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1. OBIIIASA XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBbI
OBIIEOBPA30OBATEJbHOMN JUCIHUATIJIMHBI «XUMUS»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaIbHOI
o0pa3oBaTeIbHOM MPOrpamMMblI

O61eoOpa3oBaTenibHasl TUCHUIUINHA « XUMUS U3ydaeTcsl Ha 0a30BOM YPOBHE B
o0mieo0pa3oBaTeIbHOM LHKJIE Y4eOHOro TJIaHa OCHOBHOHM mpodeccCHoHaIbHON
o0Opa3zoBaTenbHOM TporpaMmsbl 1o crenranbHocTH 38.02.07 bankoBckoe 1es10

TpynoeMKOCTh AUCHUIUIMHBI «XUMUs» Ha 6a30BOM YPOBHE COCTABIISIET 78 4acos,
13 KOTOphIX 64 dyaca — 0a3oBbIi MOaynb (6 pasfaenoB) U 8 4yacoB — MPUKIIATHOMN
Moayib (1 paszzmen), BKIIIOYAIOMIMKA NPAKTUKO-OPUEHTUPOBAHHOE  COJEpP’KaHUE
KOHKPETHON NPOo(eCCUu WiIN CIEeIHATEHOCTH.

[IpuknagHOi MOIyNb BKJIIOYaeT oauH pasnen. Pazmen 7 «Xumuga B ObITY U
NPOM3BOJACTBEHHOW  JEATENBHOCTH  YENOBEKa»  peamusyeTrcss A BCexX
npodeccuil/crenuaibHOCTe Ha MaTepuaie KEMCOB, CBA3AHHBIX C DKOJOTHYECKOU
0€30MacHOCThI0O U OILIGHKOM  TOCJIENCTBUI  OBITOBOM W  MPOM3BOJCTBEHHOMN
NESATENIbHOCTH, 1O  OTpacisiM Oyaymed npoecCHOHaIbHOW  JI€ATEIbHOCTH
oOydJarommxcs.

[leprog  oOyueHuss W  pacmpeieneHHe TI0  CEeMecTpaM  OmMpeessieT
oOpa3oBaTenpHasi OpraHU3allMs CAMOCTOATEIBHO, C YYETOM JIOTUKH (HOPMHUPOBAHHS
OpEeIMETHBIX  PEe3yNbTaToB, OOmMX ©W  Mpo(ecCHOHATBHBIX  KOMIIETEHIIUH,
MEXMPEAMETHBIX CBSI3€M C JPYTrHMH AWCHUILTHHAMH 0O0Ie0o0pa3oBaTeNnsHOTO |
o0menpodeccuoHaIbHOTO UKIOB y4eOHOTO TUIaHa.

1.2. Ilesin ¥ UIaHMPYeMble Pe3yJabTaThl 0CBOCHHS TUCIUIIINHbI

1.2.1. Hean 1 32124 JUCUUIJINHBI

@opMUPOBAHUE Y CTYJICHTOB MPEACTABICHUS O XHUMHUYECKOM COCTaBIAIOLICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPa KaK OCHOBBI MPUHATHS PEIICHUN B )KU3HECHHBIX
Y MPOU3BOJICTBEHHBIX CUTYAIMAX, OTBETCTBEHHOI'O NTIOBEICHUS B IPUPOAHOM CpeLe.

3amauyu TUCUMILIHHBI:

1) chopmupoBaTh TOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEJIOCTHOM HAYYHOW KapTHHBI MHUpA,
B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUSA COCTaBIATh (POPMyJIbl HEOPTAHMYECKUX M OPTaHUYECKHUX
BEIIIECTB, YPABHECHUS] XUMUUYECKUX PEAKIIUM, OOBICHATh UX CMBICI, HHTEPIPETUPOBATH
pe3yJIbTaThl XUMUYECKUX 3KCIIEPUMEHTOB,



3) chopmupoBaTh  HABBIKM  TPOBEICHUS  MPOCTEHIINX  XUMHYECKHX
HKCIIEPUMEHTAJIbHBIX ~ UCCJIEIOBAaHUA €  COOJIOJIGHMEM TpaBui  0€30IMacHOro
oOpalleHus ¢ BEIeCTBaMu U JIa0OpaTOpPHBIM 000PYI0BAHUEM;

4) pa3BUTb YMEHHS HCIOJIb30BaTh MH(OpPMAIUI0O XMMHUYECKOIO XapakTepa W3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIIEICTBHS CBOCH NEATETLHOCTH U
XUMHUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOILIECCOB;

6) chopmMupoBaTh MOHWMAHUE 3HAYMMOCTU JOCTIDKCHHH XUMHUYECKOW HAyKU U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMATBHON U TPOU3BOACTBEHHOU cep.



1.2.2. Ilnanupyembie pe3yJabTAThbl OCBOCHHA 001Ie00pa3oBaTeJbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Koan ILnanupyeMsble pe3yibTaThl OCBOCHUS JUCHUIIIMHBI
HAUMEHOBaHU
e

dopMupyemMbIX O6ume! JMCHUIIHHAPHbIE?

KOMIIeTeHIU

OK 01. B yacTu TPyAOBOI0 BOCIIUTAHMSA: - BIAQJCTh CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas  BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpPYIy, OCO3HAHHE IICHHOCTU | OCHOBOIIOJIAralolUe MOHATHS (XMMHYECKHHM 3JEMEHT, aToOM, 3JIEKTPOHHAas

CIOCOObI MacTepcTBa, TPY10JII00ue; 000J104Ka aToma, s-, p-, d-2JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIa,

pelleHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JAEATEIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPHULIATENbHOCTb, CTEIEHb OKHUCIICHUS, XMMHYECKas

npodeCCHOHaN | TEXHOJOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O00bEM, YIJIEPOJHBIA CKEJeT,

BHOMU CHOCOOHOCTh MHUIMMPOBATH, IJIAHUPOBATh MU | QYHKIMOHANbHAS TpYyINa, paguKall, U30MEpUs, U30MEPbl, TOMOJOTHYECKHMA

JEATEIbHOCTH | CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO ACATENBHOCTD; | PsAll, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOA- U a30TCOAEpKAIINE COCANHEHUS,

IPUMEHUTEIbH | - MHTEpPEC K pa3IMYHbIM cepam | OMONIOTHYECKH aKTUBHBIE BellecTBa (YIJI€BOJbI, JKUPbI, OEIKH), MOHOMED,

0 K pa3IM4HbIM | IPO(eCcCHOHAIBHON 1eATENbHOCTH, MIOJIUMEDP,  CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIWHEHHS,

KOHTEKCTam OBjaleHNe  YHHBEPCAJBLHBIMH  Y4eOHBIMH | KpUCTAJUIMYECKAs DPELIeTKA, TUIbl XUMHYECKHUX PEaKUHUH (OKUCIUTENbHO-
M03HABATEJbHbIMM 1HICTBUSIMH: BOCCTAaHOBUTENbHbIE, 3K30-U SHIAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
a) 0a30BbIe JIOTHYECKHUE el CTBHA! pPacTBOP, DJIEKTPOIUTHI, HEDJIEKTPOJIMUTHI, DJIEKTPOJIUTHYECKAS JUCCOLMALINS,
- CaMOCTOSITENIEHO (dhopMynpoBaTh U | OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEaKIMU, XUMAYECKOE

aKTyaJIM3HpoOBaTh NpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIIECTBCHHBIH TNPU3HAK WU
OCHOBAHHUA JIA CpaBHCHI/ISI, KJIaCCI/Iq)HKaHHI/I 158
00001IeHHS;

- OmpeAessaTh LEMH JESTEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,

3a/1aBaTh

paBHOBECHE), TEOPHMM M 3aKOHBl (TEOpPHUS XUMHUYECKOTO0 CTpPOCHHUS
opranuueckux BemiectB A.M. byrtiepoBa, Teopus 3IEKTPOIUTHYECKON
Jucconuanuy, nepuonndeckuil 3akon [[.1. Menneneesa, 3ak0H COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XMMHH, (PAKTOJIOTUUECKUE
CBEJIEHHUS O CBOMCTBaX, COCTaBe, MOJyYeHUH U O€30M1acHOM HCIOJIb30BAHUU
BAXHEHIINX HEOPraHMYECKUX W OpPraHHYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YETI0BEKa;

! YKa3blBaloTCA NMYHOCTHbBIE W meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B otrnaronbHoi dopme, popmmpyemble obieobpasoBaTeibHOM

ANCUUNANHOMN

2 IncumMnanHapHble (NpeameTHbIE) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NpenoAaBaHna JUCLUANANHbI




- BBISIBJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B
paccMaTpUBAEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHBBI B  JICSTEIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM,
OIICHUBATh PUCKHU MOCIEACTBUM AEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeI0BaTEIbCKIE TeHCTBUS:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
u MIPOCKTHOM JIeITCILHOCTH, HaBBEIKAMH
paspenieHus mpooIem;

- BBIIBJISITh TPUYMHHO-CJICJACTBEHHBIC CBSI3HM U
aKTyaJIM3UpOBaTh 33/a4y, BbIABUIaTh THIIOTE3Y €€
petieHus, HaXOJINTh apryMEHThI JUISE
JI0OKa3aTelbcTBa CBOMX YTBEPKACHHH, 3a7aBaTh
napameTpbl U KpUTEPUU PEIICHNUS;

- AHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ PELICHUS
3a/1aud pe3yibTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- yYMETh HWHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MPEAMETHBIX 00J1acTeH;

- BBIABHTaTb  HOBBIC  HJCH,
OPUTHMHAJILHBIE TIOJIXOJIbI U PEIICHUS;
- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B
ITO3HABATEJIBHON U COL[MAIIbHOW MPAKTHKE

npeajiaratb

- YMCTb BBIABJIATH XapaKTCPHBIC IIPU3HAKHM W B3aMMOCBA3b H3YYCHHBIX
HOHSITI/Iﬁ, IMPUMCHATH COOTBECTCTBYIOIIUC IMOHATHA TP OIIMCAHUU CTPOCHUA U
CBOMCTB HCOPraHNM4YCCKUX M OPraHUYCCKHUX BEIICCTB W HUX npeBpameHI/Iﬁ;

BBIABJIATH B3aMMOCBA3b XHUMHUYCCKUX 3HAHUH C IIOHATUAMHU u
MMpEACTABICHUAMU APYTIUX €CCTCCTBCHHOHAYYHBIX ITPEAMCETOB,

- YMCTb HCII0Jb30BaTh HaMMCHOBaHU XUMHUYCCKUX COG,Z[I/IHGHI/Iﬁ
MCXKIAYHAapOAHOro COr3a TeopeTquCKOﬁ u HpHKHaZ{HOﬁ XUMHUHU H

TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEILIECTB (ITUJICH, AllETUJICH, TJIMIEPHUH,
denon, dQopmanpaerun, yKCycHas KHUCIOTa, TJMIMH, YrapHbli ras,
YIJICKHUCIIBIN Ta3, aMMHUaK, TailieHas U3BeCTb, HEeralieHas U3BEeCTb, TUThEBas
colla M JPYTHX), COCTaBIATH (OPMYIJbl HEOPraHHMUYECKUX U OPraHUYECKHX
BEILIECTB, YPaBHEHUA XHMHUYECKHUX pEaKIUh, OOBACHITH UX CMBICI;
MOATBEPKIAThH XapaKTepHbIE XUMUYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOIIMMU AKCIIEPUMEHTAMH M 3alUCSIMH YPABHEHHN XUMHYECKUX
peaKIui;

- YMETh YCTAHABJIMBATh IMPUHAJICKHOCTh HM3YUYCHHBIX HEOPTaHWYECKUX H
OpraHMYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIaM COECIUHEHHUMH,
XapaKkTepU30BaTh MX COCTaB M BAXKHEWINHME CBOWCTBA; OMPENETSATH BHUIBI
XUMHUYECKUX CBsI3el (KOBaJeHTHAas, WOHHAS, METa/TM4yecKas, BOJOPOIHAs),
THUTIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIaCCU(PUIIUPOBATh XUMHUUECKUE
peakuuu;

- chopmupoBaTh  MpEACTaBIEHUA: O XHUMHUYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B TO3HAHMM SIBICHUU
npupoabl, B (OPMHUPOBAHUMU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM I pPelIeHUs] MPaKTHIeCKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
IIPUPOJHON Cpene;

- YMETh TPOBOJUTH PACUYETHl MO XUMUYECKUM (POpMysIaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3NYECKUX  BEJIHYUH,
XapaKTepU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJNWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMUYECKHE 3HAHUS JJIS TPHHITHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHbBIE
cpeacTBa
MOMCKa,
aHanm3a u
UHTEpIIpEeTaluu
UHPOpPMALIUU U
nH(pOpMaITnOHH
BI€ TEXHOJIOTHH
TUIS
BBITTOJTHEHHS
3a/1a4y
npodeccunonan
bHOU
JeSITeTbHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAyKH U OOILECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JIMajiore KYJbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE S3BIKOBOW M YUTATEIIbCKOU
KYJbTYpPhl KaK CpEICTBA B3aUMOJCHCTBHUS MEXIY
JIOJIBMH U TIO3HAHUS MUDA;

- OCO3HAaHME UEHHOCTHM HAyYHOM JeATEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISITh  NPOEKTHYIO U
HCCJIEIOBATEIbCKYIO JeSITeNIbHOCTD
WHJUBUIYaJIbHO U B TPYIITIE;

OBinaseHue  yHMBepPCaJbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHBIMU JI€HCTBUSAMM:

B) padora ¢ undgopmanmeii:

- BJIAQJICTh HABBIKAMH TIOJydeHUs MHPOpMAIMH U3
HMCTOYHMKOB pPa3HbIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIISATh MOUCK, aHAJN3, CUCTEMATU3ALNIO U
MHTEPIIPETAIMIO HHPOPMAIIH PA3TUYHbBIX BUJIOB U
dbop™m mpecTaBIeHNUS;

- co3JaBaTh TEKCThl B pPa3iHuYHBIX (opMarax c
y4eTOM Ha3HaueHus HHPOpPMAIMU U  IEJeBOH
ayIUTOpUHU, BBIOUpas ONTHUMAIbHYIO  (GopMy
MIPE/ICTABJICHUS U BU3YAITU3alINH;

- OLEHUBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTb
uH(popMaIu, €€ COOTBETCTBHE IMPABOBBIM |
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCTOJB30BaTh CpencTBa HWHGOPMAIMOHHBIX |
KOMMYHHUKAITUOHHBIX TEXHOJOTHH B PpEUICHHH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3aIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,

- yMeThb IUIAaHUPOBaTh M  BBHINOJHATH XMMUYECKUH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB IIPM HArpeBaHUHU, IOJIY4YECHHE
STHJIEHA U M3YyYEHUE ero CBOWCTB, KAYECTBEHHBIC PEAKIMH HA allbJETUIbI,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauus O€JIKOB MpH HarpeBaHuH,
[BETHBIE pPEaKIUH OCJIKOB, MPOBOJAUTH pEaKIUd HOHHOro oOMeHa,
OTIpeNeNATh Cpelly BOJAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha Cynbdar-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA KaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TemMam "Metamwel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MaCHOCTH MpHU OOpalIeHUH C
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHHEM; IMPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B JOpMe 3aMUCH yPaBHEHUN COOTBETCTBYIOIINUX
peaxkuuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

- YMETh aHAJIU3UPOBATh XMMHUECKYIO0 HH(GOPMAIUIO, TOTyYaeMYIO U3 Pa3HbBIX
MCTOYHUKOB (CpeACTB MaccoBoi MH(popManuu, cetb IHTepHET u Apyrue);

- BIAJACTb OCHOBHBIMH METOJAAaMH HAay4yHOTO TIO3HAHHUS BEIIECTB H

XUMHUYECKMX  sIBIeHUH  (HaOnrofieHWe,  U3MEpPEHHE,  IKCIEPUMEHT,
MOJICIIUPOBAHHUE);

- YMETh MPOBOJIUTH pacueThl MO0 XMMHUYECKUM (OopMyJaM U ypaBHEHHSIM
XMMUYECKUX  pPEaKUUMd C  HCIOJIb30BaHMEM  (PU3MUECKUX  BEJIHYUH,

XapaKTepU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpManbHBIE YCJIOBHUS) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHUYECKHE 3HAHWS JJIs MPUHATHS PEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




TUTHEHBI, PECypcoCOepeKeHHs, TPABOBBIX U
THUYECKUX  HOPM, HOPM  HH(OPMAIIMOHHOM
0€30I1aCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmaru, nHGOPMAITMOHHON 0€30MaCHOCTH
JTUYHOCTH,

OK 04.

D¢ dexTuBHO
B3aMOJIECTBO
BaTh U
paboTath B
KOJUICKTUBE U
KOMaHjIe

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKaMU yueOHo-
MCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUAIBHOU
JESATEIIBHOCTH;

OBanagenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl /1eSITeJIbHOCTh.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOW JEATEIBHOCTH,
OpraHM30BBIBATh U KOOPAMHUPOBATH JNEHCTBHS IO
€e JOCTHXKCHUIO: COCTABJIATh IUIAH JCUCTBUH,
pacIpenenaTs pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH paboThI;

- KOOPJIMHUPOBAaTb W BBHINOJHATH pabOTy B

YCIOBUSAX peanbHOro, BUPTYaJIbHOIO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLIECTBJISITH IO3UTUBHOE CTPATETHMYECKOE

MOBEJICHUE B PA3IMYHBIX CHUTYAIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM
OgiiajieHHe YHUBEPCAJIbHBIMY PETyJIsITUBHBIMHA
AEeMCTBUAMMU:

') NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIOAEH
IIPH aHAJIM3E PE3YJIbTATOB JACITCILHOCTH;

- MPU3HABATh CBOE MPABO W MPABO APYTUX JIOAEH

- yMeTb IUIAHUPOBaTb W  BBIIOJHATH XUMHUYECKUH  SKCIHEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB IIPM HArpeBaHUHU, IIOIY4YEHHE
ATUJICHA U U3y4YEHHUE €ro CBOMCTB, KaueCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
Kpaxmall, YKCYCHYIO KHCJIOTY; J€Harypauus O€JIKOB IpH HarpeBaHUH,
L[BETHbIE pEaKUUu OCNIKOB; MPOBOAUTh pPEAKIMH MOHHOrO OOMeHa,
OTIPEeNeNATh CpPelly BOJAHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha Cyibdar-,
KapOOHAaT- M  XJOpPUA-aHMOHBI, Ha KAaTHOH  aMMOHMs;  pelaTh
SKCIIEpUMEHTaJbHbIE 33dauu 1o TemaMm "Meramisl" u "Hemeramis") B
COOTBETCTBUM C IpaBWJIaMU TEXHUKU O€30IaCHOCTU IpU OOpallleHUuH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHHEM; IMPEICTABIATH PE3YIbTATHI
XMMUYECKOI'0 KCIIEpUMEHTa B (hopMe 3alKCH ypaBHEHUH COOTBETCTBYIOIIUX
peaxiuii 1 GopMyIMPOBATH BBIBOJBI HA OCHOBE 3TUX PE3yJIbTaTOB




Ha OIIMOKH;
- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIUH JIPYTOro YeJIOBEKa;

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepex
EHHUIO,
MPUMEHSITh
3HaHUs 00
U3MEHEHUU
KJIUMATa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ dexTUBHO
JICUCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUsAX

B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S

- c(OPMUPOBAHHOCTb HKOJIOTUYECKON KYIbTYpHI,
MMOHUMaHUE BIMSIHUSA COLMAJIbHO-3KOHOMUYECKHUX
MPOLIECCOB  HAa  COCTOSIHUE  NPUPOAHOW U
COLMAIBHOW Cpelbl, OCO3HaHHWE TJ00aTBLHOTO
XapakTepa dKOJIOTUYECKUX MPOodIeM;

- IUIAHUPOBAHUE U OCYUIECTBIICHHE JECUCTBUI B
OKpY’KallIllel cpele Ha OCHOBE 3HaHUS Lenei
YCTOMYMBOIO Pa3BUTHS YETOBEUYECTBA;

AKTUBHOE HEMpUSATUE JEHCTBUN, MPUHOCSIIUX
BpEJl OKPYKAIOIIEH CpeJe;
- yYMEHHE TMPOTHO3UPOBATH HEOIArONPUSTHBIC

HKOJIOTUYECKUE TOCICACTBUS MPEANPUHUMACMBIX
JIEHCTBHM, IPEAOTBPAIATh UX;

- pacimpenue OIIBITA
HKOJIOTUYECKON HaAIlPaBJIECHHOCTH;
- OBJIAICHUEC HABBIKAMH y‘-Ie6H0'I/ICCJIeI[0BaTeJ'H)CKOI\/'I,
HpOGKTHOfI n COHHaHLHOﬁ ACATCIBbHOCTHU,

JACATCIIBHOCTH

- chopMUpOBaTh TPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHMM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBLHONW TPAMOTHOCTH, HEOOXOIUMON JJIsi PELICHUS MPAKTUYECKUX
3aJa4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJTHON cpene;

- YMeTh COOJIONaTh MpaBHiIa YKOJIOTHUECKU I1eJIecO00pa3HOro MOBEICHUS B
OBITY U TPYHAOBOH AESITENLHOCTH B ILIENSAX COXPAHEHUS CBOETO 370POBbs U
OKpYKaIoIlllel NPUPOJHON Cpelbl; YYUTHIBATH ONACHOCTh BO3JCHCTBHS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHbIX BEIIECTB, MOHMMAs CMBICI IOKa3aTels
MpEAEIbHON TONYCTUMOW KOHIEHTPALUU
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2. CTPYKTYPA U COJAEP)KAHME OB[[IEOBPABOBATEJII)HOI?'I JUCHUITIUHBI
«XHUMUSA»

2.1. O0beM TMCHUILVIMHBI U BUABI Y4eOHO# padoThl

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMbl JHCHUIINHBI 78

B T.4.

OcHOBHOE cojIep:KaHue 66

BT. 4.:

TeopeTudecKkoe o0ydeHue 46
MPAKTUYECKHUE 3aHITUS 20

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (COepPKAHNe

NMPHUKJIATHOT0 MOIYJIA) 10
BT. 4.:

TeopeTudecKoe o0ydyeHne 6
IIPAKTUYECKUE 3aHATUS 4
IIpoMeskyTouHasi aTTecTalUs (3a4eT) 2

11




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O6LeM 1aco dopmMupyembie
. beM 4acoB
pa3esioB U TeM JadopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOTYJIb KOMIIEeTEHI[U U
1 2 3 4
Pa3zgea 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 4
CrpoeHue aToMOB
XHMIYECKIX Teopernueckoe 00ydyeHue
3JIEMECHTOB U CoBpeMeHHast Mojenb CTpoeHUsi atoma. CUMBOJIMYECKUN S3BIK XUMHU. XHUMHYECKUN DIIEMEHT.
npupoaa DnektpoHHas KoH(purypamus aroma. Kiaccupukaius XUMHYECKAX 3JIEMEHTOB (s-, P-, d-37eMeHTHI). 5
XUMHYECKOM Banentasie 3JIEKTPOHBL. BanentHOCTb. DneKTpoHHas MpUApoJIa XHUMHYICCKOMN CBSI3H.
CBSI3U DIEeKTPOOTPULIATEILHOCTh. BUABI XUMHUYECKOH CBs3M (KOBAJICHTHAs, HMOHHAs, MeETajUIMYecKas,
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
OK 01
IIpakTHYeckune 3aHATHS 2
Pemenne 3agaHuii Ha MCIIOJb30BaHHWE XHWMHUYECKOW CHMBOJIMKM W Ha3BaHUM COEJIMHEHUN TI0
HOMEHKJIAType MEXKIYHApPOJHOTO COK03a TEOPETHUYECKOM M NPUKIAJHOM XUMUU U TPHUBUAIBHBIX
Ha3BaHUU JUIsI COCTABJICHUS XUMUUYECKHX (DOPMYJT ABYXAaTOMHBIX COEIUHEHUN (OKCHUIOB, CYIb(HUIOB,
TUAPUIOB U T.I.) U IPYTMX HEOPTAaHUYECKUX COSAMHEHUN OTJENBbHBIX KIIACCOB. 2
[IpakTuueckue 3agaHusl HA YCTAHOBJICHUE CBS3M MEXKIY CTPOCHHUEM aTOMOB XMMHYECKUX JIEMEHTOB U
NEePUOIUYECKHUM HU3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCAUHEHUN B COOTBETCTBUU C
nonoxkeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. Coaepixanue yueOHOIro MaTepuasa 2 OK 01
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[Tepuoanueckuit
3aKOH ¥ Ta0JIuIa
J.. Menaeneena

Teopernueckoe oOyueHHE

[Tepuonnueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
Ilepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MTOJIOKEHUEM
XUMHUYECKOTo aemeHTa B [lepuonnueckoit cucteme. MupoBo33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona [I.1. Mengeneesa. [Ipornosst [{.11. MenneneeBa. OTKpbITHE HOBBIX
XHMUYECKHUX DJICMEHTOB.

Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUYECKUX
3JIeMEHTOB «MeTaNT4YecKie / HEMETAUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUIECKUX
AJIEMEHTOB B COOTBETCTBHU C MX 3JICKTPOHHBIM CTPOCHHEM H IMOJIO0KEHHEM B TIEPUOTUICCKOM CUCTEME
xuMudeckux 3yemeHToB .M. MeneneeBa»

OK 02

Paznea 2. Xumnueckue peakuumn

10

Tema 2.1. Tunel
XUMHUYECKUX
peaxkuuii

Coaep:xanue yueOHOro MaTepuaJia

Teopetuueckoe o0ydyeHue

Knaccudukanus u TUIIBI XUMAYECKUX PEaKIUil C ydacTueM HeopraHudeckux BemiecTB. CocTaBieHue
YpaBHEHUN peaklui COeAMHEHUs, PA3I0KEHUS, 3aMEIIIeHHs], 0OMEHA, B T.4. PEaKlUil TOPEeHHUsI,
OKHCJICHHUS-BOCCTAHOBJICHUS.

VYpaBHEHUs OKHCIICHUsI-BOCCTaHOBIIEHUS. CTeneHb OKUCIeHUsI. OKUCIUTENTh U BOCCTAHOBUTEIb.
CocraneHre U ypaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oasanca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH B IPUPOJIE, MPOU3BOICTBEHHBIX MPOIECCaxX U
JKUA3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATHA

KonuuecTBeHHbIe OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PacUeThl MO
YPaBHEHUSAM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KOJIMYEeCTBa BemlecTBa. MoisipHas Mmacca.
3aKOHBI COXpaHEHUs Macchl M dHepruu. 3akoH ABoraapo. MoinsapHblii 00beM razoB. OTHOCUTEIbHAS
IUIOTHOCTbH ra30B. Pacdersl Mo ypaBHEHUSM XMMHYECKHUX PEAKLUil C MCIOJIb30BaHMEM Macchl, 00bemMa
(HOpMaJibHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIleCTBA

OK 01

Tema 2.2.

Conep:kanue y4eOHOIro MaTepuaa

OK 01

8




DIIEKTPOJIUTHYECKA
S IUCCOLIMALMS U
WOHHBIA 0OMEH

Teopernueckoe oOyueHHE

Teopust 3MEKTPOTUTHUECKON nuccoranui. VoHbI. DIEeKTPOIUTHI, HEAIEKTPOIUTHI. Peakiuun HOHHOTO
obmena. CocraBieHue peakluii MOHHOTO OOMEHA ITyTeM COCTABJICHHS UX TIOJHBIX M COKPAIEHHBIX
WOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIEC peakinu. 3a/IaHusl Ha COCTABJICHUE HOHHBIX PEaKIIni

HpaKaneCRne 3aHATUSA

3a,I[aHI/I$I Ha COCTAaBJICHHUEC MOHHBIX peaKHI/Iﬁ

OK 04

Pa3pnen 3. CtpoeHue u CBOMCTBA HEOPraHUYeCKHUX BelleCTB

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHMYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0ydyeHue

[Tpenmer Heopranndeckoit xumun. Kiaccuukanus HeopraHuueckux BeuiecTs. [IpocTeie u ClIoKHbBIE
BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCHIbI, KUCIOTHI, COJIN).
BzanmocBs3n HCOPTraHNYCCKUX BCIICCTB. AFpeFaTHI)IC COCTOsIHHU BE€UICCTBA. KpHCTaHHquCKI/IC n
amop¢HbIe BemecTBa. THUIIBI KPUCTAJUTMYECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHAsl, HOHHAS,
MeTaJlJIn4ecKasi). 3aBUCUMOCTh (PM3UYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKOMN PEIIETKH.
3aBHCUMOCTh XUMUYECKOM aKTUBHOCTH BEILIECTB OT BUJ]a XUMHUECKON CBS3U M TUIA KPUCTAJUINYECKON
pemerku. [IpuunHbl MHOrooOpa3us BELIECTB

IIpakTHYecKkue 3aHATHA

Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHHUE BEILECTBA UCXO/I U3 UX XUMUYECKOU (HOPMYIIbI
WM COCTaBIIEHUE XUMUYECKOU (POPMYITBI UCXOMs U3 Ha3BAHUS BEIIECTBA M0 MEXKIyHAPOTHOM
(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIaccHU(PHUKAIMU, HOMEHKIAType M XHUMHUYECKUM (opmylam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIaccoB (yrapHbIil Tra3, YIVIEKHCIBIM ra3, aMMHak, ramiieHas
U3BECTb, HETAIIEHAs! H3BECTh, MUTHEBAsI CO/AA U JPYTUX): HA3bIBATh U COCTABIATH (POPMYIbI XUMHUUECKUX
BEIIECTB, ONPEENATh PUHAJIEKHOCTD K KJ1accy.

HcTounuku xumMmuueckoi nHpopmarmu (CpecTB MaccoBO HH(pOpMAINH, ceTh IHTepHET u apyrue).
[Touck napopManuu 1Mo Ha3BaHUAM, HACHTHPUKATOPAM, CTPYKTYPHBIM (hopMyiam

OK 01
OK 02

Tema 3.2. Dusuxo-

Conep:kanue y4eOHOIro MaTepuaa

OK 01
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XUMHYECKHE Teopernueckoe oOyueHHE OK 02
CBOMCTBA Merampl. O0ue pusznyeckue U XMMUYECKUE CBOMCTBA MeTa/uioB. CrocoObl MmoaydeHus. 3HaueHUe 5 IIK...
HEOPraHMYECKUX | METAIUIOB M HEMETAUIOB B NPUPOJE M JKU3HEACATEIBHOCTH YEIOBEKa M opranu3MoB. Kopposus
BELIECTB METAJIJIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3UU

Hemeramnel. OOmue ¢usnyeckue M XHUMHUYECKHE CBOWCTBA HEMETAIOB. THNUYHBIE CBOWCTBA

HemetaiwioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coeTuHeHUI HeMeTaioB. KpyroBopoTsl 2

OMOreHHBIX 3JIEMEHTOB B IIPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUJIOB, THIPOKCUIOB, KUCIIOT,

coJieit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHUH, 2

BBICHIMX OKCHJIOB U THAPOKCHUJIOB

IIpakTHYeckne 3aHATHS 2

CocraBieHrue ypaBHEHHH XMMHMUYECKHUX PEAKIUil C ydacTHEM IPOCTHIX M CIIOXKHBIX HEOPTaHUYECKUX

BEIIECTB: METAUIOB M HEMETAJUIOB; OKCUIOB METAJNIOB, HEMETA/NIOB U aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aMQOTEpPHBIX THAPOKCHAOB; HEOPraHUYECKHX COJICH,

XapaKTEepU3YIOLINX UX CBOMCTBA. 2

Pemennie mpakTUKO-OpPUEHTUPOBAHHBIX TEOPETUYECKHX 33/JaHUN Ha CBOWCTBA, COCTaB, MOIYYCHHE H

0e30macHOEe HCIOJIb30BAHUE BAXKHEUIIUX HEOPraHWMYECKHX BEHIECTB B OBITY W MPAKTHYECKOM

JIeATETbHOCTH YeJIOBEKa
Tema 3.3. Conep:xanue yueOHOro MaTepuasia 2 OK 01
Nnentuduxarnus OK 02
HeOPTaHMIECKHX IIpakTHYecKkne 3aHATHSA 2 OK 04
Bettects JlaboparopHas pabota «aeHTudUKaINST HEOPraHUIECKUX BEUIECTBY.

Pemienne sKkcnepUMEHTANBHBIX 3a7ad MO XWMHUYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO

pPacno3HaBaHUIO U MOJIYYEHHUIO COSTMHEHUI METAIIJIOB M HEMETAILIOB. 5

Nnentudukanys HEOPTaHMYECKUX BEIIECTB C HCIIOJB30BAHUEM HX (PHU3UKO-XUMHUUYECKHX CBOWCTB,

XapaKTEepHBIX KAa4eCTBEHHBIX peakiuii. KadecTBeHHBIE peaknuu Ha cyinbdaT-, KapOOHAT- U XJIOPUI-

AQHUOHBI, HA KATHOH aMMOHUS
Pa3nea 4. CtpoeHue 1 CBOMCTBa OPraHNYeCKUX BelleCTB 24

28




Tema 4.1.
Kinaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIIECTB

Conep:kanue y4e0OHOIro MaTepuaa

Teopernueckoe o0ydeHue

[TosiBneHnue U pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpeamMer oprannyeckoit xumuu. Mecto u
3HAUEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHWMHUYECKOE CTPOEHHME KaK NOPSAJOK COEIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJICHTHOCTH.
OCHOBHBIE MOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOEHUSI OpraHuveckux coequHennid A.M. bytieposa.
VYriepoaHblid CKENeT OpPraHuyYecKOW MOJIEKYJbl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTpOeHHUs MoJeKyn. M3omepust 1 u30Mepsl.

[lonsatne o ¢ynkunoHanbHOM rpynmne. Paaukan. IlpuHIMOB KiIaccH(UKAIUM OpPraHMYECKUX
coelMHEHU. MexnyHapoaHas HOMEHKJIATypa U INPUHUUIIBI HOMEHKJIATYpbl OpPraHUYECKHX
coenunenuil. [lonsTne 00 a30TCOAEpKAUIMX COCAMHEHUSX, OMOJIOTUYECKH AKTHUBHBIX BEIIECTBAX
(yrmeBomax, >xupax, Oelkax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEIWHEHUSX (MOHOMEp, MOIUMED,
CTPYKTYpPHOE 3BEHO)

IlpakTH4yeckue 3aHATUSA

Homenkmarypa opraHuueckux COCAMHEHHI OTICIbHBIX KJIacCOB (HACBHIIICHHBIC, HEHACBIIIEHHBIE U
apoOMaTHYECKHE YTIEBOJOPOAbI, CIUPTHI, (DEHOJIBI, albJIETHIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JP.)
CocraBrieHHe TOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHWYECKUX BEIIECTB OTIEIBHBIX
KJIACCOB, HMCIONB3Yysl WX HAa3BaHUS IO CHUCTEMAaTHUYECKONW M TPUBUAIBHONW HOMEHKJIAType (ITHUJIEH,
aneTuseH, riaunepud, (eHon, QgopmanbAerun, YKCycHas KHCJIOTa, TJIWMLMH). PacdeTsl mpocrteiiein
bopMyIbl OpraHUYeCKON MOJIEKYIIbI, HCXOJIA U3 AJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHU N

OcHoBHOE cogepkaHue

12

OU3NKO-XUMHUYECKHUE CBOWCTBA OPraHMYECKUX COEJAMHEHUH OTIENbHBIX KJAccoB (O0COOEHHOCTH
KJaccu(UKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKHH psia U oO1iast popmyIia; n3oMepus;
¢duznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUEHHUS ):

— TpeJeNbHbIe YIIIeBOAOPOAbI (ajJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILIUIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YTIIEBOJOPOIOB, HAX0XK/ICHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, alKUHbBl U aJIKaJWeHbl) U apOMaTUYECKUE YIIEeBOJOponbl. [ opeHue
AlETUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIs1 CBAPKU M PE3KU METAJIIOB

OK 01
OK 02
OK 04
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— KHCTIOPOACOIep)KAIIUe COCTUHEHHS (CTUPTHI U (PeHOITbI, KApOOHOBBIC KUCIOTHI M 3(PUPHI, alTbJICTHIbI
U KETOHBI, JKHUPBI, YIaeBoAbl). [IpakThueckoe NPUMEHEHHWE STUJICHIJIMKOJS, TIIHIEpPHHA, (eHoa.
[Ipumenenue ¢Qopmanpaernaa, aneraibJeruAa, YKCYCHOM KHUCIOThl. Mpula Kak COJU  BBICIIUX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOHCTBA MbLIa

— a30TCOoJEpXalllue COeIMHEHUs (aMMHBI M AaMHMHOKUCIOTBHI, Oenku). BblcokoMonekyssipHbIe
COEJMHEHUs (CUHTETUYEeCKHE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO.
[Tonmumepusanus 3TUICHA KaK OCHOBHOE HAIIPaBJIEHUE €0 UCIO0Ib30BaHUS.

['eneTnueckas cBA3b MEX/Y KJIaCCAMU OPTaHUYECKUX COETMHEHUN

HpaRanecmle 3aHATHUSA

CBoiicTBa OpraHMYECKMX COEJMHEHUH OTAEIbHBIX KJIACCOB (TpUBHAIBbHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJyUYEHUs): NPEesIbHbIE (QIKaHbl U LUKIOAIKAHBI),
HernpeebHble (AIKEHbI, JIKMHbBI U aJIKaJHEeHbl) 1 apOMaTUYECKUE YIIeBOAOPOAbI, CHUPTHI U (PEHOIBI,
KapOOHOBbIE  KHCJIOTBI W  3(QUPHI, aTbACTHIBI W  KETOHBbl, AaMHHbBI M  aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€IUHEHMS. 3aJaHus Ha COCTaBJICHHE YPaBHEHUN XMMHYECKUX PEaKLHUH C
y4acTUEM OPTaHUYECKUX BEILIECTB HA OCHOBAaHUM UX COCTaBa U CTPOCHUS

CocraBineHue cxeM peakuuid (B TOM 4YHCIE€ [0 MPEAJOKEHHBIM IENOYKaM IpeBpalleHuil),
XapaKTepU3YIOIUX XMMHUYECKHE CBOWCTBA OPraHUYECKHX COEIMHEHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TIOJIyYCHHMs] M Ha3BaHUE OPraHWYECKUX COCIMHEHMM 110 TPUBHAIBHOM WM MEXKIyHAPOIHOU
CHUCTEMAaTUYECKON HOMEHKIIATYPE.
Pemienne mNpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHMX 3aJaHUM HA CBOWCTBA OPraHMYECKHUX
COCIMHEHUH OTIENbHBIX KIIACCOB

Tema 4.3.
Nnentuduxarnus
OpPraHUYECKUX
BEIIIECTB, UX
3HAYEHHUE U
MIPUMCHCHHE B
OBITOBOH U

Conep:xaHue y4eOHOro MaTepuaJsia

Teopernueckoe o0y4yeHue

buoopranmueckue coenuHenus. Ilpumenenwe u Ouosormueckas posb yriaeBomoB. OKucIeHHE
YIJIEBOJOB — HCTOYHHUK DSHEPrUM JKUBBIX OpraHu3mMoB. OOIacTM TNPUMEHEHUS aMHHOKHUCIOT.
[IpeBpamenuss OenkoB nuiiM B opranu3me. buonornueckue ¢yHkiun OenkoB. buonormueckue
¢byHKIMHU XUPOB. PoJb opraHnyeckoit XuMUM B pellieHUH Ipo0sIeM MUILEeBO 6e301MacHOCTH

OK 01
OK 02
OK 04
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MPOU3BOJCTBEHHOM
ACATCIIBHOCTHU
YyeJIOBEKa

Ponp opranmveckoil XMMHUM B PEHICHUH TMPOOJIEM SHEPreTHUYecKoW Oe30MacHOCTH, B PAa3BUTHH
MCIUIUHBI, CO3AaHNU HOBBIX MATCPUAJIOB, HOBBIX HCTOUYHHUKOB SHCPIUU (aJIBTepHaTI/IBHBIC NCTOYHUKU
sHeprum). OnacHOCTh BO3JCHCTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BEUIECTB OTAEIBHBIX KJIACCOB
(YyrneBogopozsl, CIUPTHL, (EHONBI, XJIOPOPTaHUYECKHWE MPOU3BOIHBIC, ANBICTUABI M AP.), CMBICIT
MOKa3areys MpeesbHO TOMYCTUMOM KOHLIEHTPALUU

Pa3nea 5. Kunernueckue u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX peaKIui

CxopocTb Conep:xanue yueOHOro MaTepuaJia OK 01
XUMHYECKUX OK 02
peaKuii. Teopernueckoe oOyueHue
XUMHYECKOE CKOpOCTh peaKIiH, €€ 3aBHCHMOCTh OT Pa3MYHBIX (PaKTOPOB: MPUPOJBI PEArHPYIONINX BEIICCTB,
paBHOBECHE KOHIIEHTPALlMU PEarupyrolux BEIIECTB, TEMIEpaTypbl M IUIOMAAH PEAKIMOHHONW TMOBEPXHOCTH.
TemmoBsie 3G (HEeKTH XUMUYISCKUX PEAKIIUi. DK30- ¥ SHIOTCPMHUUCCKHE, PCAKIIHH.
O6paruMocTh peaknuii. XUMHYECKOE PAaBHOBECHE M €r0 CMEIICHHE TIOJ[ ACHCTBHEM pa3IuYHBIX
(hakTOpoB (KOHIICHTPAIHS PEareHTOB WIH MTPOYKTOB PEAKIUH, IaBJICHHE, TEMIIEpaTypa) IS CO3/IaHuUs
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUsl XUMHUUYeCKuX mpoueccoB. [Ipunnun Jle [llatenbe
[MpakTu4yeckue 3aHATHA OK 01
OK 02
Pemenune npakTUKO-OPUCHTHPOBAHHBIX 3aJaHUN Ha aHamu3 (AKTOPOB, BIMSIONIMX Ha H3MCHCHHE
CKOPOCTH XMMHYECKON pEaKiuu, B T.U. C TO3UIIHMIA IKOJIOTUYECKH 11€TIECO00PA3HOTO MOBEACHHS B OBITY
U TPYJIOBOU JISATSIIBHOCTH B IEJISAX COXPAHEHUS CBOCTO 3JI0POBBS U OKPYKAOIIEH IPUPOTHON CPEJIBI.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aqaHuii Ha mnpuMeHeHue mnpuHnumna Jle-Illarense s
HAXOXJICHUS HANpaBJICHUS CMEUICHUS paBHOBECHS XUMHYECKOW peaknuh | aHaiu3 (PakTopos,
BIUSIIOUINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS
Pa3nes 6. PacTtBopsl
Tema 6.1. Conep:kanue y4eOHOIro MaTepuaa OK 01
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[TonsiTue o Teopernueckoe oOyueHHE OK 02
pacTBopax PactBopenue kak ¢uzuko-xumudeckuid mporecc. PactBopel. CriocoObl MPUTOTOBIECHUS PaCTBOPOB. OK 07

PactBopumocTs. MaccoBast foyis  pacTBOpeHHOro BemiecTtBa. CMBICH TOKa3aTelsl MPeIesibHO

JOTTYCTUMOM KOHIIGHTPAIIUX U €TI0 UCITOJIH30BaHUE B OIIEHKE SKOJOTHUECKOW 0€301MacHOCTH.

[IpaBmia 3KOIOTHYECKH 1eIecOo00pa3HOTO MOBEACHHUS B OBITY W TPYIOBOH JCSATEILHOCTH B IEJSAX 4

COXPAaHEHHUS CBOETO 3JI0POBbS U OKPYKAOLIEH MPUPOIHON Cpe/ibl; OMACHOCTh BO3JICHCTBHS Ha JKUBBIE

OpraHU3Mbl OIIPE/ICTICHHBIX BEILIECTB.

Pemenue nmpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aIaHUKH HA PACTBOPHI, UCIIOJIb3yeMble B OBITOBOM

Y TIPOU3BOJICTBEHHOM JICSITEIIbHOCTH YEJIOBEKA
IIpogeccrnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEpPKAHUE MPUKJIATHOTO MOAYJIA)
Paznen 7. Xumusi B ObITY H IPOU3BOACTBEHHON JeATeILHOCTH YeJ0BeKA 6 OK 01

OK 02

Xumus B ObITY U Coaep:xxanue yueOHOro MaTepuaJia 6 OK 04
MIPOU3BOICTBEHHOMN OK 07
NEeATEIILHOCTH Hogelimme n0CTHXEHUS XUMHYECCKOM HAYKU M XMMHYECKOW TeXHOJOTHH. PoJib XuMuu B oOecrieueHun
qeJIOBEKa 9KOJIOTUYECKOMN, SHEPTeTUUECKON U MHUIIEBOM 0€30MacHOCTH, pa3BUTUU MeauLIMHbI. [IpaBuia noucka u 6

aHallM3a XUMHYECKOW HH(POpMAIMK W3 pa3jMYHbIX HCTOYHHKOB (HayyHas H ydeOHO-HAay4Has

JIuTepaTypa, cpeicTBa MaccoBoi nHpopmMaluu, cetb HTepHeT)

IIpakTHYecKkne 3aHATHA

[Torick 1 aHanM3 KEMCOB O NMPUMEHEHWH XMMUYECKHUX BEHIECTB W TEXHOJIOTHH C y4eToM Oyayiien

NpoPEeCCHOHAIBHOW  NEATENIbHOCTH MO  TeMaM:  Ba)XHEHIIME  CTPOUTENbHBIE  MaTepHUallbl,

KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KEepaMHKa, MaTepHayibl Mg SJIEKTPOHUKH, 4

HAaHOMATEPHAJIbl, TEKCTHJIbHBIE BOJOKHA, WCTOYHHKHA DJHEPTrUU, OPraHMYEeCKHE U MUHEpaIbHBIC

ynoOpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHSI.

3amura: [IpencraBnenue pe3ynbTaToB pelieHUs] KEMCOB B (popMe MUHH-IO0KIIAJIA C TIPe3eHTaIuen

IIpome:xxyTouHasi aTTecTanus 1Mo JUCHUIINHE (324eT) 2

Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHUTIIMHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJIeyIOlMe CIEelUaIbHble MOMEIIEHUsS: YYeOHbIH KaOMHET XUMUU W/WIM Y4eOHOU
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4yeOHOro KaOuHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUICKITUU TIPOCTHIX W CJIOXKHBIX BEIIECTB W/HMIN KOJUICKIIUU TIOJMMEPOB; KOJUICKITHS
TOPHBIX MOPOJ U MUHEpAJIOB, Tabnuiia MeHnaeneesa, yueOHble (UIBMBI, HU(PPOBHIE
o0pa3oBaTelIbHbIE PECYPCHI.

Texnuueckue cpeacrBa  O00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPEe3eHTEP IJIs PE3CHTALUN.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3UHOBBIE MPOOKU, (OoHAPUKK, HAOOpP PEAKTUBOB,
CTEKJIIHHBIE TMAJIOYKH, IITATUBBI Il MPOOUPOK; MEPHBIE UUIUHAPLI, BOPOHKHU
CTEKJISIHHBbIE, BOPOHKHM JAenuTenbHbie muuHApudeckue (50-100 wmut), crynmku c
nectukoM, (apdopoBbie YalIKh, NUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJA, BJEKTPOIUIUTKH, JIA0OPAaTOPHBIE IITATHBBI, CIIMPTOBBIE TOPEIIKH,
CIIUYKH, MPUOOp JJI MOJY4YeHHUs] Ta3oB (WM MPOOHpKa C ra300TBOAHON TpyOKoil),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEAKTUBOB, Pa3IaTOYHBIC JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mi1); mmaTenau; MAHLIETHI; TUTCIBHBIC HTUTIIIH;
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKH; KOHUYECKUE
K0J10b1 Jy1s1 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE OJIOCKU JIJIsl onpenenenHust pH
Y CTaHJIapTHAs MHAWKATOPHAS IIKAJIA; YHUBEPCAIbHBIN MHANKATOP; MUIEeTKH Ha 1, 10,
50 ma (umu posatopel Ha 1, 5 u 10 M), GropeTkH Il TUTPOBAHUS, MEIUILIMHCKUE
mmpunbl Ha 100-150 mn, maGoparopHble W/WIM aHATWTUYECKUE Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ap. TabopaTopHOE 000PYI0BaHHUE.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

1. Jns peanusanmuu mporpaMMbl OMOIMOTEUHBINH (OHA 0O0pa3zoBaTEIHHON
OpraHu3alMKi JOJDKEH UMETh MeYaTHbIe W/UIU DJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
WHQOpMAIIMOHHBIE  PEeCcypChl,  PEKOMEHJOBaHHBIE  JJiI  HWCIOJB30BaHUA B
00pa3oBaresbHOM IpoLiecce, HE cTaplile 5 JIeT ¢ MOMEHTa U3AaHHUsl.

3.2.1 OCHOBHBIE PNEKTPOHHBIE U3IAHUS
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1. Xumus : yuyeOHHK Ui cpeaHero mpodeccuonansHoro oopazosanus / H0. A.
Jle6enes, I'. H. ®aneeB, A. M. T'onry6es, B. H. [llamoBan ; mox oGmieit pegakmumeii 1.
H. ®aneeBa. — 2-e uza., nepepad. u gon. — Mocksa : M3mpatensctBo FOpaiit, 2023.
— 431 c. [DnexTponHsbIil pecypc] // ObpazoBatenbHas mnatdopma FOpailt [calfT]. —
URL.: https://urait.ru/bcode/513073

2. AndunorenoBa, . B. Xumus : y4eOHMK W TPAKTUKYM [JIsI CPEIHETO
npodeccuonansHoro obpazoanusi / M. B. Andunorenoa, A. B. baGkos, B. A.
[TonikoB. — 2-¢ u3na., uctp. u non. — Mocksa : U3natensctBo IOpaiit, 2023. — 291
c. [Dnexrponnsnii pecypc] // Ob6paszoBarensHas 1ardopma FOpaiit [caiiTt]. — URL:
https://urait.ru/bcode/513807

3. KimoeB, M. B. Opranudeckass xumus : ydeOHOe mocoOue UIsl CpeIHEro

npodeccuoHanbHoro oopazosanus / M. B. Kmoe, M. I'. AGnymiaeB. — Mockaa :
MznarensctBO Opaiit, 2023. — 231 c. [DnekTpoHHbI pecypc]| // OOpa3zoBarenbHas
wiatgopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/520093

4. Awnanutuueckas  xuMmMus :  ydyeOHoe TocoOue Uil CPEIHEro

npodeccuoHanbHoro oo6pazoanuss / A. W. Amnapues, I'. K. Jlynmenko, T. IL.
AnekcangpoBa, A. A. KazakoBa. — 2-e u3j., ucnp. u gomn. — Mocksa : 3gaTenscTBo
FOpaiit, 2023. — 107 c. [Dnextponnsiii pecypc| // OOpazoBarenbHas Iuiatrgopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/514564

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTponb 1 oneHka pe3yabTaToB 00yUeHHUs! OCYIIECTBISETCS MPEnoaaBaTeneM
B TIpollecce TMPOBEACHHUS TMPAKTUYECKUX 3aHATHA UM JIaOOpaTOpPHBIX pador,
TECTUPOBAHMS, a TAKXKE BBIMIOJTHEHUS OOYYaIOIMMUCA WHIWBUAYaJbHBIX 3aJaHuUM,
IPOEKTOB, HcCClieqoBaHUN. Pe3ynbTaThl O0OydeHHs ONpPEAENSIOT, 4TO OO0ydaroluecs
JNOJDKHBI  3HATh, IIOHMMaTb M JEMOHCTPUPOBATH IO 3aBEPIICHUHM HW3yYCHUS
JTUCIUIIIAHBL.

st popMupoBaHUsl, KOHTPOJS M OILEHKH PE3yJbTaTOB OCBOCHHS Y4eOHOM
JUACLUIUIAHBI WCIIOJB3YETCS CUCTEMA OLEHOYHBIX MEPOIPHUITUN, NPEACTaABISAIONIAs
co001 KOMITJIEKC Y4EOHBIX MEPOIPHUSATHI, COTJIACOBAHHBIX C pe3yJIbTaTaMu O0y4YeHUs
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeaMmeTHbIE pPe3ynbTaThl IO
mucuuruinie) u GI'OC CIIO.

Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema |  Pesyabrar 00yueHust .
MeponpusiTH

| | OcHoBHOe coep:kanme

1 Pa3nes 1. OcHOBBI DopmyMpOBaThH
CTPOCHMS BellecTBa 0a30Bble NOHATHA U

21


https://urait.ru/bcode/513807
https://urait.ru/bcode/520093

THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusITH
3aKOHbI XUMHUH
1.1 [ OK 01 CTpoeHue aToMOB CocraBnsate xumudeckue |1. Tect «CtpoeHne aToMoB
XUMHUYECKHUX AJIEMEHTOB |(POPMYJIBI COEIMHCHUI B |XUMHUYECKHUX JIEMEHTOB U
Y TIPUPOJIa XUMHYECKOH |COOTBETCTBUU CO PUPOJIA XUMHUIECKOH CBSI3HY.
CBSI3U CTENEHBIO OKUCIICHUS 2. 3agauu Ha COCTaBJICHUE
XUMHYECKHX JJIEMEHTOB, |XHUMHYECKUX OpMyTT
KCXO/1sI U3 BaJICHTHOCTH U |IBYXaTOMHBIX COCIUHEHUN
ANEKTPOOTPHUIIATEILHOCTH |(OKCHUIIOB, CYJIb(DHUIOB, TUAPUIOB
U T.1L.).
3. 3aiaHus Ha UCTOJIb30BAHKUE
XUMHUYECKOH CUMBOJIUKH U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIAType MEXIyHApOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKIAJIHON XUMHUHU U
TPUBUAIILHBIX Ha3BaHUM IS
COCTaBJICHUS XUMHUYECKUX
(hopMyI ABYXaTOMHBIX
COCTMHCHUH (OKCHJIOB,
Cynb(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTAHHMYECKUX
COCIMHEHHH OTJEIbHBIX KJIACCOB
1.2 | OK 01 Ilepunonnueckuil 3ak0H 1| XapaKkTepu30BaTh 1. Tect «Metamnuueckue /
OK 02 |rabmuma JI.U. XHMHYECKHE DJICMEHTHI B |HEMETAINTNYECKHE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATETHFHOCTD U

MI0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHYECKHX IJIEMEHTOB
J.1. Menneneera

CPOJICTBO K BJIEKTPOHY
XUMHYECKUX IJIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHHUEM B
MIEPUOJUYECKON CUCTEME
XUMHUYECKUX 3eMeHToB J[. 1.
Menneneenay.

2. IlpakTyeckue 3a1lanus Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOEHUEM ATOMOB XUMHUYECKUX
3JIEMEHTOB U NIEPUOANYECKUM
W3MEHEHUEM CBOMCTB
XAMHYECKUX JIEMEHTOB U UX
COEMHEHUI B COOTBETCTBUU C
nonoxkenneM [lepuoanueckon
CUCTEME.
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

3. [IpakTUKO-OpHUEHTUPOBAHHBIEC
TEOPETUYECKUE 3aaHusl Ha
XapaKTEePU3aALUI0 XUMUUECKHX
asieMeHTOB: «MeTamuyeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOEHUEM H IOJOKEHHUEM B
IIEpUOANYECKON CUCTEME
XUMHUYECKHUX HJIEMEHTOB

J.1. MenneneeBa»

Pa3zgen 2. XuMunueckue
peaxkiuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuid

KonTtpoabnas padora
«CTpoeHue BellecTBa U
XHMHYECKHE peaKnnn»

2.1

OK 01
OK 04

THIel XUMHUYECKUX
peakuuii

CocraBnarh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeleHNS,
OKHCIIUTEIIFHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3agaun Ha cocTaBlieHUE
YpaBHEHUH PEaKIUM:

— COCMHEHMSI, 3aMeIleHUS,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENBHO-
BOCCTaHOBUTENBHBIX PEAKIUH C
HCITIOJIb30BAHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.

2. 3agauyn Ha pacyeT MacChl
BeIlleCTBa WK 00bEMaA

ra30B M0 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, MACCE WU 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
PEaKIy BEIIECTB; PACUEThI
Macchl (00bEéMa, KOJIMYECTBA
BEIIECTBA) IPOIYKTOB peaKIuy,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH

2.2

DIIEKTPOIUTHYECKAS
JYICCOIIMAIINS U MOHHBIN
oOmeH

CocTaBisATh ypaBHEHUS
XUMHAYECKHX PEaKIIH
MOHHOT0 0OMEHa C
y4acTHEM
HEOPraHMYECKUX BEILECTB

1. 3amaHus Ha cocTaBiIeHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
pEeaKIuii C y4aCTUEM KHUCIIOT,
OCHOBaHUI U COJIEH,
YCTaHOBJICHUE U3MEHEHHUS
KHUCJIOTHOCTH CPE/IbI

2. JIaboparopHas pabota "Tursl
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

XUMHYECKUX peakiui”

Paszgen 3. Crpoenne u
CBOMCTBa
HEOPraHuYecKHX
BellleCTB

HccaenoBarsb cTpoeHue U
CBOMCTBA
HEOpPraHu4YecKHX
BellleCTB

KonTpoabHasi padora
«CBOHCTBa HEOPraHUYECKUX
BelleCTB»

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPTraHUYECKUX
BEILICCTB

Knaccudunuposars
HEOPTraHNYeCKue
BEIIECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTraHUYECKHUX
BEILIECTB UCXO/S U3 UX
XUMHUYECKOH (OPMYIIBI HITH
COCTABJICHHE XUMHYECKOU
(hopMyIIbI HCXO/I U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIA TPUBUATBHOU
HOMEHKJIAType».

2. 3agauyn Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3a1aHust MO
KJIacCU(pUKallMU, HOMEHKIIAType U
XUMHYECKUM (hopmynam
HEOPTaHWYECKUX BELIECTB
Pa3IMYHbIX KJIACCOB.

4. TlpakTyeckue 3alanus Ha
ONpeAeICHuE XUMUYECKON
AKTUBHOCTH BEIIIECTB B
3aBHUCHMOCTH BU/Ia XMMHUECKOMH
CBSI3M U TUTA KPUCTAJUTNYECKOM
pELIeTKH

3.2

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

YcraHaBiauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMUYECKHUX CBOHMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOCHHSI aTOMOB H
MOJICKYJI, a TAK)KE THUTIA
KPHUCTAJUTNYECKOMN
pereTku

1. Tect «OcobeHHOCTH
XHMHYECKHUX CBOHCTB OKCHIOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUJPOKCHUJIOB U COJICH».

2. 3agaHusa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEaKIUI
C y4acCTHEM TIPOCTHIX M CIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(pOTEePHBIX DIIEMEHTOB;
HEOPraHUYEeCKUX KHUCIIOT,
OCHOBaHU# 1 aM(OTEPHBIX
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

I'MJIPOKCUIOB, HEOPIraHNYECKUX
COJIeH, XapaKTepU3yIOLIUX UX
CBOWCTBA U CIIOCOOBI MOJTYYCHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
CBOMCTBA U ITOJIy4YCHHUE
HEOPraHM4YECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentudukamnms
HEOPraHMYECKUX
BEIECTB

Hccnenosarts
Ka4ueCTBCHHBIC PEAKIINH
HEOPTraHUYECKHUX BEIIECTB

1. IIpakTHKO-OpUEHTUPOBAHHBIE
3a/laHus IO COCTABIICHUIO
XUMHUYECKHUX PEaKIH ¢ ydacTHeM
HEOPraHUYECKUX BEILECTB,
UCTIONB3YEMBIX IS KX
UACHTU(DHUKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Pa3nen 4. Ctpoenue u
CBOMCTBA
OpPraHu4ecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCKUX
BelIeCTB

Konrtpoabnas padora
«CTpoeHue U CBOMCTBA
OPraHHYeCcKHX BellecTB)»

4.1

OK 01

Knaccudukanmus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

Knaccudunuponatsb
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBHUH C UX
CTPOCHHEM

1. 3amaHus Ha cocTaBlIEHHE
Ha3BaHWN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAILHON WIIH
MEXIYHAPOIHOU
CUCTEMAaTUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHHE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMYyII
OpPraHMYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3amauu Ha onpeaeneHue
npocTeiiei GopMyIbl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 3JIEMEHTHOT0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHU4EeCKUX
COeTMHEHNN

VcranaBauBarth
3aBUCHUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHNM4YeCKHUX BEMIECTB OT
CTPOEHUS MOJIEKYII

1. 3amaHus Ha cocTaBiIeHUE
YPaBHEHUN XUMUYECKUX PEaKIUN
C y4acTHEM OPTaHUYECKUX
BEIIECTB Ha OCHOBAHUHU X
COCTaBa M CTPOEHUS.

2. 3ajmaHus Ha COCTaBJICHUE
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHI
yYpaBHEHUN XUMUUYECKUX PEAKIUH,
WITIOCTPUPYIOIUX XUMUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
IIPOTEKAHUS JaHHBIX peaKLuil U
TEHETUYECKOM CBSA3U
OpPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacyeTtHble 3a1a4u 11O
YPaBHEHMSIM PEaKLUi C yuaCTHEM
OpPraHUYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBpaleHyss OpraHu4eCcKux
BELIECTB [IPU HarpeBaHUU"
4.3 | OK 01 Wnentuduxamnms HccnenoBats 1.IIpakTUKO-OpUEHTHUPOBAHHbBIE
OK 02 |opraHm4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKHUX XUMUYECKHUX PEAKLUN C y4aCTHEM
IPUMEHEHHE B OBITOBOM |COEAMHEHUH OT/ENbHBIX |OpraHUYECKHUX BEILECTB, B T.U.
U IPOU3BOJICTBEHHONH  [KJIaccoB UCIIOJIb3YEMBIX JUI UX
NeSITeIbHOCTH YeJIOBEKA UICHTU(PUKALMU B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentruduxaiuss opraHn4ecKux
COEIMHEHUN OTIENBHBIX KJIACCOB™’
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMoAMHAMHUYeckHe |(aKkTopoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHYECKHX pPeaKIui
XHMHUYECKHX peakumui
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMMHUYECKOE |BIUSHUE KOHLIEHTPAlMM  |TEOPETHUYECKUE 3aJaHUs Ha

paBHOBeECHE

pearupyromux BeMeCcTB U
TeMIepaTypbl Ha CKOPOCTh
XUMHYECKUX PEaAKIUi
XapakTepu3oBaTh
BIUSIHUC M3MCHCHHS
KOHIEHTPALMH BEUIECTB,
peaKuuu cpesbl U
TeMIIepaTypbl Ha
CMEILIEHHE XUMHUYECKOIO
paBHOBECHS

aHanu3 (aKkTOpOB, BIMAIONINX Ha
W3MEHEHHE CKOPOCTH XUMHYECKON
peakuuu. IIpakTuko-
OpUEHTUPOBAHHbBIE 3aJaHUS Ha
IIpUMEHEeHHe npuHiumna Jle-
IaTenne a1 HAX0XKICHUSA
HaIlpaBJICHUS CMEIIECHUS
paBHOBECHSI XUMHUYECKON PEAKIIUU
1 aHajau3 GaKTOPOB, BIUSIOMINX
Ha CMEILEHNE XUMUYECKOTO
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
paBHOBECHS

6 HccaenoBaTs HCTHHHEBIE
Pa3zgen 6. PacTtBopnl PacTBOPHI € 32IaHHBIMHA

XapaKTepUCTUKAMU
6.1 | OK 01 [Tonsitue o pactBopax  |Paznnyarh UCTUHHBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOpbI pacTBOpPOB.
2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacueTHbIe 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
MPOU3BOJCTBEHHON AESITEIbHOCTH
YeloBeKa
6.2 | OK 01 Hccnenosanue cBoiictB |Mccnenoath Gpusnko- JlaGopaTopHas pabora
OK 04 |pacTBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
HCTUHHBIX PACTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepP:KaHue (COAepKaHue MPUKIATHOTO MOIYJIs)

7 Paszpnen 7. OuenuBath nocJjieAcTBus |3amuTa Keiica (¢ yuerom
Xumus B ObITY U OBITOBOM U Oyayuei npodeccuoHaJIbHOM
NPOM3BOJACTBEHHOI NPOM3BOACTBEHHOMI AesITeJIbHOCTH)
AeATeJbHOCTH AeSITeJIbHOCTH YeI0BeKa
YeJI0OBeKa ¢ MO3HIUI

JKOJIOTHYECKOMI
Oe3omacHocTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02  |mpou3BOJICTBEHHOM OBITOBOM U npodeccroHaibHOI
OK 04  |nmesTenbHOCTH YEIOBEKA |[IPOU3BOJICTBEHHON JESITEIbHOCTH)
OK 07 NesTeTLHOCTH YelioBeka ¢ |Bo3Mo)kHBIE TEMBI KEHCOB:

NO3UIINH YKOJIOTHUECKOU
0€e30MacHOCTH

1. IloTennenue kaumara u
BBICBOOOKICHHE T'a30BbIX
TH/IPaTOB CO JIHA OKEaHa.

2. bynymue marepuaisl 1711 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHSI.
3. HoBble MaTepuansl 1iist
COJTHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PacTUTENIbHBIX MpEenapaToB
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