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1. OBIIAA XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJIBHOM JUCHUIJIAHBI «XUMM»

1.1. MecTO0 IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH mNpo(ecCHOHAIbHOM
o0pa3oBaTeJbHOM MPOrPaMMBblI

Ob1eo0Opa3oBaTenpHas AUCHUILTNHA « XUMUSD» U3ydaeTcss Ha 0a30BOM YPOBHE B
o01reo0pa3oBaTeIbHOM IIMKIJIE YYeOHOro TIUIaHa OCHOBHOM MpodeccuoHaNbHON
o0pa3oBaTeIbHON MPOrpPaMMBI.

1.2. Ilesin ¥ uIaHMpYeMble Pe3yJabTaThl 0CBOCHHUS JUCHMILIHHbBI

1.2.1. leau 1 3aga4y JTUCHUATLIMHBI

@opMHUpOBaHUE y CTYAECHTOB NPEACTABICHHUS O XHWMHYECKOM COCTAaBIIIOIIEH
€CTECTBEHHO-HAYUYHOU KApTUHBI MUPA KaK OCHOBBI IPUHATHS PEIICHUN B )KU3HEHHBIX U
MPOU3BOICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOI'O MTOBEJEHUS B IPUPOTHOM Cpee.

3axayu AUCUMILIUHBI:

1) cdopMupoBarh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMHUYECKUX
IPOLIECCOB U SIBJICHUN B OKPYXKaIOUIEH Cpele, LUEJIOCTHOM HAay4YHOU KapTUHBI MHpA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATH (POPMYJIbl HEOPraHUYECKUX U OPraHHYECKHX
BEILECTB, YPABHEHUSI XUMUYECKUX PEAKUUN, OOBICHITh UX CMBICI, UHTEPIPETUPOBATh
pe3ynbTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmMupoBaTh  HABBIKM  NPOBEICHUS  MPOCTEHIIMX  XUMHYECKHX
HKCIIEPUMEHTAIBHBIX UCCIIEI0OBAHUI ¢ COOIIOIEHHEM MPaBUil 0€3011aCHOr0 0OpalleHus
C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCIOJb30BaTh WHOOPMAIMI0O XMMHUYECKOTO XapakTepa W3
pa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEICTBUSI CBOEH NEATEIbHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOLIECCOB,;

6) chopmMupoBaTh MOHMMAHHE 3HAYMMOCTU JOCTHXKEHMM XMMUYECKOW HAyKd U
TEXHOJOTHM JIsl pa3BUTHS COLIMAIBHOM U IPOU3BOJACTBEHHOM cep.



1.2.2. Ilnanupyembie pe3y/ibTaThbl 0CBOCHHS 0011e00pa30BaTeIbHON JUCHHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocHoe PI'OC COO
Koa u I[Inanupyemble pe3yJbTaThl 0CBOCHHS THCIUILIHHBI
HAUMEHOBaH
ue
cl)opn:;pyeM Oo0mmue JucuMIUINHAPHBIE
KOMIIeTeHIH
i

OK 01. B yacT Tpy10BOr0 BOCIIMTAHMSA: - BJIQJETh CHUCTEMOM XMUMHYECKHX 3HAaHUH, KOTOPAas BKIIOYAET:

Bri6upats - TOTOBHOCTb K TPY/1y, OCO3HAHHE IICHHOCTH | OCHOBOIIOJIATAIONINE MOHATHS (XUMHYECKHH SJIEMEHT, aTOM,

CIOCOOBI MacTepcTBa, TPYA0I00uE; AJIEKTpOHHAs 000JI0YKa atoma, s-, p-, 0-3JeKTPOHHBIC OpOHUTAIH

pelieHus - TOTOBHOCTh K AaKTHUBHOW JEATEIHHOCTH | aTOMOB, HOH, MOJIEKYJIa, BaICHTHOCTh, AIEKTPOOTPHUIIATEIFHOCTD,

3a1aq TEXHOJOTHUECKON u COLIMAJIbHOMN | CTETICHb OKHCIICHUS, XUMUYECKasi CBsI3b, MOJIb, MOJIIpHAsI Macca,

MpO(ECCUOH | HAITPaBJIEHHOCTH, CIIOCOOHOCTB | MOJIIPHBIN 00bEM, YIIEPOAHBINA CKEET, PYHKIMOHAIbHAS TPYIIIA,

abHOMN WHUIIMHPOBATH, TUTAHUPOBATH U | pauKai, u30Mepus, U30MEephl, TOMOJIOTHUECKUN PSAJl, TOMOJIOTH,

JESTENIBHOCT | CAMOCTOSITENIEHO BBITIOJTHSTh TaKylo | YIJII€BOJOPO/IbI, KHUCIOPOJA- W a30TCOIEpKallfe COCTUHEHHUS,

u NEATEIIbHOCTD; OMOJIOTUYECKH aKTUBHBIC BElIeCTBA (YIJIEBOJBI, KUPHI, OCIKH),

OpUMEHUTEN |- HWHTEpeC K  pa3iuuHbiM  cdepam | MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE

BHO K npo¢hecCUOHATILHOM e TEIbHOCTH, COCIMHEHUs, KpHUCTAJUIMYECKash pelIeTKa, THUIIbI XUMHUYECKUX

paznuunHbiM | OBiageHue YHUBEPCAJIbHBIMH | pEaKLIUN (OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE, IK30-U

KOHTEKCTaM | y4eOHBbIMH MO3HABATEJBHBIMHU | DHIOTEPMUYECKUE, pEaKUud HOHHOro oOMeHa), pacTBOp,
AelcCTBUSIMHU: AJIEKTPOJIUTHI, HERJIEKTPOJIUTHI, IIEKTPOJIUTHUECKAs]
a) 0a30BbIe JIOTHYECKHUeE IeiiCTBHS: IUCCOIMAINS,  OKUCIHUTENIh,  BOCCTAHOBUTENb,  CKOPOCTh
- CaMOCTOSITENIBHO ~ (POPMYJIUPOBATh M | XHMUYECKOW pPEaKIMH, XUMHYECKOE paBHOBECHE), TEOpUU U
aKTyaJIn3UpPOBATh npo0JieMy, | 3aKOHBI (TeOpUs XUMHUYECKOTO CTPOSHHUSI OPTaHMYECKUX BEIECTB

paccMaTpuBaTh €€ BCECTOPOHHE;

AM. bytnepoBa, Teopusi SIEKTPOJIUTHUYECKON JTUCCOIMALINH,
nepuoanueckun 3akoH .M. MeHnneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK  XUMUU,




- yCTaHABJIUBATh CYIIECTBCHHBIA IPHU3HAK
WJIN OCHOBaHMS VIS CpaBHCHUS,
KJIacCU(UKAIIUHA U 000OIICHHS;

- OTIPEJICIIATH 1SN JACSITCILHOCTH, 33]1aBaTh
mmapaMeTphl U KPUTCPHH UX JOCTHIKCHUS,

- BBISIBIISATD 3aKOHOMEPHOCTH U
IPOTHUBOPECUHSI B paccMaTpHBAaEeMbIX
SIBIICHUSX;

- BHOCHUTb KOPPEKTHBBI B JICSITCIIBHOCTD,
OIICHMBATh  COOTBETCTBHC  PE3YyJbTAaTOB
ICJISIM, OLICHMBATh PHUCKH TOCICACTBUI
NCATEITBHOCTH;

- pa3BUBAThb KPEATUBHOE MBIIUICHUE IPH
PEIICHUH KU3HECHHBIX ITPO0JIeM

0) 0a3oBbIe HCCIIeI0BATEIbCKHE
NEeMCTBUA:
- BIIAJICTh HaBBIKAMU y4eOHo-
HCCIIEIOBATENbCKOMN 151 IIPOEKTHOM
NEATEeIbHOCTH, HaBbIKAMHU  pa3pelieHus
npo0em;

- BBISIBJIATH IIPUYMHHO-CIIEICTBEHHBIE CBS3U
U aKTyaJM3upoBaThb 3a/1ady, BBIJIBUraTh
TUIIOTE3y €€  pELIeHUs,  HaXOIUTh
apryMEHTBl JUIsI JTOKA3aTelbCTBA CBOMX
YTBEP)KICHHUM, 3aJaBaTh I1apaMeTpbl W
KPUTEPUHN PELICHNS;

- aHAJIM3HMPOBATH IIOJYYEHHBIE B XOJE
pelIeHns 3aa4l PE3yJbTaThl, KPUTUUECKU
OLICHUBATh 170:¢ JOCTOBEPHOCTB,

(hakTOoJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTABE, IMOTYUYECHUU U
0€30MacCHOM HCTOJB30BAHUH BAXKHEUIINX HEOPTaHUYCCKUX W
OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKON ACATEIHHOCTH
YEJIOBEKA;

- YMETh BBISBIITh XAPAKTEPHBIE MPU3HAKA W B3aUMOCBSA3b
W3YYEHHBIX OHATHHI, IPUMEHSITh COOTBETCTBYIOIINE MOHSITHUS ITPH
ONMCAaHUU CTPOCHUS M CBOWCTB HEOPraHUYECKUX U OPTaHUYECKHUX
BEILIECTB U UX MPEBPALLCHUI; BBISIBISATh B3aUMOCBSI3b XUMUYECKHUX
3HAHUA €  TOHATUAMU M MOPEACTABICHUSMH  JIPYTHX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMETh HUCIIOJIb30BaTh HAUMEHOBAHUs XUMUYECKUX COCAMHEHUU
MEKIYHAPOIHOIO COK3a TEOPETUUECKON U MPUKIATHON XUMUU U
TPUBHAIbHBIC HA3BAHUS BAXKHEUIIINX BEIIECTB (STUJICH, allCTHIICH,
rUIepuH, ¢eHon, GopManbaerul, YKCyCHas KUCIOTa, TJIUIIMH,
yrapHbli ra3, YTJIEKUCHIbIA Ta3, aMMHAK, TalleHas W3BECTbh,
HeraiieHas HW3BeCTb, NUTbEBAs COJAa W JPYIUX), COCTaBJISAThH
dbopMyJIbl HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB, YPAaBHCHUS
XUMUYECKUX PEakKluil, OOBSICHATh HX CMBICI; MOJATBEPKIAThH
XapaKTepHbIE XAMHUYECKHUE CBOICTBa BEIIECTB
COOTBETCTBYIOLIMMH 3KCIEPUMEHTAMH M 3alMCSIMH YPABHEHUU
XAMUYECKHUX PEaKIIUM;

- yMEThb  yCTaHaBJIMBaTh  MPHUHAIJICKHOCTh  H3YUYECHHBIX
HEOPraHUYECKUX W OPraHUYECKHUX BELIECTB K ONPEAECICHHBIM
KJIACCaM U TPYIIIaM COECAUHEHHM, XapaKTEepU30BaTh UX COCTaB U
BAKHEHUILINE CBOWCTBA; OINPEAENSATh BUAbl XUMHUYECKHUX CBS3EU
(KkOBaJIeHTHAsl, WOHHAs, METaUIMYecKas, BOJOPOJHASI), THIIbI
KPUCTATMYECKUX  PEIIETOK  BEIIECTB;  KJIACCUPUIIUPOBATH
XUMHUYECKUE PEAKIINU;

- chopMUpOBaThH MPEJCTABICHUS: O XUMUYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpPA, POJIM XMMHUHU B MO3HAHUU




MPOTHO3UPOBATh HW3MEHEHHME B  HOBBIX
YCIIOBUSIX;
-  yMEThb  MNEPEHOCUTh  3HAHUS B

MO3HABATEIbHYIO 1 MPAKTUYECKYIO 00JIaCTH
KU3HEICATSIIFHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
peAMETHBIX 00JacTei;

- BBIJIBUTaTh HOBBIC UJEH, MpeajaraTh
OPUTHHAJIBHBIC TTOX0JIBI ¥ PEIICHUS;

- CITOCOOHOCTH MX MCIIOJIb30BAHUS B
MIO3HABATEILHON U COLIMATIbHOM MPaKTUKE

ABIICHUN TPUPOJbI, B (OPMUPOBAHUU MBIILUICHUS U KYJIbTYpPbI
JAUYHOCTH, €€ (PYHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOAUMOM ISt
pelIeHUs] TPAKTUYECKUX 3a7a4 M 3KOJOTMYECKH O0OOCHOBAaHHOIO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOJTHOU CpPELE;

- yMETh MPOBOAUTH pacueThl MO XUMHUYECKHM (opmyram u

YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ C HUCIIOJIb30BAHHUEM
(bI/ISI/I‘IGCKI/IX BCJINYHNH, XapaKTCPU3YIOIINX BCIICCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MACCHI, oO0BbeMa (HOpMaJII)HI)Ie

YCJIOBI/IH) ra3oB, KOJIMYCCTBaA BCIICCTBA, HCITIOJIb30BATh CHCTCMHBIC
XUMHUYCCKNUC 3HAHUA OIS IIPHUHATHA peHICHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUusgaX, CBA3dHHBIX C BCHICCTBAMHU H HX

IPUMEHEHUEM

OK 02. B  o0macTM  UHEHHOCTH  HAYYHOIO | - YMETh IUIAHUPOBATh W BBINOJHATH XUMHUYECKUN JKCIIEPUMEHT
Hcnonb30BaT | MO3HAHMA: (mpeBpamieHusi OpPraHUYECKUX BELIECTB IpPU  HArpeBaHUH,
b - c(hOpMUPOBAHHOCTH  MHUPOBO33PEHUS, | IOJYYEHHE OSTUJIEHA M HU3YYEHHE €ro CBOMCTB, Kaue€CTBEHHbIE
COBPEMEHHBI | COOTBETCTBYIOIIETO COBPEMEHHOMY | p€aKlMM Ha  aJbJAETUIbl, Kpaxmall, YKCYCHYIO KHCIOTY;
€ CpelcTBa YPOBHIO Pa3BUTHs HAyKW U OOIIECTBEHHOM | IeHaTypalus OEJIKOB MPU HarpeBaHUU, I[BETHbIE PEAaKI[UU OEJIKOB;
MOMCKA, MPaKTUKH, OCHOBAHHOIO HAa JHAJIOre | MPOBOJAUTH PEAKIIMM HOHHOTO 0OMEHa, ONPEAEATh CPEy BOJIHBIX
aHanu3a u KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHHIO | pACTBOPOB, KAUECTBEHHbIE pEakUWU Ha cyibdaT-, KapOOHAT- U
MHTEpIpETaLl | CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUPE; XJIOPU-aHUOHBI, Ha KaTHUOH aMMOHHUS; pelathb
1507 - COBEpIICHCTBOBAHHME  SI3bIKOBOW U | SKCIIEPUMEHTAJIbHBbIE  3aJauu 1o TemMam  "Mertauiel"
uH(pOpMAIUU | YUTATENIbCKOM KyJIbTYphl Kak cpenctBa | "Hemeramnsl") B COOTBETCTBMM C  MpaBWIAMHU  TEXHUKU
" B3aUMOACHCTBUS ~ MEXAy JIOABMH U | 0€30MaCHOCTU MpU OOpaIEHUH C BEIECTBAMHU M J1a0OpaTOPHBIM
uH(pOPMaIMO | TO3HAHUS MHUPA; o0Opy/sOBaHUEM; MPEACTABIATH  PE3YJbTaThl  XUMHUYECKOTO
HHbIE - OCO3HaHHE LHEHHOCTHU HAy4HOM | IKCIIepUMEHTa B (popMme 3amuch ypaBHEHUN COOTBETCTBYIOIIMX
TEXHOJIOTUHM | J€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH | peakiuii u (POpMyIUPOBATH BHIBOJBI HA OCHOBE ATUX PE3YJIHTATOB;
LTSI POEKTHYIO u UCCJIEI0BATENBCKYIO | - YMETh aHAIM3UPOBATh XUMUYECKYIO HHPOPMALIKIO, TTOTYyYaEMYIO
BBITIOJIHEHUSI | ACSTEIbHOCTh MHIMBUIyAIbHO U B TPYNIE; | U3 Pa3HBIX MCTOYHUKOB (CPEACTB MAacCOBOM HMH(OpMALUHU, CETh
3a1a4 WNurtepHeT u npyrue);

npodhecCuoH

- BJaacTb OCHOBHBEIMH MCTOAAMH HAYYHOI'O IMO3HAHMWA BCIICCTB U




ATLHOU
JIEATEIILHOCT
U

OBJagenue YHHMBEpPCaJIbHBIMHA
y4eOHBIMH N03HABATEJIbHbIMU
AEeUCTBUAMM:

B) padora ¢ nHpopmanueii:

- BJIAJICTh  HABBIKAMU  IMOJyYEHUS
uHGOpMallMd W3 HUCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIBHO  OCYILIECTBIATH
[IOMCK, AaHalIu3, CUCTEMATU3aALMI U

UHTEPIPETAUI0 UHPOPMAIMKA PaA3TAYHBIX
BUJIOB ¥ ()OPM TPEACTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax
C YYeTOM Ha3Ha4YeHHs HHPOpMALUU U

LIEJIEBOU ayJIUTOPWH, BBIOMpAs
ONTHUMAJIbHYI0 (OpMY TIpEICTaBICHUA U
BHU3YyaJIM3allH;

- OLICHUBATD JIOCTOBEPHOCTD, IESTHTUMHOCTb
nH(pOpPMAIIH, €€ COOTBETCTBUE IPABOBHIM U
MOPaJIbHO-ITHUYECKUM HOPMaM;

- UCTIONb30BaTh CpencTBa
UH(GOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTMH B pPEIIEHWH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3ajady  Cc  coOxrojeHueM — TpeOOoBaHUA
SPrOHOMUKH, TEXHUKH  OE30MaCHOCTH,
TUTHMEHBI, pecypcocOepekeHus, IPaBOBbIX U
TUYECKUX HOPM, HOpM WH(OPMALMOHHON
0e30I1aCHOCTH;

- BIIQJICTh HaBBIKAMU PACIlO3HABAHUS U
3aIUThl THPOPMALIMK, HHPOPMALTMOHHOM
0€30IacHOCTH JIMYHOCTH,

XUMUYECKUX SIBJICHUN (HAOIIOAEHUE, U3MEPEHHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE);
- yMETh TPOBOJIUTH PACUETHl MO XUMHYECKUM (opmylaM u

YpPaBHEHHUSIM  XHMHUYECKHUX  pEaKIuid C  UCIOJIb30BaHUEM
GU3NYeCKUX ~ BEIWYHMH, XapaKTePU3YIOIMMX  BEIIECTBA  C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 0ObemMa (HOPMAaJIbHbBIC

YCJ'IOBI/ISI) ra3oB, KOJIMYCCTBaA BCIICCTBA, MCITIOJIB30BATh CHCTCMHBIC
XUMHUYCCKNUC 3HAHUA IS IIPUHATHUA peIHCHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUsiaX, CBA3dHHBIX C BCIICCTBAMHU H HX
IMPUMCHCHHUCM




OK 04.

Db dexTuBHO
B3aNMOJEUCT
BOBAaTh U
paborath B
KOJUICKTUBE
U KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITENIbBHOCTH U CAMOOIIPE/ICTICHUIO;
-OBJIaJICHUE HaBbIKAMU y4eOHO-
HCCIIE0BATEIIbCKOM, MMPOEKTHOM u
COLIMAJILHOM JIESITEIbHOCTH;

OBaanenne YHHMBeEpPCAJIbHBIMHA
KOMMYHUKATHUBHBIMHM [1€fiCTBUSIMHU:

0) coBMecTHAasl 1eATeJIbHOCTD'

- IOHUMATh U UCIIOJIb30BaTh NPEUMYIIIECTBA
KOMaHTHOM U UHJIMBUTyaIbHOU PabOTHI;

- IIPUHUMATH LEJIN COBMECTHOU
NEATEIBHOCTH, OpPraHu30BbIBATH 151
KOOpJMHUPOBAaTh  JCWUCTBHUS MO €€

JIOCTHKEHHUIO: COCTABIIATh IIJIaH JCHCTBUM,
pacnpeiensaTh pojad € YYETOM MHEHUU
YYaCTHUKOB 00CyK1aTh pEe3yJIbTATHI
COBMECTHOU paboThI;

- KOOPAMHUPOBATh U BBIMOJHATH PadOTy B
YCIIOBUSIX PEAlbHOTO, BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBJISTh MMO3UTUBHOE
CTPATETMYECKOE MOBEACHHUE B Pa3JIUYHBIX

CUTyallusiX, MPOSIBISATH TBOPYECTBO U
BOOOpakeHUE, OBITh HHUITMATUBHBIM
OBaagenue YHUBEPCAJIbHbIMU

PeryJisiTABHLIMM JIeHCTBHSIMH:

') NpUHATHE ce0sl W APYTUX JIIO/Aei:

- MPUHUMATh MOTHUBBI U aPTyMEHTHI APYTHUX
JrOACW  TpW  aHaJIM3¢  Pe3yJIbTaTOB
JCSTEIbHOCTH,

- YMETh IUIAaHUPOBATh U BBINOJHATh XUMHYECKANA DKCIEPUMEHT
(mpeBpamieHusi OpPraHUYECKUMX BELIECTB IpPU  HArpeBaHUH,
IIOJyYECHHE JTWICHA W H3YYECHHE €r0 CBOWCTB, Ka4€CTBECHHBIC
peakuuMyM Ha  QIbAETHIBI, Kpaxmald, YKCYCHYIO KHUCIIOTY;
JeHaTypanus OeNKOB MPU HArpEeBaHUM, LIBETHBIC PEAKIIUU OCIIKOB;
MPOBOAMTH PEAKIIMU HOHHOTO OOMEHA, ONPEIEISITh CPEAY BOAHBIX
pPacTBOPOB, KauyeCTBEHHbIC peaklMM Ha cyibdar-, KapOoHAT- U

XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHUSL; pemiarthb
AKCIIEpUMEHTAJIbHBIE  3aauyu 1o TeMam "Metamibsl" #
"Hemeramnbl") B COOTBETCTBMM C TMpaBUJIAMU  TEXHHUKHU

0€30MMacHOCTH IpU OOpalllEHUU C BEIIECTBAMU M Ja0OPaTOPHBIM
00Opy/I0BaHUEM; MPEACTABIATH  PE3YJbTaThl  XUMHUYECKOTO
AKCIIEpUMEHTa B (OpME 3aluch YPAaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 popMyJIHpPOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTAaTOB




- MIpU3HABaTh CBOE IMPABO U IIPABO JAPYTHUX
JIFOJIEY Ha OIMOKMU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C
TO3HUIIUM IPYTOTO YEJIOBEKA,

OK 07.
CopeiicTBoBa
Th
COXpPaHCHUIO
OKpY>KaroIlle
U Cpelpl,
pecypcocoep
€)KEHUIO,
MIPUMEHSTH
3HaHUA 00
W3MEHEHUHN
KJIMMarTa,
TIPUHITUTIBI
OepEeXKIIUBOT
0
ITPOU3BOJICTB
a,

s pexTUBHO
JICICTBOBATh
B
Ype3BbIUANH
BIX
CUTYaIHIX

B 00J1acTH 3K0JJOrH4eCcKOro

BOCIIUTAHMSA:
- c(hopMUPOBaHHOCTh  IKOJOTUYECKOMH
KYJbTYpBHI, MOHUMAaHUE BIIUSTHUS

COLMAJIbHO-D)KOHOMUYECKUX MPOLECCOB Ha
COCTOSIHUE MPUPOJHOW H  COLMAIIBHOM
Cpelibl, OCO3HaHME TI00aIBLHOTO XapakTepa
9KOJIOTUYECKUX MPOOIeM;

- IJIJAaHUPOBAaHME U  OCYIIECTBJICHUE
JIEVUCTBUI B OKPY’KAIOIIEH Cpe/ic Ha OCHOBE
3HAHUSA 1ENEM yCTOMYMBOTO Pa3BUTHSA
YEJI0OBEUECTBA;

AKTUBHOE HENPUATHE NENCTBUM,
MIPUHOCSIIMX BPENl OKPYKAIOILIEH CPELE;

- yYMEHHE MIPOTHO3UPOBATh
HeOJIaronpusTHbIC AKOJIOTHYECKHUE
MOCJEACTBUS MpeNPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPALLATh UX;

- paclIUpeHHe OmbITa AEATEIbHOCTU
AKOJIOTHYECKO!N HAINIPaBICHHOCTH;

- OBJIaJICHHE HaBbIKAMU y4eOHO-
VCCIIEA0BATEIICKOU, TPOEKTHOU U
COIIMAJIbHOM JICSTEIILHOCTH;

- chopMUpOBATH MPEACTABICHUS: O XUMUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJM XUMHUU B IIO3HAHUU
ABJICHUM TPUPOAbI, B (OPMUPOBAHUM MBIIUICHUS U KyJIbTYpPbl
JUYHOCTH, €€ (PYHKIMOHAIBHOU I'PaMOTHOCTH, HEOOXOAMMOM IS
pElIeHUs] MPAKTUUYECKUX 3a]a4 U HKOJIOTUYECKH OOOCHOBAHHOTO
OTHOLLIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CpELE;

- yMeThb CcOOJI0AaTh MpaBWiIa HKOJIOTMYECKU LEIecO00pa3HOro
MOBEJCHUS B OBITY M TPYJOBOU AEATENBHOCTHU B LIEJIAX COXPAHEHHUS
CBOETO 3J0POBbSl U OKPYKAIOWIEW MPUPOAHON CPENBI; YUUTHIBATH
OMAacCHOCTh BO3JCHCTBUSL Ha KMBBIE OPraHU3Mbl OIPENEIEHHBIX
BEILIECTB, IMOHUMAasl CMBICII MOKA3aTeNsl MPEAEIbHON TOIyCTUMON
KOHLIEHTpaluu




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUITIMHBI «XUMMWUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bun yuyeoHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI 1M CHUIIIMHBI 72
B T.4.

OcHoOBHOE coaep:kaHue 64
BT. 4.

TEOpEeTUYECKOe 00yUeHUE 38
MPaKTUYECKHUE 3aHATUS 20
Ja00paTOpHBIE 3aHIATHUS 14
IIpodeccuonaibHO-OpHMEHTHPOBAHHOE CO/IEP:KAHNE 5
(comep:kaHue NPUKJIATHOTO MOIYJIfA)

BT. U..

TEOPETUYECKOE 00yUeHUE 2

IMPAKTUYCCKUC 3aHATHUA

IIpome:kyTouHas arrecTaums (3a4eT)




2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

dopmupyem
HaumeHoBaHu Conepkanue yueOHOro Mmatepuasa (0OCHOBHOe M IPo¢ecCHOHAIBHO- ObLem Ll
€ pa3iejioB " OPHEHTHPOBAHHOE), JIA00PATOPHBbIC U MPAKTHYECKUE 3AHATHSA, IPUKJIATHOH
4acoB KOMIIeTeH U
TEeM MOayJb
U
1 2 3 4

OcHoBHOE coJiepKaHue 64
Paznen 1. OcHOBBI CTPOCHUS BelleCTBA 6
Tema 1.1. OcHOBHOE coep:KaHue 4 OK 01
Crpoenue Teopernueckoe o0yueHnue 2
aTOMOB CoBpeMeHHas mozenb CTpoeHHs aroMa. CHMBOJMYECKHM SI3BIK XUMHUU. XUMHYECKHUI
XUMUYCCKUX  [351eMEHT. DJNEKTpOHHas KoHurypauus aroma. Kinaccudukanus XuMHUUeCKUX 3JIEMEHTOB
SJIEMCHTOB U (s-, p-, d-smemeHnTh). BasleHTHBIC 3J€KTPOHBI. BajJeHTHOCTh. DJICKTpPOHHAs MPHPOIA 2
IIpuposia XUMUYECKOU CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUeCKO# CBsi3U (KOBaJICHTHAs,
XHUMUYECKOH MOHHAsI, METAJTHYECKasi, BOJOPOJIHASI) U CIIOCOOBI €€ 00pa3oBaHus
CBA3H IIpakTH4yeckue 3aHATUSA 2

Pemenne 3amannii Ha UCHOJIE30BAaHUE XUMHUYECKON CUMBOJIMKH W Ha3BaHWI CO€IUHEHUN

10 HOMEHKJIATYPE MEXIYHAPOAHOIO0 COK3a TEOPETUYECKOW W MPUKIATHOW XUMHUU U

TPUBHAIBHBIX HA3BaHUM JJII COCTABJICHHUS XUMHUYECKHX (HOPMYJ JABYXaTOMHBIX

COCMHEHU (OKCHUIOB, CYIb(UIOB, TUAPUAOB U T.I.) U JPYTHX HEOPTaHUYECKUX 2

COCJIMHEHUN OTIEJIbHBIX KJIACCOB.

[IpakTrueckue 3aaHUsI HA YCTAHOBJIEHUE CBS3U MEXKY CTPOCHUEM aTOMOB XMMHUYECKUX

3JIEMEHTOB W IEPUOJUYECKHMM H3MEHEHHEM CBOMCTB XUMHYECKUX JJIEMEHTOB M MX

COCJIMHEHUHN B COOTBETCTBHHU C MOJIO)KEHUEM [lepnoiniuecKkom CUCTEMBI.
Tema 1.2. OcHoOBHOe coxepxkaHue 2 OK 01
[lepuonnuecku | [IpakTuyeckue 3aHATUS 2 OK 02
f 3aKOH M [lepnoanueckas cucremMa xuMudeckux dimemeHToB [[.1. MenaeneeBa. @usndeckui
tabmuua A M. |cmpicn [Tepuoanueckoro 3akoHa /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS 2
Menpeneesa CBOMCTB XMMHUYECKUX JIEMEHTOB, 00pa3yeMbIX MU MTPOCTHIX U CJIOKHBIX BEIIECTB B




COOTBETCTBHHM C IMOJ0KEHUEM XUMHUUYECKOTO0 AneMeHTa B [lepuoanueckont cucreme.
MupoBo33peHueckoe 1 HaydHoe 3HaueHue [leprnonnueckoro 3akona J[.M11. Menneneesa.
[Tporuno3ssl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHUX JIEMEHTOB.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIAHUN HA XapaKTEPU3ALHIO
XUMHUYECKUX JIEMEHTOB «MeTamnieckue / HeMeTaNIMueCKUe CBOWCTBA,
3JIEKTPOOTPHUIIATEIIBHOCTh XUMHUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOEHHUEM U TOJOKEHUEM B IEPUOANYECKON CUCTEME XUMUYECKUX dieMeHTOB JI.1.
MenngeneeBa»

Paznen 2. XuMudeckue peakimuu 10
Tema 2.1. OcHOBHOe coaepxkaHue 4 OK 01
Tunsl Teoperuuyeckoe oGyueHue 2
XUMHYECKUX  |Knaccudukanus v TUIBI XUMUYECKUX PEaKIUi C y4acTHEeM HEOPTaHMUECKHUX BEIIECTB.
peakuui CocTraBieHre ypaBHEHUH peakliuii COeTMHEHUS], pa3IoKEHUs, 3aMeIIeHNs, 0OMEHa, B T.4.
peaxkiuii TOpeHus, OKHCIEHUS-BOCCTAHOBJICHHUSL.
VYpaBHeHUsI OKUCIEHUSI-BOCCTaHOBIIEHUS. CTenieHb OKUCIeHUsI. OKUCIUTENb U 2
BOoccTaHOBUTENb. COCTaBI€HNE U YPaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkuuii METOA0M JIEKTPOHHOTO OaaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU
B IPUPO/IE, MPOU3BOICTBEHHBIX MPOLECCaX U KU3HENEATEIbHOCTH OPIaHU3MOB
IIpakTHyeckue 3aHATUSA 2
KonuuecTBeHHble OTHOLIEHUS B XUMUU. OCHOBHbBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUH U
pacueTbl IO YPaBHEHMUSM XUMHUYECKMX peakuuid. Mojb Kak eAMHHLA KOJIWYEeCTBa
BeriecTBa. MosspHast Macca. 3aKOHBI COXpAaHEHHMsS Macchl U SHEpruu. 3akoH ABOrajpo. 9
Mounsipabiii 00beM ra3oB. OTHOCHUTENbHAS MIOTHOCTh ra3oB. Pacuersl Mo ypaBHEHUSIM
XUMHUYECKUX PEaKINil C UCIIOIB30BaHNEM MacChl, 00beMa (HOpMalbHbIE YCIOBHUS) Ta30B,
KOJINYECTBA BEILIECTBA
Tema 2.2. OcHOBHOE coep:KaHue 4 OK 01
Onexrpoiutye | Teopernyeckoe o0yueHue 2 OK 04
CKad Teopust snexrpoiauruueckoi auccouuauud. VIOHBL. DJEKTPONUTHI, HEIIEKTPOJUTBHI. 9

Peakuuu nonHoro oOMeHa. CocTaBieHHE peakliiii HOHHOTO OOMEHa IyTEM COCTaBJICHMUS




JIUCCOLHALINASA U
WOHHBIN 0OMEH

UX MOJHBIX U COKPAIIIEHHBIX HOHHBIX YpaBHeHUH. KuCI10THO-OCHOBHBIE peakinu. 3aaaHust
HA COCTABJICHUE MOHHBIX PEAKIWN

JlaGopaTopHble 3aHATHSA

JlabopaTopHas pabota “THUIBl XUMUYECKUX PEAKITUHN .

Uccnenosanue TUNOB (110 COCTaBY M KOJIUYECTBY UCXOJHBIX U 00pa3yIOUIUXCS BEIIECTB)
Y IPU3HAKOB XUMUYECKHUX peakiuid. [IpoBenenne peakmnuii HOHHOTO OOMEHa,
ONpeJICJICHUE CPEJIbl BOJHBIX PACTBOPOB. 3aJaHUs HA COCTABICHUE HOHHBIX pPEeaKIuid

KonTposbHas
pabora 1

CTpOGHI/Ie BCUICCTBA U XUMHUUYCCKUC PCAKIINU

Pa3nen 3.

CTpOCHI/Ie U CBOMCTBA HECOPraHMY€CKHUX BCIICCTB

16

Tema 3.1.
Knaccudukanus
, HOMEHKJIaTypa
U CTPOCHHE
HEOPTaHUICCKU
X BEILECTB

OcHoBHoOE€ coaepxanue

Teopernueckoe 00yueHnune

[Ipeamet Heopranuueckoit xumuu. Knaccudukaius Heopranudeckux BemiecTs. [IpocTeie
U CJIOXHBIE BeriecTBa. OCHOBHbBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, THIPOKCHUJIBI,
KHUCIIOTHI, COJIN). B3aMOCBSI3b HEOPTAHMUECKUX BEIIECTB. ATrperaTHbIe COCTOSHUS
BemecTBa. Kpucrammueckue u amopdHbie BelecTBa. TUITHI KPUCTATUIMYECKUX PEIIETOK
(aToMHast, MOJIEKYJISIpHASI, HIOHHAS, METAUTNYECKasi). 3aBUCUMOCTh (PM3UUECKUX CBOWCTB
BEILIECTBA OT THIMA KPUCTAIUIMYECKON PEIIETKU. 3aBUCUMOCTh XUMHYECKON aKTUBHOCTHU
BEIIIECTB OT BUJIa XUMHUUYECKOUN CBS3U U TUIA KPUCTALINYECKOU petieTku. [IpuanHsl
MHOT000pa3usi BEUIECTB

IIpakTHyeckue 3aHATHS

HomenknaTypa HeoOpraHn4eCcKuX BEIIECTB: HA3BAaHUE BEIIECTBA UCXOAS U3 UX
XUMUYECKON (POPMYJIbl UM COCTABIICHUE XUMUYECKON (hOPMYJIbI UCXO/I U3 HA3BAHMS
BenecTBa 1o mexxayHapogHoit (MIOITAK) unu TpuBranbHOM HOMEHKIIATYpE.

Pemenne mpakTUYEeCKUX 3aJaHUM MO KiIacCU(PUKALMKU, HOMEHKJIATYpe U XUMHUYECKUM
(dbopMyamM HEOpPraHMYECKUX BEILIECTB PAa3JIMYHBIX KJIACCOB (yrapHbI ra3, yriIeKUCbIi ras,
aMMUaK, ramieHasi U3BeCTh, HeraiieHas MU3BeCTb, UThEBAs COJa U JIPYTUX): Ha3bIBaTh U
COCTaBJISITh (POPMYJIbI XUMUYECKHX BEUIECTB, ONPELISITh MPUHAICKHOCTh K KJaccy.

OK 01
OK 02




Hcrounnkn XuMu4eckoi nHpopMammu (CpeacTB MacCOBOM MH(OPMAITUH, CETh
WNutepnet u npyrue). [lonck nabopmarum no Ha3BaHUAM, UASHTU(UKATOPAM,
CTPYKTYPHBIM (hopMytam

Tema 3.2. OcHOBHOE coep:kaHue OK 01
duznko- Teopernueckoe 00yueHnune OK 02
XUMHYICCKHAC Mertamibl. OOuue puznyeckre U XMMHUYEeCKUe CBOMCTBa MeTalIOB. CriocoObI MOTyYeHHUS.
CBOMCTBa 3HaueHUE METAUIOB U HEMETAJUIOB B MPUPOAE U KUZHEACITEIBHOCTH YEJIOBEKA H
HEOpPraHWYECKH |(opraHu3MoB. Koppo3uss MeTasioB: BHABI KOPPO3UH, CHOCOOBI 3alUTHI METAIOB OT
X BCIICCTB KOppo3uu

Hemeramnel. OOmue ¢u3nyeckne W XHUMHYECKHE CBOMCTBA HEMETANIOB. THUMHUYHBIC

cBorictBa HeMeTtaiuioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIUHEHUI

HeMeTauioB. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B MPUPOJIE

XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEUIECTB (OKCHUIOB,

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

BEILIECTB, BOAOPOIHBIX COCAMHEHUN, BBICIIIUX OKCHJIOB U TUAPOKCHIOB

IIpakTHyeckue 3aHATHS

CocraBieHue ypaBHEHUN XHWMHYECKHX PEAKUUWA C y4YaCTUEM IMPOCTBIX U CIOMKHBIX

HEOPraHWYECKHUX BEUIECTB: METAJUIOB U HEMETAIIOB; OKCHUJIOB METAJJIOB, HEMETAJUIOB U

aM(pOTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBAHMM © aM(OTEPHBIX

TUJIPOKCUAOB; HECOPTAaHUYECKUX COJIEH, XapaKTEPUZYIOIIMX UX CBOMCTBA.

Pemenne npakTUKO-OpHUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HA CBOWMCTBA, COCTAB,

MOJTy4YeHHE U 0€30MaCHOE UCTIONb30BAHNE BaXKHEHIITUX HEOPTaHUUYECKUX BEIIECTB B OBITY

Y PAKTUYECKOU JIESITETbHOCTH YE€JIOBEKA
Tema 3.3. OcHOBHOE coiep:KaHue OK 01
Nnentudukany | JlabopaTopHbie 3aHATHS OK 02
A JlaGoparopnas pabota «MneHTHdUKAIINS HEOPraHUYSCKUX BEIICCTBY. OK 04
HEOPraHUYECKH |PemieHne 5SKCIEPUMEHTANBHBIX 3aJad 10 XHWMHUYECKMM CBOMCTBAM METAJUIOB U
X BEIIECTB HEMETAJJIOB, 110 PACIIO3HABAHUIO U MOJIYYCHHUIO COCIMHEHUN METAJUIOB U HEMETAJJIOB.




Nnentudukarus HEOPraHMIECKUX BEIIECTB C MCIOJIb30BAaHUEM UX (DU3HKO-XUMHUYECKUX
CBOWMCTB, XapaKTEPHBIX Kaue€CTBEHHBIX peakiuii. KauecTBeHHbIE peakluu Ha Cyibdart-,
KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHUSI

Kounrpoabnas
pabora 2

CBoiicTBa HCOPTaHNYCCKHUX BCIICCTB

Pa3nen 4.

CTpoeHne 1 CBOIICTBA OPraHUYECKHUX BelleCTB

24

Tema 4.1.
Knaccuduxanus
, CTDOCHHE U
HOMEHKJIaTypa
OpTraHUYCCKUX
BEIICCTB

OcHoOBHOe coaepxkaHue

Teopernueckoe o0yuenmne

[losiBneHue u pa3BUTHE OPTaHUYECKON XUMUM KaK Hayku. [IpenmeT oprannyeckoit
XUMHUHU. MeCTO 1 3HaUeHUE OPraHUYEeCKOM XMMHUU B CUCTEME €CTECTBCHHBIX HAYK.
XHUMHUYECKOE CTPOCHUE KaK IOPSJOK COCAUHEHUs aTOMOB B MOJIEKYJIE COIJIAaCHO X
BaJI€eHTHOCTH. OCHOBHBIE IOJOKEHHUS TEOPUU XHMHUYECKOIO CTPOEHUS OPTraHHYECKHX
coenuHeHud A.M. bBytnepoBa. VYTriepoIHbIi CKEJIET OPraHUYECKOW MOJIEKYJIBI.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOIO CTPOCHMsI MOJIEKYJ. M3omepus u
U30MEPHI.

[Toustie o dynkuuoHanbHOM rpynne. Paaukan. IlpuHiunel — kiaccudukanuu
OpPraHMYECKMX  COEAUWHEHHMH. MexayHapoaHas  HOMEHKIATYypa W IPUHIUIIBI
HOMEHKJIaTypbl Oprannyeckux coequHeHui. [lonsatue o0 a3oTcoaepkalux COeTMHEHMSIX,
OMOJIOTMYECKH AaKTUBHBIX  BemlecTBax (yrjeBojaax, Kupax, Oelkax ©  Jp.),
BBICOKOMOJIEKYJIIPHBIX COETMHEHUSIX (MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO)

IIpakTHUyeckue 3aHATHS

HomenknaTtypa OpraHM4ecKuX COEAMHEHUNM OTACIBHBIX KJIACCOB (HACHIIICHHBIE,
HEHACBHIILICHHBIC U apOMATUYECKHUE YTIIEBOOPO/Ibl, CHUPTHI, PEHOIIBI, allb/IETHUIbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI M Jp.) CocTaBlieHHE MOJHBIX M COKPAIICHHBIX CTPYKTYpPHBIX
dbopMyT OpraHMYECKHUX BEIIECTB OTACIBHBIX KIACCOB, HWCIIOJIB3yS WX HA3BaHUS IIO0
CUCTEMATUYECKON U TPUBHAIBHOW HOMEHKJIATYpe (dTHIICH, alleTHIICH, TIUIEPHUH, (EeHOT,
dbopmanbaerua, YKCycHas KHCIOTa, ThunuH). Pacuersl mpocreiimeit  GhopMyIbl
OpraHUYeCcKOl MOJIEKYJIbI, UCXO/s U3 AJIEMEHTHOTO cocTana (B %)

OK 01

Tema 4.2.
CBoiicTBa

OcHoOBHOE coaep:kaHue

12

Teopernyeckoe o0yuenune

OK 01




OPTaHUYECKUX
COCTMHCHMI

DOU3NKO-XUMHUYECKME CBOMCTBA OPraHUYECKUX COCIMHECHUW OTIEJIBHBIX KJIAaCcCOB
(ocobeHHOCTH KiIacCU(HKAMK ¥ HOMEHKIIATYPBI BHYTPH KJIacca; TOMOJIOTHYSCKUIN P U
obmas popMyna; m3oMepus; GU3NUESCKUE CBONCTBA, XMUMHUYECCKHE CBOMCTBA; CIIOCOOBI
MIOJTYUYCHHS]):

— HOPCACIBHLBIC YTJICBOAOPOAbL (aJ'IKaHBI u I_[I/IKJ'IoaJ'IKaHBI). FopeHHe MCTaHa KaK OAHH M3
OCHOBHBIX HCTOYHHMKOB TCIlJIa B IIPOMBIIIJICHHOCTH H 6I>ITy. CBoiicTBa IMPUPOAHBIX
YIIICBOAOPOAOB, HAXOXKIACHUC B ITPUPOAC U IIPUMCHCHHUC AJIKAHOB,

— HCIPCACIBbHBIC (aJ'IKGHBI, AJIKUHBI U aJ'IKaI[I/IGHI)I) U apOMaTUYCCKUC YIJICBOOOPOILI.
rOpCHI/Ie AlICTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOI'O INNIAMCHH JI1 CBAPKU U PC3KHU
MCTaJIJIOB

— KHUCJIOPOJICOAEPKAINE COCIUHEHUST (CIUPTHI U (PEHOJbI, KapOOHOBBIE KHUCIOTHI U
3(hupbl, anbIeTUbl W KETOHBI, KUPBL, YIrJIeBOAbI). lIpakTHueckoe mNpUMEHEHUE
ATWICHIJUKOMS, riauiepuHa, ¢enona. [Ipumenenune dopmanbaeruaa, areTanbaeruja,
YKCYCHOM KUCJOTBI. Mblla KaK COJIU BBICIIUX KapOOHOBBIX KHUCIOT. Morolue CBOWMCTBA
MbLJIa

— a30TCOJIepKAIIE COCJIMHEHUS (aMuHBI u aMHMHOKHCJIOTHI, OCNKN).
Bricokomouiekysipaple  coeAMHEHUs (CHHTETHYECKHEe U OHOJOTHYECKH-aKTHBHBIC).
MonomMep, moJimMep, CTPYKTypHOE 3BeHO. lloimMmepuzanus 3TuIeHA Kak OCHOBHOE
HAMpaBJICHUE €r0 UCIOJIb30BAHUA.

I'eHeTryeCKas CBSA3b MEXKAY KJIACCAMU OPTAHUYECKUX COCTMHEHUN

IIpakTHyeckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COCIAMHEHUN OTJACIBHBIX KJIAaccoB (TpUBHUAJIbBHAS W
MEXJIyHApOJAHAasi HOMEHKJIATypa, XWUMHYECKUE CBONCTBA, CHOCOOBI MOJYYCHHUS):
npeebHble (aJIKaHbl U [TUKIJIOATIKAHbBI), HEMpeAebHbIC (QTKEHBI, AIKWHBI U aJIKaJUEHBI) U
apOMaTUYECKHE YTJIEBOJOPOAbl, CIUPTHI U (DEHOJbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI,
anbACTUAbl U KETOHBI, aMUHBI U AMUHOKHUCJIOTHI, BHICOKOMOJICKYJISIPHBIE COCTUHCHMUS.
3ajaHusl Ha COCTABJICHUE YPAaBHEHUN XMMHMUYECKHUX PEaKIUW C y4aCTHEM OPraHUYECKUX
BEIIIECTB HA OCHOBAHUHU UX COCTaBA U CTPOCHUS

CocraBieHue cxeM peakiuii (B TOM YHCIIE MO MPEJI0KEHHBIM IEMOYKaM MpeBpalleHui),
XapaKkTepU3YyIOIUX XUMHUYECKHUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTJEIbHbBIX

OK 02
OK 04




KJIACCOB, CMOCOOBI WX TIOJMYYEHUS W Ha3BaHWE OPTraHWYECKUX COCAMHEHUH TI0
TPUBUAIIBHON WM MEKIYHAPOIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE.

Pemienne npakTUKO-OPMEHTUPOBAHHBIX TEOPETUUYECKUMX 3aJaHUM HA  CBOMCTBA
OPTraHUYECKUX COCAMHEHUN OTICIbHBIX KJIACCOB

JlabopaTtopHasi paGora

JlabopaTopHas pabota “IIpeBpariennsi OpraHMYeCKUX BEIIECTB MPH HArpEeBaHUH'".
[Tonydenue 3TUIEHA U U3YyUYEHHE €r0 CBOMCTB. MOJeIMpPOBaHUE MOJICKYJI U XUMHUUYECKUX
MIPEBPAIICHHI Ha IPUMEPE 3TAHA, STUJIEHA, alleTUIIEHA U JIP.

Tema 4.3.

N neatudukaru
s OpraHUYECKUX
BEIIECTB, NX
3HAYEHHE U
IIPUMCHEHHE B
OBITOBOI U
MPOU3BOJICTBEH
HOM
JIeATEIILHOCTH
yeJ0BeKa

OcHoBHoOE€ coaep;xanue

Teopernueckoe o0yueHnue

buooprannueckue coemunenus. IlpuMeHeHue u OHOJIOTHMYECKas POJIb YIJICBOIOB.
OkwucieHue yrieBoI0B — HCTOYHUK SHEPTHH KMBBIX OpraHu3MoB. O0IacTH MpUMEHEHUS
aMuHOKHUCIOT. [IpeBpamennus OENKOB TUIM B opraHu3Me. buomormdeckue (QpyHKITUN
O0enkoB. buonormdyeckne (QpyHKIUU KUPOB. PoJIb OpraHMYECKOW XWMHH B PEIICHUU
po0OIeM MUIIEBOM 0€30I1aCHOCTH

Ponbs opraHnnueckoid XMMUU B pPEUICHUM MNPOOJIEM SHEPreTHUECKOM Oe30MmacHOCTH, B
Pa3BUTUM MEAMIMHBI, CO3JAHUM HOBBIX MAaTEpPHAIOB, HOBBIX WCTOYHHKOB HHEPrUU
(anmpTEepHATHBHBIE UCTOYHUKH dHEPTUH). ONacHOCTb BO3IEHCTBUS HA KUBbIE OPraHU3MBI
OpPraHMYECKUX BEIIECTB OTAEIBHBIX KJIaccoB (yTJEBOIOPOAbI, CIHMPTHIL, (HEHOJIBI,
XJIOPOPTaHUYECKUE MPOU3BOAHBIC, AIBIETUABI U Jp.), CMBICI MOKa3aTess MPEAebHO
JIOITY CTUMOM KOHIICHTPALINHU

JlabopaTopHbie 3aHATHS

JlaGoparopHass pabora: “UaeHTHdukanus oOpraHUYEeCKUX COCIUHEHHH OTIIEITbHBIX
KJIACCOB”

Nnentudukauss OpraHMYEeCKUX COCIUHEHHWM OTACNIBHBIX KIAcCOB (HA TpUMEpe
aJbJACTUI0B, KpaxMalia, yKCYCHOU KUCIIOThI, OCJIKOB U T.11.) C UCIIOJIb30BaHUEM UX (PU3UKO-
XUMUYECKUX CBOWCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuid. JleHarypamus Oenka nmpu
HarpeBaHuu. I[BeTHBIe peakiuu OenkoB. BO3HMKHOBEHHWE aHAJIMTHYECKOTO CHTHAIA C

OK 01
OK 02
OK 04




TOYKM 3PCHHA XHMMHYCCKHX IIPOLCCCOB IIPHU IIPOTCKAHUHU Ka4eCTBECHHOM pCaKkuuu,
HOBBOJ’IHIOH_[eﬁ I/II[GHTI/I(I)I/IL[I/II)OBaTB NPpCAJIOKCHHBIC OPIraHNMYCCKHEC BCIICCTBA

KonTpoJubHas Cr .
paGoTa 3 PYKTypa U CBOMCTBA OPTaHUYECKUX BEUIECTB
Paznen 5. KuHeTM:Iecmle U TEPMOAUHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XMMHUYECKUX
peakumni-
CkopocTb OcHOBHOe coxepxkanmne OK 01
XUMHYECKHX OK 02
peaKuuii.
XUMHUECKOE
paBHOBECHE
Teopernueckoe 00yueHnune
CKOpOCTh peakIuu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PaKTOPOB: MPUPOJIBI PEATUPYIOITUX
BCIIECTB, KOHLIEHTPALUUU pPEAarupyrolnX BELIECTB, TEMIIEpAaTypbl U  IUIOLIAIA
PEaKIMOHHON TMOBEpPXHOCTU. TeroBble A(PPEKTHl XUMUYECKUX peakiuid. DK30- H
JHJIOTEPMHUYECKUE, PEAKLIUH.
OO6paTuMOCTh peakiuii. XHMHYECKOE PaBHOBECHE W €ro CMEIICHHE IOJI JCHCTBHEM
pa3nUYHBIX (HAKTOPOB (KOHIEHTpPAIIMS PEareéHTOB WM MPOAYKTOB PEAKIUH, JABJICHHE,
TeMmreparypa) Uil CO3JIaHHsl ONTUMAJbHBIX YCJIOBUH TMPOTEKAHUS XUMHUUYECKUX
nponeccoB. [Ipunnun Jle [Hlatense
IIpakTryeckue 3aHATHS OK 01
Peienve mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha aHaMW3 (PAKTOPOB, BIUSIONMIMX Ha OK 02
U3MEHEHUE CKOPOCTH XUMHYECKOW pPEakUuuh, B T.4. C TMO3ULUK SKOJIOTHUYECKU
I1eJIECO00PA3HOTO TOBEACHHS B OBITY U TPYIOBOM NEATEITHHOCTH B IIEJISIX COXpPAaHEHUS
CBOETO 3J10POBbS U OKPYKAIOLIEH TPUPOAHON CPEIBI.
Pemenne npakTMKO-OpMEHTUPOBAHHBIX 33JaHUM HA MpUMeHeHue puHiuIa Jle-Ilarense
JUISL HAXOXKJICHUS HaIpPABJICHUSI CMEIIECHUSI PABHOBECHSI XMUMHUYECKON PEaKIUM U aHAIU3
(hakTOpOB, BIUSIONIMX HA CMEIICHHE XUMUYECKOTO PABHOBECHUSI
Paszpnea 6. PacTBoOpbI
Tema 6.1. OcHOBHOe coepxkanmne




[TonsiTue o Teopernyeckoe o0yuenmne 2
pacTBopax PactBopenue kak ¢usznko-xumuueckuit mporecc. PactBopbl. CriocoObl MpUTrOTOBIECHUS
pactBopoB. PacTBopumocTb. MaccoBas J0Jii  pacTBOpeHHOro BemiecTBa. (CMbICH
noKasaresis MPeAesbHO JOIMYCTUMON KOHIEHTpAIlMd M €ro HMCIOJIb30BaHUE B OIICHKE OK 01
HKOJIOTUYECKOI 0€30MacCHOCTH. OK 02
[IpaBuiia 5KOJIOTUYECKH 11€71€CO00PA3HOTr0 MOBEACHUS B OBITY U TPYIOBOU JESATEILHOCTH 2 OK 07
B LIEJIIX COXPAHEHUSI CBOErO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOAHON CpeJibl; OMacHOCTh
BO3/ICICTBUSI HA KUBBIE OPTaHU3MBbI OTIPE/ICIICHHBIX BEILIECTB.
Perienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/IaHUI Ha paCTBOPbI, UCIIOJIb3yEMBbIE
B OBITOBOM M IIPOU3BOJACTBEHHOM JICSITEILHOCTH YEIOBEKa
Tema 6.2. OcHOBHOE coep:KaHue 2 OK 01
Uccnenosanue |JIaGopaTopHble 3aHATHS 2 OK 02
CBOWICTB JlaGopaTopHas padota «[IpuroroBneHne pacTBOPOBY. OK 04
pacTBOpOB [IpuroToBieHue pacTBOPOB 3aJlaHHOW (MaccoBOM, %) KOHIIEHTpauuu (C MPaKTHKO- 2
OPUEHTUPOBAHHBIMU BOIIPOCAMU) U ONIPEACIICHUE CPE/Ibl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccnoHAIBLHO-OPUEHTUPOBAHHOE COJePKaHUe (Coiep:KaHue MPUKIATHOTO MOLYJIA)
Paznea 7. XuMus B ObITY M IPOU3BOJICTBEHHOM NeSITEJIbHOCTH Y€J10BEKA 6 OK 01
Xumus B 06Ty  [OCHOBHOE cojiepiKaHue 6 OK 02
1 Teopernueckoe 00yuenune 2 OK 04
TIPOMSBOICTBCH | Hopejimme mocTHkeHNs XMMUYIECKOH HAyKH U XMMUYECKOH TeXHoIoruu. Ponb Xumuu B OK 07
Hou o0ecreueHnr JKOJIOTUYECKON, SHEPTeTUUECKOW M THUIIEBOM 0€30MacHOCTH, Pa3BUTUU
ACATCIBHOCTH | yromymumuel. [IpaBuna ToMCKa M aHANM3a XUMHYECKOH HH(OPMAIMHM M3 Pa3IHYHBIX 2
HcjIoBCKa MCTOYHMKOB (HayuyHas M ydeOHO-HayuyHas JIMTEparypa, CpeACTBA MAaccOBOIi
uHdopmaimu, cetb MiHTepHer)
IIpakTuyeckune 3aHATHS
ITonck u aHamU3 KEMCOB O NPUMEHEHUH XUMUYECKUX BELIECTB U TEXHOJIOTUM C yYETOM
Oynymielr mpodecCHOHATBHOM NEATEIbHOCTH 0 TeMaM: BaKHEUINHNE CTPOUTEIIbHBIC 4

MaTepHuasbl, KOHCTPYKIIMOHHBIE MAaTEpPHaIbl, KPACKHU, CTEKJIO, KEpAMHKA, MAaTEPUAIIbI JIJIs




SJICKTPOHUKH, HAHOMATEPHAJIbl, TEKCTUJIbHBIE BOJIOKHA, MWCTOYHUKH  DSHEPTUH,
OpraHHYeCKHe U MHHEPAJIbHBIC YI0OpCHHMS, ICKAPCTBCHHBIC BEIICCTBA, OBITOBAS XUMHUS.
3amura: [IpencraBneHue pe3ynbTaTOB pPEIICHHS KEHCOB B (opmMe MUHHU-TOKIana ¢
Mpe3CHTAUEH

IIpomesxkyTouHasi aTTecTanus Mo JMCUUILIHHE (3a4€T)

Bcero

72




3. YCJIOBUSI PEAJTU3ALIAU MTPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JTUCHUATIIMHBI

3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPUATIBLHO-TEXHUYECKOMY
odecreyeHnIo

Jist peanuzanuy NpOrpaMMbl JUCHMIUIAHBL JIOJKHBI  OBITH MPETyCMOTPEHBI
CIIeyIOINEe CIeNHaabHble TMOMEUICHHs: y4eOHBbI KaOMHET XMUMHUU H/WIK ydeOHOU
XUMHUYECKOU J1abopaTopuH.

OO6opynoBanue yuyeOHOro kabOuHeTra (HArJsAHbIe TMOCOOMSI): HAaOOPHI
IAPOCTEP>KHEBBIX MOJIEICH MOJIEKYJI, MOJEIN KPUCTAUTMYECKUX PELIETOK, KOJIJICKIIUU
MPOCTHIX U CIIOKHBIX BEIIECTB U/WIIM KOJUIEKIIUH MOJIMMEPOB; KOJUIEKIUS TOPHBIX TIOPO/T
U MUHEpaJioB, Tabiuia MeHaeneeBa, yueOHble (GUIbMBI, IU(PPOBBIE 0Opa3OBaTEIbHBIC
pecypchl.

Texnunueckue cpeacrBa  O0y4YeHHsi:  KOMIIBIOTEp C  YCTpOWCTBamu
BOCIIPOM3BEJCHUSI  3ByKa, MPHUHTEpP,  MYJIbTUMEAUA-IPOEKTOP C  DKPAHOM,
MyJIbTUMEAHNIHAS T0CKA, YKa3Ka-MIPE3eHTEP AJIs TPE3CHTALIUN.

OobOopynoBanmne Jadoparopuu M padouyux MecT J1adOpaTOpMM: MEH3YPKH,
MUATIETKNA-KANEJIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIYIbl, TPEAMETHBIE U TOKPOBHBIE
CTEKJIa, TJIAHIIETHI JJIs KaleJlbHBIX peakluid, GuibTpoBaidbHas Oymara, IpOMBIBAIIKU,
CTEKJISIHHBIE TTPOOUPKHU, PE3NHOBBIE MPOOKH, (hOHAPUKHU, HAOOP PEAKTUBOB, CTEKIISTHHBIC
MaJIOYKH, IITATUBBI JIsl TPOOUPOK; MEPHBIC LIWJIMHAPHI, BOPOHKU CTEKJISTHHBIE, BODOHKHU
nenurtenbHble Hapudeckue (50-100 mut), cTynku ¢ nectukoM, ¢paphopoBbIe YalllKH,
MUHLETHI, (GUIBTPbl OyMaXKHble, BaTa, Mapiid, YacOBbIE CTEKJA, 3JIEKTPOIUIUTKH,
1a00paTOpPHBIE IITATUBBI, COUPTOBBIE TOPENIKH, CIIMYKH, IPUOOP AJIs MOIYYEHHUS Ta30B
(w1 mpobupka ¢ Ta300TBOJHON TPyOKOil), mepkaTtenu Jjisi TPOOUPOK, CKIISHKH s
XpaHEHUsl PEaKTUBOB, PA3IaTOYHbIE JOTKHU; XuMuueckue crakansl (50, 100 u 200 mn);
[ITATENN; TUHIETHI; TUTEIbHBIC IIUIMIIBI; CEKYHIOMEPHI (TaiMephl), MEPHbBIE TIPOOUPKH
(1a 10-20 M) u mepubie Koaoswl (25, 50, 100 u 200 mu), BoasHas 6aHs (WM TEPMOCTAT),
CTEKJISIHHbIE MaJOYKH; KOHWYECKHe KoaObl st tutpoBanus (50 um 100 wmo);
WHIUKATOPHBIE MOJOCKU JJisl onpeaeneHus pH u crangapTHas MHOMKATOpHAs IIKaJa;
YHUBEpCaIbHbIA MHAUKATOP; nunetku Ha 1, 10, 50 ma (wim no3aropsl Ha 1, 5 u 10 M),
OIOpETKH JIJIsl THTPOBaHUS, MeauITHCKHE mmpuilsl Ha 100—150 Mo, mabopartopHbie u/wim
aHanuTHYeckue Bechl, pH-meTpwl, cymmabHbIN miKad, u Ap. J1abopaTopHOE
o0opy0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3auu NporpaMmmbl

1. Jnsa peanusanuu mnporpaMmbl  OuOnIMOTeUHBIM (POHA 0OpazoBaTEIBHOM
OpraHu3allid JOJDKEH HMMEET S3JIEKTPOHHbIE 00pa3oBaTeNbHble U WHOOPMAIMOHHbIE
peCypChl, pEKOMEHIOBAaHHBIE JIJIs1 UCTIOJIb30BAaHUS B 00pa30BaTEIbHOM IPOIIECCe.



4. KOHTPOJIb n OIHEHKA PE3YJBTATOB
OBIIIEOBPA3OBATEJILHOM JUCOUILIAHBI

KOHTpOJII) H OLICHKA PC3yJIbTAaTOB o6yquH51 OCYHICCTBIIACTCA IMPCIIOAABATCIICM B

OCBOEHUA

IMponeccCe NPOBCACHUA IIPAKTHYICCKUX 3aHATUM U JIa60paTOpHLIX pa60T, TCCTUPOBAHHA, A

TaK)K€  BBINOJIHEHUS  OOy4YalOMIMMHUCS  MHAMBUAYAIbHBIX  3a/laHUil, IPOEKTOB,
uccaenoBanuii. Pe3ynbraTel 00ydeHUsT ONPEesaioT, YTO 00yJaromuecs TOJDKHBI 3HATh,
MMOHUMATh U AEMOHCTPUPOBATH MO 3aBEPIICHUU U3YUCHUS TUCIUIIINHBI.

st popmupoBaHUs, KOHTPOJISI U OIICHKH PE3yJbTaTOB OCBOCHHS Y4YCOHOMH
JTUCIUIUIMHBL HMCTOJB3YETCS CHUCTEMa OIEHOYHBIX MEPONPUSTHI, MpPeICTaBIIAIONIAs
co00l KOMILIEKC YU4E€OHBIX MEPOIPUSITHI, COTIIACOBAHHBIX C pe3yibTaTaMu 00y4YEHUSs U

chopmynupoBadHbix ¢ yaetoM @I'OC COO (nmpeaMeTHbIe pe3yIbTaThl MO AUCIUTUIUHE)

u @I'OC CIIO.

XUMHUYECKHUX
DJIEMEHTOB U
npupoja
XUMHUYECKOU CBSI3HU

XUMH4Yeckue HopMyIibl
COECINHEHUHU B
COOTBETCTBHU CO
CTENECHBIO OKUCIICHUS
XUMHUYECKUX
2JIEMEHTOB, UCXOJS U3
BaJICHTHOCTH U
BJIEKTPOOTPHUIIATEIILHO
CTH

Monyns/Pazaen/Tem TuIbI OLIEHOYHBIX
Ne | OK/TIK 4 Pesynbprat oOyueHus .
a MEPOIPHUSATHHA
| | OcHOBHOE coep:KaHue
1 ®opMyTHPOBATH
Paznen 1. OcHoBBI PMYy-THP
0a30Bble MOHATHSA U
CTPOeHNsI BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenue atomoB  |CoCTaBIsTh 1. Tect «CTpoeHue aTOMOB

XUMHYCCKHUX PJIEMEHTOB U
IPUPOJIa XUMHYECKON
CBSI3I».

2. 3agaun Ha COCTaBJICHUE
XUMU4YecKux Ghopmyi
JIBYXaTOMHBIX COCIUHECHUHN
(OKCHIIOB, CYNIb(PUIOB,
TUIPHUIOB | T.I1.).

3. 3amanus Ha
HCITOJIb30BAHNE XUMMHUUCCKOM
CUMBOJIMKH U Ha3BaHUU
COE€IMHEHUH 110
HOMEHKJIaType
MEKIYHAPOIHOTO CO03a
TEOPETUYECKOUN U
MIPUKJIATHON XUMUH U
TPUBHAIBHBIX Ha3BAaHUM JJIsI
COCTAaBJICHUS XUMHUYECKNX
dbopMyJ1 TByXaTOMHBIX
COoeMHEHU (OKCUOB,




OK/IIK

Monyns/Paznen/Tem
a

Pesynbrat oOyueHus

Twunel oneHOYHBIX
MEPOIPUATHN

CyJb(PUI0B, THAPUIOB H T.II.)
Y IPyTUX HEOPTAHUYECKUX
COCTMHECHHUU OTACIBHBIX
KJ1aCCOB

1.2

OK 01
OK 02

[Tepunoanueckuii
3aKOH M TabiuIa
JI.1. MenneneeBa

XapakTepu3oBaTh
XUMHUYECKHUE
AJIEMEHTHI B
COOTBETCTBHH C UX
MOJIO)KEHUEM B
MEPUOIUYECKON
CHUCTEME XUMHUYECKUX
anemeHToB [[.A.
Menneneena

1. Tect «Metannuueckue /
HEMETAJNIMYECKUE CBOMCTRBA,
AJEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYCCKHUX PJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
II0JIOKEHUEM B
NEPUOANYECKON CUCTEME
XUMHYECKUX 3jemeHToB J[.1.
MeHnpaeneeBay.

2. ITpakTyeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXKITY
CTPOEHHUEM aTOMOB
XUMHYCCKHUX 3JIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHUX
9JIEMEHTOB U UX COCIUHCHUMN
B COOTBETCTBUM C
TI0JIOKEHUEM
[Tepunoanyeckoit cucreme.

3. [Ipaktuxo-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJ]aHUs Ha
XapaKkTepu3aluio
XUMHYSCKHX 3JICMCHTOB:
«MeTtannnueckue /
HEMETaJIJIMYEeCKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMHYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX




OK/IIK

Monyns/Paznen/Tem
a

Pesynbrat oOyueHus

Twunel oneHOYHBIX
MEPOIPUATHN

3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHHUEM B
NIEPUOANYECKON CUCTEME
XUMHUYECKHUX DJIEMESHTOB
J.1. MenneneeBa»

Pa3gea 2.
XuMHu4YecKue
peakuuu

Xapakrepu3oBarhb
THUIIBI XUMHUYECKHUX
peakuuit

KonTposbnas pabora
«CTpoeHne BemecTsa u
XHMHUYeCcKHe PeaKkunmy

2.1

OK 01
OK 04

THUIBI XUMUYECKUX
peakuin

CocTaBisaTh peakiuu
COCIUHCHUS,
pazyioxkeHust, 0OMeHa,
3aMeIleHus,
OKHCJIUTEIILHO-
BOCCTaHOBUTEJIbLHBIC
peaKIuu

1. 3amaun Ha cocTaBlICHUE
YPaBHEHUN pEeaKLIUi:

— COCAUHCHUS, 3aMCIICHHUS,
pazyioxeHusi, 0OMeHa;

— OKHCIIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX
PEAKILMI C UCTIOJIb30BAHUEM
METO/1a SJICKTPOHHOTO
Oajanca.

2. 3a1a4M Ha pacyeT MacChl
BEIIECTBA WJIN 00BEMaA
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe
WM 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B PeaKIuu
BEIECTB; PACYETHI

Macchl (00béMa, KOJIMYeCcTBa
BEILIECTBA) MPOYKTOB
peakIuu, eciu OJIHO U3
BEILIECTB UMEET NMPUMECH

2.2

DIIEKTPOIUTAYECKAS
JTUCCOIIHATIHS
WOHHBIN 0OMEH

CocTaBiITh
ypaBHEHUS
XUMHUYECKUX PEaKITuu
MOHHOI'0 0OMEHa ¢
y4acTHEM
HEOPTaHUYCCKUX
BCIIIECTB

1. 3aganus Ha cocTaBIeHUE
MOJIEKYJISIPHBIX U HOHHBIX
peaKuui ¢ y4acTUEM KHUCIIOT,
OCHOBAHUM U COJICH,
YCTaHOBJICHUE U3MEHEHUS
KHCJIOTHOCTHU CPE/IbI

2. JIabopatopHas paboTa
"THUnbl XUMHYECKUX
peakuii”




OK/IIK

Monyns/Paznen/Tem
a

Pesynbrat oOyueHus

Twunel oneHOYHBIX
MEPOIPUATHN

Pa3znen 3. Ctpoenue
U CBOMCTBA
HEOPraHU4YeCcKHX
BelleCTB

HUccaenoBatb
CTPOCHHUE U CBOMCTBA
HEOPraHUuYeCKHX
BeLIECTB

KonTpoabnas paéora
«CBoucTBa
HEOPraHM4YeCKHUX BelleCTB)

3.1

OK 01
IIK..

Knaccudukanmus,
HOMEHKJIaTypa
CTpOCHHUE
HEOpraHNYeCcKuX
BEIIECTB

Knaccuduimposarts
HEOpraHNuyYecKue
BEIIIECTBA B
COOTBETCTBUH C UX
CTPOEHUEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXOI U3 UX
XUMUYECKON HOpMYIIbl UITU
COCTAaBJICHHE XUMHYECKON
(bopMyIBl UCXOIS U3
Ha3BaHUsI BELIECTBA 110
MEKyHApPOIHOW HIIN
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3ajayu Ha pacyeT
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus) B MOJIEKYJIe
(cmecn).

3. IlpakTuyeckue 3agaHus 1o
KJ1accupuKaIu,
HOMEHKJIAaType 1
XUMUYECKUM (popmyiam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IIpakTueckue 3ajanusl Ha
OIPEICTIEHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJIA
XMMHUYECKOU CBA3U U TUIIA
KPUCTAJUIMYECKON PEIIeTKU

3.2

OK 01
OK 02

Du3nKo-XxUMHUYECKHUE
CBOMCTBA
HEOPTaHUYECKUX
BCIICCTB

YcranaBnuBaTh
3aBUCUMOCTh (PU3HKO-
XUMHYECKUX CBOMCTB
HEOPTaHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJL, a

1. Tect «OcobenHOCTH
XHMHYECKHUX CBOMCTB
OKCHJIOB, KMCJIOT,
OCHOBaHM, aM(pOTEPHBIX
TUJIPOKCUIOB U COJIEN».

2. 3a7aHus Ha COCTaBICHUE




OK/IIK

Monyns/Paznen/Tem
a

Pesynbrat oOyueHus

Twunel oneHOYHBIX
MEPOIPUATHN

TaK)Xe TUIA
KPUCTAINYECKOU
pELIETKH

YpaBHEHUN XUMHYECKUX
peaKuui ¢ y4acTueM
IPOCTBIX U CIOKHBIX
HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJLIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(pOTEPHBIX TUIPOKCUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOLIUX UX
CBOICTBa U CIIOCOOBI
HOJIyYECHHUS.

3. IIpakTuko-
OpUEHTHUPOBAHHBIE
TEOPETUUECKHE 3aJaHUs HA
CBOKCTBA U NOJIyYEHUE
HEOPTraHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukarus
HEOPraHUYECKUX
BCIIICCTB

HUccnenosats
Ka4eCTBCHHBIC
peaxiuu
HEOPraHUYEeCKHUX
BCILIECTB

1. IIpakTuko-
OPUEHTUPOBAHHbBIC 3aJITaHUS
110 COCTaBJICHUIO
XAMUYECKUX PEAKIIUM C
y4aCTUEM HEOPTraHUYECKUX
BEILIECTB, UCIIOJIb3YEMBbIX JJISI
UX UJICHTU(DUKAUY.
2.JIabopaTopHas padora:
“Unentudukarus
HEOPraHUYECKHUX BEIIESCTB”

Pa3znen 4. CTtpoeHnue
U CBOMCTBA
OPraHu4ecKnx
BellecTB

HUccaenoBarb
CTPOEHHE U CBOMCTBA
OpPraHu4YecKux
BeIleCTB

KounrpoJuabHasi padora
«CTpoeHue U CBOMCTBA
OPraHUYeCcKNX BelleCcTB




Monyns/Paznen/Tem

Twunel oneHOYHBIX

Ne | OK/TIK Pe3ynbTaT 00yueHus .
a MEpONPUATHN
4.1 | OK 01 |Knaccudukamms, Knaccupunuposars  |1. 3amanust Ha cocTaBlIeHHE
CTPOEHHUE U OpraHU4ecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIICCTBA B COEAUHEHNH 110 TPUBHAIBHOU
OpraHUYECKUX COOTBETCTBHH C UX WU MEXKIyHapOIHOU
BEILIECTB CTPOCHHUEM CUCTEMAaTUYECKOU
HOMEHKJIaType.
2. 3ajaHus Ha COCTABJICHUE
HOJIHBIX U COKPAICHHBIX
CTPYKTYPHBIX (hOopMyJT
OpraHUYeCKUX BEIIECTB
OTJIEIBHBIX KJIACCOB.
3. 3agaum Ha omnpeIeNICHHUE
npocreiiieit hGopMyIibl
OpraHU4eCKON MOJIEKYJIbL,
UCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 | OK 01 |CsoiicTtBa YcTanaBnmuBaTh 1. 3aganus Ha cocTaBiIcHUE
OK 02 |opramnueckux 3aBUCUMOCTb (PU3HKO- |YPABHEHHN XUMUYECKHUX
OK 04 |coenuuenmit_ XUMHUYECKUX CBOMCTB |pEAKLIHN C yYaCTUEM

OpTraHUYECKUX
BEILECTB OT CTPOEHUS
MOJIEKYJT

OpraHUYeCKUX BEILIECTB HA
OCHOBaHHUH MX COCTaBa
CTPOEHHUS.

2. 3aaHus Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX
peaKuuii, WUTFOCTPUPYHOLIUX
XMMHUYECKUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHMS JaHHBIX
peaKkii ¥ TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEIIIECTB PAa3HbIX KJIACCOB.

3. PacueTrHble 3a1a4u 11O
YPaBHEHUSAM PEAKILIUH C
y4acCTUEM OPTaHUYECKUX
BEILIECTB.

4. Jlabopatopnas pabota
“IIpeBparueHus
OpraHUYECKUX BEIECTB MPU




Monyns/Paznen/Tem

Twunel oneHOYHBIX

Ne | OK/TIK Pe3ynbTaT 00yueHus .
a MEPOTIPUATUN
HarpeBaHuu"
4.3 |OK 01 |Unentuduxarms HccnenoBatb 1.IIpakTuko-
OK 02 |opranmueckux Ka4eCTBEHHBIC OPUEHTUPOBAHHbBIC 3aJJTaHUS
OK 04 |BemiecTB, UX peakuuu 10 COCTABJIEHUIO
3HAYCHHUE U OpraHUYECKUX XUMHUYECKUX PEAKIIUN C
MIPUMEHEHUE B COCTUHEHHI y4acCTUEM OPTaHUYECKUX
OBITOBOM U OTJICILHBIX KJIACCOB  |BEIIECTB, B T.4.
MIPOU3BOJICTBEHHOMN UCIIOJIB3YEMBIX ISl UX
NEATEIbHOCTH UACHTU(UKALMK B OBITY U
YyelloBeKa MPOMBIIIJIEHHOCTH.
2.JlabopaTtopHas pabora:
“Unentudukarus
OPTaHUYECKUX COCTUHEHUN
OTIEJILHBIX KJIacCOB”
S) Pa3nea S. XapakTrepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JIUYHBIX
TEPMOJAUHAMMYECK |(PaKTOPOB HA
He 3aKOHOMEPHOCTH [paBHOBeECHE U
NPOTeKAHUS CKOPOCTh
XHMHYECKHX XHMHYECKHX
peakuui peakuuii
5 |OK 01 |Ckopoctb XapaxkTepu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xuMmuueckux BJIMSIHUE TEOPETUUECKUE 3aJ]aHUs Ha
[IK... |peakuuil. KOHIEHTPAIIUU aHanu3 (akTopoB,
XuMuueckoe pearupyroumx BIIMSIONINX HA H3MECHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMHUYECKOU

TEMIIEpaTypbl Ha
CKOPOCTh XMMHUUYECKHUX
peakiuu
XapakTepu3oBaTh
BIIMSTHUE U3MEHEHUS
KOHIIEHTPALIUHU
BEIIECTB, pEaKIuu
CpeIbl U TEMIIEPATYPBI

peakumu. [IpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
Ha [IPUMEHEHUE ITPUHLINATIA
Jle-lllarenbe nus
HAax0>KJICHUS HaIlPaBJICHUS
CMEILIEHHS PABHOBECHS
XMMHUYECKOU peakiuu 1
aHanu3 (hakTopoB,




Ne | OK/TIK Monyns/Paznen/Tem PesymsTar 0byueHus Tunbl OHCHO‘-IHf;IX
a MEpOMPUATHI
Ha CMEIICHUE BIIUSAIONIMX HA CMEIICHUE
XUMHUYECKOTO XUMHUYECKOTO PaBHOBECHS
paBHOBECHS

6 HccaenoBath
Paspneu 6. HCTHHHBIE PACTBOPbI
PacTBOpHBI ¢ 3aJaHHBIMH

XapPaKTePUCTUKAMH
6.1 | OK 01 [Ilousrue o Paznuuats uctunHeie |1. 3a7a4M Ha NPUTOTOBJICHUE
OK 02 |pacTBOpax pacTBOPHI pacTBOPOB.
2. [IpakTuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3a/IaHus Ha
JUCIIEPCHBIC CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOICTBEHHOMN
NEATEIIbHOCTH YEJI0BEKA
6.2 | OK 01 |HccnenoBanue Uccnenosats pusuko- |JlabopaTopHas padota
OK 04 |cBoiiCTB pacTBOpPOB |XuUMHUYECKHE CBOMCTBA |“IIpuroroBneHne pacTtBOpoB”
VMCTUHHBIX PACTBOPOB
Il | IIpodeccuoHanbHO-OPHEHTHPOBAHHOE COJlep:KaHue (CoepKaHUe MPUKJIATHOTO
MOYJIs1)

7 Paznea 7. OuennBartnb 3amura Keiica (¢ yuyeTom
Xumus B ObITY I [IIOCJICACTBUS Oynyurei
NPOU3BOJACTBEHHON [OBITOBOI U npo¢eccuoHATbHOMN
AeATEJIbHOCTH NMPOU3BOJACTBEHHOH |IeSAITeJIbLHOCTH)
yeJl0BeKa AeSITeJIbHOCTH

YeJi0BeKa ¢ MO3uIui
IKOJIOTHYECKOMN
0e3omacHOCTH
OK 01 |Xumus B ObITY U OueHuBathb Keiic (c yuetom Oyaymieit
OK 02 |mpou3BOJACTBEHHOM |MOCIEACTBUS OBITOBOM |TpodeccHOHaNbHON
OK 04 |mearenbHOCTH Y TIPOM3BOJICTBEHHON |/IESITEIIbHOCTH)
OK 07 |uemoBeka NESITENbHOCTHA Bo3MoOXHBIE TEMEI KENCOB:

yeJI0BeKa C TMO3UIINN
HKOJIOTHYECKOU
0€30MaCHOCTH

1. IloTeniieane xaumara u
BBICBOOOYKIEHHE Ta30BbIX
THUIPATOB CO JIHA OKEaHa.




OK/IIK

Monyns/Paznen/Tem
a

Pesynbrat oOyueHus

Twunel oneHOYHBIX
MEPOIPUATHN

2. bynyue matepuansl Jis
aBHa-, MalllMHO- U
IpuOOPOCTPOCHHUS.

3. HoBble MaTepuansl it
COJIHEUHBIX OaTapeil.

4. JIekapcTBa HA OCHOBE
pacCTUTENBHBIX MpenapaToB




