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

1.1. MecTo  AUCUMIUIMHBI B  CTPYKTYpe  OCHOBHOIi  mpodeccuoHAIbLHOM
o0pa3zoBaTeIbHOM MPOrpaMMblI

OO6mieoOpa3oBaTenpbHas JUCHHUIUIMHA «XUMHUS»  SBISIETCS  O0SA3aTEIBHOM  YacCThIO
00111600pa30BaTEILHOTO 1IMKJIa 00pa3oBaTeibHOM mporpaMmbl B cootBeTcTBHM ¢ PI'OC CIIO
M0 JAHHOM CIEUATbHOCTH.

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

dopMUpOBaHUE y CTYJICHTOB NPEACTABICHUS O XUMUUECKOIN COCTaBISIONICH €CTeCTBEHHO-
Hay4YHOU KapTUHBI MUpPA KaK OCHOBBI MPUHSTHUS PEIICHUIN B )KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTyalUsX, OTBETCTBEHHOT'O [TOBEICHUS B IPUPOIHON CpE/Ie.

3amaun TUCUMILTHHBI:

1) chopMupoBaTh MOHMMAaHHUE 3aKOHOMEPHOCTEH MPOTEKAHMSI XMMHUYECKUX TMPOIIECCOB U
SBJICHUM B OKpYXKalolllel cpeae, LEJNOCTHOM HaydHOM KapTUHBI MHPA, B3aWUMOCBSI3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTAaBIATH (POPMyJIbl HEOPTAaHUYECKUX M OPTaHMYECKUX BEUIECTB,
YpPaBHEHUS XUMHUECKUX pEaKIUi, OOBSCHITh HUX CMBICI, HHTEPHPETHUPOBATH PE3YJIbTAThHI
XUMHUYECKUX DKCIIEPUMEHTOB,

3) copmupoBaTh HaBBIKA MPOBEIACHUS MPOCTEUINX XMUMHYECKUX DKCIEPUMEHTATBHBIX
UCCJICIOBAaHUM C COOMIOACHUEM TpaBWi 0€30MacHOro oOOpamieHus ¢ BeHIeCTBAaMU W
1a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHUS UCIOJIH30BaTh WH(POPMAIMIO XUMHUECKOTO XapaKTepa U3 pa3IMuHbIX
HMCTOYHUKOB,

5) cdopmMupoBaTh yMEHHUSI TMPOTHO3UPOBATH IMOCIEACTBUS CBOECH JEITEIBHOCTH H
XUMUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MPOIIECCOB,;

6) cdopmupoBaTh TOHUMAHWE 3HAYUMOCTH JIOCTHIKCHHM XWMHUYECKOW HAYKH W
TEXHOJIOTH JIJISl pa3BUTHS COIMATBLHOM W MMPOU3BOCTBEHHOM cdep.

TpeOGoBaHus K YPOBHIO OCBOCHUS COAEPKAHUS TUCIHUIINHBI:



[Ipouecc wm3ydyeHHs JUCUMIUIMHBI HampaBieH Ha (OPMUPOBAHUE  CIEIYIOIIMX
KOMIIETEHIIUN 10 JaHHOW CHEIUAIbHOCTH:
OK Ol1. Beibupats crioco0b! perienus 3a1a4 npodeccuoHanbHON 1eATeIbHOCTH
IPUMEHUTENBHO K PA3JINYHBIM KOHTEKCTaM;

OK 02. Mcnonbs30BaTh COBPEMEHHBIE CPECTBA TOMCKA, aHAIN3a U UHTEPIIPETALUN
UHpOpMAIK U UH(OPMAITMOHHBIE TEXHOJIOTMH JUIsl BHIITOJIHEHUS 3a7a4 NpOo(PeCCUOHAIbHON
NEeSATENbHOCTH;

OK 03. IlmanupoBarb W peaqn30BbIBATH COOCTBEHHOE MPO(HECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, PEANPUHUMATEIBCKYIO JEATEIBHOCTh B IPO(eCcCHOHAIBHOM chepe, UCTIOIb30BaTh
3HAHMS 10 MTPABOBOM U (PUHAHCOBOW IPAMOTHOCTH B PA3JIMUHBIX KU3HECHHBIX CUTYaIUsX;

OK 04. D¢ dexTrBHO B3aUMOAECHCTBOBATh U PaOdOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymiecTBisATh YCTHYIO M NMCBMEHHYIO KOMMYHHUKAIIMIO HAa TOCYIAPCTBEHHOM SI3bIKE
Poccuiickoit denepariuu ¢ yaeToM 0COOEHHOCTEN COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. [IpostBAATE rpakIaHCKO-NIATPUOTUYECKYIO TO3ULINIO, JEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHUE HAa OCHOBE TPAJAULMOHHBIX POCCUMCKUX AYXOBHO-HPABCTBEHHBIX LIECHHOCTEH, B TOM
YUCJIE C YYETOM TAPMOHHU3ALMNA  MEXHAIUOHAIBHBIX U MEKPEIUTHO3HBIX OTHOIICHUH,
IIPUMEHSTH CTaHIAPThl AHTUKOPPYNIIMOHHOTO NOBEACHUS;

OK 07. ConeicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH Cpelibl, PECYpCOCOEPEKEHUI0, TPUMEHSTh
3HaHUS 00 UBMEHEHHUH KJIMMaTa, IPUHITUIBI OEPEKIIMBOTO POU3BOJCTBA, dPPEKTUBHO
JNEUCTBOBATH B YPE3BbIYANHBIX CUTYALIHSX;

OK 08. Ucmonb3oBarh cpefacTtBa (U3HUECKONW KYIbTYpbl JUISI COXPAHEHUS U YKPETUICHHUS
3I0pOBbsI B Mpouecce NpoPhecCUOHATbHON EATETbHOCTH U NOAAEpKaHUS HE00X0IUMOTO
YpOBHS (PU3UUECKOM MOATOTOBICHHOCTH.

OK 09. [Tonb3oBarbes MpodhecCHOHAIBHON JOKYMEHTalUe Ha rOCyJapCTBEHHOM U
MHOCTPaHHOM S3BIKaXx.

JInuHOCTHBIE, MeTanpeIMeTHbIE U MPeAMEeTHbIC Pe3yJIbTAThl 0CBOCHUS Y4eOHOM
AUCHUILIUHBI.

JIM4HOCTHBIE  PE3yJIbTaThl OCBOEHUS OCHOBHOM  0Opa3oBaTEIbHOM  MpPOrpaMMbl
JOCTUTAIOTCSI B €IWHCTBE YYEOHOW UM BOCHUTATENbHOW JEATEIBHOCTH OpraHu3allii,
OCYIIECTBISIONIEH 00pa3oBaTeNbHYI0 JAEATEIbHOCTh, B COOTBETCTBUU C TPATUIUOHHBIMU
POCCUHCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMU U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSIMHU,
OPUHATHIMU B OOILECTBE MpaBUJIAaMU M HOPMaMHu TMOBEIEHHUS, U CHOCOOCTBYIOT IpOIEccam



CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTUSA, PA3BUTHsI BHYTPEHHEHN IMO3ULUU JINYHOCTH,
NaTpUOTU3MA, TPAXKIAHCTBEHHOCTH, YBOXKEHUS K MaMATH 3alUTHUKOB OTeuecTBa U MOJBUIaM
I'epoeB OteuecTtBa M cTapuieMy IOKOJEHUIO, 3aKOHY W IPaBOMOPSAKY, TPYIy, B3aUMHOTO
YBaXEHUsA, OEpEeKHOro  OTHOWICHHS K  KYJIbTYpHOMY  HAacClIeAUI0 M TPAAMLMUAM
MHOTOHAIIMOHAJILHOTO Hapoaa Pocculickon Denepanuu, Npupoae U OKPYKarolIen cpee.
JIMuHOCTHBIE  pe3yJabTaThl OCBOCHHMSI OCHOBHOM  0Opa30BaTENbHOW  MpPOTpamMMBbl

OoOy4arolmuMHUCs  JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CHOCOOHOCTh  OOyYaroIUXCs
PYKOBOJICTBOBAThCS  C(POPMUPOBAHHON  BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOH
LEHHOCTHBIX OpPUEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX YyOEXKJECHUH, COOTBETCTBYIOIIUX
TpaJULMOHHBIM [IEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIMPEHNUE KUZHEHHOTO OIbITA U OTbITa
NEATEIBHOCTH B IIPOLIECCE  peanu3alid  OCHOBHBIX  HANPABJICHUN  BOCIMUTATEIIBHOU
NEATEIBHOCTH, B TOM YHCJIE B YAaCTH:

IPAXKIAHCKOTO BOCIIUTAHUSA:

c()OPMHUPOBAHHOCTh TPAKJAHCKOM TMO3MLUMK  OOydYarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0 OOLIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLHMOHHBIX IIpaB U OOSA3aHHOCTEM, YBa)KEHUE 3aKOHa U
[IPaBOIIOPAAKA; IPUHATHE TPAAULMOHHBIX  HAlMOHAJBHBIX, 00I1eYeI0BEYECKUX

I'YMaHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh TMPOTUBOCTOSITH HJEOJIOTMM SKCTPEMH3Ma, HalMOHalu3Ma, KceHodoOuwu,
JVCKPUMHUHALIAN 110 COUMAIIBHBIM, PEIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM ITPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JAESTENBHOCTh B MHTEpECcAaX TIpaklaHCKOro OOUIECTBa,
y4acTBOBaTh B CAMOYIMPAaBIECHUH B 00111€00pa30BaTEIbHON OpraHU3aii U JETCKO-FOHOLIECKUX
OpraHU3aLusX;

YMEHHME B3aMMOJEUCTBOBATh C COLMAJIBHBIMU HMHCTUTYTAMHU B COOTBETCTBUM C UX
GYHKIUSMU U Ha3HAUCHUEM;

FOTOBHOCTh K TyMAaHUTAPHOW W BOJIOHTEPCKOW JEATEIBHOCTH; NATPUOTHYECKOTO
BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUMCKOMN IPaKIaHCKON UJIEHTUYHOCTHU, MATPUOTHU3MA, YBAKECHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHOM, ropaocTu 3a CBOM Kpal, CBOIO
PonunHy, CBOM S3BIK M KyJBTYpY, IIPOLIOE U HACTOSAIEE MHOTOHALMOHAJIBHOIO Hapoaa Poceny;

LIECHHOCTHOE OTHOIIEHUE K TOCYAAaPCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY U NPUPOJTHOMY
HACIIEAUIO, NaMATHHMKaM, TpaauuusM HaponoB Poccuum, nocrmxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHIX U TPYAE;

ujeiHas yoexKJ1eHHOCTb, TOTOBHOCTD K CIIy>)KEHHIO U 3aiute OTeuecTBa, OTBETCTBEHHOCTh
3a €ro Cyaboy;

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:



OCO3HAaHWE  JIyXOBHBIX IIGHHOCTEH  pPOCCHICKOTO  Hapoaa; chopMHpOBaAaHHOCTH
HPaBCTBEHHOT'O CO3HAHMSI, STUIECKOTO TTOBEICHNUS;

CTIOCOOHOCTH OIICHMBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOAUTENSIM M (WIH) IPYTHMM 4YJI€HaM CEMbH,
CO3JaHHI0 CEMbM HA OCHOBE OCO3HAHHOTO IMPUHATHS LEHHOCTEW CEMEWHOW JKU3HU B
COOTBETCTBHUH C TPAIUIIUAMHU Hapoa0B Poccrm; 3CTETHUECKOrO BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOLICHMIA;

CIIOCOOHOCTh BOCHPUHHMMATH Pa3JIMYHbIE BHUJBI HCKYCCTBA, TPaJWLUU M TBOPYECTBO
CBOETO U APYTUX HAPOJOB, OUIYIIaTh SMOIIMOHAIHFHOE BO3ICHCTBHE UCKYCCTBA;

yOEXKIACHHOCTh B 3HAYMMOCTH JUJISl IMYHOCTH M OOIIECTBAa OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMIJICHHUE MPOSIBIATH
KauyecTBa TBOPUYECKOU JIMYHOCTH;

($u3MYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH 3JJ0POBOTO M Oe30macHOro oOpa3a JKU3HH, OTBETCTBEHHOI'O
OTHOIIICHHUS K CBOEMY 3/I0POBBIO;

noTpeOHOCT, B (M3MUYECKOM  COBEPIICHCTBOBAHHWH,  3aHATUSX  CIHOPTHUBHO-
03/I0POBUTEIHHOMN AESITETHLHOCTHIO;

AKTUBHOE HETIPUSATHE BPEAHBIX IPUBBIUEK U UHBIX (POPM MPUUMHEHHS Bpeaa puandeckomy
U TICUXUYECKOMY 3710POBbIO;

TPYZAOBOI'O BOCIIUTAHHUS:

TOTOBHOCTH K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTepPCTBa, TPYAOJI00HE;

TOTOBHOCTb K aKTUBHOH JESITEILHOCTA TEXHOJIOTHUECKON M COIMAIbHOIN HAMPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBaTh, IUIAHUPOBATb M  CAMOCTOATEIBHO  BBIMOJHATH  TaKylO
JeSITeIbHOCTD;

WHTEpEC K Pa3muyHbIM cdepaM MpodecCHOHATBHON AESITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HaHHBIN BBIOOP OyayIIei MpodeCcCuu 1 peain30BbIBATH COOCTBEHHBIE JKU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHMIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCEl
KU3HU; IKOJIOTUYECKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYyJIbTYypbl, TOHUMaHHWE BIHUSHUS COIHMAIHHO-
HPKOHOMUYECKUX TPOIECCOB HA COCTOSHHE MPUPOTHOM M COIMAIBHON Cpeabl, OCO3HAHWE
r7100aTFHOTO XapaKTepa SKOJOTUIECKUX MPOOIeM;



IUIAHUPOBAaHUE M OCYILIECTBICHUE ACUCTBUN B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS
LEeJIEN YCTOMYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTHBHOE HEIIPUATHE ACUCTBUM, IPUHOCALIUX BPEIl OKPYKAIOIIEH Cpene;

yMEHUE IPOrHO3UPOBATh HEeOJIaronpusTHHIE IKOJIOTUYECKUE MOCJIEICTBHS
MIPEANPUHUMAEMBIX JEUCTBUM, IPEAOTBPAILATH UX;

pacCUIMPEHHE OIbITA AEATEIbHOCTH IKOJIOIMYECKON HAIPaBICHHOCTH; HEHHOCTH HAyYHOTO
MO3HAHUS:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUST HayKd U OOIECTBEHHOM MNPAaKTUKH, OCHOBAaHHOIO Ha JHUAloOre KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHME SI3bIKOBOM M YUTATEJILCKOU KYJIBTYpPBI KaK CPEACTBA B3aMMOICHCTBHS
MEXIy JIIOJbMU U MTO3HAHUS MHPA;

OCO3HaHWE LIEHHOCTU HAyYHOM JAESTENbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
HCCJIEI0BATENBCKYIO IEITEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

MertanpeameTHble pe3ylbTaThl OCBOCHHMS OCHOBHOM 00pa3oBaTelNbHONM MpPOrpamMMbl
JOJDKHBI OTPAXKATh:

OBnazieHne yHUBEpCAIbHBIMU Y4€OHBIMH IT03HABATEIbHBIMU AEHCTBUSIMHU:

a) 6a30BbIE JTOTUYECKHUE ICHCTBHS:

CaMOCTOATENIbHO (POPMYJIIMPOBATh W aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK UM OCHOBAHUS JJIsl CPAaBHEHUS, KilacCUu(PUKauuu
1 0000IIeHNS;

ONpENENATh LEJIN JAESITENBHOCTH, 3aJaBaTh MNapaMeTpbl U KPUTEPUHM HX JOCTHXKECHMS,;
BBISIBJIATh 3aKOHOMEPHOCTH M MIPOTUBOPEUNS B PACCMAaTPUBAEMBIX SBJICHHUSIX;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LEIAM,
OLICHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

pa3BUBaTh KPEAaTUBHOE MBILIUICHHE MPU PEUICHUH >KU3HEHHBIX MpobiieMm; 0) OazoBbie
MCCIIEI0BATENIbCKUE IEUCTBUS:

BIIAJIETh HaBbIKAMHM  y4e€OHO-HMCCIIEIOBATENbCKON U POEKTHOU

JESTeIbHOCTH,  HaBBIKAMH pa3pelIeHus MpoosieM;

CIIOCOOHOCTP M TOTOBHOCTb K CaMOCTOSITEIbHOMY TIIOMCKY METOJOB pEIICHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOAOB ITO3HAHMS;

OBJIAJICHUE BHUJIAMU AESTEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETALHH,
npeoOpa3oBaHUI0 M TNMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHUTYyalUsX, B TOM YHCIE MpH
CO3/1aHNHU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;



dbopMHUpOBaHHE HAyYHOTO THIMA MBIIUICHUS, BIIAaJICHUE HAYYHOW TEPMHHOJIOTHEH,
KITIOYCBBIMU TTOHITHSIMH U METOJIaMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATEIBHON NEATEIHHOCTH W
KU3HCHHBIX CUTYAIUAX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTyaJIM3UpPOBATh 3a/lady, BBIJIBUTAThH
TUTIOTE3y €€ pEeIIeHUs, HaXOIWUTh apryMEHTBhI I J0Ka3aTelIhCTBA CBOMX YTBEPKICHHM,
3a/1aBaTh MapaMETPhl U KPUTCPUH PEIICHUS,

aHAIM3WPOBATh TOJYYCHHBIE B XOJC pEIICHHWS 3aJauyd  pe3yibTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCJIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI C YYETOM aHajIu3a UMEIOIIUXCSl MaTepruaIbHbIX
1 HEMaTepPHATbHBIX PECYPCOB;

OCYIIIECTBIISTh IeJICHATIPABICHHBIN MOWCKIIEPEHOCa  CPE/ICTB U

Croco00B  ACHCTBHUS B MPO(ECCUOHAIBHYIO CPELY;

yMETh I[EPEHOCUTh 3HAHUS B TMO3HABATEIbHYI0O M  MPaKTUYECKyl0  00JacTu
KU3ZHENIEATebHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJIEU, MpeJiaraTh OPUTMHAIBHBIC MOJIXOJbI M PEIICHHUS;, CTaBUTH
MpoOJIEMBI U 33/1a4H, TOMYCKAIOIINE allbTepHATUBHBIE pellieHus ; B) paboTta ¢ nHGOpMaIIUei:

BIIQJICTh HABBIKAMH TOJyYeHUS WHPOPMAUA W3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSATENIbHO  OCYIICCTBJIATh TIOUCK, aHalu3, CHCTEMATH3aIldi0 W HWHTEPIPETAIUIO
nH(OpPMAITUU PAa3TMYHBIX BUIOB U (DOPM MPEICTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4eTOM HazHAYCHUS WH(OPMAITUHU U TIEIEBOM
ayJIMTOPHH, BBIOUPAsi ONTUMANIbHYIO (DOPMY MPEJCTABICHUS U BU3YaTU3aIINH;

OIICHUBATh JOCTOBEPHOCTh, JETMTUMHOCTh MH(OpPMAIUU, €€ COOTBETCTBUE MPABOBHIM H
MOPAJIbHO-3THYECKUM HOpMaM;

WCITOJIB30BaTh CpEJICTBAa HWH(MOOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pPEIICHNM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpPraHU3AMOHHBIX 3a7a4 C COOIIOACHUEM
TpeOOBaHMI 3PTOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, peCypcocOepekeHMSs, TIPABOBBIX U
ATUYCCKUX HOPM, HOPM HH(DOPMAITMOHHONW O€301TaCHOCTH;

BJIQJICTh HABBIKAMHU pACIIO3HABAHWS W 3alIUTBl HWHPOpPMAIUH, HHYOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBnajzieHNEe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH JICHCTBUSIMHU:

a) oOlIeHuE:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HHU;

pacro3HaBaTh HEBepOalbHBIE CpelcTBa OOIICHHS, MMOHUMAaTh 3HAYCHHUE COIMATBHBIX
3HAKOB, PACIO3HABATh MPEAMOCHIIKH KOHPIUKTHBIX CUTYallUid U CMSTYATh KOH(JIUKTHI;



BJIA/IETh PA3JIMYHBIMU ClIOcOOaMu OOIIEHUS U B3aUMOJICUCTBUS; apryMEHTUPOBAHHO BECTH
JMAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYallUU;

pPa3BEepHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BAHHEM S3BIKOBBIX
CpeAcTB; 0) cCoBMeCTHas ACSATEIbHOCTD:

MMOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW W WHINBUIYAIbHOU PabOTHI,

BBHIOMPATh TEMATUKy M METOJbI COBMECTHBIX JCHCTBUH C Y4ETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN KaXKJIOr0 YJeHa KOJIJIEKTUBA;

OpUHUMATh €I COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH M KOOPJIUHUPOBATH
NEUCTBUSL IO €€ JOCTHXKEHUIO: COCTABJIATH IUIAH JEWCTBUM, PAcCHpeAcssiTh PO C Y4ETOM
MHEHUN YYaCTHUKOB O0CYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIaJIa U KaXJIOTO0 YYaCTHHKA KOMAaHbl B OOUIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLICHUBATH WMJIEH C TO3UIIMUM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJIMHUPOBAaTh W BBHIMIOJHATH pPa0OTy B YCIOBHUSX peajbHOTO, BUPTYaJbHOTO U
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

OCYILIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B PAa3JIUYHBIX CHUTYaIlUSX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBnajieHre YHUBEPCAIbHBIMU PETYJISTUBHBIMU JECHCTBUSMU:

a) caMOOpraHu3aIus:

CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATENIBHYIO JEATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh H (opMyIupoBaTh COOCTBEHHBIE 3aJauyd B OOpa3OBATEILHON JEITCIBHOCTH H
KU3HEHHBIX CUTYAIUsX;

CaMOCTOSTENIbHO COCTAaBIISATh TUJIAH PEIICHUS MPOOJIEMbl C YIE€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

paciupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEATOUTCHHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;
OIICHUBATh TPUOOPETECHHBIN OIIBIT;

Croco0CTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOM IPYIUIIMUA B PA3HBIX 00JIACTAX
3HAHWM, TOCTOSHHO TOBBIIATE CBOM 00pa30BaTENbHBI W KYJBTYPHBIM YPOBEHB; O)

CaAMOKOHTPOJIb:
AaBaTb OLICHKY HOBBIM CuTyalusiM, BHOCUTDH KOPPCKTHBLI B
ACATCIBHOCTD, OLOCHMBATb COOTBETCTBUC PC3YJIbTATOB LICIIAM;

BJIaJCTh HaBbIKaMU I103HABATEIbHOU pe(bJ'ICKCI/II/I KaK OCO3HaHH:A COBCPIIACMBIX ,Z[CﬁCTBHﬁ
1 MBICIIMTCIIBHBIX ITPOICCCOB, UX PC3YJIbTATOB U OCHOBaHI/IfI;



UCTIONb30BaTh MPHUEMBbl PEQIICKCUH JI OLEHKA CHTYaIlH, BHIOOpa BEPHOTO PEIICHUS;
yYMETb OIICHUBATh PUCKU U CBOCBPEMEHHO MTPUHUMAThH PEIICHUS TI0 UX CHIKEHUIO;

B) SMOITMOHATLHBIA HHTEIJICKT, MPEATIOIaralonuii ChoOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOUAIOIIETO CIIOCOOHOCTh TOHMMATh CBOE 3MOIMOHAIBHOE COCTOSIHHE,
BHUJICTh HAIpaBJIECHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOW c(epbl, ObITh yBEPCHHBIM B
cebe;

caMOperyIupoBaHHUs, BKJTFOYAOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ TOBEJEHHUE, CIOCOOHOCTh aJalTUPOBATHCA K HAMOIMOHAIBHBIM
M3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllUM, BKJIOYAIOIIEH CTPEMJICHHE K JIOCTHKEHHUIO IIeJIM U YCIEXY,
ONTUMH3M, UHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXO/Isl U3 CBOMX BO3MOKHOCTEH;

OMIIATHUH, BKIIOYAIOMICH CIIOCOOHOCTH MOHWUMATh AMOIMOHAJILHOE COCTOSHHUE JAPYTHX,
VYUTHIBATh €T0 TMPH OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTh K COYYBCTBHIO U
COTICPEKNBAHHUIO;

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

I') IPpUHATHE ce0s U APYTUX JTIOCH:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI W apryMEHTHl JpYrHMX JIIOJCH TpU aHaW3e Pe3yJbTaToOB
NeATETBPHOCTH; PU3HABATH CBOE TIPABO M MIPABO JIPYTHUX JIFOJICH HA OIIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TIO3UIIUU APYTOT0 YeIOBEKa.

Ilnanupyembie pe3yJbTaThl OCBOCHHUS 0011€00Pa30BaATEIbHOM IUCIUIINHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO.
[To yuebHOMY ipenmety "Xumus" (0a30BbIi ypOBEHb) TPEOOBAaHUS K IPEIMETHBIM
pe3yibTaTaM OCBOCHHMsI 0a30BOTO Kypca XUMUU JTOHKHBI
1) chOpMHUPOBAHHOCTh  MPEJACTABICHUN: O  XHMHUYCCKOH  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpPA, POJU XMMHHM B MO3HAHUM SIBIICHUM TPUPOJIbI, B
(GbOopMUPOBAHUU MBIIIJIEHUS] U KYJIbTYPhl JIMTUHOCTU, €€ (YHKIIMOHAIBHOW T'PaMOTHOCTH,
HEOOXOIUMOM [IJIsi pEIIeHUs MPAKTUYECKUX 3aJad U HKOJOTMUYECKH OOOCHOBAHHOIO
OTHOIIICHUS K CBOEMY 37I0pPOBbIO U IIPUPOTHOMN Cpeie;

2) BIIAJICHUE CUCTEMOM XUMHYECKUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUN JJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa
atoma, S-, P-, O-3J€KTpOHHbIE OpOWUTAIM aTOMOB, HOH, MOJEKYJa, BaJICHTHOCTD,
AIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCICHUS, XMMHUYECKas CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJSIpHBbIM 00beM, YIJIEpOAHBIA CKeNeT, (PYHKIMOHAJIbHAs TpyNIa, paauKal,
U30MEPHsI, U30MEPBI, TOMOJIOTUYECKUI DS, TOMOJOTH, YIJIEBOAOPOIbI, KHCIOPOA- M



a30TCOJEpKAIINE COEIUHEHUs, OMOJIOIMUECKN aKTUBHbBIE BEIIECTBA (YIJIEBOJbI, KHUPBI,
Oesk1), MOHOMED, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS,
KPUCTAJUIMYECKAss ~ pelIeTKa, TUMbl  XUMHYECKMX  peakuud  (OKHCIUTENIbHO-
BOCCTAHOBUTENBHBIE, 9K30- U SHIOTEPMHUUECKHUE, PEaKIIMM MOHHOIO OOMEHa), pacTBOp,
AJIEKTPOJIUTBL, HEINEKTPOJIUTBI, DJIEKTPOIUTUYECKAs  JTUCCOLMALUS, OKHUCIHUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUECKON pEeaKluu, XUMUYECKOE PaBHOBECUE), TEOPUH U
3aKOHBI (TE€OpHUsl XMMHYECKOIO CTPOEHHUS opraHudeckux BemiectB A.M. bytieposa,
TEOpUs DANEKTPOJMTUYECKOM Aucconuanuu, nepuoandeckni 3akon .M. Menneneesa,
3aKOH COXPAHEHHMS Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHN S3bIK XHWMHH,
(paKTOJIOTUYECKUE CBEICHHMS O CBOWCTBAX, COCTaBe, IOIY4YEHHMM M 0€30I1aCHOM
WCIIOJIb30BaHUM BAXKHEUINUX HEOPTaHMYECKUMX M OpPraHWYECKHUX BELIECTB B OBITY U
MPAKTUYECKON JAEeSATENbHOCTH YEIOBEKA,;

3) chOpMHPOBAHHOCTh YMEHHI BBISIBIATh XapAKTEPHbIE MPU3HAKA U B3aUMOCBS3b
M3YYCHHBIX MOHATHM, IPUMEHATH COOTBETCTBYIOIIUE MTOHATHS IIPH ONMCAHUH CTPOCHMS
Y CBOWCTB HEOPIaHMYECKUX U OPraHUYECKUX BEUICCTB U UX NPEBPALICHUM; BBIABIATH
B3aMMOCBS3b XMMHWYECKMX 3HAHUW C IIOHATUAMM M MPEACTABICHUAMMU JPYIUX
€CTECTBEHHOHAYUYHBIX IIPEAMETOB;

4) chopMUPOBAHHOCTh YMEHHM HCIIOJNIb30BAaTh HAMMEHOBAHUS XMMHYECKHUX
COCMHEHUN MEXIYHApPOJHOIO COK03a TEOPETUYECKOM W NPUKIAAHON XUMHUM U
TPUBHAIbHBIC HA3BAHUSI BAXKHEUINMX BEIIECTB (ITWICH, allETHICH, TIUIEpPUH, (EHOI,
dbopmanbaerua, yKCyCcHasl KUCJIOTa, TJIMIIMH, YrapHbIM ras, yrieKuCIbIM ra3, aMMHak,
raiieHasi U3BeCThb, HeTalieHasi U3BeCTh, MUThEBAs COJA U JIPYTUX), COCTABIATH (POPMYIIbI
HEOPraHUYECKUX M OPraHWYECKHMX BELIECTB, YPAaBHEHUS XUMHYECKUX PEaKUUu,
OOBSACHITh WX CMBICH, TMOATBEPKIATh XapaKTepHbIE XUMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOLIMMHU IKCHEPUMEHTAMHU U 3aMUCAMU YPABHEHUNM XUMUYECKUX PEAKLINM;

5) chOpMUPOBAHHOCTh YMEHHUH YCTAHABIMBATH MPUHAJICKHOCTh H3YUYEHHBIX
HEOPraHWYECKUX M OPraHMYECKHX BEIIECTB K OMNPEACICHHBIM KJIacCaM W TrpyImnam
COCIMHCHUHN, XapaKTEPU30BaTh MX COCTAB W BAKHEUIIME CBOMCTBA; OINMPEICNIATH BHUJbI
XHMHMYECKUX CBsi3el (KOBaJICHTHAs, HWOHHAs, MeETajuIMyecKas, BOJOPOJIHAs), THIIbI
KPUCTAUIMYECKUX PEIICTOK BEIIECTB; KJIACCU(PHUITUPOBATh XUMUUSCKUE PEAKIINH;

6) BJIaJEHHWE OCHOBHBIMH METOJAMH HAay4YHOT'O MO3HAHUS BELIECTB U XMMHYECKHX
sSBJCHUN (HAOII0IeHHE, U3MEPEHHE, SKCIISPUMEHT, MOJICTUPOBAHNE);

7) chopMHPOBAHHOCTh YMEHHUI MPOBOAUTH PAacUEThl IO XUMUYECKUM (hopMmyrnaMm U
YpaBHEHUSIM XHMHUYECKMX pPEakUuid C HUCMOIb30BaHUEM (DU3UYECKUX BEJIMYUH,
XapaKTEepU3yIOMIMX BEIIECTBA C  KOJMWYECTBEHHOM CTOPOHBI:  Macchl, oO0ObeMa
(HOpManbpHBIE YCIIOBMSA) Ta30B, KOJIMYECTBA BEIECTBA; HCIOJIb30BaTh CHUCTEMHbIE
XUMHAYECKUE 3HAHUS ISl NPUHATUS PELICHUA B KOHKPETHBIX YKW3HEHHBIX CHUTYaLHUsX,
CBSI3aHHBIX c BEILIECTBAMHU u 1754 IIPUMEHEHUEM;



8) c(hOpMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh U BBIMIOJIHATH XUMUYECKHM
HKCIIEPUMEHT (MPEBpalleHUs] OpPraHMYECKUX BEIIECTB TMPU 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,
OTPEENSITh CPEeNy BOIHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIMU 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 ¢
BEIIECTBAMU U JIA0OpPaTOPHBIM OOOPYAOBAaHUEM; MPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpPUMEHTa B (pOopMe 3amuCU ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii u GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

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

10) chopMUPOBAHHOCTh YMEHUH COONIIOAaTh MpaBUiIa HKOJIOTUYECKU
1eeco00pa3HOro MOBEACHUS B OBITY M TPYAOBOM AEATEILHOCTH B IEJAX
COXPAHEHMS CBOETO 3JI0POBBS M OKPYKAKOUIEH NPUPOJHOM CPENbl; YUYUTHIBAThH
OMACHOCTh BO3JICUCTBHUSI HA KUBbIE OPraHU3Mbl OIPEACIICHHBIX BEIECTB,
MIOHUMAs CMBICJI [TOKA3aTelIsl MPEAEIbHON JOIMYCTUMOM KOHLEHTPAL1H;

11) nns oOydYarolMXCsi C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 30POBBS:
c(OPMHPOBAHHOCTh YMEHHUS MNPUMEHATh 3HAHUA OO0 OCHOBHBIX JOCTYIHBIX
METOJaX MO3HAHMS BEIECTB U XUMUYECKUX SBJICHUM;

12) myis cHembIX U CIA0OBUIAIMX OOyYaroluXcs: CPOPMHUPOBAHHOCTH
YMEHUSI UCTIOJIb30BaTh peibe(HO TOUYECUHYI0 cucTeMmy obo3Hauenwuii JI. bpaiins
JUTSI 3aITUCH XUMHUYECKUX (OPMYIL.



1.2.2. Ilnanupyembie pe3yJbTAThl 0OCBOCHHs 001Ie00pa3oBaTeJbHONH AUCHMILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO un

Ha ocHoBe PI'OC COO

Kon n Il1anupyemble pe3yabTaThbl 0CBOCHHMS JMCUMILINHBI
HAUMEHOBAaH
ue
q)opn:;pyeM O6mme’ JIMCUHILTHHAPHBIE
KOMIIeTeHII!
i

OK 01. B yacTu TPpy10BOr0 BOCIIUTAHMSA: - BJAQJAECTh CHCTEMOM XMMHUYECKMX 3HAHHM, KOTOPAsl BKIKOYAET:

Bri6upats - TOTOBHOCTb K TpyHdy, OCO3HAaHHUE | OCHOBOIIOJIAralOUIMe TMOHATHS (XUMHUYECKHM 3JEMEHT, aTOM,

CHocoO0BI [IEHHOCTU MacTepCTBa, TPYA0JI00ueE; ANIEKTPOHHAsT 000JI0YKa aToma, S-, p-, d-3JeKTPOHHBIC OpOUTAIH

penieHus - TOTOBHOCTh K AKTHBHOW JEATEJIBHOCTH | aTOMOB, HOH, MOJIEKYJIA, BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTb,

3a1a4y TEXHOJIOTHYECKON U COLIMAJIBHOM | CTENIEHb OKMCIICHUs, XUMHUYECKAsl CBA3b, MOJIb, MOJIIpHAsl Macca,

npo(ecCUOH | HaNpaBJICHHOCTH, CIOCOOHOCTH | MOJISIPHBIN ~ 00BbEM, YIIEpOAHBIM  CKeleT, (PyHKUHOHAJIbHAsS

JIBHOU UHULMUPOBATH, IJIAaHUPOBATH U | Tpynna, pagukall, U30MEpHs, MU30MEPHI, TOMOJIOTMYECKUN P,

NEATEIBbHOCT | CAMOCTOSITEIIBHO BBIIIOJIHATH TaKyl0 | TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- U  a30TCOAEpIKaIIUe

U NEeSATENbHOCTD; COEIMHEHHMsI, OMOJIOTMUECKH AaKTHUBHBIE BellecTBa (yIJIE€BOIbI,

OPUMEHUTEN |- HMHTEPEC K  pa3IuyHbiM  cdepam | )KUpbl, O€IKH), MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,

BHO K PO EeCCUOHATILHOM eI TENbHOCTH, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS, KPUCTANINYECKAsl PEeIIeTKa,

pasmuunelM | OBJIajieHHe YHHUBEPCAJIbHBIMHU | TUITBI XUMUYECKUX PEAKLMH (OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIE,

KOHTEKCTaM | y4eOHbIMH MO3HABATEJIBLHBIMH | 9K30-M 3HIOTEPMHUYECKUE, PEAKIMU MOHHOTO OOMEHa), pacTBOp,
NelCTBUAMM: AIEKTPOIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJTUTHYECKAS
a) 0a3oBbIe JIOTMYECKHE 1eliCTBUSA: JUCCOLMAINS,  OKHCIUTENb,  BOCCTAHOBHUTENb,  CKOPOCTb
- CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh M | XUMUYECKOW pEaKIMi, XUMHYECKOE pPAaBHOBECHE), TEOpPUU U

! VKashIBAIOTCS IMYHOCTHBIE U MetanpenmeTHsie pe3ynsTatel 13 PI'OC COO (B mocnenueit pegakuuu ot 12.08.2022) B otrnaroisHoi Gopme, hopmupyemble 00111e00pa3oBaTeIbHOM

JUCIUATIIINHON
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I[I/ICIII/IHJ'H/IHaprle (HpeﬂMeTHLIe) PE3YyJIbTAaThl YKA3bIBAOTCA B COOTBETCTBUM C METOJUKOMU MPENIoJaBaHNs AUCHUTUIAHBL




aKTyaJM3UpPOBaTh
paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIICCTBCHHBIA IPU3HAK
15R105 OCHOBAaHMUS TUTS CpaBHEHUS,
KJaccuuKauu U 0000IIeHHUS;

- ompeAcNisITh  IENH  JACATCIBHOCTH,
3aaBaTh TapaMeTpbl W KPUTEPHH WX
JIOCTHIKEHMUS,

- BBLISIBJISATD
MIPOTHBOPEUHS B
SIBJICHUSX;

- BHOCHUTH KOPPEKTHUBHI B JIESITEIBHOCTD,
OIICHUBATh  COOTBETCTBHE  PE3YJIbTATOB
I[eJsIM, OIIGHMBATh PHUCKU IOCJICACTBUN
JIeSITeJIbHOCTH;

- pa3BUBAaTh KPEAaTUBHOE MBIIUICHUE IPU
pelIeHUH KU3HEHHBIX TIPOoOIeM

0) 6a3oBbIE HCCIIeI0BATEIbCKHE

npobJiemMy,

3aKOHOMEPHOCTHU u
paccMaTpUBAEMbIX

NEeHCTBUA:

- BIAJICTh HaBbIKAMU y4eOHO-
HCCIIEIOBATENIbCKOMN 151 IIPOEKTHOM
NEeSATEIbHOCTH, HABBIKAMHM  pa3pelleHUs
npoOJieM;

- BBIBJISITH  MPUYMHHO-CJICJICTBEHHbIE
CBA3M M  aKTyalu3WpoBaTh  3ajaugy,
BBIJIBUTaTh ~ TUIIOTE3y €€  pEIICHHS,

HAaXOJUTh apTYMEHTHI JJIs1 JI0KA3aTEIbCTBA
CBOMX YTBEPKJICHUH, 3a]1aBaTh MapaMETPBI
Y KPUTEPUH PELICHUS,

3aKOHBI (TEOPHST XUMHUUYECKOTO CTPOCHHUS OPraHUYECKHX BEIIECTB
AM. bytnepoBa, Teopusi SICKTPOJUTHYECKON IUCCOLMAIINH,
nepuognueckut 3akoH .M. MeHneneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHM SI3bIK  XHUMHH,
(haKTOJIOTHYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBE, MOJYYCHUU U
0€30IMaCHOM HCIOJIb30BAHUHM BAXHEUIIUX HEOPTraHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW AEATEIbHOCTU
YEJI0BCKA;

- yYMETh BBISBISITh XAaPAKTEPHBIE TMPU3HAKA U B3aUMOCBS3b
W3YUYECHHBIX TOHATUH, MPUMEHATH COOTBETCTBYIOIIUE MOHSITHUA
NpA ONWCAHWUU CTPOCHHS M CBOWCTB HEOPraHUYECKUX U
OpPTaHWYECKUX BEIIECTB W WX IMPEBPAIICHUN; BBISBISATH
B3aUMOCBSI3b ~ XMMMYECKMX  3HAaHMW C  MOHATUSIMHU M
MIPEICTABJICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX MIPEIMETOB;

- YMETh MCIIOJIb30BATh HAMMEHOBAHUS XUMHYECKUX COCIUHECHUU
MEKIYHAPOIHOI0 COK3a TEOPETUUECKON U NMPUKIAJHON XUMUU U
TPUBHUAJIbHBbIC HA3BaHUS BAKHEHIIINX BEIIECTB (ITUJICH, alleTUJICH,
rmnepuH, ¢eHon, GopManbaeru, YKCYCHas KHUCIIOTa, TIIHIIMH,
yrapHbl Tra3, YIJIEKHUCHbIM Tra3, aMMHWakK, TralleHass W3BECTb,
HeraiieHas W3BeCTb, NUTbEBAas COJa W JPYIHX), COCTaBJISAThH
GbopMyJIbl HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB, YPaBHCHUS
XUMUYECKUX PEaKlUii, OOBICHATh HMX CMBICI; IOJATBEPKIAThH
XapaKTepHbIC XUMHUYECKHE CBOMCTBA BEIIICCTB
COOTBETCTBYIOIIMMH JKCHEPUMEHTAMHU W 3aMUCAMU YpPaBHEHUU
XUMHUYECKUX PEaKIUK;

- YMETh  yCTaHaBJIMBATh  MPUHAIJIEHKHOCTb  HM3YUYEHHBIX
HEOPraHWYECKUX M OPTaHUYECKUX BEIIECTB K ONPEICIICHHBIM
KJIACCaM U TPYIIIIaM COECIUHEHHM, XapaKTEepU30BaTh UX COCTAB U
BOKHEHMIIIME CBOMCTBA; OMNPEACISITH BHUJBl XHUMHUYECKUX CBS3CH




- AHAJIMU3UPOBATH IIOJIYUCHHBIC B XOIC
pelicHuA 3aga4u pCe3yJIbTaTbl, KPUTUYCCKHU

OLICHUBATHb 150,¢ AOCTOBCPHOCTD,
IMPOrHO3UPOBATL HN3MCHCHHUC B  HOBBIX
YCIIOBHAX,

- YMCTb IICPCHOCUTD 3HaHUA B

MO3HABATENbHYIO U MPAKTUYECKYIO 00J1acTH
KU3HEICATCIIHOCTH;

- YMETh MHTETPHPOBATH 3HAHUS U3 PA3HBIX
MPEMETHBIX 00JacTel;

- BBIBUTATh HOBBIC WJEH, IMpeasiaraTh
OpUTHHATBHBIC TTOAXO/IBI ¥ PEIICHUS;

- CIIOCOOHOCTH UX UCTIOJIH30BAHUS B
MO3HABATENILHOM M COLUANIbHOM MPaKTHKE

(KOBaJIeHTHasl, WOHHAs, METaJUTMYecKas,
KPUCTAIUNIMYECKUX  PEIIETOK  BEILIECTB;
XUMHYECKUE PEAKIINY;

- c(hopMHpPOBATH MPEJICTABICHUSA: O XUMHUYECKON COCTaBIISIOIEH
€CTECTBEHHOHAYYHOW KApTHHBI MUpPA, POJIM XUMHUU B IMO3HAHUU
SBIICHUM TPUPOJIbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPHI
JUYHOCTH, €€ (PYHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOAUMOM ISt
pelIeHus] IPaKTUYECKUX 3aad U 3KOJIOTMYECKHM OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[I0POBbIO U PUPOJIHOM CPEJIE;

- YMEThb MPOBOJUTH PACUETHl IO XUMHUYECKUM (opMylIaM U

BOJIOPOJIHAS), THIIbI
KJIaCCU(UIIMPOBATH

YPABHEHUSIM  XHMHYECKHX  PEAKIUM C  HCHOJB30BAHUEM
(U3MUECKUX  BEIUYMH, XapaKTepU3YIOIIHMX  BEIIeCTBA €
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o00beMa (HOpMaJIbHbIE

YCJIOBI/IH) ra3oB, KOJIMYCCTBaA BCIICCTBA, MCITIOJIb30BaATh CHCTCMHBIC
XUMHUYCCKHUC 3HAHUA I IIPHUHATHA pCHIGHI/If/'I B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUsgaX, CBA3aHHBIX C BCHICCTBAMHM M HX

IPUMEHEHUEM
OK 02. B  o0mactT  1EHHOCTH  HAYYHOIO | - YMETh IUIAHUPOBATh U BBINOJHATh XUMHUYECKUN SKCIIEPUMEHT
Hcnonb30BaT | mO3HAHHA: (mpeBpalieHuss OpPraHUYECKUX BEHIECTB IMPU  HArpeBaHUU,
b - c(OpMHUPOBAaHHOCTL  MUPOBO33PEHUS, | IOJYUYCHUE HTUJICHA W H3YUYCHUE €ro CBOMNCTB, KAYECTBEHHBIC
COBPEMEHHBI | COOTBETCTBYIOIIETO COBPEMEHHOMY | pE€aKIlMi Ha albJCTUJIbI, Kpaxmajl, YKCYCHYI KHUCIIOTY;
€ CpeacTBa YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHOW | AeHATypalusi OEIKOB MpU HArpEeBaHUU, IIBETHBIC PEAKIIUU OCJIKOB,;
MOHCKa, NpPaKTUKWA, OCHOBAaHHOTO Ha  JUAJOre | MPOBOJIUTH PEaKIMU HOHHOTO OOMEHA, ONPEIeNATh CPEay BOJIHBIX
aHanu3a u KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO | PACTBOPOB, KAUECTBEHHbIE peakluMU Ha cyibdar-, kapOoHAT- U
WHTEpIIPETAl] | CBOET0 MECTA B MOJUKYIBTYPHOM MUDPE; XJIOPU-aHUOHBI, Ha KaTHOH aMMOHWUS; pemarhb
1505 - COBEpILICHCTBOBAHME  SI3bIKOBOW U | SKCIIEPUMEHTAJIbHbIE 3aauu 1o TemMaM "Mertambel"
uH(pOpPMAITUU | YUTATEILCKOW KYJNbTYphl Kak cpeacTBa | "Hemertamnsl') B COOTBETCTBHUM C  TNpaBWIaMU — TEXHUKHU
U B3aUMOJICUCTBUSL  MEXIy JIIOJABMH U | 0€30MaCHOCTH MPHU OOPAIICHUU C BEIMIECTBAMHU U J1a0OPaTOPHBIM

uH(bOpMAIMo

IIO3HAHWA MHUPA,

O60py,Z[OBaHI/IeM; MMpcaACTaBJIAITh PE3YJIbTAThI XUMHUYCCKOI'O




HHBIE
TEXHOJIOTUH
TUTSE
BBITIOJIHEHHUS
3a/1a4
npodeccuoH
aJIbHOU
NEeATETHHOCT
u

- OCO3HaHHE LIEHHOCTH Hay4YHOMU
NEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
IPOEKTHYIO U UCCIIEIOBATEIbCKYIO
NEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE;
OBiagenne YHHUBEPCATbHBIMHA
yueOHBIMH MO3HABATEJIbHBIMU
AeCTBUSIMM:

B) padora ¢ nunopmanuei:

- BJIQJICTh HaBBbIKAMHU MOJTYYEHUS
vHpoOpMaIlMu U3 HCTOYHUKOB Pa3HBIX
TUMOB, CaMOCTOSITEIbHO  OCYIIECTBIIATH
MOMCK, AaHalu3, CUCTeMATU3alHUI0 U

UHTEPIPETALNI0 UHPOPMAIMKA PA3TAYHBIX
BUJIOB U ()OPM TPEACTABICHHUS;
- co3laBaThb TEKCThl B
dbopmaTax v Y4ETOM
uHboOpMaIlMM W 1IEeJIEBOM
BbIOMpas ONTUMAJIBHYIO
IIPE/ICTABIICHUS U BU3yaJIN3alliy;

- OIICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTD uHbOopMaIu, ee
COOTBETCTBHE TIPAaBOBBIM M MOPAJIbHO-
TUYCCKUM HOpMaM;

- UCITOJIB30BaTh cpencTBa
WH(OPMAITMOHHBIX U KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B PEIICHUU KOTHUTUBHBIX,
KOMMYHHKATHBHBIX ¥ OpPTaHH3aI[MOHHBIX
3aad Cc  coOyrojieHMeM  TpeOOBaHMIA
OPrOHOMHMKH, TEXHUKH  OE€30MacHOCTH,

Pa3IU4IHbIX
Ha3HA4YCHU A
ayJuTOpHH,

(opmy

JKCIIEpUMEHTa B (opMe 3aluch YpaBHEHUU COOTBETCTBYIOIIUX

peakumii ¥ (GOpPMYyIUpOBaTh BBIBOABI Ha OCHOBE ATUX
pe3yNbTaToB;
- yMeThb  aHaJU3UpOBaTh  XHMHUYECKYI0  HH(MOpMaIuIo,

MOJIy4aeMyl0 U3 pPa3HbIX HCTOYHHUKOB (CpPEIACTB MacCOBOM
uHpopManuu, cetb UHTEpHET U JipyTHe);

- BJIAJIETh OCHOBHBIMH METOJIAMHU HAyYHOT'O MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUU (HAOIIOACHUE, U3MEPEHUE, IKCIICPUMEHT,
MOJICTUPOBAHUE);

- YMEThb MPOBOJUTH PACUETHl IO XUMHUYECKUM (opMylIaM U
YpaBHEHUSIM  XUMHYECKUX  pEAKIUAd C  HCIOJb30BaHUEM
(bU3MYECKUX  BEIIMYMH,  XapaKTepU3YIOIIUX  BEIIeCTBA  C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMaJIbHbBIC
YCJIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BaTh CUCTEMHBIE
XUMHWYECKUE 3HAHUS [JI1 TPUHATHS PEIICHUH B KOHKPETHBIX
JKU3HCHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMHU U HX
MPUMEHEHUEM




THTHUEHBI, pecypcocOepekeHus, MPaBOBBIX
U ITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS 1
3aIUThl HGOPMAITUU, HHPOPMAITHOHHOM
0€30MMacCHOCTH JJMYHOCTH;

OK 04.
OddekTrBHO
B3aUMOJEHUCT
BOBaTh U
paboTaTh B
KOJUIEKTUBE
Y KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITENIbBHOCTH U CAaMOOTIPE/ICTICHHUIO;
-OBJIaJIcHUE HaBBIKAMU y4eOHo-
HCCIIEIOBATENIbCKOM, IIPOEKTHOU 51
COILIMAJILHOM JIESITEIbHOCTH;

OBaagenue YHUBEPCAJIbHbIMH
KOMMYHUKATUBHBIMU JA€iiCTBUSIMM:

0) coBMecTHas AesITeJIbHOCTD.

- IMOHUMAaTh u HCIIOJIb30BaTh
IIPEUMYLIECTBA KOMAaHIHOM u
WHIMBHIYaTbHON PaOOTHI;

- IIPUHUMATh 1eJIU COBMECTHOM
JIEATEIILHOCTH, OpPraHU30BbIBATH u
KOOPJIUHUPOBATH JICUCTBUSA 1o ee

JIOCTHIKEHHMIO: COCTAaBJISITh IIaH JCHCTBHUH,
pacnpeAensiTb PO C YYETOM MHEHUU
YYaCTHHKOB 0o0CyXnaTb  pe3yJbTaThl
COBMECTHOU paboThI;

- KOOPJIMHUPOBATh U BBITIONHATH pabOTy B
YCIOBHSIX PEAIbHOTO, BUPTYaJIbHOIO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

- OCYIIECTBIISTh ITO3UTUBHOE
CTPATETHUYECKOE TOBEAEHHUE B Pa3JIUYHBIX

- YMETh IUIAHUPOBATh W BBIIOIHATH XUMUYECKUUA SKCIEPUMEHT
(mpeBpamieHusi OpPraHUYECKUX BEIIECTB MpU  HArpeBaHUH,
IIOJIyYEHHE JTWIEHA M W3YYEHHE €T0 CBOWCTB, Ka4€CTBCHHBIC
peakuuMyu Ha  albACTHIABI, Kpaxmal, YKCYCHYK KHCIOTY;
JeHaTypauus OeJIKOB MPU HarpEBaHUH, [IBETHBIE PEAKIIMN OEJIKOB;
IPOBOJIUTH PEAKIIMU HIOHHOTO OOMEHA, ONPEEISTh CPEAY BOJAHBIX
pacTBOPOB, KavyeCTBEHHBbIC peaklMu Ha cyibdar-, KapOoHAT- U

XJIOpU/I-aHUOHHI, Ha KaTUOH aMMOHUS; peliarhb
SKCIIEpUMEHTAJIbHBIE  3aaud 1o TeMam "Mertamisl" u
"Hemeramnsl") B  COOTBETCTBUM C TpaBWUJIaMH  TEXHUKHU

0€30MacHOCTH TIPU OOpAIllEeHWH C BEIIeCTBAMHU U J1a0OPaTOPHBIM
o0opynoBaHUEM; TMPEACTABIATH  PE3YJAbTAaThl  XUMUYECKOTO
AKCIIEpUMEHTa B (popMe 3amucCH YpPaBHCHHHA COOTBETCTBYIOITUX
peaknuii 1 GopMyIUPOBATH BEIBOIBI HA OCHOBE ATUX PE3YIhTaTOB




CUTyallMsiX, TMPOSIBISTH TBOPUYECTBO U
BOOOpakeHUe, ObITh MHUITUATUBHBIM
OBaanenue YHHMBEpPCAJIbHbIMH

peryJasiTUBHBIMHU J€HCTBUSIMH:

I') IPUHATHE Ce0s1 M APYTUX JIIOAei:

- IPUHUMATh MOTHUBBI U APTYMEHTHI JIPYTUX
aoaen  npu aHajgu3e  pe3yJIbTaToB
JIeSITEIIbHOCTH;

- TIpU3HaBaTh CBOE MPABO U MPaBO JIPYTUX
JIFOJIEY Ha OIIMOKMU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C
MO3UIMHU APYTOro YEJIOBEKA,

OK 07.
ConeiicTBOBa
Th
COXPaHCHUIO
OKpY’KaroIIe
U Cpenpl,
pecypcocoep
CKCHUIO,
MIPUMEHSTH
3HAHUS 00
U3MCHCHHUH
KJIMMarTa,
TIPUHIIATIBI
OepeKIIMBOT
0
IIPOU3BO/ICTB
a,

B o0J1acTH YK0JI0rHY€CKOro

BOCIIMTAHUSA:
- chOpPMHUPOBAHHOCTh  DKOJIOTHYECKOU
KYJIbTYPHI, MMOHUMAaHUE BIIMSTHHS

COLUAIIBHO-D)KOHOMUYECKUX IPOLECCOB Ha
COCTOSIHHE MPUPOJHOW H  COLMAIBHOM
cpelbl, OCO3HAHUE TJIO0ATBLHOTO XapakTepa
AKOJIOTMYECKUX MTPOOIIeM;

- [UIAHUPOBAHUE W  OCYUIECTBJICHUE
JNEUCTBUM B OKPYXAIOUIEH CPENE HA OCHOBE
3HAHMUS LEJNed YCTOWYMBOIO Pa3BUTHUS
YEJI0OBEUECTBA;

aKTHUBHOE HETIPUSATUE JICUCTBUM,
MIPUHOCSIIMX BPEN OKPYKAIOLIEN CPENE;

- yYMEHUE MPOTHO3UPOBATh
HeOIaronpusiTHbIC 3KOJIOTUYECKHE
MOCJICICTBUSA MPEANTPUHUMAEMBIX

- copMUPOBATH MPEACTABICHUSA: O XUMUUECKONH COCTaBIISIIOIIEH
€CTECTBEHHOHAYYHOW KApTUHBI MUpPA, POJIA XUMHUU B IIO3HAHUHU
ABJIGHUN TpUPOJbI, B (OPMUPOBAHUU MBIIUICHUS U KyJIbTYpPbl
JUYHOCTH, €€ (PYHKIMOHAILHOU IPaMOTHOCTH, HEOOXOAMMOMN ISt
pElICHUs] MPAKTUUYECKUX 3aJa4 U SKOJIOTMYeCKd 0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CpELE;

- yMeTh COOJI0JaTh NpaBuia 3KOJOTUYECKH LEIeco00pa3Horo
noBeACHUS B OBITY W TPYAOBOW JEATENBHOCTH B LEIAX
COXPaHEHMS CBOETO 3/I0POBbS M OKPYKAOLIEH PUPOTHOUN CPENBL;
YUYUTBIBATh OIIACHOCTHh BO3JCHMCTBUS HA JKMBBIE OPraHU3MBI
ONPENEIICHHBIX  BEIIECTB, TMOHUMAas  CMBICI  ITOKa3aTens
IIPEIEIIBHON JOIYCTUMOU KOHLIEHTPALUX




3 PeKTUBHO
EeNCTBOBATh
B
Ype3BbIYANH
BIX
CUTYalHSIX

NEVUCTBUM, IPENOTBPAIATh UX;

- paclIMpEHHE ONbITa  JEITEIBHOCTH
AKOJIOTUYECKON HAPaBJICHHOCTH;

- OBJIaJICHHE HaBbIKAMU y4eOHO-
VCCIIEN0BATEIIbCKOM, TPOEKTHOU U
COIIMAJIbHOM JIEATSIILHOCTH;

IK:...




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJBHOM

JAUCHUTIJIMHBI «XUMUSA»

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Bun yueO6Hoii padoThl

Oo0vem uacos

MakcumasibHasi ydyeOHasi Harpy3kKa (Bcero)

Oo0s13aTesibHAs ayINTOPHAA y4eOHasi Harpy3Ka (Bcero)

36

B TOM 4YHMCIJIC:

Ha60paTOpHI>I€ 3aHATHUA

MMPAKTUYCCKHUC 3aHATHA

KOHTPOJIbHBIE pabOThI

CamocrosiTesibHasi padoTa 00yyarierocst (Bcero)

dopmMa KOHTPOJISA




2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

dopmupyem
HaumeHnoBanu Conep:xanune yueOHOro MmaTepuajia (0CHOBHOE U PO(heCcCHOHAIBHO- ObLem Ll
€ pa3aeyioB U OPHMEHTHPOBAHHOE), T1A00PATOPHbIE U PAKTHYECKHE 3AHATHUS, IPUKJIATHOU
4acosB KOMIIeTeH U
TeM MOIYJIb
"
1 2 4

OcHOBHOE coep:KaHue
Paszges 1. OcHOBBI CTPOCHUS BelecTBa
Tema 1.1. OcHoBHOE coep:KaHue OK 01
Crpoenue Teopernueckoe o0yueHue
aTOMOB CoBpemeHHass Mojzenb CTpoeHuss aroMa. CUMBOJIMYECKUM S3BIK XUMUHA. XUMHUYECKUI
XUMHYCCKUX  |3eMeHT. DNIEeKTpoHHas KoHpurypanus atroma. Kiiaccugukanys XuMU4eCKUX 3JI€EMEHTOB
DJIEMCHTOB M |(S-, p-, d-anmemeHTh). BajeHTHBIC 3J€KTPOHBI. BaleHTHOCTh. DJEKTPOHHAs MPHPOIA
1pupoaa XUMHUYECKOHN CBSI3U. DIIEKTPOOTPULIATEIbHOCTh. BUJIbI XUMUYECKOH CBSI3M (KOBAJICHTHAs,
XHUMHYIECKOH  |oHHas, MeTAJUTNYECKas, BOIOPOJIHAS) M CTIOCOOHI ee 00pa30BaHHs
CBA3N IpakTHYecKHe 3aHATHUS

Pentenue 3amannii Ha MCIOIB30BAaHUE XMMUYECKON CUMBOJIMKHA M Ha3BaHUU COECIUHEHUMN

10 HOMEHKJIAType MEXKIYHApOJAHOIO COK3a TEOPETUYECKOM M MPUKIAAHOW XWMHH M

TPUBUAIBHBIX HAa3BaHW JJISI COCTAaBJICHUA XUMHYECKUX (DOPMyN JABYXaTOMHBIX

COCMHEHUI (OKCUIOB, CYIb(GUIOB, TUAPUAOB MU T.OI.) U JPYTUX HEOPTaHUYECKHUX

COCJIMHEHUN OTIIEJIbHBIX KJIACCOB.

[IpakTHueckue 3aaHNsl HA YCTAHOBJIEHUE CBSI3M MEXKIY CTPOEHUEM aTOMOB XMUMHYECKUX

3JIEMEHTOB W TEPUOJUYECKHMM H3MEHEHHEM CBOMCTB XMMHYECKUX JJIEMEHTOB M MX

COEJIMHEHU B COOTBETCTBUH C MOJIO)KEHUEM [lepnoanueckor CHCTEMBL.
Tema 1.2. OcHoOBHOE coep:xaHue OK 01
Ilepuonnuecku | [IpakTHyeckue 3aHSITHS OK 02
1 3aKOH U [Tepnoanueckas cucrema xuMudeckux 3iemMeHToB /.M. MenneneeBa. @usnueckui
tabmua AW, |cmpicn ITepnonnueckoro 3akona J[.1. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS

10




Menngeneena

CBOMCTB XMMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U CJI0KHBIX BEIIIECTB B
COOTBETCTBHHM C MOJ0KEHUEM XMMHUUECKOTO0 dyieMeHTa B [lepuoandeckoil cucreme.
MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuonnueckoro 3akona J[.1. Menneneena.
[Tporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUUYECKHX JIEMEHTOB.

Pemenue npakTMKO-OPpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUIN HA XapaKTEepU3aLHUIO
XAMHYECKHX DJIEMEHTOB «MeTaummueckue / HeMeTaNINYSCKUE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTh XUMHUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX AJICKTPOHHBIM
CTPOEHHUEM U TOJOKEHUEM B IEPUOANYECKON CUCTEME XUMUYECKUX dieMeHTOB 1. 1.
MenneneeBay»

Paszpes 2. XumMn4yeckue peakumu

Tema 2.1.
Tunsl
XUMHUYECKHUX
peaKunit

OcHoBHOE€ CoacpKaHue

Teopernueckoe o0yueHune

KJ'IaCCI/I(bI/IKaI_II/IH N THUIIBI XUMHNYCCKUX peaKuHﬁ C Y4aCTUCM HCOPIraHMYCCKUX BCHICCTB.
CocraBneHue ypaBHeHI/Iﬁ peaKuHﬁ COCINHCHUA, PA3JIOKCHUA, 3aMCIICHU A, O6M€Ha, B T.4.
peaKuHﬁ IrOpCHU:A, OKUCICHUA-BOCCTAHOBJICHU .

YPaBHeHI/Iﬂ OKHCJICHHI-BOccTaHOBIeHUA. CTeneHb okuciaeHus. OKUCIUTEIb 1
BoccTaHoBuTeNb. CocTaBICHUE U YpaBHHUBAHUC OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
peaKquI MCTOJOM JJICKTPOHHOI'O oamanca. OKHCINTEIFHO-BOCCTAHOBUTEILHBIC pPCaKnu
B IIPpUPOAC, TPOU3BOJACTBCHHBIX IIPOLECCCAX U JKUZHCACATCIbHOCTH OPraHN3MOB

IIpakTHyeckue 3aHATHS

KonnyecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU H
pacyeTbl MO YPAaBHEHUSM XHMHYECKHX peakiuud. Monb Kak €JUHWIA KOJIMYECTBA
BellecTBa. MonsipHasi Macca. 3aKOHbI COXPAHEHUSI MAacChl U SHEPruu. 3aKOH ABOTajapo.
Mounsipabiii 00beM ra3oB. OTHOCHUTENbHAS MIIOTHOCTh ra3oB. Pacuersl 1Mo ypaBHEHUAM
XUMHUYECKUX Peakluid ¢ UCIOJIb30BAHUEM MACChl, 00beMa (HOpMaJbHbIE YCIOBHUS) ra30B,
KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHYE
cKast

OcHOBHOE coJiep:KaHue

Teopernueckoe o0yyenue

Teopust snekTpoauTryeckol aucconuanvii. MOHBL. DNEKTPONUTHI, HEINEKTPOJHTHI.

OK 01
OK 04
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JIUCCOLIAALIAI U
HUOHHBIM OOMEH

PeaKHI/II/I MOHHOTO oOMeHa. CocTaBiecHHE peaKm/Iﬁ MOHHOT'0 OOMeHa IMIyTEM COCTABJICHHA
HNX IIOJIHBIX W COKpPAaIICHHBIX HWOHHBIX ypaBHeHI/Iﬁ. Kucia0THO-OCHOBHEBIE PCaKInu.
3aﬂaHI/I}I Ha COCTaBJICHHMC MOHHBIX peaKHI/If/'I

JlaGopaTopHble 3aHATHSA

JIaGopartopHas padota “THIBl XUMHUYECKUX peaKuii”.

HccnenoBanue TUIIOB (110 COCTAaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOLIUXCsl BEIIECTB)
U MPU3HAKOB XUMHUUYECKUX peakuuil. [I[poBenenue peakunii HOHHOTo 0oOMeHa,
ONPEJIETIEHUE CPEJbl BOJHBIX PACTBOPOB. 3a/IaHMsI HA COCTABICHUE NOHHBIX PEAKIUI

KonTpoabnas

CtpoeHue BenecTBa 1 XMMUYECKUE PEAKIIUN
padora 1
Paspnea 3. CrtpoeHue ¥ CBOHCTBA HEOPTraHMYECKHUX BelleCTB
Tema 3.1. OcHOBHOeE coJep:KkaHue OK 01
Knaccudpukanus | Teoperudeckoe o0yueHue OK 02
, HOMCHKIIATypa |[Ipenqmer Heopranudeckoi xumun. Kimaccudukanus Heoprannueckux Bemects. [Ipocteie 1IK...
U CTPOCHUE U CJIOXHBIE BemecTBa. OCHOBHbBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, THIPOKCHUJIBI,
HEOPTraHWYCCKU |KHUCIIOTHI, COJIM). B3aMMOCBSA3b HEOPraHUYECKHUX BEIIECTB. ArperaTHbIE COCTOSTHUS
X BEIECTB BenecTBa. Kpucrammueckue u amopdHbie BemecTBa. TUITHI KPUCTATUIMYECKUX PEIIETOK

(aToMHast, MOJIEKYJISIpHASI, HIOHHAS, METAJUTNYECKasi). 3aBUCUMOCTh (PU3UUECKUX CBOWCTB
BEIIECTBA OT TUIA KPUCTALINYECKON PEUIETKHA. 3aBUCUMOCTh XUMHUYECKON aKTUBHOCTHU
BEIIIECTB OT BUJIa XUMUYECKOU CBSI3U U TUIA KPUCTALTNYECKON pemeTku. [IpudnHb
MHOT000pa3usi BENECTB

IIpakTHyeckue 3aHATHSA

HomenknaTypa HeopraHn4eCKuX BEIIECTB: HA3BaHUE BEIIECTBA UCXOAS U3 UX
XUMHUYECKON (POpMYJIbl MIIM COCTABIIEHNE XUMUYECKON (POpMYIIbl UCXO/Is1 U3 HA3BAHMS
BenecTBa 1o mexxayHapogHoit (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYpE.

Pemenne mpakTUYecKUX 3aJaHMi MO KiIacCU(PUKALUKU, HOMEHKJIATYpe U XUMHUYECKUM
dbopMynamM HEOpraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YyrapHbI ras, yrieKHCIbIi
ra3, aMMHUaK, raiieHasi U3BeCTh, HETallleHasl U3BECTh, MUTHEBAS COJA U IPYTUX): HA3bIBATh
U COCTaBJIATH (POPMYJIbI XMMUYECKUX BEIIECTB, OMPEAEIATh NPUHAIJICKHOCTD K KJIACCy.
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Hcrounnku xumMudeckoi nHpopmMaiuu (CpeacTB MaccoBoil nH(opmanuu, cetb MaTEpHET
u apyrue). [louck nndopmaluu no Ha3BaHUAM, UAECHTU(DUKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2. OcHOBHOE coJepkaHue OK 01
Dusnko- Teopernyeckoe o0yueHue OK 02
XAMUYCCKHC Meramtel. OOnue ¢usnueckue W XHUMHYECKHE CBOWCTBA MeTaioB. CrocoObI IIK...
CBOKCTBA MOoJdy4YeHHsl. 3HAYEHUE METAUIOB M HEMETAUIOB B NPHUPOJIE U KUZHEACATEIbHOCTU
HCOPraHWYCCKU |4eJOBeKa M OpraHu3MoB. Koppos3usi MeTamioB: BHIbI KOPPO3HH, CIIOCOOBI 3allUTHI
X BEILIECTB METAJJIOB OT KOPPO3UHU

Hemeramnbl. O6mme ¢u3uyeckre U XMMHYECKHE CBOMCTBA HEMETAUIOB. THUMUYHBIE

cBoiictBa HeMmeTauioB [V— VII rpynn. Knaccudukanuss u1 HOMEHKIATypa COE€IUHEHUN

HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XVMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHUIOB,

TUAPOKCUJIOB, KUCIIOT, COJICH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX

BEIIIECTB, BOJOPOIHBIX COCTMHEHUH, BBICIIIMX OKCUIOB U THJIPOKCHJIOB

IIpakTHyeckue 3aHATHS

CocraBieHue ypaBHEHUM XHMHYECKHX PEAKIUA C y4YaCTUEM MPOCTBIX M CIOKHBIX

HEOPTraHUYECKUX BEIIECTB: METAJJIOB U HEMETAJJIOB; OKCUIOB METAJJIOB, HEMETAIIJIOB U

aM(OTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBAaHMM © aM(OTEpPHBIX

TUAPOKCUIOB; HEOPTAHMYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTRA.

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

MOJTy4YeHHE U 0€30MacCHOe UCTIOJIb30BAHUE BAXKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY

Y MIPAKTUYECKON JIEATeIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE coJiep:KaHue OK 01
Wnentupuxany | JlaGopaTropHbie 3aHATHS OK 02
A JlaGoparopnas pabota «MneHTuduKaIns HEOPraHMIEeCKUX BEIICCTBY. OK 04
HECOPraHW4CeCKH |PelieHre SKCIEPUMEHTANBHBIX 337ad 10 XWMHYECKMM CBOMCTBAM METANIOB U
X BEIIECTB HEMETAJJIOB, 110 PACMIO3HABAHUIO U MOJYYEHUIO COCIMHEHUIN METAJIJIOB U HEMETAILIIOB.

I/II[GHTI/I(l)I/IKaHI/IH HCOPIraHNYCCKHNX BCIICCTB C MCIIOJIb30BAHUCM HX (1)I/I3I/IKO-XI/IMI/I‘-IGCI(I/IX
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CBOMCTB, XapaKTEpHBIX KayeCTBEHHBbIX peakuuil. KauecTBeHHbIE peakiuu Ha cyibdar-,
KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATUOH aMMOHMUS

KonTpoJsbHasn
pabora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB

Pasnea 4.

CTpOGHI/Ie U CBOJCTBA OPraHMveCKMuX BEIIeCTB

Tema 4.1.
Knaccudukarus
, CTPOCHUE U
HOMECHKJIaTypa
OpPTaHUYECKUX
BCIIICCTB

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenue

[TosiBneHUE M pa3BUTUE OPraHUYECKON XUMUU Kak Hayku. [Ipeamer opranndeckomn
XUMHH. MeCTO U 3HaYeHUE OPTAHUYECKOM XUMUH B CUCTEME €CTECTBEHHBIX HaYK.
XHUMHUYECKOE CTPOEHUE KaK IOPSNOK COCAUHEHUs aTOMOB B MOJIEKYJIE COITIACHO X
BaJIEHTHOCTH. OCHOBHBIE TOJIOKEHHSI TEOPUHU XHUMHUYECKOI'O CTPOEHUS OPraHHYECKHX
coenuHeHnd A.M. bBytnepoBa. VYrieponHbld CKEJIET OPraHUYECKOW MOJIEKYJIBI.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOIO CTPOCHMS MOJIeKyJd. M3omepus u
H30MEDBL.

[lonsitue o QyHkumoHanbHOW rpynne. Pagukan. [lpuHnunel  kinaccudukanuu
OpPraHMYECKUX  COEAMHEHHWU. MexayHaponHas  HOMEHKIATypa W IPUHLUIIBI
HOMEHKJIATypbl ~ OopraHuueckux  coeauHeHuil. IloHstue 00  a30TcoaepIKalux
COEIMHEHUSIX, OMOJIOTMYECKH aKTUBHBIX BeleCcTBaxX (YrieBoAax, HUpax, Oenkax u zp.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHHSIX (MOHOMEp, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHUyeckune 3aHATHS

HoMmenknaTypa OpraHM4eckux COEAMHEHUNM OTACNIBHBIX KJIACCOB (HACHIILICHHBIE,
HEHACBIILICHHBIE M apOMATHUYECKUE YIJIEBOAOPOIbI, CHUPTHI, (DEHOJIBI, aabICTHUbI,
KETOHBI, KapOOHOBbIE KHCJIOTHI W JAp.) CocTaBieHHWE TONHBIX W COKPAIEHHBIX
CTPYKTYPHBIX (POPMYJ OPTaHMYECKUX BEIIECTB OTIEJIbHBIX KJIACCOB, MCIOJIB3ys HX
Ha3BaHMS [0 CHUCTEMAaTUYECKOW W TPUBUAIBHOW HOMEHKJAType (ITHIICH, AalleTUJIEH,
rimiepuH, ¢eHol, GopManbIeru, YKCyCHasi KUCIOTa, TIUIH). PacueTsl mpocreiinen
(dbopMyIIBl OpraHUYECKON MOJICKYJTBI, UCXOJISl M3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
IIK...

Tema 4.2.
CsoiicTBa

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yyenmne

OK 01
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OPTaHUYECKUX
COEIMHEHUN

OU3NKO-XMMUYECKUE CBOWMCTBA OPTraHUYECKHX COCIWHEHUH OTIENBHBIX KIIACCOB
(ocobeHHOCTH KIacCU(PUKALUN U HOMEHKIIATYPhl BHYTPHU KJIacca; TOMOJIOTHYESCKHUH PSIl U
obmast hopmyina; m3oMepus; PU3NIECKUE CBOMCTBA; XMMHUYECKHE CBOWCTBA; CIIOCOOBI
TOJTYYCHUS ):

— MpeJeNibHbIE YTIEBOAOPOAb! (AJIKaHbI M LUKJIOAJKAaHbI). ['OpeHne MeTaHa Kak OJIMH U3
OCHOBHBIX HMCTOYHUKOB TE€IUIa B IMPOMBIIUICHHOCTH W ObITy. CBOHCTBAa NPUPOIHBIX
YIJIEBOJIOPOAOB, HAXOKICHHUE B IPUPOJE U IPUMEHEHUE AJIKAHOB;

— HenpeJebHble (AJIKEHbI, AJIKMHbl U AJIKaJHEHbl) U ApOMATHYECKUE YTJIEBOJOPOIBI.
['opeHne aneTniieHa KaKk HMCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUI CBAapKH M
PE3KH METAJUIOB

— KHCJI0pOoACOACPKAIIMUEC COCANMHCHUA (CHHpTBI u (I)GHOJ'IBI, Kap6OHOBBI€ KHCJIOTBI H
B(i)I/IpBI, AJIbACTHUABI W KCTOHBI, KHUPHI, erIGBOI[BI). HpaKTI/I‘-IGCKOC IMPUMCHCHHC
OTUIICHIJIMKOJIA, TJIHMIOCPHHA, (1)6HOJ'Ia. HpI/IMeHCHI/Ie q)OpMEUIB,ZIeFI/IIIa, alcTajJibaACruaa,
YKCYCHOﬁ KHUCJIOThI. MBIJIa KaK COJIM BBICIIIHX Kap6OHOBI>IX KHCJIOT. MOIOHII/IG CBOMCTBA
MBLIa

— a30TcoepKaIme COECINHEHUSA (aMHHBI u AMHUHOKMCIIOTHI, OCIKHM).
Bricokomouiekyisipaple  COeAUHEHUs] (CHUHTETHUYECKUE W OMOJIOTMYECKU-aKTUBHBIC).
MoHomMep, moauMep, CTPYKTypHOe 3BeHo. l[lonmmmepuzanusi STUJIeHA Kak OCHOBHOE
HaIpaBJICHUE €ro UCTIOIb30BAHUSI.

I'eneTnyeckas CBsI3b MEXIY KJIacCaMU OPTaHUYECKUX COCIMHEHUN

IIpakTHyeckune 3aHATHS

CBoiicTBa OpraHMYECKUX COCOUHEHUH OTHENbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXIYyHApOAHAs HOMEHKJATypa, XHMHYECKHE CBOMCTBA, CHOCOOBI TOJYyYEHHS):
npenenbHble (aJIKaHbl U TUKIOAIKAHBI), HENpeIeabHbIe (ATKEHbI, aIKUHbI U aJIKaJIMEHBbI)
1 apOMATUYECKHE YTIJIEBOJIOPObI, CIUPTHI U (PEHOJIBI, KAPOOHOBBIE KHUCIOTHI U A(DUPHI,
aJIbJIETU/Ibl U KETOHBI, aMHUHBI U aMHUHOKHCIIOTHI, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS.
3amaHus Ha COCTABJICHHWE YPAaBHEHMH XMMHUYECKUX PEAKLIHUN C yJ4acTHEM OpPraHUYEeCKUX
BEIIECTB HA OCHOBAHUHU UX COCTABA U CTPOCHUS

CocraBieHue cxeM peakiuii (B TOM YHCIIE MO MPEI0KEHHBIM IEMOYKaM MpeBpalleHui),
XapaKTepU3YyIOIIUX XUMHUUYECKHE CBOMCTBA OPraHWYECKUX COCAMHEHUN OTIEIbHBIX

OK 02
OK 04
IIK...
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KJIACCOB, CHOCOOBI MX TMOJY4YEHUSI W Ha3BaHUE OPraHMYECKUX COCIUHEHUH 110
TPUBUAIBHOM UM MEXIYHAPOIHON CUCTEMATHYECKON HOMEHKIIAType.

Pemienne NpakTUKO-OPMEHTUPOBAHHBIX TEOPETHUYECKUX  3aJaHUl HAa  CBOMCTBa
OpraHUYEeCKUX COCTMHEHUN OT/IENbHBIX KJIACCOB

JlabopaTopnas padora

JlabopatopHas pabota “IIpeBpaliieHnst OpraHMYECKUX BEIIECTB MPU HArpeBaHUU'".
[ToydyeHue 3TUICHA U U3yYEHUE €r0 CBOMCTB. MOJIeIMpPOBaHNE MOJIEKYJI U XUMHUYECKHUX
IpEeBpalICHU Ha PUMEPE 3TaHA, STHIICHA, alleTUIEHA U JP.

Tema 4.3.
Nnentudukaru
ST OPraHUYECKHIX
BEILIECTB, UX
3Ha4YCHHUE U
MIPUMEHCHHUE B
OBITOBOM U
MPOM3BOJICTBEH
HOH
NESITEIbHOCTH
yeJloBeKa

OcHoBHOE€ CoacpKxaHue

Teopernueckoe o0yuenue

buooprannueckue coenuHenus. [lpuMeHeHne u OuoJOrMYecKas poJb YIJIEBOJOB.
OxuciieHHe YIJIEBOJIOB — HWCTOYHHUK SHEPIHMM KHUBbIX opraHusmoB. OoOnactu
NpUMEHEHUsI aMUHOKUCIIOT. [IpeBpanienus 6enkoB NUIM B opranu3mMe. buonornyeckue
¢ynkuun OenkoB. buonornueckue (yHKUMH XUPOB. Poiab opraHnyeckod XUMUU B
pelieHn npobsieM MUIEeBOr 0€300aCHOCTH

Ponbp oprannueckold XMMHUHM B pEHICHUU MPOOJIEM SHEPreTUYecKoW Oe30MacHOCTH, B
pPa3BUTUH MEIWLMHBI, CO3JIAaHUHA HOBBIX MATEPUAJIOB, HOBBIX HCTOYHHUKOB JHEPTUU
(ambTepHATUBHBIE UICTOYHUKH dHEPrHH). OMacHOCTh BO3/IEHCTBUS HA KUBBIE OPTraHU3MBbI
OpPraHUYECKUX BEHIECTB OTACNIBHBIX KJIAcCOB (YIJI€BOAOPOJIbI, CHHUPTHI, (HEHOJIHI,
XJIOPOPTaHUYECKUE MPOU3BOJHBIE, ANBJIECTUIBI U JAP.), CMBICI MOKA3aTeNsl MpPenesIbHO
JIOITYCTUMOM KOHIIEHTPAIUU

JlaGopaTopHble 3aHATHS

JlaGoparopHass padOora: ‘“UaeHTHduKanus OpraHUYECKUX COCIMHCHUN OTACIIBHBIX
KJIACCOB”

Nnentndukanus OpraHMYeCKUX COCIMHCHUM OTHAEIBbHBIX KJIAaccoB (HAa IIpuUMEpe
aNbJICTUIOB, KpaxMaja, YKCYCHOH KHCJIOTHI, OCTKOB W T.M.) C KCIOJb30BAaHHEM HX
(U3MKO-XUMHUYECKHX CBOMCTB M XapaKTEePHBIX KAYECTBEHHBIX peaknuid. JleHaryparus
Oenka mpu HarpeBaHuH. l[BeTHbIe peaknmm OelkoB. BO3HMKHOBEHHE aHAIMTHYECKOTO

OK 01
OK 02
OK 04
IIK...
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Churaaja € TOYKH 3pCHHA XHMHYCCKHUX IIPOLCCCOB IIPHU IMPOTCKAHUH Ka4yeCTBCHHOM
pPCaKInN, HOSBOHSII-OHIGﬁ I/II[CHTI/I(l)I/IHI/IpOBaTL MNPCAJIOKCHHBIC OPTaHNYCCKHC BCIIICCTBA

Konrpou,uas CTpyKTypa 1 CBOMCTBA OPraHUYECKHUX BELIECTB
pabora 3
Pasxe 5. KnHeTn:{ecKne U TEPMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX
peakuui
CxopocTb OcHoBHOE coJiep:KaHue OK 01
XUMHUYECKUX OK 02
peaKIui. IIK...
XUMHUYECKOE
paBHOBECHE
Teopernueckoe o0yueHune
CKOpoOCTh peakIiiy, €€ 3aBUCUMOCTb OT Pa3IMUHBIX (PaKTOPOB: MPUPOJbI pearupyromux
BEIIECTB, KOHILIEHTPALIMM PpPEArupylolUX BEIIECTB, TEMIIEpATypbl W  IUIOLIAIU
PEaKIMOHHON MOBEPXHOCTU. TerioBble 3(PQPEKTbl XUMUYECKUX peakuuid. OK30- U
SHIAOTEPMUYECKHE, PEAKIIUU.
OG6patuMocTh peakuuii. XUMHUYECKOE€ PaBHOBECHE W €r0 CMEIICHUE MO JACHCTBUEM
paznuyHbIX (HaKTOPOB (KOHUEHTpALMsl PEAreHTOB WJIM MPOAYKTOB PEAaKLWH, AaBJICHHE,
TeMIiepaTypa) g CO3/aHUsS ONTUMAJbHBIX YCIOBHM MPOTEKAHUS XUMHYECKHX
nponieccoB. [Ipunnun Jle [latense
IlpakTHuyeckne 3aHATHUS OK 01
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX 33JaHU Ha aHaNMU3 (PAKTOPOB, BIMSIONIMX Ha OK 02
U3MEHEHUE CKOPOCTHM XUMHYECKOW peakuuv, B T.4. C MO3ULHAM IKOJIOTUYECKH IIK...
[€J1€CO00pa3HOr0 MOBEICHUS B OBITY U TPYAOBOM NEATEIBHOCTH B LIENIAX COXpaHEHUS
CBOETO 3JI0POBbS U OKPYKAIOIIEU IPUPOTHOU CPEIBI.
Pemenne npakTMKo-OpMEeHTUPOBAHHBIX 3aaHUM HA pUMeHeHue npuHiuna Jle-Ilarense
JUIS HAXOXKJICHUSI HAPABJIEHUS CMELIEHUS PAaBHOBECUS XMMHUUYECKON PEAKIMU U aHAJIU3
(akTOpOB, BIUAIONIMX HA CMEUIEHUE XUMHYECKOTO PABHOBECHSI
Pasnen 6. PacTBOpBI
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Tema 6.1. OcHoBHoOE coaep:xaHue OK 01
[MousTre o TeopeTuueckoe 00yueHue OK 02
pacTBOpax PactBopenue kak ¢uznko-xumuueckuit npomecc. PactBopsl. CriocoObl PUTrOTOBIICHUS OK 07

pactBopoB. PacTBopumocTb. MaccoBast 10Ji1  pacTBOpeHHOro BemiectBa. (CMbICH I1IK. ..

noKasaresyis MPeAesbHO JOMYCTUMON KOHIEHTPAIlMM M €ro HMCIOJb30BaHHE B OILICHKE

HKOJIOTUYECKOI 0€30MacHOCTH.

[IpaBuia 3KOJIOTHYECKH 11€71eCO00Pa3HOT0 MOBEICHUS B OBITY U TPYIOBOM JEATEILHOCTH

B IEJISIX COXPAHEHUsI CBOETO 3/I0POBbSI U OKPYXKAIOIIEeH MPUPOAHOU Cpeibl; OMACHOCTh

BO3/ICHCTBUSI HA )KUBbIE OPTaHU3MBbI OTIPE/ICJICHHBIX BEILIECTB.

Pemienne  mpakTUKO-OPMEHTHPOBAHHBIX  PacyYETHBIX  3aJaHUM  HA  PACTBOPBHI,

HCIIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJICTBEHHOMN JIEATEIILHOCTH YEJIOBEKa
Tema 6.2. OcHOBHOe coxepxkanmne OK 01
Hccnenosanne |JlaGopaTopHbIe 3aHATHS OK 02
CBOWCTB JlaGoparopnas pabota «[IpurotoBiaeHue pacTBOPOBY. OK 04
pacTBOpPOB [IpuroroBieHue pacTBOPOB 3aaHHON (MaccoBoi, %) KOHIIEHTpalUU (C MPAKTHUKO- IIK...

OPUEHTHUPOBAHHBIMH BOIIPOCAMU) U OIIPEICIICHNUE CPEIbl BOJAHBIX PaCTBOPOB.

Penienue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COEP:KaHUE (COAepKAHME NPUKJIATHOTO MOTYJIA)
Paszpnea 7. XuMusi B ObITY M IPOU3BOJACTBEHHOM AESITEJbHOCTH Y€J10BEKA OK 01
Xumust B 06Ty  |OCHOBHOE COIEPKAHME OK 02
1 Teoperuueckoe o0yyenmne OK 04
Hp(U)HgBOI[CTBeH Hogelilme 1OCTHAEHUS XUMUYECKON HAYKU U XUMUYECKON TEXHOJOruu. Posib xumMuu B OK 07
HoH 00eCTICYeHUN SKOJIOTHYECKOM, PHEPreTUUeCKO U MUIEeBOM 0€30MacHOCTH, Pa3BUTHUU IIK...
ACATCIBHOCTH | yrenymunpr. [IpaBuna moucka M aHamM3a XMMHYECKod MH(MOPMAIMM U3 Pa3IHUYHBIX
YyeoBeKa

UCTOYHUKOB (HayyHas W ydeOHO-Hay4yHas JMTepaTypa, CpeIcTBa MacCOBOMU
uHdopmaruu, ceth MlHTEpHET)

IIpakTHyeckue 3aHATHS

[Touck 1 aHamM3 KEMCOB O NMPUMEHEHUU XUMHUYECKUX BEIIECTB U TEXHOJOTUUA C YUYETOM

Oynymielt npodecCHOHaIBHOM JEATEebHOCTH 10 TeMaM: BaKHEHIIINE CTPOUTEIbHBIE
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MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKH, CTEKIIO, KEpaMuKa, MaTEpUalIbl J1JIs
AJIEKTPOHUKHM, HAHOMATEpPHabl, TEKCTWIbHBIC BOJOKHA, MCTOYHUKU DHEPIUH,
OpraHUYeCcKHe 1 MUHEPAJIbHBIC YI00pEHMUsI, IEKaPCTBEHHBIC BEIIECCTBA, OBITOBAS XUMHUS.
3ammTa: IlpencraBiieHue pe3ynbTaTOB peEIIeHUS KeWcoB B (opMe MHHHU-IOKJIAna C
MIPE3CHTALIUEH

IIpome:xyToUHas1 aTTeCTANUA 0 JUCHUILINHE (3a4€T)

Bcero

36
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3. YCJIOBUSI PEAJTU3ALIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJIBLHOM
JUCHUILIAHBI

3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jnsg  peanuzauuyd OpOrpaMmbl  AUCHUIUIMHBI HPETyCMOTPEHBI  CIEAYIOIINE
CHelHalbHble TOMEUICHUS: y4eOHbIM KaOMHET XUMUU /WM y4eOHOM XMMHYECKOM
1abopaTopuHu.

OGopynoBanne y4yeOHOro KkadOuHera (HArJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEN  MOJIEKYJ, MOJEIN KPUCTAUIMYECKUX  PEIIETOK,
KOJUIEKITUU TIPOCTHIX U CJIOXKHBIX BEIIECTB U/WIN KOJUIEKIIUU MOJMMEPOB; KOJUICKITUS
TOPHBIX MMOPOJ] U MUHEpaJIOB, Tabnuila MeHpaeneeBa, yueOHble (GUIBMBI, TUGPOBHIC
00pa3oBaTesbHbIE PECYPCHI.

Texnuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  YCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3BYKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPEe3eHTEpP AJIsl MPE3ECHTALUMI.

Oo6opynoBanne jaGoparopum W padoO4YUX MeCT Ja0OpPaTOPHU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI /IS KareJlbHBIX peakiuil, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKU, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJIIHHbIE MAJIOYKH, IITATUBBI JJIs MNPOOMPOK; MEpPHbIE€ UMIUHAPBI, BOPOHKHU
CTEKJIIHHbIE, BOPOHKU JenuTeNibHble InHapudeckue (50-100 wmut), crymku ¢
nectukoM, (apdopoBbie YalIKd, NUHIETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YaCOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JA0OpPATOPHBIE INTATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKHU, MPUOOp IJIsl MOMYYEHUs ra3oB (WM MPOOMpKa C ra300TBOJHON TPyOKoOit),
JepKaTenu NIl MPOOUPOK, CKISTHKU JJIS XPAaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHBIC UG,
CEKYHJIOMEpHI (TaiiMephbl), MepHbIe pooupku (Ha 10—20 mi1) U MepHbIe KoJIOsI (25, 50,
100 u 200 M), BoasiHast OaHs (MJIM TEPMOCTAT), CTEKJISIHHBIC MAJIOUYKU; KOHUYECKUE
K0J10b1 st TUuTpoBaHus (50 u 100 mut); MHIUKATOPHBIE TOJIOCKU JIJIsl onpenenenust pH
U CTaHJAapTHAs MHJUKATOpPHAS IKaJla; YHUBEPCAIbHBIM MHAUKATOP; MUNEeTKH Ha 1, 10,
50 mn (umu go3atopel Ha 1, 5 u 10 M), GropeTku Il TUTPOBAHUS, MEAUIMHCKUE
mmpuiel Ha 100-150 M7, maGopaTopHble W/WIM aHATIWTUYECKHE Bechl, pH-meTphl,
CYNMIUIBHBIN mKad, U Ap. T1abopaTopHOe 000pyI0BaAHNE.

3.2. UndopMannoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

1. [leyaTHble U 3IEKTPOHHBIE OOpa30BaTeIbHbIE U MH(POPMAIITMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIE JUIsl MCIIOJIBb30BaHUs B 00pa3oBaTEIbLHOM Ipoliecce, He crapiie S5
JIET C MOMEHTA W3/1aHHUs.
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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[OHMMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YUYCHHS
JACHIUTUIAHBI.

Jns dbopMupoBaHuUs, KOHTPOJIS U OLEHKH PE3YJIbTaTOB OCBOCHHUS Y4EOHOM
JUCHUIUIMHBL UCIIONB3YETCSd CHUCTEMA OLEHOYHBIX MEpPONPUSATUN, NPEACTaBISAIONIAS
co00l KOMIUIEKC y4eOHBIX MEPONPUATHUM, COTITACOBAHHBIX C pe3yJbTaTaMUu O0y4YeHUs
u chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPeE3yiabTaThl IIO

mucuumunae) u GI'OC CIIO.

OK/I1 | Moayas/Pa3znen/Te Tunbl OEHOYHBIX
Ne Pesyabrar 00y4yenus .
K Ma MEpPONPUATHH
| | OcHOBHOE conep:kaHue
1 ®opMyIHPOBATH
Paznen 1. OcHOBBI pMYy-THp
0a30Bble MOHATHS H
CTPOEeHMS BellecTBa
3aKOHbI XUMMHU
1.1 |OK 01 |Crpoenne atomoB  |CocCTaBisiTh 1. Tect «CTpoeHne aTOMOB

XUMHUYCCKHUX XUMHNYCCKUC (bOpMy.]'II)I XUMHUYCCKHUX 3JICMCHTOB H

AJIEMEHTOB U COCIMHECHUH B

pUpoIa
XUMHAYECKOU CBA3U

IPUPOJIa XUMHUECKON
COOTBETCTBUHU CO CBSA3U.

CTEIICHBIO OKHUCIICHU |2. 3aauu Ha COCTaBJIECHUE

XUMHNYCCKUX
QJICMCHTOB, UCXOA U3
BAaJICHTHOCTH U
QJICKTPOOTPULIATCIBHO
CTH

XUMUYECKuX Ghopmyi
JIBYXaTOMHBIX COEIMHEHUIN
(oxkcua0B, Cynb(pUI0B,
TUJIPUJIOB U T.11.).

3. 3aganus Ha

UCITOJIb30BAHUE XUMHUYECKOU

CHUMBOJIMKH U Ha3BaHUU
COEIMHEHUH 110
HOMEHKJIAType
MEKIYHAPOIHOTO COK03a
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MeEpPONPUATHHA

TEOPETUYECKON U
MPUKIAJHON XUMUU U
TPUBUATBLHBIX HA3BAaHUH JIJIS
COCTaBJICHUS] XUMHYECKUX
dbopMyI1 TBYXaTOMHBIX
COEIMHEHUH (OKCUIOB,
cynb(GUI0B, TUAPUJIOB U T.II.)
U IPYTUX HEOPTraHUYECKUX
COCTMHEHHUM OTACIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Teprnonnueckuit
3aKOH M Ta0auIa
.. Menpaeneena

XapakTepu3oBaTh
XHMHUYECKHUE
AJIEMEHTHI B
COOTBETCTBHH C UX
MOJIO)KEHUEM B
MEPUOIUYECKON
CHUCTEME XUMHUYECKUX
sanemeHToB [[.W.
Menneneena

1. Tect «MeTtannndeckue /
HEMETaJIJIMYEeCKHUE CBOMCTBA,
AJEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYCCKHUX PJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOECHUEM U
IT0JIOKEHHEM B
NEPUOANYECKON CUCTEME
XUMHYECKHX AaemeHToB .M.
Meunneneenay.

2. ITpakTryeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOEHHUEM aTOMOB
XUMHYCCKHUX 3JIEMEHTOB U
NEePUOANYECKUM U3MEHECHUEM
CBOMCTB XMMMYECKHUX
JIEMEHTOB U UX COCIUHCHUMN
B COOTBETCTBHUH C
TI0JIOKEHUEM
[Tepunoanyeckoi cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a]aHus Ha
XapaKTepu3alnio
XAMHYECKHX 3JICMCHTOB:
«Metannuueckue /
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MeEpPONPUATHHA

HEeMETaJIJINYeCKHe CBOIMCTRA,
AJEKTPOOTPUIIATEIBLHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMUYECKHX JJICMCHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
MIOJI0KCHHUEM B
MePUOANIECKON CHCTEME
XHUMHYECKHX AJIEMEHTOB
.. MenpaeneeBa»

Paznea 2.
XUMH4YeCKHe
peakuuu

Xapakrepu3oBaTh
TUNBI XUMHUYECKUX
peakuui

Kourtposabnas padora
«CTpoeHne BeliecTBa u
XUMHYECKHe PeaKIumy

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuii

CocraBnsaTe peakiun
COEJIMHEHHS],
pas3ioxeHus, oOMeHa,
3aMEILEHHS],
OKHUCJIUTEBHO-
BOCCTAHOBUTEJIbHBIC
peakuuu

1. 3agaun Ha cocTaBiIcHUE
YPaBHEHUN pEAKIIUI:

— COEAMHEHNS, 3aMEILCHHUS,
pasioeHus, 0OMeHa;

— OKUCIIUTEIIbHO-
BOCCTAaHOBUTEIbHBIX
PEAKLHI C UCTIOIb30BAHUEM
METO/Ia MJIEKTPOHHOTO
Oananca.

2. 3agayu Ha pacyeT MacChl
BEIECTBA WM 00BbEMA
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
Ui 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B pEaKIuu
BEILIECTB; paCYEThI

Macchl (00béMa, KOJIMUeCcTBa
BEILIECTBA) MPOYKTOB
peakuu, eciau OJIHO U3
BEILIECTB UMEET MMPUMECH

2.2

DNEeKTPOIUTHYECKAS
JIUCCOLMAIIHS U
MOHHBIM OOMEH

CocTaBiaTh
ypaBHEHUS
XUMHUYECKUX PEaKITHH

1. 3aganus Ha cOCTaBIEHHE
MOJICKYJIIPHBIX U MOHHBIX
peaKIuii ¢ y9aCTHEM KHUCJIOT,
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OK/IT | Moayas/Pa3znen/Te THNBI OIEHOYHBIX
Ne Pe3yabTar 00yuenust .

K Ma MepONpUSATHI
MOHHOTO OOMeHa ¢ OCHOBaHMI U coJei,
y4acTHEM YCTAHOBJICHUE U3MECHECHUS
HEOPTaHUYECKUX KHCJIOTHOCTHU CPEIbI
BEILIECTB 2. JIabopatopHas pabota

"TUIBI XMUMUYECKHUX
peaxkumit"”
3 Pasznen 3. Ctpoenne |UccienoBarb Kounrtposabnas padora
U CBOMCTBA cTpoeHMe U cBoiicTBa |[«CBOMCTBA
HEOPraHM4YeCKUX |HEOPraHHuYeCKHX HEOPraHM4eCKHUX BelleCTB)
BeLeCTB BeLeCTB
3.1 | OK 01 |Knaccuduxkanmus, Knaccudummposatrs  |1. Tect «Homenknarypa u
[K.. HOMEHKJIaTypa u HEOPTaHUYECKUE Ha3BaHHE HEOPTaHUYECKUX
CTpOEHUE BEILECTBA B BEILIECTB UCXOJIS U3 UX
HEOPTaHUYECKUX COOTBETCTBHHU C UX XUMUYECKOUN (HOpMYJITbI WU
BEILECTB CTpPOEHUEM COCTaBJICHHE XUMHYECKOU

dbopMyIIbl UCXOS U3
Ha3BaHUs BELIECTBA 110
MEKYHAPOIHON WIIH
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3ama4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coennHeHUs1) B MOJIEKYJIE
(cMmecnm).

3. IlpakTudeckue 3agaHus 1o
KJ1accuuKanuu,
HOMEHKJIaType U
XUMHUYECKUM (popMyam
HEOPTaHUYECKUX BEIIECCTB
Pa3IUYHBIX KJIACCOB.

4. IIpakTruecKue 3aJIaHusl Ha
OIPEICTIEHNE XUMUYECKOU
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIA
XUMHUYECKOM CBSA3U U TUIIA
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OK/IT | Moayas/Pa3znen/Te THNBI OIEHOYHBIX
Ne Pe3yabTar 00yuenust .
K Ma MepONpUSATHI
KPUCTAJIIMYECKON PEIIeTKH
3.2 | OK 01 |®usuko-xuMHYEeCKHE|Y CTaHABINBATh 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTb (PU3HKO- |XUMHUYECKHX CBOMCTB
[IK... |HeopraHM4eCcKHuX XUMHUYECKUX CBOMCTB |OKCHIOB, KHCIIOT,
BEIICCTB HEOPTaHUYECKUX OCHOBaHUM, aM(pOTEPHBIX

BEILECTB OT CTPOEHUS
aTOMOB U MOJIEKYJI, a
TaKXe TUIa
KPUCTAITTNYECKON
peIIeTKH

TUJIPOKCHUIOB U COJIEW.

2. 3ajaHus Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX
peaKuui ¢ y4aCTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHUOB METAJIOB,
HEMETAaJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEPHBIX TUIPOKCHUIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTepU3yrIUX UX
CBOMCTBA U CIIOCOOBI
MOJTy4YEHUS.

3. [IpakTuko-
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OK/IT | Moayas/Pa3znen/Te THNBI OIEHOYHBIX
Ne Pe3yabTar 00yuenust .
K Ma MepONpUSATHI
OPHEHTUPOBAHHBIE
TEOPETUYECKHE 3aJaHMs Ha
CBOKWCTBA U NOJIyYEHUE
HEOPraHWYECKUX BEIIECTB
3.3 |OK 01 |Wnentuduxarms Hccnenosarb 1. IIpakTuko-
OK 02 |HeopraHuyeckux Ka4yeCTBCHHBIE OPUEHTUPOBAHHBIE 3aJaHUA
OK 04 |BemiecTB peaKunu 10 COCTABJICHUIO
HEOPTaHUYECKHUX XUMHAUYECKUX PEAKLIHN C
BEILIECTB y4aCTHEM HEOPTaHUYECKHUX
BEILECTB, UCIOJIb3YEMBIX JIIS
UX UJICHTU(DUKAIUY.
2.JIabopaTopHas padora:
“Unentuduranus
HEOPTraHUYECKHX BEIIECTB
4 Pasznea 4. Crpoenue |MccienoBarh KonTpoabHas padora
U CBOMCTBA cTpoeHHe U cBoiicTBa |[«CTpoeHHne U CBOICTBA
OPraHHYecKHX OPraHHYeCcKMX OPraHMYeCcKHUX BellecTB
BeLeCTB BeLeCTB
4.1 | OK 01 |Knaccudukamms, Knaccudummposars  |1. 3amanus Ha cocTaBiIeHUE
[IK... |cTpoeHmE H OpPraHUYECKHUE Ha3BaHUN OPraHUYECKUX
HOMEHKJIATypa BELIECTBA B COEJIMHEHUI MO TPUBUAIBHOMN
OpraHUYECKuX COOTBETCTBHH C UX WM MEXTyHapOIHOM
BEILECTB CTpOEHUEM CUCTEMATUYECKON
HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMYJT
OpraHMYECKUX BEILIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3aaun Ha ONPEACIIECHUE
npocreieit GopMyIibl
OpPraHUYECKON MOJIEKYJIBI,
UCXO/ISl U3 BJIEMEHTHOIO
coctaBa (B %)
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MeEpPONPUATHHA

4.2

OK 01
OK 02
OK 04
IK...

CsoiicTBa
OpTraHUYECKUX
COEIMHEHUN

YcraHnaBiauBaTh
3aBUCUMOCTh (PU3HKO-
XHMHUYECKHX CBOMCTB
OPTraHUYECKUX
BEIIECTB OT CTPOCHUS
MOJIEKYJI

1. 3aanus Ha COCTaBJICHUE
YpaBHEHHUN XUMUYECKUX
peaKuui ¢ y4acTueEM
OpraHUYECKUX BEIECTB Ha
OCHOBAaHHHU MX COCTaBa U
CTPOEHUS.

2. 3aaHus Ha COCTABJICHUE
YpPaBHEHUM XUMUYECKUX
peaKLMi, UIUTIOCTPUPYIOITHAX
XAMHUYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX
peakii 1 TEHETUYECKOU
CBSI3M OPraHMYECKUX
BEIIIECTB Pa3HbIX KJIACCOB.
3. PacueTrHble 3a1a4M 1O
YPaBHEHUSIM PEAKIUN C
y4acTHEM OPTaHUYECKUX
BEIIICCTB.

4. JlabopaTopHas pabota
“IIpeBparieHus
OPTaHUYECKHUX BEIIECTB MPU
HarpeBaHuM"

4.3

OK 01
OK 02
OK 04
[K...

Nnentudukarus
OpraHUYECKUX
BEIIECTB, UX
3HAaYE€HUE U
IPUMEHEHUE B
OBITOBOM U
MIPOU3BOJACTBCHHOM
JIESITEIbHOCTH
YyeJIOBEKa

Hccaenosath
Ka4ueCTBCHHBIC
peaKkiu
OpTraHUYECKUX
COeIMHEHUN
OTJICJIBHBIX KJIACCOB

1.IIpakTuko-
OPUEHTUPOBAHHbBIC 3aJITaHUS
10 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4acTHEM OPTaHUYECKUX
BEIIIECTB, B T.4.
UCIIOJIb3YEMBIX ISl UX
upeHTUUKAINH B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIabopaTopHas padora:
“Unentudukarus
OPraHUYECKUX COCTMHEHUN
OTJIENBHBIX KJIaCCOB™
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OK/IT | Moayas/Pa3znen/Te THNBI OIEHOYHBIX
Ne Pe3yabTar 00yuenust .
K Ma MepONpUSATHI
5 Pa3znen S. XapakTepu30BaTh
Kunernueckue u  |BJMSIHHE Pa3JIMYHbIX
TEPMOJAMHAMHUYECK |(PaKTOPOB HA
He 3aKOHOMEPHOCTH |paBHOBECHE U
NMPOTEKAHUS CKOpPOCThH
XHMHYECKHUX XHMHYECKHUX
peakuuit peakuuit
5 |OKO01 |CkopocTh XapakTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIEC
OK 02 |xumMuueckux BIIMSIHUE TEOPETUYECKUE 3a1aHUs Ha
[IK... |peakuuii. KOHIIEHTpaluu aHanu3 (hakTopoB,
XUMUYECKOE pearupyromnmx BIIUAIONIMX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XUMHUYECKOU
TeMrepaTyphl Ha peakiuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakiui Ha [IPUMEHEHUE MTPUHIINATIA
XapakTepu3oBaTh Jle-1llaTenbe miis
BIIMSIHUE U3MEHEHUS |HAXOXICHUS HAMPABICHUS
KOHIICHTpAIuu CMEILICHUS paBHOBECHUSI
BEILIECTB, PEAKIIUU XUMUYECKOUN peaKiuu 1
Cpe/bl ¥ TEeMIIepaTyphl |aHaln3 (GaKTOPOB,
Ha CMEIICHUE BIIUSIONIUX HA CMEIICHUE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECHS
6 HccaenoBatn
Pa3znea 6. HCTHHHBbIE PACTBOPBI
PacTBOpbI ¢ 3aJJaHHBIMH
XapaKTepUCTUKAMH
6.1 | OKO01 |[Tonsitue o Paznuyath uctunnbie |1. 3aaun Ha MPUTOTOBJICHUE
OK 02 |pacTBOpax pPacTBOPHI pPacTBOpPOB.
IIK ... 2. ITpakTuko-

OPUEHTUPOBAHHBIC
pacyeTHbIE 3a1aHUs Ha
JIACTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MPOU3BOACTBEHHOU
NEATEIbHOCTH YEJIOBEKA
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OK/IT | Moayas/Pa3znen/Te THNBI OIEHOYHBIX
Ne Pe3yabTar 00yuenust .
K Ma MepONpUSATHI
6.2 | OK 01 |HccaenoBanue Uccnenosars ¢pusuko- |JlabopatopHas padbota
OK 04 |cBOMCTB pacTBOPOB |XMMHUYECKHE CBOWCTBA |“IIpurorosieHue pacTBOpPOB”
IIK ... VCTHUHHBIX PAaCTBOPOB
Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJePKaHue (coaepKaHue MPUKJIATHOIO
MOYJIs1)

7 Pasznea 7. OuenuBarb 3amura Keica (¢ yueTom
XuMus B ObITY 1 |TIOCJIEICTBUS Oynymen
MPOM3BOJACTBEHHON [OBITOBOI U Nnpo¢eccuoHaANbHOMN
AeSITeIbHOCTH NPOM3BOACTBEHHOH |AeATeIbHOCTH)
YeJIOBEKa NAeATeJIbHOCTH

YeJ10BeKa ¢ MO3HIMHT

IKOJIOTHYeCKOoMN

0e301acHOCTH
OK 01 |Xumus B ObITYy U OneHnBaTh Keiic (c yuetom Oyayieit
OK 02 |mpou3BOACTBEHHOHM |MOCIEACTBUS OBITOBOM |TPOdeECCHOHATBHON
OK 04 |meareapHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIIBHOCTH )
OK 07 |genoBeka NEATEIIBHOCTH Bo3MOXHBIE TEMBI KEUCOB:
IIK ... yenoBeka ¢ no3unui 1. IloTennenue kiumara u

HKOJIOTHYECKOU
0€30MaCHOCTH

BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. bynynue matepuansl 1
aBHa-, MaIlIMHO- U
pUOOPOCTPOCHUS.

3. HoBsle maTepuansl st
COJIHEYHBIX OaTapeH.

4. JIekapcTBa Ha OCHOBE
pacTUTENIbHBIX ITPEnapaToB
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