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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHUIIIAHBI «XUMU»

1.1. MecTo  AMCHUIUIMHBI B CTPYKTYpe  OCHOBHOW  mpogeccHOHAIBbHOM
00pa3oBaTeJIbHOM POrPaAMMBbI

OO6meoOpazoBaTenbHas JUCHMIUIMHA «XUMUS»  SIBISETCS  00s3aTEIbHOM  YacThiO
00111e00pa30BaTENbHOTO LKMKIIA 00pa3oBaTebHON nporpaMMel B cootBeTcTBUU ¢ GI'OC CIIO
10 JaHHOW CHEeIUaJIbHOCTH.

1.2. Illeqtu 1 muIaHMpyeMble Pe3yJIbTAThl OCBOCHUS] AMCUHUILIHMHBI
1.2. MecTo TUCIUTUIMHBI B CTPYKType 00pa3oBaTebHON MPOrpaMMbl

0/1.02.00 O6meoOpazoBaTeNbHBIN YUeOHBIN ITUKII.

1.2.1. lean v 3aga49¥ AUCHUIJINHBI

DOopMHUPOBAHUE Y CTYJICHTOB MPEACTABICHUS O XUMUUECKON COCTaBIISIOLIEH €CTECTBEHHO-
HaYYHOW KapTHHBI MHUpa KaK OCHOBBI MPUHATHUS PELICHUN B )KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYalMsIX, OTBETCTBEHHOI'O NIOBEACHUS B IPUPOIHON Cpeae.

3agaum AMCUMILINHBL:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUA XUMUYECKUX MPOIIECCOB U
ABJICHUM B OKPYXKalOIIEH cpele, LENOCTHOW HAydYHOW KApTHHBI MHUpPA, B3aWMOCBS3H H
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUSI COCTaBIATH (OPMYJIbl HEOPraHUYECKUX U OPraHMYECKUX BEIECTB,
YPaBHEHUS XUMHYECKHX peakUui, OOBSICHATb HMX CMBICI, HHTEPIPETUPOBATH PE3YJIbTaThl
XUMHUYECKUX 3KCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM NPOBENEHHUS MPOCTEHIINX XMMHUYECKUX SKCHEPHUMEHTATbHbBIX
HCCJIEOBAHUM C COONIOAEHUMEM MpaBWiI Oe30macHOro OOpamieHuss C BEIIECTBAMH U
1ab0paTOPHBIM 000PYAOBaHUEM;

4) pa3BUTh YMEHUS UCIOJIb30BaTh MH(POPMAILIMIO XUMUUYECKOTO XapaKkTepa U3 pa3InyHbIX
UCTOYHUKOB;

5) cdopmupoBaTh yMEHMsS NPOTHO3UPOBATH IIOCIEACTBHUS CBOEH JAEATEIBHOCTH W
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MTPOLIECCOB;

6) cdopmupoBaTh TMOHUMAaHHE 3HAYUMOCTU JIOCTH)KEHHH XHUMUYECKOM HAyKH U
TEXHOJIOTUN JUIsl pa3BUTHUS COLIMAIIBHON U TPOU3BOJICTBEHHOM cep.

TpeGoBaHusA K YPOBHIO OCBOCHMS COAEPKAHUS TUCHUIINHBI:



[Ipouecc wm3ydyeHHMs JAUCUMIUIMHBI HAmpaBlieH Ha (OpMHpOBaHUE  CIEIYIOIIHUX
KOMITETEHIIUW MO TAHHOM CIEIUAaIbHOCTH:

OK Ol. BeiOupare cnocoObl pemeHus 3aAad  MpoPECCHOHATBHON AESTENIbHOCTH
OPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA IOMCKA, aHAIW3a W WHTEPIPETALNU
uHpopMalui U MHOOPMAIMOHHBIE TEXHOJIOTMH JJIS BBIMOJIHEHUS 3a/ad MpoQecCHOHATbHON
NEeATENbHOCTH;

OK 03. [IInanmpoBaTh U  pEaTU30BBIBATH COOCTBEHHOE  MPOGECCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE, MPEANPUHUMATENBCKYIO IESTENbHOCTh B MPO(GECcCHOHAIbHOU cdepe,
MCIIONIb30BaTh 3HAHUA IO MPAaBOBOM M (PMHAHCOBOM TPaMOTHOCTH B PA3UYHBIX >KU3HEHHBIX
CUTYaIUSIX;

OK 04. D¢ dexTuBHO B3aMMOIEHCTBOBATH U Pa0OTATh B KOJIJIEKTUBE U KOMAH/JIE;

OK 05. OcymecTBiATh YCTHYHO M NHCBMEHHYK) KOMMYHHUKAIMIO HAa TOCYJapCTBEHHOM
s3bike  Poccuiickoit denepannu ¢ ydyeToM OCOOEHHOCTEH COITMAIBLHOTO M KYJBTYPHOTO
KOHTEKCTA;

OK 06. IlposiBiaTh TIpaKJaHCKO-MATPUOTUYECKYIO TMO3UIUI0, JIEMOHCTPHUPOBATH
OCO3HAaHHOE TIOBEJCHHE HA OCHOBE TPAJAMIMOHHBIX POCCUKWCKUX JTYXOBHO-HPAaBCTBEHHBIX
LHEHHOCTE, B TOM YHCIE€ C YYETOM TapMOHU3ALMH MEXHAMOHAIBHBIX U
MEXPEJMTUO3HBIX OTHOLIEHUH, TPUMEHATh CTaHAAPTHl AHTUKOPPYIIIMOHHOTO MTOBEICHUS;

OK 07. CopeiicTBOBaTh COXPAHEHHUIO OKpPYXaIOLIEH Cpelibl, PecypcocOepexeHuIo,
OPUMEHSATh 3HAaHUA OO0 W3MEHEHMHM KIMMaTa, MPUHIMIBI OepexIMBOrO IMPOU3BOCTBA,
3¢ (PEeKTUBHO AEHCTBOBATH B YPE3BBIYAMHBIX CUTYAIIUSX;

OK 08. Ucnonb3oBaTh cpeAcTBa (PU3NYECKOW KyJbTYphl  JUII  COXPAaHCHHS U
YKpEIUIEHUsI 370pOBBbS B TIpolecce MNPOPECCHOHANbHON MAEATEIbHOCTH U MOJACp KaHUS
HE00XO0AMMOT0 YPOBHS (PM3UUECKOU MOATOTOBIEHHOCTH;

OK 09. [Tons3oBatbes mpodeccHoHanbHON JOKyMEHTAIMENH Ha TOCYIapCTBEHHOM H
MHOCTPAHHOM SI3bIKaX.
JInuHOCTHBIE, MeTanpeIMeTHbIE M NPeAMeTHbIE Pe3yJIbTAThl 0CBOCHUS Y4eOHOM
AUCUMILIMHBI.

JIn4HOCTHBIE  PE3yJNbTaThl OCBOCHUS OCHOBHOW  00pa3oBaTeNbHON  MPOTPaMMBI
JOCTUTAIOTCSI B €QUHCTBE Y4eOHOM W BOCHHUTATENbHOW JAEATEIbHOCTH OpraHU3allHH,
OCYLIECTBJISIONIEH 00pa30BaTENbHYIO JAESITEIbHOCTh, B COOTBETCTBHM C TPAJAULMOHHBIMHU
POCCUMCKMMHU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH,
OPUHATBIMA B OOIIECTBE MpaBWJIaMM U HOPMaMH TMOBEACHMS, U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAaHUs, CAMOBOCIIUTAHUSL U CAMOPAa3BUTHUS, PA3BUTUSI BHYTPEHHEN MO3ULHUU JTUYHOCTH,
NaTpUOTU3Ma, IPaXJAaHCTBEHHOCTH, YBaXKEHHUS K MaMATH 3alIMTHUKOB OTeuecTBa U MOJABUTaM



I'epoeB OteuecTBa M crapuieMy MOKOJEHHUIO, 3aKOHY M IPABOINOPSAKY, TPYAY, B3aUMHOTO
yBaXKEHHs, OEpeKHOrO0  OTHOLIEHUS K  KyJbTYpHOMY  HAacleAul0 U  TPAAULIUIM
MHOTOHAIIMOHAIIBHOTO Hapoaa Pocculickon denepanuu, NpupoJIe U OKPYKAroIIeH cpee.
JIn4HOCTHBIE  pe3ydbTaTbl OCBOECHHMSI OCHOBHOM  00pa3oBaTelIbHOM  MpPOrpaMMbl

oOyYaromMMUCs  JIOJDKHBI ~ OTpaXkaTb  TOTOBHOCTh M CHOCOOHOCTH — OOyYarolmuxcs
PYKOBOJICTBOBAThCS  CPOPMHUPOBAHHON  BHYTPEHHEW TMO3ULMENH JHUYHOCTH, CHCTEMOMU
[IEHHOCTHBIX ~OPHUEHTALIMM, TIO3UTUBHBIX BHYTPEHHHUX YOEXKICHHUH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, paclIMPeHHE )KU3HEHHOTO OIbITa U OIbITa
NEATEIbBHOCTH B INPOLECCE pealn3alyyd  OCHOBHBIX  HAIIPABICHUM  BOCIUTATEIBbHOU
NEATEIIBHOCTH, B TOM YHCJIE B YAaCTH:

IPAXKIAHCKOTO BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3ULMM  OOYyYalollerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX IpaB W OO0A3aHHOCTEH, yBaXKEHUE 3aKOHA U
IIPAaBONOPSIAKA; TPUHSITHE TPaAULMOHHBIX  HAlWUOHAJIbHBIX, 00111e4eI0BEUECKUX

T'YMaHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh TMPOTHBOCTOSITH HJCOJOTUU OSKCTPEMHU3Ma, HalMOHAIW3Ma, KceHOo(poOuw,
JUCKPUMHUHALAY 110 COUUAIIBHBIM, PEJIUTMO3HBIM, PACOBBIM, HALIMOHAJIBHBIM ITPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO AESTENbHOCTh B HMHTEpPEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBaTh B CaMOYIIpaBJEHUU B 00111€00pa30BaTEIbHON OpraHu3alii U I€TCKO-FOHOIIECKHUX
OpraHHu3alusIX;

YMEHHE B3aWMOJEHUCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHU C HX
GYHKIUAMY 1 Ha3HAYCHHUEM;

FOTOBHOCTh K TyMaHWTAPHOW M BOJIOHTEPCKOM JAESATEIBbHOCTH; IATPUOTHYECKOTO
BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUMCKOMN IpakIaHCKOW UICHTUYHOCTH, MATPUOTU3MA, YBAXKCHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mepel PoamHOMN, ropaocty 3a CBOW Kpau, CBOIO
Ponuny, cBOH S3BIK U KyJbTYpY, NPOIUIOE U HACTOAILIEE MHOTOHAIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K I'OCYJapCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U IPUPOJHOMY
HACIequI0, IMAaMATHHUKAM, TpaguuusaMm HaponoB Poccuum, pocrmwkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYAE;

ueiHas yoexxIeHHOCTh, TOTOBHOCTb K CIIYKEHUIO M 3amuTe OTedyecTBa, OTBETCTBEHHOCTD
3a ero cyanoy;

JyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHHSL:

OCO3HaHME  JIYXOBHBIX IIEHHOCTEM  POCCHMCKOTO  Hapoja; CchOpMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOrO TIOBEICHUS,



CIIOCOOHOCTh OIICHUBATh CUTYAIMI0 U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAaHME JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJIUTENSAM W (WUJK) JPYyTUM 4IEHaM CEMbH,
CO3JAHUI0O CEMbHM HAa OCHOBE OCO3HAaHHOI'O TIPUHATHSA LEHHOCTEM CEMEHMHOW KU3HU B
COOTBETCTBHHM C TPAIULMUAMHU HAPOAOB PoCcrU; 3CTETUUECKOTO BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/a U OOIIECTBEHHBIX OTHOIIICHUI;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IUYHBIC BUIBI WCKYCCTBA, TPAJAWIMH W TBOPUYECTBO
CBOETO0 M IPyTMX HAPOJOB, OLIYLIAaTh SMOIHOHAIBHOE BO3ACHCTBUE UCKYCCTBA;

yOEXKJIEHHOCTh B 3HAYUMOCTH JJI1 JJUYHOCTU U OOIIECTBA OTEYECTBEHHOTO M MHUPOBOIO
MCKYCCTBA, dTHUYECKUX KYJIbTYPHBIX TPAAUIIMA U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HMCKYCCTBA, CTPEMIICHUE MPOSBISThH
KauecTBa TBOPUYECKON JTUYHOCTH;

(u3MUeCcKOro BOCTIMTAHMUS:

c(OpMUPOBAHHOCTh 30pPOBOTO M 0e30macHoro oopa3a JKHU3HHM, OTBETCTBEHHOIO
OTHOILIEHMS K CBOEMY 370POBBIO;

MOTPEOHOCT, B (PU3MYECKOM  COBEPIICHCTBOBAHWM,  3aHITUSX  CIIOPTUBHO-
03J0pPOBUTENBHOM JAEATENBHOCTBIO;

AKTUBHOE HETIPUSATHE BPEIHBIX MPUBBIUEK U UHBIX (POPM MPUUUHEHUS Bpeaa GU3HUECKOMY
U TICUXUYECKOMY 310POBBIO;

TPYAOBOI'O BOCIIUTAHUS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPy 10Jt00ue;

TOTOBHOCTb K AKTUBHOU JIESITEIbHOCTH TEXHOJIOTUYECKOW U COLUAIbHON HANPABJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATH, IUJIAHUPOBATH U  CAMOCTOSATENILHO  BBIMIOJHATH  TaKylO
NEATEIBHOCTD;

MHTEpEC K pa3inuHbIM cepaMm mnpodeccuoHaIbHON AEeSTENbHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIN BHIOOp OyTyIIel MPopeccCuu U pearn30BbIBATh COOCTBEHHBIC JKU3HEHHBIC MJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpPA30BAaHUIO HA MPOTSIKEHUU BCEH
YKUA3HU; YKOJOTUYECKOTr0 BOCHUTAHMUS:

c(OPMHUPOBAHHOCTh JKOJOTHYECKON KYJIbTYpPhl, TOHUMAHHWE BIHMSHUS COITMAIHHO-
SKOHOMMYECKHX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM CpEIpl, OCO3HAHUE
100aJIBLHOTO XapaKkTepa SKOJIOTMYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBJICHHUE JCUCTBUN B OKPYXKAIOLIECH Cpelle HAa OCHOBE 3HAHUs
HeJed yCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA;

AKTUBHOE HEIPUITHE ICUCTBUM, IPUHOCIIINX BPEI OKPYKAIOLIEH CpeE;



YMEHHE IIPOTHO3UPOBATh HeOJIaronpusTHbIE DKOJIOTUYECKHE ITOCJIEACTBHUS
MPEANPUHUMAEMBIX AEUCTBUM, IPEIOTBPALIATh HX;

pacIIMpeHne ONbITA ACATEIBHOCTH YKOJIOTUYECKON HAIPABIEHHOCTH; LIEHHOCTH HAYYHOTO
NO3HAHUSL:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUST HayKd U OOILIECTBEHHOM TNPAaKTUKH, OCHOBAaHHOIO HA JWajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOU M YATATEINBCKOM KYJIBTYPbI KaK CPEJICTBA B3AUMOJACHUCTBHUS
MEXIy JIFOAbMHU U ITIO3HAHUS MUPA;

OCO3HAaHHE LIECHHOCTH HAYyYHOU IEATEIIBHOCTH, TOTOBHOCTb OCYIIECTBIATH NMPOEKTHYIO U
UCCIIENOBATENBCKYIO AEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

MeranpeaMeTHble Pe3yJibTaTbl OCBOCHHS OCHOBHOM 00Opa3oBaTENbHON MpPOrpaMMbl
JOJKHBI OTPAXKATh:

OBnazeHne YHUBEpPCAIbHBIMU Y4€OHBIMU IT03HABATEIbHBIMU AEUCTBUAMMU:

a) 6a30BbI€ JOTMUECKHE JCHCTBUS:

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh MU aKTyaJM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABJIMBATh CYIECTBEHHbBIN NMPU3HAK WJIM OCHOBAHUS JJI CPABHEHUS, KIACCU(PUKALIMH
1 00001IIeHNS;

ONpENENATh LENU JACITEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUM HX IOCTHKCHUS;
BBISIBIIAIT 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBJICHHUSX;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEISM,
OLICHUBATh PUCKHU ITOCIEACTBUN NESATENBHOCTH;

pa3BUBaTh KPEATUBHOE MBILIUICHHE IPU PELICHUM >KU3HEHHBIX IpoOsem; O) O0a3oBbIe
HCCIIEIOBATENIbCKUE JEUCTBUS:

BJIAJICTh HaBBIKAMHM  y4E€OHO-HCCIIEIOBATENbCKON U MIPOEKTHOU

NEATEIbHOCTH, HaBbIKaMU pa3penieHus: npoosem;

CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOATEIBHOMY TIOMCKY METOJOB pElICHUs
IIPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO PA3JIMYHbIX METOA0B [IO3HAHMUS;

OBJIAZICHUE BHUJIAMH JESATEIBHOCTH II0 IOJIYYEHUIO HOBOTO 3HAHUSA, €r0 MHTEPIPETALUH,
npeoOpa3oBaHMI0O W MPHUMEHEHHI0 B Pa3jMYHBIX Y4YEOHBIX CHUTyalHsX, B TOM YHCIE MpHU
CO3JaHUU YYEOHBIX U COLIMAIIBHBIX POEKTOB;

(opMHpOBaHME HAYYHOTO THUNA MBIIUICHUS, BIIAJIEHUE HAyYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATHSIMU U METOJIAMH;

CTaBUTb U (OPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON NEATEIBHOCTU U
KU3HEHHBIX CUTYaLUAX;



BBISIBIISITh IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3aJady, BBIJBUTATH
TUTOTE3y €€ peIIeHUs, HAaXOJWTh apPTyMEHThI JUIsl JOKA3aTelbCTBAa CBOUX YTBEPXKICHHUIA,
3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIIICHHUS,

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHWs 3aJaddl pPe3yJIbTaTbl, KPUTHYCCKU
OIICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHalM3a UMEIOIIUXCS MaTepHUaIbHbIX
U HEMaTEPHAIIbHBIX PECYPCOB;

OCYIIECTBIISITh 1eJICHANPABICHHBIN MOUCKIIEPEHOCa  CPEACTB u

croco00OB  AeCTBUS B MPOGECCUOHAIIBHYIO CPEY;

YyMETh TEPCHOCUTh 3HAHWUS B T[O3HABATENBHYID W  TPAKTHYECKYI0  O0IacTH
KU3HENICATCITLHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJIEH, MpeasiaraTh OpPUTHMHAIBHBIE MOIXOJbl M PEIICHHUS; CTaBUTh
npo0JIeMbl U 3a/1auu, TOMYyCKaIOIINUe aJbTePHATUBHBIC pElieHUs; B) paboTa ¢ HH(PpOpMaIIUE:

BJIQJ€Th HAaBbIKAMU TMOJy4YeHUS MHPOPMAIMM W3 HCTOYHMKOB PAa3HBIX THUIIOB,
CaMOCTOSATENIbHO OCYIIECTBISATh TOWCK, aHaJU3, CHUCTEMATHU3alMI0 W HWHTEPIPETAIHIO
nH(}OpMAIUU Pa3TNIHBIX BUIOB U (DOPM MPEICTABIICHUS;

co37aBaTh TEKCTHI B PAa3IMYHBIX (popMaTax ¢ yueToM Ha3HauYCHUS MHPOPMAIIUU U TIEJICBON
ayJIUTOPHH, BBIOMPAs ONITUMAJIbHYIO (POPMY MPECTAaBICHUS U BU3YaATU3AIIHH;

OLICHUBATh JAOCTOBEPHOCTb, JETMTUMHOCTh MH(OpPMAIIMU, €€ COOTBETCTBHE NMPABOBBHIM U
MOPAJbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEIIeHNN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AIIMOHHBIX 3a7ad C COOJIOJCHUEM
TpeOOBaHMIA SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PecypcocOepeKeHus, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW 0€30MaCHOCTH;

BIIQJICTh HABBIKAMHM pACIIO3HABAaHUS W 3alUTHl  WHOOpMaIuu, WHHOPMAITMOHHON
0€3011aCHOCTH JINYHOCTH.

OBnazieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMHU:

a) oOI1IeHue:

OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU;

pacmo3HaBaTh HEBepOadbHBIE CpPEJCTBAa OOIICHMS, MOHWMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, PACIIO3HABATH MPEMOCHUTKH KOH(PIMKTHBIX CUTyaIlui M CMATYaTh KOH(DIUKTHI;

BJIAJICTh PA3TMYHBIMHU CITIOCOOAMHU OOIIICHUS M B3aUMOJICHCTBYS, apTyMEHTHPOBAHHO BECTH
JTUAJIOT, YMETh CMATYaTh KOH(QIUKTHBIC CUTYAIIHH,

pPa3BepHYTO W JIOTMYHO M3JIaraTh CBOI TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3bIKOBBIX
cpenctB; 0) COBMECTHAs AESTEIbHOCTD:



MOHUMATh M UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U WHIUBUIyIbHON PabOTHI;

BBIOMPATh TEMATUKy W METOJBI COBMECTHBIX JCHCTBUN C Y4ETOM OOIIWX WHTEPECOB U
BO3MOKHOCTEMN KaKJI0T0 YiI€HA KOJUIEKTHUBA;

MPUHUMATh LEJIHM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATH W KOOPJAUHUPOBATH
JNEUCTBUA TI0 €€ IJOCTHKEHMIO: COCTAaBJIATH IUJIaH JEWCTBUHM, PACHPENCISTH POJIM C YUYETOM
MHEHUN yYaCTHUKOB O0CYXJIaTh PE3yIbTaThl COBMECTHOM padOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXXIOTO0 YYaCTHHKA KOMaHJbl B OOIIUN pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHUSIM;

MpeIaraTb HOBBIE MPOEKTHI, OLICHUBATH WJEHU C IMO3WLHMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

KOOPAMHUPOBATh M BBHIMOJHATH pPabOTy B YCIOBUSAX pPEAJbHOrO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

OCYILECTBJISITh IO3UTUBHOE CTPATErMYECKOE I[IOBEJACHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBinaJieHHEe YHUBEPCATbHBIMU PETYIATUBHBIMU JCHCTBUSIMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO JEATEIbHOCTh, BBISIBIATH MPOOJIEMBI,
CTaBUTh W (OopMyaupoBaTh COOCTBEHHbIC 3a/laud B O0Opa30BaTENbHOW JEATEIBHOCTU U
KU3HECHHBIX CUTyallUsIX;

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH PELIECHUsI TPOOIEMBbI C YYETOM HUMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

nenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;
OIICHUBATh MPUOOPETECHHBIN OIBIT;

Croco0CTBOBATH (DOPMUPOBAHUIO U MPOSIBIICHUIO IIUPOKOU IPYULIMM B Pa3HBIX 00JIaCTAX
3HaHWUW, T[IOCTOSSHHO TIOBBINIATh CBOW OOpa3oBaTEebHBI W KYJIBTYPHBIH YpOBEHBb, 0)
CaMOKOHTpPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalusiIM, BHOCUTH KOPPEKTHUBBI B

NEATENbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISM;

BIIQJICTh HABBIKAMU TIO3HABATEIHHOUN pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBUN
Y MBICJIIUTEIBHBIX MTPOLECCOB, UX PE3YIBTATOB U OCHOBAHHUI;

WCIIOJB30BaTh MpHUEMbl pediiekcuu IJisl OLEHKU CHUTyalluu, BhIOOpa BEPHOTO PEIICHMUS;
YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO TPUHUMATD PEIICHUS 110 UX CHUKEHHUIO;

B) OMOLIMOHAJILHBIN MHTEIJIEKT, Peoaraiomuii copMupoBaHHOCTD:



CaMOCO3HaHUSl, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOITMOHAILHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIBHOU c(epbl, ObITh YBEPEHHBIM B
ceoe;

caMOpETyJIHpPOBaHMUS, BKJTFOYAFOITIETO CaMOKOHTPOJIb, yMEHUe MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEACHHE, CIIOCOOHOCTH aJalnTHPOBATHCS K AMOIMOHAILHBIM
MU3MEHEHUSM U MPOSIBISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTIIKCHHWIO I U YCIeXy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXO/ISI U3 CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSHUE IPYTHX,
VUYUTHIBATh €TI0 MPU OCYIICCTBICHHH KOMMYHHUKAIIMHM, CIHOCOOHOCTh K COUYYBCTBHIO U
COTIEPEIKUBAHHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C JPYTUMHU
JTFOABMH, 3a00THTHCS, IPOSBIISITH MHTEPEC U pa3peiaTh KOHQIHKTHL;

T') NpUHATHE ce0s U IPYTUX JTIOJICH:

NpUHUMATH ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MpUHUMATh MOTHUBBI W apryMEHTBl JPYTHUX JIIOJEH TpU aHalu3e pPe3yJIbTaToB
NeSITENHPHOCTH; IPU3HABATH CBOE TPABO U MPABO IPYTHUX JIFOICH HA OMIHOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TTO3UIIUU JPYTOTO YeIOBEKA.

Iliianupyembie pe3yabTAThl 0CBOEHHUSA 00111€00pa30BaATEeIbHOM JUCUMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.
[To yueObnomy nipeamety "Xumus" (6a30BbI YPOBEHB) TPEOOBAHUS K TTPEAMETHBIM
pe3yibTaTaM OCBOCHHMsI 0a30BOT0 Kypca XMMUU JOTKHBI
1) copMHpPOBAHHOCTh  TPEACTABICHHH: O  XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KApTHUHBI MHUpPA, POJM XMMHHU B TMO3HAHHWU SIBICHUN MPUPOIBI, B
(GbOpMHUPOBAHNY MBITIUICHUS] U KYJIbTYPHI JIMYHOCTH, €€ (PYHKIIMOHAIHHONW TPAaMOTHOCTH,
HEOOXOMUMOW JUIsl PEUICHUs MPAKTUYECKHX 3a/lad U DKOJOTHYECKH O0OOCHOBAHHOTO
OTHOUIIEHHUS K CBOEMY 3J0POBBIO U IPUPOJHOM CPEJIE;

2) BIaJcHUE CUCTEMOI XUMHUYECKUX 3HAHUM, KOTOpast BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUN JJIEMEHT, aToOM, 3JIEKTpOHHas 000JI0YKa
atoma, S-, p-, d-dJEKTpOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, BaJCHTHOCTb,
ANEKTPOOTPULIATENBHOCT, CTENEHb OKHUCIEHUS, XUMHUYECKasl CBS3b, MOJIb, MOJISIpHAs
Macca, MOJSIpHBIM 00BbEeM, YTJICpOIHBIA CKeNeT, (YyHKIMOHAIbHAS TPYIA, pPaJuKall,
U30MEpHsi, U30MEPbI, TOMOJIOTUYECKUI PsJ, TOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPOA- U
a30TCOJIepKAIINE COCTUHEHUs, OMOJIOTHUECKN aKTUBHBIC BEMIECTBA (YIJIEBOJBI, JKUPBI,
OeNK1), MOHOMEp, TOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC COCIUHEHUS,
KpUCTAUTMYECKasi  pEIIeTKa, TUIbl  XUMUYECKUX  peakiuuid  (OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE, 9K30- U AHIOTEPMHUYECKHUE, PEaKIMd MOHHOTO OOMEHa), pacTBOp,



ANIEKTPOJUTHL,  HERJIEKTPOJIMTHI, IJIEKTPOJUTHYECKAS]  JUCCOLMALMS, OKHUCIUTEIND,
BOCCTaHOBUTEJb, CKOPOCTh XMUMHUYECKON PEaKIMH, XMMHUYECKOE PABHOBECHUE), TEOPUU U
3aKOHBI (TEOopHsi XMMHUYECKOrO CTpOEHUs opraHumyeckux BemectB A.M. bytneposa,
TEOPHUS JIIEKTPOJIUTHYECKON AuMcconuanuy, nepuoandecknii 3akoH JI.M. Menneneesa,
3aKOH COXPAaHEHHS MaccChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUA A3BIK XHMHH,
(hakTONOTMYECKHE CBEACHUS O CBOMCTBax, COCTaBe, IOJyYEeHMH U O€30MacHOM
MCIIOJIb30BAaHUM BAKHEUIIUMX HEOPraHMYECKUMX M OPraHUYeCKHX BEIIECTB B OBITY U
IPAaKTUYECKOM AEATEIbHOCTH YEJI0OBEKA;

3) chOpMUPOBAHHOCTb YMEHHUH BBISBIISITh XapaKTepHbIE MPU3HAKU U B3aUMOCBSI3b
W3YUYECHHBIX MOHATUH, MPUMEHSITh COOTBETCTBYIOIINE MOHATUS NPU ONMHUCAHUUA CTPOCHUSA
U CBOMCTB HEOPraHUYECKUX M OPraHMYECKUX BELIECTB U UX IPEBPALLCHUN; BBIABIATH
B3aUMOCBS3b XUMHUUYECKUX 3HAHUUM C TOHATUSAMMU U IPEACTABICHUSMH JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

4) chOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BaTh HAWMEHOBAHUS XUMHUYECKUX
COCIMHCHUN MEXIYHApOJHOIO COK03a TEOPETUYECKOM W NPUKIAJHON XUMHUU H
TPUBHAJIPHBIC HAa3BaHUSI BAXKHEUIIMX BEIIECTB (ITWICH, alleTHJICH, TIULEpPUH, (HEHOI,
dbopmanbaerua, yKCyCcHas KUCIOTa, IJIMIIMH, YrapHBIM ras, yIJIEKHUCIbIA ra3, aMMuak,
raiieHasi U3BeCTb, HEralleHas U3BeCTbh, MUTHEBAsI COAA U JPYTUX), COCTABIISITH (POPMYJIbI
HEOPraHUYECKUX M OPraHMYECKHUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX PEaKLUi,
OOBSACHATh WX CMBICH; TMOATBEPXKIATh XapaKTEPHbIE XWMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOILIMMHU IKCIIEPUMEHTAMU U 3AIUCIMU YPABHEHUN XUMUAUYECKUX PEAKLINM;

5) cOpMHUPOBAaHHOCT, YMEHHUH YCTAaHABIMBATH IPUHAJICKHOCTh HN3YUEHHBIX
HEOPraHUYECKUX M OPraHMYECKMX BEIIECTB K OIPEACICHHBIM KjaccaM M Tpymiam
COCIMHCHUHN, XapaKTEpPHU30BaTh UX COCTAB U BAXKHEUIIME CBOWCTBA; ONPEACIATH BHUIbI
XUMHMYECKUX CBsI3ed (KOBAJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOJHAs), THIIbI
KPUCTALINYECKUX PEIICTOK BEIIECTB; KIACCU(PUIIMPOBATh XUMHUCCKHEC PEAKITUH;

6) BJaJC€HHE OCHOBHBIMH METOJIAMU HAYYHOT'O IMO3HAHMS BEIIECTB M XUMUYECKHUX
ABJICHUN (HAOIIOZCHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITUPOBAHHUE);

7) chopMHpPOBAaHHOCTH YMEHHUI MPOBOAUTH PACUYETHl MO XUMHUYECKUM (popMmysam u
YpaBHEHUSAM XHMHUYECKUX PEAKIUH C HCIOJb30BaHUEM (U3NYECKUX BEIHYUH,
XapaKTEepHU3YyIOIIMX BEIIECTBA C  KOJMWYECTBEHHOM CTOPOHBI: Macchl, 0OBeMa
(HOpMalbHbIE YCIOBHMSI) Ta30B, KOJMYECTBA BELIECTBA; MCIOJIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS NIl MPUHATHA PEIIEHUNA B KOHKPETHBIX >KM3HEHHBIX CUTYalMSX,
CBSA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM,;



8) CchOPMHPOBAHHOCTh YMEHHU IIAHUPOBATh M BBITIONHITH XUMHUYCCKHMA
AKCHEPUMEHT (MPEBpAIlCHUSI OPraHUYECKUX BEIIECTB TMPU HArpeBaHUH,
MOJIy4YCHHE HSTHJIEHA W HW3YUYECHHE €ro CBOMCTB, Ka4eCTBEHHbIC PEaKIMU Ha
anbACTUIBI, KpaxMall, YKCYCHYIO KHUCIIOTYy; JeHaTypamusi O€JKOB MpHu
HarpeBaHUM, IIBETHHIE pEaKIUKU OEJIKOB; MPOBOJUTH PEAKIIMM MOHHOTO OOMEHa,
OMpEeNeNATh CPeAy BOJHBIX PACTBOPOB, KAYECTBEHHBIC PEaklMU Ha Cyibdar-,
KapOoOHAT- W XJOPUA-aHMOHBI, = Ha  KaTMOH  AaMMOHHS;  pellaTh
SKCIEpUMEHTANIbHBIE 3ajaud 1o Temam 'Metamnel" u  "Hemeramnel") B
COOTBETCTBHM C TIpaBWJIaMU TEXHUKHU O€30MAaCHOCTU TMpU OOpallieHuu ¢
BEIIECTBAMU U JIA0OPATOPHBIM OOOpPYJAOBAaHUEM; MPEACTABIATh PE3YyJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (pOopMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyJIUPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

9) chopMHpPOBAaHHOCTH yMEHUs aHAJIU3UPOBATh XUMHYECKYIO
uHPOpPMAIIMIO, TOJYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEACTB MAacCOBOIi
uH(popmaiuu, cetb IHTEpHET U ApyTHE);

10) chbOpMUPOBAHHOCTh YMEHHMM COOJIOJIaTh MpaBWIa AKOJOTHYECKU
1eJeco00pa3HOro MOoBeACHUS B OBITY M TPYIOBOM AESATENBHOCTH B UEIAX
COXpaHEHUs! CBOETO 3J0POBbSI M OKPY>KAIOUIEH MPUPOJIHON CpeIbl; YUUTHIBATDH
OMACHOCTh BO3JICUCTBUSI HA KUBBIC OPTraHU3MbI OIPEACICHHBIX BEIECTB,
MOHUMAsI CMBICJI IIOKA3aTelIsl NPeIeIbHON TOITyCTUMOM KOHIIEHTPAIUK;

11) nnsa 06yqa}0HII/IXC$I C OI'paHUYCHHBIMH BO3MOXHOCTAMU 3O0POBLA:
C(bOpMI/IpOBaHHOCTL YMCHUA TIPUMCHATL 3HAHUA 00 OCHOBHBIX OOCTYIIHBIX
MCTOJax IMO3HAaHHUA BECIICCTB U XUMHWYCCKHUX HBJ]CHHﬁ;

12) 11 ClIenbIX M CIIA0OBHAAIIMX OOydarommxcs: chOpMUPOBAHHOCTH
YMEHHsI UCTOIb30BaTh peiabe(HO TOUEUHYIO cucteMy obo3HaueHuit JI. bpaiins
JUISL 3aMUCU XUMUYECKUX (POpMYIIL.



1.2.2. Ilmanupyemblie pe3yJabTaThl OCBOEHHsI 001Ie00pa3oBaTeIbHOM AUCHUILINHBI B cooTBeTcTBUU ¢ PI'OC CIIO n

Ha ocHOBe PI'OC COO

Ilnanupyembie pe3yJbTATHI OCBOCHUSA THCIHUNINHBI

Koa n
HAMMEHOBAH
ue
(l)opnla);axpyeM O6ume’ JIMcuMIIMHAPHbIE?
KOMIIeTEeHIN
i

OK 01. B yacTu Tpya10BOro BOCIIUTAHMS: - BIIAJIETh CHCTEMOW XUMHUYECKHX 3HAHWUW, KOTOpas BKIIKOYACT:

BriOupath - TOTOBHOCTh K TpyAYy, OCO3HAHHUE | OCHOBOIOJIATAIONIUE TOHITUS (XMMHUYECKUNA DJIEMEHT, aToM,

CrocoObl IIEHHOCTU MaCTEPCTBA, TPYI0JII00HE; AJIEKTPOHHAs 000JI0YKa atoma, S-, p-, d-3JEKTpPOHHbBIE OpOUTANIU

penieHus - TOTOBHOCTh K AKTHUBHOW JESITEIHHOCTH | aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTh, SJIEKTPOOTPUIIATEILHOCTb,

3a/1a4 TEXHOJIOTUYECKOU u COITMAJILHOM | CTETIEHh OKHUCJICHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJISIpHAsl Macca,

npodeccroHa | HalpPaBJICHHOCTH, CIIOCOOHOCTH | MOJISIDHBIM ~ 00BEM,  YIVIEPOJHBIN  CKeNeT, (QyHKIMOHAJIbHAsS

JBHOM UHUIUUPOBATb, MJIaHUPOBATH U | TpyNIa, pajauKall, HU30MEpHUs, HW30MEpbl, TOMOJIOTMUYECKHUI psij,

JESATEIBHOCT | CAMOCTOSITEIIbHO BBITIOJIHATD TaKylo | TOMOJIOTH, YTJEBOJAOPOJIbI, KHUCIOPOJ- U  a30TCOAEpKalue

u JIeSITEILHOCTD; COCIMHEHUsI, OWOJIOTMYECKH AaKTHUBHBbIC BellecTBa (yTIEBOIbI,

OPUMEHUTENb | -  HHTEpeC K  pa3au4yHbiM  cdepam | KUpbl, Oenku), MOHOMEp, TMOJHUMEpP, CTPYKTYPHOE 3BEHO,

HO K npodeccruoHanbHOM 1eITeNTbHOCTH, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPUCTAJUIMYECKas pPEIIeTKa,

paznuuHbiM | OBJIageHuUe YHHBEPCAJIbHBIMHM | TUIBI XUMUYECKUX PEAKIUN (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE,

KOHTEKCTaM | y4eOHBIMH NMO3HABATEJBLHBIMH | 5K30-U 3HIOTEPMUUYECKUE, PEAKIMM HOHHOTO OOMEHa), pacTBOp,
NeHCTBUSIMH: AIEKTPOJIUTHI, HE3JIEKTPOIUTHI, AIEKTPOIUTUYECKAS
a) 0a3oBble JIOTHYECKHe IeHCTBUS: U CCOIUALINS, OKHUCITUTETD, BOCCTAHOBUTEb, CKOPOCTh

! Yka3biBalOTCs NMYHOCTHbIE U MeTanpeaMeTHble pesynbTaThl ns ®rOC COO (B nocneaHen peaakumu ot 12.08.2022) B oTrnaronsHon gopme, GopmmpyemMble
obweobpasoBaTenbHOM ANCUUNITMHOM
2 QncuunnuHapHble (NpeaMeTHbIe) pesynbTaThl YKasbiBalOTCA B COOTBETCTBUM C METOAMKONM NpenoaasaHns AMCLUUNHbI




- CaMOCTOSITEIIFHO
aKTyaJu3UpPOBaTh
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIN MPHU3HAK
W OCHOBaHUS TSt CpaBHEHHS,
KJ1accu(pUKaId U 0000IICHHS;

- OTNPEENATD 1NN JIeSITEIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHKCHUS;

- BBISIBJISATH 3aKOHOMEPHOCTH u
POTUBOPEUUS B paccMaTpUBaEeMbIX
SIBJICHUSIX;

- BHOCHUTH KOPPEKTHUBBI B JICSITEIHHOCTD,
OIICHWBAaTh  COOTBETCTBHUE  PE3yJIbTAaTOB
IeJsIM, OILICHMBAaTh PHUCKH TOCJIECACTBUI
JEATEIbHOCTH;

- pa3BHBATh KPEATUBHOE MBIIUICHUE IIpU
pelIeHUH KU3HESHHBIX TTPOo0IeM

0) 6a3oBbIE HCCIIeI0BATEILCKHE

bopmynupoBath U
npobiemy,

AefCTBUS:

- BIAJICTh HaBbIKAMH y4eOHo-
UCCIIE0BATEIBCKON 151 IIPOEKTHOU
NEeSTEeNbHOCTH, HAaBBIKAMHU  pa3pelieHus
npoOJieM;

- BLIABJIATD IPUYXMHHO-CICACTBCHHBIC CBA3U
U aKTYaJIu3upoBaAThb 3ala4y, BbIABUI'ATb

TUIIOTE3y €€ PEUICHHs, HaXOJUTh
apryMeHThl Ui J0Ka3aTelbCTBAa CBOUX
YTBEPXKJICHUW, 3aJaBaTh MapaMeTpbl W

KPUTEPHUH PELICHUS;

XUMUYECKON peakluyd, XUMUYECKOE paBHOBECHE), TEOPUU U
3aKOHBI (TEOPHs] XUMHUYECKOTO CTPOCHMSI OPraHUYECKUX BEIECTB
AM. bytnepoBa, Teopus IJIEKTPOJUTHUUYECKON AUCCOLMAIINH,
nepuoanueckuii 3axkoH J[.M. MenneneeBa, 3aKOH COXpaHCHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJUYECKUH SI3bIK  XUMUHU,
(haKkTOIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTaBE, MOTYYCHUU U
0€30MacHOM HCIOJIb30BAHUM BAXKHEUIIMX HEOPTraHUYECKUX U
OpTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NESITEIHLHOCTH
YEJIOBEKA,

- YMETh BBISIBJISITh XapaKTEPHbIE NPU3HAKKM M B3aUMOCBS3b
W3YUYECHHBIX TOHATUH, MPUMEHSTH COOTBETCTBYIOIIME MOHATHS

npu OIIMCaHHUHU CTPOCHUA U CBOMCTB HCOPTaHUYCCKUX U
OpPraHHMYCCKUX  BCHICCTB WU  HUX npeBpameHHﬁ; BBIABJIIATD
B3aNMOCBI3b XUMHNYCCKHUX 3HAHUM C IIOHATHUAMUA )41

IIPEJCTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX [IPEAMETOB;
- YMETh HCHOJIb30BaTh HAMMEHOBAHHS XUMHYECKUX COCIUHEHHUI
MEKIYHAPOIHOTO COK03a TEOPETUUECKOW U MPUKIIAJHOW XUMUU U
TPUBHAJIbHBIC HA3BAHUS BAXKHEUIINX BEUIECTB (3TUIICH, all€TUJICH,
rmiepuH, ¢eHon, (Gopmanbaerua, YKCYyCHas KHCJIOTa, TIWIWH,
yrapHbli ra3, YIVIEKUCIBIM Tra3, aMMHUaK, TralleHass W3BECTb,
HeramieHass HW3BeCTb, MUTbEBas CcoJa U JPYTUX), COCTaBIISITh
dbopMyJIbl HEOPTraHUYECKUX U OPraHUYECKUX BEIECTB, YPAaBHECHUS
XUMUYECKUX peakIui, OOBSACHITH HMX CMBICHI; MOJATBEPKIAThH
XapaKTEpHbIE XUMHYECKUE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIIMMHU SKCIEPUMEHTAMH M 3alHUCSIMU YpPaBHEHUI
XUMUYECKUX PEAKIINN;

- yMeThb  yCTaHaBJIMBATh  [PUHAIJIEKHOCTh  H3YUYEHHBIX
HEOPraHUYECKUX M OPraHUYECKUX BEUIECTB K OIPEICIICHHBIM
KJIaCCaM U TpyIaM COEAWHEHUHN, XapaKTepU30BaTh UX COCTaB U




- QHAJIM3UPOBATh TOJYYEHHBIE B XOJE
pellleHusl 3aJjaul pe3yJIbTaThl, KPUTUYECKU
OLIEHHBATH ux JIOCTOBEPHOCTb,
OPOrHO3UPOBATh H3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- yMeTb  TEpPEHOCUTh  3HAHUSI B
MI03HABATEJIbHYIO M MPAKTUYECKYI0 00JIacTH
KU3HEACITEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
IpEeIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBBIE WJACH, TpeiaraTh
OpPUTMHAJIbHBIC TIOJXO/IbI U PELICHHUS;

- CIOCOOHOCTH MX UCIIOJb30BaHUS B
MIO3HABATEIBLHON U COLMAIBHOM MPAKTHUKE

BOKHEHIIINE CBOMCTBA; OMPEACISATh BHUJbI XUMHUYECKHX CBs3EH
(KoBaJICHTHAsl, HWOHHAs, MeETaJUIMYECKasi, BOJOPOIHAs), THIIbI
KPUCTANTMYECKUX  PEIICTOK  BEIIECTB;  KJIACCHU(UIIMPOBATH
XUMHYECKUE PEaKIINH;

- chopMHpOBATH MPEICTABICHUSA: O XUMHYECKONM COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KApTHHBI MHUpPA, POJM XUMHUHM B MO3HAHUU
SIBJICHUU TOPUPOJbI, B (HOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHATILHOW IPaMOTHOCTH, HEOOXOAUMOM JIJist
pelieHns MPaKTUYEeCKUX 3a/ad M IKOJOTUYECKH OOOCHOBAaHHOTO
OTHOIIICHUS K CBOEMY 37I0POBbIO U MPUPOJTHOU Cpefie;

- YMETh TPOBOAUTH pacyeThl MO XUMHYECKUM GdopMysiaM U

YPaBHCHUAM XUMHWYCCKHUX peaKuHﬁ C HCIIOJIB30BaHHUCM
(bI/I3I/I‘IeCKI/IX BCJINYHH, XaApaKTCPU3YIOIIUX BCIICCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MACCHI, oO0BbeMa (HOpMaHLHble

YCJ'IOBI/ISI) ra3oB, KOJIHNYCCTBA BCUICCTBA, UCIIOJIb30BAaTh CUCTCMHBIC
XUMHWYCCKHUC 3HAHHA JIA IIPHUHATHA pemeHHﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUdgX, CBA3daHHBIX C BCIICCTBAMH H HX
IMPUMCHCHHUCM

OK 02.
Hcnons3oBar
b
COBPEMEHHBI
€ Cpe/CcTBa
TIOVCKa,
aHanM3a u
WHTEPIIpEeTaIl
uu
uHpopMaru

B  ob0aactu
MO3HAHMSA:

- copMHUPOBAaHHOCTH  MHUPOBO33PECHMUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOU
IPAKTUKX, OCHOBAaHHOTO Ha  JIHAJOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B IMOJUKYJIbTYPHOM MUPE;

- COBEpILICHCTBOBAHUE  S3BIKOBOM W
YUTATEIbCKOM KYJBTYpPbl Kak CpeACTBa

IHEHHOCTH HAY4IHOI'0

- YMCTb INNIAHUPOBATb M BbIIIOJIHATH XUMHUYECKUI OKCIICPUMCHT

(mpeBpalieHUsT OpPraHUYECKUX BEIIECTB NP  HarpeBaHUM,
IIOJIyYEHHE JTWICHA W H3YyYEHHE €ro CBOMCTB, KadyE€CTBEHHBIE
peakuuMyM Ha  anbACruAbl, KpaxMall, YKCYCHYIO KHUCIOTY;

JeHaTypauus OEJIKOB IPU HarpeBaHUM, IBETHBIE PeaKUnU OEIKOB;
IPOBOJUTH PEAKLIMM HOHHOTO 0OMEHA, ONPEIENSITh CPENY BOJHBIX
pPacTBOPOB, Kaue€CTBEHHbIE peaklMU Ha cyibdar-, kapOoHAT- U

XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHUSI; pemaTth
SKCIIEpUMEHTAJIbHBIE  3a7auyd 1o TemaM 'Meramnel" U
"HemeTtamnpl") B COOTBETCTBUU C  TpaBUJIaMH  TEXHUKH




u
uH(dOpMaIUo
HHbIE
TEXHOJIOTHH
TUTST
BBITIOJTHEHHUS
3a/1a4y
npodeccruona
JIbHOM
JeSITEIbHOCT
u

B3aUMOJECHUCTBUSL ~ MEXAYy  JIIOAbBMU U
MIO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTH Hay4YyHOU
NEeATeNIbHOCTH, TOTOBHOCTH OCYIIIECTBISThH
MPOEKTHYIO u HCCIIEI0OBATENBCKYIO
NEeATEeNIbHOCTh UHANBUIYAIbHO U B TPYIIIIE;
OBJaagenue YHHBEpPCAJIbHBIMHA
yueOHbIMH NMO3HABATEJIbHBIMU
AefCTBUSIMM:

B) padora ¢ nunpopmanueii:

- BJIAJIETh HaBbIKAMU MOJTyYEHUS
uHpOpMaIIMM W3 HUCTOYHUKOB  Pa3HBIX
TUIIOB, CaMOCTOSATEJIbBHO  OCYIIECTBISAThH
NOUCK, aHalu3, CHUCTEeMaTU3alui0 U

UHTEPIPETANI0 UHGOPMAIIUN Pa3TUIHBIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS;
- Cco3JaBaTb TEKCThl B
dbopmaTax v y4EeTOM
uHpopMaMi U 1ENEBOM
BbIOMpas ONTUMAJIbHYO
NpeACTaBICHUS U BU3YyaAJIU3allUH;

- OIICHUBATh JIOCTOBEPHOCTH,
JIETUTUMHOCTh uHpopmaruuy, ee
COOTBETCTBHE IMPABOBBIM W MOPAJIbHO-
ATUYECKUM HOpMaM;

- UCII0JIb30BaTh CpeacTBa
UH(POPMAIIMOHHBIX U KOMMYHHKAIIHOHHBIX
TEXHOJIOTUA B PEIICHHWH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPTraHU3aIlMOHHBIX

paanqHHx
Ha3HAUCHU I
ayTuTOpHUH,

(opmy

0e30MacHOCTH IpU OOpallleHuu C BELIECTBAMH U JIaOOpaTOPHBIM
0o0Opy/lOBaHUEM; NPEJACTABISATh  PE3yJNbTaThl  XUMHUYECKOIO
SKCIIEPUMEHTa B (pOpMe 3amucH YpaBHEHHI COOTBETCTBYIOLIUX
peakuuii U (OpMyNIHpOBaTh BBIBOJBI HAa OCHOBE 3THUX
pEe3ybTaTOB;

- YMETh aHaJU3UPOBATh XUMUYECKYIO HH()OPMALUIO, ITOIyYaeMYO
U3 Pa3HBIX MCTOYHUKOB (CPEICTB MaccoBOW MH(POpPMALMH, CETh
WHuTtepHeT u npyrue);

- BJIAJIETh OCHOBHBIMU METOJAMH HAYYHOrO MO3HAHUS BEUIECTB U
XUMUYECKUX SIBICHUI (HaOMIofeHue, U3MEPEHHUE, IKCIIEPUMEHT,
MOJIEIUPOBaHUE);

- yYMETb MpPOBOJUTH pACUYEThl MO XUMHUYECKUM (opMyslaM U
YPaBHEHUSIM  XMUMHUYECKMX  PEaKIUM €  HCIOJIb30BAHUEM
(¢u3nyecKkux  BENMYMH, XApaKTEPU3YIOIIMX  BEILIECTBA  C
KOJIMYECTBEHHOM CTOPOHBI: MAacchl, 00beMa (HOpPMaJIbHbBIE
YCIJIOBHSI) Ta30B, KOJMYECTBA BEILECTBA; UCIOJIb30BATh CHCTEMHBIE
XUMUYECKUE 3HAHUA Ul MPUHATUS PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CHTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU M HX
IPUMEHEHUEM




3a1a94 ¢ coOmojieHneM — TpeOoBaHUU
OPrOHOMMKH, TEXHHUKH  OE€30IacCHOCTH,
TUTHCHBI, PECYpCOCOEPEIKEHUS, IMPABOBBIX
U ATUYCCKUX HODM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U
3aIIUTHl THPOPMALIMK, HHPOPMALMOHHOM
0€30IIaCHOCTH JIMYHOCTH;

OK 04.
O¢pdexTrBHO
B3aUMOJEHUCT
BOBaTh U
paboTtath B
KOJIJICKTUBE
Y KOMaHJIe

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH M CAMOOIIPEICIICHHUIO;
-OBJIAJICHUE HaBBIKaMU y4eOHO-
HCCJICIOBATEIIHLCKOM, MPOEKTHOMU u
COIIMAJIBHOM JICATEIILHOCTH,

OBianenne YHHBEpPCAJIbHBIMHA
KOMMYHUKATUBHBIMU J€fiCTBUSIMH:

0) coBMecTHAasI 1eATEJIbHOCTb:

- MMOHUMATh u HCI0JIb30BaTh
IIPEUMYLIECTBA KOMAaHJHOU 151
UHIUBHIYaJIbHON PaOOTHI;

- MIPUHUMATh LeJIN COBMECTHOMU
JEeSITEIbHOCTH, OpPraHU30BbIBATH 151
KOOPAMHUPOBATh  JEUCTBUS MO €€

JIOCTHKEHMIO: COCTABJISITh ILIAH JACHCTBUM,
pacOopenensTb PO C Y4YETOM MHEHHH
YYaCTHHKOB 00CyXKIaTh pe3yabTaThl
COBMECTHOM padoThI;

- KOOPAWHUPOBATh W BBHITIOJIHATH paboOTy B
YCIOBHUSIX PEAJbHOIO, BUPTYAIBHOIO U

- YMCTb IIVIAaHHUPOBATH W BBIITOJHATH XUMHUYCCKHUI OKCIICPUMCHT

(mpeBpanieHUsT OpPraHUYECKUX BEIIECTB IPU  HarpeBaHUM,
NOJIyYEHHE JTWIEHA W H3YyYEHHE €ro CBOMCTB, KAa4E€CTBEHHBIE
peakuuyM Ha  adbAEruAbl, KpaxMall, YKCYCHYIO KHUCIOTY;

JeHatypaius OCJIKOB IPU HarpeBaHUU, IIBETHBIC PEAKIIUH OCIIKOB;
MPOBOJIUTH PEAKIIMU HOHHOT'O OOMEHA, OMPEEIIATh CPEAY BOJAHBIX
pPacTBOPOB, KauyeCTBEHHbIE peaklMu Ha cyibdar-, kapOoHAT- U

XJIOPUI-aHUOHBI, Ha KAaTUOH aMMOHUS; peuiath
AKCIIEpUMEHTAJIbHBIE  3a7auyd 1o TemaM 'Mertamnel" U
"Hemeramnbl") B  COOTBETCTBUM C NpaBUJIAMH  TEXHUKH

0e30MacHOCTH TIPU OOpAIllEHUU C BEIIECTBAMHU M JTAOOPATOPHBIM
o0opynoBaHUEM; TPEACTABIATh  PE3YJbTaThl  XUMHUYECKOTO
AKCIIEpUMEHTa B (OpME 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX
peaknmii 1 GopMyIUPOBaATH BEIBOIBI HA OCHOBE ATUX PE3YyJIbTATOB




KOM6I/IHI/IpOBaHHOFO BBaHMOﬂCﬁCTBHH;
- OCYHICCTBIIATDH ITIO3UTUBHOC
CTPATCTUYCCKOC IIOBCACHHUC B PA3JIMYHBIX

CUTyallusX, MpPOSABIATH TBOPUYECTBO U
BOOOpakeHue, ObITh MHUITHATUBHBIM
OBiagenue YHHBEpPCAJIbHBIMHA

PeryJATHBHBIMU ACHCTBUSAMM:

') IPUHATHE ce0s U APYTUX JIO/IeH:

- IPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX
JOAEH  Opu  aHalIu3e  pe3yJsIbTaToB
NEATEIbHOCTH;

- IPU3HABATh CBOE MPABO M NPABO JIPYTUX
JIFOJIEH Ha OIIMOKMU;

- pa3BUBATh CIOCOOHOCTH IOHUMATh MUP C
IIO3ULIMU APYIOro 4eJI0BEKa;

OK 07.
ConeiicTBOBa
Thb
COXpPaHCHUIO
OKPY’KaroIIe
U cpenbl,
pecypcocoep
€)KEHHUIO,
MPUMEHSITh
3HaHUA 00
W3MEHEHUH
KJIMMarTa,
MIPUHIIUATIBI

B o00J1acTH 2K0JI0rH4€eCKOro

BOCIIMTAHUSA:
- c(hOpMHUPOBAHHOCTh  DKOJOTHYECKOMN
KYJIBTYPBI, MTOHUMAaHHUE BITASTHUS

COIMATIbHO-DKOHOMUYECKUX MPOILIECCOB Ha
COCTOSIHHE TPUPOJHOM U  COIMAIBbHOMN
cpelbl, 0OCO3HaHUE TI100AHOrO Xapakrepa
9KOJIOTUYECKUX MPOOIeM;

- IUIAaHUPOBAaHUE U  OCYILIECTBJICHUE
NEUCTBUM B OKPY’KAIOILIEH Cpelie Ha OCHOBE

3HAHHUS LelNed YCTOMYMBOIO  Pa3BUTHUSA
YeJI0BCUECTBA;
aKTUBHOE HETIPUATHE JICUCTBUM,

- copMUPOBATh NPEJCTABICHUSA: O XUMUUYECKON COCTaBIISAIONIEH
€CTECTBEHHOHAYYHO! KapTHHBI MHpA, POJIA XHUMHHM B TIO3HAHUU
ABJICHUN TpPUPOAbI, B (HOPMHUPOBAHUM MBILUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKLIMOHAIBHON IpaMOTHOCTH, HEOOXOIUMOM 1Jis
pelIeHus] MPaKTUYECKUX 3a/ad M 3KOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHMS K CBOEMY 30POBbIO U IIPUPOJHOU CpELE;

- yMeTh COOJOJaTh MpaBUia 3KOJOTHYECKH ILIEIECO00pa3ZHOTO
NOBEACHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B ILEJAX
COXPAHEHMS CBOETO 3J0POBbsI M OKPYKAIOIIEW TPUPOIHON CPE.IbI;
YUYUTBIBATh OIACHOCTh BO3JCUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONpPENEIICHHBIX  BEIIECTB, IIOHMMAas  CMBICA  IOKa3aTens
MPENECIBbHON JONTYCTUMOW KOHIICHTPALM!




OEepEKIUBOTO
MIPOU3BOJICTB
a,

3¢ HEeKTUBHO
JIEVCTBOBATh
B
Ype3BbIYAlH
BIX
CUTYaIHIX

MPUHOCAIIUX BPeI OKPYKAIOIIeH cpere;

- YMEHUE IIPOTHO3UPOBATh
HEeOJIaronpusTHHIE JKOJIOTUYECKHUE
MIOCJICICTBUSA MPEINPUHUMAEMBIX

JNEUCTBUM, MPEAOTBPAILATh UX;

- paclIMpEeHHE  OIbITa  ACATEIbHOCTU
3KOJIOTUYECKOW HAIPABICHHOCTH;

- OBJIa/ICHUE HABBIKAMHU y4eOHO-
MCCIIEI0BATENbCKOM, MPOCKTHOW U
COLIMAJILHOM JICSITEIbHOCTH;

IIK3...




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJILHOM

JANCIHUIIJIMHBI «XUMMUS»

2.1. O0beM JUCUUILIMHBI U BUABI y4eOHOI padoThl

Buj yyeOHOM padoThI

Oovem uacos

MakcumasibHas ydyeOHasi Harpy3ka (Bcero)

54

Oo0s3aTeIbHAsA ayAUTOPHAA y4eOHAasi HATPY3Ka (BCero)

36

B TOM HHUCJIC:

7a00paTOpHBIE 3aHIATUS

IMPAKTUYCCKUC 3aHATUA

KOHTPOJIbHBIE pa0OThI

CamocTosiTesibHAasi padoTa 00y4arierocsi (Bcero)

18

DopmMa KOHTPOJISA

5,6 cemecmpui-
KOHmMpOJIbHAA

paooma




2.2. TeMmaTu4eCKHUi IJIAH U COEPKAHNE TUCIIUTIIMHBI

Dopmupyem
HaumenoBauu Conepxkanue yueOHOro marepuasa (0OCHOBHOE U PO ecCHOHAIBHO- Obbe o
. beM bl
€ pa3ieioB U OPHEHTHPOBAHHOE), JIA00PATOPHBbIE U NMPAKTHYECKUE 3AHATHSA, IPUKJIATHOM
JacoB KOMIIeTeHIH
TeM MOaYJIb
"
1 2 4
OcHOBHOe coaepxanmne
Pa3znes 1. OcHOBBI CTPOCHUS BellleCcTBA
Tema 1.1. OcHOBHOE coaep:xkaHue OK 01
Crpoenne TeopeTnyeckoe o0yueHHe
aToOMOB
XUMHUYICCKHX CoBpemeHHasgs Mojzenb CTpoeHuss aroMa. CUMBOJIMYECKUH S3BIK XUMHUH. XUMUYECKUI
DJIEMEHTOB U [351eMEHT. DNEeKTpOHHAsl KOHurypamus aroma. Knaccupukanuss XuMUYeCKUX 3JEMEHTOB
npupozaa (s-, p-, d-snmementhl). BaneHTHble 3JeKTpOoHBI. BajneHTHOCTb. DJEKTpPOHHAs MNpHUpPOJA
XUMHAYCCKOHN XUMUYECKOM CBS3H. DIEKTPOOTPHUIIATEILHOCTh. BUIBI XUMHUECKOHN CBsI3M (KOBaJICHTHAS,
CBA3H WOHHAas, METAJUIMYECKasi, BOJIOPOJIHASA) M CITOCOOBI €€ 00pa30BaHUs

IIpakTuyeckue 3aHATHS

Pemenue 3amanuii Ha UCHOJIB30BAHUE XUMHUYECKOM CUMBOJIMKHA M Ha3BaHUM COCIMHCHUM
[0 HOMEHKJIAType MEXIYHApPOIHOIO COK3a TEOPETUYECKOM U NPHUKIATHOM XUMHUU U
TPUBUAJIBHBIX HAa3BaHWM JJISI COCTABJICHUA XHUMHYECKUX (OpMyn JABYXaTOMHBIX
coeMHEHNUN (OKCHJIOB, CYJIb(PUAOB, TUIPUIOB U T.II.) U JAPYTUX HEOPTaHUUYECKUX
COCJIMHEHHUH OTACILHBIX KJIAaCCOB.

[IpakTueckue 3a/1aHusl HA YCTAaHOBJIIEHUE CBA3U MEXKY CTPOCHUEM aTOMOB XMMHUYECKUX
3JICMEHTOB M TMEPUOJUYECKUM HW3MEHCHUEM CBOMCTB XUMHYECKHUX 3JIEMEHTOB U UX

10




COC,ZII/IHCHI/II\;I B COOTBCTCTBHH C ITOJIOKCHHUCM HGpHOI{H‘IGCKOﬁ CHCTCMBEI.

Tema 1.2. OcHOBHOE coJepkaHue OK 01
l:lepI/IO,Z[I/I‘leCKI/I IIpakTHyeckue 3aHATUS OK 02
1 3aKOH U
Tabmnuua JLH. [Tepuomnueckas cucremMa xumuueckux saementoB .M. MenneneeBa. dusnveckuii
Menneneesa | oypicn [eproamueckoro 3axona JIW. Menneneesa. 3akoHOMEPHOCTH H3MEHEHNS

CBOMCTB XMMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIO0KHBIX BEIIECTB B

COOTBETCTBHH C MOJIOKEHNEM XUMHUYECKOI0 dJIeMeHTa B [lepnoanyeckon cucreme.

MupoBo33peHueckoe 1 HayuyHoe 3HaueHue Ilepuonndeckoro 3akona /.M. Menneneesa.

[Iporuno3ssl JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHUX AJIEMEHTOB.

Peuienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUM HA XapaKTEepU3aLUIO

XUMHUYECKUX JIEMEHTOB «MeTalmnueckue / HeMeTalInyeCKre CBOWCTBA,

ANEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM

CTPOEHUEM U MOJIOKEHUEM B IEPUOANYECKON CUCTEME XUMUYECKUX deMeHToB [1. 1.

MenneneeBa»
Paznen 2. XuMudeckue peakimuu
Tema 2.1. OcHoBHOE coaep:xkaHHue OK 01
Tunel

Teopernueckoe o0yueHue

11




XUMHYECKUX
peakiuin

KHaCCI/I(bI/IKaHI/UI N THUIIBI XUMHWYCCKUX peaKHI/Iﬁ C Y4aCTHUCM HCOPIraHN4YCCKUX BCUICCTB.
CocraBnecHue ypaBHeHI/Iﬁ peaKuHﬁ COCONHCHUA, PA3JIOKCHUA, 3aMCIICHUA, 06MCHa, B T.4.
peaKuHﬁ ropCHu:A, OKUCICHUA-BOCCTAHOBJICHMA.

YPaBHeHI/IH OKHCIICHHA-BOccTaHOBICHUA. CTeneHb okuciaeHus. OKUCIUTEIb U
BOCCTaHOBHTEIIL. COCTaBICHUE U YPpaBHHUBAHUC OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
peaKuHﬁ MCTOAOM J3JICKTPOHHOI'O 0ananca. OKMCIUTENLHO-BOCCTAHOBUTEIIHHEIC pPCaKkunu
B IIpUpOAC, IPON3BOACTBCHHBIX IPOHCCCAX U XXU3HCACATCIBbHOCTH OPIraHN3MOB

HpaKanecmle 3aHATHUA

KonnuecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl IO YpPaBHEHHSAM XUMHUYECKMX peakuuid. Moyib Kak €JuHUIA KOJIMYeCTBa
BelecTBa. MonsipHass Macca. 3aKOHbI COXPAaHEHUs MacChl U SHEPruu. 3aKOH ABOrajipo.
Moutsipabiii 00beM ra3oB. OTHOCUTENBHASI INIOTHOCTH ra3oB. PacueTsl Mo ypaBHEHUSAM
XUMHUYECKUX PEAKIUil C UCMOJIBb30BaHUEM MAaCChl, 00beMa (HOPMalbHBIE YCIOBHS) Ta30B,
KOJINYECTBA BEIIECTBA

Tema 2.2.
DNEeKTpOoIUTHYE
cKast
JIUCCOLAIINS U
MOHHBIM OOMEH

OcHoBHOE coJepkaHue

Teopernueckoe o0yueHune

Teopuss snekTponuTHYecKoW aucconuanvv. VOHBIL. OJNEKTPOJIMTBI, HEAIEKTPOJIHTHI.
Peakuu nonHoro oomena. CoctaBlieHHE peakUUii HOHHOTO OOMEHa IyTEM COCTaBJICHUS
UX TIOJHBIX M COKpAIlEHHBIX HWOHHBIX YypaBHEHHI. KHCIOTHO-OCHOBHBIE pEAKIIMH.
3a/1aHus HA COCTaBJIEHUE HOHHBIX PEAKIIUI

JlabopaTopHble 3aHATHS

JlabopatopHas pabota “THUIBI XUMUYECKUX PEaKIIUn’.

UccnenoBanne TUIOB (1O COCTABY M KOJIMYECTBY MCXOJIHBIX U 00Pa3yIOIINXCS BEIIECTB)
Y IPU3HAKOB XUMUYECKHUX peakiuid. [IpoBenenne peakiuii HOHHOTO OOMEHa,
OMpeJIeJICHUE CPEJIbl BOJHBIX PACTBOPOB. 3aJaHUs HA COCTABJICHUE HOHHBIX pEeaKIUi

OK 01
OK 04

12




KonTposbHas
padora 1

CTpOCHI/IG BCIICCTBA U XUMHNYCCKUC PCAKIIUN

Paznea 3.

CTpO@HI/le H CBOJiCTBA HCOPraHNn4cCKMuX BCIICCTB

Tema 3.1.
Knaccuduxarus
, HOMEHKJIaTypa
U CTPOCHHE
HEOPTaHUYECKU
X BEIICCTB

OcHoBHOE coJepkaHue

Teopernueckoe o0yueHue

[IpeameT Heopranmueckoit xumuu. Kinaccuduxarus Heopranndeckux BemiecTs. [IpocTeie
U CJI0KHbIE BenlecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEUIECTB (OKCUABL, TUIAPOKCHUIBI,
KHUCJIOTHI, COJIN). B3anMOCBsI3b HEOPraHMYECKUX BEIIECTB. ATpEraTHbIe COCTOSHUS
BemlecTBa. Kpucramnuueckue u amopdHbie BelecTBa. TUIBI KPUCTATUTMYECKUX PEIIETOK
(aTomHas1, MOJIEKYJISIpHAsI, MIOHHASI, META/IMUECKas ). 3aBUCUMOCTh (DU3NYECKUX CBOICTB
BEILIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH
BEILIECTB OT BUJAa XUMHUYECKOUM CBSI3U M TUIA KPUCTAIINUECKOM perieTkd. [[puanHbl
MHOT000pa3usi BEIIECTB

IIpakTHyeckue 3aHATHS

HomenknaTypa HeOpraHn4eCcKuX BEUIECTB: HA3BaHUE BEILIECTBA UCXOAS U3 UX
XUMHUYECKON (POpMYIIbl MIIM COCTABIIEHUE XUMUYECKON (POPMYIIbl UCXO/IS U3 HA3BAHUS
BenecTBa o MexayHapogHoit (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYpeE.

Pemenne mpakTUYeCKUX 3aJaHUM MO KiIacCHU(PUKALUKU, HOMEHKJIATYpe MU XUMHUYECKUM
dbopMynamM HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB (yTapHBIM ras, yriieKHCIbIH
ra3, aMMHUaK, raiieHasi U3BeCTh, HeTalleHasl U3BECTh, MTUThEBAs COJla U IPYTUX): HA3bIBATh
U COCTaBJIATh (POPMYJIbI XUMHUUECKUX BEIIECTB, ONPEAEIATh IPUHAJUIEKHOCTD K KJIACCy.
Hcrounnku xumMudeckoi nHpopManuu (CpeJcTB MacCoBO MH(POpPMAIIUHU, CETh
WnTepuer u npyrue). [lorck napopmanum no Ha3BaHusM, HACHTU(UKATOPAM,
CTPYKTYpHBIM (popMyiam

OK 01
OK 02
IIK...

Tema 3.2.

OcHoBHOE coaep:xaHue
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dus3uko-
XUMHUYECKHE
CBOMCTBA
HEOPTraHUYECKHU
X BEIIECTB

Teopernueckoe o0yuenue

Merambl. OOue ¢usnyueckue U XUMHYECKHE CBOMCTBA MeTaioB. CrocoOs
MoJIydeHHusl. 3HAYCHHE METAUIOB U HEMETAIOB B TPUPOJC M KU3HEIAEATEIHLHOCTH
YeJloBeKa W OpraHu3MoB. Koppo3us MeTamioB: BUIBI KOPPO3WH, CIOCOOBI 3allUTHI
METAJUIOB OT KOPPO3UHU

Hemeramnbl. O6mue ¢u3nyeckre U XMMHYECKHE CBOMCTBA HEMETAJUIOB. THUIMHUYHBIE
cBoiictBa HeMeTauioB [V— VII rpynn. Kiaccudukauus u HOMEHKIATypa COEIUHEHUN
HeMeTauioB. KpyroBopoTEl OMOT€HHBIX YJIEMEHTOB B IIPUPOJIC

XVMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEIECTB (OKCUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOJHBIX COEAMHEHNH, BBICIIUX OKCUOB U T'MJIPOKCHJIOB

IIpakTyeckue 3aHATHS

CocTaBiiecHUE YpAaBHEHUN XHMHUYECKHUX PEAKIUKA C Y4YaCTUEM IMPOCTBIX M CIOMKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAJIUIOB U HEMETAJIOB; OKCUIOB METAJJIOB, HEMETAJJIOB U
aM(OTEepHBIX DJIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBaHMH U aM(OTEpHBIX
TUJIPOKCUAO0B; HECOPTAaHUYECKUX COJICH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pemienne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOWMCTBA, COCTAB,
NoJiy4eHure 1 0€30MacHOEe UCIIOIb30BAHNE BAXKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOU JIESATEIBHOCTH YEI0OBEKa

OK 01
OK 02
IIK...

Tema 3.3.
Nnentudukarm
o
HEOPTraHUYECKU
X BEIIECTB

OcHoBHOe coaepkanue

JlaGopaTopHble 3aHATUA

JlabopatopHas padota «neHTudukanus HEOPraHMYECKUX BEIIECTBY.

Pemenne »sKCHepUMEHTANBHBIX 3aad 10 XHMMHYECKUM CBOWCTBAM METAUIOB U
HEMETAJIOB, [10 PACIIO3HABAHUIO U TOJIYYEHUIO COCTMHEHUN METAJIJIOB U HEMETAILIOB.
Wnentudukaims HEOPraHMIECKUX BEIIECTB C MCIOJIb30BAaHUEM MX (DU3UKO-XMMHUECKUX

OK 01
OK 02
OK 04
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CBOﬁCTB, XAPAKTCPHBIX Ka4YCCTBCHHBIX peaKuHﬁ. KauecTBeHHBIC pCaKkou Ha CYJ'II)(i)aT-,
Kap6OHaT- 1 XJOPUA-aHWUOHBI, HA KATHOH aMMOHUI

KonrpoJuasHas .

paGoTa 2 CBoiicTBa HEOPTaHUYECKUX BELLECTB

Paszpnea 4. CrtpoeHue M CBOHCTBA OPraHNYeCKHX BELIECTB

Tema 4.1 OcHoBHOE coaep:xaHHne OK 01
Knacenpurans | peonerpyeckoe 06yuenme 1IK...
, CTDOCHHE U

HoMmeHKJaTypa |llosiBiaeHue u pa3BuTHE OpraHMYEeCKON XMMUU Kak HayKu. [Ipenmer oprannyeckoi

OpraHMYECKUX |XMMHHU. MeCTO U 3HAYEHHE OPTAaHUYECKON XUMUH B CUCTEME €CTECTBEHHBIX HayK.

BELIECTB XVWMHUUYECKOE CTPOCHHE KaK MOPSAIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX

BAJICHTHOCTU. OCHOBHBIEC TOJIOKEHUS TEOPUU XUMHUECKOTO CTPOCHUS OPTraHUYECKUX
coequHeHuid A.M. bytinepoBa. YriaepoAHbIi CKEJIET OPraHUYECKOW MOJICKYJIbI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XMMHUYECKOTO CTpOEHHs Moisekyn. M3omepus u
U30MEPHI.

[Tonsitue o QynkuumoHanpHoW rpynme. Pamukan. [lpunnuner  kiaccudukanuu
OpPraHMYEeCKUX  CcOoeAuHEeHHM. MexayHapoaHas  HOMEHKIJIATypa W [PUHLMIIBI
HOMEHKJIATypbl ~ opranmueckux  coeauHeHuil. Ilonatue 00  a3orcopeprKaniux
COCIMHCHUSIX, OMOJIOTMUECKN aKTUBHBIX BEIIECTBax (YIJIeBoJax, KHpax, Oenkax u Jp.),
BbICOKOMOJIEKYJIIPHBIX COCTMHEHUAX (MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO)

HpaKanecxne 3aHATHUSA

HoMenknaTtypa OpraHM4ecKMX COEAMHEHUW OTHENbHBIX KIIACCOB (HACBHILLICHHBIE,
HEHACBHIIICHHBIE W apPOMAaTUYECKHE YIJIEBOJIOPOJbI, CIUPTHI, (DEHOIBI, aIbICTUIIbI,
KETOHBI, KapOOHOBBIE KHCJIOTHI u JAp.) CocTaBieHHWE TOJHBIX U COKpPAIIEHHBIX
CTPYKTYPHBIX (OPMYJI OpPraHMYECKHX BEIIECTB OTMEIBHBIX KJIACCOB, HMCHONB3YS HX
Ha3BaHMS 10 CHUCTEMAaTUYECKOW W TPUBUAIBHOW HOMEHKIAType (ITHJIEH, alleTUJICH,
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TIIMLEPUH, (eHol, popManbIeru, YKCyCHas KUCIIOTa, rauiuH). Pacuersl npocreitieit
(bopMyIIBI OpraHUYECKON MOJIEKYJIbI, UCXO/ISI U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCJIMHEHUN

OcHoBHOE coepkaHue

Teopernueckoe o0yueHune

OU3UKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COEAUHEHUN OTACJIBHBIX KJIACCOB
(ocobeHHOCTH KITacCU(PUKALUA U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHYECKHUI psl U
obmast popmyna; uzomepus; (puznueckue CBONCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI
MOJIYUCHUS )

— MIpeJieJbHbIE YIIIEBOAOPOAb! (AKaHbl M LIMKJIOAJIKaHbl). ['opeHre MeTaHa Kak OJUH U3
OCHOBHBIX HMCTOYHUKOB T€IJla B MPOMBIIUIEHHOCTH W ObITy. CBONCTBa MPUPOIHBIX
YIJIEBOIOPOIOB, HAX0XKACHUE B IIPUPOJAE U IPUMEHEHUE AJIKAHOB;

— HEIpe/enbHble (AJIKEHbI, aJKUHBl U aJIKaJMEHbl) U apOMATUYECKUE YIIJIEBOAOPOBI.
I'opeHne aneruieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU Il CBAapKU M
PE3KU METAJLIIOB

— KHUCJIOPOJICOACpIKAIINE COeAMHEHUsI (CIUPTHI U (PEHOJIbI, KapOOHOBBIE KHUCIOTHI H
3¢upbl, anpAerujbl M KETOHBbI, JXUpPBI, YrieBoAsl). IIpakTHueckoe mpUMeHEHUE
STHJICHTJIMKOMS, TiuuepuHa, ¢enona. [Ipumenenue Qopmanpiaeruaa, aneranblIeruia,
YKCYCHOM KUCJIOTBI. Mbljla KaK COJM BBICIINX KapOOHOBBIX KHCIOT. Morolmiue cBoWcCTBa
MbLIa

—  a30TcojAepKalllue  COCAUWHEHHS  (aMUHBI W aMUHOKHUCIIOTHI, OeJKn).
Bricokomornekyisipable  COeAMHEHUsI (CHUHTETHUYECKHE U  OHOJIOIrMYE€CKU-aKTUBHBIC).
MoHomep, nonaumep, CTPYKTypHOe 3BeHO. l[lomumepuszanus 3THIIEHa KaK OCHOBHOE
HaIlpaBJeHUE ero UCIOJIb30BaHUs.

['eHeTrueckas CBs3b MEXJ1y KJIACCaMU OPTraHUYECKUX COEIMHEHUN

IIpakTHyeckue 3aHATHS

OK 01
OK 02
OK 04
IIK...
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CBoiicTBa OpraHMYECKHX COCIWHEHUH  OTHEIBHBIX KIACCOB (TpUBHANBHAS |
MEXIIyHapOJHAass HOMCHKJIATYpa, XHMHUYECKHE CBOWCTBa, CIIOCOOBI TMOJyYEHHs):
npe/eNibHbIE (aJTKaHbl U IUKIIOATKAHBI), HEMPeAeIbHbIe (AJTKEHbI, aJJKUHBI U aJTKaTUCHBI)
U apOMaTHUYECKUE YTIIEBOJOPObI, CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U d(DUPHI,
aNbJECTUBI U KETOHBI, AMUHBI U aMHHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIC COEIUHCHMUS.
3amaHus Ha COCTABJICHUE YPABHEHUN XMMHUYECKHX PEAKIMN C y4aCTHEM OPTaHUYECKHX
BEIIECTB HA OCHOBAHMH MX COCTaBa U CTPOCHUS

CocraBneHue cxem peakuui (B TOM 4HCIIe M0 IPEII0KEHHBIM LEMOYKaM MPEBPAILICHHI ),
XapakTepU3yIUX XUMHUYECKME CBOMCTBA OPraHWYECKUX COEOUHEHHUM OTAEIIBHBIX
KJIACCOB, CHOCOObI MX TMOJYYEHUS W Ha3BaHUE OPraHWYECKUX COEJAMHEHHH 10
TPUBUAIIBHON WX MEKAYHAPOJIHON CUCTEMAaTUUYECKOW HOMEHKIIATYypE.

PemieHne npakTUKO-OPMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha  CBOMCTBA
OpraHUYECKUX COCNVHEHUN OTACIIbHBIX KIACCOB

JlaGopaTopnas padora

Jlabopatopnas padota “IIpeBpaiiieHnsi OpraHMueCcKNX BEIIEeCTB MPU HArpeBaHUM'".
[Torydyenue 3THieHA U U3YYEHHUE €r0 CBOMCTB. MOIEIMPOBAHNE MOJIEKYJT 1 XUMHUYECKUX
MpeBpaIleHu Ha TpUMEPE ITaHa, STWICHA, alleTUJICHA U JIp.

Tema 4.3.
WNnentudukanu
ST OPraHUICCKHUX
BEILIECTB, UX
3HA4YEHHUE U
pUMEHEHHUE B
OBITOBOH U
MIPOU3BOJICTBCH

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenue

buooprannueckue coenuHenusi. Ilpumenenne u Ouonormyeckass pojb YTIJIEBOJOB.
OxucrieHue yrieBo10B — MCTOYHUK SHEPTUH KUBBIX opranu3MoB. O01acTu NpUMEHEHHUs
amMuHOKHCHOT. [IpeBpamienus OenkoB MUY B opranu3me. buonornyeckue (QpyHKIUU
oenkoB. buonoruueckue QyHKIMH XKUpPOB. Ponb OpraHMYeckOod XUMHUH B PEIICHUU
poOJIeM MUIIEBON 0€30MaCHOCTH

OK 01
OK 02
OK 04
IIK...
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HO Ponp opranuueckoil XuMUM B PEIICHUH MPOOJIEM IHEPreTHYecKod Oe30MacHOCTH, B
NESATEIbHOCTH | Pa3BUTHH MEAMIIMHBI, CO3/IaHWM HOBBIX MaTepUalioB, HOBBIX HCTOYHHKOB HSHEPTUU
YeJI0BeEKa (IbTEpHATUBHBIE HCTOYHUKH YHEPTHH). OTIACHOCTh BO3ACHCTBHS HA KUBbIE OPTaHU3MBbI
OpraHUYECKUX BEIECTB OTIEIBHBIX KJIACCOB (YIJIEBOJIOPOIbI, CIHMPTHI, (HEHOJIHI,
XJIOPOPraHUYECKHUE MPOU3BOJIHBIE, ABAECTUIBI U Jp.), CMBICI IOKa3aTels MpeAesbHO
JIOITYCTUMOM KOHIIEHTPaLUU
JlaGopaTopHble 3aHATHS
JlabopatopHass pabOora: “UneHTudukanuss OpraHUYECKUX COCIMHEHUW OTACIIbHBIX
KJIaCCOB”
Nnentudukaius OpraHMYEeCKUX COCIMHEHUN OTACIBbHBIX KJaccoB (Ha mpuMepe
aNbJIETUIOB, KpaxMmaja, YKCYCHOM KHCJOTHI, OEJIKOB W T.M.) C HCHOJb30BAHHEM HX
(U3UKO-XMMUYECKUX CBOMCTB M XapaKTEpPHBIX KAaYECTBEHHBIX peakuuid. JleHaryparus
Oenka mpu HarpeBaHuu. L[BeTHble peakuuu OelkoB. BO3HHMKHOBEHHE AHAIUTUYECKOTO
CUTHaJa C TOYKM 3pEHUSI XUMHYECKHUX MPOLECCOB IMpPU MPOTEKAHUU KayeCTBEHHOM
PEaKIIMH, TO3BOJISONICH WASHTU(HUIIMPOBATH IPEIJI0KEHHBIE OPraHUYECKHE BEIECTBA
KourpouasHas .
paGoTa 3 CrpykTypa 1 CBOWCTBA OPTaHUYECKUX BELIECTB
Pasien 5. KHHeTH?eCKHe U TePMOJUHAMHUYECKNE 3AaKOHOMEPHOCTH MPOTEKAHUSA XMMHUYECKUX
peakumi
CkopocThb OcHoBHOE coJepKkaHue OK 01
XUMHUYECKUX OK 02
peaKIuii. [IK...
XUMHUYECKOE
paBHOBECHE

Teopernueckoe o0yueHue
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CKOpOCTh peakilfy, €€ 3aBUCUMOCTb OT Pa3jINyYHbIX ()aKTOPOB: MPHUPOJABI pearupyroInux
BEIIECTB, KOHLEHTPALIMM pPEarupyrollMX BEIIECTB, TEMIIEPATypbl M  IUIOLIAIN
PEaKIMOHHON MOBEPXHOCTU. TernoBble 3(PQPEKTbl XUMUYECKUX peakuuid. OK30- H
SHIAOTEPMHUYECKHE, PEAKIIUU.

O6patuMocTh peakuuii. XUMHUYECKOE€ PaBHOBECHE U €ro CMEIIeHUE MOoJ JACHCTBUEM
pa3nuYHbIX (HaKTOPOB (KOHUEHTpPALMS PEAreéHTOB WM MPOJYKTOB PEAKIUH, AaBJICHHE,
TeMIlepaTypa) g CO3/IaHUsS ONTHUMAJbHBIX YCJIOBUH TNPOTEKAHHS XMMHYECKUX
npoueccos. [Ipunuun Jle [Hlarense

HpaKaneCKne 3aHATHUSA

OK 01
Pelienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha aHaau3 (PAKTOPOB, BIMSIOMIUX Ha OK 02
W3MEHEHHUE CKOPOCTHM XHWMHYECKOM peakuuv, B T.4. C TO3UIUNA HKOJOTHYECKHU IIK...
11€JIeCO00pa3HOr0 MOBEICHUS B OBITY U TPYJIOBOM NEATENLHOCTH B IEJSIX COXpPaHEHUS
CBOETO 3JJ0POBbS U OKPY>KAlOLIEH MPUPOTHOUN CPEJIBI.
Peienne npakTUKO-OpUEHTHPOBAHHBIX 3alaHUM Ha TpuMeHeHue npuHuumna Jle-Illatense
JUISl HaXO0XK/ICHUSI HAPABJIEHUS CMEUIEHUS PABHOBECHS XMMUYECKOW peakly U aHAIN3
(hakTOpOB, BIUSIONINX HA CMEIIEHUE XUMHUYECKOTO PaBHOBECHS
Pa3znea 6. PacTBOpBI
Tema 6.1 OcHoBHOE coJepkaHue OK 01
lonstne o Teopernueckoe o0yuenue OK 02
pacTBOpax OK 07
PactBopenue kak usuko-xumudeckuit nporecc. PactBopsl. CriocoObl MPUTOTOBICHUS IIK...

pactBopoB. PactBopumocTh. MaccoBas A0S pacTBOpeHHOro BemiecTBa. (CMbICT
MoKa3aTeNsl MPEeAeNbHO JOMYCTUMONW KOHIIEHTPAllMd W €r0 HCIOJNh30BAHHE B OICHKE
HKOJIOTHYECKOM 0€30MacHOCTH.

[TpaBuiia SKOIOTHYECKH IIETECO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOU JEATEILHOCTH
B LIEJIIX COXPAHEHMsI CBOETO 370POBbsl U OKPYKAIOIIEH MPUPOJHOW CPEeIbl; OMACHOCTb
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BOSﬂCﬁCTBHH Ha KUBBIC OpraHn3Mbl OIIPCACIICHHBIX BCIICCTB.
Pemenue IMPAaKTUKO-OPUCHTUPOBAHHBIX PaCUYCTHBIX 3aHaHHﬁ Ha pPacCTBOPLI,
HCIIOJIB3YCMBIC B OBITOBOM U HpOHSBOI[CTBGHHOﬁ ACATCIIBHOCTH YCJIOBCKA

Tema 6.2. OcHOBHOE coJiep:KaHune OK 01
Uccnenosanue |JIaGopaTopHble 3aHATHSI OK 02
CBOICTB OK 04
ACTEODOE Jlabopatopnas pabota «IIpurotoBnenue pacTBOpPOBY.
P p [IpurotoBneHue pacTBOPOB 3aJaHHOW (MaccoBOW, %) KOHUEHTpauuu (C MPaAKTHUKO- IIK...
OPUEHTUPOBAHHBIMU BOIIPOCAMHU) U ONIPEACIICHUE CPEAbl BOJHBIX PACTBOPOB.
Petienue 3a/1au Ha IPUTOTOBIICHUE PACTBOPOB
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEP:KaHME (CoAepKAHNE NPUKJIATHOTO MOXYJIA)
Pasznea 7. XuMHsI B ObITY ¥ IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJI0BeKAa OK 01
Xumus B GbITY OcHOBHoOE co/iep:KaHue OK 02
n Teopernueckoe o0yueHue OK 04
MIPOU3BOJICTBEH _ _ . OK 07
Hoil Hogeilirie 10CTHXKEHUS XUMUYECKON HAYKH U XUMHUYECKON TexHoyoruu. Poib Xxumuu B 1K
eATENbHOCTH 00eCcrieYeHUN 3KOJOTUYECKOM, IHEPreTUUECKOU M MHILEBOH 0€30MacHOCTU, PA3BUTUU
R MeauiuHbl. [IpaBuima mowcka W aHajanM3a XUMHYECKOW WHGOPMAIMN W3 Pa3TUIHBIX

UCTOYHUKOB (Hay4yHass © ydeOHO-Hay4yHas JIMTEpaTrypa, CpEICTBAa MacCOBOMU
uH(popmanuu, cetb MIHTEpHET)

HpaKanecmle JaHATHUA

[Touck u aHamu3 KEHCOB O MPUMEHEHUH XUMUYECKHUX BEIIECTB U TEXHOJOTHUH C yUEeTOM
Oynymei npodecCUOHANBHOM MAESITeIbHOCTH [0 TeMaM: BaKHEHIIHME CTPOUTEIbHBIC
MaTepHalibl, KOHCTPYKIIMOHHBIE MaTEpPHaIIbl, KPACKH, CTEKIIO, KEpaMHUKa, MaTepUaIbl JJis
ANIEKTPOHUKH, HAHOMATepUalibl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKUA DHEPIUH,
OpraHUYeCKHEe U MUHEPAJIbHbBIE yI00pEHNUS, ICKAaPCTBEHHBIE BEIIECTBA, OBITOBAST XHUMHUSI.
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3ammra: IlpencraBiieHne pe3yiabTaTOB pelIeHUS KEWcoB B (opMe MHUHHU-IOKIATa C
IIpE3CHTALUEN

IIpomexkyTouHasi aTrecTanms Mo AMCUMILIMHE (324€T)

Bcero

36
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3. YCJIOBUSA PEAJIN3ALIUU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
JANCIUITJIMHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY
o0ecre4eHn 1o

Jns  peanuzauuy MPOrpamMMbl  JAUCIHUIUIMHBI  TPETYyCMOTPEHBI  CIEAYIOIINE
CHelUalbHble NMOMEIICHHs: YUeOHbIH KaOMHET XMMUU W/WIM y4eOHOHM XMMHUYECKOU
J1a00paToOpuH.

OGopynoBanue Yy4eOHOro KaOuHera (HArJIsiIHble MMOCOOMsI): HAOOPHI
IAPOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIN KPUCTAUIMYECKHX  PEMIETOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB W/HIIM KOJUICKIIMU MOJIMMEPOB; KOJUICKIUS
TOPHBIX TMOPOJ] U MUHEpaNoOB, Tabnuiia MeHpaeneeBa, yueOHbie (GUIBMBI, UGPOBHIC
o0pa3oBaTeIbHbIE PECYPCHI.

Texnunueckue cpeacrBa O0y4YeHHMsi: KOMIBIOTEp C  YCTPOMCTBaMH
BOCIIPDOMU3BEJEHUSI  3BYKa, NPHUHTEpP, MYJIbTUMEIUA-TIPOEKTOP €  DKPAHOM,
MyJIbTUMEIUMHAS T0CKA, YKa3Ka-MPEe3eHTEP AJIs MPE3CHTALIUN.

ObGopynoBanue jgadopaTopuu M padoYUX MeCT JA0OPATOPUM: MEH3YPKH,
MUTETKN-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYIbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, IJIAHIIETHI JJI KalelbHbIX peakini, (UuabTpoBalibHasi Oymara, TpOMBIBAIIKH,
CTEKJISTHHbIE TPOOMPKH, PE3WHOBBIE MPOOKH, (OHAPHUKK, HAOOp PEaKTHUBOB,
CTEKJIIHHBIC TMAJIOYKHU, INTATUBBI JUIsi OPOOUPOK; MEPHbIC UWUIUHJIPHI, BOPOHKH
CTEKJISHHBIC, BOPOHKHM JAenuTeNbHbie muinHApudeckue (50-100 wmut), cTrymku c
NeCTUKOM, (ap@opoBbie YallIKK, NUHUETHI, (GUIBTPbl OyMakHble, BaTa, Mapiid,
YacoBbI€ CTEKJIA, AJIEKTPOIUIUTKH, JAOOpPATOPHBIE IITATUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp ISl MONy4YEHUsl ra3oB (WJIM MpoOMpKa C ra300TBOJAHOU TPYOKOil),
JepKaTenu NIl MPOOUPOK, CKISTHKU JJIS XPAaHEHUS PEaKTHUBOB, pa3IaTOYHbIC JIOTKH,
xumudeckue ctakanbl (50, 100 u 200 mun); mImaTenau; MAHIETHI; TUTCIbHbBIC ITUIILIBI;
CeKyHJIOMepHI (TaitMepbl), MepHbIe TpooupkH (Ha 10—20 mi1) u MepHbIe KOJI0bI (25, 50,
100 u 200 mn), BoasHas OaHsi (MM TEPMOCTAT), CTEKJISIHHBIE MAJIOYKU; KOHUYECKUE
k01061 151 TUuTpoBanus (50 u 100 mut); MHAUKATOPHBIE OJOCKU 1715 onpenenenus pH
U CTaHJapTHAsl MHAMKATOPHAS IKaja; yHUBEPCAIbHBIA HHAUKATOP; MUNeTky Ha 1, 10,
50 ma (wm go3zatopsl Ha 1, 5 u 10 M), OrOpeTKH AJIS TUTPOBAHUS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M, maGopaTopHble W/WiIM aHAaTUTUYECKHUE Bechl, pH-MeTpsi,
CYLIWIBHBIN mKad, u aAp. 1abopaTopHoe 000pyA0BaHUE.

3.2. UudopMmannoHHoe odecnieyeHue peain3aluy NporpaMmbl

1. IleyaTHble U 3MEKTPOHHBIE 00OpA30BaTEIbHbIE U UH(POPMALIMOHHBIE PECYPCHI,
PEKOMEHJIOBaHHbIE ISl UCIIOJIb30BaHUSI B 00pa30BaTENIbHOM IIpoLiecce, He cTapiie 5
JIET C MOMEHTA U3/IaHHUs.
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2. PekoMmeHayemMbie TIeYaTHBIC U3JIaHUS 110 peau3aiy 001eo0pa3oBaTeIbHOM
JTUCHIUIUIMHBI TIPEJICTABICHB B METOJMYECKUX PEKOMEHAAIUSAX 110 OpTraHu3aIuu

oOy4eHus.

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCHUTIIUHBI

KOHTpOJ'IB U OLCHKA PC3YJIbTATOB O6y‘-I€HI/IH OCYHICCTBIIACTCA IIPCIIOAAaBaATCIIEM

B TIpollecce TMPOBEACHHUS TMPAKTUYECKUX 3aHATUH W J1abOpaTOpHBIX pador,
TECTUPOBAHMS, & TAKXKE BBIMOJTHEHUS OOYyYaIOIMMUCA WHIAWBUIYAJIbHBIX 3aJaHUM,
IIPOEKTOB, HcCClieqoBaHUU. Pe3ynpTaThl 0OydeHHsI ONPENENsIoT, 4TO OO0ydyaroluecs
JIOJDKHBl  3HAaTh, IIOHUMAaTh W JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YUYCHHS
JACHIUTUIAHBI.

st popMupoBaHuUsl, KOHTPOJS W OIICHKHM pPE3yJbTaTOB OCBOCHUS Y4eOHOM
JUCLUUIUIMHBI UCIIOJNB3YETCSl CHUCTEMa OLEHOYHBIX MEpPONPUSATUNA, MpPEACTaBIAIOIIAs
co00# KOMIUIEKC yU4eOHBIX MEPONPHUATHIA, COTTACOBAHHBIX C Pe3yJIbTaTaMu O0y4YeHUs
u chopmynupoBanHeix ¢ yderom DPI'OC COO (mpeaMeTHble pe3yJabTaThl TIO

nucturirae) u @I'OC CIIO.

OK/II

Ne K

Monyas/Paznen/Te
Ma

Pe3yabTar 00yuyeHus

Tunol oLeHOYHBIX
MEpPONPUATHA

I | OcHOBHOE coep:KaHue

Pasznea 1. OcHoBBI
CTPOeHMsI BellecTBa

DopMyIMPOBATH
0a30BbIC NOHATHA U
3aKOHBLI XUMHUH

1.1 |OK 01

Ctpoenue aToMOB
XUMHYECKHX
2JIEMEHTOB U
pUpoIa
XUMHUYECKOM CBSI3HU

CocTaBiaTh
XUMU4Yeckue (HopMyIIbl
COCJIMHEHUH B
COOTBETCTBHH CO
CTCIICHBIO OKUCIICHUS
XUMHYECKUX
2JIEMEHTOB, HCXOJIS U3
BAJICHTHOCTH U
AIEKTPOOTPULIATEIHHO
CTH

1. Tect «CtpoeHue aToMOB
XUMHYECKHX DJIEMECHTOB U
IpUPOAA XUMUYECKOU
CBSI3H.

2. 3a1aun Ha COCTABJICHHE
XUMUYECKUX GopmyJl
JIBYXaTOMHBIX COE€IMHCHUHN
(oKCHAOB, CYJIbPUAOB,
TUAPHUJIOB H T.I1.).

3. 3amaHus Ha
HCIOJIb30BaHUE XUMUUECKOMN
CHUMBOJIMKH 1 Ha3BaHUU
COCJIMHECHMH 110
HOMEHKJIaType
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OK/II

Monayas/Pa3znen/Te
Ma

Pe3yabrart 00yueHust

THNbI OLIEeHOYHBIX
MepPONpPUATHH

MEKIYHApOIHOTO COI03a
TEOPETUUECKOUN U
NPUKIIAAHON XUMUU U
TPUBHAIBHBIX Ha3BAHUM 1JIs
COCTaBJICHUS XUMHUUYECKNX
dbopMyJ1 TByXaTOMHBIX
COeIMHEHUN (OKCHIIOB,
cyJb(GUI0B, TUAPHUJIOB U T.II.)
U IPyTUX HEOPTaHUYECKUX
COCJIMHECHHUHU OTACIIBHBIX
KJIaCcCOB

1.2

OK 01
OK 02

[lepuoanueckuii
3aKOH U Ta0IMIa
J.1. MenneneeBa

Xapaktepu3oBaTb
XUMHYECKHEC
2JICMEHTHI B
COOTBETCTBHH C UX
II0JIOKEHHEM B
MIEPUOANYECKON
CHUCTEME XMMHUUYECKUX
anemenTtoB J[.1.
Menpaeneena

1. Tect «MeTtannnueckue /
HEMETaJIMYECKHE CBOMCTBA,
3JIEKTPOOTPULIATENBHOCTD U
CPOJCTBO K JJIEKTPOHY
XUMHYECKHUX DJIEMECHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHUEM B
IIEPUOANYECKON CUCTEME
XUMHUYECKUX 31emeHToB 1. 1.
Menaeneenay.

2. IlpakTuueckue 3a1aHus Ha
YCTAHOBJICHUE CBA3U MEKITY
CTPOEHHUEM aTOMOB
XUMHUYECKHUX 3JIEMEHTOB U
MEPUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
JIEMEHTOB U UX COCIMHEHUN
B COOTBETCTBHUH C
MT0JIOKEHUEM
[Teprnonnueckoi cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUYECKUE 3a1aHUS HA
XapaKTepU3aluio
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabrart 00yueHust

Tunsl OLIeHOYHBIX
MepPONpPUATHH

XUMHUYCCKHUX 3JIEMEHTOB:
«Metannuueckue /
HEMeTaJlJIMUYEeCKHUE CBOMCTBA,
AIEKTPOOTPULIATENHLHOCTh U
CPOJCTBO K JJIEKTPOHY
XUMUYCCKHX IJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MIOJIOKCHUEM B
MIEPUOIUYECKON CUCTEME
XAMHUYECKHX DJICMECHTOB
J.1. MenaeneeBa»

Pasznen 2.
XuMHn4ueckKme
peakuuu

Xapakrepu30oBaTh
THIBI XUMUYECKHX
peakuuii

KourpouabHasi padora
«CTpoeHue BemecTsa u
XHMHUYeCKHe peaKknum)

2.1

OK 01
OK 04

Tumesl xXuMHuuecKkux
peakuin

CocraBnsaTe peakiun
COEIMHEHUS,
pas3ioxeHus, oOMeHa,
3aMEILEHHUS,
OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

1. 3amaun Ha cocTaBIEHUE
YPaBHEHUW pEeaKIIU:

— COCIMHEHUS, 3aMeleHUS,
pasyioxeHus, 0OMeHa,

— OKHMCJIUTENIbHO-
BOCCTaHOBHUTEIbHBIX
PEaKLHil C UCTIOJIB30BAHUEM
METO/Ia AIEKTPOHHOTO
Oananca.

2. 3aa4u Ha pacyeT MaccChl
BeIlleCTBa MM 00BbEMaA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
i 00bEMY OJTHOTO U3
YY4aCTBYIOIIMX B PEAKIIUU
BEILIECTB; PACYETHI

Macchel (00béMa, KOJIMUeCTBA
BEIIIECTBA) MPOTYKTOB
PEaKILMH, €CIIU OJHO U3
BEIIECTB UMEET MPUMECH
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OK/II | Monyas/Pa3zaen/Te THunbl OLEHOYHBIX
Ne Pe3yabrart 00yueHust .
K Ma MeponpUATH I
2.2 Qnektponutuueckas |CocTaBisTh 1. 3amanus Ha coCTaBJICHUE
JUCCOITAAIIHS U ypaBHEHHS MOJICKYJISIPHBIX U HOHHBIX
MOHHBIN 0OMEH XUMHUYECKUX PEAKIIUH |peaKIuid ¢ y9acTHEM KHUCIIOT,
HOHHOTO OOMEHa C OCHOBAHHI M COJICH,
y4acTUEM YCTaHOBJICHHE U3MEHEHUS
HEOPTaHWYECKHUX KHCIIOTHOCTH CPEIbI
BEILIECTB 2. JJabopatopHas pabota
"TUnbl XUMAYECKUX
peakui"
3 Pasnen 3. Crpoenue|HMcciienoBarn KonTpoabnasi paéora
M CBOIICTBA cTpoeHue U cBoiicTBa |[«CBoiicTBa
HEOpPraHu4eCKHux HECOPraHM4€CKMuX HECOPraHM4eCKMX BCIIECTB»
BelleCTB BellleCTB
3.1 |OK 01 |Knaccuduxkanmus, Knaccudpummposates  |1. Tect «Homenknarypa u
IK.. HOMEHKJIaTypa U HEOPTaHUYCCKUE Ha3BaHUE HEOPTAHUICCKUX
CTpPOCHHE BEIIICCTBA B BEIIIECTB UCXOS U3 UX
HEOPTaHUICCKUX COOTBETCTBHH C MX XUMHUYECKON GOPMYITBI UITH
BEILIECTB CTPOCHHEM COCTaBJIEHUE XUMHUUECKOM

dbopMyIIbI UCXO0A U3
Ha3BaHUSI BEUIECTBA MO
MEXAYHAPOIHON WU
TPUBHUAIBHON
HOMEHKJIAType».

2. 3aja4m Ha pacyer
MacCOBOM JTOJTH (MaccChl)
XUMHUYECKOTO 3JIEMEHTA
(coennHEeHUs) B MOJIEKYJIE
(cmecn).

3. IIpakTueckue 3agaHus 1o
KJ1accuuKaiuu,
HOMEHKJIaType U
XUMUYECKUM (popmyiiam
HEOpPraHUYECKUX BEIIECTB
Pa3TUYHBIX KIIACCOB.

4. ITpakTrueckue 3aJjaHus Ha
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OK/II | Monyas/Pa3zaen/Te THunbl OLEHOYHBIX
Ne Pe3yabrart 00yueHust .
K Ma MeponpUATH I
OTpeIeNICHHEe XUMHUIECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BH/Ia
XUMHYECKOM CBSI3U U THIIA
KPUCTAUINYECKOUN PEIIETKN
3.2 |OK 0l |®uzuko-xuMuueckue|YcTaHaBIUBaTh 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTH (PU3UKO- |XHUMHUUYECKHX CBOWCTB
IIK... HEOPTraHUYECKUX XUMHYECKUX CBOMCTB |OKCHJIOB, KMCIIOT,
BEILIECTB HEOPTraHUYECKUX OCHOBaHUM, aM(POTEPHBIX

BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, &
TaKKe TUIa
KPUCTAJTINYECKON
peLIEeTKH

TUJIPOKCHUIOB U COJIEM.

2. 3aaHus Ha COCTaBIICHUE
ypPaBHEHU XUMUYECKUX
PEaKLHM C y4aCTUEM
MPOCTHIX U CIO0MHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJJIOB,
HEMETAJUIOB U aM(POTEpPHBIX
AJIEMEHTOB; HEOPTraHUUYECKUX
KHUCJIOT, OCHOBAaHUH U
aM(OTEPHBIX TUIPOKCHUJIOB,
HEOPTaHWYECKUX COJIEH,
XapaKTepU3yIoIUX UX
CBOMCTBA M CITIOCOOBI
MOJTYyYCHHUS.
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OK/II | Monyas/Pa3zaen/Te THunbl OLEHOYHBIX
Ne K Pe3yabrart 00yueHust .
Ma MepOnpUATHIA
3. ITpakTuko-
OpPUEHTUPOBAHHBIE
TEOPETUYECKHE 3aJJaHUs HA
CBOMCTBA U MOJIyYEHUE
HEOPTaHUYECKUX BEIIECTB
3.3 |OK 01 |WUnentuduxamms Hccnenosats 1. IIpakTuko-
OK 02 |HeopraHmyeckux Ka4yeCTBCHHBIE OPUEHTUPOBAHHBIE 3aJaHUA
OK 04 |BemecTB peakuu 10 COCTaBJICHUIO
HEOPTraHUYECKUX XUMHYECKUX PEAKLINN C
BEILIECTB Y4aCTUEM HEOPTaHUYECKHUX
BEILIECTB, UCIIOJIB3YEMBIX IS
UX UACHTU(DUKAIIN.
2.JIabopaTopnas pabora:
“Unentudukarus
HEOPraHNUYECKUX BEIIECTB
4 Pasnen 4. Crpoenue|McciienoBarhb KonTtpoJsbHas padora
H CBOIiCTBa CcTpoeHue U cBolicTBa |[«CTpoeHne U CBOMCTBA
OpPraHHYeCcKuX OPraHM4ecKHuX OPraHN4YeCKMX BelIeCTB)
BelleCcTB BeleCTB
4.1 |OK 01 |Knaccuduxanus, Knaccudunupopats 1. 3amaHust Ha cOCTaBJIEHUE
[IK... |cTpoenue u OpPraHUYECKUe HAa3BAHUU OPraHUYECKUX
HOMEHKJIATypa BEILIECTBA B COCJIMHECHUH 10 TPUBUAIBHON
OpraHUYECKUX COOTBETCTBHHU C UX WJTU MEKTyHApPOIHOU
BEILIECTB CTPOCHUEM CUCTEMATHUYECKON
HOMEHKJIaType.

2. 3ajaHus HA COCTABJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpMYJT
OpraHUYECKUX BEIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3agauu Ha ONpENCIICHUE
npocreiei GopMyJibl
OpraHUYeCKON MOJICKYJIbI,
UCXO/JISl U3 BJIEMEHTHOTO
cocrtaBa (B %)
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OK/II

Monayas/Pa3znen/Te
Ma

Pe3yabrart 00yueHust

THNbI OLIEeHOYHBIX
MepPONpPUATHH

4.2

OK 01
OK 02
OK 04
IK...

CsBoiicTBa
OPTaHUYECKUX
COEIMHEHU N

YcranaBnuBaTh
3aBHCHUMOCTH (hU3UKO-
XUMHUYECKHUX CBOMCTB
OPraHUYECKUX
BEIIECTB OT CTPOCHUSA
MOJIEKYJI

1. 3amanus Ha coCTaBJICHUE
YPaBHEHUN XUMUYECKUX
pPEaKLHi C y4aCcTUEM
OpraHUYECKUX BEUIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHUS.

2. 3agaHus Ha COCTaBJIEHUE
YPaBHEHH XUMUYECKHUX
pEeaKLUNM, WUTHOCTPUPYIOLINX
XUMHYECKUE CBOMCTBA C
YYETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
pEaKIMK U TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. PacuerHble 3a1auu 1o
YPABHEHUSIM PEAKIUN C
y4aCTUEM OPTaHUYECKUX
BEILIECTB.

4. JJabopaTtopHas paboTa
“IIpeBparieHus
OpraHUYECKUX BELIECTB NPH
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
[1K...

WNnentndukarus
OpraHUYECKUX
BEIIIECTB, UX
3HAYEHHUE U
IpUMEHEHUE B
OBLITOBOH U
IIPOU3BOICTBEHHOM
JIESITEILHOCTH
YyeJIoBeKa

Uccaenosath
Ka4eCTBEHHBIC
peakiuu
OPraHUYECKUX
COCJIMHCHU I
OTHENIBHBIX KJIaCCOB

1.ITpakTuko-
OPUEHTUPOBAHHBIC 3aJIaHHS
10 COCTABJICHMIO
XUMHUYECKUX PEAKIUU C
y9aCTHEM OPTaHHMYECKUX
BEIIECTB, B T.4.
UCTIOJIB3YEMBIX JIIS UX
ujeHTU(PUKAIIMY B OBITY U
IIPOMBIIIJIEHHOCTH.
2.Jlaboparopnast pabora:
“UnenTudukarus
OPraHUYECKUX COEIUHEHUN
OTIEJIBHBIX KJIAaCCOB”
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OK/II | Monyas/Pa3zaen/Te THunbl OLEHOYHBIX
Ne Pe3yabrart 00yueHust .
K Ma MeponpUATH I
5 Pa3znen 5. XapakTepu3oBathb
KuHeTnueckue u  |BJIMSIHHE Pa3JIMYHbIX
TepMoauHaMHuYecKk |(PaKTOpoB Ha
M€ 3AKOHOMEPHOCTH ([PABHOBECHE U
NPOTEKAHUSA CKOpPOCTH
XHUMHAYECKHNX XUMHYICCKHUX
peakuui peakuuii
5 |OK 01 |Ckopoctb XapaKkTepu30BaTh [IpakTUKO-OpHUEHTUPOBAHHBIE
OK 02 |xumuueckux BIIUSIHHE TEOPETUUECKHE 3aJaHNs HA
[IK... |peakuuu. KOHIEHTpaLUU aHaiau3 (pakTopoB,
XUMHUYECKOE pearupyrommx BIUSAIONIUX HA U3MEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XUMHUYECKOU
TeMIrepaTyphl Ha peakiuu. [Ipaktuko-
CKOPOCTh XMMUYECKUX |OPUECHTUPOBAHHBIC 3a/1aHUS
peakiui Ha IPUMEHEHUE TPUHITUIIA
XapaKTepu30BaTh Jle-Illarenbve miis
BJIMSIHUE U3MEHEHUS |HAXOXKICHUS HAMPABJICHUS
KOHLICHTPALINU CMEILEHUS pAaBHOBECHUS
BEILIECTB, PEAKIIUH XUMUYECKOUN peaklnu U
CpeIbl M TEMIIePaTyphl |[aHaTN3 PaKTOPOB,
Ha CMEIIICHUE BIIUSIFOLIMX HA CMEILICHHE
XUMUYECKOTO XUMHUYECKOTO PAaBHOBECHS
paBHOBECHS
6 HccaenoBarb
Pa3nean 6. HCTHHHBIE PACTBOPBI
PacTBOpHI ¢ 3aJaHHBIMH
XapaKTePpUCTUKAMH
6.1 | OK 01l |[Tonsarue o Paznuyate uctunnbie |1. 3agaun Ha OPUTOTOBJIECHUE
OK 02 |pactBOpax PacTBOPHI pacTBOPOB.
IIK ... 2. IIpakTuko-

OPUEHTUPOBAHHBIE
pacueTHbIE 3a1aHUS Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YEeMbIC B OBITOBOM U
MPOU3BOJICTBEHHOMN
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OK/II | Monyas/Pa3zaen/Te THunbl OLEHOYHBIX
Ne Pe3yabrart 00yueHust .
K Ma MeponpUATH I
NEATEIbHOCTH YEJI0BEKA
6.2 | OK 01 |HccnenoBanue UccnenoBats pusuko- |Jlaboparopras padota
OK 04 |cBOMCTB pacTBOpPOB |XUMHYECKHE CBOMCTBA |“IIpuroroBnenne pactBopos”
IIK ... HUCTUHHBIX PaCTBOPOB
II | IIpo¢eccuoHaTIBLHO-OPHEHTHPOBAHHOE CO/IePKaHue (CoAepKaHUe IPUKJIATHOTO
MO/1YJIAA)

7 Pa3zpnen 7. OuenuBarb 3ammra Keica (¢ yuerom
Xumus B ObITY U MOCJIeACTBUSA Oyayurei
NMPOU3BOJICTBEHHOH (OLITOBOM U npogeccuoHaIbLHOMN
AeSITeTbHOCTH NMPOU3BOJACTBEHHON |IeSITeJIbHOCTH)

YeJIOBEKa AeSITeJIbHOCTH
YyeJI0BeKa ¢ MO3ULHM
IKOJIOTHYECKOM
0e301acHOCTH
OK 01 |Xumus B ObITY U OueHuBathb Keiic (¢ yuerom Oyayien
OK 02 |mpou3BOACTBEHHOW |MOCIEACTBUS OBITOBOH [MPpOodheCCHOHATBHOM
OK 04 |mesrennHOCTH U TIPOU3BOJICTBEHHON |I€ATEIbHOCTH)
OK 07 |uenoBeka NEeATEIbHOCTU Bo3MoXkHBIE TEMBI KEMCOB:
IIK ... yesjgoBeka ¢ no3uuui  |1. [loremnenune xinmara u

IKOJIOTHYECKOU
0€30I1aCHOCTH

BBICBOOOKIEHUE I'a30BBIX
TUAPATOB CO JTHA OKEaHa.

2. bynyuye matepualibl I
aBHa-, MalllMHO- U
pUOOPOCTPOCHUS.

3. HoBble MaTtepuaibl it
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pacTUTENbHBIX TPenapaToB
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