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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEHA ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI «XUMM»

1.1. MecTo  AUCHMIUIMHBI B  CTPYKTYpe  OCHOBHOIi  mpodeccHOHAILHOM
o0pa3oBaTeIbHOW MPOrpaMMbIl

OO6mieoOpa3oBaTenpbHas JUCIMIUIMHA «XUMHUS»  SBISETCS  O0sA3aTEIBPHOW  YacCThIO
001e00pazoBaTeLHOTO IIMKIIa 00pa3oBaTelibHON Mporpammel B cooTBeTcTBrM ¢ I'OC CIIO
10 TAaHHOM CHEIHAILHOCTH.

1.2. e u muaHupyemble pe3yJibTaThl 0CBOCHUS JUCITUNIMHBI
1.2. MecTo JUCHUTUIMHBL B CTPYKTYpE 00pa30BaTeIbHOM MPOTrpaMMbl

OJ1.00 OO01e006pa3zoBaTeIbHBIA YUCOHBIHN ITUKIL.

1.2.1. Heau v 3axa4M JUCHUTIIMHBI

dopMHUpOBaHUE Y CTYJICHTOB MPEACTABICHUS O XUMUUECKOM COCTaBISIONICH €CTECTBEHHO-
HAay9YHOW KapTHUHBI MUpa KaK OCHOBBI MPUHATHS PEIICHUHA B KU3HCHHBIX M MPOU3BOJICTBEHHBIX
CUTyalUsaX, OTBETCTBEHHOTO [TOBEICHUS B IPUPOJIHOU CpEIE.

3agauM JMCUMILINHBI:

1) chopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX IMPOIIECCOB U
SBJICHUM B OKpYXalolllel cpeae, LEJIOCTHOM HaydHOM KapTUHBI MHPA, B3aUMOCBS3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBJIATh (POPMYJIbI HEOPraHWYECKMX M OPraHUYECKUX BEILECTB,
YpaBHEHUS XWMHUYECKHX PEAKIHMH, OOBSICHATh WX CMBICI, HWHTEPIPETUPOBATH PE3YJIBTATHI
XUMUYCCKUX IKCIIEPUMEHTOB,

3) copmupoBaTh HaBBIKA MPOBEACHUS MPOCTEUINNX XUMHUYECKUX IKCIEPUMEHTATHHBIX
UCCJIEIOBAaHUM ¢ coOMrofeHueM TmpaBui Oe3omacHOro oOpamieHusi ¢ BEIeCTBAMHU U
71a60paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHUS UCIIOJIH30BaTh MHPOPMAIIMI0O XUMUYECKOTO XapaKTepa U3 pa3IudHbIX
HMCTOYHHUKOB,;

5) cdopmupoBaTh yMEHHUSI MPOTHO3UPOBATH IMOCICACTBUSI CBOCH JESITEIBHOCTH M
XUMUYCCKUX MPUPOTHBIX, OBITOBBIX M MPOW3BOACTBEHHBIX MTPOIIECCOB,;

6) cdopMmHupoBaTh TOHUMAHWE 3HAYUMOCTH JIOCTIDKCHHM XWMHUYECKOW HAyKH W
TEXHOJIOTHH JIJISl pa3BUTHS COITUATBHON U TPOU3BOJICTBEHHOM cdep.

TpeOoBaHus K YPOBHIO OCBOCHHS COJEPKAHMS JUCHUILUIUHBI:



[Ipouecc wm3ydyeHHs [OUCUUIUIMHBI HAlpaBieH Ha (OPMHUPOBAHHME  CIEAYIOLIUX
KOMIETEHIIUN IO JAaHHOW CHEIUAIbHOCTH:

OK OIl. BeiObupath cnocoObl pemieHus 3agad  Ipo(ecCUOHATBHOM JEsTEIbHOCTU
MIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaThb COBPEMEHHBIE CpEICTBA IOMCKA, AaHAIM3a W HHTEpIpETAluU
uHbopMalu U UHGOPMAIIMOHHBIE TEXHOJIOTUU IS BBIMOJHEHUS 3a7a4 MpoQecCHOHANIbHON
NEeSATENbHOCTH;

OK 03. [IlmanupoBaTb U  peaJu30BbIBaTh COOCTBEHHOE  NPO(ecCHOHAIBLHOE U
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATENBCKYIO AESITENBHOCTh B MPO(ECCUOHATBHOU cdepe,
UCIOJIb30BaTh 3HAHUS MO NMPABOBOW M (PMHAHCOBOW I'PAaMOTHOCTH B PA3IUYHBIX >KM3HEHHBIX
CUTyalUsIX;

OK 04. D¢ hexTuBHO B3aMMOEHCTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymecTBiATh YCTHYIO W TNHCBMEHHYK0 KOMMYHHKALIHIO Ha TOCYJIapCTBEHHOM
a3pike Poccuiickoit ®denepauuu ¢ y4yeToM OCOOEHHOCTEH COIMAJIBHOIO M KYJIbTYPHOTO
KOHTEKCTA,

OK 06. [IIposBiasATP TIpa)KAAaHCKO-NATPUOTUYECKYHD TMO3ULHUI0, JEMOHCTPHUPOBATH
OCO3HAaHHOE TIIOBEJICHHE Ha OCHOBE TPAJWIHMOHHBIX POCCUHCKHX JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTE, B TOM 4YHCJIE€ C Y4YE€TOM TIapMOHHU3ALMU MEXHALMOHAIBHBIX U
MEXPEJIUTUO3HBIX OTHOLIEHUN, TPUMEHATh CTaHAAPTHl AHTUKOPPYIIIMOHHOTO MTOBEAEHUS;

OK 07. CopelicTBOBaTh COXPAaHEHHIO OKPYXKAIOUIEH CpEAbl, PECypcocOepeKeHHIO,
NPUMEHATHh 3HaHUA 00 M3MEHEHHM KIUMara, MPUHIUOB OEpeXJIMBOrO MNPOU3BOJICTBA,
3¢ (EeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX;

OK 08. Ucnons3oBath cpeactBa (PU3MYECKON  KyJIbTypbl  JUIS  COXpaHEHUS U
YKpEIJIEHUs! 3J0pOBbsi B Mpolecce Mpo(hecCHOHATbHON MEeATENbHOCTH U MOJIJEpKaHUS
HEO00XO0UMOT0 YPOBHSA (PU3MUECKON MOArOTOBIEHHOCTH;

OK 09. ITons3oBatbes npodeccHoHaIbHON JOKYMEHTAIMEH Ha roCy/1apCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.

OK 10. Hcnonb3oBatb B TpodeCcCUOHATLHONW JEATCIbHOCTH YMEHHUS U 3HaHWI,
MOJIyYeHHbIE OOY4YalOIMMHCS B XOJE€ OCBOCHHS YUEOHBIX MPEIMETOB B COOTBETCTBUHU C
denepanbHBIM  TOCYAApCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHAAPTOM  CpEAHEro  oOmIero
o0Opa3oBaHUs.

JIMYHOCTHBIE, MeTANIPpeIMETHbIE U NMPeAMETHbIE Pe3yJIbTaThl 0CBOCHHS Y4eOHOM
JTUCIHUILINHBI.



JIn4HOCTHBIE  Pe3yJbTaThl OCBOEHUSI OCHOBHOM  00pa3oBaTeNbHON  MPOTrpamMMBI
JOCTUTAlOTCSI B €IMHCTBE Y4YeOHOW W BOCIUTATEIBHOM JEATETbHOCTH OpTraHHU3alluy,
OCYUIECTBJISIONIEH 00pa30BaTEIbHYIO JESITENIbHOCTh, B COOTBETCTBUM C TPaJULMOHHBIMU
POCCHICKUMH COLUOKYJIBTYPHBIMUA, UCTOPUUECKUMU U TYXOBHO-HPABCTBCHHBIMU LIEHHOCTSIMH,
MPUHATHIMA B OOIIECTBE TMpPAaBWJIAMH M HOPMaMHU TIOBEICHHs, U CIIOCOOCTBYIOT MpoIieccam
CaMOMO3HAHUS, CAMOBOCIIMTAHUSI U CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEW MO3ULIMU JIMYHOCTH,
MaTpUOTU3MA, TPAXKJAHCTBEHHOCTH, YBAXKEHUS K MaMATH 3alIUTHUKOB OTedecTBa U MOJABUTaM
I'epoeB OreuecTBa M cTapuieMy IOKOJEHHUIO, 3aKOHY M IPAaBONOPSIKY, TPYAY, B3aUMHOTO
yBaKEHUsI, OEpeKHOTO  OTHOIIEHHWS K  KyJIbTYpHOMY  HAClICAMI0 U TPaJAHIMAIM
MHOTOHAIIMOHAIIBHOTO Hapoa Poccuiickon denepanuu, Npupoae U OKPYKaroIIeH Cpeie.

JIndHOCTHBIE  pe3yibTaThl OCBOCHHMS OCHOBHOM  00pa3oBaTelbHOM  MPOTpaMMBbI
oOy4aromuMuca  JOJDKHBI — OTpakaTb  TOTOBHOCTh M CHOCOOHOCTH  OOYYaroIIMXCs
PYKOBOJICTBOBAaTbCS  C(POPMHUPOBAHHON BHYTPEHHEW TMO3MLMENH JIMYHOCTH, CHCTEMOU
IICHHOCTHBIX OPUEHTAINI, TO3UTUBHBIX BHYTPEHHUX YOEXKIACHUN, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCUMCKOTO OOIIECTBA, PACIIMPEHNE KU3HEHHOTO OIbITa U OIbITa
HNEATEIPHOCTY B IPOLECCE peajd3allMid  OCHOBHBIX  HAIIPaBJICHUW  BOCIIUTATEIBLHOU
NEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPa)XKJaHCKOI'O0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3MIIMU  OOy4aromierocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOsA3aHHOCTEW, yBa)XXCHHE 3aKOHA W
[IPaBONOPSAKA; IPUHATHE TPAAULIMOHHBIX  HAI[MOHAJIbHBIX, 00111eYeI0BEYECKHUX

T'YMaHUCTUYECKUX U I€MOKPATUUYECKUX LIECHHOCTEM;

TOTOBHOCTh TIPOTHUBOCTOSITh HJICOJOTHU DKCTPEMHU3Ma, HAIMOHAIM3Ma, KceHOhoOuH,
JACKPUMHUHALIMY 11O COUMAIIBHBIM, PEIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPHU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBHOCTh B HHTEpPECax TIpa)kJIaHCKOro OOIIEecTBa,
y4acTBOBAaTh B CAMOYIIPABJIEHUHU B 00111€00pa30BaTEIbHON OPTaHU3aMU U IE€TCKO-FOHOIIIECKUX
OpraHu3alusX;

YMEHUE B3aWMMOJCHCTBOBATh C COLMAIBHBIMU HWHCTUTYTAMHU B COOTBETCTBUHU C UX
GYHKIUSIMHY ¥ HA3HAYCHHUEM;

FOTOBHOCTb K TYMAaHUTAPHOM W BOJIOHTEPCKOW JEATENBHOCTH; NAaTPUOTHUYECKOTO
BOCIIUTAHMUS:

c(hOpPMHUPOBAHHOCTHh POCCUMCKOMN IpakIaHCKOW UJICHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTU niepel PoamHON, ropaocty 3a CBOW Kpau, CBOIO
Ponuny, cBOM A3BIK U KyJIbTYPY, IPOIIOE U HACTOSAIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;



IIECHHOCTHOE OTHOIIECHHWE K FOCYAapCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY M TTPUPOTHOMY
HacJIeINI0, TMaMATHUKaM, TpaauiusaMm HapoiaoB Poccuu, noctmwxkenussMm Poccunm B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX U TPYJE;

ujeriHasi yOeXJIeHHOCTh, TOTOBHOCTD K CIIYXKEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyaboy;

JyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHWE  JYXOBHBIX IICHHOCTEH POCCHMCKOTO  Hapoaa; CchOPMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUECKOrO TTOBEICHUS,

CITIOCOOHOCTh OIEHMBATh CUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSChH
Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOUM POJIUTENsM U (WIU) JAPYTUM YJIEHaM CEMbH,
CO3/IAHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TIPUHATHS UEHHOCTEH CEMEWHOM KHU3HHU B
COOTBETCTBHHM C TPAAULIMSAMH HAPOJOB Poccuu; 3¢cTETHUECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a U OOIIECTBEHHBIX OTHOIIICHHI;

CITIOCOOHOCTh BOCHPHUHUMATH Pa3IMYHBIC BHJBl HCKYCCTBA, TPAJAMIIMH U TBOPUYECTBO
CBOEr0 W JPYTUX HAPOJOB, OLIYIIATh SMOIIMOHAILHOE BO3JCUCTBUE UCKYCCTBA;

yOEKAECHHOCTh B 3HAYUMOCTHU JIJIsl JTUYHOCTH M OOIECTBA OTEUECTBEHHOTO M MHUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAAULNN U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTh K CaMOBBIPAQXEHHUIO B Pa3HbIX BHUJAX HCKYCCTBAa, CTPEMIICHUE MPOSBIISITH
KayeCTBAa TBOPUYECKOU JIMYHOCTH;

(u3UUEeCKOTr0 BOCTIMTAHMUS:

c(hOpMHUPOBAHHOCTh 3J0POBOTO W 0Oe30macHoro ooOpa3a KWU3HHM, OTBETCTBEHHOIO
OTHOIIIEHUS K CBOEMY 3I0POBbIO;

MOTPEOHOCTh B buznyecKkoM COBEPILICHCTBOBAHUH, 3aHATUAX CIIOPTHUBHO-
03JIOPOBUTENILHOM JEATEIBLHOCTHIO;

AKTUBHOE HEMPUATHE BPEAHBIX MPUBBIUEK U UHBIX (OPM NPUUUHEHUS Bpelia Puznueckomy
Y ICUXUYECKOMY 3]I0POBBIO;

TPYAOBOI'O BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K aKTUBHOM JIESATEIIbHOCTH TEXHOJOTHYECKON U COLIMAIbHOM HAPABJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATH, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBITIOJNHATH  TaKyIO
JIEATEIILHOCTD;

MHTEpEC K pa3iu4HbIM cepam npodhecCHOHAIBHOM JeATebHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBIN BBIOOP Oyayiiei npodeccun u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbIC TIJIaHBI;



TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSKEHUHM BCEU
KU3HU; IKOJIOTUYECKOTO BOCIIUTAHUS:

C(OPMUPOBAHHOCTh JKOJOTMYECKON KYyJIbTYpbl, IIOHUMAaHWE BIIMSHUSA COLMAJIBHO-
SKOHOMHUYECKHX IPOLECCOB HAa COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpenbl, OCO3HaHUE
100aJbHOTO XapakTepa SKOJIOTMYECKUX MPoOIieM;

IJIAHUPOBAHWE W OCYILIECTBICHUE ACMCTBUM B OKPYXKAIOLIEW Cpele Ha OCHOBE 3HAHUS
L[eJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

aKTUBHOE HENIPUATHE JEHCTBUMN, IPUHOCALINX BPE OKPYXKAIOUIEH cpene;

yMEHHUE IPOrHO3UPOBATh HEeOJIaronpUsITHHIE HKOJIOTUYECKUE HOCTIEICTBUSA
IpEeIIPUHUMAEMBIX JEUCTBUM, IPETOTBPALIATh UX;

pacUIMPEHHE OIbITA JEATEIbHOCTH YKOJIOIMYECKON HAIIPaBICHHOCTH; LIEHHOCTH HAyYHOI'O
MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAayKM U OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOIO Ha JUANOre KYyJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHME SI3bIKOBOM M YMTATENIbCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOJICHCTBUS
MEXy JIOJbMH U ITO3HAHUS MUPA;

OCO3HAaHHUE LICHHOCTH HAyYHOM AESATENBHOCTH, TOTOBHOCTBH OCYILECTBIIATH IPOEKTHYIO U
HCCJIEI0BATENBCKYIO I€SITEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

MeranpeaMeTHbIE PE3yJIbTAThl OCBOCHHMSI OCHOBHOM 0Opa3oBaTEIbHOM IMPOTrpaMMBbI
JOJIKHBI OTPAXKATh:

OBnazeHne YHUBEpPCAIbHBIMU Y4€OHBIMH IT03HABATEIbHBIMU AEHCTBUSIMHU:

a) 6a30BbIE JTOTUYECKHUE ICHCTBHS:

CaMOCTOSITENIbHO (hOpMyIHpOBaTh U aKTyadu3upoBaTh MNpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHaBJIMBATh CYLIECTBEHHbBIN NMPU3HAK UM OCHOBAHUA JJI CpaBHEHUS, KiIacCUPUKALUN
1 0000IIIEHHUS;

ONpeNeNnsaTh LEIU ACSITeNIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUM HX JIOCTHIKECHUS;
BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHNS B pACCMAaTPUBAEMBIX SIBJICHUSIX;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHHMBATh COOTBETCTBUE PE3YJbTAaTOB LEISM,
OLICHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

pa3BUBaTh KPEATUBHOE MBINUICHHE IPU PEHICHWH >KU3HEHHBIX MpoOsem; 0) 6a3oBbIe
MCCJIEI0BATENIbCKUE IEUCTBUS:

BJIAQ/ICTh HaBbIKAMHM  y4e€OHO-HMCCIIEIOBATENbCKON U POEKTHOU

NEATENbHOCTH,  HaBBIKAMH pa3pelIeHus npooem;



CIIOCOOHOCTP M TOTOBHOCTh K CaMOCTOATEIBHOMY TIOMCKY METOJOB PEIICHHUS
NPaKTHYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUS;

OBJIaJICHUE BHJAMU JIEATEIHHOCTH MO TIOJYYCHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIIHH,
MpeoOpa30BaHUI0 W TMPHUMEHCHHIO B PA3JIMYHBIX YYCOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO37IaHUH YYEOHBIX U COIMAIILHBIX MPOCKTOB;

dbopMHupOBaHWEe HAYYHOTO THIA MBIIIICHUS, BIAJICHUEC HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU TTOHSATHUSIMHA U METOAMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIbHON NEATEIHHOCTH H
KU3HEHHBIX CHTYaIlUsIX;

BBISIBJISITH  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3MpOBaTh 3a7ady, BBIIBUTATH
TUIOTE3y €€ pelICHUs, HAXOJWTh APTyMEHThI JUIs JOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIICHUS,

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJEC PEIICHUS 3aJa4dl Pe3yJabTaThl, KPUTHUYCCKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI C YYETOM aHajIn3a UMEIOLIUXCS MaTepruaibHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

OCYIIECTBIISITh 1eJIeHanpaBIICHHbBIN MOUCKIIEPEHOCa  CPEJ/ICTB u

croco0oB  AeHcTBUS B NMPOGECCHOHAIIBHYIO CPENAY;

YMETh TEPCHOCUTh 3HAHWA B TIO3HABATEIbHYID W  MPAKTHYECKYH0  00JlacTh
KU3HENIEATCILHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJICU, TpEAJiaraTh OPUTMHAJBHBIC TOIXOJbI M PEIICHUS;, CTABUTH
MpoOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE allbTepHATUBHBIC pellieHus ; B) paboTa ¢ nHbopMaIuei:

BJIQJCTh HAaBbIKAMU TMOJY4YeHUs UHPOPMAIMA U3 HUCTOYHUKOB Ppa3HBIX THIIOB,
CaMOCTOSTENIbHO ~ OCYIIECTBJISATh TOUCK, aHalli3, CHCTEeMAaTH3allMi0 W WHTEPIPETaIUIO
nH(OpMAITUHU Pa3TMIHBIX BUIOB U (DOPM MPEICTABICHUS;

CO37aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ yueTOM Ha3HAuYCHUS WHPOPMAIIUU U IIEJIEBON
ayJIUTOPHH, BBIOMPAs ONITUMAIIbHYIO (DOPMY MPECTABICHUS U BU3YaTU3aIlHH;

OIICHWBATh JOCTOBEPHOCTH, JETHTUMHOCTh MH(OpPMAIINN, €€ COOTBETCTBHE NMPABOBBIM U
MOPAIbHO-3THYECKUM HOpMaM;

WCIIOJIh30BaTh CpPE/ICTBA HWH(MOOPMAIMOHHBIX MU KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B
pPEIICHNN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTraHU3AIMOHHBIX 337a4 C COOIIOACHUEM
TpeOOBaHMI 3PrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTHEHBI, PeCypcocOepeKeHMS, TIPABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHONW O€301TaCHOCTH;

BJIQJCTh HABBIKAMHM pACIO3HABaHUS W 3aIIUTHl  WHOOpMAIuK, WHHOPMAIIMOHHON
0€301acHOCTH JIMYHOCTH.



OBnajieHNEe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU:

a) oOleHue:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BCeX chepax KU3HU;

pacrio3HaBaTh HeBepOajdbHbIE CPEACTBA OOIIEHUS, MOHUMATh 3HAYEHUE COILMATbHBIX
3HAKOB, PACIIO3HABATH MPEAMOCHUTKN KOH(PIMKTHBIX CUTYaIlMi ¥ CMATYaTh KOH(DIUKTHI;

BJIQJICTh PA3IMUYHBIMU CLIOCOOAMHK OOIIEHUS U B3aUMOJECHCTBHS; apryMEHTUPOBAHHO BECTH
JIMAJIOT, YMETh CMSTYaTh KOH(MDJIUKTHBIE CUTYyaIUU;

Pa3BEpPHYTO U JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
cpenctB; 0) COBMECTHas ACSTEIbHOCTD:

MOHUMAaTh ¥ UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIyaIbHOU PabOTHI;

BBIOMpATh TEMaTUKy U METOJIbI COBMECTHBIX JCUCTBUI C Y4EeTOM OOIIUX WHTEPECOB U
BO3MOXKHOCTEH KaXKJIOT0 YJeHa KOJUICKTHUBA,;

MPUHUMATh 1€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPJIUHUPOBATH
JNEUCTBUSL IO €€ JOCTH)KEHHUIO: COCTaBISATh IUIaH JIEUCTBUM, pacHpeAcsisiTh POJid C YYETOM
MHEHUN YYaCTHUKOB O0CYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia U Ka)XJIOr0 yYaCTHHKA KOMaH/bl B OOIIUN pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE MPOEKTHI, OLICHUBATH HUJIEH C IO3HUIMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPAUHUPOBATh M BBINOJHIATHE PabOTy B YCIOBUSIX PEAJIbHOTO, BHUPTYaJIbHOTO H
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

OCYILIECTBJISITh TO3UTHUBHOE CTPATErMYECKOE I[IOBEICHUE B PA3JIMYHBIX CHUTYalUSsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBinaJieHNE€ YHUBEPCAIbHBIMU PETYISATUBHBIMU JECHCTBUSIMU:

a) caMOOpraHU3aIus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh MW (opMynupoBaTh COOCTBEHHBIE 3aJlaud B 0Opa3oBaTEILHON JESITEIBHOCTH M
KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITEJIbHO COCTaBJISATh IJIaH PEIICHUs MPOOJIEMBbI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTh 3a PEIICHUE;
OIICHUBATh TPUOOPETECHHBIN OIIBIT;



croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM SPYIUIIMN B PA3HBIX 00JIACTSIX
3HaHWM, TOCTOSHHO TIOBBIIATE CBOM 00pa3oBaTeNbHBIH U KYJIbTYpPHBI YpOBEHB; O)
CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTyallusiM, BHOCUTh  KOPPEKTHUBBIB

NEATEIIbHOCTb, OIIEHUBATh COOTBETCTBUE PE3YJITATOB IIEJISIM;

BIIJICTh HaBBIKAMHU TIO3HABATEIHHON pedIIeKCHH KaK OCO3HAHUS COBEPIIACMBIX JIEHCTBUN
Y MBICTUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh MpUEMbl pedIeKCUU JJIA OLICHKH CHUTyallud, BbIOOpa BEPHOrO pPEIICHMS,
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS 110 UX CHIXKEHHMIO;

B) OMOILIMOHAJBHBIN UHTEIIEKT, PEIoIaralouii copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIILHOE COCTOSHUE,
BUJICTh HAIPABIICHUS Pa3BUTUS COOCTBEHHON AMOIMOHAILHON c(epbl, ObITh yBEPEHHBIM B
cebe;

caMOperyJupoBaHusl, BKJTIOYAIOIIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJCHHE, CIIOCOOHOCTH aJalTHPOBATHCS K HMOIMOHAILHBIM
M3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAI[MM, BKIIOYAIOLIECH CTPEMJIEHHME K AOCTHXKCHHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIHATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOMS U3 CBOMX BO3MOKHOCTEN;

AMIIATUH, BKJIIOYAIOIIEH CMOCOOHOCTh MOHMMATh AMOIMOHAIBLHOE COCTOSIHUE JPYTHUX,
VUYUTHIBATH €ro TpPU OCYIICCTBICHUM KOMMYHHUKAIIMU, CIIOCOOHOCTh K COUYYBCTBUIO U
CONIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOLIEHUS C JPYTUMHU
JOJTbMU, 3a00TUTHCS, TIPOSBIISTH HHTEPEC U pa3peiaTb KOH(PIUKTHI;

T') IPpUHATHE Ce0s U APYTUX JTIOJCH:

IPUHUMATH Ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MpUHUMAaTh MOTHUBBI U apPryMEHThl JPYrux JIIOJA€HM Tpu aHaiu3e pe3yJbTaToB
NeATEIbHOCTH;, MPU3HABAaTh CBOE MPABO U MPABO JAPYTHUX JIOJIeH Ha OITHOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YeIOBEKa.

Ilnanupyembie pe3yjbTaThl 0CBOCHHUS 0011€00pa30BaTeIbHOM IMCIUIIMHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO.
[To yue6HOMY TipeameTy "Xumus'" (0a30BbIl ypOBEHB) TPEOOBAHMSI K TIPEIMETHBIM
pe3ynbTaTaMm OCBOCHHUS 0a30BOTO Kypca XMMHH JIOJKHBI

1) chOpMHUPOBAHHOCTh  MPEJACTABICHUN: O  XHMHYECKOH  COCTaBIISIOICH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpPA, POJM XWMHHU B TMO3HAHWM SIBICHUI MPUPOJBI, B
(GbOpMUPOBAHMU MBIILJIEHUS] U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAaMOTHOCTH,
HEOOXOIUMOM [IJIsi pelIeHUs MPAKTUYECKUX 3a]ad W DKOJOTMYECKH OOOCHOBAHHOTO



OTHOHICHUA K CBOCMY 310POBBIO U HpHpOI[HOﬁ cpeac,

2) BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOITOJIAra0IINE MOHATUSA (XMMHYECKHMH 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI0YKa
atoma, S-, P-, O-3JCKTpOHHBIE OpPOWTAIM AaTOMOB, HOH, MOJEKYyJa, BaJICHTHOCTH,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIICHHS, XHUMHYECKas CBS3b, MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YrIEpOIHBIN CcKeneT, (yHKIHOHAJIbHAS TPyMIMa, paaukal,
M30MEpHsi, HW30MEpbI, TOMOJIOTHYECKUI PsiA, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI- H
a30TCOJEpXKAIINE COEIUHEHUs, OMOJIOTMUECKH aKTUBHbBIE BellecTBa (YI€BOJbI, JKUPBHI,
OesKkK), MOHOMED, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS,
KpUCTAJUIMYECKAass ~ pelieTka, THUMbl  XUMHYECKHX  peakuudl  (OKHCIUTENIbHO-
BOCCTAHOBUTEINBHBIE, 9K30- U 3HIOTEPMHUUECKHE, PEAKIIMM MOHHOIO OOMEHa), pacTBOp,
ANEKTPOJUTBI,  HEDJIEKTPOJIMTHI, JJIEKTPOJUTUYECKAsT  JUCCOLMALMS, OKUCIUTEIND,
BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON PEaKIMH, XMMUYECKOE PABHOBECUE), TEOPUU U
3aKOHBI (TE€OpUsl XMMHYECKOrO0 CTpOEHUs opraHmyeckux Bemects A.M. Bbyrtneposa,
TEOPHUS JIEKTPOJIUTHUECKON amcconmanuu, nepuoanuecknid 3akoH /.M. Menneneesa,
3aKOH COXPAaHEHHsS Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3bIK XHUMHH,
(haKTOJIOTMYECKHE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYEHHUHM U 0€30MacCHOM
WCIIOJIb30BaHUM BAKHEUIIUX HEOPTaHMYECKMX M OPraHMYeCKHX BEIIECTB B OBITY U
MPAKTUYECKON JAEeSATENbHOCTH YEIOBEKA,;

3) C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ BBIABIIATE XAPAKTCPHBIC IMPHU3HAKKU W B3aHMMOCBA3b
HN3Yy4YCHHBIX HOHSITI/II>'I, IMPUMCHATH COOTBCTCTBYIOIIUC IMOHATHA IIPU OIMMCAHUN CTPOCHMUA
1 CBOMCTB HCOPIraHNYCCKHUX W OPraHNMYCCKHX BCIICCTB M HX HpeBpameHHﬁ; BBLIABIIATD
B3aMOCBSI3b XHMHUYECKMX 3HAHUMHW C TMOHATUSIMHU U MpCaACTABICHUAMU JIPYIHX
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,

4) chopMUPOBAaHHOCTh YMEHHH HCIOJIb30BaTh HAWMEHOBAHUSA XHMHYECKUX
COCIMHEHUN MEXIYHAPOAHOIO COK03a TEOPETUYECKOM W NPUKIAAHOM XUMHM U
TPUBHAIbHBIC HA3BAHUSI BAXKHEUIIMX BEIIECTB (ITWJICH, alleTWICH, TIULEpPUH, (HEHOI,
dbopmanbaerua, yKCyCHasl KUCJIOTa, TJIMIIUH, YrapHBIM ras, yrJIeKUCIbIM ras, aMMHak,
raiieHas U3BeCTb, HEralleHas U3BECTh, MUThEBAs COAAa U JPYTUX), COCTABIATH (POPMYJIbI
HEOPraHUYECKUX M OPraHWYECKHMX BEUIECTB, YPAaBHEHUS XUMHYECKUX PEaKUuu,
OOBSACHATh WX CMBICH; TMOATBEPXKIAaTh XapaKTepHbIE XWMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMU U 3ANUCIMUA YPABHEHUN XUMAUYECKUX PEAKLINM;

5) chOpMUPOBAHHOCT, YMEHHUH YCTAHABIMBATh MPUHAICKHOCTh H3YUYCHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB K OIPEICIICHHBIM KjaccaM W Tpynnam
COCIMHCHUH, XapaKTEpPHU30BaTh UX COCTAB U BAXKHEUIIIME CBOWCTBA; ONPEACISATH BHUIbI
XMMHMYECKUX CBsi3ed (KOBAJICHTHAsl, WOHHAs, METaJUIM4yecKas, BOJOPOJIHAs), THUIIbI
KPHCTATMYSCKUX PEIICTOK BEIIECTB; KJIACCH(PHUITMPOBATh XUMUUSCKUE PEAKIINH;

6) BJIaICHNC OCHOBHBIMHM MCTOJaMHU HAYYHOI'O IMO3HAHHA BCIICCTB M XMMHYCCKHX



ABJICHUN (HaOII0eHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE);

7) cOpMUPOBAHHOCTh YMEHUHN MPOBOJUTH PACUETHI MO XUMHUYECKUM (POopMyliaMm U
YpaBHEHUSIM XMMHUYECKUX pEakUUid C HCHOJIb30BAHHEM (PU3NYECKUX BEJIUYMH,
XapaKTEpHU3YIOMIMX BEIIECTBA C KOJMWYECTBEHHOM CTOPOHBI:  Macchl, oO0ObeMa
(HOpManbpHBIE YCIIOBUS) Ta30B, KOJHMYECTBA BEILIECTBA; MCIOJIb30BaTh CHUCTEMHBIE
XUMUYCCKUE 3HAHUS [UJISl TMPUHATHS PEIICHUH B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIHSX,
CBA3aHHBIX C BELIECTBAMHU U UX PUMEHEHHEM,;



8) c(hOpMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh U BBIMIOJIHATH XUMUYECKHM
HKCIIEPUMEHT (MPEBpalleHUs] OpPraHWYECKUX BEIIECTB MPU HArpeBaHUM,
MOJIy4YeHUE JTHJIEHA W HU3YYEHUE €ro CBOMCTB, KaueCTBEHHbIC PEaKIMM Ha
anbACTUIbI, KpaxMall, YKCYCHYIO KHUCIIOTYy;, JeHaTypauus O€JKOB IpH
HarpeBaHUM, IIBETHBIC PEAKIIUN OCIIKOB; MPOBOAUTH PEAKIIMH MOHHOTO OOMEHa,
OTIPENENSTh CPEeNy BOIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIMU Ha Cyibdar-,
KapOoHaT- W XJOPUA-aHUOHBI, = Ha  KaTUOH  aMMOHHA;,  peIlaTh
AKCHEpUMEHTalbHbIe 3anaun 1o Temam '"Meramnel" u  "Hemeramis") B
COOTBETCTBUHM C TIpaBWJaMU TEXHUKH O€30MaCHOCTH TMpU OOpaleHuu ¢
BCIIECTBAMH U JIAOOPATOPHBIM OOOPYAOBAaHUEM; TMPEIACTABIATh PE3YIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (popMe 3amucCu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUpPOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

9) cpopMUPOBAHHOCTH YMEHHUS aHaJIM3UPOBATh XUMHYECKYIO
uH(pOpMAIUIO, TOJYyYaeMyl0 M3 pPa3HbIX MCTOYHUKOB (CPEACTB MaCCOBOM
uHdopmaiuu, cetb IHTepHET u ApyTue);

10) chopMUPOBAHHOCTh YMEHUH COONIIOAaTh MpaBUiIa HKOJIOTUYECKU
1eeco00pa3HOro MOBEACHUS B OBITY M TPYAOBOM AEATEILHOCTH B IEJAX
COXPAHEHMS CBOETO 3JI0POBBS M OKPYKAIOLIEH NPUPOJHOM CPENbl; YUYUTHIBATH
OMMACHOCTh BO3JICMCTBHUSI HA KUBbIE OPraHU3Mbl ONPE/EIECHHBIX BELIECTB,
MIOHUMAs CMBICJI ITOKA3aTelIsl MPEAEIbHON JOIYCTUMOM KOHIEHTPALUH;

11) mnga oOy4armMXcsi ¢ OrPAaHUYEHHBIMH BO3MOXHOCTSMH 3J0POBBSI:
c(hOpMUPOBAHHOCTh yMEHHUSI TMPUMEHSATHh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX
METO/IaX MO3HAHUS BEUIECTB U XUMHYECKUX SIBJICHU;

12) myis cHembIX U CHa0OBUIAIIMX OOyYarolmuxcs: CPOPMHUPOBAHHOCTH
YMEHUSI UCTIOJIb30BaTh peibe(HO TOUYECUHYI0 cucTeMmy obo3Hauenwuii JI. bpaiins
JUTSI 3aITUCH XUMHUYECKUX (OPMYIL.



1.2.2. Ilnanupyembie pe3yJbTAThl OCBOCHHs 001Ie00pa3oBaTeJbHONH AUCHMILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Ko u I[lnanupyemble pe3yabTaThbl 0CBOEHHS TMCUMILINHBI

HAHMMEHOBAaH

ue
dopmupyem ) ,

BIX Oo0mmnme JucuunjnHapHbie
KOMIeTeHIH

i
OK 01. B yacTu TPy10BOT0 BOCIIMTAHUS: - BJAQJIETh CHCTEMOW XMMUYECKHX 3HAHHWM, KOTOpas BKJIIOYAET:
Br16upats - TOTOBHOCTh K TPYAY, OCO3HAHHE | OCHOBOIIOJIATAIOMINE TIOHATHS (XUMHUYECKHHA DJIEMEHT, aToM,
CIIOCOOBI IIEHHOCTHU MAacTEPCTBA, TPYI0II00HE; 9JICKTPOHHAs 000JI0YKa aTtoma, S-, p-, d-3JIEKTPOHHBIC OpOUTAIH
pereHus - TOTOBHOCTh K AaKTHBHOW JEATEIHLHOCTH | aTOMOB, HOH, MOJICKYJa, BAJICHTHOCTD, AJICKTPOOTPHUIIATCIIEHOCTD,
3a1aq TEXHOJIOTHIECKOU u COIIMAJTEHOM | CTETICHb OKHUCJICHHS, XMMHUYECKasi CBSI3b, MOJIb, MOJIAPHAs Macca,
npodeccuona | HampaBJIeHHOCTH, CIIOCOOHOCTH | MOJIIPHBI ~ 00BEM,  YIJIEPOAHBIA  CKeNeT, (yHKIHOHATbHAS
JHHOM WHUIIUAPOBATh, TJIAaHUPOBATH U | TPyIIa, paauKan, HW30MEpHUs, HW30MEpbl, TOMOJIOTHUYCCKHN PpSI,
JEATEIBLHOCT | CAMOCTOSITEIIEHO BBITIOJTHSTH TaKylO | TOMOJIOTH, YTJE€BOJOPOABI, KHCIOPOI- U  a30TCOIEpIKallne
u NeSTEeILHOCTD; COCIMHEHUS, OMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (YyrIeBOJBbI,
NPUMEHUTENb | -  HMHTEpPEC K  pasmuyHbiM  cdepam | KUpbl, OENKH), MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO,
HO K poecCUOHANIbHOM EeSITEIbHOCTH, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPUCTATUYECKAs PEIIeTKa,
paznmuuHeiM | OBJageHune YHHUBEPCAJbHBIMH | TUITBI XUMUYECKUX PeaKinil (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE,
KOHTEKCTaM | y4eOHbIMU MO3HABATEJbLHBIMH | DK30-U JHJIOTEPMUUYECKHUE, PEAKIMU MOHHOTO OOMEHAa), pacTBOp,

NeHCTBUAMM: AIIEKTPOIIUTHI, HEAJICKTPOJIUTHI, AIEKTPOTUTHIECKAS
a) 0a3oBble JIOTHYECKHE 1eliCTBHUSI: JTUCCOIMAITNS,  OKHUCIUTENb,  BOCCTAaHOBUTEIb,  CKOPOCTH

1 . .
YKka3bIBaloTCs JUYHOCTHBIE U MeTanpeaMeTHbIe pe3yabTaThl u3 PI'OC COO (B mocnegHelt pegakuuu ot 12.08.2022) B oTrsiarosnbHoM popme, popMmupyemble
00111e06pa30BaTEeNbHON AUCIUIIIMHON
2 .
JucuunanHapHble (IpejMeTHbIe) pe3y/AbTaThl yKa3blBAlOTCA B COOTBETCTBUHU C METOMKOM NpenojaBaHus JUCLUIIMHbI




dbopMmynupoBath U
npodJieMy,

- CaMOCTOSITENLHO
aKTyaJIM3uPOBaTh
paccMaTpuBaTh €¢ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIISCTBCHHBINH IPU3HAK
158105 OCHOBaHMUS TS CpaBHEHUS,
KJ1IacCUpUKAIIUA U 0000IICHHUS;

- OIIPEICIIATH LIEJIU ACATCIBHOCTH, 3a/1aBaTh
napamMeTphl U KPUTEPHUH UX JTOCTHIKCHUS,

- BBIABJIIATD 3aKOHOMCPHOCTH n
IIPOTUBOPCYUUA B paccMaTpuBaCMbIX
ABJICHUAX

- BHOCHUTBb KOPPCKTHUBBI B JACATCIIBHOCTD,
OLICHUBATDH COOTBCTCTBHUC PE3YJIbTATOB
oejsaM, OHOCHUBATH PHCKHU HOCJ'I@I[CTBHIZ
ACATCIBbHOCTH,

- pa3BUBAaTh KPEATUBHOE MBINUICHUE IIpU
peIIeHUH )KMU3HCHHBIX TTPo0JIeM
0) 0a3oBbBIE HCCIIeI0BATEIbCKHE

AeCTBUSA:

- BIIAJIETh HaBbIKAMHU y4eOHO-
MCCIIEIOBATEIIbCKOU 51 IIPOEKTHOU
JESITEIbHOCTH, HABBIKAMU  Pa3pelICHUA
npo0JieM;

- BBISIBJIAATE HPUYKWMHHO-CIICACTBCHHBIC CBA3U
N aKTyaJlu3npoBaThb 3a1a4y, BbIABHUIATb

TUIIOTE3Y €€  pElIeHus,  HaXOOUTh
apryMeHTBl JUIsl JI0Ka3aTelIbCTBA CBOUX
YTBEP)KIECHUW, 3aJaBaTh IapaMeTpsl U

KPUTEPHUU PEIICHNUS;

XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHUE), TEOPUU U
3aKOHBI (TEOPUS] XUMUUYECKOTO CTPOEHHUS OPTraHUYECKUX BEIIECTB
A.M. bytnepoBa, Teopus 3JEKTPOJUTHUECKOM JAUCCOLUAINU,
nepuoguueckun 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHECHUSA
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUH S3BIK  XUMHUHU,
(haKTOJIOTHYECKHUE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYyUYCHUH U
0€30MacHOM HCIOJIb30BAHUM BaKHEUIIMX HEOPraHUYECKUX M
OPTraHUYeCKUX BEIIECTB B OBITY M IMPAKTHYCCKOW JESITEIBHOCTH
YeJI0BEKa;

- YMEThb BBISBJIATH XapaKTEpPHbIC MPU3HAKK M B3aUMOCBS3b
W3YyYCHHBIX TIOHATHUH, MNPUMEHATH COOTBETCTBYIOIIME MOHSATHS
MpU OIHUCAHWHU CTPOCHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB M WX TMPEBPALICHUN; BBISBIATH
B3aMMOCBSI3b  XMMHUCECKMX  3HAaHHM C  TIOHATUSAMH U
MPEACTABJICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh HCHOJIb30BaTh HAMMEHOBAHUS XUMHUUYECKUX COCIMHECHUHN
MEXKIYHAPOJIHOIO COX3a TEOPETUUYECKOW U MPUKIIAJTHOW XUMUU U
TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX BEIIECTB (3THJICH, alleTUJICH,
rmnepuH, ¢eHosn, GopManbIAeTHa, YKCYCHas KHCJIOTa, TIUIWH,
YrapHbli Tra3, YIJEKUCIbIA Ta3, aMMHaK, TalleHas HW3BECTbh,
HeraiieHass HW3BECTb, IUThEBas COAa M JAPYIHMX), COCTaBIATH
(dhopMyJIbl HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB, YPABHECHUS
XUMUYECKUX pEaKIuil, OOBSICHATh HX CMBICI;, MTOATBEPKAATh
XapaKTEpHbIE XUMHUYECKHE CBOMCTBA BEIIICCTB
COOTBETCTBYIOIIUMH JKCIEPUMEHTAMH M 3alMCSIMU YPABHEHMI
XMMUYECKUX PEAKINN;

- YMETh  YCTAHABJMBATh  MNPUHAMICKHOCTh  HU3YYEHHBIX
HEOPTaHWYECKUX W OPraHUYECKHUX BEIIECTB K OMNPEACICHHBIM
KJIaCCaM U TpyIIaM COEAWHEHUHN, XapaKTepPU30BaTh UX COCTaB U




- aHaNM3UPOBaTh TMOJYyYCHHBIE B XOJE
pelieHus 3a1a4u pe3ysibTaThl, KPUTHYECKU
OlIEHUBATh 170. JIOCTOBEPHOCTD,
MPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- yMETh MEPEHOCUTh  3HAHUS B
MO3HABATEIbHYIO M TTPAKTHYECKYIO0 00JIacTH
JKU3HEAEATEIILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpEeAMETHBIX 00JacTe;

- BBIABUTATh HOBBIC WJCH, IIpeajiaraTh
OpPUTHHATBHBIC TTOIXO/IBI ¥ PEIICHUS;

- CIIOCOOHOCTH UX HMCIIOJL30BaHMS B
ITO3HABATEJILHON U COMAIIBHON MPAKTUKE

BAKHEHUIIIME CBOWCTBA; OMPEAENATh BHUJIBI XHUMUYECKHX CBS3EH
(KOBaJIeCHTHasi, WOHHAs, METAJJIMYECKasi, BOJOPOJHAsA), THIIbI
KPUCTAUIMYECKUX  PEIIETOK  BEIIECTB;  KJIACCU(UIIMPOBATH
XUMHYECKHUE PEAKIIUY;

- chopMHpOBaTh MPEACTABICHUSA: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KApTUHBI MHUpPA, POJIUM XUMHUHM B IO3HAHUHU
SBJICHUW TPUPOJbLI, B (POPMUPOBAHHWU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIIBHOW IPaMOTHOCTH, HEOOXOAUMOM JIJIst
pelIeHrs MPaKTUYECKUX 3a/lad U DKOJOTUYECKHM 0O0OCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U TPUPOJHOM CPELE;

- YMEThb MPOBOAUTH pacyeThl MO XUMHUYECKUM (opMmysiaM U

YpaBHEHUSIM  XMMHUYECKMX  peaklMii ¢  HCIOJIb30BAHUEM
(GU3MYECKUX  BEJIMYMH,  XapaKTEpHU3YIOIMX  BeElIecTBa C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00BeMa (HOpPMaJbHbIE

YCJ'IOBI/ISI) ra3zoB, KOJINMYCCTBA BCIICCTBA, MCIIOJIB30BaATh CUCTCMHBIC
XUMHWYCCKUC 3HAHUA I IIPUHATHA peHIGHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyallUAX, CBA3AHHBIX C BCIICCTBAMH H HX
IMPUMCHCHHUCM

OK 02.
Hcnonp3oBar
b
COBPEMEHHBI
€ CpeacTBa
MIOKCKA,
aHanu3a u
WMHTEpHpeTall
uu
uHpopManuu

B  o0aactum
MO3HAHMSA:

- c()OpMHUPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKW U OOIIECTBEHHOMN
IIPAKTUKK, OCHOBAaHHOIO Ha  JHMAJOre
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJMUKYJIBTYPHOM MHUPE;

- COBEpILICHCTBOBAHHWE  SI3BIKOBOM M
YUTATEIIbCKOM KYJIBbTYpPbl KakK CpeACTBa

HEHHOCTH HAY4YIHOI'O

- YMCThb INNIAHHUPOBATHL H BBIIIOJIIHATH XUMHUYECKUI OKCIICPUMCHT

(mpeBpallieHusi OpPraHUYECKUX BEIIECTB TMPU  HArpeBaHUW,
MOJyYEHUE ITUJICHA W H3YYEHHUE €ro CBOWMCTB, KA4YECTBEHHBIE
peaKUMM Ha  albJIETHUlbl, Kpaxmall, YKCYCHYK KHUCIIOTY;

JeHaTypauus OeJIKOB IPU HarpeBaHUH, LIBETHBIE PEaKIIUU OEJIKOB;
IPOBOANUTH PEaKLMK HOHHOTO OOMEHa, ONPeAEIATh CPely BOIHBIX
pacTBOPOB, KaueCTBEHHbIE peaklMM Ha cyib(ar-, KapOoHAT- U

XJIOPU-aHUOHBI, Ha KaTHUOH aMMOHUS; pemarhb
AKCIIEpUMEHTAJIbHBIE  3aJaud 1o TemaM 'Mertamael" U
"Hemetamnpl") B COOTBETCTBUM C  NpPAaBWIAMH  TEXHHUKHU




u
uHbOpMaIo
HHBIE
TEXHOJIOTUH
TUTST
BBITIOJIHEHHUS
3a/1a4y
npodeccuoHa
JBHOU
JESITENBHOCT
u

B3aUMOJICUCTBUSL ~ MEXIYy  JIIOJIbMU U
MO3HAHUSI MUPA;

- OCO3HaHHE LIEHHOCTH Hay4YHOU
JEATEIIBHOCTH, TOTOBHOCTh OCYIIECTBISAThH
MIPOEKTHYO u HCCIIE0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;
OBaanenne YHHBEpPCATbHBIMHA
Y4eOHbIMU MO3HABATEJIbHBIMHU
AeCTBUSIMM:

B) padora ¢ nunopmanueii:

- BJIAJICTh HaBBIKAMHU MOJTYYEHUS
uHpopMalMu U3 HMCTOYHHKOB Pa3HBIX
TUTMOB, CaMOCTOATEIIBHO  OCYIIECTBIISATh
MOUCK, aHalu3, CHUCTEeMaTU3alui0 U

UHTEPHIpETalui0 UHOOPMAIIUU Pa3TUYHBIX
BUJIOB U (hOPM TPEICTABICHUS;
- co3maBaTh  TEKCThl B
dbopmarax v Y4ETOM
uHpopMaIUu ©  TEJIEBOM
BBIOMpAs ONTUMAJIbHYIO
MPE/ICTABIICHUS U BU3yaJIU3alliy;

- OIICHHBATh JOCTOBEPHOCTb,
JCTUTUMHOCTD uHpOpMaIu, ee
COOTBETCTBHEC TIPABOBBIM M  MOPAJIBHO-
TUYECKUM HOPMaM;

- UCII0JIb30BaTh cpencTBa
WH()OPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B PEHICHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OPTaHU3AIMOHHBIX

paSJII/I‘-IHI)IX
HAa3HA4YCHUA
ayJuTOpHH,

(opmy

0€30MacHOCTH IPU OOpAILEHNWH C BEHIECTBAMHU M JTA0OOPATOPHBIM
o0OpyZOoBaHUEM; TPEACTABIATH  PE3yJbTAaThl  XHUMHYECKOTO
dKCTIEpUMEHTa B (opMe 3alliCh YPaBHEHUN COOTBETCTBYIOIIUX
peakiuii U QopMyaupoBaTh BBIBOJABI Ha OCHOBE O3THUX
pe3yJIbTaToB;

- YMETh aHAJU3UPOBATh XMMUYECKYI0 HH(POPMAIIHIO, ITOTy4aeMyO
W3 Pa3HBIX MCTOYHHUKOB (CPEICTB MAacCOBOM HMH(pOpPMAIUHU, CETh
HNHTepHeT u npyrue);

- BJIaJICTh OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOII0/IeHHE, U3MEpPEHUE, IKCIEPUMEHT,
MOJICTTUPOBAHUE);

- yMeTh MPOBOJUTH paCYeThl IO XUMHYECKUM GdopMyrnaMm H
YpaBHEHUSM  XHMHYECKHX  pEaKmuid C  HCIOJIb30BAaHUEM
GU3MYECKUX  BEIWYWH,  XapaKTEPU3YIONIMX  BEMIeCTBA  C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00BeMa (HOpPMaJbHBIC
YCIJIOBHSI) TA30B, KOJIMYECTBA BEIIECTBA; UCIIOJIH30BaTh CHCTEMHBIC
XUMHUYECKUE 3HAHWS JUIS TPUHATHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTYyaIlusX, CBS3aHHBIX C BEIIECTBAMH W HUX
MIPUMCHEHUEM




3ajady ¢ coOJoJleHHeM  TpeOOBaHUM
SPrOHOMHUKH, TEXHUKM  O€30MaCHOCTH,
TUTUEHBI, pecypcocOepekeHus, MPaBOBBIX
u ATUYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 06€301TaCHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHUS U
3aIuThl THGOPMAIMK, UHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH;

OK 04.
DddekTuBHO
B3aUMOJCUCT
BOBAaTh U
paboTtaTh B
KOJUICKTHUBE
1 KOMaHIE

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSITEJILHOCTH M CAMOOTIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIICIOBATEIILCKOM, MIPOEKTHOM u
COITMAJIbHOM JICSATCIHLHOCTH;

Osaaenue YHHUBepPCAJIbHbIMH
KOMMYHHKATUBHBIMH 1€ CTBUSIMU:

0) coBMecTHas J1esITeJIbHOCTD.

- MMOHUMATh 151 HCIO0JIb30BaTh
MPEUMYIIECTBA KOMAaHTHOU "
WHUBUYyaIbHON paOOTHI;

- IIPUHUMATH LEJIN COBMECTHOU
JESITENBHOCTH, OpPraHU30BbIBATH 151
KOOPAWHUPOBATh  JEUCTBUS MO €€

JIOCTHMDKEHHMIO: COCTaBJISATh IJIaH JEHCTBUM,
pacnpenensTb PO C YYETOM MHEHUU
YYaCTHUKOB 00CyX1aTh pe3ybTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B
YCIOBUSIX PEATIBHOTO, BHUPTYaJbHOTO W

- YMETh IUIAHUPOBATh WU BBIIOJHATh XUMUYECKUN 3KCIEPUMEHT
(mpeBpallleHUsT OpPraHMYEeCKUX BEIIECTB IMpPU  HArpeBaHMH,
NOJIy4EHUE JTWIEHA W M3YyYECHHE €ro CBOMICTB, KAauyECTBEHHBIE
peakuMu Ha  albJErujbl, KpaxMal, VYKCYCHYI KHUCJOTY;
JeHaTypauus OeIKOB PU HarpeBaHUU, IBETHBIE PEAKLUN OEIKOB;
MPOBOJUTH PEAKIIMM HOHHOTO 0OMEHA, ONIPEAEIISITh CPEY BOAHBIX
pPacTBOPOB, KauyeCTBEHHBIE pEaKlUMH Ha cyib(ar-, KapOOHAT- U

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHUS; pemarb
AKCIIEPUMEHTAJIBHBIE  3aJaud 1o TemaM 'Meramael" U
"Hemetamnpl") B COOTBETCTBMM C  MPABWIAMH  TEXHUKH

0e30macHOCTH TIPU OOpAIlEHWH C BEHIECTBAMHU M JTAOOPATOPHBIM
o0oOpyZ0OBaHUEM; MPEACTABIATh  PE3YJbTaThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OopMe 3alUCH YPAaBHEHHI COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBATH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB




KOMOWHUPOBAaHHOTO B3aUMO/ICHCTBUS,
- OCYILECTBIISTh MTO3UTUBHOE
CTPAaTErnYeCKOe IOBEACHUE B Pa3JIMYHBIX

CUTyallUsiX, TMPOSBIATH TBOPYECTBO M
BOOOpaxkeHue, ObITh MHUITMATUBHBIM
OBaanenue YHHMBepPCAJIbLHbIMH

peryJasiTUBHbIMU JI€CTBUSIMMU:

I') IPUHATHE Ce0s1 M APYTUX JIIOIeH:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX
JroJIei npu aHalu3e  PE3yJbTaTOB
JIeSITEIHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO JIPYTUX
JIFOJIeN Ha OIIMOKWU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIIMH IPYTOTO YEJIOBEKA;

OK 07.
CoaericTBoBa
Th
COXpaHCHUIO
OKpY’KaroIIe
U Cpenpl,
pecypcocoep
SKCHUIO,
PUMCHSTH
3HaHHS 00
U3MEHEHUU
KJIIMATa,
IIPUHIIATIBI

B 00J1acTH 3K0J0rH4€eCcKOro

BOCIIMTAHUSA:
- cOpPMHPOBAHHOCTh  IKOJOTUYECKON
KYJIbTYPBI, MOHUMAaHUE BITUSTHUSA

COLMAJIBHO-D)KOHOMHUYECKUX IPOLECCOB Ha
COCTOSIHUE TPUPOJHOM U  COLHMAIBHOU
Cpellbl, OCO3HAHHE TJI00ATBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

-  IUIAHUPOBAaHWE U  OCYIIECTBIICHUE
JIEUCTBUI B OKPYKAIOIIEH CPEZC HA OCHOBE

3HaHUSA LEJIEH YCTOMYMBOTO PA3BUTHUS
YeJI0BEUECTBA,
AKTUBHOE HETPUATHE JEVCTBUH,

- cpopMHUpOBaTh MPEACTABICHUSA: O XUMHUYECKOW COCTABJISIONICH
€CTECTBEHHOHAYYHOW KAPTHHBI MHpPA, POJIM XMMHHM B INO3HAHUHU
ABJICHUA TpUpOAbl, B (GOPMHPOBAHUU MBIIUIEHUS U KYJbTYpPbI
JMYHOCTH, €€ (PYyHKLUHOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM 1Jist
pelIeHus] MPaKTUUYECKUX 3aJlad M JKOJOTHYEeCKH OOOCHOBAHHOTO
OTHOLLIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CpPELE;

- yMeTh COOJII0JIaTh MpaBHUJla SKOJOTHYECKH LIEIeCO00pa3HOro
NoBeIeHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LEJIAX
COXPAHEHMS CBOETO 310POBbs U OKPYKAIOLIEW IPUPOIHON CpPELbI;
YUYUTBHIBATh OIMACHOCTh BO3JICUCTBUA HAa JKUBBIE OPTraHU3MBbI
ONPENEIICHHBIX  BEIIECTB, ITOHMMAs  CMBICA  IOKa3aTens
[IPEIEIbHON JOIYCTUMOW KOHLIEHTPALUU




OEepeKIIUBOTO
MIPOU3BO/ICTB
a,

3 PeKTUBHO
EeNCTBOBATh
B
Ype3BbIYANH
BIX
CUTYaIIUSIX

MIPUHOCSIIIMX BPEJl OKPYKAIOILIEH CpEaE;

- YMEHHE IIPOTHO3UPOBATh
HEOJIaronpusITHbIE JKOJIOTUYECKHUE
IIOCJICACTBUS IIpEAIPUHUMAEMBIX

JIEUCTBUI, IPEAOTBPAIIATh UX;

- paclIUpEHHE OmbITa ACATECIBHOCTH
HKOJIOTUYECKON HAMPaBICHHOCTH;

- OBJIaJICHHE HaBbIKAMHU y4e€OHO-
HCCIIEIOBATENIbCKOM, MPOCKTHOU U
COITMAJIbHOM JICATCIHLHOCTH;

IK:...




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bup yueOHoii padoTsl

Oovem uacos

MakcumasibHasi ydeOHasi Harpy3kKa (Bcero)

Oo0s3aTesbHAsA ayIUTOPHAsA y4eOHAsi HATPY3Ka (BCero)

36

B TOM 4YHMCIJIC:

71a00paTOpHBIE 3aHITUS

MMPAKTUYCCKHUC 3aHATHA

KOHTPOJIBHBIC pa6OTI>I

CamocrosiTesibHasi padoTa 00y4arierocst (Bcero)

dopMa KOHTPOJIA




2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

®opmupyem
HaumeHoBaHu Conep:kanue y4eOHOro marepuasa (0OCHOBHOE M IPO(eCCHOHAIBHO- ObLe e
. beM bl
e pa3/esioB U OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHSA, IPUKJIATHOM
4acoB KOMIIETEeHII!
TeM MOYJIb
"
1 2 4
OcHOBHOE coiep:KaHue
Paszges 1. OcHOBBI CTPOCHUS BelecTBa
Tema 1.1. OcHOBHOeE coJep:kaHue OK 01
Crpoenue
ATOMOB Teopernueckoe o0yuenue
XUMHHCCKUX 1 Coppemennast Mofelb CTpOCHHs atomMa. CHMBOIMYCCKHH S3BIK XHMHH. XUMHYCCKHUIA
MEHTOB

HICMCHTOB M 15 remenr. DnekTpoHHasi KoHpurypamus aroma. Knaccupukaruss XuMUYECKUX 3JIEMEHTOB
npu

pupoaa (s-, p-, d-amemenTh). BasleHTHBIC 3J€KTPOHBI. BajJeHTHOCTh. DJICKTpPOHHAs MPHUPOA
XUMHHCCKON XUMUYECKOU CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUECKOU CBsI3U (KOBaJICHTHAS,
CBSI3U

HMOHHAasl, METaJUInuecKas, BOJOPO/IHAsI) U CIIOCOOBI €€ 00pa3oBaHus

IIpakTHyeckue 3aHATHHA

Pemenne 3amannii Ha UCHOJIE30BAaHUE XUMHUYECKON CUMBOJIMKH W Ha3BaHUI CO€IUHEHUN
10 HOMEHKJIaType MEXKJIYHApOJHOTO COI3a TEOPETHUYECKONW W MPUKIAJAHOW XUMHH U
TPUBUAIBHBIX HAa3BaHWM JJISI COCTAaBJICHUS XUMHYECKUX (POpMyn JABYXaTOMHBIX
COCIMHEHUI (OKCUIOB, CyIb(UIOB, TUAPUAOB U T.I.) U APYIHMX HEOPTaHUYECKUX
COCJIMHEHUH OT/ICIbHBIX KJIACCOB.

[TpakTyeckue 3a1aHusl HA YCTAHOBJIEHUE CBSI3U MEK]y CTPOEHUEM aTOMOB XUMHUUYECKUX
3JIEMEHTOB M TIEPUOJIMUYECKUM HM3MEHEHHEM CBOWCTB XHMHYECKHX DJEMEHTOB M HX

10




COEJIMHEHUN B COOTBETCTBUHM C MOJIOKEHUEM |leproanueckon CHCTEMBL.

Tema 1.2. OcHOBHOE coJepkaHue OK 01
Ilepnognuecku OK 02
# 39KOH U IpakTueckue 3aHATHS
rabmana JL.1. [Tepnoanueckas cucteMa Xxumuueckux 31eMeHToB /.M. MenneneeBa. @usndeckuii
Menzeneesa cMmbici [lepuoanueckoro 3akona .M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS

CBOMCTB XMMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U CI0KHBIX BEIIECTB B

COOTBETCTBHHM C MOJ0KEHUEM XUMMHUUYECKOTO 3yeMeHTa B [lepuoanyeckoit cucreme.

MupoBo33peHyeckoe u HayyHoe 3HaueHue llepuonnueckoro 3akona /[.11. Menneneena.

[Ipornoser JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHUX SJIEMEHTOB.

Peuienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUIN HA XapaKTEepU3aLUIO

XUMHUYECKUX JIEMEHTOB «MeTamnyeckue / HeMeTallInueCKre CBOMCTRA,

ANEKTPOOTPULIATEIBHOCTh XUMUYECKUX SJIEMEHTOB B COOTBETCTBHU C UX 3JIEKTPOHHBIM

CTPOEHUEM U TOJIOKEHUEM B IEPUOANYECKON CUCTEME XMMUYECKUX dieMeHTOoB JI.1.

MennaeneeBa»
Paznen 2. XuMuueckue peakiuu
Tema 2.1. OcHoOBHOE coJep:KaHue OK 01
Tunsl

Teopernueckoe o0yueHue

11




XUMHYECKUX
peaKunit

Knaccudukanus v TUTIBI XUMUYECKUX PEAKIIUN ¢ y4aCTHEM HEOPTaHUYECKHUX BEIECTB.
CocraBieHue ypaBHEHUN peaKkuii COeTMHEHMUS, Pa3JI0KEeHUS, 3aMeIlleHUsI, 0OOMEHa, B T.4.
peakiuii TOpeHusl, OKUCIICHUSI-BOCCTAHOBIICHUSI.

VYpaBHEeHUs1 OKUCIICHUSI-BOCCTaHOBIICHUS. CTeneHb okucieHus. OKUCIUTEINb U
BOCCTAHOBUTENb. COCTABIICHUE U YPABHUBAHUE OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKkiMii MEeTO0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE PEAKIINH
B IIPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEIEATEIIbHOCTH OPraHU3MOB

IIpakTnyeckue 3aHATHS

KonnyecTBeHHBbIC OTHOIICHUS B XUMHU. OCHOBHBIC KOJIMYECTBECHHBIC 3aKOHBI B XUMHU U
pacucThl II0 YpPAaBHCHUAM XHMHUYCCKHX peaKuHﬁ. Moap Kak CAMHHUIIA KOJINYCCTBA
BCIICCTBA. MOJBIpHa}I Macca. 3aKOHBI COXPAaHCHHA MACChbl U DHCPIUHU. 3aKoH ABOF&I[pO.
MOHSIpHBIﬁ 00BbeM Ta3oB. OTHOCHTENIbHAS INIOTHOCTH Ta30B. Pacuersl 1o YPaBHCHUSAM
XUMHUYCCKHUX peaKuHﬁ C UCIIOJIb30BAaHNCM MACCHhI, oO0BeMa (HOpMaJ'IBHI)Ie YCJ'IOBI/IH) ra3os,
KOJIMYCCTBaA BCIICCTBA

Tema 2.2.
DNEeKTpoIuTHYE
cKas
JIUCCOITAAIHS 1
WOHHBIN 00MEH

OcHoOBHOE coaepxaHue

Teopernueckoe o0yueHue

Teopust s31eKTpoaUTHYECKOW auccouuann. WOHBIL. DJIEKTPOJIUTHI, HEJIEKTPOJIUTHI.
Peaxiuu nonnoro oomena. CoctaBiieHHE peaKIuii HOHHOTO OOMEHA IMyTEM COCTaBIICHUS
UX TIOJIHBIX WM COKPAalI€HHBIX HWOHHBIX YypaBHEHUW. KHCIOTHO-OCHOBHBIE pEAKLIUMU.
3ajaHusl Ha COCTABIICHUE NOHHBIX PEAKIINIl

JlabopaTopHbie 3aHATHS

JlabopatopHas pabota “TUIbl XUMUYECKUX PEeaAKITUi”.

HccnenoBanue TUOB (1O COCTaBY M KOJIMYECTBY MCXOJIHBIX U 00Pa3yIOIMIUXCS BEIIECTB)
Y IPU3HAKOB XMMUYECKHX peakiuid. [IpoBenenne peakiuii HOHHOTO 0OMEHa,
ONPEAETICHUE CPEABLI BOAHBIX PACTBOPOB. 3aJIJaHUSI HA COCTABJICHUE HOHHBIX PEAKIIMI

OK 01
OK 04
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KourpouabHas
padora 1

CTpOCHI/Ie BCHICCTBA U XUMHUYCCKHUC PCAKIINHU

Pa3nea 3.

CTpOGHI/Ie U CBOJCTBA HEOPTraHNYIECCKUX BECIICCTB

Tema 3.1.
Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHHUE
HEOPTaHUICCKU
X BEILECTB

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenue

[Ipenmer Heoprannyeckoit xumun. Knaccudukanus Heoprannueckux Bemiects. [IpocTeie
U CJIOXHBIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEWIECTB (OKCUABI, THIPOKCUIBI,
KHCJIOTBI, COJIN). B3auMOCBsI3b HEOPraHMYECKUX BEIIECTB. ATPEraTHbIE COCTOSHUS
BenlecTBa. Kpucramiueckue u amopgHble BemecTBa. THIIbI KpUCTAUIMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHASL, HIOHHAS, METAJUINYECKasl). 3aBUCUMOCTh (PU3UUYECKUX CBOWCTB
BELIECTBA OT THUIIA KPUCTAUIMYECKON pEIIETKN. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH
BEILECTB OT BUJAa XMMUYECKOU CBA3M U TUIA KPUCTALINYECKON peleTku. [Ipuunnel
MHOT000pa3usl BEIECTB

IIpakTHyeckue 3aHATHSA

HomeHkiaTypa HeOpraHnyecKHix BEIECTB: Ha3BaHUE BEIECTBA UCXOIA U3 UX
XUMHUYECKON (POPMYJIbI UM COCTaBICHUE XUMHUECKON (POPMYJIIbI UCXOs U3 HA3BAHUS
BemiecTBa 1mo mexxayHapoaHoit (MIOITAK) unu TpuBranbHOM HOMEHKIIATYpE.

Pemenne nmpakTHUeCKUX 3alaHuM MO KiIacCU(UKALUKU, HOMEHKJIATYype U XUMHYECKUM
(opMysiaM HEOPraHWYECKUX BEILECTB PA3JIMYHBIX KJIAcCOB (YrapHbIM ra3, YrJIeKHCIbIHN
ra3, aMMHaK, ralieHas U3BeCTb, HeralleHasi U3BECTh, MUThEBAs COJA U IPYTUX): Ha3bIBaTh
U COCTaBJIATh (POPMYJIBI XUMHUUECKHUX BEIIECTB, OMPEICNIATh MPUHAICKHOCTD K KJIacCy.
Hcrounnky xumMuieckoi nHpopmanuu (CpeacTB MacCoBOM HH(OpPMAIIUHU, CETh
WNurepnet u npyrue). [lonck nadpopmalum no Ha3BaHUsAM, UAECHTU(UKATOPAM,
CTPYKTYPHBIM (popMyJiam

OK 01
OK 02
IIK...

Tema 3.2.

OcHoOBHOE coaep:xaHue

OK 01

13




dusuko- Teopernueckoe o0yyenmne OK 02
XAMHUYECKHUE IIK...
CBONCTEA Metamnel. OOmue (¢u3nueckue ©W XUMHYECKHE CBOWCTBA MeTauioB. (CrocoObl

MoJdy4YeHHsl. 3HAYEHUE META/VIOB M HEMETa/VIOB B MPUPOAEC U KU3HEIESITEIHbHOCTH
HEOPTARIHACCRH e oBexa n opranu3MoB. Koppo3us MeTamioB: BUIbI KOPPO3WH, CIOCOOBI 3alTUTHI
X BCIICCTR METAJIJIOB OT KOPPO3HUH

Hemeramnpl. O0mue ¢u3uveckne M XUMHUYECKHE CBOWCTBA HEMETA/UIOB. THIUYHBIC

cBoiictBa HeMeTawioB [V— VII rpynn. Knaccudukanus u HOMEHKIAaTypa COCTUHEHHIM

HeMmeTauioB. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B IIPUPO/IC

XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB (OKCHUJIOB,

TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX

BEIIIECTB, BOJOPOIHBIX COSTMHEHHH, BBICIIIMX OKCUAOB U THIPOKCHUJIOB

IIpakTuyeckue 3aHATHS

CocraBieHue ypaBHCHUN XHWMHUYECKUX PEAKIUUA C y4aCTHEM TMPOCTBIX U CIIOXKHBIX

HEOPraHMYECKUX BEIIECTB: METAUIOB U HEMETAJJIOB; OKCUOB METAJIJIOB, HEMETAJIIOB U

aM(OTEepHBIX JJIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBaHUN U aM@OTEpHBIX

TUAPOKCUIOB; HEOPTAHUYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTRA.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha CBOICTBA, COCTaB,

MOJIy4eHHE U 0€301MacHOEe HCIIOIh30BAHNE BAKHEUIITUX HEOPTAHMYECKUX BEIIECTB B OBITY

U TIPAKTHYECKOM AESATEIbHOCTH YEI0BEKA
Tema 3.3. OcHoOBHOE coJiep:KaHue OK 01
Nnentudukarm OK 02

JlaGopaTopHble 3aHATHSA
s OK 04
HEOPTaHUYECKHU |JlaGopaTtopHas paboTa «aeHTudukamnms HEOPraHMUECKUX BEIIECTBY.
X BCHICCTB Pemienne SKCEpUMEHTANIBHBIX 3a4ad MO0 XUMHYECKHM CBOMCTBAM METAJUIOB H

HCMCTAJUIOB, IO PACIIO3HABAHWIO U IMOJYYCHHUTIO COGI[I/IHCHI/Iﬁ MCTAJIJIOB 1 HEMCTAJIJIOB.
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WNnentuduxaius HEOpraHMYECKUX BEIIECTB C MCMOJB30BAHUEM MX (PU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTEPHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHbIe peakuuu Ha cynbdart-,
KapOOHAaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

KourpouabHas .
CBolicTBa HEOPIaHUYECKUX BEILIECTB

pabora 2

Pasnean 4. CTpoeHue M CBOIICTBAa OPraHMYECKHUX BeleCTB

Tema 4.1. OcHOBHOE coJiep:KkaHue OK 01

Knaccuduxanus IIK...
Teopernueckoe o0yueHue

, CTPOEHUE U

HOMCHKIJIATYPa  |[losBneHnE U pa3BUTUE OPTaHMYECKON XUMUU Kak Hayku. [Ipeamer oprannueckon

OpPraHM4eCKUX |XuMHUH. MECTO U 3HaYEHNE OPTAHUYECKOM XUMUH B CUCTEME €CTECTBEHHBIX HaYK.

BEILIECTB XHAMHUYECKOE CTPOEHHE KaK NOPSAOK COSAMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HX

BAJICHTHOCTH. OCHOBHBIE TIOJIOKEHHS TEOPUM XUMHUUYECKOTO CTPOEHHUS OPTaHHYECKUX
coequHeHud A.M. bytinepoBa. VYTIEepOAHBIA CKEJIET OPraHUYECKOM MOJIEKYJIbI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO CTPOEHUs MOJIeKyl. HM3omepus u
U30MEPBI.

[Tonsitue o QyHknuoHanbHOW rpynme. Pamgukan. [lpunnunel  kinaccudukanuu
OpPraHMYECKUX  COEAUHEHHMH. MexayHapogHas  HOMEHKIATypa W IPUHLUIIBI
HOMEHKJIaTypbl ~ OpraHMuyeckux  coeauHeHui. [lonste 00  a3orcoaepkamux
COEIMHEHMIX, OMOJOrMUYEeCKH aKTHUBHBIX BellecTBax (yrieBoAax, kKMpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BE€HO)

IIpakTuyeckue 3aHATHS

HoMenknaTypa OpraHM4eckuX COEAVMHEHUW OTACJIbHBIX KJIACCOB (HACBHILICHHBIE,
HEHACHIIICHHBIE W apPOMATHYECKHE YIJIEBOJOPOJbI, CIUPTHI, (DEHOJBI, aabICTUIbI,
KETOHBI, KapOOHOBBIE KHCJIOTBI W JAp.) CocCTaBieHHE TMOITHBIX M COKpANIEHHBIX
CTPYKTYPHBIX (POpPMYJT OpPraHMYECKHX BEIIECTB OTIEIbHBIX KJIACCOB, HCIOJB3YyS HX
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Ha3BaHMS [0 CHUCTEMAaTUYECKOW M TPHUBUAIBLHOM HOMEHKJIAType (ITHIICH, AalleTUJIEH,
rmnepuH, GeHol, GopMambIerua, YKCyCHas KUCIOTa, TIuIuH). PacueTsl mpocTteitei
(dbopMyIIBI OPraHUYECKON MOJICKYJTBI, HCXOJISI M3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OPTaHUYECKUX
COE€IMHEHUU

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenue

OU3MKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COEAUHEHUM OTAEIBHBIX KJIACCOB
(ocobeHHOCTH KITacCH(PUKAIMKA U HOMEHKIIATYpbl BHYTPH KJIacca; TOMOJIOTHUSCKHH PST 1
obmast popmyna; uzomMepus; (puznueckue CBONCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI
MOJTyYEeHUS ):

— IpeleTbHbIE YIIIEBOAOPOAb! (AIKaHbl U LUKIOAJIKaHbl). 'OpeHne MeTaHa Kak OJMH U3
OCHOBHBIX HMCTOYHMKOB TE€IIa B IMPOMBIIUICHHOCTH W ObITy. CBOHCTBAa NPUPOIHBIX
YTJIEBOJIOPOAOB, HAXOKIAEHUE B IPUPOJE U IPUMEHECHHE AJIKAHOB;

— HemnpeJenabHble (AJIKEHbI, AJIKMHbl U aJIKaJHEHbl) U ApOMATHYECKUE YTJIEBOJOPOJIBI.
I'opeHue anerniieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHHU Ui CBAapKU M
PE3KH METAJUIOB

— KHUCJOpOJCOAepKaluue COoeAuHEHUs1 (CIUPThI U (PEHOJIbI, KapOOHOBBIE KHUCIOTHI H
3(dupbl, ambIeruibl U KETOHBI, >KUPBI, YIJIEBOAbI). IIpakThueckoe MpUMEHEHUE
ATWICHTTUKOMS, riauiepuna, (enona. Ilpumenenne Qopmanbpaeruua, areTaibIeruia,
YKCYCHOM KHCJIOTBI. MblTa Kak COJIM BBICIINX KapOOHOBBIX KHUCIOT. Morolue CBOMCTBA
MbLJ1a

— a30TcoIepKaIme COECIUHEHUSI (aMuHBI " AMUHOKHCJIOTHI, OcIKm).
BricokoMONeKyIsIipHbIE  COCNUHEHHS] (CHMHTETHYECKHE U OMOJOTUYECKHU-AKTUBHEBIE).
Monomep, mosumep, CTpYKTypHOE 3BeHO. [lonmmepusanms 3Tui€Ha Kak OCHOBHOE
HampaBJICHUE €ro UCIIOJIb30BaHMS.

['eneTnyeckas cBsA3bp MEXKAY KIACCAMU OPTAHUYECKUX COCTUHEHUN

OK 01
OK 02
OK 04
IIK...
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IIpakTnyeckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COCJAMHEHUN OTHACNIBHBIX KJIAcCOB (TpUBUAJIBHAS W
MEXKJIyHApOJHAas HOMEHKJIATypa, XHWMHYECKUE CBONCTBA, CHOCOOBI MOJIY4YCHHUS):
npeaebHble (alIKaHbl U IUKJIOANIKaHbI), HEMPEAEIbHbIE (AJIKEHBI, AIKUHBI U aJIKa/IUCHBI)
U apoOMaTHUYECKUE YTIIEBOJOPOAbI, CIIUPTHI U (PEHOIBbI, KAPOOHOBBIE KUCIOTHI U AUPHI,
aNbJECTUIbl U KETOHBI, AMHUHBl M aMHUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS.
3ajaHusl HA COCTABJIICHUE YPAaBHEHUN XMMHMUYECKHUX PEAKUUNA C YYaCTUEM OPTraHUYECKUX
BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS

CocrapneHue cxem peakiuii (B TOM YHCIIe M0 MPEIJI0KEHHBIM IETI0YKaM MPEBPAIICHHI ),
XapakTepU3yIIIUX XUMHUYECKHUE CBOMCTBA OPraHUYECKUX COEAUHEHUN OTIEIbHBIX
KJIACCOB, CHOCOOBI MX TIOJYYEHUSI W Ha3BaHUE OPraHUYECKUX COCIMHEHHM 110
TPUBHAIIBHOM WJIA MEKIYHAPOAHON CUCTEMAaTUYECKO HOMEHKIIATYPE.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKHX 3aJlaHUM Ha  CBOWCTBA
OpraHUYECKUX COCIMHEHUN OTAEIBHBIX KIACCOB

JlaGopaTopHasi padora

JIabopatopHas padota “IIpeBpallieHnsi OpraHMYECKUX BEIIECTB MIPU HArpEeBaHUU'".
[Tomyuenune >TuIeHa U U3y4eHUE €ro CBOMCTB. MoIeTMpOBaHUE MOJIEKYIT M XUMHUECKUX
IpeBpallleHU Ha MpuMepe 3TaHa, dTHIIEHA, alleTUJIeHa U JIp.

Tema 4.3.
Nnentudukaru
s OPraHUYECKUX
BEIIIECTB, UX
3Ha4YEHHUE U
IIPUMCHECHHUE B
OBITOBOH U

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yuenue

buooprannueckue coenuHenud. llpumenenwe u Ouosiormueckass poJib YIJIEBOJOB.
OxuciieHre yriaeBoJ0B — MCTOUHUK SHEPTUH )KUBBIX OpraHu3MoB. O01acTy NPUMEHEHHUS
amuHoOKucnoT. IIpeBpaiienus OenkoB nuiyd B opranusme. buosornueckue (GyHKIMH
OenkoB. buonormyeckue QyHKIUU KUpPOB. Ponb OpraHMyeckod XUMUU B PEIICHUH

OK 01
OK 02
OK 04
IIK...
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MPOU3BOJICTBEH
HOM
JIESITEIbHOCTH
YyeloBeKa

npo6JieM NMUIIEeBON 6€30MacHOCTH

Ponp oprannueckoil XMMUU B pEIICHUH MPOOJIEM PHEPreTUYECcKO Oe30MacHOCTH, B
Pa3BUTHH MEAMIMHBI, CO3JaHUM HOBBIX MATE€pUAJIOB, HOBBIX HCTOYHHUKOB 3HEPIUU
(ayIbTepHAaTUBHBIE UCTOYHUKH 3HEPTUM). OMACHOCTh BO3AECHCTBUS HA KUBbIE OPTAHU3MBI
OpPraHUYECKUX BEIIECTB OTACIBHBIX KIACCOB (YIJIEBOAOPOBI, CHUPTHI, (HEHOIBI,
XJIOPOPTaHUYECKHE MPOU3BOAHBIC, ANbAETHABI U JIp.), CMBICI IOKa3aTels MpeAesbHO
JOMYCTUMOM KOHLEHTpaluu

JlaGopaTopHble 3aHATHS

JlaboparopHass pabora: “UneHTUduKasi OpPraHUYECKUX COCIAMHEHUN OTACIIbHBIX
KJIACCOB”

Nnentudukanuss OpraHMYecKUX COCAMHEHHM OTAENbHBIX KJIAcCOB (HAa MpUMEpe
aNbJIETUIIOB, KpaxMaja, YKCYCHOM KHCIOThI, OETKOB W T.M.) C HCIOJB30BAaHHEM HX
(U3UKO-XMMHUYECKUX CBOMCTB M XapaKTEepPHBIX KAYECTBEHHBIX peakuuid. JleHaTyparus
Oenka mpu HarpeBaHuH. L[BeTHble peakimu OenkoB. BO3HHMKHOBEHHE aHAIUTUYECKOTO
CUTHAjJa C TOYKM 3PEHUS XHMHYECKHUX MPOLECCOB MPU MPOTEKAHUU KAYECTBEHHOM
PEeaKIMU, MO3BOJISIONICH UACHTU(UIIUPOBATH IPEITIOKEHHBIE OPTaHUYECKUE BEIIECTBA

KonTpoJubHas
padora 3

CrpykTypa 1 CBOWCTBA OPTaHUYECKUX BELIECTB

Pa3nea 5.

Kunernveckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX
peakuui
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CkopocTb
XUMHYECKUX
peaKiuu.
XHUMHUYECKOE
paBHOBECHUE

OcHoOBHOE coJiep:KaHue

TeopeTquCKoe oﬁyqeﬂne

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (AaKTOPOB: MPUPOJIBI PEATUPYIOIINX
BEIIECTB, KOHLIEHTPALUUM pPEAarupyrollnX BELIECTB, TEMIIEpAaTypbl U  IUIOLIAJH
pPEaKIMOHHON NOBEpXHOCTU. TeruioBble 3(PPEKTh XUMHUUECKMX peakuui. OK30- U
OHJAOTEPMUYECKUE, PEAKIIUU.

O6patuMocTh peakiuii. XUMHUYECKOE PaBHOBECHE U €ro CMEIICHUE MOJl JIeHCTBHEM
paznuyHbIX (HAaKTOPOB (KOHUEHTpPALMS PEareéHTOB WM MPOAYKTOB PEAKLUH, JABJICHHE,
TeMIlepaTypa) JUIsl CO3/JaHMsSl ONTUMAJBHBIX YCJIOBUH NPOTEKAHHS XHMHYECKUX
npoueccoB. [Ipuanun Jle [HlaTense

OK 01
OK 02
IIK...

IIpakTHyeckune 3aHATHS

Pemennie mpakTHMKO-OpUEHTUPOBAHHBIX 3a/JaHUi Ha aHaiu3 (AKTOPOB, BIUSIOLIUX Ha
U3MEHEHHUE CKOPOCTM XUMHYECKOM peakuuu, B T.4. C IO3ULUHA DKOJOTUYECKU
11€J1IeCO00PAa3HOr0 MOBEACHUS B OBITY U TPYAOBOHM JEATENBHOCTH B LIETSX COXpPAaHEHUS
CBOETO 3JI0POBbS M OKPYKAIOIIEH TPUPOTHOU CPEIBI.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3aJaHUM Ha MpuMeHeHue npuHuunmna Jle-Illarense
JUISl HAXOKJICHUSI HAPABJIEHUS CMEUIEHUS PABHOBECHS XMMHUYECKON PEaKIMU YU aHAIN3
(akTOpOB, BIUSIONINX HA CMEUIEHUE XUMUYECKOTO paBHOBECHS

OK 01
OK 02
IIK...

Paznea 6.

PacTBOpBI

Tema 6.1.

OcHoOBHOE coaep:xaHue

OK 01
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[lonsaTue o Teopernueckoe o0yueHue OK 02
pacTBopax - OK 07
PactBopenune kak (uzmko-xumudeckuil mpouecc. PactBopel. CriocoObl MPUTOTOBICHUS
pactBopoB. PactBopuMocTb. MaccoBast J0Ji1  pacTBOpeHHOro BemecTBa. CMbICH IIK...
MoKa3aTessl MPeAeIbHO JOMYCTUMOM KOHLEHTpPAlMUd U €ro HUCIOJIb30BAaHUE B OLIEHKE
HKOJIOTUYECKOI 0€30MacCHOCTH.
[IpaBuia 3KOJIOTUYECKH 11€71€CO00Pa3HOT0 MOBE/ICHUS B OBITY U TPYJIOBOM JESATEIBHOCTU
B LIETSIX COXPAHEHHSI CBOETO 3/I0POBbA U OKPYKAIOLIEH MPUPOAHON CpEJbl; OMACHOCTh
BO3JICVICTBUS HA )KMBBIE OPraHU3MbI ONPEEICHHBIX BEIIECTB.
Pemienne  mpakTUKO-OPUEHTHPOBAHHBIX  PACUYETHBIX  3aJlaHUM  HA  PACTBOPBI,
UCIIOJIb3yeMbI€ B OBITOBON U MPOU3BOICTBEHHOM J1€ATEIBHOCTH YEI0BEKA
Tema 6.2. OcHOBHOe cojiep:KaHue OK 01
Hccnenosanue OK 02
CBOMCTE JlabopaTopHbie 3aHATHS OK 04
pacTBOpOB Jla6oparopnas pa6ota «[IpuroToBIeHHE PACTBOPOBY. IIK...
[IpuroroBineHue pacTBOPOB 3aJaHHOW (MaccoBoW, %) KOHUEHTpaluu (C MPaKTHUKO-
OpPUEHTHUPOBAHHBIMU BOIPOCAMU) U OIIPEAEIICHUE CPEIbl BOJAHBIX PACTBOPOB.
Pelenue 3a1ay Ha NPUTrOTOBIIEHUE PACTBOPOB
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/IePKaHMe (CoepKaHNe MPUKJIATHOT0 MOAYJIS)
Paznen 7. XuMus B ObITY ¥ POU3BOJACTBEHHOM AeSITEJIbHOCTH YeJ10BEKa OK 01
OK 02
Xumus B 06Ty  [OCHOBHOE cojlepiKaHue
- OK 04
IPOM3BOJICTBEH Teopernueckoe 00yueHmne OK 07
HOU . . N IIK...
Hogeilmre 10CTHXKEHUSI XUMUYECKON HAYKU U XUMHUYECKON TexHoioruu. Posib Xxumuu B
ﬂ:ﬁ:;?;;omﬂ 00ecCIeueHnr JKOJIOTUYECKON, SHEPreTHUECKOW M THUIIEBON O€30MacCHOCTH, Pa3BUTHH

MeauiuHbl. [IpaBuna moncka W aHajaM3a XUMHYECKOW WHGOPMAIMH U3 Pa3THYHBIX
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WCTOYHUKOB (HayyHas ® Yy4eOHO-HaydHas JHTEparypa, CpPEACTBA MacCOBOH
uHpopMmaiuu, cetb HTepHer)

HpaKaneCRne 3aHATUA

ITonck m aHanmM3 KEWCOB O MPUMEHEHUN XMMHUYECKUX BEIIECTB U TEXHOJIOTUH C YYETOM
Oynyuield npodecCuOHANBHOW NEATEIbHOCTH MO TeMaM: BaKHEHINNE CTPOUTEIbHbIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTEpHabl, KPACKH, CTEKJIO, KEpaMHKa, MaTEpUabl s
AJEKTPOHUKH, HAHOMATEpHallbl, TEKCTWIbHbIE BOJOKHA, WCTOYHHUKHA DHEPTUH,
OpraHUYeCKUe 1 MUHEPAJIbHBIC YI00pEHMUSI, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAST XUMHUS.
3ammra: IlpencraBienue pe3ynbTaTOB pelieHUS KeWcoB B (opMe MHUHHU-IOKIaAa C
Mpe3eHTaluen

IIpomesxkyTouyHasi aTTecTanus Mo IMCUMUILIHHE (3a4€T)

Bcero

36
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns  peanu3auuy MPOrpamMMbl  JIHCHUIUIMHBI  MPEITYCMOTPEHBI  CIIEIYIOIINE
CrielMaJbHbIe MOMEIICHUS: YYeOHbIH KaOWHET XUMHMM W/WIU y4eOHOW XUMHUYECKOU
J1a00paTOPHHU.

OGopynoBanne y4yeOHOro KaOuHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX  MOJEJEH  MOJIEKYJ, MOJEIN KPUCTALUIMUYECKUX  PEIIETOK,
KOJUICKITUU TIPOCTHIX W CJIOXKHBIX BEIIECTB W/HMIN KOJUICKIIUU TIOJMMEPOB; KOJUICKITHS
TOPHBIX MOPOJ U MUHEpayoB, Tabnuia MeHpaeneeBa, yueOHble (GUIBbMBI, ITUGPOBBIC
00pasoBartebHbIE PECYPCHI.

Texnuueckue cpeacrBa  O00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP sl IPE3CHTALIHIA.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3UHOBBIE MPOOKU, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJIIHHBIE TMAJIOYKH, IITATUBBI Il MPOOUPOK; MEPHBIE UUIUHAPLI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHM JAenuTenbHble muuHApuueckue (50-100 wmut), crynmku c
nectukoM, (apdopoBbie YalIKh, OUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacoOBbIE€ CTEKJa, JJICKTPOIUIMTKH, JA0OpAaTOPHBIE IITATUBBI, CIHUPTOBBIC TOPEIIKH,
CIIUYKH, MPUOOp JJI MOJY4YeHHUs] Ta3oB (WM MPOOHpKa C ra300TBOAHON TpyOKoil),
JepKaTenu JJIsi MPOOUPOK, CKISTHKU JJIS XPaHEHUS PEAKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mi1); mmaTenau; MAHLIETHI; TUTCIbHBIC MTUTIIIHI;
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKH; KOHUYECKUE
K0J10b1 Jy1s1 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE OJIOCKU JIJIsl onpenenenHust pH
Y CTaHJapTHAs UHAWKATOPHAs IIKAJIA; YHUBEPCAIBbHBIN MHANKATOP; MUIETKH Ha 1, 10,
50 mu (wnm goszatopsl Ha 1, 5 u 10 M), OOpeTKU JJIsi TUTPOBAHUS, MEAUIIUHCKUE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WiAM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ap. TabopaTopHOE 000PYI0BaHHUE.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

1. TleyaTtHble U PNIEKTPOHHBIE 00pa30BaTENbHBIE U MH(GOPMAIIMOHHBIE PECYPCHI,
PEeKOMEHIOBaHHBIE JIJII UCIIOJIh30BaHUsI B 00pa3oBaTEILHOM Mpoliecce, HE cTapiie 5
JIET C MOMEHTA U3JaHus.
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2. PexoMmeHnayeMble TieuaTHbIE M3AaHUA M0 peaju3aluu 00I1e00pa3oBaTeIbHON
JTUCHUTUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHJALUSAX [0 OpraHH3aluu
00yueHus.

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTposp 1 olieHKa pe3yibTaToB 0O0ydEHHUS OCYIIECTBIISICTCS MperojiaBaTeeM
B IIpOIeCCE€ TMPOBEACHHUS TMPAKTHUYECKUX 3aHATAA W Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIMIOJTHEHUS OOYyYaIOIMMUCA WHIWBHUAYAJIbHBIX 3aJaHUMH,
MIPOCKTOB, HCCienoBaHUN. Pe3ynbTaThl OOy4YeHHUS OMNPENESIOT, YTO O0ydJaroniuecs
JOJDKHBl  3HAaTh, I[OHMMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUH H3YyUYCHUS
JTACIUTLIAHBL.

Jns dbopMupoBaHuUs, KOHTPOJIS U OLEHKH PE3YJIbTaTOB OCBOCHHUS Y4EOHOM
JUCIUIIAHBI HCTIOJB3YETCSl CHUCTEMa OLICHOYHBIX MEPOIPUSITUH, TPEACTaBISAIONIAs
c000M KOMILIEKC YUCOHBIX MEPOIPHUATHM, COTIAaCOBAaHHBIX C pe3yJbTaTaMu 00YUYEHHUSI
u chopmymupoBanHbix ¢ ydetoMm DPI'OC COO (mpeaMmeTHbIE pPeE3ynbTaThl 110
mucuumunae) u GI'OC CIIO.

OK/IT | Moayas/Pa3znen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTart 00yueHust .
K Ma MepOnpUATHIA
| | OcHoBHOe coaepxkaHue
1 DopMyJIHPOBATH
Paznea 1. OcHoBBI PMYyIHEP
0a30Bble MOHATHSA U
CTPOCHUS BelecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenue atoMmoB  |CoOCTaBIsATh 1. Tect «CtpoeHue aTomoB
XUMHUYECKUX XuMuueckue GopMyIibl [ XUMUYECKUX JIEMEHTOB U
DJIEMEHTOB U COCIMHEHUH B PUPOAA XUMUYECKOU
npupozaa COOTBETCTBUH CO CBA3U.

XUMHUYECKOH CBS3M  |CTEIEHBIO OKUCIIEHHS |2. 3aJa4d HAa COCTABJICHUE
XUMHUYECKUX XUMHUYECKUX POPMYIT
AJIEMEHTOB, UCXO/ISl U3 |ABYXaTOMHBIX COETMHEHUM
BAJICHTHOCTH U (oKCHIIOB, CYIb(PHUIOB,
AJIEKTPOOTPUIIATEIBHO [TUJIPUIOB U T.I1.).

CTH 3. 3aganug Ha

CUMBOJIMKHA ¥ Ha3BAaHUU
COEIMHEHNUHN 1O
HOMEHKJIaType

UCIOJIL30BAHUE XUMHUYECKOU
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONpUATHI

MEKTyHApPOIHOTO COI03a
TEOPETUUYCCKON U
MPUKIIATHON XUMUU 1
TPUBHAIBHBIX Ha3BaHUM JJIsI
COCTaBJICHUS XUMHUYECKHUX
dbopMyI1 TByXaTOMHBIX
COeMHEHUM (OKCUIOB,
cylb(UI0B, TUAPUIOB U T.II.)
U IPYTUX HEOPTaHUICCKUX
COE€IUHEHHUN OTAEJIHLHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuoauueckuii
3aKOH U Ta0IUIa
J.1. MenneneeBa

XapaKkTepu3oBaTh
XAMUYECKUE
3JIEMEHTHI B
COOTBETCTBHHM C UX
MOJIO’KCHHEM B
MEPUOINYECKOU
CUCTEME XUMHUYECKHUX
anemenToB [I.W.
MenneneeBa

1. Tect «Merammueckue /
HEMETAJNIMYECKUE CBOMCTRBA,
3JICKTPOOTPULIATEIILHOCTD U
CPOJACTBO K BJIEKTPOHY
XUMHYECKHUX 3JICMEHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
IIOJIO)KEHUEM B
MIEPUOANYECKON CUCTEME
XUMHYECKHX raemeHToB 1. 1.
Meunneneenay.

2. ITpakTnueckue 3aaHus Ha
YCTAHOBJIEHHUE CBSI3U MEXKY
CTPOEHHUEM aTOMOB
XUMHYECKHUX AJIEMEHTOB U
MEPUOJNYECCKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHX
3JIEMEHTOB U UX COCAUHECHUU
B COOTBETCTBHUM C
TM10JIOKEHUEM
[Tepnoanyeckoir cucreme.

3. IIpakTuko-
OPUECHTHUPOBAHHBIE
TEOPETUUECKUE 3aJJaHUsI Ha
XapaKTepU3alnio
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONpUATHI

XAMUYECKHUX JJICMCHTOB:
«Mertammueckue /
HEeMETaJIJINYeCKHe CBOIMCTRA,
AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JICKTPOHY
XAMUYECKHX DJICMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIO)KCHUEM B
MEePUOANIECKON CHCTEME
XUMHYECKHX IJIEMEHTOB
J.1. MennaeneeBa»

Paznen 2.
XuMHu4YecKue
peakuuu

Xapakrepu3oBathb
THIBI XUMHUYECKHX
peaxkuui

KonTpoabnas padora
«CTpoeHue BelecTBa u
XUMHYECKHE PeaKIun»

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuii

CocraBisaTe peakuumn
COCIUHECHHS,
pazyioxeHusi, 0OMeHa,
3aMelIeHHUs,
OKHCIIUTEIIbHO-
BOCCTAHOBHUTEIIHHBIC
peakIuu

1. 3agaun Ha cocTaBiIeHUE
YPaBHEHUN pEAKIIUI:

— COCMHEHUS, 3aMEIICHUS],
pazyioxeHusi, 0OMeHa;

— OKHUCJIUTENIbHO-
BOCCTaHOBUTEIbHBIX
peaKiuii C UCOJIb30BAaHUEM
METO/Ia JIIEKTPOHHOTO
Oaytanca.

2. 3a1a4M HaA pacyeT MacChl
BellleCTBA WU 00bEMa

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
WM 00BEMY OJTHOTO U3
YYaCTBYIOIIUX B pEaKIUU
BEILIECTB; paCYEThI

Macchl (00béMa, KOJIMUeCcTBa
BEILIECTBA) MPOYKTOB
peakuu, eciau OJIHO U3
BEILIECTB UMEET NMPUMECH
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONpUATHH
2.2 Onexrposntryeckast |{CocTaBIsATh 1. 3aganus Ha cocTaBlieHUE
JUCCOIINAITUS U ypaBHEHUS MOJIEKYJISIPHBIX U MOHHBIX
MOHHBII 0OMEH XUMUYECKUX PEAKIMU |peaKIuil C y4aCTUEM KUCIIOT,
MOHHOTO OOMEHa C OCHOBaHMI U coJei,
y4acTUeM YCTaHOBJICHHE U3MEHEHUS
HEOPraHWYEeCKHX KHCIIOTHOCTHU CPEAbI
BEILIECTB 2. JIabopatopHas pabota
"TUIBI XMUMUYECKHUX
peakuii”
3 Pasznea 3. Crpoenue HUcciaenoBars KonTpoabHas padora
U CBOMCTBA cTpoeHue u cBoiicTBa |[«CBOMCTBA
HEOPraHW4YeCKHX |HEOPraHu4ecKHX HEOPraHN4YeCKUX BeleCTB»
BeLeCTB BeLeCTB
3.1 |OK 01 |Knaccuduxkanmus, Knaccudumuposars  |1. Tect «Homenknarypa u
[1K.. HOMEHKJIaTypa u HEOpPTraHWYECKHE Ha3BaHUE HEOPTaHUYECKUX
CTpOEHUE BEIIECTBA B BELLECTB UCXOJIS U3 UX
HEOPTaHUYECKUX COOTBETCTBHUH C HX XUMUYECKON (POpMYIIBI MU
BEILECTB CTPOEHUEM COCTaBJICHHE XUMHYECKOU

bopMyIIbl UCXOSI U3
Ha3BaHUS BELIECTBA 110
MEXKIYHAPOIHOW WU
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3ama4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMUYECKOTO AJIEMEHTa
(coennHeHUs1) B MOJIEKYJIE
(cmecn).

3. IlpakTuyeckue 3agaHus 1o
KJ1accu(pUKaIIH,
HOMEHKJIaType U
XUMHUYECKUM (popMyam
HEOPTaHUYECKUX BEIIECCTB
Pa3JIMYHbBIX KIJIACCOB.

4. IlpakTruecKkue 3aJlaHusl Ha
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONpUATHH
ONPEAECTICHUE XUMUYECKON
AKTUBHOCTHU BEILIECTB B
3aBUCUMOCTH BUQ
XUMUYECKOM CBS3M U THUIIA
KPUCTAJUIMYECKON PEIIeTKU
3.2 |OK 01 |®usuxo-xumuyeckue|yY cTaHaBIUBATDH 1. Tect «OcobeHHocTH
OK 02 |cBoiicTBa 3aBUCUMOCTH (PU3HKO- |XUMHUYECKHX CBOMCTB
[IK... |HEeopraHHYECKUX XUMHUYECKUX CBOMCTB |OKCUIOB, KUCIIOT,
BEILIECTB HEOPTraHUYECKUX OCHOBaHMM, aM(POTEPHBIX

BEILIECTB OT CTPOEHUS
aTOMOB U MOJIEKYJI, &
TaKXe TUMa
KPHUCTAJUINYECKON
pELIETKH

TUAPOKCUIOB U COJIEW».

2. 3agaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
pEaKLHM C y4aCTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHIOB METAJJIOB,
HEMETAJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBAHHUHU U
aM(OTEepHBIX TUIPOKCHUJIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTepU3yOIIUX UX
CBOMCTBA U CITOCOOBI
MOJTy4YECHUS.
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONpUATHH
3. [IpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUUECKHE 3a]JaHUS HA
CBOKCTBA U MOJIyYEHUE
HEOPTaHUYECKUX BEILIECTB
3.3 | OK 01 |HNnentudukarus HUccnenosats 1. [IpakTuko-
OK 02 |HeopraHn4eckux Ka4yeCTBEHHBIC OPUEHTUPOBAHHBIC 3a]JaHUS
OK 04 (BemiecTB peaKuuu 10 COCTABJICHUIO
HEOPraHUYECKUX XUMUYECKUX PEAKIIUN C
BEIIIECTB y4aCTHEM HEOPraHUYECKHUX
BEILIECTB, UCIIOJIb3YEMBIX JJIS
UX UJICHTU(DUKAIUY.
2.JlabopaTtopHas pabora:
“Unentudukarus
HEOPraHUYECKUX BEIIECTB”
4 Pasznea 4. Crpoenue HUcciaenoBars KonTpoabHas padora
U CBOHCTBA cTpoeHne U cBoiicTBa («CTpoeHue U CBOMCTBA
OPraHN4YecKuX OPraHu4ecKnx OPraHUYecKNX BellecTB
BelecTB BelleCcTB
4.1 | OK 01 |Knaccudukammus, Knaccudpunuponathb 1. 3aganus Ha cocTaBIeHUE
IIK... |cTpoeHme u OpPraHUYECKHUe Ha3BAHUU OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCIMHECHUH M0 TPUBUAJIBHON
OpTraHUYECKUX COOTBETCTBHHM C UX WJIU MEXKTyHapOIHOU
BEILIECTB CTPOECHUEM CUCTEMAaTU4YECKOM
HOMEHKJIAType.

2. 3agaHus Ha COCTaBJIECHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYECKUX BEIIECTB
OTZIETBHBIX KJIACCOB.

3. 3agaum Ha onpeieNieHne
npocreieit GopMyIibl
OPTraHNUYeCKON MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONpUATHI

4.2

OK 01
OK 02
OK 04
IIK...

CBoiicTBa
OpraHUYEeCKUX
COeIMHEHUN

YcTanaBauBaTh
3aBUCUMOCTH (PHU3UKO-
XUMHYECKHX CBOMCTB
OpraHUYECKUX
BEILIECTB OT CTPOSHUS
MOJIEKYTI

1. 3amanus Ha cocTaBJIEHUE
ypaBHEHUN XUMHYECKUX
peakiuii ¢ yyactuem
OpraHUYeCKUX BEIIECTB Ha
OCHOBAaHHMH MX COCTaBa U
CTPOCHUSI.

2. 3ajaHus Ha COCTaBJICHUE
ypaBHEHUN XUMHYECKUX
peaKuui, WIUTIOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA C
y4e€TOM MEXaHU3MOB
IPOTEKAHUS TaHHBIX
pEaKIMI U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. PacueTrHbie 3a1a4d 11O
ypaBHEHUSIM pEaKIIUii ¢
y4acTUEeM OPTaHUYECKHUX
BEILIECTB.

4. JJabopaTopnas pabota
“IIpeBparieHus
OpTraHUYECKUX BEIICCTB MPHU
HarpeBaHUM"

4.3

OK 01
OK 02
OK 04
IIK...

Nnentudukanus
OpTraHUYECKUX
BCILIECTB, UX
3HAYCHHUE U
MIPYMEHEHHE B
OBITOBOH U
MPOU3BOJCTBEHHOM
JIESITEIbHOCTH
yeJIoBeKa

Uccnenosats
KaueCTBECHHBIE
peaKumnu
OPTaHUYECKUX
COCJIMHCHUU
OTJIETBLHBIX KJIaCCOB

1.IIpaktuxo-
OPUEHTUPOBAHHBIE 3aJIaHUS
10 COCTaBJICHUIO
XAMUYECKUX PEAKIIUM C
y4acTUEeM OPTaHUYECKHUX
BEILIECTB, B T.4.
UCIIOJIB3YEMBIX ISl UX
uACHTU(UKALMY B OBITY U
MIPOMBIILJICHHOCTH.
2.JIabopaTopHas pabora:
“UneHTrdukarus
OPraHUYECKUX COCIMHCHUN
OTIEJIBHBIX KJIacCOB”
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONpUATHH
3) Paspea S. XapakTepu30BaTh
Kunernueckue u  |BJIMSIHHE Pa3JIMYHBIX
TEPMOJAMHAMHYECK |(PAKTOPOB HA
He 3AaKOHOMEPHOCTH [PABHOBECHE H
NMPOTEKAHUS CKOpPOCTh
XUMHYECKHUX XHUMHYECKHUX
peakumu peakuuiu
5 |OK 0l |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 |[xumudeckux BIIUSTHUE TEOPETUUYECKUE 3aaHUs HA
[IK... |peakumil. KOHIICHTpAIUHU aHanu3 (paKkTopOB,
XHAMHUYECKOE pearupyromumx BIIMSAIOIINX HA U3MEHEHUE
paBHOBECHE BELIECTB U CKOPOCTH XUMUYECKON
TEMIIEPATYPhI Ha peakuuu. [IpakTuko-
CKOPOCTh XUMUYECKHUX |OPUEHTUPOBAHHBIC 33/ IaHHUS
peakuuii Ha MMPUMEHEHUE MTPUHIIUATIA
XapaxkTepu3oBaTh Jle-lllarenbe mis
BJIMSIHUE U3MEHEHUSI  |HAXO0KJICHUS HANpaBIEHUS
KOHIICHTPALINU CMELICHUS PABHOBECUS
BELLECTB, PEAKLIUU XUMHUYECKON peaklnu U
Cpenbl U TeMIeparypsl |[aHau3 GakTopos,
Ha CMELICHUE BJIMSIOIINX HA CMEIICHHE
XUMHUYECKOTO XUMHUYECKOTO PAaBHOBECHS
paBHOBECHS
6 HccnenoBath
Pa3zpgea 6. HCTHHHBbIE PACTBOPbI
PacTBOpHBI ¢ 3aJTaHHBIMHU
XapaKTepUuCTUKAMM
6.1 |OK 01 [(ITousrue o Paznuuars uctunneie |1. 3amaum Ha NPUTOTOBJICHUE
OK 02 |pactBOpax pacTBOPHI pacTBOPOB.
IIK ... 2. IlpakTuko-

OpPUEHTUPOBAHHBIE
pacueTHbIe 3a/IaHus Ha
JTUCTIEPCHBIC CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOU3BOJACTBEHHOM
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONpUATHH
JEATEIIbHOCTH YeJI0OBEKa
6.2 | OK 01 |HccaenoBanue Uccnenosars ¢pusuko- |JlabopaTopHas padbota
OK 04 |cBOiCTB pacTBOpOB |xuMuueckue cBorictsa |“IIpuroroBneHue pacTtBopoB”
IIK ... VCTUHHBIX PACTBOPOB
Il | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE COAeP KAHNE (COAEPKAHNE NPUKIIATHOTO
MO/YJIf)

7 Pasznea 7. OuenuBarsb 3amura Keiica (¢ yueroM
XuMus B ObITY 1 |[IOCJIEICTBUS Oynymen
IPOM3BOJACTBEHHOI (OLITOBOH U Npo¢eccuoHANbHOMN
AeSITeJIbHOCTH NPOU3BOJACTBEHHON |1eSITeJIbHOCTH)
YeJI0BeKa AeSITeJIbHOCTH

YeJI0BeKa ¢ No3uuui

JKOJIOTHYECKOMI

0e30macHOCTH
OK 01 |(Xumus B ObITY U OruieHuBaTh Keiic (c yuerom Oymymeit
OK 02 |npou3BOACTBEHHOW |MOCIEACTBUS OBITOBOM [MPO(ECCHOHATBHON
OK 04 |mesreapHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIIBHOCTH)
OK 07 |4genmoBeka eI TEIILHOCTH Bo3MoOKHBIE TEMEI KENCOB:
IIK ... yenoBeka ¢ no3uuuid  |1. [loTennenue knumara u

IKOJIOTHYECKOU
0€e30IacHOCTH

BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. bBynymue marepuansl 11
aBHa-, MaIllMHO- U
pUOOPOCTPOCHHUS.

3. HoBsle maTepuans! s
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
PACTUTENBHBIX TPETapaToB
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