTbl OMOTEHHBIX JIEMEHTOB B IPUPOJIE

XUMUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCUICCTB (OKCI/II[OB, TUAPOKCHUIOB,
KHCJIOT, cojieil u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOAOPOJAHBIX
COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

HpO(l)eCCHOHaJIbHO-OpHeHTI/IpOBaHHOC coacpkanue

PemeHne npakTUKO-OPMEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUM Ha CBOWCTBA, COCTaB,
nojilydyeHue M 0e30MacHOE HCHOJIb30BAHHWE Ba)KHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY U
IIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA

Tema 3.3. Wnentudukanus
HEOPraHUYECKHUX BEIIECTB

OcHoOBHOE cofepkaHue

JlaGopaTopHbIe 3aHATHS

JlaGopatopnas pabota «/aeHTuhuKas HeOPraHN4eCKUX BELECTBY.

Pemenue skcrieprMeHTAIbHBIX 33/a4 [0 XUMHUYECKUM CBOICTBaAM METAJIJIOB M HEMETAJUIOB, IO
pacrno3HaBaHUIO U MOIYYEHHUIO COEAMHEHUH METAJIJIOB U HEMETAJIIIOB.

Wnentudukanuss HEOPraHMYECKHX BEIIECTB C HCIIOJIB30BAHMEM UX (U3HKO-XMMHUYECKUX
CBOWCTB, XapaKTepHbIX KayeCTBEHHbIX peakuuid. KauecTBeHHble peakiuu Ha Cynbdar-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHMSI

KonrtponbHas padora 2

CBoiicTBa HCOPraHNYCCKUX BCIICCTB

Pazpea 4.

CTpoeHue 1 CBOHCTBA OPraHN4YeCKHX BelleCTB
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Tema 4.1. Kiaccuduxkanus,
CTpO€HHME U HOMEHKJIaTypa
OpPTaHUYECKUX BEIICCTB

OcHoBHOE cofiepKaHue

Teopernueckoe o0yueHue

[losiBeHne W pa3BUTHE OpPraHWYECKOM XMMHM Kak Hayku. [IpenMer OpraHM4ecKor XUMUH.
MecTo 1 3HaYeHUE OPraHUYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
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XUMHYECKOE CTpPOEHUE KaK IMOpANOK COCIMHEHHMS aTOMOB B MOJIEKYJIE COINIACHO HX
BaJIeHTHOCTU. (OCHOBHBIE TIOJIO)KEHUSI TEOPUU XHMHUYECKOIO CTPOEHHUS OpraHMYeCKHUX
coequHeHuil A.M. bytnepoBa. YriaepoaHbIil CKENET OpraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTH
CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOEHUs MOJIeKy1. M30Mepust 1 n30MepBL.

[IpakTrueckue 3aHATHS

HoMmeHnkatypa opraHM4ecKiX COCIMHEHHUN OT/ICIBbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIIICHHBIE
U apOMAaTUYCCKUE YTIJIICBOAOPOJbI, CIINPTHI, (beHOJ'II)I, aJIbJICTUAbI, KETOHBI, Kap6OHOBLI€ KHUCJIOTBI
u ap.) Pacdersl mpocteiimieit popMysibl OpraHHYECKOW MOJICKYJIbI, UCXOJS W3 3JIEMEHTHOTO
cocrasa (B %)

HpO(l)eCCl/IOHaJIl)HO-Opl/IeHTHPOBaHHOG coaecpkaHnue

CocraBiiecHHe TIOJHBIX M COKpPAIIEHHBIX CTPYKTYPHBIX (OPMYT OpraHMYEeCKHX BEIICCTB
OTJENbHBIX KIACCOB, UCIHONB3YS HMX Ha3BaHUA MO CUCTEMATHMYECKOH U TPUBHAIBHOU
HOMCHKJIaType (ITWJICH, alleTHJICH, DIHIEePUH, (EeHOoJ, (OopMaIbIEru], YKCYCHas KHUCIIOTa,
TJTMIIVH).

Tema 4.2, CaoiicTBa
OpPraHUYECKUX COCAMHEHUN

OcHoBHOE cofiepkaHue

Teopernueckoe 00yueHue

®U3NKO-XMMUYECKHE CBOICTBA OPraHMYECKUX COEAMHEHHUH OTIENbHBIX KJIaccoB (0COOEHHOCTH
KJIacCU(pUKALlUM U HOMEHKJIATyphl BHYTPH Kjlacca; TOMOJIOTUYECKUH psn U obwas (opmyia;
u3oMepusi; GU3NUECKUe CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOTY4EHNUs):

— IMpeneibHbIe YIJIEBOJAOPOJbl (aJKaHbl M LUKIOAJIKaHbl). ['opeHuMe MeTaHa KaK OJHUH W3
OCHOBHBIX HCTOYHMKOB TeIJIa B MPOMBIIUICHHOCTH U ObITy. CBoOiicTBa NPUPOIHBIX
YIJIEBOJOPOJOB, HAXO0XKACHHUE B IPUPOJE U IPUMEHEHHE AJIKAHOB;

— HEIpEeAeIbHbIe (AJIKEHBI, aJIKUHBl U alIKaJUEHbl) U apOMaTUYECKUE YIIeBOAOpoAbl. ['openue
aleTUIIeHa KaK MICTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHH JUISl CBApPKU U PE3KH METAJIIIOB

— KHUCJOPOJCOJIEpKalIe COEAUMHEHUs (COUPTHI U (PEHOJbl, KapOOHOBBIE KUCIOTHI U 3(UPHL,
QIbJIETU/Ibl U KETOHBI, MXUPbI, yriaeBoibl). llpakTHueckoe NpPUMEHEHHE ATHICHIIMKOJI,
riuuepusa, ¢enona. Ilpumenenue dpopmanbaeruaa, aneTaabIeruia, YKCyCHOM KUCIOThL. Mblia
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KaK COJIM BBICIINX Kap6OHOBBIX KHCIOT. MoroIue CBOMCTBA MbLja

— a30TcoAEpKalllue COeIWHEHHUs (aMUHBI MU aMUHOKHCIOTHI, Oesku). BbicokomonekynspHbie
COE€MHEHUS (CUHTETUYECKUE U OHOJIOrMYeCKU-aKTUBHbBIE). MOHOMEp, MOJIMMEpP, CTPYKTYpHOE
3BeHO. [lonmuMmepu3anus dTUIIeHa KaK OCHOBHOE HAIIPaBJICHUE €TI0 UCIIOJIb30BAHU.

I'eneTndeckas CBA3b MEKIYy KJIACCAMHM OPTaHUYECKUX COCIUHEHUN

HpaKTI/I‘{eCKI/IC 3aHATUA

CBoiicTBa OpraHMYECKUX COECIUHEHHUH OTAEIbHBIX KIACCOB (TpUBHMAJIbHAS M MEXIyHApOHAs
HOMEHKJIATypa, XHMHUYECKHE CBOMICTBa, CIOCOOBI IMOJIYYEHHUs): MpeneibHble (aJKaHbl |
LUKJIOANKAHbl), HenpeAeibHbe (QJKEHbl, QJKHHBI M QJKAJUeHb]) M  apOMaTHYECKue
YII€BOAOPOAbI, CIUPTHI U (DEHOJIbI, KapOOHOBBIE KHCIOTHI M 3(UPBL, albIEruabl U KETOHBI,
aMMHBl M AMUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEAVHEHMs. 3aJaHUsl Ha COCTaBJICHHE
YpaBHEHUI XUMHUYECKUX PEaKIUil C yYaCTHEM OpPraHMYeCKUX BEILECTB HA OCHOBAHUU UX COCTaBa
U CTPOEHUS

CocraBieHue cxeM peakiuil (B TOM YHCIE€ HO HNPEJIOKEHHBIM IIENOYKaM IpEeBpalIeHUN),
XapaKTepU3yIOIIUX XMUMHUYECKHUE CBOMCTBAa OPraHMYECKHMX COEJIMHEHUN OTIENbHBIX KIIaCcCOB,
CIocOOBbl MX TMOJYYEHHUS M Ha3BaHHWE OPraHWYECKUX COCJUHEHUH 10 TPUBUAIBHOW WM
MEXTYHapOJAHON CUCTEMAaTUYeCKOM HOMEHKJIAType.

JlaGopatopHnas pabora

JlaGopatopHnas pabora “IIpeBpaleHuss OpraHMUYECKUX BEIIECTB PU HarpeBaHUM'".
[lonydyeHue sSTui€Ha M H3y4yE€HUE €ro CBOMCTB. MoneaupoBaHUE MOJIEKY]T M XHUMHUYECKHX
IIPEBPALCHUI Ha IPUMEpE 3TaHa, 3TUIIEHA, alleTUIEHA U JIp.

IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPIKAHUE

Pemenne IMPAKTUKO-OPUCHTHUPOBAHHBIX TCOPCTHUUCCKHUX SaI[aHI/Iﬁ Ha CBOICTBa OpTraHUYCCKUX
COC,Z[I/IHGHI/Iﬁ OTACJIbHBIX KJIaCCOB

Tema 4.3.
WNnentuduxamnus

OcHoBHOE cofepkaHue

TeOpeTI/I‘{CCKOC o6yquI/Ie
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OpPraHMYECKHUX BELIECTB, MX
3HaYe€HWE U NPUMEHEHUE B
OBITOBO u
IIPOU3BOJCTBEHHON
JESTEIbHOCTH YEJIOBEKA

buooprannueckue coenuHenus. [Ipumenenue u Guosoruyeckas posib yrieBoaoB. OKucieHue
YIJ€BOJIOB — HCTOYHMK SHEPIUU >KUBBIX OpraHu3MoB. O0yiacTé NpUMEHEHHUS aMHUHOKHCIOT.
[IpeBparienus OenkoB nuiM B opranusme. buonornueckue ¢pynkuuu 6enko. buonornueckue
¢GyHKIMY KUpoB. Posb opraHnyeckoil XMMUK B PEeLIEHUH Mpo0JieM MUILEeBOI 0e301acHOCTH

Ponp oprannueckold XUMUM B PEIICHUH MPOOJIEM SHEPreTHUECKOM 0€30MacHOCTH, B Pa3BUTHHU
MEJWIIMHBI, CO3JaHUH HOBBIX MAaTE€pPHAIOB, HOBBIX HCTOYHHKOB JSHEPTUU (aJIbTepHATUBHBIC
MCTOYHHKHU dHeprun). OMacHOCTh BO3JCUCTBUS HA KUBBIE OPraHU3Mbl OPTaHUYECKUX BEIIECTB
OTJICBHBIX KJIAcCOB (YTJIEBOJAOPOJIbI, CIUPTHI, (EHOIBI, XJIOPOPTaHUYECKHE MPOU3BOIHEIE,
aJIBACTUIBI M JIP.), CMBICI MIOKA3aTes MPEACIbHO JOIMMYCTUMOMN KOHIIEHTPAIU!

JlaGopaTopHble 3aHATUS

Jlaboparopnas pabdota: “Unentudukanusi OpraHM4ecKuX COeTUHEHUI OTAETbHBIX KJIaccOB”
Nnentudukanuss opraHMdecKuX COCIWHEHUM OTIEIBHBIX KJIACCOB (Ha MPUMEpE abIeTHJIOB,
Kpaxmalna, yKCYCHOM KHCIOTHI, OETKOB M T.Nl.) C HCHOJb30BaHUEM HUX (U3UKO-XUMHUECKUX
CBOWCTB M XapaKTEPHBIX KAaYE€CTBEHHbIX peakuuid. JleHaTypauusi 0ejika NpH HAarpeBaHUMU.
LIBeTHBIEC peakiuu OETKOB.

Konrponbnas pabora 3

CrpyKTypa 1 CBOICTBA OPraHNYECKUX BELLECTB

Kunernyeckune wu TEPMOIUMHAMHUYECCKHE 3aAKOHOMEPHOCTH IIPOTCKAHUA XHMHYECCKHUX

Paznea 5. .

peakuui
CxopocTb xuMuyeckux | OCHOBHOE coJiepKaHue
peaKkuuid.

XHUMHYECKOE PaBHOBECUE

Teoperuueckoe o0yueHue

CKopocTh peakluu, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (PAKTOPOB: MPHUPOABI PEArupyOLINX
BEILECTB, KOHILICHTPALMM pPEArupyIOLIMX BELIECTB, TEMIEPATypbl M IUIOLIAAU PEAKLMOHHOMN
noBepxHoCTU. TeroBbie 3PPEKTh XUMUYECKUX peakuil. DK30- U dHIOTEPMHUUECKUE, PEAKIIUH.
OO6patuMocTh peakuuil. XUMHYECKOE PABHOBECHE U €r0 CMEIIEHUE MO JeHCTBUEM pa3IMyHbIX
($akTopoB (KOHLEHTpalLUsl peareHTOB WIM IPOAYKTOB peakluu, JaBJI€HHUE, TeMIEeparypa) Ui
CO3JaHUs ONTUMAJIbHBIX YCIOBUN IIPOTEKAHUA XUMUYECKUX IpolueccoB. IIpunnun Jle Hlarense

HpaKTI/I‘{eCKI/IC 3aHATUA

21




Perienue npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUH Ha aHATIU3 (PAKTOPOB, BIMSIOIIMX HA U3MEHEHUE
CKOPOCTH XMMUYECKOH peaklyy, B T.4. C MO3ULUN HKOJIOTMYECKHU L1€Jeco00pa3HOro MOBeICHUS B
ObITY M TPYJOBOH JAEATENBHOCTH B LENIAX COXPAHEHUS CBOETO 3JI0POBbsl M OKPY)KAOLIEH
IIPUPOJHOM CPEbI.

Pa3pea 6.

PacrBopsl

Tema 6.1.
[TonsiTre o pacTBOpax

OcHoBHOE coiepKaHue

Teoperuueckoe o0yueHue

PactBopenne kak ¢Qusnko-xumuyeckuii mnpouecc. PactBoprl. CrocoObl MPUTrOTOBIEHUS
pactBopoB. PacTBOopuMOCTb. MaccoBasi 10yl pacTBOPEHHOro BemiecTBa. CMBICT IOKa3aTess
IpeleabHO JOMYCTUMOW KOHLEHTpPAlUM U €ro HCIOJIb30BAHME B OLEHKE SKOJIOIHMYECKON
0€30MaCHOCTH.

[IpaBuiia sK0JIOrMYECKHU 11E1€cO000Pa3HOro MOBEACHUS B ObITY M TPYIOBOM JIE€ATEIBHOCTH B LIEIIAX
COXPAHEHHUs CBOETO 3JI0POBbSl M OKPYXKarolled IPUPOIHOM Cpelbl; OMAaCHOCTh BO3JIEHCTBUS HA
KUBBIE OPraHU3Mbl OIIPEICIICHHBIX BELIECTB.

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE

PemreHre npakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM Ha pPacTBOPBI, MCIOJb3yEeMbIE B
OBITOBOM U IIPOM3BOACTBEHHOM JI€ATEILHOCTH YEJIOBEKA

Tema 6.2. Hccienosanue
CBOWCTB PacTBOPOB

OcHOBHOE coiepKaHue

JlaGopaTopHble 3aHATUS

Jlabopartopnast padota «IIpuroroBneHue pacTBOPOBY.

[IpurotoBneHue pacTBOpPOB 3adaHHOW (MaccoBod, %) KOHUEHTpauuu (C MPAKTHUKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMHM) U OTIPEEIIEHUE CPE/Ibl BOJIHBIX PACTBOPOB.

Pemenue 3a1ay Ha IPUTOTOBIICHUE PACTBOPOB

IIpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (COACpKAHKE TPUKIIATHOTO MOTYJIs)
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Pasznen 7.

Xumus B ObITY M IPOU3BOACTBEHHOM JesITeIbHOCTH YeJI0BeKa

Xumus B ObITY u
MPOU3BOACTBEHHOMN
NesTeIbHOCTH YeJIOBEKa

OcHOBHOE coaepkaHue

TeopeTtuueckoe oOyueHue

HoBeiime IOCTHKEHUS XUMHUYECKOW HAyKM M XUMHUYECKON TEXHOJOruHu. Ponb XxumMuum B
o0ecreYeHn HSKOJOTHYECKOH, JHEPreTHUeCKO U THUIIeBOH O€30MacHOCTH, Pa3BUTHU
MeauiuHbl. [IpaBuna movcka v aHaIM3a XUMUYECKOU WH(MOPMAITUU U3 Pa3IMYHBIX UCTOUYHHUKOB
(mayuHast 1 yueOHO-HAy4YHas TUTEpaTypa, CPeICTBa MacCOBOM MHpoOpMaIuu, cetb VIHTepHeT)

HpaKTI/I‘{eCKI/IC 3aHATUA

[Touck n aHaNMM3 KEMCOB O MPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJIOTHI C y4eTOM OymyIiei
npodeccHoHAbHOM  EATENbHOCTH 10 TEMaM: BaKHEHINHWE CTPOUTENbHbIE MaTepHalbl,
KOHCTPYKIMOHHBIE MaTe€pUalibl, KpPackH, CTEKJIO0, KepamMuKa, MaTepHalibl ISl SJIEKTPOHHUKH,
HAaHOMAaTepHUasbl, TEKCTUIbHBIE BOJIOKHA, UCTOYHUKH JHEPTUM, OPTaHUYECKUE U MUHEPAIBbHBIC
yA0OpeHUs, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.

3amura: [IpencraBienue pe3yabTaToB pelIeHUs KeiicoB B (hopMe MUHU-IO0KJIa/1a C TIpe3eHTaluen

HpOMC)KyTOLIHaﬂ aTTecTanus I1

0 JUCUUILIUHE (3K3aMEH)

12

Bcero

30 30

72

23




3. YCJIOBHS PEAJIM3AIIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUITVINHBI «XUMMUSA»

3.1. MatepuajibHO-TEXHHYECKOE O0ecrieyeHne

Jlig peanuzanuy mporpaMMbl TUCHUIUIMHBI IPEIYCMOTPEH YUEOHbIN KaOMHET XUMUH.

Obopyoosarnue yuebnozo xabunema (HarJISAIHBIE TTOCOOHMS): HaOOPHI IIAPOCTEPIKHEBBIX
MoJielIle MOJIEKYJ, MOJENU KPUCTAIMYECKUX PEeHIeTOK, KOJUIEKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUICKIIMM TOJIMMEPOB; KOJJIEKLHS TOPHBIX MOPOJ W MHUHEPAJIoB, Tabiuia
MenneneeBa, yueOHble GuibMbl, HUGPOBBIE 00pa30BATEIbHBIE PECYPCHI.

Texnuyeckue cpeocmea o00yyeHUs: KOMIBIOTEP C YCTPOMCTBAMH BOCIPOU3BEACHUS
3ByKa, TMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OJKPaHOM, MYIbTUMEAMIHAs JOCKa, yKa3Ka-
pe3eHTep AJIs MPEe3eHTALUA.

Obopyoosanue nabopamopuu u padbouux mecm: MEH3YPKH, THUIETKU-KATICIbHUIIBI,
TEPMOMETPBI, MUKPOCKOII, JTYIbI, IPEAMETHbIE  TTOKPOBHBIE CTEKJIA, TUTAHIIETHI JUISI KalleIbHbBIX
peakiuii, GpUIbTpoBaNIbHAS Oymara, MPOMBIBAJIKU, CTEKJISTHHBIE MPOOUPKHU, PE3UHOBBIE MPOOKH,
dbonapuku, HaOOp pEaKTUBOB, CTEKJISHHBIC TMANOYKH, INTATUBBI A NPOOUPOK; MEpHbIE
LWIMHJPBI, BOPOHKHM CTEKJISHHBbIE, BOPOHKHM JeiuTelIbHbIe HuauHApudeckue (50-100 mu),
CTYIKH C TECTUKOM, (aphopoBble YaIIKH, MUHIETH, (QUIBTPH OyMa)XHble, BaTa, Mapis,
YacoBBbIE CTEKJIA, DJEKTPOIUINTKH, JIaOOPaTOpHBIE INTATHBBI, CIHUPTOBBIE TOPEIKH, CIHWYKH,
npuOop [y mojydyeHus razoB (WM NpoOMpKa ¢ ra300TBOAHOW TPYOKOH), nepikarenu ais
IPOOUPOK, CKISTHKU JJIsi XpAaHEHUs] pEaKTUBOB, pa3/laTOUHbIE JJOTKH; XUMUYecKue crakaHbl (50,
100 u 200 mu); mmareny; MUHLIETHI; TUTEIbHBIE LIUMIbI; CEKYHAOMEpHI (TaiiMephl), MEpHbIE
npobupku (Ha 10-20 M) m MepHble KonObl (25, 50, 100 u 200 mn), BoasHas OaHs (win
TEPMOCTAT), CTEKJISTHHBIC ITaJIOUYKH, KOHWYECKHe KoJObl s tutpoBanus (50 m 100 mm);
WHAVKAaTOpPHBIE TIOJIOCKM JJs onpeneneHus pH wu  craHmapTHas MHAMKAaTOpHas IIKala;
YHUBEPCAJIbHBIN HHIUKATOP; nuneTk Ha 1, 10, 50 mut (umu mo3aropst Ha 1, 5 u 10 mir), GropeTku
JUISL TATPOBAHUSA, MeauIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTopHbie W/UITH aHATUTUYECKHE
Bechl, pH-MeTpbl, CylmmibHbIN mKkad, u Ap. 1abopaTopHOoe 000pyIOBaHUE.

3.2. UndopmannonHoe odecredeHrue peaan3anuu NporpaMmmbl

3.2.1 OcHoBHOE U3aHKNE

INabpuensu O.C. Xumus. EcrecTBeHHO-HaYUHBIH MPOGUIIB: TSI CPETHETO
npodeccuonanbHoro oopazoanus O.C. ['abpuensH. — M3parenbckuii EHTP «AKaIeMHs»,
2024r.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJBbHOMN JUCHUTLJIAHBI

Texymuit  KOHTPOJb TMPOBOAMUTCS  MperojaBaTeleM B  MPOIECCE MPOBEICHUS
MPAKTUYECKUX 3aHSATHH, MPOBEPOUYHBIX M KOHTPOJBHBIX pabOT, OIEHKHM HWHAUBHUIYaTbHBIX
MPOEKTOB, JOKIanoB W T.M. OOydeHHe 1o y4yeOHON IUCHUIUIMHE «XUMHUS» 3aBeplIaeTcs
9K3aMEHOM

Pe3ynbmamoi 06yuenus Dopmbl U MemoObl KOHMPOAs U OYEHKU pe3yIbmamos
0OyueHus

Jluunocmmuvie pe3ynbmamsl | —  BBIIOJIHEHHUE WHIMBHTyJIbHBIX " TPYIIITOBBIX
HCCIIEIOBATEIBCKUX MTPOSKTOB
—  BBITIOJTHEHUE MPAKTUKO-OPUEHTUPOBAHHBIX  3aJaHHIA

npodecCHOHaIbHOM HAPaBICHHOCTH

—  ONKCaHWe CUTYaI[Hi

— moptdhoiano, THEBHUK y4acTHUS B COIHAIbHO 3HAYUMOHN |
poecCHOHATBHOM IeATENPHOCTH

Memanpeomemuvie —  BBIIIOJIHEHHUE WHIBHUTyaJIbHBIX 51 TPYIITOBBIX
pe3yibmanmol HCCIIEI0BATENIbCKUX MPOEKTOB
—  ceMuHap
— DOKCIepTHas  OIEHKAa  BBIMOJIHEHUS  CaMOCTOSITEILHOM
paboThI
— cobecenoBanue

—  OIIEHKa aHAJIUTUYEeCKOW paboThl ¢ HHpOpPMAIUE, TEKCTOM
— nyOJIuMYHOE BBICTYIUIEHHE Ha KOH(EepeHIuH, CeMUHape

— [PaKTUKOOPUEHTHUPOBAHHBIC 3aJlaHUS WHTETPUPOBAHHOTO
Xapakrepa

lIpeomemmnule pesynomamol | —  pellEHHE 3a/1a4;

MPaKTHYECKHUE U JTA0OpaTOPHBIC PabOTHI;

—  KOHTpOJIbHas padoTa;

YCTHBIN OMPOC;

cooOmieHrue / JOKJIaa ydallerocs ¢ JIeMOHCTpaluen
pe3yabTaTOB HAOJIIOACHUIA;

— ydJacTHe B JHUCKYCCHU 10 PENICHUIO MPOOJIEMHOTO
BOIIPOCA;

— TECTOBBIC 3aJIaHUS;

— JHJIAKTUYECKUE KaPTOUKH;

—  KOJUIEKTHUBHOE 3aIl0JHEHHE 0000IIaroIei TaOInIIbL;
«CKOPOCTHOM OTBETe» (OJIMII-OTBET);

aHAIMTHYECKas paboTa ¢ MHPOPMAIUEH, TEKCTOM;

061/14146 KomnemeHyuu OKCIIEPTHOC Ha6J'II-O,Z[eHI/IC 3a JCATCIBbHOCTBIO Ha Y3,

OOCHUBAHUC BBLIMMOJHCHUA MHIAUWBUAYAJIBbHBIX W I'PYHIIOBBIX

3aJJaHUM;
— TMHCHMEHHBIE pa0bOTHI MPOOIEMHOTO XapakTepa
Ilpogheccuonanvruvie — MPaKTUKOOPUEHTHUPOBAHHLIE 33aJaHUS HWHTETPUPOBAHHOTO
KomMnemeHnyuu Xapakrtepa
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KoHTpoJIbHO-0LIEHOYHBIE CPeACTBA

KOHTpOJ’IBHO—OHCHO‘IHHe cpeacTBa A BXOI[HOI71 ANAarasoCTUKHU

1. YcTaHOBHUTE COOTBETCTBHUE:

YHCJIO SHEPICTUUCCKUX

YPOBHEH B 2JICKTPOHHOIT 000JI0YKE aTOMOB

e
2) 4
3)3
4)2

2. CooTHecHTE:
YKCJIO JICKTPOHOB BHEIIIHETO

SHEPreTHYECKOI0 YPOBHSI B aTOMax:

)7
2) 4
3)5
41

3. VYcranosure
SHEPTeTUYECKIM YPOBHSIM:

Yacruma:

1)Ca

2) AIP*

3) N*

4) N

4. YcTaHOBUTE COOTBETCTBHUE:
®opmy.ia BellecTBa:

N,

2) Cu

3) NaOH

4) HaS

COOTBECTCTBHUC

CHUMBOJIBI XUMHNYCCKUX

JIIEMEHTOB:
a)N r) Tl
0) He 1) Rb
B) Si e)Zn
CHMBOJIbBI XHMHWYCCKUX
3IIEMEHTOB:
a) Be r) K
0) Sn ) Al
B) | e) As

Pacnipenienenue 35eKTpOHOB:
a) 2e,8¢,8¢,2¢

0) 2e,8¢,2¢e

B) 2¢,5¢

r) 2e,8¢

n) 2e,8e,18¢e,4¢

Bug xuMu4eckou CBA3HU:
a) KOBAJICHTHAS NOJISIPHAsA
0) KOBaJICHTHAsI HEMOJISIPHAast
B) MeTa/LTHYecKast
r) HOHHAasI
[1) HOHHASI M KOBAJICHTHAs MOJISIPHast

e) HOHHAaAA U1 KOBAJICHTHAasA HEMOJIIPHasA

5. BemrecTBa TOJBKO ¢ HOHHOW CBA3BIO NPUBEIEHbI B PALY:

1) Fa, CCl, KCI

2) NaBr, Na;O, KI

3) SOz, P4, Can

4) st, Brz, Kzs

Ilpunoscenue 1

MEXIY 4YacTHLEHd M paclupelesieHHeM 3JIEKTPOHOB IO
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6. Beibepute hopMyIIbl THAPUAOB:

a) NaH r) KOH
6) st ,I[) HzSO4
B) HCI e) MgH»

7. Uncno OKCUJ0B B CIAEAYIOLIEM CIIHCKE:
Hzo, KOH, MgCh, COz, Na;O, KI, HzSO4, SOz, Py
a)l 0)2 B3 r)4

8. @OopMyIIBI TOJBKO KHCIIOT PUBEJIEHBI B Py

1) HCl, NaCl, HNO3 3) Ca(OH),, H3PO4, Ca3(PO4),
2) HzSO3, HzSO4, st 4) Na20, NaN03, HNO3
9. laHbl pOpMYITBI BEIIECTB:
a) KOH B) Ba(OH); a) CaO xK) HaSO4
6) HCI F) K> S0; e) NaxS 3) CO;
Pacnpenenure BemecTBa Ha 4 TPYIIILL:
1) KUCIOTHI 2) conun 3) okcubl 4) ocHOBaHUs

10. B 150 r Boas! pacTBopuan S0 r gocdopnoii kucaorsl (H:POy4). Halinute MaccoByro 10110
KHMCJIOTHI B TOJy4eHHOM pacTBope.

Ha Boimonnenue 10 3amanuii orBogutcs 40 MuHyT. 3alaHusl B KOHTPOJILHOM paboTe OICHUBAIOTCS B
3aBUCUMOCTH OT CJIOKHOCTH 3aJ[aHUS Pa3HbIM KOJIMYECTBOM 0aJlJIOB, yKa3aHHbIX B Tabumie 1.
Tabnuna 1

Ne 3aganna KoangecTBo 6a1710B

1 MaxkcuMalIbHOE KOJIMYECTBO OaIlIoB - 2
1 Gay1 — HePaBUIIBHO COOTHECEH OJ[MH AJIEMEHT
(0 GanynoB — HEMPaBUIIBHBIN OTBET

2 MaxkcuMalIbHOE KOJIMYECTBO OaIlIoB - 2
1 Gamnm — HenpaBUIIPHO COOTHECEH OJIUH DJIEMEHT
(0 GanynoB — HEMPaBUIIBHBIN OTBET

3 MaxkcuManbHO€e KOJIMYECTBO OaJIIoB -3
2 Gana — HETPaBWIIBHO COOTHECEHA O/THA YacTHUIla
1 Gay1 — HePaBUIIBHO COOTHECEHBI JIBE YACTHIIBI
0 GanynoB — HEMPaBUIIBHBIN OTBET

4 MaxkcuManbHOE KOJIM4eCTBO 0aiioB -3
2 Gana — HeTPaBWIIBHO COOTHECEHA O/IHa hopMyIia
1 Gann — HeMpaBWIILHO COOTHECEHBI IBE (POPMYJIBI
(0 GannoB — HEMPaBUIIBHBIN OTBET

5 1 Gamm — mpaBUIBHBINA OTBET
0 6ayI0B — HETIPaBWIIBHBIA OTBET
6 MaxkcuManbHOE KOJIM4eCTBO OaioB - 2

1 Gamn — HepaBMIIBHO BBIOpaHa oHa popmyia
0 6aoB — HEMIPABWIIBHBIA OTBET

7 1 Gast — npaBUIIBHBINA OTBET
0 GannoB — HEMPaBUIIBHBIN OTBET
8 1 Gamm — mpaBUIBHBINA OTBET
0 GaToB — HEMIPaBWIIBHBIA OTBET
9 MaxkcuManabHOE KOJIIMYeCTBO 0aioB -3
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2 Gasta — HENPaBUIbLHO COOTHECEHO /IBa BEILIECTBA
1 6an — HenpaBUIBHO COOTHECEHO TPH BEILlECTBA
0 GaoB — HEMIPaBWIIBHBIA OTBET

10 MakcumMaabHOE KOJIM4ecTBO 0anioB — 3
2 Oaa - ojiHa o1roKa B pacuérax
1 Gamn — ommOKK B pacu€Tax + HENpaBUIILHBIN alTOPUTM
0 GaToB — HEMIPaBWIIBHBIA OTBET

Ornenka Onenka TPaBWIBHOCTH BHIMONHEHUs 3amaHus (perymsartuBHoe YVY/I):
MMPpaBUIbHOCTHU IMOCJIC TPOBCPKHU pa6OTI)I YUUTCJICM TMOIPOCUTH MNPOBEPUTH YYAIIUXCSA CBOU
BBIIIOJIHCHUS 3aJaHUA pa6OTI)I, CBEpsAd HUX C 3TAJIOHOM OTBETOB (yMCHI/Ie OILICHUBATH IMPABUJIIBHOCTDH
BEIMIOJTHEHHA  y4eOHOW  3amaum). CooTHeCTH C  OTMETKOH  Y4HTeNs,
IMPOKOMMCEHTUPOBATH PE3YJILTAT BBIIIOJIHCHHUA 3a/IaHUA.
JlaHHOE 3a/1aHKe OLICHUBAETCS, HO B O0AJIIbI U OTMETKY HE NEePeBOJUTCSL.

Hroro 21 0amn

KoHTpo/1bHO-011eHOYHBbIE CPe/ICTBA /1JIsl IPOBEIeHUsI TEKYIIEro KOHTPOJIS

TecToBrIe 3aJaHuA

Boi0epuTe oquH NpaBUIbLHBIN OTBET:

1. Atomsl C 1 Si UIMEIOT OAMHAKOBOE YHUCJIO:

A) HEUTPOHOB B sIIpe

B) sHepreTndeckux ypoBHel

B) 351eKTpOHOB Ha BHELIIHEM SHEPreTHYECKOM YPOBHE

I') anexTponoB

2. B pany xumudeckux snemeHToB Li—-Be—B—C merammndeckue cBoiicTBa:

A) ycunuarorcs

B) ocnaGeparot

B) He MeHSTOTCS

I') u3mMeHs0TCS MEPHOINIECKU

3. K s-anemeHTam OTHOCHUTCS:

A)K

B) S

B) Fe

I') Br

4. Ilyrem coequaeHus aToMoB Mo HoMepoM 11 u 17 oOpaszyeTcst BEImECTBO ¢ XUMHUYECKOH CBSI3BIO:

A) noHHoU

b) xoBanenTHO! NONAPHOI

B) xoBajeHTHO HEMOISAPHOI

I') meTammmaeckon

5. KOJIMYECTBO OJEKTPOHOB B aTOME; KOJMYECTBO DJHEPreTUYECKUX YPOBHEH; KOJIMUYECTBO
9JIEKTPOHOB Ha MOCIEHEM SHEPreTHIECKOM YPOBHE; KOJIMUECTBO MPOTOHOB B SIIPE aTOMa COOTBETCTBYET

A) HOMEpY epuoaa

B) HOMepy rpymisl

B) nopsiikoBoMy HOMEpY

6.xopuny 6apus, ama3y, aMMHaKy, CEpHOIM KHCIOTE COOTBETCTBYET

A) MOHHas XUMHUYECKasl CBA3b

b) xoBasieHTHas NOJIsIpHAst XUMUYECKas! CBSI3b

B) xoBaneHTHas HENOIAPHAsA XUMUUECKas! CBA3b
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7. cBs3b, 0Opa3oBaHHas 3a c4eT 0Opa3oBaHMs OOIIMX JEKTPOHHBIX Map; CBs3b, 00pa3oBaHHAs 3a
cdeT 0000IIeCTBICHUS BaJICHTHBIX AJIEKTPOHOB; CBSI3b, 00pPa30BaHHAS 3a CUET ANEKTPOCTATHUECKUX CHII
NPUTSDKEHUS HA3bIBAETCS

A) MoHHOH

b) Merammueckoit

B) xoBasleHTHO#

8. B Tmopsiake BO3pacTaHWs METAJUIMYECKUX CBOWCTB; B TOpPSAIKE YOBIBaHHS pajuyca aTOMOB; B
HOPSIIKE BO3pAcTaHUs KUCIOTHBIX CBOMCTB JIETYYHX BOJOPOIHBIX COCIUHEHUH 3JIEMEHTHI PaCIIOJIOKEHbI
B pay

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1

9. Kakoe u3 cyxennii BepHo juist aiementoB (VA rpymist , IVA rpymmesl, IA rpymisr)

A) obmras ¢opMyna eTydero BogopoaHoro coequHerns RH4

b) He 06pa3yroT neTy4rnx BOIOPOAHBIX COSAMHEHUH

B) 1o 3aBepiieHns SHEPreTHYECKOTO YPOBHS HE XBAaTaeT TPEX IEKTPOHOB

10. Cpenu BerecTs, ykasaHubix B psigy 3NHs, O,, HCI, SO,; CaO, HNO3, Cl12, CO2; H2S04, HI,
CuCl12, CH4, NH3) K0iH4eCcTBO COEAMHEHHI C KOBAJIEHTHOM TOJISPHOM CBA3BIO PABHO

A) Tpem

b) nBym

B) uetsipem

11. Xumuueckast CBsI3b B MOJIeKyiiax (030Ha M XJIOpHIA KaJbIMs; CEPHOM KHCIOTHI M XJIOPHIA
AMMOHWSI; CEpPHOM KHCIIOTHI U 030Ha) COOTBETCTBEHHO

A) KOBaJIeHTHasI MTOJIIpHAst U MIOHHAs

b) xoBasieHTHas NOJIsIpHAst ¥ KOBAJIEHTHAs HETIOJSIPHAs

B) xoBaneHTHast HEMONApHAsE M HOHHAS

[IpakTrueckue 3aganus U 3a1a41
3agavya 1. B peakiuo, TEpMOXMMHUYECKOE ypaBHEHHE KoTopoir S + O, = SO, + 297 ]Ik,
BCTynmiia cepa Maccoit 1 r. KonruecTBo TeTUIOTh, BEIACIUBIIIECECS ITPU 3TOM, PABHO:
A) 9,28 xJIx
b) 74,25 xJIx
B) 29,7 x/Ix

3agayva 2. YKaKuTe COJib, BOAHBINA PACTBOP KOTOPOH HMEET MIETIOYHYIO CPEIY
A) cynbdat kanmus

b) xmopun anroMuHAS

B) xapOonar kanus

3anaua 3. Onpenenite Ha3BaHUE BEILECTBA, TIIaBHAS 1I€IIb KOTOPOTO COCTOUT M3 YETHIPEX aTOMOB
yriaepoja, COAEPKUT KapOOKCHIIbHYIO TPYIITY U OJJHY IBOMHYIO CBSI3b, & TAK)Ke PaAMKaIbl METHII U STHIL.

A) 3-metnun-3-3tunlOyTeH-3-0oBast KUCIOTa

B) 3-metun-2-3tunbyreH-3-oBas KUCIOTa

B) 2-metun-3-3tunOyreH-3-oBast KHCiI0Ta

daceTHbIE 321291

29



4. CocraBbTe XUMHUYECKHE (DOPMYJIBI JIBYXaTOMHBIX COCIMHCHHIA: (CI/IHI/IHI/IIL KaJblus, TUIPUJ
Oapwus, cynpduna xeneza (1), okcup azora (1), okcnp amomunms, xiaopun xenesa (1), autpun OGapwus,
okcun prytu (I), okcun cypembl (V); okcun meau (1), xmopun pryru (II), HUTpUA Kamus, CHITULHL
Maraus, TUApUA amoMuHus, cynshun ceuama (1), Opomua muHka, okcun yraepoxaa (II), okena xmopa
(V); autpun Hatpus, noaua Meau (1), oxcun xpoma (1), oxcun azora (V), ruapu HaTpusi, XJIOPUA XpoMa
(TIT), oxcua kamwusi, okcua Mbitbsika (I11), cynbdum 1uHKa).

5. Ipu B3aumozaeiicteuu (40; 20; 35) r cmecu (cepeOpa 1 IIMHKA; IIMHKA U MEJTH; MEJIU H JKele3a) C
COJISHOM KHCJIOTOM BbIAeaHiIoCch (6,72; 2,24; 5,6) n rasa (u.y.). Onpenenure MaccoByro 100 (B %)
(uMHKa; MeIH; JKee3a) B CMECH.

6.YpaBHsITE OKHCIUTENBHO-BOCCTAHOBUTEIIBHYIO PEAKLIUIO

{MnO; + H>SO4 = MnSOs4 + O, + H,0;

Zn + KoCrO7 + HaSO4 = ZnS0O4 + CI‘z(SO4)3 + K»SO4 + HzO;

KCIO; + S = KCI + SO,} MeromoM 3JIEKTPOHHOTO OajlaHca; OIpPENeIuTe OKUCIHTEIb U
BOCCTaHOBUTEJb.

7. Onpeznenure MOJEKYISIpHYIO (opMmyiy yrieBonopoza, conepxamero {80%; 85,7%; 75%}
yriepoaa. OTHOCHTENIbHAS MIIOTHOCTH MApOB BEIIECTBA MO {BOAOPO.Y; BO3AYXY; KUCIOpPOAY} paBHa {15;
1,931; 0,5}.

A) C4Hg

B) C2H6

B) CH4

BonpocutenbHbie pOpMYJINPOBKH:

8. Kakast Macca ykcyCcHO#M KHCIIOTBI IOTpeOyeTcs st cCuHTe3a dTriarerara Maccoit 140,8 . Bexon
s¢upa npuMute paBHBIM 80% OT TEOPETUUECKH BO3MOKHOTO.

9. KakuMm peakTHBOM MOYKHO OTIMYUTHh TJIMIEPUH OT TIoKo3bI? CocTaBbTe ypaBHEHHE
Ka4eCTBEHHOM peakLuu i OOHAPYKEHUSI MHOTOATOMHBIX CIIMPTOB HA PUMEPE ININLEPUHA.

10. C moMomIpio Kakoro peakTuBa MOKHO pacio3Hath ranoreHug-uonsl (Cl-, Br-, I-)? CocTaBbTe
YpaBHEHUS KAUECTBEHHBIX PEAKIUH B MOJIEKYJISIPHON M MOHHON opMax. YKaKUTe PU3HAKH PEaKINi.

3agaum, Kak MW Jpyrue JAMJAKTHYeCKHE 3aJaHus, MOIYT BBIIOJHATH OOYyYaloLIyl0 U
KOHTPOJIMPYIONIyIo (QYHKIMH. Pemenne 3aady MOXKeT OCYIIECTBISTHCS HA PA3IMYHBIX THIAX M Tamax
3aHATHN.

3ananus 1a00paToOpHBIX padboT

Paznen 2. Xumnueckue peaknuu. Jlabopatopuas padora 1. «Peakuuu rugpoausa

HasBanue Tembl Tema 2.2. «OnexTpoiauThdeckass AUCCONHANUS U
MOHHBIH 0OMEH»

Pesynprar CocCTaBIATh YpaBHEHUSI XHMHUUECKHX PEAKIIH HOHHOTO
o0OyueHus oOMeHa C yJ9acTHeM HeOPTaHWYEeCKUX BEIIECTB
OO111e KOMITETEHLIMH OK 01, OK 02

1. Bonpocs! 115 qonycka k JiabopatopHoii padore

a) chopmynupyiTe 1eIb IIAaHUPYEMOT0 SKCTICPUMEHTA;

0) 00BsCHUTE, KaKOH MPOIIecC HA3bIBAIOT THAPOIN30M, KaKoi OH OBIBAET;

B) OOBSCHUTE, Kakhe CYIIECTBYIOT CIOCOOBI JIOKa3aTelbCTBa CYHIECTBOBAHUS THIPOIIN3a
HCOPraHUYCCKUX U OPraHn4CCKUX BCUICCTB,

T') 00BSCHUTE, KaK COCTABIISIETCS YpaBHEHUE THAPOIIN3A;
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I) o0bsicHuTe, 4To Takoe pH? Kak 3aBUCHT aHHBIN 1MOKa3aTeNb OT KHUCJIOTHOCTUA MM OCHOBHOCTH
CpeJibl pacTBOPA;

€) 00BSICHUTE X0 BBIIOJHEHUS 3KCIIEPUMEHTA 110 PEIICHUIO Ka4eCTBEHHBIX 3a/1a4;

) MEpPeUUCIUTe OCHOBHBIE AaCHEKThl COONIIOAEHHMS TEXHUKHM O€30IacHOCTH Ipu paboTe ¢
arpeccUBHBIMHU peareHTaMu (THAPOKCHIT HATPHS).

2. IIpoBeneHue ONbITOB

OGopynoBanue u nocyaa PeakTusbl
1. CrexnsHHBIE TPOOUPKHU 1. PactBop NaOH
2. llratuB mns mpoOUpoK 2. PactBop NaxSO4

3. PactBop AICI;

4, PactBop Na,CO:;

5. Pacteop Cu(OH),

6. KucnotHo-oCHOBHBIA HHAUKATOP
Aaroputm nposeaeHust onbita Ne 1 Bonpocel u 3axanus
3aganue Ne 1. B Tpex mpoOupkax mon 1. Jlatb OOBSCHEHHWE IPOBEICHHBIM

HOMEpaMHU HaxOAATCS PacTBOPHI TpPEX COJIEH: | OombITam.

XJIOpHAAa  QNMIOMHHUS,  cynbdara  HaTpus, 2. CocTaBUTh  ypaBHEHUS  pPEaKIHH,
kapOonata Harpusa. He modB3ysCh APYrvMMH | IPOTEKAIOMIMX B MPOOHMPKE B MOJEKYISAPHOM H
pEaKTHBaMH, OINpPEJEINTe COCTAaB  KaKIOH | HOHHOM BHIaXx.

IpOOUPKH.

AJuroputm nposeeHust onbiTa Ne 2 Bonpocel u 3aganus

31



3apnanmne Ne 2. Yro mpowmsoiiner, eciu
OXJIAIUTh PAacTBOp KapOoOHaTa HaTpus WIU
00aBUTH K HEMY TUIPOKCH HATPUS?

1.1.
pacTBOpa kapOoHaTa HaTpPUsl.

Hamute B mpobupky 1-2 wmi

1.2. OmyctuTh TpOOMpPKY B CTakaH c
OYEHB XOJIOJHOM BOJON WIIK CHETOM.

1.3. IlpoBepurb cpely pacTtBopa IpH
MOMOIIIM KHCIOTHO-OCHOBHOT'O MHAMKATOPA.

1.4. JlobaBuTh K pacTBOpY KapOOHaTa
HaTpud TUAPOKCU HATPUA.

1.Kakoif mHAMKATOp JIydIlle HCIOJb30BaTh
JUTSL OTIpEZIeTIEHUS CpeIbl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOIIIHE
YpaBHEHUS XUMHYECKUX PEAKIIHi, B MOJIICKYISIPHOM

1 MOHHOM BHJIaX.

AJITOPHUTM NpoBeeHNns onbiTa Ne 3

Bonpocs! u 3aganus

3aganue Ne 3. [IpoOneMHBIi OIBIT.

1.1. B omHy mpoOupKy C pacTBOpOM
cynbpara wmeau (II) mpunmute  pactBOp
TUPOKCHIA HATPUS.

1.2. Bo BTOpYIO IpOOHPKY C pacTBOPOM
cyibdara (1)
KapOoHaTa HATpPHUS.

1.3. CpaBHHTH LBET OOpa3yHOIIUXCS

Meau IPWIATE  PacTBOP

OCaJIKOB.
1.4. OO6patuth BHUMaHUE Ha
BBIJICJICHHE Ta3a B OJIHOM U3 MPOOUPOK.
1.5. Ompenenutp, OTKyJa MOXKET

BBIJIEJIATHCS ITOT ras?

1.6. IIpoBepuTh KaueCTBEHHBIN COCTaB
rasa ropsiuiei JIy4uHKOM.

1.7.
SBIICHUE.

OOBsACHUTH MIPOUCXOIAIIEE

1. CocTaBUTh COOTBETCTBYIOIIME YPABHEHUS
XMMHYECKHAX PEaKIHid, B MOJICKYIIPHOM U MOHHOM
BU/IAX.

AJITOPHUTM NpoBeieHUs onbiTa Ne 4

Bonpocsl u 3axanus
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3aganue Ne 4, [IpoOaeMHBIN OMIBIT. 1. OOBSICHUTD TIPOUCXO/IAIICE SABJICHHE.

1.1. K pactBopy xJopuja amrOMHHHS 2. CocTaBUTh COOTBETCTBYIOINE YPaBHEHUS
MIPUIUTH PACTBOP KapOOHATa HATPHSL. XUMHYECKAX PEAKINiA, B MOJIEKYJIIPHOM M MOHHOM
BUJIAX.

3. OTBETUTH Ha BOTIPOCHI.

Jnsg yero B MEIUIMHCKOM  MPAKTHKE
WCTIONB3YIOT ~ PacTBOp  MUTHEBOW  CONBI  JIJIS
MOJIOCKAHHUS TPH BOCTATUTENHHBIX 3a00JIEBAHUIX
ropna? KakoBa ponp THIOpoin3a B mpupoae?
ITouemy pacTBOp MBLITa NIEHUTCS B BojIE?

3. O0pabGoTKa pe3yabTaTOB ONBLITOB

1. IIpoaHaiM3upoOBaTh COOTBETCTBUE IIOJIYUCHHBIX PE3yJbTaTOB THIAaM Tuaposusa. Craenath
COOTBETCTBYIOIINE BHIBOJIBL.

2. ChopMynHupoBaTh BEIBOABI O 3aBUCUMOCTH THIIA THAPOJIU3a H KUCIIOTHOCTH CPEbl PACTBOPA.

Paznen 4. Crtpoenme u cBoiicTBa opraHnumveckux BeulecTB. JlaGoparopnasi pabora 3.
«IlosryyeHue 3TH/IEHA U U3YYEHHUE €r0 CBOMCTBY»

Ha3Banue Temsl Tema 4.2. «CBoiicTBa OpraHU4eCKUX COEIMHEHUI

Pesynbrar 00y4yeHus YcTaHaBIMBaTh 3aBUCUMOCTh (DU3UKO-XUMHUYECKHX CBOWMCTB
OPraHUYECKUX BEIIECTB OT CTPOEHUS MOJIEKYJI

OO011e KOMIIETEHIIMU OK 01, OK 02

1. Bonpocs! 1uis qonycka k jadopaTopHoii padore

a) chopmynupyiiTe eI MIaHNPYEMOTO KCTIEPUMEHTA;

0) 00BsACHUTE, K KAKOMY KJIACCY OPraHUYECKUX BEIIECTB OTHOCHTCS ITHJICH;

B) OOBSCHHUTE, KAKUMH XMMUYECKHMHU CBOMCTBaAMM O0JIaJalOT BEILECTBA JAHHOTO Kijacca, Kakue
Ka4eCTBEHHBIE PEAKLIUH ISl KX OOHAPYKEHHsI HCTIONB3YIOTCS;

I') OOBSICHHTE, KaK MOKHO TOJyYUTh BEIIECTBA JaHHOTO Kjacca COSIMHEHUH B JIaOOPaTOPHBIX
YCIIOBUSX;

1) OOBSICHUTE, U3 YEr0 COCTOUT MPHOOP IS TIOITY4EHHsI T'a30B;

€) TepevrcIuTe OCHOBHBIE ACIEKTHI COONOJEHMS TeXHUKH Oe3zomacHoctH mpu pabdote c¢ JIBXK
(3THUJIOBBIN  CHIHPT), arpecCHMBHBIMH  peareHTtaMu  (KOHIEHTPUPOBaHHAas  CcepHas  KHUCIOTa),
HarpeBaTelbHBIMHU IPHOOPaMH (CIIUPTOBKA).

2. IIpoBeaeHne ONBLITOB

OoGopynoBanue u nocyaa PeakTusbl
1. CreknsHHBIC TPOOUPKHU 1. KonuentpupoBauusiit pactBop HoSO4
2. UlratuB mist mpoOUpoK 2. DTUIOBBIN criupT
3. CrnupToBKa 3. PactBop KMnOj4
4. Cronuku 4. bpomHuas Bona
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5. Tlecok

AJTOpUTM NpoBeaeHns onbiTa Ne 1

Bonpocs! u 3aganus

1. onyuuts STUEH AerujapaTalueil 3TUIOBOrO CIUPTA,
00HAPYXUTh €ro, H3YYUTh €ro CBOWCTBA.

1.1. B nmpoOupky Hamuth 2—3 M 3TUJIOBOTO CIUpPTa U
OCTOPOXXKHO J00aBUTh 6-9 MII KOHIEHTPUPOBAHHOW CEepHOU
KHCJIOThI. 3aTeM BChINaTh HEMHOTO IMPOKAJICHHOTO mecka (TIecoK
WIN MEJKHE KyCOYKH TEM3bI 9YTOOBI

BBOIAT [ TOTO,

MPEeIOTBPAaTUTh TOMYKM JKUIKOCTH TIPH KHUIIEHWH). 3aKphITh
MpOOUPKY MPOOKOH € Tra300TBOJHON TPYOKOM, 3aKpenuTh €€ B

IITaTHBE M OCTOPOXKHO HArpeTh CoMepKuMoe pooupku (puc.1)

CH,

Brz
1.2. OcTop0o’XKHO, PABHOMEPHO HAarpeTh CMECh.

KMnO,

1.3. B apyryto npoOupky HaneiTe 2—3 M pa30aBIIEHHOTO
pacTBOpa IepMaHraHaTa Kajus, ¥ IPOIyCTUTE Yepe3 Hero ras.

1.4. B tpetbro npoOupKy HauTh 2—3 MJI OPOMHOM BOJIBI,
OIYCTUTh Ta300TBOJHYIO TPYOKy [0 J/JHa OJTOH TMPOOUPKH U
HPOITYCTHUTH Yepe3 OPOMHYIO BOJTy BBIACIISIONINICS Ta3.

1.5. BbiHYTH Ta300TBOAHYIO TpyOKy U3 pacTBopa U
HOBEPHYTh €€ OTBEPCTHUEM KBEPXY, IOPKEYb BBIJICISIONIMICS Ta3

(puc.2).

1. Yro mnpoucxoautr B
npobupke? Uto Habmogaere?

2. K
XMMUYECKUX PEAKLUN OTHOCATCS
Kax

KakoMy THILY

9TH MpOoLeCcChI?
Ha3BIBAIOTCS?
3. Kax
okpacka pactBopoB? [Touemy?
4. Kakum

MCHACTCA

IIaMeHeM
roput stuiieH? Ilouemy?

5. CoctaBuUTh ypaBHEHHS
MPOTEKAIOIINX MTPOIIECCOB.
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C,H;OH (aTns0-
BBIY CITUPT)

H,S0,

3. O0pabGoTKa pe3yIbTAaTOB ONILITOB

1. Ilpoananu3upoBaTh COOTBETCTBHE MOJYYCHHBIX pE3YJIbTaTOB CHOCO0AM  TOJyYESHUS
HETpeeNbHBIX YTICBOAOPOIOB psijia 3THIeHa (akeHoB). CaenaTh COOTBETCTBYIOMINI BBHIBO/L.

2. ChopmynupoBath BEIBOJ O (PM3UKO-XUMHIECKHX CBOHCTBAX ATHIICHA.

3. CopmynupoBath BBIBOJ] O CIIOCO0aX OOHAPYKEHHSI STHIICHA.

KOHTPOJ’IBHO-OHGHO‘IHLIC CpeacTBo AJsl MPOBEACHUA l'lpOMe)KyTO‘{HOi/i aTTeCTalumn

[TpomMexyTouHas aTTecTalys Mo JUCIHUILTUHE « XUMHSD IPOBOIUTCS B (DOpPME IK3aMEeHa.

Kasxap1it 9x3aMeHaIMOHHBIA OUIIET COCTOUT U3 TPEX 3aJaHUM:

1) TeopeTmueckoe 3aJaHHE B BHJE BONPOCAa U3 TEOPETHUECKOTO COJEpXaHWs OCHOBHOTO U
MPUKIIAJHOTO MOJYJEH;

2) MpaKTHYECKOE 3a/IaHUE;

3) pacuerHas 3amada (pacyeThl MO YPaBHEHHIO XMMHYECKHX PpEakIui, pacdyeT MacCOBOH OIHU
(Macchl) XUMHYECKOTO 3JieMeHTa (COCIUHCHMS) B MOJIEKyJie (CMECH); OMNpeJeieHHe MpoCcTeiieit
(hopMyJIbI OpraHMYECKOM MOJICKYJIBI, MCXOJS W3 DJIEMEHTHOro coctaBa (B %); pacyeThl TEIJIOBBIX
3¢ (dEeKTOB XMMHYECKHUX peakiuii; pacyeThl 3aBHUCHMOCTH CKOPOCTH XHMHYECKOHW pEakIuH OT
KOHIIEHTPAIMX ¥ TEMIIEPATYPHI H T.II.).

[IpuBeneM nmpuMep SK3aMEHAIMOHHOTO Onera.

3aganmue 1.

Kakoif pacTBOp HCIOJB3YIOT JUIS KAY€CTBEHHOW PEKIMU OMpECIICHUS XJIOPUIO0B, OPOMUJIOB,
Honuaos? HanwmmmTe ypaBHEHUS peaknii 1 000OCHYWTE OTBET.

3aganmue 2.

[aHa cxema npeBpalieHui.

C2H50H A1203,400°_) Xl KMnO4, H20, 0-20"_) X2 HBr (u36.), t_y X3 t_y 3TUH —> —>C2H4O

IIponumute Bce peakliuu U onpeaenuTs Bemecta X1, X2, X3.

3aganue 3.

Onpe/ienure MacCOBBIC JIOJU XUMUYECKUX DJIEMEHTOB B OKcue amoMuHus Al,O3 v BRIpa3uTe Ux B
MIPOIEHTAX.
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