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

1.1. MecTo  AUCUHMIUIMHBI B  CTPYKTYpe  OCHOBHOIi  mpodeccHOHAILHOM
o0pa3zoBaTeIbHOM MPOrpaMMblI

OO6mieoOpa3oBaTenpbHas JUCHHMIUIMHA «XUMHUS»  SBISETCS  00sA3aTEIBPHOW  YaCThIO
001e00pazoBaTeLHOTO IIMKIIa 00pa3oBaTelibHON Mporpammel B cooTBeTcTBrM ¢ I'OC CIIO
10 JAHHOM CIIEIUATIBbHOCTH.

1.2. lean u miiaHupyemble pe3yJibTaThl 0CBOCHUS JUCITUTIIMHBI
1.2. MecTo JUCIUIUIMHBL B CTPYKTYpE 00pa30oBaTeIbHOMN MPOTpaMMBbl

OJ1.00 OO01e006pa3zoBaTeIbHBIA YUCOHBIHN ITUKIL.

1.2.1. lean u 3axa4y JUCHUTIIIMHBI

dopMHUpPOBaHUE Y CTYJICHTOB MPEACTABICHUS O XUMUUYECKON COCTaBISIONICH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa KaK OCHOBBI MPUHSATHS PEIICHUHN B KU3HCHHBIX W TIPOU3BOJICTBEHHBIX
CUTyalUsX, OTBETCTBEHHOI'O MOBEJACHUS B IPUPOAHOU Cpelie.

3agauM JMCUMIIMHBI:

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

2) pa3BUTh YMEHHUS COCTaBJISITh (POPMYJIbI HEOPraHUYECKUX U OPraHUYECKUX BEIECTB,
YpaBHEHUS XWMHUYECKHX PEAKIHMH, OOBSICHATh WX CMBICI, HWHTEPIPETUPOBATH PE3YJIBTATHI
XUMUYCCKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKA MPOBEACHUS MPOCTEUIINX XHUMHYECKUX IKCIEPUMEHTATBHBIX
UCCJIEIOBAaHUM C coOMrofeHueM TmpaBwi Oe3omacHOro oOOpaieHusi ¢ BEIEeCTBAMHU U
71a60paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHUS UCIOJIH30BaTh HHPOPMAIIMI0O XUMHUYECKOTO XapaKTepa U3 pa3IudHbIX
HMCTOYHHUKOB,;

5) cdopmupoBaTh yMEHHUS MPOTHO3UPOBATH TOCIECACTBUS CBOCH JIESITEIBHOCTH H
XUMUYCCKUX MPUPOTHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MTPOIICCCOB,;

6) cdhopmupoBaTh MOHUMAHWE 3HAYUMOCTH JIOCTHKCHUN XUMHUYECKOW HAyKd U
TEXHOJIOTHH JIJISl pa3BUTHS COITUATBHON U TPOU3BOJICTBEHHOM cdep.

TpeOoBaHus K YPOBHIO OCBOCHHS COJEPKAHUSA JUCHUILUIUHBI:



[Ipouecc wm3ydyeHHMs [OUCUMIUIMHBI HampaBi€H Ha (OPMHPOBAHUE  CIEIYIOIIHUX
KOMIETEHIIUN IO JAaHHOW CHEIUAIbHOCTH:
OK Ol1. Boibupats criocoObl perienus 3a1ad npodeccuoHalIbHOM 1eATeIbHOCTH
IPUMEHUTENBHO K PA3JINYHBIM KOHTEKCTaM;

OK 02. Mcnonbs30BaTh COBPEMEHHBIE CPECTBA TOMCKA, aHAIN3a U UHTEPIIPETALUN
UHpOpMaIK U UH(POPMALIMOHHBIE TEXHOJIOTHH JUIsl BBIITOJIHEHUS 3aa4 NPOPeCCUOHATbHON
NEeSATENbHOCTH;

OK 03. IlmanupoBaTh W peaM30BBIBATH COOCTBEHHOE MPO(HECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO IEATEIHHOCTD B MpodeccruoHanbHO cdepe, UCIOIb30BaTh
3HAHMS 10 MPABOBOM U (PUHAHCOBOW IPaMOTHOCTH B PA3JIMUHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. D¢ dexTrBHO B3aUMOAECHCTBOBATH U PabOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymiecTBisATh YCTHYIO M NMCBMEHHYIO KOMMYHHUKAIIMIO HAa TOCYIAPCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ yaeToM 0COOEHHOCTEN COIMATBHOTO U KYJABTYPHOTO KOHTEKCTA;

OK 06. [IpostBAATE rpakIaHCKO-NIATPUOTUYECKYIO TO3ULINIO, JEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHUE HAa OCHOBE TPAJAULMOHHBIX POCCUMCKUX AYXOBHO-HPABCTBEHHBIX LIECHHOCTEH, B TOM
YUCJIE C YYETOM TAPMOHH3ALUA  MEXHAIMOHAIBHBIX U MEKPEIUTHO3HBIX OTHOIIEHUH,
IIPUMEHSTH CTaHIAPThl AHTUKOPPYIIIMOHHOTO OBEACHUS;

OK 07. ConeicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH Cpefibl, PECYpPCOCOEPEKEHUI0, TPUMEHSTh
3HaHUS 00 UBMEHEHHUH KJIMMaTa, IPUHITUIBI OEPEKIIMBOTO POU3BOJCTBA, dPPEKTUBHO
JNEUCTBOBATH B UPE3BbIYANHBIX CUTYALIUSX;

OK 08. Ucmonb3oBarh cpefacTtBa (U3HUECKONW KYIbTYpbl JUISI COXPAHEHUS U YKPETUICHHUS
3I0pOBbsI B Mpolecce NpoPecCUOHATBLHON IEATENTbHOCTH U MOAAepKaHUsI HEO0XOIUMOIO
YpOBHS (PU3UUECKOM MOATOTOBICHHOCTH.

OK 09. [Tonb3oBarbcst NpoheCcCHOHAIBHON JOKYMEHTAlUEW Ha TOCYJapCTBEHHOM U
WHOCTPaHHOM S3BIKaXx.

JIN4HOCTHBIE, MeTanpeIMeTHbIC U MPeAMETHbIE Pe3yJIbTAThI 0CBOCHUA Y4eOHOM
AMCHUIIUHBI.

JIn4HOCTHBIE  Pe3yJbTaThl OCBOEHUSI OCHOBHOM  00pa3oBaTENbHON  MPOrpamMMbI
JOCTUTAlOTCSI B €IMHCTBE Y4YEOHOW W BOCIUTATEIBHOM JEATEIbHOCTH OpraHHU3alluy,
OCYILECTBISIONIEH 00pa3oBaTeNbHYI0 JAEATEeIbHOCTh, B COOTBETCTBUU C TPAJUIUOHHBIMU
POCCUHCKUMH COLMOKYJIbTYPHBIMHU, HCTOPUYECKUMHU U TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
NPUHATHIMU B OOILECTBE NpaBUJIaMU M HOPMaMU TOBEIEHUS, U CIOCOOCTBYIOT MpoLEeccam



CaMOITO3HAaHUs, CAMOBOCIIUTAHUSI U CAMOPAa3BUTHUSA, PA3BUTUS BHYTPEHHEW MO3ULUN JTUYHOCTH,
NaTpUOTU3MA, TPAXKIAHCTBEHHOCTH, YBAXKEHUS K NMaMATH 3alIUTHUKOB OTedecTBa U MOJABUTaM
I'epoeB OteuecTBa M cTapumieMy IOKOJEHHUIO, 3aKOHY M IPABONOPSIKY, TPYAY, B3aUMHOTO
YBaXEHUs, OEpEeKHOro OTHOWIEHHS K  KYJIbTYpHOMY  HACICAUID W TPaJAMLMAIM
MHOTOHAIIMOHAIIBHOTO Hapoaa Pocculickon denepanuu, Npupoae U OKPYKAIOIIEH Cpeae.
JInuHOCTHBIE  pe3yJbTaThl OCBOEHUS OCHOBHOM 00pa3oBaTENbHON  MPOrPaMMBI

OoOydarolmuMucst  JODKHBI ~ OTpakaTb  TOTOBHOCTh M CHOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSl  C(POPMUPOBAHHON  BHYTPEHHEH TO3UIMENH JIMYHOCTH, CHUCTEMOM
[IEHHOCTHBIX ~OPHUEHTALIMM, TIO3UTUBHBIX BHYTPEHHHUX YOEXKIECHHUH, COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM LIEHHOCTSIM POCCUMCKOTO OOIIECTBA, pAaCIIMPEHUE KU3HEHHOTO OIbITa U OTbITa
NEATENbHOCTH B IIPOLIECCE  pEaJM3alMid  OCHOBHBIX  HAIIPaBJICHUN  BOCIUTATEIILHOM
NEeSATEIBbHOCTH, B TOM YHCJIE B YACTH:

IPa)KJaHCKOTO BOCIIUTAHUSA:

c()OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3ULMHM  OOYYarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0 OOLIECTBA;

OCO3HAaHUE CBOUX KOHCTUTYLHMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)kK€HHE 3aKOHA U
IIPaBONOPSAKA; IPUHATHE TPaJIMLMOHHBIX  HAllMOHAJbHBIX, 0011eYeI0BEYECKUX

I'YMaHHCTHYECKUX U JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh TMPOTUBOCTOSITh HJICOJOTMU SKCTPEMHU3Ma, HAUUMOHAIN3Ma, KCEHOPOOUH,
JUCKPUMHUHALIMY IO COLUATIBHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM [IPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBHOCTh B HHTEpPECax TIpa)kIaHCKOro OOIIEeCTBa,
y4acTBOBaTh B CAMOYIPABJIEHUH B 00111€00pa30BaTEIbHON OpraHU3alii U JETCKO-IOHOLIECKUX
OpraHu3aLMSIX;

YMEHUE B3aWMOJECHCTBOBATh C COLMAIBHBIMH HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMU U Ha3HAUCHUEM;

FOTOBHOCTh K TyMAaHUTAPHOH M BOJIOHTEPCKON JI€ATEIbHOCTH; NaTPUOTUYECKOTO
BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN IpaskIaHCKON UICHTUYHOCTH, MATPUOTU3MA, YBAKCHUS K
CBOEMY HapOJy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PoanmHON, ropmoctu 3a CBOM Kpail, CBOIO
Poauny, CBOH S3BIK U KYJBTYPY, IPOLUIOE U HACTOALLEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOILLIEHNE K FOCYJapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U MIPUPOJHOMY
HAaCJEeIMI0, NaMsATHUKAM, TpaaulusasM HapoaoB Poccum, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/IE;

ujeiHas yoexxJIeHHOCTh, TOTOBHOCTb K CIIYKEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a €ro Cyaboy;

JTyXOBHO-HPABCTBEHHOTO BOCIIUTAHMUS:



OCO3HaHWE  JYXOBHBIX IIEHHOCTEH  POCCHMCKOTO  Hapoja; CchOpPMHPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETo;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMUM POAUTEISIM M (WIH) JOpPYTHMM 4YJI€HaM CEMbH,
CO3JaHHI0 CEMbHM HA OCHOBE OCO3HAHHOTO IIPUHATHUS LEHHOCTEW CEMEWHOW JKHW3HU B
COOTBETCTBHUH C TPAAUIUSIMU HAPOJI0B Poccuu; acTeTHUECKOr0 BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/la U OOILIECTBEHHBIX OTHOIIICHUIA;

CIIOCOOHOCTh BOCIPUHUMATH DPa3IUYHbIC BUIbI HCKYCCTBa, TPAJAMIIMH U TBOPUYECTBO
CBOETO U JPYTUX HAPOIOB, OILIYIIATh SIMOIIMOHATFHOE BO3ICHCTBIE HCKYCCTBA;

yOEXKIACHHOCTh B 3HAYMMOCTH JIJISl JINYHOCTH M OOINECTBAa OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHUE MPOSBISATH
KauyecTBa TBOPUYECKOU JIMYHOCTH;

($u3MYECKOT0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh 3J0pPOBOr0 M Oe30macHoro oOpa3za JKU3HHU, OTBETCTBEHHOI'O
OTHOIIICHUS K CBOEMY 3/I0pPOBBIO;

noTpeOHOCT, B (DU3MYECKOM  COBEPIICHCTBOBAHUH,  3aHATHAX  CIIOPTHBHO-
03/I0POBUTEIHHOMN JEATEITHHOCTHIO;

AKTUBHOE HETIPUSATHE BPEIHBIX MPUBBIUEK U UHBIX ()OPM MPUUUHEHUS Bpeaa GU3NIeCKOMY
U TICUXUYECKOMY 3710POBbIO;

TPYZAOBOI'O BOCIIUTAHHUS:

TOTOBHOCTH K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTepPCTBa, TPYAOJI00HE;

TOTOBHOCTb K aKTUBHOM JESATEIFHOCTH TEXHOJIOTHUECKOM M COIMAIbHOM HApaBIeHHOCTH,
CHIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATh M CaMOCTOSITENIbHO  BBIMOJHITH — TaKyHO
JeSITeIbHOCTD;

MHTEpEC K pa3muyHbIM cdepaM MpodeccuoHANTBbHON AESITeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HaHHBIN BBIOOP Oyymiel MpoeCcCuu 1 pearTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHMIO W CaMOOOpa30BaHUIO Ha MPOTSIKEHUH BCEH
KU3HU; IKOJIOTUYECKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KyJIbTYypbl, TOHUMaHHE BIHWSHUSA COIMAILHO-
YKOHOMUYECKUX TPOIECCOB HA COCTOSHUE TPUPOJHOW W COIMAIBLHOW CpEAbl, OCO3HAHUE
J100aJIbHOIO XapakTepa dKOJOTMYECKUX MPoOJieM;



IUIAHUPOBAaHUE U OCYILECTBIICHHE ICHCTBUI B OKPYXKAlOLIEH Cpele Ha OCHOBE 3HAHUS
LeJIEN YCTOMYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEIIPUATHE ACUCTBUM, IPUHOCALIUX BPEIl OKPYKAOIIEH CpEAE;

yMEHUE IPOTHO3UPOBATh HEOJIaronpusTHbIE 9KOJIOTUYECKHE MOCJIEICTBHUS
MIPEANPUHUMAEMBIX JEUCTBUM, IPEAOTBPAILATH UX;

paCUIMPEHUE OIbITA AEATEIbHOCTH IKOJIOIMYECKON HAPaBICHHOCTH; LIEHHOCTH HAYYHOTO
MO3HAHUS:

Cc()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUST HayKd U OOILNECTBEHHON NPAaKTHKH, OCHOBAaHHOTO Ha JWajJore KyJbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHME SI3bIKOBOM M YUTATEJIBCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBUS
MEXy JIOJbMHU U MMO3HAHUS MUPA;

OCO3HAaHHWE LIEHHOCTU HAyYHOH AESTENbHOCTU, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
HCCJIEI0BATENBCKYIO IEITEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

MertanpeamMeTHble pe3ylbTaThl OCBOEHHMSI OCHOBHOM O0pa30BaTEIbHOW MPOrpaMMBI
JOJDKHBI OTPAXKATh:

OBnazieHne YHUBEPCAIbHBIMU Y4€OHBIMH I103HABATEIbHBIMU AEHCTBUSIMHU:

a) 6a30BbIE JJOTMYECKHE JCHCTBUS:

CaMOCTOATENbHO (OPMYJIMPOBATh W aKTyaJIU3UpOBaTh MpPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK UM OCHOBAHUA JJI CpaBHEHUS, KilacCU(PUKaUu
1 0000IIeHNS;

ONpENENATh LENN JEATEIIbHOCTH, 3aJaBaTh MapaMeTpbl MU KPUTEPUM HX JIOCTHIKECHUS;
BBISIBJIATh 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B PACCMAaTPUBAEMBIX SBJICHHSIX;

BHOCUTh KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHUBAaTh COOTBETCTBUE PE3YJbTAaTOB LEISAM,
OLICHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

pa3BUBaTh KPEATUBHOE MBILIUICHHE MPU PEUIEHUWU >KU3HEHHBIX MpoOiem; 0) Oa3oBbIe
HCCIIE0BATENbCKHUE JEHCTBUS:

BIIAJIETh HaBBIKAMHM  y4e€OHO-MCCIEIOBATENbCKON U IPOEKTHOU

JESTeIbHOCTH,  HaBBIKAMH pa3pelIeHus MpooeM;

CIIOCOOHOCTP M TOTOBHOCTb K CaMOCTOATEIBHOMY TIOMCKY METOJOB pEIICHHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHBIX METOJOB MO3HAHUS;

OBJIAJICHUE BHUJIAMU JEATEIBHOCTH IO MOJYYEHHUIO HOBOI'O 3HAHUS, €r0 MHTEpPIpETaluHy,
npeoOpa3oBaHUI0 M TMPUMEHEHHIO B PAa3JIMYHbIX YYEOHBIX CHUTyalUsX, B TOM YHCIE MpH
CO3JJaHUU YYEOHBIX U COLIMATIbHBIX MPOEKTOB;



dbopMHUpOBaHME HAYYHOTO THUIA MBIIUICHUS, BJIaJICHHE HAYYHOM TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJlayd B 0Opa30BaTEIbHOWU JEATEIBHOCTU U
KU3HCHHBIX CUTYAIUAX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3UM W aKTYaJU3UpOBATh 3a/ady, BBIJIBUTAThH
TUIOTE3y €€ peIIeHUs, HAXOJWTh apTyMEHThI JUIsl JOKAa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMETPhl U KPUTCPUH PEIICHUS,

aHAJIM3UPOBAaTh TIOJIyYCHHBbIE B XOJE PpEIICHUS 3aJaud pe3yJbTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIIEHUBATh MIPUOOPETEHHBIN OIBIT;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI C YYETOM aHajIn3a UMEIOLIUXCS MaTepUaIbHBIX
¥ HeMaTepUaIbHBIX PECYPCOB;

OCYIIECTBIISTh 1[eJICHANPaBICHHBIN MOMCKIIEpEHOCa  CPEJCTB U

croco0oB  AeHcTBUS B MPOGECCHOHAIBHYIO CPENY;

yMETh [EPEHOCUTh 3HAHUS B T[IO3HABATEJIbHYIO U  MPAKTHUYECKYI  00JacTu
KU3ZHENIEATebHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC HJIEU, MpeJiaraTh OPUTMHAJIbHBIE TMOJXOJbl M PEIICHUS;, CTaBUTh
MpoOJIEMBI U 3a/1a4H, JIOMYCKAIOIIKNE allbTepHATUBHBIC pellieHus; B) paboTta ¢ uHbopmalmei:

BIIQJICTh HABBIKAMHM TOJyYeHUS WHQPOPMAIMM W3 HWCTOYHWKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBISITh TOWCK, aHAIM3, CHCTEMAaTH3allMi0 U HWHTEPIPETAIHIO
nH(OpPMAITUU PAa3TMYHBIX BUIOB U (DOPM MPEICTABICHUS;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (pOpMaTax ¢ yueTOM Ha3HauYeHUs UHPOPMAIIUU U 11ETIEBON
ayJIMTOPHH, BBIOUPAsi ONTUMANIbHYIO (DOPMY MPEJCTABICHUS U BU3YaTU3aIINH;

OIICHUBATh JOCTOBEPHOCTH, JETMTUMHOCTh MH(OpPMAIIUU, €€ COOTBETCTBHE MPABOBHIM U
MOPAJIbHO-3THYECKUM HOpMaM;

HCITOJIB30BaTh CpPEACTBA HWH(OOPMAITMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJIOTHHA B
pEIICHNN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpPTraHW3AIMOHHBIX 3a7a4 C COOIIOACHUEM
TpeOOBaHMI SPTOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYypcocOepeKeHMS, TIPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAITMOHHOW O€3011aCHOCTH;

BIIQJICTh HABBIKAMHM pACIIO3HABAHUS U 3alUThl WH(OpMaIuu, WHOOPMAITMOHHON
0€30MacHOCTH TUYHOCTH.

OBnajzieHNEe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH JICHCTBUSIMHU:

a) oOlIeHuE:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HHU;

pacrmo3HaBaTh HeBepOaTbHBIE CpEACTBAa OOIIEHHUS, MOHUMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, PACIIO3HABATH MPEIMOCHUTKN KOHPIMKTHBIX CUTYaIlMi M CMATYaTh KOH(DIUKTHL;



BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHHUS U B3aUMOACHCTBUS; apIryMEHTUPOBAHHO BECTH
JUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYallUU;

Pa3BEepHYTO W JIOTMYHO H3J1araTb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CpeAcTB; 0) cCoBMeCTHas ACSATEIbHOCTD:

MMOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW W WHINBUIYAIbHOU PabOTHI,

BBIOMPATh TEMATUKy M METOJBI COBMECTHBIX JCUCTBUH C Y4ETOM OOIIUX WHTEPECOB U
BO3MOXKHOCTEHN Ka)KJI0T0 YieHa KOJUIEKTHUBA,;

OPUHUMATh 1AM COBMECTHOM JI€ATENbHOCTH, OPIraHM30BBIBATH U KOOPJIWHUPOBATH
JEUCTBUA MO €€ JOCTHUKEHHUIO: COCTaBIATh IUIaH JEUCTBHM, pactpenesisiTb pojid C y4eTOM
MHEHUN yYaCTHUKOB OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KAYECTBO CBOETO BKJIa/a M KaXJOT0 YYaCTHHKA KOMAaHJbI B OOIIUN pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE IMPOEKTHI, OLICHUBATH MJIEH C TO3UIIMHM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJIMHUPOBAaTh U BBHINOJHATH pabOTy B YCIOBHSIX pealbHOr0, BUPTYaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

OCYILIECTBJISITh TO3UTHUBHOE CTPATErMYECKOE I[IOBEICHUE B PAa3JIMYHBIX CHUTYalUSsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBnajJieHre YHUBEPCAIbHBIMU PETYISATUBHBIMU JECHCTBUSMU:

a) caMOOpraHu3aIus:

CaMOCTOSITEJIbHO OCYIIECTBJISATh MO3HABATENIBHYIO JEATEIbHOCTh, BBISIBIATH MPOOJIEMBI,
CTaBUTh H (opMyiaupoBaTh COOCTBEHHBIE 3aJlaud B 00pa3oBaTEILHON JEATEIBHOCTH H
KU3HEHHBIX CUTYAIUsX;

CaMOCTOSTEIIbHO COCTaBIISAThH TIJIAH PEHICHUSI IPOOJIEMBbI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEATIOUTCHHUI;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTh 3a PEIICHUE;
OIICHUBATh MTPUOOPETECHHBIN OIIBIT;

Croco0CTBOBaThH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOM IPYIUIIUNA B PA3HBIX 00JIACTAX
3HaHWM, TOCTOSHHO TIOBBIIATH CBOM O0Opa30BaTENbHBIH W KYJIBTYpPHBI YpPOBEHB; O)

CaAMOKOHTPOJIb:
AaBaTb OLICHKY HOBBIM cuTyalusiM, BHOCUTD KOPPCKTHBLI B
ACATCIBHOCTD, OLOCHMBATb COOTBETCTBUC PC3YJIbTATOB LICIIAM;

BJIAACTh HABBIKAMU IM03HABaTEILHOM pe(l)J'IGKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX HCﬁCTBHﬁ
N MBICJIUTCIIBHBIX IIPOLECCOB, UX PE3YIILTATOB U OCHOBaHHﬁ;



UCTIONB30BaTh MPHUEMbl Pe(IICKCUU JUIS OLICHKH CHUTYaIlud, BHIOOpa BEPHOTO PEIICHUS;
yYMETb OIICHUBATh PUCKU U CBOCBPEMEHHO MTPUHUMAThH PEIICHUS TI0 UX CHIKEHUIO;

B) SMOITMOHATLHBIA HHTEIJICKT, MPEATOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIONIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHAIILHOE COCTOSHUE,
BHUJICTh HAIMpaBJICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIBHOW c(epbl, OBITh yBEPCHHBIM B
cebe;

caMOperyIupoBaHHUs, BKJTFOYAOIIETO CaMOKOHTPOJTb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aJalTUPOBATHCA K HAMOIMOHAIBHBIM
M3MEHEHUSM U TPOSIBIATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTHKCHHIO IEIH M YCIEXy,
ONTUMH3M, UHUIIMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXO/ISI U3 CBOUX BO3MOXKHOCTEH;

OMITIATUH, BKIIOYAIOMICH CIIOCOOHOCTH IMOHWUMATh SMOITMOHAIBHOE COCTOSHUE IPYTHX,
VYHUTHIBATh €Tr0 MPU OCYIICCTBICHHH KOMMYHHUKAIMHM, CIOCOOHOCTh K COUYYBCTBHIO U
COTICPEKNBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C JPYTUMU
JOJIbMU, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peiiaTb KOH(PIUKTHI;

I') IPpUHATHE ce0s U APYTUX JTIOCH:

MIPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MpUHUMATh MOTHUBBI W apryMEHTHl JpYTHMX JIIOJCH TpU aHaW3e Pe3yJbTaToOB
NeSATETHPHOCTH; IPU3HABATH CBOE TPABO U MIPABO IPYTHX JIFOJICH HA OMIHOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TIO3UIIUU APYTOT0 YeIOBEKa.

Ilnanupyembie pe3yjbTaThl 0CBOCHHUS 0011€00pa30BaTeJIbHOM IMCIUIIMHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO.
[To yue6HOMY TipeameTy "Xumus" (0a30BbIl ypOBEHb) TPEOOBAHUS K TPEAMETHBIM
pe3yibTaTaM OCBOCHHUS 0a30BOT0 Kypca XMMHH JIOJKHBI
1) chOpMHUPOBAHHOCTh  MPEJACTABICHUN: O  XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJUM XWMHHU B MO3HAHWM SIBICHUI MPUPOIbI, B
(hopMUPOBAHUM MBIIUICHHUS U KYJbTYPhl JIUYHOCTH, €€ (DYHKIIMOHAJILHOW TPaMOTHOCTH,
HEOOXOJMMOW JJIi pelIeHUs] MPAKTUYECKUX 3aJad U DKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 37I0pPOBbIO U MPUPOJTHON Cpelie;

2) BIIaJicHUE CUCTEMOM XUMHUYCCKUX 3HAHUM, KOTOopas BKJIFOYAET:
OCHOBOIIOJIATAOIIME TOHATHS (XMMHUYCCKHUU DJEMEHT, aToM, JJICKTpOHHas 000j0YKa
atoma, S-, P-, O-3JeKTpOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYJa, BaJCHTHOCTD,
AJICKTPOOTPUIIATEIILHOCTh, CTEIEHb OKHUCICHUS, XMMHUYECKas CBSA3b, MOJIb, MOJISIpHAsS
Macca, MOJISIpHBIH OO0BbEeM, YIJIEPOAHBIM CKeJeT, (PyHKIHOHAJbHAS TPYIIa, pajauKal,
M30MEpUsl, U30MEPHI, TOMOJOTUYECKUN psifi, TOMOJIOTH, YTIE€BOAOPOJbI, KUCIOPOA- U



a30TCOJEpXKAIINE COEIMHEHUS, OMOJIOrMYECKH AaKTHUBHBIE BEIIECTBA (YIJIEBOJBI, YKUPBHI,
0enKkK), MOHOMED, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS,
KpUCTAJUIMUECKAas  pelieTka, THUIbl  XUMHYECKUX  peakuuil  (OKUCIUTENbHO-
BOCCTAHOBUTEINIBHBIE, 9K30- U 3HIOTEPMHUECKHE, PEAKIIMM MOHHOIO OOMEHa), pacTBOp,
ANEKTPOJIUTBIL,  HEDJIEKTPOJIMTHI, JJEKTPOJUTHYECKAs  JAUCCOLMALMS, OKHCIUTEIb,
BOCCTAaHOBUTEIb, CKOPOCTh XUMHUUECKON pEaklnu, XMMHUUYECKOE PABHOBECHE), TEOPUH U
3aKOHBI (TE€OpUsl XMMHUYECKOTO CTpOEHUs oprannyeckux Bemects A.M. Byrtneposa,
TEOpUsS DJIEKTPOJMTUYECKON AUCCOLMALNN, nepuoandeckuii 3akoH JI.M. Menneneesa,
3aKOH COXPAaHEHHMsS MaccChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHMH S3bIK XHUMHH,
(akTOJIOrMUECKUEe CBEIEHUs O CBOWCTBAX, COCTaBe, IOJIyueHUHM U Oe30IacHOM
WCIIOJIb30BAaHUN BAXKHEWINUX HEOPraHMYECKUX M OPraHWYeCKHX BEIIECTB B OBITY U
IIPAKTUYECKON AEATEIIbHOCTH YEJIOBEKA;

3) chOpMHPOBAHHOCTh YMEHHI BBISBJIATh XapaKTEPHbIE NMPU3HAKH M B3aWMOCBS3b
M3YUYCHHBIX MOHATHM, IPUMEHATh COOTBETCTBYIOIINE MOHATHSA MPHU ONMCAHUU CTPOCHUS
U CBOWCTB HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB M UX IPEBPALICHUN; BBIABIATH
B3aUMOCBA3b XMMHWYECKMX 3HAHUW C TOHATUAMM M NPEACTABICHUAMHU APYIUX
€CTECTBEHHOHAYUYHBIX IIPEAMETOB;

4) chopMUPOBAaHHOCTh YMEHHH HCIIOJIb30BAaTh HAMMEHOBAHUS XHMMHYECKHX
COCIMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKOM W NPUKIAAHOM XUMHUU U
TPUBHAJIbHBIE HA3BaHUsI BAXKHEUIIMX BEIIECTB (ITUJICH, alleTHJIEH, TIULEpPUH, (HEHOI,
dbopmanbpaeru, yKCycHas KUCIOTa, TJIMIMH, YrapHbIM ra3, YIJIeKUCIbIA Ta3, aMMUak,
raiieHasi U3BeCTh, HeTalleHasi H3BeCTh, MUTHEBAS COJA U APYTHX), COCTABIATH (OPMYIIbI
HEOPraHMYECKUX MW OPraHWYECKUX BEIIECTB, YPABHEHHS XHUMHUYECKUX PEaKLUi,
OOBSACHATh WX CMBICH; TMOATBEPXKIAaTh XapaKTepHbIE XUMUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOLIMMHU IKCIEPUMEHTAMHU U 3aMUCAMU YPABHEHUN XUMUUYECKUX PEAKLUN;

5) chOpMUPOBAHHOCTh YMEHHUN YCTaHABIMBATH MPUHAJICKHOCTh HM3YYCHHBIX
HEOPTaHWYECKUX M OPraHMYECKHX BEIIECTB K OINPEACICHHBIM KjaccaM W Tpynram
COCIMHCHUH, XapaKTEPHU30BaTh MX COCTAB U BAXKHEUIIIME CBOWCTBA; ONPEACISATH BHUIbI
XUMHUYECKUX CBsI3ed (KOBaJieHTHAasl, HWOHHAs, METaJUIMuecKas, BOJOPOJHAs), THIIbI
KPUCTALTMYECKUX PEIICTOK BEIIECTB; KJIACCU(PHUITUPOBATh XUMUUYSCKUE PCAKIIHH;

6) BJIAJAEHHUE OCHOBHBIMM METOJAaMH HAay4YHOI'O MO3HAHUSA BEIIECTB U XUMHUYECKUX
sBICHUM (HAOII0IeHNE, U3MEPEHHE, SKCIICPUMEHT, MOJCITUPOBAHNE);

7) chopMHPOBAHHOCTh YMEHHUI MPOBOAUTH PACUETHI [0 XMMHUYECKUM (QopMysiam U
YpaBHEHUSIM XHUMHUYECKUX pEAKUMid C HCHOJb30BAHHEM (PU3NYECKUX BEJIUYMH,
XapaKTEepU3yIOMIMX BELIECTBA C  KOJWYECTBEHHOM CTOPOHBI:  Macchl, oOObeMa
(HOpMasnbpHBIE YCIIOBMS) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJb30BaTh CHUCTEMHBIE
XUMHUYECKUE 3HAHUS ISl MPUHATHS PEIICHUA B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSA3aHHBIX C BELIECTBAMHU U UX MPUMEHEHUEM,;



8) c(hOpMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh U BBIMIOJIHATH XUMUYECKHM
HKCIIEPUMEHT (MpEeBpalleHUs] OPraHWYeCKUX BEIIECTB TMPU HArpeBaHUM,
MOJIyYeHUE STUJIEHA W HW3Y4YEHUE €ro CBOMCTB, KaueCTBEHHbIC PEaKIUMU Ha
anbACTUIbI, KpaxMall, YKCYCHYIO KHUCIIOTYy;, JeHaTypauus O€JKOB IpH
HarpeBaHUM, IIBETHBIC PEAKIIUN OCIIKOB; MPOBOAUTH PEAKIIMH MOHHOTO OOMEHa,
OTIPENEISITh CPEeNy BOIAHBIX PAaCTBOPOB, KAYeCTBEHHBIC pEakIMHM Ha Cyiabdar-,
KapOoHaT- W XJOPUA-aHUOHBI, = Ha  KaTHOH  aMMOHHA;,  peIlaTh
AKCHEpUMEHTalbHbIe 3anaun 1o Temam '"Meramnel" u  "Hemeramis") B
COOTBETCTBUHM C TIpaBWJaMU TEXHUKH O€30MaCHOCTH TMpU OOpaleHuu ¢
BCIIECTBAMH U JIAOOPATOPHBIM OOOPYAOBAHHWEM; TMPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (pOopMe 3alUCH YpPaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIUpPOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

9) cpopMUPOBAHHOCTH YMEHHUS aHaJIM3UPOBATh XUMHYECKYIO
uHbOpMaIUIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CPEICTB MacCOBOU
uHdopmaiuu, cetb IHTepHET u ApyTue);

10) chOpMUPOBAHHOCTh YMEHUH COONIIOATh TpaBUiIa HKOJIOTUYECKU
1eeco00pa3HOro MOBEACHUS B OBITY M TPYAOBOM AEATEILHOCTH B IEJAX
COXPAHEHMS CBOETO 3JI0POBBS M OKPYKAIOLIEH NPUPOJHOM CPENbl; YUYUTHIBATH
OMMACHOCTh BO3JICMCTBUSI Ha >KUBbIE OPraHU3Mbl ONPEJEIECHHBIX BELIECTB,
MIOHUMAs CMBICJI [TOKA3aTeIsl PEAEIbHON JOMYCTUMOM KOHIEHTpaLlUH;

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

12) mnis chemblX U CAabOBUIANIMX OOydarouuxcs: C(HOPMHUPOBAHHOCTH
YMEHUSI UCTIOJIb30BaTh peibe(HO TOUYECUHYI0 cucTeMmy obo3Hauenwuii JI. bpaiins
JUTSI 3aITUCH XUMHUYECKUX (OPMYIL.



1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOCHHS 001Ie00pa3oBaTe/IbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO un

Ha ocHoBe PI'OC COO

Ko u I[lnanupyemble pe3yabTaThbl 0CBOEHHS TMCUMILINHBI

HAHMMEHOBAaH

ue
dopmupyem ) ,

BIX Oo0mue JAucuuninHapHble
KOMIeTeHIH

i
OK 01. B yacTu TPpy10BOr0 BOCIIMTAHUS: - BJAQJIETh CHCTEMOW XMMUYECKHX 3HAHHUM, KOTOpas BKJIIOYAET:
Br16upats - TOTOBHOCTh K TPYAY, OCO3HAHHE | OCHOBOIIOJIATAIOMINE TIOHATHS (XUMHUYECKHHA DJIEMEHT, aToM,
CIIOCOOBI IIEHHOCTHU MAacTEPCTBA, TPYI0II00HE; 9JICKTPOHHAsE 000JI0YKa aTtoma, S-, p-, d-3JIEKTPOHHBIC OpOUTAIH
perieHus - TOTOBHOCTh K AaKTHBHOW JEATEIHLHOCTH | aTOMOB, HOH, MOJICKYJA, BAJICHTHOCTh, AJICKTPOOTPHIIATCIIBHOCTD,
3a/maqy TEXHOJIOTHYECKOU u COIIMAJTEHOM | CTETICHb OKHUCIICHHS, XMMHYECKasi CBsI3b, MOJIb, MOJISIPHAs Macca,
npodeccrona | HampaBICHHOCTH, CIIOCOOHOCTH | MOJIIPHBI ~ 00BEM,  YIJIEPOAHBIA  CKeNeT, (yHKIHOHATbHAS
JHHOM WHUIIUAPOBATh, TTAHUPOBATH W | TPyIIa, paauKan, HW30MEpHUs, HW30MEpbl, TOMOJOTHYCCKUH P,
JEATEIBLHOCT | CAMOCTOSITEIIEHO BBITIOJTHSTH TaKylo | TOMOJIOTH, YTJICBOJOPOJBI, KHCIOPOA- U  a30TCOACpIKaIIne
u NeSTEeILHOCTD; COCIMHEHUS, OMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (YyrIeBOJBbI,
NPUMEHUTENb | -  MHTEpPEC K  pasNuyHbiM  cdepam | KUpbl, O€NKH), MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO,
HO K poecCUOHANbHOM eI TEIEHOCTH, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPUCTALIUYECKAs PEIIeTKa,
paznuuHbiM | OBJIajieHue YHHUBEPCAJbHBIMH | TUITBI XUMUUYECKUX PEaKIUil (OKUCIUTEIbHO-BOCCTAHOBUTENBHEIE,
KOHTEKCTaM | y4eOHbIMU MO3HABATEJbLHBIMHM | DK30-U JHJIOTEPMHUUYECKHUE, PEAKIMU MOHHOTO OOMEHA), pacTBOp,

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

1 . .
Yka3bIBaloOTCS JUYHOCTHBIE U MeTanpeaMeTHbIe pe3yabTaThl u3 PTOC COO (B nocnegHelt peaakyuu ot 12.08.2022) B oTryiarosibHoi popme, popmMupyeMble
06111e06pa30BaTebHON AUCLUIIIHNHON
2 o
JucuunanHapHble (IpejMeTHbIe) pe3y/bTaThl YKa3bIBAlOTCSA B COOTBETCTBUHU C METOUKOH NpenojaBaHus AU CLUIIIUHEI




dbopMmynupoBath U
npo0iemy,

- CaMOCTOSITENLHO
aKTyaJIM3upPOBaTh
paccMaTpuBaTh €¢ BCECTOPOHHE;

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

- OIIPEICIIATH LIEJIU ACATCIBHOCTH, 3a/1aBaTh
rapaMeTphbl M KPUTEPUHU UX JTOCTHKCHUS;

- BBIABJIIATD 3aKOHOMCPHOCTH n
IIPOTUBOPCYUUA B paccMaTpuBaCMbIX
ABJICHUAX

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

- pa3BUBATh KPEATUBHOE MBIIUICHUE IIpU
peIIeHUH )KMU3HCHHBIX TTPo0JIeM
0) 0a30BbIe HCCJIeI0BATEIbCKHE

AeCTBUSA:

- BIIAJIETh HaBbIKAMHU y4eOHO-
MCCIIEIOBATEIIbCKOU 51 IIPOEKTHOU
JESITEIbHOCTH, HAaBBIKAMU  Pa3pelIeHUs
npo0JieM;

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

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

KPUTEPUU PELICHHUS;

XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHUE), TEOPUU U
3aKOHBI (TEOPUST XUMUUYECKOTO CTPOEHHUSI OPTaHUYECKUX BEIIECTB
A.M. bytnepoBa, Teopus 3JEKTPOJUTHUECKOM JAUCCOLUAINU,
nepuoguueckun 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHECHUSA
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUH S3BIK  XUMHUHU,
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJTYUYECHUH U
0€30MacHOM HCIOJIb30BAHUM BaKHEUIIMX HEOPraHUYECKUX M
OpraHUYeCKUX BEIIECTB B OBITY M INMPAKTHYCCKOW JESITEIHLHOCTH
YeJI0BEKa;

- YMEThb BBIBJIATH XapaKTEPHbIE NPU3HAKKM M B3aUMOCBS3b
W3YyYCHHBIX TIOHATHUH, MNPUMEHATH COOTBETCTBYIOIIME MOHSATHS

IIpu OIIMCaHNMHU CTPOCHUA U CBOMCTB HCOPIraHU4YCCKUX H
OpraHUYCCKHUX BCIICCTB )51 HUX  IIPEBp ameHHﬁ; BBISABJIIATD
B3aHMOCB3b XUMHNYCCKHUX 3HAHUU C IIOHATHUAMU u

MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;
- YMETh MCHOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCIMHECHUHN
MEXKIYHApPOJIHOI0 COK3a TEOPETUUYECKOW U MPUKIIAJTHOW XUMUU U
TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX BEIIECTB (3THJICH, alleTUJICH,
rmnepuH, ¢eHosn, GopManbIAeTHa, YKCYCHas KHCJIOTa, TIUIWH,
yrapHbli Tra3, YIJCKHUCIbIA Ta3, aMMHaK, TalleHas W3BECTb,
HeraiieHass HW3BECTb, IUThEBas COAa M JAPYIHMX), COCTaBIATH
dhopMyJIbl HEOPTaHUUECKUX U OPraHUYECKUX BEIIECTB, YPABHCHUS
XUMHUYECKUX PEaKIUil, OOBSICHATh WX CMBICI;, TOATBEPKAATh
XapaKTEpHbIE XUMHYECKHE CBOICTBaA BCILIECTB
COOTBETCTBYIOIIUMH JKCHEPUMEHTAMH M 3alUCSIMU YPABHEHHI
XMMUYECKUX PEAKINN;

- YMEeTh  YCTAHABJIMBATh  NPUHAMNICKHOCTh  HM3YUYEHHBIX
HEOPTaHWYECKUX W OPraHUYECKHUX BEIIECTB K OMNPEACICHHBIM
KJIaCCaM W TpyINNaM COEAWHEHUHN, XapaKTepPU30BaTh UX COCTaB U




- aHaIM3UPOBaTh IMOJYYCHHBIE B XOJE
pelieHus 3a1a4u pe3ysibTaThl, KPUTHYECKU
OlIEHUBATh 170. JIOCTOBEPHOCTD,
MPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- yMETh MEPEHOCUTh  3HAHUS B
MO3HABATEIbHYIO M TIPAKTHYECKYIO 00J1acTH
JKU3HEACATEIIbHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpPEAMETHBIX 00JacTeH;

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

- CIIOCOOHOCTH UX HMCIIOJL30BaHMS B
ITO3HABATEJILHON U COMAIIBHON MPAKTUKE

BAXKHEUIIIME CBOWMCTBA; OMPEAECIATh BHUJBI XHUMHUYECKHX CBS3EH
(KOBaJIeCHTHasi, WOHHAs, METAJJIMYECKasi, BOJOPOJHAsA), THIIbI
KPUCTAUIMYECKUX  PEIIETOK  BEIIECTB;  KjacCU(PHUIIMPOBaATh
XUMHYECKHUE PEAKIIUY;

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

- YMEThb MPOBOAUTH pacCyeThl MO XUMHYECKUM GdopMmysiaM U

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

yCJ'IOBI/IH) ra3zoB, KOJINMYCCTBA BCIICCTBA, MCIIOJIB30BaATh CUCTCMHBIC
XUMHWYCCKUC 3HAHUA I IIPUHATHA pemeHHﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyallUAX, CBA3AHHBIX C BCIICCTBAMH H HX
IMPUMCHCHHUCM

OK 02.
Hcnons3oBar
b
COBPEMEHHBI
€ CpeacTBa
TIOWCKa,
aHaIM3a u
WHTEPIpEeTall
uu
uHpopmaru

B  o0aactum
MO3HAHMSA:

- c(OpMHUPOBAHHOCTH ~ MHUPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIECTBEHHOU
IIPAKTUKK, OCHOBAaHHOIO Ha  JHMAJOre
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJMUKYJIBTYPHOM MHUPE;

- COBEpILICHCTBOBAHHWE  SI3BIKOBOM M
YUTATEJIbCKOW KYJIbTYpPbl KaK CpEICTBa

HEHHOCTH HAY4IHOI'O

- YMCThb INNIAHHUPOBATHL H BBIIIOJIIHATH XUMHUYECKUI OKCIICPUMCHT

(mpeBpallleHUsT OpPraHMYeCKUX BEIIECTB IMpPU  HArpPEeBaHMU,
IIOJIy4YEHHE JTWIEHA W H3Yy4YEHUE €ro CBOMCTB, KAauyE€CTBEHHBIE
peakuuu Ha  aJIbACTUIABI, KpaxMmall, YKCYCHYK KHCIOTY;

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

XJIOPU-aHUOHBI, Ha KaTHOH aMMOHHS; pemarhb
AKCIIEpUMEHTAJIbHBIE  3aJaud 1o TemaM 'Mertamael" U
"Hemeramnel") B  COOTBETCTBUM C TpaBWIaMH  TEXHUKH




u
uHbOpMaIo
HHBIC
TEXHOJIOTHH
TUTST
BBITIOJTHCHHUS
3a/1a4
npodeccuoHa
JIbHOM
NEATETHHOCT
u

B3aUMOJICUCTBUSL ~ MEXIYy  JIIOJIbMU U
MO3HAHUSI MUPA;

- OCO3HaHHE LIEHHOCTH Hay4YHOU
JEATEIIBHOCTH, TOTOBHOCTh OCYIIECTBISAThH
MIPOEKTHYO u HCCIIE0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;
OBaanenne YHHBEpPCATbHBIMHA
Y4eOHbIMU MO3HABATEJILHBIMU
AeCTBUSIMM:

B) padora ¢ nunopmanueii:

- BJIAJICTh HaBBIKAMHU MOJTYYEHUS
uHpoOpMallMM U3 KMCTOYHHUKOB Pa3HBIX
TUTMOB, CaMOCTOATEIIBHO  OCYIIECTBIISATh
MOUCK, aHalu3, CHUCTEeMaTU3alui0 U

WHTEPIpETAUI0 UHOOPMAITUN Pa3TUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;
- co3maBaTh  TEKCThl B
dbopmarax v Y4ETOM
uHpopMaIUu ©  TEJIEBOM
BBIOMpAs ONTUMAJIbHYIO
MPE/ICTABIICHUS U BU3yallU3alUy;

- OIICHHBATh JOCTOBEPHOCTb,
JICTUTUMHOCTD uHbOpMaIH, ee
COOTBETCTBHEC TIPABOBBIM M  MOPAJIBHO-
TUYECKUM HOPMaM;

- UCII0JIb30BaTh cpencTBa
WH()OPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B PEHICHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX ¥ OPTaHU3AI[MOHHBIX

paSJ'II/I‘-IHI:IX
HAa3HA4YCHUA
ayJuTOpHH,

(opmy

0€30MacHOCTH IPU OOpAILEHNWH C BEHIECTBAMHU M JTA0OOPATOPHBIM
o0OpyZOoBaHUEM; TPEACTABIATH  PE3yJbTAaThl  XHUMHYECKOTO
HKCIIEpUMEHTa B (OopMe 3alUCH YpPaBHEHHI COOTBETCTBYIOIIUX
peakuuii u  QopmyaupoBaTh BBIBOABI Ha OCHOBE JTHX
pe3yIbTaTOB;

- YMETh aHaJU3UPOBATH XUMUYECKYI0 HH(POpMAIKIO, TOTydaeMyIO
U3 Pa3HBIX MCTOYHUKOB (CPEJCTB MaccoBOil MHGOpPMAIMH, CETh
WuTepHeT 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, 00bemMa (HOpMaJIbHbBIE
YCIJIOBHUSI) Ta30B, KOJIMYECTBA BEIIIECTBA; UCIIOIb30BaTh CUCTEMHBIC
XUMUYECKUE 3HAHUA JJIS TPUHSATHS PEIICHUH B KOHKPETHBIX
JKU3HCHHBIX CHUTYallMAX, CBS3aHHBIX C BEIIECTBAMU M HX
IpUMEHEHUEM




3ajady ¢ coOJoJleHHeM  TpeOOBaHUM
SPrOHOMHUKH, TEXHUKM  O€30MaCHOCTH,
TUTUEHBI, pecypcocOepekeHus, MPaBOBBIX
u ATUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHUS U
3aIuThl THGOPMAIMK, UHPOPMAIIMOHHOM
0€301aCHOCTH JIMYHOCTH,

OK 04.
DddekTuBHO
B3aUMOJCUCT
BOBAaTh U
paboTtaTh B
KOJUICKTHBEC
1 KOMaHJIe

- T'OTOBHOCTD K CaMOpAa3BUTHIO,
CaMOCTOSITEJILHOCTH M CAMOOTIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIICIOBATEIILCKOM, MIPOEKTHOM u
COITMAJIbHOM JICSATCIHLHOCTH;

Osianenue YHHBEpPCAIbHBIMH
KOMMYHHKATUBHBIMH 1€ CTBUSIMU:

0) coBMecTHas J1esITeJIbHOCTD.

- MMOHUMATh 151 HCIO0JIb30BaTh
MPEUMYIIECTBA KOMAaHTHOU "
WHUBUYyaIbHON paOOTHI;

- IIPUHUMATH LEJIN COBMECTHOU
JESITENBHOCTH, OpPraHu30BbIBATH 151
KOOpJIWHUPOBAaTh  JECUCTBHS MO €€

JIOCTIDKEHHMIO: COCTABIISITh IIaH JIEHCTBUM,
pacnpenensTb PO C YYETOM MHEHUU
YYaCTHUKOB 00CyX1aTh pe3ybTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B
YCIOBUSIX PEATIBHOTO, BHUPTYAJbHOTO H

- 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, ONPEAEINISITh CPEey BOAHBIX
pPacTBOPOB, KauyeCTBEHHbIE pEeaklMH 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 (pOpME 3alUCU ypPaBHEHUI COOTBETCTBYIOIIUX
peakiuii u GopMyIUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB




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

CUTyallUsiX, TMPOSBIATH TBOPYECTBO M
BOOOpaxkeHue, ObITh MHUITMATUBHBIM
OBaanenue YHHMBepPCAJIbLHbIMH

pPeryJsiTUBHbIMU J1efiCTBUSIMH:

I') NpUHSATHE ceOsl U APYTUX JIIOIEI:

- IPUHUMATh MOTUBEI U apTyMEHTBI IPYTHUX
JIOAEH  TpW aHAIM3E  pe3yJbTaTOB
NEeSATEeTLHOCTH;

- TIPU3HABaTh CBOE MPABO M IMPABO JIPYTUX
JIFOJIeH Ha OIIMOKM,

- pa3BUBAThH CITIOCOOHOCTH IOHUMATh MHP C
MO3UIIMHU JPYTOro YeIOBEKa;

OK 07.
CoaericTBoBa
Th
COXpaHCHUIO
OKpY’KaroIIe
U cpelibl,
pecypcocoep
CKCHUIO,
PUMCHSTH
3HaHHS 00
U3MEHEHUU
KJIIMATa,
TIPUHITUTIBI

B 00J1acTH 3K0J0rH4€eCcKOro

BOCIIMTAHUSA:
- cOpPMHPOBAHHOCTh  IKOJOTUYECKON
KYJIbTYPBI, MOHUMAaHUE BITUSTHUSA

COLMAJIBHO-D)KOHOMHUYECKUX IPOLECCOB Ha
COCTOSIHUE TPUPOJHOM M  COLHAIBHOMU
Cpellbl, OCO3HAHHE TII00ATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEeM;

-  IUIAHUPOBAaHWE U  OCYIIECTBIICHUE
JIEUCTBUI B OKPYKAIOIIEH CPEZC HA OCHOBE

3HaHUSA LEJIEH YCTOMYMBOTO PA3BUTHUS
YeJI0BEUECTBA;
aKTUBHOE HETIPUATHUE JICUCTBUM,

- 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
OTHOILIEHMS K CBOEMY 370POBbIO U IIPUPOJHOU CpPELE;

- yMeTh COOJIIO/IaTh MpaBHUiia SKOJOTHYECKH IIeIeCO00pa3HOro
noBeleHUss B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
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
HKOJIOTUUYECKON HANpPaBJICHHOCTH;

- OBJIaJICHHE HaBBIKAMHU y4eOHO-
HCCIIEIOBATENIbCKOM, MPOCKTHOU U
COITMAJIbHOM JICATCIHLHOCTH;

IK:...




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJBHOM

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
€ pa3jie/ioB 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
XUMHUHCCKUX CoBpeMeHHass Mojeiab CTpoeHHs aroMa. CHUMBOJUYECKUM SI3BIK XUMHHU. XUMHUYECKHUI
MEHTOB

HICMCHTOB M 15 remenr. DnekTpoHHas koHpurypamus aroma. Knaccupukamnuss XuMU4ECKUX AJIEMEHTOB
npu

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

WOHHAasl, METaJUInueCcKas, BOJOPO/IHAsI) U CIIOCOOBI €€ 00pa3oBaHus

IIpakTHyeckue 3aHATHHA

Pemenune 3aganunii Ha UCIIOJIB30BaHNUE XUMUYECKON CUMBOJIMKH U Ha3BaHUN COeIUHEHUN
110 HOMEHKJIATYPE MEXIYHAPOJHOTO COK3a TEOPETUYECKOW W TMPUKIAAHOW XUMHUHU U
TPUBUAIBHBIX HA3BaHWM JJISI COCTABJICHUS XHUMHUYECKUX (HOPMYNT JIBYXaTOMHBIX
coeMHEHUN (OKCHIOB, CYJIb(OHUAOB, TUAPUIOB U T.II.) U APYTUX HEOPTaHUYECKUX
COCIMHCHUHU OTACIBHBIX KJIAaCCOB.

[IpakTrueckue 3aaHNsI HA YCTAHOBJIEHUE CBSI3U MEXKY CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB W TEPUOJUYECKHMM H3MEHEHHEM CBOMCTB XUMHYECKUX JJIEMEHTOB M MX
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COEIMHEHUN B COOTBETCTBUH C MOJIO)KEHUEM [lepnoanueckon CHCTEMBL.

Tema 1.2. OcHOBHOE coJepkaHue OK 01
Ilepnognuecku OK 02
# 39KOH U IpakTueckue 3aHATHS
rabmana JL.1. [Tepnoanueckas cucteMa xumuueckux 31neMeHToB .M. MenneneeBa. Ousnyueckuii
Menzeneesa cMmbici [lepuoanueckoro 3akona .M. MenneneeBa. 3akOHOMEPHOCTH 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 DJIEMEHTOB.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUI HA XapaKTepU3aLUI0

XUMHUYECKUX DJIEMEHTOB «MeTalmnyeckue / HeMeTalInuyeCKUe CBOWCTBA,

ANEKTPOOTPULIATENBHOCTh 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 coep:xkaHue OK 01
Tunbl

Teopernueckoe o0yueHue

11




XUMHYECKUX
peaKunit

Knaccudukanys u TUTIBI XUMHYECKHX PEAKIMHA ¢ YIaCTHEM HEOPTAaHNYECKUX BEIIECTB.
CocraBieHue ypaBHEHUN peaKkuii COeTMHEHMUS, Pa3JI0KEeHUS, 3aMeIlleHUsI, 0OOMEHa, B T.4.
peakiuii TOpeHusl, OKUCIICHUSI-BOCCTAHOBIICHUSI.

VYpaBHeHUs1 OKUCIICHUSI-BOCCTaHOBIICHUS. CTeneHb okucieHus. OKUCIUTEINb U
BOCCTaHOBUTENb. COCTABIICHUE U YPABHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiMii MEeTO0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE PEAKIINH
B IIPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaX U KUZHEIEATEIbHOCTH OPraHU3MOB

IIpakTuyeckue 3aHATHSH

KonnuecTBeHHbIE OTHOIICHUS B XUMUHU. OCHOBHBIEC KOJIMUYECTBEHHBIC 3aKOHBI B XUMHUHU U
pacucThl II0 YpPAaBHCHUAM XHMHUYCCKHX peaKuHﬁ. Moap Kak CAMHHUIIA KOJINYCCTBA
BCIICCTBA. MOHHpHaH Macca. 3aKOHBI COXPAaHCHHA MACChbl U DHCPIUHU. 3aKoH ABoranpo.
MOHHpHBIfI 00beM Ta3oB. OTHOCHTENIbHAS INIOTHOCTH Ta3oB. Pacdersl 1m0 YPaBHCHUAM
XUMHUYCCKHUX peaKHI/Iﬁ C UCIIOJIb30BAaHNCM MACCHhI, oO0BeMa (HOpMaJ'IBHBIe YCJ'IOBI/IH) ra3os,
KOJINYCCTBA BCIICCTBA

Tema 2.2.
DNEeKTpoIuTHYE
cKas
JIUCCOITAAIHS 1
WOHHBIN 00MEH

OcHoOBHOE coaepxaHue

Teopernueckoe o0yueHue

Teopust smeKTpoauTHUECKON aucconuanv. WMOHBIL. DNEKTPOIHTHI, HEINEKTPOJIUTHI.
Peaxiuu nonnoro oomena. CoctaBiieHHE peaKIuii HOHHOTO OOMEHA IMyTEM COCTaBIICHUS
WX TMOJIHBIX M COKpAlICHHBIX HWOHHBIX YpaBHEHHU. KHCIOTHO-OCHOBHBIE pEAKIUU.
3ajaHusl Ha COCTABIICHUE NOHHBIX PEAKIINI

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,
ONpPENEIICHUE CPEIbl BOOHBIX paCTBOPOB. 3aJaHus HA COCTABIEHUE NOHHBIX pPEaKIUn

OK 01
OK 04
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KonTpoJubHas
padora 1

CTpOCHI/Ie BCHICCTBA U XUMHUYCCKHUC PCAKIINHU

Pa3nea 3.

CTpOGHI/Ie U CBOJCTBA HEOPTraHNYIECCKUX BECIICCTB

Tema 3.1.
Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHHE
HEOPTaHUICCKU
X BEILECTB

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenue

[Ipeamet Heoprannueckoit xumuu. Knaccudukanus Heopranndeckux BeuiecTs. [IpocTeie
U CJIOXHBIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEWIECTB (OKCUABI, THIPOKCUIBI,
KHCJIOTBI, COJIN). B3auMOCBsI3b HEOPraHMYECKUX BEIIECTB. ArPEraTHbIe COCTOSHUS
BenlecTBa. Kpucramiueckue u amopgHble BemecTBa. THIIbI KpUCTAUIMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHASL, HIOHHAS, METAJUINYECKasl). 3aBUCUMOCTh (PU3UUYECKUX CBOWCTB
BELIECTBA OT THUIIA KPUCTAIMYECKON PEIIETKN. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH
BEILECTB OT BUJAa XMMUYECKON CBA3U U TUIIA KPUCTAIIINYECKON pereTku. [Ipuunnsl
MHOT000pa3usi BEIIECTB

IIpakTHyeckue 3aHATHSA

HomeHkiaTypa HeOpraHnyecKHix BEIECTB: Ha3BaHUE BEIECTBA UCXOIA U3 UX
XUMHUYECKON (POPMYJIbI UM COCTABICHUE XUMHUUECKON (POPMYJIIbI UCXO/Isl U3 HAa3BaHUS
BeniecTBa 1o mexxayHapoaHoit (MIOITAK) wnu TpuBranbHOM HOMEHKIIATYpE.

Pemenne nmpakTHUeCKUX 3alaHuM MO KiIacCU(UKALUKU, HOMEHKJIATYype U XUMHYECKUM
(dopMysiaM HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB (YrapHbIM ra3, YrJIEKHCIIbIHI
ra3, aMMHaK, ralieHasi U3BECThb, HETallleHasl U3BECTh, TUTHEBASI COAA U IPYTHX): 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.

OcHOBHOE coJiep:KaHue

OK 01
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dusuko- Teopernueckoe o0yuenune 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

cBorictBa HeMetauioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKIaTypa CO€IWHEHUN

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 ypaBHEHUN XHMHUYECKHUX PEAKIUNA C y4aCTUEM TMPOCTHIX U CJIOXKHBIX

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

Y NMPAKTUYECKON JIEATEIbHOCTH YeJI0OBEKa
Tema 3.3. OcHoBHOE 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 HeOpraHMUYECKUX BEIIECTB C MCMOJB30BAHUEM MX (PU3NKO-XUMHUECKUX
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 TIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHHUS OPTraHHYECKUX
coenuHeHud A.M. bytinepoBa. VYTrIepoaHbId 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
COETMHEHMX, OMOJOTMYECKH aKTHUBHBIX BellecTBax (yrieBoAax, kKMpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

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, HMCIOJB3YS HX
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Ha3BaHUS [0 CUCTEMATUYECKONM W TPHUBHAIBHOW HOMEHKIATYpe (STUJIEH, AalleTHIIEH,
rmnepuH, GeHol, GopMambIerua, YKCyCHas KUCIOTa, TIuIuH). PacueTsl mpocTteitei
(dopMyITBl OpraHU4YEeCKON MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OPTaHUYECKUX
COE€IMHEHUU

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenue

OU3UKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COEAUHEHUW OTAEIBHBIX KJIACCOB
(ocobeHHOCTH KITacCU(PUKALUKA U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHUECKUH Pl U
obmast popmyna; uzomMepus; (puznueckue CBONCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI
MOJTyYEeHUS ):

— IpeleTbHbIE YIIIEBOAOPOAbI (AJIKaHBI U LUKIJIOATKaHbl). ['OpeHne MeTaHa Kak OJuH U3
OCHOBHBIX HMCTOYHMKOB TE€IIa B IMPOMBIIUICHHOCTH W ObITy. CBOHCTBAa NPUPOIHBIX
YIJIEBOJIOPOJOB, HAXOKICHHUE B IPUPOJE U IPUMEHEHUE AJIKAHOB;

— HemnpenenabHble (AJIKEHbI, AJKMHbl U alIKaJHEeHbl) U apOMATHYECKUE YTJIEBOJOPOIbI.
I'opeHnne anerniieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU Uil CBAapKU M
PE3KH METAJUIOB

— KHUCJIOpOJCOAepKalIue COeAMHEHUsI (CIUPTHI U (EHOJIbI, KapOOHOBBIE KHUCIOTHI H
3(¢uUphl, anpAeruabl W KETOHBI, KUpPbI, yriaeBoabl). IlpakThueckoe mNpUMEHEHUE
STUJICHTJIMKOMS, IinuepuHa, ¢enona. IIpumenenue Qopmanpieruaa, aneranbIeruia,
YKCYCHOUM KHCJIOTHI. MbIjla KaK COJIHM BBICIIUX KapOOHOBBIX KHCIOT. Moroiye CBOHCTBA
MbLIa

— 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):
npeaeabHble (alIKaHbl U IUKJIOANIKAHBI), HEMPEAEIbHbIE (AJIKEHBI, aIKUHBI U aJIKaIUCHbI)
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
BEILIECTB HA OCHOBAHUHU UX COCTaBA U CTPOEHUS

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 COCTMHEHUN 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.
Nnentudukarm
s OPraHUYECKUX
BEIIIECTB, UX
3Ha4YEHHUE U
IIPUMCHECHHUE B
OBITOBOH U

OcHOBHOE coJiep:KaHue

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. buonornueckue QyHKuMHM >KUpPOB. Pojb OpraHM4ecKoll XUMHUHM B pEIICHUU

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

po0JIeM IHUIIEBOM 0€30MTaCHOCTH

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 MPOU3BOAHbBIC, ANbJAETHABI U JIp.), CMBICI IOKa3aTels MpeaesbHO
JOMYCTUMOM KOHLEHTpaluu

JlaGopaTopHble 3aHATHS

JlaboparopHass pabora: “UneHTUduKasi OpPraHUYECKUX COCIAMHEHUN OTACIIbHBIX
KJIACCOB”

Nnentudukanuss OpraHMYecKUX COCAMHEHHM OTAENbHBIX KJIAcCOB (HAa MpUMEpe
aNbJICTUIOB, KpaxMaja, YKCYCHOW KHCIOTHI, OETKOB W T.M.) C HCIOJIB30BAaHHEM 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
pabora 3

CrpykTypa 1 CBOWCTBA OPTaHUYECKUX BELIECTB

Paznea 5.

Kunernveckune u TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX
peakuui
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CkopocTb OcHOBHOE coJiep;KaHue OK 01
XAMHUYECKUX OK 02
peaKImi. IIK...
XUMHUYECKOE
paBHOBECHE

Teopernueckoe o0yuenune

CKOpoCTh peakiiu, €€ 3aBUCUMOCTb OT Pa3jIMUHbIX (PaKTOPOB: MPUPO/Ibl pearupyrouux

BEILIECTB, KOHLEHTPALlMM PpEArupyrollUX BEIIECTB, TEMIIEpATypbl U  IUIOLIAIAU

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

nponeccoB. [Ipuanun Jle [HlaTense

IIpakTHyeckue 3aHATUSA OK 01

. OK 02

Peienve mpakTUKO-OPMEHTUPOBAHHBIX 3aJaHUl Ha aHaNM3 (PAKTOPOB, BIUSIONMIMX Ha

U3MEHEHHUE CKOPOCTM XUMHYECKOM peakuuu, B T.4. C IO3ULUHA DKOJOTUYECKU IIK...

11€J1IeCO00PAa3HOr0 MOBEACHUS B OBITY U TPYAOBOHM JEATENBHOCTH B LIETSX COXpPAaHEHUS

CBOETO 3JI0POBbS M OKPYKAIOIIEH TPUPOTHOU CPEIBI.

Pemenne npakTMKo-OpMEeHTUPOBAHHBIX 3aJaHUM HA pUMeHeHue npuHiuIa Jle-Illarense

JUISl HAXOKJICHUSI HAPABJIEHUS CMEUIEHUS PABHOBECHUS XMMHUYECKON pEaklMU U aHAIN3

(akTOpOB, BIUSIONINX HA CMEUIEHUE XUMUYECKOTO paBHOBECHS
Pa3znea 6. PacTBOpBI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
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[TonsTue o Teopernueckoe o0yuenue OK 02
pacTBopax - OK 07
PactBopenue kak ¢uznko-xumudeckuii mporiecc. PactBopbl. CriocoObl MPUTOTOBIICHUS
pactBopoB. PactBopuMocTb. MaccoBast J0Ji1  pacTBOpeHHOro BemecTBa. CMbICH IIK...
MoKa3aresisd MPeJIeIbHO JOMYCTUMON KOHIICHTPAIlMM W €ro HMCIOJIb30BAHUE B OIICHKE
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 KUBbIE OPraHU3MbI ONPEEICHHBIX BEUIIECTB.
Pemienne  mpakTUKO-OPUEHTHPOBAHHBIX  PACUYETHBIX  3aJlaHUM  HA  PACTBOPBI,
UCIIOJIb3yeMble B OBITOBOM U MPOU3BOJICTBEHHON JEATEIHLHOCTH YEIOBEKa
Tema 6.2. OcHOBHOe cojiep:KaHue OK 01
HccnenoBanue OK 02
CBOMCTE JlaGopaTopHble 3aHATHSA OK 04
pacTBOpoOB JlaGoparopHnas pa6ota «IIpuroToBieHHe PacTBOPOBY. IIK...
[IpuroToBieHue pacTBOPOB 3aJaHHOU (MaccoBOM, %) KOHIIEHTpauuu (C MPaKTHKO-
OPUEHTUPOBAHHBIMHU BOIIPOCAMHU) U OMIPEICIICHUE CPEIbl BOJHBIX PAaCTBOPOB.
Pemienue 3a1au Ha MPUTOTOBJICHUE PACTBOPOB
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COEP:KaHUE (COAepKAHME MPUKJIATHOTO MOTYJIA)
Paznen 7. XuMus B ObITY ¥ POU3BOJACTBEHHOM AeSITEJIbHOCTH Y€J10BEKA 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

meaunuubl. [IpaBuna moucka W aHamu3a XUMUYECKOW HMH(DOpMAIMM U3 Pa3IHMYHBIX
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UCTOYHUKOB (HayuyHass © ydeOHO-HAay4yHas JIMTEpaTypa, CpelCTBA MacCOBOM
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, CTEKJI0, KEpaMHKa, MaTepUaIbl s
AJIEKTPOHUKH, HAaHOMATepHallbl, TEKCTUJIbHbIC BOJIOKHA, WCTOYHUKH DHEPIUH,
OpraHUYeCKUe 1 MUHEPAJIbHBIC YI00pEHMUSI, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAST XUMHUS.
3ammra: IlpencraBienue pe3ynbTaTOB peElIeHUS 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
CHielUaIbHble MOMEIICHUS: YYeOHbIH KaOMHET XUMHUU W/WIK y4eOHON XUMHUYECKON
J1a00paTOPHHU.

OGopynoBanne y4yeOHOro KaOuHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIM KPHUCTAUIMYECKUX  PEHIETOK,
KOJUIEKIIUU TPOCTHIX M CJIOXKHBIX BEIIECTB W/MIHM KOJUICKIIMH MOJMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ U MUHEpaJoB, Tabnuila MeHxaeneeBa, yueOHble (GUIBbMBI, [TUGPOBBIC
00pasoBartebHbIE PECYPCHI.

Texnnueckue cpeacrBa  O0y4YeHHMsI: KOMIIBIOTED €  YCTPOMCTBAMHU
BOCIIDOM3BEJCHUS  3BYKa, NPHUHTEpP, MYJIbTUMEIUA-IIPOEKTOP C  DKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPEe3eHTEP AJIsl MPE3CHTALUM.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYIMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJISIHHBbIE TPOOMPKH, pPE3UHOBBIE MPOOKH, (oHApUKH, HAOOpP pEaKTUBOB,
CTEKJIIHHBIE TMAJIOYKH, IITATUBBI Il MPOOUPOK; MEPHBIE UUIUHAPLI, BOPOHKHU
CTEKJIIHHBIE, BOPOHKU JenuTeNbHble IumHapudeckue (50-100 wmut), crymku ¢
nectukoM, (apdopoBbie YalIKh, OUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJEKTPOIUIMTKH, JTA0OpATOPHbBIE IITATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOp JJI MOJy4YeHHUs] Ta3oB (WM MpoOHpKa C ra300TBOAHON TpyOKoit),
JepKaTenu JJIsi MPOOUPOK, CKISTHKU JJIS XPaHEHUS PEAKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mi1); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJITHHBIC MAJTIOYKH; KOHUYECKUE
K0J10b1 Jy1s1 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE OJIOCKU JIJIsl onpenenenHust pH
Y CTaHAAPTHAs MHIWKATOpPHAs IIKaJla; YHUBEPCAIbHBIA UHANKATOP; MUNeTku Ha 1, 10,
50 ma (umm posatopel Ha 1, 5 m 10 M), GropeTku sl TUTPOBAHUS, MEAUIIMHCKUE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WiAM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ap. T1abopaTopHOe 000pyI0BaHNE.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

1. TleuaTHbIe U IEKTPOHHBIE 00pa3oBaTENbHbIE U WH(GOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIE JUIsI MCIIOJIb30BaHUs B 00pa3oBaTEIbLHOM Ipoliecce, He crapiie 5
JIeT C MOMEHTA U3/IaHuUs.
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2. PexoMmeHayeMble TIeUaTHBIE U3/IaHUSA MO peain3ali 0011e00pa3oBaTeIbHON
JTUCHUTUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHJALUSAX [0 OpraHH3aluu
00yueHus.

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTposb 1 olieHKa pe3ysbTaToB OOYUYEHHUS OCYIIECTBISACTCS IperogaBareiieM
B IIpOIeCCE€ TMPOBEACHHUS TMPAKTHUYECKUX 3aHATAA W Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIMIOJTHEHUA OOYYaIOMMMUCS WHIUBUIYAJIbHBIX 3aJaHUM,
MIPOCKTOB, HCCienoBaHUN. Pe3ynbTaThl OOy4YeHHUS OMNPENESIOT, YTO O0ydJaroniuecs
JOJDKHBl  3HATh, I[OHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YYCHHS
JTACIUTLIAHBL.

Jns dbopMupoBaHuUs, KOHTPOJIS U OLEHKH PE3YJIbTaTOB OCBOCHHUS Y4EOHOM
JUCIUIIMHBI HCTIOJIB3YETCSl CHUCTEMa OILICHOYHBIX MEPONPUSATHM, TMPEeICTaBIISIONIAs
c000M KOMILIEKC YUCOHBIX MEPOIPHUATHM, COTIAaCOBAaHHBIX C pe3yJbTaTaMu 00YUYEHHUSI
u chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPeE3yiabTaThl IIO
mucuumunae) u GI'OC CIIO.

OK/IT | Moayas/Pa3znen/Te Tunbl OLIEHOYHBIX
Ne Pe3yabTart 00yueHust .
K Ma MepOonpUATHIA
| | OcHoBHOe coaepxkaHue
1 DopMyJIHPOBATH
Pazgea 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, CYJIb(PUIOB,
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 oleHOYHBIX
MepONPUATHH

MEKTyHapPOIHOTO COK03a
TEOPETUUYCCKON U
MPUKIIATHON XUMUU 1
TPUBHAIBHBIX Ha3BaHUM JJIsI
COCTaBJICHUS XUMHUYECKHUX
dbopMyI1 TByXaTOMHBIX
COeMHEHUN (OKCHJIOB,
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 AJIEMEHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
IIOJIO)KEHUEM B
MIEPUOANYECKON CUCTEME
XUMHYECKHX raemeHToB 1. 1.
Menneneena.

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 3aJ]aHUs Ha
XapaKTepU3alnio
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

TUunbsl OLIeHOYHBIX
MepONPUATHH

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

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:

— COCMHEHUSI, 3aMEICHMUS],
pazyioxeHusi, 0OMeHa;

— OKHMCJIUTEJIbHO-
BOCCTaHOBUTEIbHBIX
peaKiuii C UCOJIb30BAaHUEM
METO/Ia JIIEKTPOHHOTO
Oananca.

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 Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
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 [«CBolcTBA
HEOPraHW4YeCKHX |HEOPraHU4YeCKHUX 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)
XUMHUYECKOTO 3JIEMEHTA
(coennHeHUs1) B MOJIEKYJIE
(cmecn).

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

4. IlpakTruecKue 3aJlaHusl Ha
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
ONPEAECTICHUE XUMUYECKON
AKTUBHOCTHU BEILIECTB B
3aBUCUMOCTH BUQ
XUMUYECKOU CBSI3U U TUIIA
KPUCTAJUIMYECKON PEIIeTKU
3.2 | OK 01 |®usuxo-xumuyeckue|yYcTaHaBIUBAThH 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
peaKLUMi ¢ y4aCTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHIOB METAJJIOB,
HEMETAJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAHHUHU U
aM(OTEepHBIX TUIPOKCHUJIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTepU3yOIIUX UX
CBOMCTBA U CITOCOOBI
MOJTy4YECHUS.
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
3. [IpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUYECKHE 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 KonTpoabnas 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 COCIMHCHUH MO TPUBUAIIBHOU
OpTraHUYECKUX COOTBETCTBHHM C UX WJIU MEXKTyHapOIHOU
BEILIECTB CTPOECHUEM CUCTEMAaTU4YECKOM
HOMEHKJIAType.

2. 3agaHus Ha COCTaBJIECHUE
MOJIHBIX U COKPAIEHHBIX
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 oleHOYHBIX
MepONPUATHH

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. JTabopaTopnas 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 Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
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 3aJaHUs 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 nis
BJIUSIHUE U3MEHEHUS]  |HAXOXKICHHS HalpaBJICHUS
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
XapPaKTepUCTUKAMM
6.1 |OK 01 [(ITousrue o Paznuuars uctunubie |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 Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
JEATEIIbHOCTH YeJI0OBEKa
6.2 | OK 01 |HccaenoBanue Uccnenosars ¢pusuko- |JlabopaTopHas padbota
OK 04 |cBOiCTB pacTBOpOB |xuMuueckue cBorictsa |“IIpuroroBneHue pacTtBopoB”
IIK ... VCTUHHBIX PACTBOPOB
Il | [IpodeccuonaILHO-OPHEHTHUPOBAHHOE COAeP KAHME (COAEPKAHNE NPUKJIATHOTO
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 TSIILHOCTHU Bo3MOKHBIE TEMEI KENCOB:
IIK ... yenoBeka ¢ no3uuuid  |1. [loTennenue knumara u

IKOJIOTHYECKOU
0€e30IacHOCTH

BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. bynyiue Matepuabl s
aBHa-, MaIlMHO- U
pUOOPOCTPOCHHUS.

3. HoBsie maTepuansl 11
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
PACTUTENBHBIX TPETapaToB
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