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1. O6mas xapakTepucTHka padoueii NPorpaMMbl 0611€00Pa30BATeIbHOM THCHHILIHHBI
«XumMusD»

1.1. Mecro AU CUUIIMHBI B CTPYKTYpe OCHOBHOM npogeccuoHAIbLHOM
o0pa3oBaTe/bHOM NPOrpaMMbl

OO6meoOpa3oBarenbHas IUCHUTIITMHA « XUMUS SBISETCS 0053aTEeIHbHON YaCcThIO
0011e00pa3zoBaTeIbHOTO KA 00pazoBaTenbHON mporpaMmmsbl B cootBeTcTBUU ¢ @T'OC CIIO mo
cnienuanbHocTu: 25.02.08 «Okcmmyartaus OeCUIOTHBIX aBUAIIMOHHBIX CHCTEM».

1.2. I_Ie.]'ll/l U IUIaHUPYEMbI€ pe3yJbTaTbl 0CBOCHUA TUCHHUIIIMHBI

1.2.1 Ilesu u 3aaa91 TUCIHHIJINHBI

@OopMHUPOBAHUE Y CTYAECHTOB XMMHUUYECKON COCTABJISAIOIIEH €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa KAaK OCHOBBI MPUHATHS PEUIEHUH B JKU3HEHHBIX W MPOU3BOJICTBEHHBIX CUTYaLHsX,
OTBETCTBEHHOI'O [TOBEIEHUS B IPUPOJHON CpELE.

3agauy TUCHUILIUHBI:

1) chopMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH TPOTEKAHUA XUMHYECKHX IPOIECCOB U
SIBIIGHUM B OKpY’Kalollell cpene, UEJIOCTHOW HaydyHOHM KapTUHBI MHpa, B3aUMOCBSI3HM U
B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BuTh yMeHHS HPOBOAMTL PACUETHl 10 XHMHYECKHM (OpPMyNaM M ypaBHEHHAM
XUMUYECKUX peaKlMil, TIUIaHUPOBAThb U HMHTEPIPETUPOBATH PE3YJIbTAaThl XUMHUYECKUX
AKCIIEPUMEHTOB,

3) coopmuposats HaBBIKH MIPOBEICHUS XUMHUYECKUX AKCIIEPUM EHTAJIbHBIX
WCCJICNOBAHUM C COOJIIOJICHHEM TMpaBWil O€30MacHOro OOpallieHWs ¢ BeEIIeCTBAaMU U
1abopaTopHBIM 000PYIOBAHUEM

4) pa3BuTh yMeHHS AaHAIM3UPOBATH, OIEHHBATH, IPOBEPATH HA IOCTOBEPHOCTh M
000011aTh HHOOPMAITMI0 XUMHYECKOT0 XapaKTepa U3 pa3InIHbIX HCTOYHUKOB;

5) chopmupoBaTh yMeHHS TNIPOTHO3HPOBATH TOCIENCTBHA CBOEH JEATENBHOCTH |
XUMHUYECKUX MPUPOTHBIX, OBITOBBIX M MPOU3BOCTBEHHBIX MIPOIECCOB;

6) chopmmpoBaTh TOHMMAaHME 3HAYAMOCTH JOCTIDKEHHH XHMHMUECKOH HAyKH U
TEXHOJIOTUM JUTIS pa3BUTHS COLIMATIBHON U MTPOU3BOCTBEHHOM cep.

1.2.2 Ilnanupyemble pe3yJIbTaThl 0CBOEHUS 0011€00pa30BaTe/IbHOM AUCIMILVINHBI B
coorBercTBHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
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KOMIeTeHI Mt

Ilnanupyembie pe3yabTaTbl 0CBOCHHUS
AUCIHHNIUHBI
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OK 01. Bribupats
CrocoObl perieHus
3a1a4y
po(hecCUOHAIILHO
¥ IeITEIILHOCTH
IIPUMEHUTENBHO K
Pas3INYHBIM
KOHTEKCTaM

B yacTu TPpyA0BOIro BOCIIMTAHUA:

- TOTOBHOCTL K TpyAdy, OCO3HAaHHC HCHHOCTH MaCTCPCTBA,
Tpyaomooue;

- TOTOBHOCTh K aKTHBHOM JIEATEILHOCTH TEXHOJIOTHYECKOH U
COHHaHBHOﬁ HanpaBJICHHOCTH, CIHOCOOHOCTH WHUIMUPOBATD,

IJIAHUPOBAaTh U CAMOCTOSATEIbHO  BBINOJHATH  TaKyro
JeSITENIbHOCTD;
- HHTEpeC K pa3muuHbM cdepam mpodeccHoHATHHOU
JeSITeNIbHOCTH,
Osuanenue YHUBePCATbHBIMH y4eOHBIMU

MO3HABATEJbHLIMH AeiiCTBHSIMMU:

2) 0230BbIe JJOrHYeCKHe AeHCTBHS .

- CaMOCTOSTEIbHO (HOPMYJIHPOBATh W AKTYyaJH3UPOBATH
podJieMy, paccMaTpHBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBI TPU3HAK WM OCHOBAHUS
JUTsI CPaBHEHM S, KJIaCCU(MUKAIIMU ¥ 0000 IIIEeHNS;

- OMpEAENATh IeNU JeATeIILHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUH MX JOCTHIKCHUS;

- BBUSIBJATh  3aKOHOMEPHOCTH W  TPOTHBOpPEYHS B
paccMaTpUBAEMbIX SIBICHHUSX;

- BHOCHTh KOPPEKTHBBI B

ACATCIBbHOCThb, OLICHHMBATb

COOTBETCTBUE  PE3YJIBTATOB

MOCJIEACTBHI T1EITCIHLHOCTH,

o ciIsiaMm, OLICHUBATb PUCKH

- BJIAJIETh CUCTEMOM XUMUYECKUX 3HAHUH, KOTOPAsl BKJIKOYAET:
OCHOBOIMOJIATAIONINE TIOHATHS (XUMHUYECKHH DJIEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-3JIeKTPOHHBIE OpOUTAIH
aTOMOB, HOH,

AIEKTPOOTPUIIATEIBHOCTD,

MOJICKYJIA,
CTCIICHb OKUCJICHUA,

BaJICHTHOCTb,
XUMHYECKas
CBSI3b, MOJIb, MOJIIDHAsl Macca, MOJIIPHBIA 00BbEM, YriaepoIHbIH
(byHKIMOHATbHASA
MU30MEphl, T'OMOJIOTMYECKHM psAJ, TOMOJOIH, YIJIEBOIOPOJBI,

CKCIICT, rpyi1iia, paaukal, H30MCpH,

KHUCIOPOA- ¥ a30TCOAEpIKAllUe COCOUHEHHsS, OHOJIIOTHYECKH
aKTHBHbIE BeIllecTBa (YIJIEBOIbI, JKUPBI, OCJIKH), MOHOMED,
oJIMMep, CTPYKTYpHOE
COCMHEHHUS, KPUCTAJNIMYECKass pelIeTKa, THUIbl XUMHYECKHX
peakiui
SHAOTEPMUYECKHUE,
AIEKTPOJIHUTHI,

3BEHO,  BBICOKOMOJICKYJISIPHBIC
(OKUCITHTENbHO-BOCCTAHOBUTENIBHBIC,  JK30- |
oOMeHa), pacTBop,
JIIEKTPOJIUTUYECKAS
CKOpPOCTB
XUMHYECKON peakiuy, XHUMHUYECKOE paBHOBECHE), TEOPHU H

peakiMu  MOHHOIO
HEDJIEKTPOJIATHI,
JINCCOIIMAIIHS, OKHCJINTEIb, BOCCTaHOBHTE]Ib,
3aKOHBI (TEOPUS XUMHUYECKOT'0 CTPOSHUSI OPraHUYECKHUX BEIIEeCTB
AM. byrtnepoBa, TeopHs SJIEKTPOJUTUYECKON HCCOLMALINH,
nepuoanveckuii 3akoH [[.M. MeHneneeBa, 3aKOH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKUM S3BIK XUMHH,
(haKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX, COCTABE, MMOJYyUYECHUH U
0€30MaCHOM HCIIOJIb30BAHUM BAXXHEUIIIMX HEOPraHUYECKUX U
OPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU EATETLHOCTH
YeJIOBEKa;

- YMETh BBIBIISTh XapaKTEPHbIE IPU3HAKU U B3aUMOCBS3b




- pa3BUBaTh  KPEATHBHOE  MBIIUICHUE TPH  PEIICHUH
JKU3HEHHBIX MPOOJIeM

0) 0a3oBble Hccie0BaTe/IbCKUE JeiCcTBUS:

- BJaJICTh ~ HaBbIKAMHU  y4eOHO-MCCIICIOBATEIBCKOW |
MPOCKTHOM JeSTeTbHOCTH, HABBIKAMH pa3perieHus mpooem;

- BBISIBIISITD MPUYUHHO-CIIC/ICTBEHHBIE CBSI3H u
aKTyaJM3upoBaTh 3a/a4y, BBIJBUIaTh TUIIOTE3Y €€ pelICHUs,
HaxOJUTh  apryMEHTBl U1  JOKa3aTellbcTBa  CBOUX
YTBEPKJICHUH, 3a]]aBaTh MMAPaMETPhl U KPUTEPUU PEILICHHS;

- aHAJIM3UPOBATH TOJYYCHHBIC B XOJ€ pPCHICHHUS 3aJaud
pe3ynbTaThl, KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATh M3MEHECHHUE B HOBBIX YCIIOBUSX;

-yMeTh TIEPEHOCHTh 3HAHUS B  IO3HABATCIbHYID M
MPAKTUYECKYIO 00J1aCTH KU3HEICITCIBHOCTH;

- yMETh HHTETPUPOBATh 3HAHHMSA W3 Pa3HBIX IMPEIMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC HJEH, TMpeAjaratb OpUTHHAJIbHBIC
MOJIXO/IBI M PEIIICHUS,

- CIIOCOOHOCTh WX MCIOJIb30BAHUS B TIO3HABATEIHLHOU

Y COIMAJIbHOM TTPAKTUKE

W3Y4YEHHBIX IOHSATHH, NMPUMEHATh COOTBETCTBYIOIIME IOHATHUSA
IIpU ONMCAHUM CTPOEHUS M CBOMCTB HEOPraHUYECKUX W
OPraHMYECKMX BELIECTB M MX [PEBPAIICHHUI; BBIIBIATH
B3aMMOCBSI3b ~ XUMHUYECKHX 3HAHMM € TOHATHAMM U
MIPECTABICHUSIMH IPYTUX €CTECTBEHHOHAYUYHBIX IIPEAMETOB;

- YMETh UCII0JIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCTMHEHUU
MEXIYHAPOIHOIO COH3a TEOPETUYECKOM M IMPUKIAJAHON XUMHH
U TpUBMAJbHBIE HA3BaHMS BAXKHEHWIIMX BEUIECTB (ATUJICH,
alleTUJIeH, TN EepUH, (eHol, popManbIerul, yKCycHas KucioTa,
IJIALMH, YrapHbIA Tra3, YIJIEKUCIBIM Tra3, aMMHaK, TralleHas
U3BECTh, HEraleHass H3BECTb, IUTbEBAas COJa M JIPYTHUX),
COCTaBJSITH  (OPMYJIbI HEOPraHUYECKMX M  OpPraHMYECKUX
BEIIECTB, YPaBHEHUS XUMHYECKUX PEaKIMi, OOBACHATH HX
CMBICII; TOJATBEPXKIATh XapaKTEpHble XHUMHYECKHUE CBOMICTBa
BEIIECTB COOTBETCTBYIOIIMMHU 3KCIHEPUMEHTAMU U 3alUCAMH
YPaBHEHMI XUMUYECKUX PEAKIIUI;

- yMEeThb  YCTaHaBIMBATh MPUHAISKHOCTh  HM3YyYEHHBIX
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB K OIPEIEICHHBIM
KJIacCaM M I'PYIIAaM COCAVHEHMM, XapaKTepU30BaTh UX COCTAB U
BAKHEWILIME CBOMCTBA; ONPENENATh BUAbl XMMHYECKUX CBS3EH
(koBaJIeHTHAs, MOHHAs, MeTaJlJIMYecKas, BOAOPOIHAs), THUIIBI
KPUCTAJUIMYECKUX  PEIHIETOK BELIeCTB;  KJIACCU(HUIIMPOBATH
XUMHUYECKUE PEAKIUU;

- ¢hOpMUpOBATh NPEICTABICHUSA: O MaTEpPUAIbHOM E€IMHCTBE
MHpa, 3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHUH MPUPOJBL; O
MeCT€ W 3HAYEHHHM XMMHHM B CHCTEME €CTECTBEHHBIX HayK U €e
ponu B OOECIEYEHHH YCTOMYMBOTO Pa3BUTHSI YEIOBEUYECTBA: B
pEeUICHUH TTPOOJIEM IKOJIOTHIECKOM, SHEPT eTHUECKON M TTUIICBOM
0e30I1acHOCTH, B Pa3BUTHUM MEAMIMHBI, CO3AAHMM HOBBIX
MaTepUaoB, HOBBIX HCTOUHUKOB SHEPIUH, B 00€CI€UEHNN




paIoOHATBHOTO MPUPOIONOJIL30BAHHUS, B
(bOopMUPOBAaHUMMHUPOBO33PEHNUS U 00ILEH KyJIbTYpbl YEJIOBEKa, a
TaKXKE SKOJOTMYECKd OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO M IPUPOJTHOM cperie;

- BJAQJETh CHCTEMON XMMHYECKUX 3HAHWU, KOTOpas BKIFOYACT:
OCHOBONOJIATAIOIIME TOHATUS (JIOMOJHUTENIBHO K CHUCTEME
MOHATHH  0a30BOro0  YpPOBHsI) - H30TOINBI, OCHOBHOE |
BO30OY)KIEHHOE COCTOSIHME aToMma, THOpuAM3anus aTOMHBIX
opbuTanei, xumuueckas cBs3b (" " m "", KpaTHbIE CBS3H),
MOJISIpHAsE KOHIEHTpPALUs, CTPYKTypHas ¢GopMmylia, H30MEpHs
(cTpykTypHas, reomeTpuueckas (IIUC-TPaHC-U30MEpHs), THUIIbI
XUMHUYECKUX peakluuid (roMo- W TeTeporeHHble, O0paTUMbIe U
HEOOpaTUMBIE), PAacCTBOPHI (MCTUHHBIC, TUCIEPCHBIE CHUCTEMBI),

nn

KPUCTAJUIOTHAPATHl, CTENEeHb  JUCCONMAIMH,  JJIEKTPOJIHU3,
KPEKHHT, pU(OPMUHT); TEOpPUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKNE 3HAHMS, JISKAIME B OCHOBE IMOHUMAaHUS
NPUYMHHOCTA M CUCTEMHOCTH  XMMHYECKUX  SIBJICHUH,
COBPEMCHHBIC TMPEJCTABJICHUS O CTPOCHWU BEIIecTBa Ha
ATOMHOM, MOJIEKYJIPHOM ¥ HaJMOJIEKYJSIPHOM YPOBHSX;
MPECTaBJICHUs O  MEXaHW3MaX  XMMHYECKHX  pEaKIui,
TEPMOJMHAMHYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSX HX
MpPOTEKaHUs, O XHMHUYECKOM paBHOBECHUHU, JIHUCIEPCHBIX
cucreMax, (hakTOJIOrMYecKue CBEIEeHUs O CBOICTBaX, COCTAaBe,
MOJIy4eHMH W 0€30MaCHOM  MCHOJIb30BAHMHM  BaXKHEUIIUX
HEOPraHUYECKUX U OpraHMYeCKHX BEUIECTB B OBITY U
MPAKTUYECKON AESITENbHOCTH YeNOBeKa; OOIIMX Hay4YHBIX
NPUHIUMIIAX ~ XUMHYECKOTO  TPOM3BOJACTBA (Ha  IpUMeEpe
MPOM3BOACTBA  CEPHOM  KUCIOTHI, aMMHaka, METaHOoIa,
nepepaboTku HehTH);




- yMeThb MPOBOAMUTH PacCUeThl MO XUMHUYECKUM (opMmyram u
YpPaBHEHUSIM  XHMHUYECKHMX pPEaKUMH C  HCHOJIb30BAaHHUEM
¢u3nyecKnX BeIMYUH (Macchl, 00beMa ra3oB, KOJMYECTBA
BEIIIECTBA), XapaKTEepPU3YyIOIUX BEIIECTBA c
KOJINYECTBEHHON CTOPOHBI: pacueTsl no HaXO0XJICHUIO
XAMHUYECKOH (OpMyIIbl BEIIECTBa; pacueTsl Macchl (oObema,
KOJIMYECTBA BEIEeCTBA) MPOAYKTa pEaKIUH, €CIU OJHO U3
UCXOJHBIX BEIIECTB JAHO B BHUJE pacTBopa C ONPEIEICHHOU
MacCOBOU J10JIell pacTBOPEHHOT O BEIIECTBA UITU JIAHO B U30BITKE
(uMeer mnpuMecH); pacdyeTbl MaccoBOM WIM OOBEMHOW [0IH
BBIXOJIa MPOJAYKTa peaKklUu; pacuersl TemIoBoro 3¢dexra
peakiuii, 00beMHBIX OTHOILEHHI Ia30B;

- yMETb BBIABIATh XapaKTEpHblE IIPU3HAKHM M B3aUMOCBS3b
U3YYEHHBIX MOHITHH, NMPUMEHSATh COOTBETCTBYIOIIME IOHSATHS
IPU ONUCAHUM CTPOEHMSI M CBOICTB HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIeCTB U UX MpPEBpalleHuil; BbBIIBIATH
B3aMMOCBSI3b ~ XMMHUYECKMX  3HAHUH € HOHATHAMH U
MPEACTaBICHUAMU APYTHX MPEIMETOB g 0ojiee 0OCO3HAHHOTO
MOHUMAaHUS U OOBSICHEHUS CYIIHOCTH MaTEepUabHOTO €MHCTBA
MHUpPa; HCIOIb30BaTh CHCTEMHBIE XHMUYECKUE 3HAaHUSA I
OObSCHEHMsI M  INPOTHO3UPOBAHMS  SIBJIEHHM, HMEIOIIUX
€CTECTBEHHOHAYUHYIO IPUPOLY;




- YMETh UCI0Jb30BaTh HANMEHOBAHUS XUMUYECKUX COCIUHEHUM
MEXYHAPOJIHOIO COK3a TEOPETUUECKON U MPHUKIATHON XUMUU
U TpUBHAJIbHBIE HA3BAHUS BEIIECTB, OTHOCAIINXCS K U3YUEHHBIM
KjlacCaM OpraHWYeCKMX U HEOPraHMYEeCKUX COEIUHEHUM;
UCMOJb30BaTh XHMHUYECKYI0 CHMBOJHKY JJis COCTaBJICHHS
GopMyn ~ HEOPraHMYECKMX  BELIECTB, MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX)
dbopMyn OpraHMYECKHMX BEIIECTB, COCTaBISATh YypPaBHEHUS
XUMHUYECKUX  pEaKIHl W  pacKpblBaTb WX  CYIIHOCTH:
OKHCJIUTEIIbHO- BOCCTAHOBHUTENBHBIX pEAKUHUA MOCPEICTBOM
COCTaBJICHUsI DJIEKTPOHHOro OajlaHCa 3THX pPEaKIUil; peaxiuii
MOHHOTO OOMEHa TyTeM COCTaBJICHHS WX TOMHBIX U
COKpAIIIEHHBIX HOHHBIXYPAaBHEHUN; pEeaKIUN TUIPOJIN3A,
PEAKIIMUKOMILIEKCOO0Pa30BaAHUS (Ha npumepe
TUAPOKCOKOMIIJIEKCOB IIMHKA W aJIIOMUHUS); TOATBEPXKIaTh
XapaKkTepHbIe XUMHUYECKHUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMU M 3aMHUCSIMU YpaBHEHUU
XUMUYECKUX PEAKLINN;
- YMEThb KJaccu(UIUpPOBATh HEOPraHUYECKHE U OPraHU4eCKHE
BEIIECTBA U XMUMHUYECKHE PEaKIUu, CaMOCTOATEIHbHO BBHIOMPATH
OCHOBaHUS M KpUTEpUHM [IJs KJIACCU(PHUKAUU HU3YYaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTEpU30BAaTh COCTaB M BaKHEUIIHE
CBOICTBA BELLECTB, IPUHAAIESKAIUX K OIPEIEICHHBIM KilaccaM U
IpyInaM CoeIuHEHUH (IpoCThIe BEIIECTBA, OKCHUJIbI, TUAPOKCHUBI,
COJIM; YTIJIEBOAOPOIbI, MPOCTbIe 3(UpPBL, CHUPTH, (HEHOJIBI,
aNpJerTubl, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXKHBIE (PUPHI,
YKUPBI, YTJIEBOAbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKHN);
- IOPUMEHATh 3HAHUSA O COCTaBE W CBOMCTBAxX BEILECTB JUIs
OKCIEPUMEHTAIbHON  TPOBEPKM  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEpPHOCTEH NPOTEKaHWs XUMHUYECKMX peakuud H

MMPOrHo3upoBaHUA BO3MOXKHOCTEH HX OCYHICCTBJICHU,
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- yMeTh IMOATBEPXKJaTh HAa KOHKPETHBIX MpUMEpax XapakTep
3aBUCUMOCTH  PEAKIMOHHOM  CIIOCOOHOCTH  OPraHMYeCKHX
COCAUHEHWN OT KpaTHOCTM M THUNA KOBAJICHTHOM CBSI3H,
B3aMHOI0 BJIMSIHUS aTOMOB W TPYIIl aTOMOB B MOJIEKYyJax; a
TaKKe€ OT OCOOCHHOCTEH peanM3alliyd pPa3IMYHBIX MEXaHU3MOB
IIPOTEKAHUS PEAKLUH;

- yMeTh XapaKTEepU30BaTh JJICKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM M BO30YXJIEHHOM COCTOSHUM) U MOHOB XHMHUYECKHX
anementoB 1 - 4 mepuonoB Ilepmoamueckoir cucremst [.U.
MeHngeneeBa W HUX BAJCHTHBIE BO3MOXHOCTH, HCHOJIb3YS
MOHATHSA "S», «P», «d-3JIEKTPOHHBIE» OPOUTAIIN, SHEPIeTUYECKUE
YPOBHHU; OOBSICHATH 3aKOHOMEPHOCTH W3MCHEHUS CBOMCTB
XUMHUYECKUXDIIEMEHTOB U 00pa3yeMbIX HMH COCIWHEHUU TIO
nepuoaaM u IpyImam.

11
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OK 02.
Hcnonp3oBaTth
COBpEMEHHbIE
CpeACTBa MOKCKa,
aHanmm3a u
MHTEPIPETALNN
nHpopmauu u
nH(pOpPMaMOHHbIE
TEXHOJOTHH IS
BBINIOJIHEHUS 337124
npogeccroHaIbHON
JesITeTbHOCTH

B 06.1acTH HEHHOCTH HAYYHOI'O IIO3HAHUSA:
- c(OpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH W OOIIECTBEHHOMN

KYJIBTYP,
MeEcCTa B

IAAJIOTE
CBOETO

MIPaKTUKH, OCHOBAHHOTO Ha
CHOCOOCTBYIOLIETO OCO3HAHUIO
MOJIMKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOW M UUTATENIBCKON KYJbTYpPbI
KAaK CpeJICTBAa B3aMMOJACHCTBUS MEXAY JIIOJbMU U MO3HAHUS
MUpa;

- OCO3HAHHWE LICHHOCTH HAay4YHOW AEATEIbHOCTH, TOTOBHOCTb
OCYILLECTBJISATh M POEKTHYIO u HCCIIe/10BATEbCKYIO
JIeSTEeIbHOCTh HHIUBUAYAIbHO U B IPYIIIIE;
Osaanenue YHHUBEPCAJIbHBIMH

MMOo3HABaTE¢JIbHBIMH HeﬁCTBHﬂMI/IZ

yueOHbIMU

a)padora ¢ ungopmanueii:

- BIaJeTh  HaBbIKAaMH  TOJNy4YeHHs  HHPOpMAIUH U3
HUCTOYHHUKOB DPA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIISATH
CUCTEMATU3allMI0 W  HHTEPIPETALUIO
uH(popMaIuy pa3IMYHbIX BUIOB U (HOPM MPEICTABICHNUS,

- co3JaBaTh TEKCThl B Ppa3IMYHBIX (opmarax C yderom
HazHaueHus MHGOpMaluu M 1LEJIeBOM aylAuTOpUH, BHIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaIN3alIUH;

- OLEHHBATh JOCTOBEPHOCTb, IETUTUMHOCTh UH(POPMAIIHH, €€

COOTBCTCTBHC IPABOBLIM U MOPAJIbHO-3THYCCKUM HOPMaM;

MOWCK, aHaju3,

- UCII0JIb30BaTh cpencraa UH(}OPMALIMOHHBIX u

KOMMYHUKaIlMOHHBIX TEXHOJOTUHN B PCIICHNN KOIHUTHUBHBIX,

KOMMYHUKATUBHBIX u OpraHru3alilMOHHBIX 3aJga4d C

CO0JTI0IeHHEM TpeOoBaHU SPrOHOMHUKH, TEXHUKH

- YMETh IUIAHUPOBATh U BBINOJHATh XUMUUYECKUM 3KCIEPUMEHT
(mpeBparieHus
MOJIy4CHHE JSTWJIEHA M HM3Y4YEHHUE €ro CBOMCTB, Ka4ECTBEHHBIC
YKCYCHYIO
NeHaTypanusi O€JKOB TMpU HArpeBaHUHM, LIBETHBIE pEaKIHUU
O€NKOB; TPOBOIUTH pPEaKIUH HOHHOIO OOMEHa, OIpenemsiTh
Cpeny BOJIHBIX pacTBOPOB, KAUECTBEHHbIE PEAKIUU Ha Ccyibdar-,
KapOoOHaT- W XJIOpPUJI- AaHMOHBI, HA KaTHOH aMMOHHS; pEIIaTh
SKCIIEpUMEHTAJbHbIE  3aJaud IO

"Hemertannpl") B COOTBETCTBUU C

OpraHnu4eCKux BCHICCTB IIpU Harp€BaHWUU,

p€akun Ha aJbJACTrUJbl, Kpaxmal, KHUCIIOTY,

TemMaM "Metamael" U

IpaBWJIAMU  TEXHUKHU
0€30MacHOCTH MPH OOPAICHUH C BEUIECTBAMHU M JIA0OpAaTOPHBIM
000py/ZIOBaHHEM; TIPEACTABIATh PE3YJbTaThl XUMHUYECKOIO

SKCIEpUMEHTa B (opMe 3aIUCH YPaBHEHHH COOTBETCTBYIOIIMX

peakuuii u  (QOpMyIMpOBaTH BHIBOJBI Ha OCHOBE JTHUX
pe3ynbTaTOB;
- YMETb aHaJIM3UPOBAThH XUMHUYECKYIO nH(popMaIuIo,

MOJIy9aeMyl0 M3 Pa3HBIX HCTOYHHKOB (CPEICTB MaCCOBOM
uHpopmaiuu, cetb IHTEpHET U qpyrue);

- BJIaJIETh OCHOBHBIMU METOJAMU HAy4YHOTO MO3HAHUS BEIIECTB
U XUMHYECKUX  sABIeHUN  (HaOmiojeHue,  HU3MEpEHUeE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

- yMeThb MPOBOJUTH pacCUeThl MO XUMHUYECKHUM (opmynaam u
YpaBHEHHUSIM  XUMHUYECKUX  PEAKIH C  HCIOJIb30BAHHEM
GU3NYeCKNX  BENMYMH, XapaKTEePU3YIOIIUX  BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, OObeMa (HOpMajbHbIC
yCIIOBUSI) Tra3oB, KOJWYECTBAa  BEUIECTBA;  MCIIOJIb30BATh
CHUCTEMHbIE XHUMHUYECKHWE 3HAaHMS JUIsl TNPUHATUS pEIIeHUH B

KOHKPETHBIX XM3HCHHBIX CUTyallusaX, CBSA3aHHBIX C BCHICCTBAMU
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0e30MacHOCTH, TUTHUEHBI, PEeCypcocOepexeHrs, NPaBOBbIX U
9TUYECKUX HOPM, HOPM
nH(popMaIMOHHON 0€30MaCHOCTH;

U UXIIPUMCHCHUCM,
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- BJIaJICTh HABBIKAMHU PACIIO3HABAHUS M 3alUThI HH(OPMAIINH,
nH(pOpMaIMOHHON 0€301aCHOCTH JINYHOCTH;

- yMETb  CaMOCTOSTENIBHO  IUIAHUPOBAaTb M NPOBOJUTH
XUMHUYECKUN HKCHEPUMEHT (MOJIy4eHHE W H3Yy4YEHHE CBOMCTB
HEOPraHWYECKUX U OPraHuYecKUX BEIIeCTB, KaueCTBEHHbIE
peakuuu yIJ1€BOJ0POI0B pa3IMYHBIX KJIACCOB u
KHUCIOPOACONAEPKAIIMX  OPraHUYECKUX  BEIIECTB, pEIICHHE
AKCIEPUMEHTAIbHBIX 3a/1a4 110 PACIIO3HABAHUIO HEOPraHUYECKUX
Y OPraHUYECKUX BEIIECTB) C COOJIOIEHNEM TTPaBHII OE30MacHOro
oOpallleHusi ¢ BellecTBaMU U J1a0OpaTOPHBIM 00OpYJOBAHUEM,
GopMynMpoBaTh L€ HMCCIEAOBAaHUSA, IPEAOCTaBIATh B
pa3IN4HON GopMe pe3ysbTaThl IKCIIEPUMEHTA, AaHAIU3UPOBATh U
OLIEHUBATh UX 10CTOBEPHOCTb;

- YMETb OCYLIECTBJIATH LCJICHAIIPABJICHHBIA TOUCK XUMUYECKON
uH(pOpMalMU B Pa3IMYHBIX MCTOYHMKAX (HayyHas U y4eOHO-
HayyHasl JIUTepaTypa, CpelcTBa MaccoBOM HH(OpMaLUU, CETh
WHuTepHeT U apyrue), KpUTHUECKH aHAJIU3UPOBATh XUMUYECKYIO
uHpopMmaluio, ImepepabaTbiBaTh €€ M MCIOJIb30BaTh B
COOTBETCTBUH C IIOCTABJIECHHON y4eOHOH 3a1aueil;

- BJaJeTh CHCTEMOM 3HAHUN O METOAAaX HAyYHOTO TMO3HAHUA
ABJICHUM TPUPOJIbI, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHMSIMM TNPUMEHSITh 3TH 3HAHUS NPU DKCHEPUMEHTAJIbHOM
UCCIICIOBAHUN BEIIECTB M Ul OOBACHEHMS XUMHYECKHX
SBJICHUM, HWMEIOIIMX MECTO B MNPUPOAE NPAKTHUECKOU
JIeSITEIIbHOCTH

YEJIOBEKA M B MOBCEAHCBHOM JKU3HU;
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OK 04. DddexktuBHO
B3aMMO/JICH CTBOBATH
1 paboTaTh B
KOJUICKTUBE U
KOMaHJ1e

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTU
¥ CaMOOTIPEICIICHUIO;

-OBJIa/ICHUE HaBbIKAMU Y4€OHO-MCCIIEI0BATENhCKOM,

MPOEKTHON U COIUAIIBHOMN J€SITETbHOCTH;

Ogaaaenue

nefdCTBUAMMU:

a) COBMECTHAs JeATEJIbHOCTD.

YHuuBEpCaJdbHBIMA KOMMYHUKATUBHBIMU

- YMeTh IUJIAHUPOBATH U BBINOJHATh XUMHUYECKUN SKCHEPUMEHT
(mpeBpaieHus IIpM HarpeBaHuH,
NOJy4YEeHUE STUIIEHA M M3Y4YE€HHE €ro CBOWMCTB, KaueCTBEHHBIC
peakIMM Ha aJbJerujpl, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHaTypauus O€NKOB MpU HarpeBaHUM, IIBETHbIE peaKLIUu
O€NKOB; TPOBOJAMTH PEAKIHH HOHHOTO OOMEHa, OMNpEeAessATh
Cpeay BOJHBIX pacTBOPOB, KAUECTBEHHbIE PEaKIUU Ha CyJbQaT-,
KapOOHaT- U XJIOpU-

aHUOHBI, HAa KaTHOH aMMOHUS; pellaTh 3KCIEPUMEHTAIIbHbIE
3a/1a4u

OpraHn4eCKux BCUICCTB
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- TIOHMMaTh W HCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW H
WHIWBHIYyaTbHON PabOTHI;

- IPUHUMATh (S0 COBMECTHOM JeATebHOCTH,
OpraHU30BbIBATh M KOOPAMHUPOBATH JEUCTBUS IO €€
JIOCTHKEHUIO: COCTaBJIATh IJIaH JCHCTBHUM, pacnpenessiTh

pOJM C y4eTOM MHEHMH YYaCTHMKOB OOCYKIaTh PE3yJbTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBATh M BBIIOJHATE pPabOTy B  YCIOBHSX
peasbHOro, BUPTYaJILHOI'O u KOMOHMHUPOBaHHOI'O
B3aUMOJICH CTBYS;

- OCYIIECTBJATh IMO3UTUBHOE CTPATETHMUYECKOE IMOBEICHHUE B
pa3JIMYHbIX NPOSABJIATL  TBOPYECTBO U
BOOOpakeHu e, ObITh MHUIIMATUBHBIM

CUTYyalusIX,

OBiageHue yHMBepPCATbHBIMH PeryasiTUBHBIMH
AeHCTBUSIMM: NPUHsATHE ce0s M APYTUX JI0e:

- IPUHUMATh MOTUBBI M ApI'yMEHTBI PYTUX JIHOJEN IIPH
aHaJM3e Pe3yJIbTaTOB JeATEIbHOCTH;

- IpU3HABaTh CBOE NPABO U MIPaBO APYIHX JII0JEH Ha OUIMOKY;
- Pa3BUBATh CIIOCOOHOCTH OHUMATh MU C IMTO3UIUH

JIpYyTOro 4ejaoBeKa;

no temam "Metamibl" u "HemeTtaiuibl") B COOTBETCTBUH C

MpaBUJaMU TEXHUKH O€30MacHOCTH IPH  OOpallieHHH C
BEIIECTBAMH M JIA0OPATOPHBIM 00OpPYIOBaHHEM; MPEICTABISATH
pe3yabTaThl XHMHYECKOTO JKCIepuMeHTa B (opMe 3arucH
YpaBHEHUH COOTBETCTBYIOIIMX pEaKIUd © (OPMYIUPOBATH
BBIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

-yMeTh ~ CaMOCTOSITEJIbHO  IUIAHUPOBaTb M IPOBOJUTH
XAMUYECKUH  JKCIIEPUMEHT ¢  COOJIIOJICHMEM  IPaBHII
Oe3omacHoro oOpallleHHs C BellecTBaMU U J1a0OpaTOPHBIM
obopyznoBaHueM,  (OPMYJIMpPOBAaTh  LEIU
MPEIOCTABIATH B Pa3IMYHON (popMe pe3ysbTaThl IKCIIEPHMEHTA,

AHAJIM3UPOBATH U OLICHUBATH UX JOCTOBCPHOCTD,

HNCCIICIOBAaHNs,
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OK 07.
CopeiicTBOBaThH
COXpPaHEHUIO
OKpY’KaroIIEH Cpeibl,
pecypcocbOepexeHuto,
IIPUMEHSATH 3HaHUA 00
W3MEHEHUH KJIMMaTa,
TIPUHITHATIBI
OepeKITMBOTO
MIPOM3BOICTBA,

3¢ PeKTUBHO
JICCTBOBATH B

B o0J1acTH 3K0J10rH4€CKOr0 BOCIIMTAHUSA:

- c(OPMHUPOBAHHOCTh IKOJOTUYECKOM KYJIbTYpPbl, TIOHUMaHHE
COI[MATBHO-DKOHOMUYECKHX  ITPOIECCOB
COCTOSIHUE MPUPOAHONM W COUHMAIBHOM Cpeabl, OCO3HAHUE
rJI00aTHbHOTO XapaKkTepa SKOJOrHUeCKUX Mpodiiem;

BIIMAHUSA Ha

- IJJAHUPOBAHME U OCYILECTBIECHUE JEHCTBUM B OKPYKaIOIIEH
Ccpelle Ha OCHOBE 3HAHMS LEJIed YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;
AKTUBHOE  HENpUATHE  JIEUCTBUM, MPUHOCIIIUX  BpPEX
OKpY>KaloIlen Cpere;

- YMEHUE IPOrHO3UPOBATh HEOJIArONPUSITHBIE 3KOJIOTHYECKHE

MOCJEACTBUS MPEANPUHUMAEMBIX JEMCTBUM, NPEIOTBpAILATh
HX;

- ¢(OpMHPOBATH MPEACTABICHUS: 0 XUMHUYCCKON COCTABIISIOIICH
€CTECTBEHHOHAYYHON KapTHHBI MHMpA, POJIA XMUMHH B IO3HAHUU
SBJICHUN TpPUPOABI, B (POPMUPOBAHMU MBIIUIEHUS M KYJbTYPbI
JUYHOCTH, €€ (YHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOAMMOMN
JUIA  pelIeHus INpPaKTUYEeCKUX 3aJad U JKOJOTMYECKHU
00OCHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO M IPUPOIHOM
cpexne;

- YME€Th COOJIIOJAaTh IMpaBWJIA SKOJOTMYECKH I1€1€CO000Pa3HOro
NOBEACHU B OBITY M TPYAOBOH JEATENBHOCTH B IENAX
COXPAaHEHMS CBOEro 3J0pOBbS U OKPYKAIOUIEH NPUPOIHOU
CpeAbl; YYUTBHIBATh ONACHOCTb BO3IEHCTBUS Ha
OpPraHu3Mbl  OIPENCIICHHBIX  BELIECTB, IOHUMAas
IIOKa3aTels NPeAebHON Oy CTUMON

KHBBIC
CMBICJI

KOHIICHTPAIUH;
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UpesBbIuaii-

- pacuiupeHuc OIIBITa ACATCIIbHOCTHU 9KOJIOTHUECKOM

- YMETb IIPOrHO3UPOBATh, AHAJIU3UPOBATH M OLEHUBATH C

HBIX HaIPaBJICHHOCTH; MO3UIMM 3KOJOrMuecKoi 0e30MacHOCTU MOCJEACTBUS ObITOBOM
CUTYaLHsIX - OBJIaJIEHUE HaBBIKAMU y4eOHO-HCCIIe10BATENIbCKOMH, U TPOU3BOJCTBEHHON JEATEIBHOCTH YENOBEKA, CBSI3aHHOM C
IIPOEKTHON U COLIUAIbHOW JEATEIIbHOCTH; nepepaboTKOM BEIIECTB; UCI0JIb30BATh MOTyYEHHbIC 3HAHUS JJIs
NPUHATUS TPAMOTHBIX pEIIEHWH TMpobieM B CUTYyalMsX,
CBSI3aHHBIX C XMMHEH;
-YM€Th OCO3HaBaThb ONACHOCTb BO3JCHCTBUA Ha JKUBBIC
OPraHU3Mbl  ONpPENCIICHHBIX  BEIIECTB, IIOHHMAas  CMBICI
IOKa3arenas MPENelbHOM  JOIYCTUMOM  KOHLEHTPAalUUH, H
HOSACHATH ~ HAa  INpUMepax  CIHOCOObl  yMEHBIIEHUS U
IIPEOTBPALICHNS UX BPEAHOTO BO3EHCTBUS HA
OpraHu3M 4eJI0BeKa.
I1IK 1.2 B yacTu Tpy10BOIro BOCIMTAHUSA: - BJAJCTh CHUCTEMOM XUMUYECKUX 3HAHUU
BoimosnssTh - TOTOBHOCTb K TpPyJdy, OCO3HAHME LIEHHOCTH MAacCTEPCTBA, | (BBICOKOMOJICKY/ISPHBIC COCIIMHEHUA, KpUCTaINYECKas
ClICCcapHyIo 1 TPy OMOOHE; pelieTka, THOBI  XMMMYECKMX  DPEaKIUH  (OKMCIMTEIBHO-
MEXaHUYECKYIO . .
o6paborKy meraei - TOTOBHOCTH K aKTHUBHOH JCATEIHLHOCTH TEXHOJIOTMYECKOW M | BOCCTAHOBUTENbHBIC, JK30- M JHAOTEPMHUYECKUE, PEAKLHH
TPUCTI0COBTeHHi, COLIMAJIbHON HaNpaBIEHHOCTH, CIIOCOOHOCTb MHUIMUPOBATBH, | HOHHOTO OOMEHA), pacTBOp, JJICKTPOJHTBI, HEIJICKTPOJIUTHI,
pexyIIero u IUIAHUPOBAaTh M CAMOCTOSITENIbHO  BBIIOJHATH  TAKYH | DIEKTPOIUTHYECKAS qUcconanus, OKHUCIIUTEND,
MU3MEPUTETBHOT O JIeSITEIbHOCTb; BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOM pPEAKIUU, XUMHYECKOE
HHCTPYMCHTA B OBaanenue YHHUBEPCAJTbHBIMH Y4eOHBIMHU | PaBHOBECHE), TECOPHH U 3aKOHBI (TEOPUS XUMHYECKOI'O CTPOCHUS

COOTBCTCTBHUH C
MTPOM3BOICTBEHHBIM
3aJlaHUEM C
COOJII0IEHUEM
TpeOOBaHUI OXpaHbI

Tpyza.

NO03HABATEJIbHBLIMHU JeHCTBUSMH:
a) 0a30Bble JOTHYECKHE eHCTBHUS.

- CaMOCTOATENIbHO (HOPMYIUPOBATh U aKTYyaJH3UPOBATH

podJIeMy, pacCMaTpPHBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBATb CYH_IGCTBCHHHﬁ MIPpHU3HAK WA OCHOBAHHUA

JUTsl CpaBHEHM S, KIacCU(UKAIIMU ¥ 0000 IIEHNUS;

- onpeaciiaTb Heir ACATCIIbHOCTU, 3adaBaTb IapaMETpbl U

KPUTCPHUU UX JOCTUIKCHUA,
- BBISBJIIAATH 3aKOHOMCPHOCTHU n IMPOTHUBOPECUYHA
pacCMaTpruBaACMBbIX SABJICHHUAX;

B

OpraHUYECKUX BEILIECTB A M. byrtneposa, Teopus
BJIEKTPOJINTUYECKON NUCCOLUMALNM, TTepruoandeckuil 3akon J[.M.
MenpeneeBa, 3aKOH COXpPaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI S3bIK XHUMHUH, TCOPHUM M 3aKOHBI (Teopus
XUMHUYECKOTO  CTPOCHHUSI  OpraHmyeckux Bemects  A.M.
BytnepoBa,  Teopuss  JJIEKTPOJIMTHYECKOW  JTUCCOLIMALIWH,
nepuoanveckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUS
MacChl), 3aKOHOMEPHOCTH, CHMBOJIAYECKHHA S3BIK XHUMHH,
(haKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTABE, IMOJIYyYCHUH U
0€30MacCHOM HCITOJIb30BAHUU BaKHEUIIUX HEOPraHUYECKUX U
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- BHOCUTh KOPPEKTHBBl B  J€ATEIbLHOCTh, OLICHUBATH
COOTBETCTBHE PE3YyJbTATOB  LEJISIM, OLICHUBATh PHCKH
MMOCJIEACTBHI TEITCIHLHOCTH,

- pa3BUBAaTh  KPEATHBHOE  MBIIUICHUE TIPU  PEIICHUH

JKU3HEHHBIX Mpo0eM

0) 0a30BbIE HCCJIEA0BATEILCKHE NeiiCTBHI:
- BIaJIeTh ~ HaBBIKAMH  y4eOHO-HCCIICOBATEIBCKOM U
MPOCKTHOM JeSTeTbHOCTH, HaBBIKAMU Pa3peIICHHS PoOIeM;

- BBISIBIISITH MIPUYUHHO-CIIEIICTBEHHbIE CBSI3U u
aKTyaJM3UupoBaTh 3a/Jady, BbIABUIaTh T'UIIOTE3Y €€ pelIeHus,
HaxOQuUThb  apryMeHTbl  JJIi  JOKa3aTelbCTBAa  CBOUX
YTBEPXKIECHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

- AHAJIM3MPOBATH IOJYYEHHbIE B XOJ€ pEUICHUS 3aJauu
pe3ynbTaThl, KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

-yMeTh TIEPEHOCHTh 3HAHWS B  [O3HABATEIBHYI W
MPAKTUYECKYIO 00J1aCTH KUZHEACITEIbHOCTH;

- yMEeThb HUHTETPUPOBATH 3HAHMUS U3 Pa3HBIX MPEIMETHBIX
o0acrei;

- BBIIBUTaThb HOBBIE UJEH, TMpeayiaraTb OpUTHHAJIbHbIE
MOJIXO/IBI M PEIIICHUS,

- CIOCOOHOCTh HX UCHOJIb30BAaHUS B II03HABATEIbHOU W
COLIMAJIBHOM IPAKTHUKE.

OBiaanenue YHHUBEPCAJTbHBIMH
MO3HABATEJbHBIMH 1efiCTBUSIMU:
a)padora ¢ uHpopManuei:

- BIIAJETh

y4eOHbIMU

HAaBBIKAMU  TOJIydeHUss  uHPOpMaUuu U3

VMCTOYHHUKOB DPA3HBIX TUIIOB, CAMOCTOSTEIBHO OCYLIECTBJIISATH
IIOMCK, aHalu3, CUCTEMaTU3allMl0 W  UHTEPIPETALHUIO
uH(pOpMAIHU pa3IUYHbIX BUIOB U (OPM MpeCTaBICHHUS;

- TOTOBHOCTbL K CaMOpPa3BUTHIO, CaMOCTOATCIbHOCTH

OpPraHWYEeCKUX BEIIECTB B OBITY U MPAKTUYECKOU JESATEIbHOCTH
YEJI0BEKa;
- chopMHUpPOBaTh MPEACTABICHUS: O MAaTEPUAIBHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSIX ¥ MMO3HABAEMOCTH SIBJIEHUI PUPOJIBI; O

MCCTE€ U 3HAYCHUU XUMHH B CHUCTEMEC C€CTCCTBCHHBIX HAYK U €€

ponH B OOECIICYCHHH YCTOMYMBOTO Pa3BHUTHS UYEIOBEYECTBA: B
pEIICHUH TTPOOJIEM IKOJIOTHIECKOM, SJHEPT eTHUECKOW M TTUIIICBOM
0e30macHOCTH,
MaTepuaioB, HOBBIX HCTOUHUKOB SHEPTUH, B 00eCIeUeHU!
- BJIAQJETh CUCTEMOM XMMHMYECKUX 3HAHUMH, KOTOpas BKIIKOYAET:
(haKTOIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTABE, MOJyYCHUH U
0€30MacHOM HCIIONIb30BAHUH BaXHEHIINX HEOPraHUYECKUX H
OPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU AEATEIHHOCTH

B PAa3sBUTHU MCIOUIIUHEIL,

YCIIOBCKA, O6HII/IX Hay4YHbIX IIpUHOMUIIaX
IPOU3BOACTBA (Ha HpHUMEpe IPOM3BOJCTBA CEPHOM KHCIOTHI,
aMMHaKa, MeTaHoJIa, epepaboTku HedTH);
- INPUMCHATH 3HAHHUA O COCTaBC H CBOMCTBaX BCIICCTB AJId
THUITIOTE3

OKCIIEPUMEHTAJIbHOM  TIPOBEPKHU

3aKOHOMEpPHOCTEH  IPOTEKAHWS XUMHYECKUX  PpeakLHu
MIPOrHO3UPOBAHUS BO3MOXHOCTEHN X OCYILECTBIICHMUS;
- BIAJAETh CUCTEMOW 3HAHMM O METOAaxX HAy4yHOrO IO3HAaHMS

SIBIICHUH npupoabl, UCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HAYyYKaX M

YMCHHUSMU HNPUMCHATbL 3TH 3HAHUA IIPU SKCIICPUMCHTAJIBHOM

WCCIENOBAHUM BEMIECTB H 1 OOBSCHEHHS] XUMHYECKHX
UMEOLITHX OpUpoOaEe  MPAKTUYECKOU
JeSITEIbHOCTUY €JI0OBEKA U B TTOBCEIHEBHON KU3HH,

SIBJICHUH, MECTO B

uH(pOpMAIIHIO,
MOJTy4aeMyl0 W3 Pa3HBIX HWCTOYHUKOB (CPEICTB MAacCCOBOM

- yMETb  AaHAJIU3UPOBATh  XUMHUYECKYIO
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U CaMOON PEAECITICHUIO;
-OBJIa/ICHUE HaBBIKAMU y4€OHO-MCCIIEI0BATENhCKOM,
MPOEKTHON U COIMAIIbHOMN J€SITEIbHOCTH;
OBaagenue
JeHCTBUSAMM:
a) COBMECTHAsI 1eITeJIbHOCTD.

- TIOHMMATh U HCMOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U

YHuuBepCcaJlbHbIMH KOMMYHUKATUBHBIMHU

WHINBUAYATBHOW pabOTHI;

- IPUHUMATh LU COBMECTHOM JEATEIbHOCTH,
OpraHu30BbIBaTbh W KOOPAMHHUPOBATH JECUCTBUSA IO €€
JOCTH)KCHHIO: COCTaBJIATh IIJIaH JEUCTBUHM, pacIpeneiiTh

pPOJM C y4€TOM MHEHMH YYaCTHUKOB OOCYKIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOODJMHUPOBaTh M  BBINOJHATL pPabOTy B  YCIOBHUAX
peanabHOro, BUPTYaJIbHOT'O u KOMOWHHMPOBAHHOTO
B3aHMMOJCH CTBHSI,

- OCYHICCTBJIATH IMO3UTHUBHOC CTPATETHMUCCKOC IMOBECACHHE B

pa3IMYHBIX  CUTyallUsiX, MPOSBIATH  TBOPYECTBO U
BOOOpakeHH e, ObITh HMHUITUATUBHBIM

OBjaieHHe YHUBEPCAIBHBIMH PEryJsiTHBHBIMU
AeMCTBUAMU: NIPUHsITHE ce0sl M APYTUX JIIOACH:

- IPUHUMATh MOTUBHI ¥ apT'YMEHTHI APYTUX JIIOJ el Tpu
aHaJM3e pPe3yJIbTaTOB e TEIbHOCTH,

- IPU3HABaTh CBOE MPABO M MPABO APYTUX JIFOJIeH Ha OMIMOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MO3HIIMHU APYTrOro
YENIOBEKa;

B o0J1acTH 3K0/10rH4€CKOr0 BOCIIMTAHUSA:

- c(hopMHPOBAaHHOCTH IKOJOTHYECKON KYIbTYPHI, TOHUMAaHHE
BIIUSHUS ~ COLIMATbHO-DKOHOMHUYECKUX  IpOLIECCOB  Ha
COCTOSIHME TPUPOAHONM W COLUMAIBHOM Cpeabl, OCO3HAHUE

rII00aTBHOTO XapakTepa SKOJOTHUECKUX Mpodiiem;

uHpopmaruu, cetb UHTEpHET U ApyTHE);

- BJIaJICTb OCHOBHBIMHU METOAAMH HAYYHOI'O ITO3HAHHSA BCIICCTB
u XUMHUYECKUX  SIBIICHUU (mabmonieHue, HU3MEPEHUE,
HKCIEPUMEHT, MOJIEINPOBAHUE);

- UCIIOJB30BaTh CUCTCMHLIC XMMHWYCCKHUC 3HAHUA IJId IPUHATHA
peI_HCHI/Iﬁ B KOHKPETHBIX KU3HCHHBIX CUTyallUAX, CBA3AHHBIX C
BCHICCTBAMU U UXIIPUMCHCHUCM,

-YMEThb CaMOCTOATCIBHO IJIAaHUPOBATH n MNPpOBOJAUTH
OKCMEPUMEHT C  COOJIIOJICHHEM  IPaBUII
Oe3omacHoro oOpallleHHs ¢ BElIeCTBaMU U JIAOOPATOPHBIM
o0opynoBaHueMm,  (GOpPMYIMpPOBATh  LEIH  HCCICIOBAHMS,
NPEIOCTABIATH B Pa3IMYHON (pOpMe pe3ysibTaThl IKCIIEPUMEHTA,

AHAJIM3UPOBATH U OLICHUBATH UX JOCTOBCPHOCTD,

XUMHAYECKUHN

- cOpPMHPOBATH MPEICTABICHUS: O XUMHUYECKON COCTAaBJISAIOIICH
€CTeCTBCHHOHAYYHOH KapTUHBI MHpA, POJIH XUMHUHU B MO3HAHHUH
SIBIICHUH TPUPOIBI, B (POPMUPOBAHHH MBINUICHUS W KYJIbTYPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOAMMOMN
JUIE  PEHICHUS  MPAKTHYSCKUX

3aga4 n 9KOJIOTHYCCKHU

00OCHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO M IPUPOIHOU
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- IUIAHUPOBAHUE U OCYIIIECTBIICHUE ICUCTBUI B OKPY>KAIOIIEi
Cpelle Ha OCHOBE 3HAHMS LEJIed YCTOMYMBOIO pa3BUTHSA
4eJI0BEYECTBA;

aKTUBHOE  HENpUATHE  JCWCTBUH, MPUHOCALIMX  Bpexd
OKpY’KaroIllel Cpese;

- YMEHHUE MPOrHO3UPOBATH HEOJIArOMPUSITHBIE SKOJIOTHYECKHIE
MOCJIEICTBUS MPEAIPUHUMAEMBIX JEHCTBUN, NPE1OTBpalaTh
ux;

- pacIIMpEHUuE OmbITa  JEATEIBHOCTH 3KOJIOrU4ECKON
HaIlpaBJICHHOCTH;

- OBJaJeHME  HaBBIKAMH  y4e€OHO-HCCIIEI0BATENbCKOMH,
IIPOEKTHON U COLMAIbHON AESITEIbHOCTH;

cpene;

- yMeTh COOJIIO/IaTh TMpaBUja AKOJOTHYECKU I1eIeCOo00pa3HOro
MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B IIEJX
COXPAaHEHMSI CBOEro 3J0pOBbS M OKPYKAIOUIEH NPUPOTHOU
CpeIbl; YYUTHIBATh OINACHOCTb BO3JEUCTBHS Ha O KUBBIC
OPraHM3Mbl  ONPENCIICHHBIX  BEIIECTB, IIOHMMAas  CMBICI
I0Ka3aTess NpeaesIbHON 10Ny CTUMOU

KOHIIEH TPALIH;

- yME€Thb IIPOTHO3UPOBATH, AHAIM3UPOBaTh M OLICHUBATH C
MO3HUIMI SKOJOrMuecKoil 0e30MacHOCTH MOCIEACTBHS OBITOBOM
U TPOU3BOJCTBCHHOM JEATEIBHOCTH YEIOBEKA, CBA3AHHOM C
nepepaboTKOM BEIIeCTB; UCIOIb30BATh MOMYyUEHHbIC 3HAHUS JTIS
IPUHATUS TPaMOTHBIX pEIIEHUH MpodieM B CUTYyalMsX,
CBSI3aHHEIX C XMMHECH;

-YM€Tb OCO3HaBaThb OINACHOCTb BO3JEUCTBUS HA IKUBbIE
OPraHU3Mbl  ONpPENEJICHHBIX  BEIIECTB, IIOHHMAas  CMBICI
MOKa3aTeias NPEeAeIbHOM  JONYCTHUMOW  KOHUEHTpaluu, U
MOSICHATH ~ Ha  HpUMepax  CHocoObl  yMEHBLIEHHS U
IIPEIOTBPALICHNS UX BPEAHOIO BO3ECHCTBUS HA

OpPraHU3M YEJIOBEKA.

IIK 2.2

BeimonuaTe cO0pKy,
MOJTOHKY,
COeIMHEHHE, CMa3Ky U
KpEeIJICHHE Y3JI0B U
MEXaHU3MOB MallvH,
00opyaoBaHU,
arperaToB C MOMOIIBIO
pPYy4HOTO U
MEXaHU3UPOBAHHOT O
ciiecapHO-cOOpPOYHOTO
WHCTPYMEHTA B
COOTBETCTBHH C

B yacTu TPy10BOT0 BOCIIUTAHUS:

- TOTOBHOCTb K TPYyIy, OCO3HAHHE IEHHOCTH MaCTEpCTBa,
Tpynoiooue;

- TOTOBHOCTh K aKTHMBHOH JAEATEILHOCTH TEXHOJOIHYECKOH U
COLIMAJIbHON HAMPaBICHHOCTH, CHOCOOHOCTh HHHUIIMHUPOBATH,
IJJAHUPOBATh M CAMOCTOSTEIBHO  BBIMOJHATH  TaKyHO
eI TCILHOCTD,

OBaagenue YHHUBEPCAIbHBIMH y4eOHBIMU
MO3HABATEJLHBLIMH JeHCTBUSIMHU:

a) 0a30Bble JOTHYECKHE JTeHCTBHA .

- CaMOCTOATENHLHO (HOPMYIMPOBaTh W aAKTyaJM3HPOBATH

- BJIAZCTh CHCTEMOI XAMHYECKUX 3HAHUHI
(BBICOKOMOJIEK Y IIPHBIE COCOMHEHUSI, KpHUCTa/UIMYECKas
pelieTka, THUIBI XHMHYECKHX pEakuuid  (OKHCIUTENbHO-
BOCCTAHOBUTEJIbHbBIC, H5K30- M OHIOTEPMUYECKHE, PEAKIUU
HOHHOIO OOMEHa), pacTBOp, 3JICKTPOJHUTHI, HEIJCKTPOJIHUTHI,
ANEKTPOIUTHUECKAS JIFCCOIHAITHS, OKHUCJINTEb,
BOCCTAaHOBUTEJb, CKOPOCTh XMMHYECKOW PEAKIUH, XUMHYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUST XUMHUECKOTO CTPOCHUS
OpraHuYecKuX BEILIECTB AM. bytneposa, Teopust
BJIEKTPOJIMTUUECKON AMCCOLMAINK, TTepruoandeckuii 3akon J[.M.
MenneneeBa, 3aKOH COXpPaHEHHS MAacChl), 3aKOHOMEPHOCTH,

22




MIPOU3BOICTBEHHBIM
3aJJaHUEM C
COOJIIOIeHUEM
TpeOOoBaHUI OXpaHBbI
Tpyaa, MOKapHOH,
MIPOMBILIEHHOW U
9KOJOTMY ECKOM
0€e30I1aCHOCTH.

mpodJieMy, paccMaTpHBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBI TPU3HAK WM OCHOBAHUS
JUTSI CPaBHEHM S, KJIaCCU(UKAIIMU ¥ 0000 IICHNS;

- ONpEACHATh ICNU JEATSIIbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUH MX JOCTHIKCHUS,

- BBIABIMTH

3aKOHOMCPHOCTH n IMPOTUBOPCUUA B

paccMaTpuBaCMbIX SABJICHUAX,

- BHOCHUTbH KOPPCKTUBLI B ACATCIIBHOCTD, OLCHUBATDH
COOTBCTCTBUEC  PEC3YJIbTATOB o ciIsiaMm, OlICHMUBATL PHCKHU
HOCJIGI[CTBI/If/'I ACATCIIBHOCTH

- pa3BHMBATh KPCaTUBHOC MBIIIJICHUC Ipu PCIICHNHA

YKU3HEHHBIX Mpo0ieM
0) 0a30BbIE HCCJIET0BATEILCKHE TeiHCTBHS:

- BJaJIETh ~ HaBBIKAMU  y4eOHO-MCCIIENOBATEIbCKOW |
MPOCKTHOM JAeATeIbHOCTH, HABBIKAMU Pa3peIICHHS PO0IIeM;

- BEISIBJISITE MIPUYUHHO-CIICIICTBEHHBIE CBSI3U u
aKTyaJM3upoBaTh 3a/Jady, BBIJBUraTh THIIOTE3Y €€ pelIeHUs,
JUIS

YTBEP)KIEHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

HaXOoJUThb ApPryMEHTBL JOKa3aTe€JIbCTBa CBOHUX
- AQHAJIM3UPOBATH TIIOJYUYCHHBLIC B XOAC PCHICHUA 3aladu
pe3yJIbTaTbl, KPUTUYCCKHU OICHUBATL HX JOCTOBCPHOCTDL,
MMPOrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCIIOBUAX,

IMEPECHOCUTD IMO3HABATCJIIbHYIO )41

MPAKTUYCCKYTO ob0nactu KU3HCACATCIBHOCTH,

- YMETh 3HaHUS B
- YMETb HUHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIE WJEH, TMpeayiaraTh OpPUTHHAJIbHbBIC
MOAXO/bI U PEIICHUS;

- CIIOCOOHOCTh HMX UCIIOJB30BAHHWSA B II03HABATEJIEHOM M
COLIMAJIbHOM NIPAaKTHKE.

OeBiaagenue

YHUBEPCAJIbHBIMH y4eOHbIMU

CUMBOJIMUYECKHI S3bIK XHUMHUHU, TEOPUM U 3aKOHBI (Teopus
AM.

JUCCOLIMALNH,

XUMHNYECKOI'O CTPpOCHUA OpraHu4eCKux BCIICCTB

bytnepoBa, Teopus = 3IEKTPOIUTHYECKOU
nepuoanyecknii 3akoH J[.MI. MenzaeneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJIAYECKUHA S3BIK XHWMHH,
(haKTOJIOTrHYECKUE CBEICHUS O CBOMCTBAX, COCTABE, MOJYYECHUH U
0€30MacHOM HCIOJIb30BAaHUU BAXXHEHIIMX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH AESTEIHbHOCTU
YeJI0BEKa;

- chopMHUpOBATh MPEACTABIECHUS: O MaTEpUAIBHOM E€IUHCTBE
MHpPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUU PUPOJIBI; O
MEeCT€ U 3HAYEHUM XMMHHU B CHCTEME E€CTECTBEHHBIX HAayK U €€
posii B 0OECIIEUEHUH YCTOMYMBOTO PA3BUTHSI UYEJIOBEUECTBA: B
pelieHrny mpo0IeM SKOJIOTHYECKOM, IHEPTETUUECKON U MHUIIEBON
0€e30MacHOCTH, B Pa3BUTUHM MEOULMHBI, CO3JaHUU HOBBIX
MaTepHaIOB, HOBBIX HCTOYHUKOB DHEPTUHU, B 00€CIICUCHUHN

- BJIQJETh CUCTEMOM XMMHMYECKUX 3HAHUH, KOTOpas BKJIIOYAET:
(haKTOIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTABE, MOJYUCHUH U
0€30MacHOM HCIOJIb30BAaHUU BAXXHEHIIMX HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU AEATEIHLHOCTH
YelioBeKa;  OOMMX  HAyYHBIX  NPUHIUMIIAX  XUMHUYECKOTO
MPOU3BOJACTBA (HA MPUMEpPE MPOU3BOACTBA CEPHOU KHCIOTHI,
aMMHaKa, MeTaHOJIa, epepadoTKH HePTH);

- NPUMEHSTh 3HAHUS O COCTaBE€ M CBOWCTBAaxX BEIIECTB MJIA
SKCIEPUMEHTAJIbHOM  IPOBEPKHU OTHOCUTEIIBHO
3aKOHOMEpPHOCTEH  MpPOTEKaHUs peakuuii u

IMPOrHO3UPOBAHUA BO3MOKHOCTEH UX OCYIICCTBJICHUA,

THUITIOTE3
XHUMHYCCKHX

- BIAJIETh CUCTEMOW 3HAHUW O METOJ[aX HAy4YHOIr'O IMO3HAHUSA
SIBJICHUW TPUPOJIbI, MCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax W
YMEHUSMU TPUMEHATh 3TH 3HAHUS NPU DKCIIEPHUMEHTAIBHOM
HACCIEIOBAHUMA BEIIECTB W IS OOBICHEHHS XHUMHYECKUX
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MO3HABATEJBHBIMH J1€HCTBUSMU:
a)padora ¢ ungopmanueii:
- BJIQJICTh ~ HaBBIKAMHM  TOJYy4eHHs  HMHPoOpManum U3
HNCTOYHHUKOB pPa3HbIX THUIIOB, CAMOCTOATCIBHO OCYUICCTBJIATH
IIOHUCK, aHaJIu3, CUCTEMATU3alluIO )41 HHTCPIIPCTALIUIO
I/IH(i)OpMaIII/II/I Pa3JIMYIHBIX BUTOB U (bOpM MMpEaACTaBJICHUA,
- TOTOBHOCTL K CaMOpPA3BUTHIO, CAMOCTOATCIbHOCTU

U CaMOOIIPE/EIIEHUIO;
-OBJIaICHUEC HaBbIKaMU y‘IGGHO-HCCHGI{OB&TCHBCKOﬁ,

HpOCKTHOﬁ U colhaIbHOM JACATCIIBHOCTH,

OsBJaagenue
JeiCTBUSIMH:
4) COBMECTHAs JeATEJbHOCTh.

- TIOHMMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM M

YHuuBepCaJlbHbIMH KOMMYHUKATUBHBIMHU

WHANBUAYATBHOU pabOTHI;

- IPUHUMATh LU COBMECTHOM JeSITEIIbHOCTH,
OpraHu30BbIBATh W KOOPAMHHUPOBATh JEUCTBUSA IO €€
JOCTH)KEHHIO: COCTaBJIATh IJIaH JEUCTBUH, pacIpeneiiTh

pOJIM ¢ Yy4€TOM MHEHHMH Y4aCTHHKOB OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

- KOODJMHUPOBaTh M  BBINMOJHATL pPabOTy B  YCIOBHUAX
peanabHOro, BUPTYaJIbHOT'O u KOMOWHHMPOBAHHOTO
B3aMMOJICH CTBHS;

- OCYIIECTBJISITh TTO3UTHBHOE CTPATETMYECKOE IMOBCIACHHE B
pPa3NMUYHBIX  CHTyalUsiX,  IPOSBIATH
BOOOpakeHHE, OBITH MHUITUATUBHBIM

TBOPYECTBO U

SIBIGHUM, HMEINMX MECTO B MPUPOJE HPAKTHUYECKOU

JACATCIbHOCTUYCIIOBCKA U B HOBCGI[HCBHOI)'I KHU3HU,

HH(pOpMaLHNIO,
MOJy4yaeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM

- yMeTb  aHAJIU3UPOBaTh  XUMHUUYECKYIO
uH(popMmaluy, cetb IHTEpHET U Ipyrue);

- BJIaJIeTh OCHOBHBIMU METOJaMH HAay4HOT'O MO3HAHUS BEIIECTB
U XUMHYECKUX  SBJICHUH

AKCIEPUMEHT, MOZIEINPOBAHUE);

(HabmoieHue,  U3MEpEHUe,
- UCIIOJIb30BAaTh CUCTEMHBIE XUMUYECKHE 3HAHUS JJIS MPUHATHS
pCI_HeHI/Iﬁ B KOHKPETHBIX KU3HCHHBIX CUTyallUAX, CBA3AHHBIX C
BCIICCTBAMU U UXIIPUMCHCHUCM

-YMETb CaMOCTOATEIBHO IJIaHUPOBATH n
XUMUYECKUH  JKCIEPUMEHT  C co0III0IeHnEM

MIPOBOJIUTH

MPaBUIT
Oe3omacHoro oOpalleHHs C BeHIeCTBAMU U JTAOOPATOPHBIM
o0opynoBaHueMm,  (GOpMYIHpPOBATH  IETH
MPEOCTaBISATh B pa3inyHON (hopMe pe3ybTaThl SKCIEPUMEHTA,

U CCIIEOBAHMUS,

AHAJIM3UPOBATH U OUCHUBATD UX JOCTOBCPHOCTD,

N
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OBiaeHue yHMBEPCATbHBIMH PeryJasiTUBHBIMH
AeiicTBUSIMU: PUHSITHE ce0sl U APYTUX JIOAei:

- IPUHUMATh MOTHBBI U apryMEHTBI IPYTUX JIOJ1eH MpU
aHaJIM3e pe3yJIbTaTOB AEATEIbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYTUX JIt0JIeH Ha OMIMOKH;
pa3BHUBaTh CHOCOOHOCTH MOHUMATh MUP C MO3HULHU APYTroro
YeJI0BEKa;

B o0J1acTH 3K0J10rM4€CKOr0 BOCIIMTAHUS:

- c(hopMHpPOBAaHHOCTH SKOJIOTHYECKON KYJIbTYphl, TOHUMaHHE
BIIMSHUS  COLMAJIbHO-DKOHOMHUYECKHX  IIPOLIECCOB  HA
COCTOSIHUE TPUPOJHONM M COLMAJIBbHOW Cpeibl, OCO3HAHUE
rJ100a1bHOT0 XapakTepa SKOJOIMUECKUX Mpoliiem;

- IJJAHUPOBAHHUE U OCYILECTBICHUE NEHCTBUN B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HAHMA LEJed YCTOMYMBOIO pa3BUTHUSA
YEJI0BEYECTBA;

AKTUBHOE  HENpUSITHE  JCHCTBUIA,
OKpY>KaroIlen Cpere;

- YMEHHMeE NIPOTrHO3UPOBATH HEOIATONPUATHBIE KOIOTUYECKHE
MIOCJIECTBUS MPEAIPUHUMAEMBIX JEHCTBUM, IPEIOTBpALIATh

NPUHOCAIIUX  BpE.

HX;
- paclIMpeHHEe OmbITa JESITEIbHOCTH SKOJIOIMYECKON
HAIPaBJIEHHOCTH,

- OBJIAJICHUE  HaBBIKAMH  y4e€OHO-MCCIIEI0BATENhCKOM,

IIPOEKTHON U COLIMAIIBHOU JeATEIbHOCTH

- copMHUpPOBATH MPENCTABICHUS: O XUMUYECKON COCTABIISIOMICH
€CTECTBEHHOHAYYHON KapTUHBI MHMpA, POJIM XMUMHUHM B NO3HAHUU
SBIICHUM TpPUPOAbI, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM

IJI1  pellleHMs  MPAaKTHYEeCKUX 3a4ad U SKOJOTHYECKU
00OCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M HPHUPOIHOM
cpene;

- yMeTh COOJIIOJIaTh TpaBUja SKOJOTHYECKU IIEIeCOo00pa3HOro
MOBEACHUSI B OBITY W TPYAOBOW JEATETBHOCTH B IIENSX
COXPAHEHMSI CBOETO 3J0pPOBbSi W OKPYXKAIOIIEH MPUPOIHON
Cpelnbl;
OpraHU3MbI

YUYUTBIBATH  OIIACHOCTDH BOSI[GfICTBI/ISI Ha  JKHBBIC

OIPENECIICHHBIX  BEIIECTB, [OHUMAas  CMBICI
I0Ka3aTess NpeaesIbHON 10Ny CTUMOU

KOHIICHTPALIUY;

- YMETb IIPOrHO3UPOBATH,
MO3ULUI 3KOJOTHYEeCcKOil 0€301MacHOCTH MOCIEACTBUS OBITOBON
U TPOU3BOJACTBCHHOM MEATECIBHOCTU YEIOBEKA, CBA3aHHOM C

nepepabOTKOM BEIIECTB; UCIOIb30BAThH MOTYYEHHbBIC 3HAHUS JIJIS

AHAJIM3UpOBaTb MW OLCHHUBATL C

IOPUHATHA TPaMOTHBIX pELIEHUH MpodjieM B CHUTYyalMsX,
CBSI3aHHEIX C XMMHECH;

-yMeTb OCO3HaBaTb OIACHOCTb BO3IECHCTBUS Ha KUBBIC
OPraHU3Mbl  ONpPENEJICHHBIX  BEIIECTB, IIOHUMAas  CMBICI
MOKa3arens MpPeNelbHOM  JONMyCTUMOM  KOHLEHTpPAlUH, H
NOSCHATH ~ HAa  INpUMepax  CIHOCOObI  yMEHBIIEHUS U
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MPEOTBPALICHHS UX BPEAHOI0 BO3/ICHCTBHUS Ha
OpraHu3M 4elloBeKa.

IIK 3.2

BrInomHATE pEMOHT
Y37I0B 1 MEXaHU3MOB
00opyaoBaHUS,
arperaToB M MaIlluH C
COOJTIIOIeHuEM
TpeOOBaHUI OXpaHBbI
TpyJa, OKapHOH,
MIPOMBIIIIEHHON U
3KOJIOTUYECKOU
0€e3011acCHOCTH.

B yacTu TPyA10BOIro BOCIIUTAHUS:
- TOTOBHOCTb K TpYZIY,
Tpynomooue;

- TOTOBHOCTH K aKTHBHOH ACATECIIbHOCTHU TEXHOJIOTHYECKOA U

OCO3HAHUE HCHHOCTU MACTCpPCTBA,

coLlMaIbHOU HaIlpaBJICHHOCTH, CITOCOOHOCTH HHUIOUUPOBATD,

IUIAHUPOBATh M CAMOCTOSATENFHO  BBIIOJNHATH  TaKyIo
JeSITENIbHOCTD;
Osaanenue YHUBepPCAJIbHBIMH y4eOHBbIMHU

MO3HABATEJbHBLIMH AeiiCTBUSIMHU:

a) 0a30Bble JJOTHYeCKHEe AeHCTBHUA.

- CaMOCTOSATEIbHO (HOPMYJIHPOBATh W AKTYyaJH3UPOBATH
mpodJieMy, paccMaTpHBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBCHHBIA TPU3HAK WM OCHOBAHUS
JUTSI CPaBHEHM S, KJIaCCU(UKAIIMU ¥ 0000 IICHNST;

- ONpENeNATh IeTH ASATEIbHOCTH, 3aJlaBaTh HapamMeTpbl U
KPUTEPUU MX JOCTHKCHUS;

- BBIABIMTH

3aKOHOMCPHOCTU n IMPpOTUBOPCUYHA B

pacCMaTpruBaCMbIX SABJICHUAX;

- BHOCHUTbH KOPPCKTUBBI B ACATCIIBHOCTD, OLCHUBATDH
COOTBCTCTBUEC  PEC3YJIbTATOB o ciIsiaMm, OLICHMUBATL PHCKHU
HOCJIGI[CTBI/If/'I ACATCIIBHOCTH

- pa3BHMBATh KPCaTUBHOC MBIIIJICHUC Ipu PCIICHUHA

YKU3HEHHBIX Mpo0ieM
0) 0a30BBIE HCCJIEA0BATEILCKHE NeiiCTBHI:

- BJaJIETh ~ HaBBIKAMU  y4eOHO-MCCIIENOBATEIbCKOW |
MIPOCKTHOM JEATeIbHOCTH, HaBBIKAMU Pa3peIICHHS MPO0IeM;

- BBISIBIIITD MIPUYUHHO-CJIC/ICTBEHHbIE CBSI3U u
aKTyaJM3upOBaTh 3a/a4y, BBIIBUTaTh TUIIOTE3Y €€ pEelIeHUs,
HaXOJWTh  ApPryMEHTHl  JJIs

J0Ka3aTciIbCTBa CBOUX

CUCTEMOH XUMHUYECKUX 3HAHUHI
COETUHEHUS, KpHUCTaJUIMYECKas

- BJIAJIETh
(BBICOKOMOJTEKYIISIPHBIE

pelieTka, TUIBl XHMHYECKMX  peakuuil  (OKUCIUTEIbHO-

BOCCTAHOBUTEINIbHbIE, JK30- U JHAOTEPMUYECKUE, pPEeaKIUU
MOHHOTO OOMEHa), pPacTBOpP, 3JIEKTPOJIUTHI, HEJIEKTPOIMUTHI,
AIIEKTPOIUTHYECKasI JCCOIUaIus,

BOCCTAHOBHUTCIIb, CKOPOCTb XUMHYECKON peakunun, XUMHUUICCKOC

OKHCIIUTEb,

paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMUYECKOI'O CTPOEHUS
OpPraHUYeCKHX AM. bytneposa, Teopus
AEKTPOIUTUYECKON NUCCOLMALNY, NTepuoandeckuii 3akon J[.1.
MeHnneneeBa, 3aKOH COXPaHEHHUS Macchl),

BCIICCTB

3aKOHOMEPHOCTH,
CUMBOJIMUECKHI S3bIK XHUMHUHU, TEOPUM U 3aKOHBI (TEopus
CTpOEHHUSI  OpraHuyeckux Bemects A.M.
3JIEKTPOJUTUYECKON  JUCCOLMALINY,

XUMHUYECKOT O
byrnepoBa,  Teopus
nepuoanyecknidi 3akoH J[.MI. MenzaeneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XHMHH,
(haKTOJIOTUYECKHE CBEICHUS O CBOMCTBAX, COCTABE, MOJYyUYCHUH U
0€30MacHOM WCIOJIb30BAaHUN BaKHEUIIMX HEOPraHUYECKUX H
OpPraHMYECKUX BELIECTB B OBITY W MPAKTHUUYECKOU JIEATEIbHOCTH
YeJI0BEKa;

- chopmupoBaTh MPEACTABICHUS: O MaTEpPUATBHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHUI MPUPOJBL; O
MECT€ U 3HAYEHUM XUMHHM B CUCTEME €CTECTBEHHBIX HAyK U €€
posii B 00ECIEUEHUH YCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA: B
pelIeHruy mpo0IeM SKOJIOTHYECKOM, IHEPTETUUECKON U MUIIEBOM
0€30MacHOCTH, B Pa3BUTUM MEAUIMHBI, CO3JaHUU HOBBIX
MaTepHasioB, HOBbIX HCTOYHHKOB YHEPTUH, B 00€CIIeueHu N

- BJAQJETh CUCTEMOM XMMHMYECKHX 3HAHUH, KOTOpas BKIKOYAET:

(haKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTABE, MOJyYCHUH U

26




YTBEP)KIEHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

- aHaJM3UpOBaTh IIOJyYEHHBbIE B XOJ€ pEILIeHUs 3aJauu
pe3ynbTaThl, KPUTHUECKHM OLEHHUBATh HX JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHUSAX;

-yMeTh TEPEeHOCHTh 3HAHUS B  [O3HABATEIbHYIO H
MPAKTUYECKYIO 00JIACTH KHU3HEACITEILHOCTH;

- yMeTh HWHTETPUPOBATH 3HAHHMS W3 Pa3HBIX MPEIMETHBIX
obacreti;

- BBIIBUTaTb HOBBbIE WJEH, IMpeayiaraTb OpUTMHAJIbHbIE
MOJIXOAbl U PELICHMUS,;

- CIIOCOOHOCTh HMX HCHONb30BAaHUS B TO3HABATENBHOU U
COLMAJIBHOM IIPAKTHUKE.
YHHBEPCATbHBIMH
NMO3HABATEJbHBIMM J1eICTBUSAMU:
a)padora ¢ ungopmanueii:

- BJIaJACTh

OBaanenue y4eOHbIMU

HaBbIKAMU  TOJIyueHUs  uHPOpMaUuu U3

HUCTOYHUKOB DPA3HBIX TUIIOB, CAMOCTOSTEIBHO OCYLIECTBIISATH

IIOMCK, AaHalu3, CHUCTEMAaTH3allUil0 W  UHTEPHpPETALHUIo

MH(pOpMaUH pa3INYHbIX BUIOB U (POPM IpEICTaBICHMUS,

- TOTOBHOCTb K CaMOpAa3BUTHUIO, CaMOCTOSITEIIBHOCTH
U CaMOOIIPENIEIICHUIO;

-OBJIaJICHHE HAaBbIKaMM y4eOHO-HCCIIe10BaTENbCKOM,

MPOEKTHOM U COLUAIBHON J1ESITENbHOCTH;

OsBianeHnue
JelCTBUSIMM:
a) COBMECTHAsI 1eITeJIbHOCTD.

YuuBepCaJbHBIMH KOMMYHUKATHBHBIMH

0€30MacHOM HCIOJIb30BAaHUU BAXXHEHIIMX HEOPraHUYECKUX U
OPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU IEATEIHHOCTH
YeloBeKa; OOIMMX  HAyYHBIX  NPHHIMIAX  XHUMHYECKOTO
MPOM3BOJICTBA (HA MpPUMEpPE MPOU3BOACTBA CEPHOU KHCIIOTHI,
aMMHaKa, MeTaHoJIa, epepaboTku HedTH);

- NPUMEHATh 3HAHUS O COCTABE M CBOWCTBAaxX BEIIECTB MJIA
SKCIEPUMEHTATBHOU
3aKOHOMEpPHOCTEN
MIPOrHO3UPOBAHUS BO3MOXHOCTEHN X OCYILECTBJICHMUS;

- BJIAJIETh CUCTEMOW 3HAHUWA O METOJAX HAYyYHOrO IO3HAHUSA
SBJICHUW TPUPOABI, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX U
YMEHUSIMU NPUMEHATHh 3TU 3HAHUS IPU SKCHEPUMEHTATbHOM
WCCIENOBAHUM BEMIECTB H 1 OOBSCHEHHS] XUMHYECKHX
npupozae
JEesTeIbHOCTUYEIIOBEKA U B MOBCEIHEBHOM )KU3HU;

IMPOBCPKU THUIIOTE3 OTHOCHUTCJIbHO

MMPOTCKAHUA XUMHYCCKHUX peaKuHﬁ n

SIBJICHUM, HWMEIOIMX MECTO B MPaKTHU4 ECKOMN

HH(pOpMaLHNIO,
MOJy4yaeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM

- YMETb AHAJIM3UPOBATH XUMHUYCCKYIO

uH(popmaluu, cetb IHTEpHET U Ipyrue);

- BJIQZIETh OCHOBHBIMU METO/aMHU HAY4YHOI'O I1O3HAHUS BEILECTB
U XUMHUYECKHMX  sBJIeHMH  (HaOmroneHwe,  U3MepeHue,
AKCIEPUMEHT, MOJEINPOBAHUE);

- UCIOJIb30BATh CUCTEMHbIE XMMUYECKUE 3HAHUS JJIS IPUHATUS
pelIeHU B KOHKPETHBIX JKU3HEHHBIX CUTYyallUsiX, CBA3AHHBIX C
BEILECTBAMU U UXIIPUMEHEHUEM;

-yMeTb  CaMOCTOSITEIbHO

IJIaHUPOBATH n IIpOBOJAUTH

XUMHUYECKUN  IKCHEPUMEHT C  COOJIIOJIGHHEM  IPaBHII

Oe3omacHoro oOpallleHHs C BEHIeCTBAMU U JTAOOPATOPHBIM
dbopmynupoBaTh  IENU

000pyI0BaHUEM, M CCIIEIOBaHUS,
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- TIOHMMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W
WHIUBHIYyaTbHON PabOTHI;

- IPUHUMATh J1.(SH) % COBMECTHOM JIEeITESIIbHOCTH,
OpraHM30BbIBATH M KOOPAMHUPOBATH JEUCTBUS IO €€
JIOCTHKEHHIO: COCTaBJIATh IUJIAH JIEUCTBHUM, paclpeneisiTh
pPOJIM C y4E€TOM MHEHHMH yYaCTHUKOB OOCYXJAaTh PE3YIbTAThI
COBMECTHOM paboThI;

- KOOPJUHUPOBaTh M BBINOJHATH padOTy B  YCIOBHUAX
peansbHOoro, BUPTYaJIbHOT'O u KOMOWHHMPOBAHHOTO
B3aHMMOJCH CTBHSI,

- OCYIIECTBJISATh MO3UTUBHOE CTPAaTErHMUYECKOE IMOBEICHHUE B
pa3IMYHBIX  CHUTYyalUsX, HPOSABIATH  TBOPYECTBO U
BOOOpakeHH e, OBITh MHUITUATUBHBIM

OBJaieHHe YHUBEPCAIbHBIMHU PeryJATUBHBIMHU
AeiicTBUSIMU: NPUHSITHE ce0sl U APYTUX JIOAei:

- IPUHUMATh MOTHBBI M ApI'yMEHTBI JPYTUX JIOJeN pH
aHaJiM3e pe3yJIbTaTOB JAEATEIbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYTUX JItOJIeH Ha OMIMOKH;
pa3BUBATh CIMOCOOHOCTh MOHUMATh MHUP C MO3HUIIMHU JAPYTrOro

YeJIOBEKa;
B o0Js1acTH 3K0/10rH4€CKOr0 BOCIIMTAHUSA:

- C(pOPMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYpPbl, TIOHUMaHHE
BIIMSIHUSL ~ COLUUAIIBHO-DKOHOMUYECKMX  NPOLIECCOB  HA
COCTOSIHUE TPUPOJHONM M COLMAJIBbHOW Cpeibl, OCO3HAHUE
rJ100aIbHOTO XapaKTepa dKOJIOTUUECKUX MPoOIieM;

- IJJAHUPOBAHUE U OCYILUECTBICHUE JEUCTBUM B OKpYKarOIIEH
Cpelle Ha OCHOBE 3HAHMS LEJed YCTOMYMBOIO pa3BUTHS
YeJI0BEYEeCTBA;

AKTUBHOE  HENpUSATHE  JEHCTBUH, MPUHOCSIIUX  Bpen
OKpY>KaroIllen Cpere;

- YMEHHE MPOrHO3UPOBATH HEOIATONPUSATHBIC YKOJTOTUUECKHUE

MPEOCTaBIATh B Pa3nuyHON (opMe pe3ybTaThl SKCIEPUMEHTA,
AHAJIM3UPOBATH U OLIEHUBATh UX JTOCTOBEPHOCTD;

- chopMupoBaTh MPEACTABICHUSA: O XUMUYECKOM COCTaBIIAIOLIECH
€CTECTBEHHOHAyYHOHW KapTHHBI MHpa, POJIM XMMHUHU B MO3HAHUU
SBJICHUM TpUpOAbl, B (POPMUPOBAHUM MBILIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIbHOM TIpaMOTHOCTH, HEOO0XOIUMOM
JJIA peuicHus MPaKTUYICCKUX 3aga4 n 3KOJOI'H4Y€CKU
00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO U IPUPOIHON
cpene;

- yMeTh COOJIIOJAaTh IpaBUiIa 3KOJOTMYECKH I1€IeCO00pa3HOro
IIOBCACHHUA B 6LITy n pr,Z[OBOﬁ AJCATCIIPHOCTH B ILCIAX
COXPAaHEHMSI CBOEro 3J0pPOBbS M OKpYKAKOLIEH HNPUPOAHOU
CpEabI; YUYUTHIBATH OIIaCHOCTH BOSHeﬁCTBHH Ha  XKHMBBIC
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MOCJIE/ICTBUS TIPEANPUHUMAEMbBIX JIEHCTBUN, MPEAOTBPAIIATh

HX;

- pacllMpeHHE OIbITa JIeSITEIbHOCTU 3KOJIOTMUYECKOMN
HaMpaBJICHHOCTH;

- OBJIAJICHUE  HaBBIKAMH  y4eOHO-MCCIIEIOBATEIhCKOM,

IIPOEKTHON U COLIMAIIBHOU JeATEIbHOCTH

OpraHMU3Mbl  OINPEIEJICHHBIX  BEIIECTB, IMOHUMAas  CMBICI
IIOKa3aTels NPeAebHON Oy CTUMON

KOHIICH TPALIHH;

- yM€Th MPOTHO3UPOBATH, AaHAJMU3UPOBaTh U OLICHUBATH C
MO3UIMI HKOJOrMYECKOM Oe30MacHOCTH IMOCJIEACTBUSA OBITOBOM
U TIPOU3BOJICTBEHHOM JAEATEIIbHOCTH 4YEJIOBEKa, CBSA3AHHOM C

nepepa60T1<0P“I BCHICCTB; UCIT0JIb30BATh MMOJIYYCHHBIC 3HAHUWA JIJIs

NPUHATHS TPAMOTHBIX pEIICHUH TpoOJieM B  CHUTYyalusXx,
CBSI3aHHBIX C XHMMHEH;

-yMEeTh OCO3HaBaThb OMNACHOCTb BO3JECUCTBUA Ha KUBBIE
OpraHW3Mbl  ONPEIAECJICHHBIX  BEIIECTB, IOHUMAas  CMBICI
MoKa3aTeis MpeAeabHOM  JIONMYCTUMOW  KOHIIEHTpAlUHWH, U
MOSICHATh ~ HA  NOpUMEpax  CHOCOOBIl  YMEHBIICHUS |

MpEeAOTBPALIEHUS UX BPEIHOrO BO3/ICHCTBUS HA
OpPraHU3M YEJIOBEKA.
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2.CTpyKTYypa U coep:kaHue 00111e00pa30BATENbHOM TUCITUIITHHBI « X1 MHSD)

2.1 O6beM JUCHUNIMHBI U BUABI Y4eOHOH padoThl

Bun yueOHoii padoThl O0bem B
yacax

O0beM 00pa3oBaTe/IbHON NPOrPaMMBbI AUCHHUIIINHBI 78

BT.4.

OcHoOBHOe coep:kaHue 78

BT. 4.:

TEOpETHUECKOEe 00y4deHue 39

NPAaKTHYECKUE 3aHATUS 39

B T.Y. KOHTPOJIbHBIE pabOThI 2

IMpome:xyrounas arrectanus (qugepeHINPOBAHHBIN 324€T) 2
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2.2 TemaTH4eCKHii IIAH U COEePKAHNE TUCHUTLINHBI

HaumenoBanue Coaep:xanue y4eOHOro marepuajia (0CHOBHOE H NPO(ecCHOHAIBHO-0PHEHTHPOBAHHOE), O0bem | Dopmupyembie
pas3aeiioB U TeM JabopaTopHbIe U 4acoB KOMIIeTeHIIMH
NPaKTHYEeCKHE 3aAHATHS, IPUKJIATHONH MOIYJIb
1 2 3 4
OcHOBHOE co/iep:KaHne 78
Pasgen 1. OCHOBBI CTPOCHUS BelECTBA 6
Tema 1.1. OcHoBHOeE coepxkaHue 4 OK 01
Crpoenne atomoB | TeopeTuueckoe o0yueHue 2
XUMHYCCKUX CoBpeMeHHas MOJIeIb CTPOCHHUS aToMa. DIIeKTpOoHHas KoHHUrypauus atroma. Kinaccuukanus XuMU4ecKuX
SJICMCHTOB U 3JIEMEHTOB (s-, P-, d-3;1eMeHThI). BasieHTHBIC 31K TPOHBI. BaneHTHOCTh. DIEKTPOHHAS TPUPO/Ia XUMUIECKOU
npupoaa CBSI3U. DJICKTPOOTPpHUIIATEIbHOCTh. KOoBasieHTHasI CBsA3b, €€ Pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHUs
XUMAYECKON (oOMEeHHBIN ¥ TOHOPHO-aKIENTOPHBIN). MloHHas cBsi3b. MeTayumueckasi CBa3b. BomopoaHas cBs3b. 2
CBsA3U MexMOoIIeKyJIIpHbIE B3aUMO/ECHCTBHSI.
N3oTronsl, 0CHOBHOE U BO30YXJACHHOE COCTOSTHUE aTOMa, THOPUIN3aIHs aTOMHBIX OpOUTasei.
IIpakTnyeckue 3aHATUSA 2
Pemienre mpakTHUECKUX 3a/1aHUI HA COCTaBJICHUE AJIEKTPOHHO-Tpaduueckux Gopmy ssemeHToB 1-4
MIEPUOJIOB.
Pemenue 3agannii Ha UCNOJIB30BaHNE XUMHYECKOW CUMBOJIMKM M HA3BAHHUM COEIMHEHUH 110 HOMEHKIIAType )

MEXAYHApOJHOIO COI03a TEOPETUYECKON U MPUKIATHON XMMHUU U TPUBHATIbHBIX HA3BAHUI JUI COCTABJICHUS
XMUMHUUYECKUX (POPMYJI IBYXaTOMHBIX COEAMHEHUN (OKCUIOB, CyIb(HUA0B, TUIPUIOB U T.I.) U IPYTUX
HEOPraHMYECKUX COEANHEHUH OTAENIbHBIX KJIACCOB.
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Tema 1.2.
[Tepuoanueckuit
3aKOH 1 Tabimma

JI.1. Menneneera

OcHoBHOE coepkaHue

TeopeTuyeckoe od0yueHue

IIpakTHyeckue 3aHATHUSA

Ilepuoanueckas cucrema xumudeckux 3yemeHToB J[.1. Menneneera. ®usnyeckuii cMbica [lepruoanyeckoro
3akona /[.M1. MenpaeneeBa. 3aKOHOMEPHOCTA U3MEHEHHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB, 00pa3yeMbIX MU
MPOCTBIX U CJIOKHBIX BELIECTB B COOTBETCTBUU € MOJIOKEHUEM XUMUYECKOr 0 3JeMeHTa B Ilepuoanyeckoi
cucrteMe. MuUpoBO33peHUECKOe U HayyHoe 3HaueHue [lepuoanueckoro 3akona [[.M. Menneneesa. [Iporuosst
JA.N. MenneneeBa. OTKpbITHE HOBBIX XMUMHUUYECKUX 3JIEMEHTOB.

OKO1
OK 02
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Pemenue MPaKTUKO-OPHUCHTUPOBAHHBLIX TCOPCTHUICCKUX 3aJaHuil Ha XapaKTCPpU3alu0 XUMHUICCKUX
3JICMCHTOB

«Metannieckue / HEeMETaUIMYeCKUE CBOKWCTBA, AJIEKTPOOTPUIIATEIILHOCTh M CPOJICTBO K DJICKTPOHY
XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B IEPUOIUYECKOI
cucteMe xumuueckux 3yemeHToB J[.M. MeneneeBay.

Pa3znen 2. XuMuyecKkue peakiumu

10

Tema 2.1. Tunst
XUMHYECKUX
peakuuin

OcHoBHOE coepKaHue

OKO1

Teopeanecxoe oﬁyqelme

Knaccudukanus v TUIIBI XUMHYECKUX PEAKIIUNA ¢ y9aCTHEM HEOpPraHMYeCKHX BeriecTB. KomnyecTBeHHbIE
OTHOIIIEHUS B XUMUH. OCHOBHBIE KOJINYECTBEHHBIEC 3aKOHBI B XUMHUH M PACUETHI 10 YPAaBHEHUSIM
XUMHUYECKUX peakiuii. Mo Kak eMHUIA KOJIMYeCcTBa BemiecTBa. MossipHast Mmacca. 3aKOHBI COXpaHEHUs
MacChl ¥ SHEpPruM. 3akoH ABorajapo. MossipHbIii 00beM ra3oB. OTHOCHUTEIbHAS TJIOTHOCTh Ta30B.

Peakmnn xommnnexkcooOpa3oBaHus C y4aCTHEM HEOPTaHUYECKUX BEHIECTB (Ha MpUMEpE TUIPOKCOKOMILIEKCOB
[IMHKA W aJTIOMUAHHMSA).

IIpakTHyeckue 3aHATHUSA

CocrapyieHUE YPaBHEHUM peaklnii COeAMHEHUS, Pa3JIOKECHUS, 3aMEIeHns, OOMEHa. Y paBHEHUS peaKInii
TOpPEHHsI, HOHHOTO 00MEeHa, OKUCIICHHS -BOCCTAHOBJICHUS.

Pacuer konM4eCTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEUIECTB U MPOJAYKTOB peakiuu. Pacuer
KOJIMUYECTBEHHBIX XapaKTEPUCTUK MPOJIYKTa PEAKIIUN COSTUHEHHUS, €CIIU OJTHO U3 BEILIECTB JIaHO B U30BITKE
W/WIH COAEPKUT TpUMecH. PacueT MaccoBoii MM 00b€MHOM JTOJM BBIXOa TPOAYKTA PEAKIIUU COCTUHCHHS
OT TEOPETUUECKH BO3MOKHOT0. Pacuer 00beMHBIX OTHOIIEHHH ra30B. PacueT Mmaccel (00beM, KOJTMYECTBO
BEI[ECTBA) MPOAYKTA PEAKIMH, ECIIM OJJHO U3 BELIECTB JaHO B BUJE PACTBOPA C OMpeIeIEHHOI MacCOBOU
J10JIEN PACTBOPEHHOT' O

BELIECTBA.

VYpaBHEHUs1 OKUCIIEHUS-BOCCTaHOBNEHUS. CTeneHb oKuciaeHus. OKUCIUTENb U BOCCTAHOBHUTEITb.
OKUCINTEIBHO- BOCCTAHOBUTEILHEIC p€aKkuuu B Nprupoac, Mponu3BOACTBECHHBIX IMTpoHeCCax U
KU3BHCACATCIILHOCTH OPraHu3MOB. OKHUCIUTEILHO-BOCCTAHOBUTEIbHBII noTeHOHal CpCabl. CocTaBiienue u
YpaBHUBAHHUEC OKHUCIIUTCIIbHO- BOCCTAHOBUTCIbHBIX peaKLlI/Iﬁ MCTOAOM JJICKTPOHHOI'O Oamnanca. Tunuunele
HEOPraHNu4eCKHUEC OKUCIUTCIIN U

BOCCTAHOBUTENM. DJIEKTPOJIU3 PACTBOPOB U PACIIIABOB COJICH.
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Tema 2.2.
DJIEKTPOJIM THYECKA

OcHoBHOE coiep:kaHne

Teopernyeckoe odyueHue

OK 01
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1 TACCOLIUAIIN
U MOHHBIN
oOMeH

Teopust aneKTponuTUYECKON qucconuanuu. Peakiuu nonnoro ooMerna. CoctaBieHne peakiiuii HOHHOTO
obMeHa IMIyTEM COCTAaBJICHUS UX ITOJIHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHHﬁ.

l'unponus coneid. 3HaueHUE TUAPOIM3A B OMOIOTHYECKIX 0OMEHHBIX Mporieccax. [[pumeHenune rupoimsa B
MIPOMBILJIEHHOCTH.

IMpakTHyeckune 3aHATUA

CocraBneHue peakiiuii HOHHOro OOMEHa MyTeM COCTABJIEHUS UX MOJHBIX U COKPALICHHBIX HOHHBIX
YPaBHEHHUM.

HccnenoBanue cpeabl pacTBOPOB cojiel, 00pa30BaHHBIX CUIIBHBIMU M CJIA0BIMU IPOTOIMTAMHU, U UX PEAKIIUIM
C pacTBOpaMu I1eJ04u 1 kKapOoHaTta HaTpusl. COCTaBJIEHUE PEaKIMil THAPOJIN3a COJEH.

Pa3zgen 3.

CTpOEHI/Ie M CBOMiCTBa HEOPraHu4e€CKUuX BEIeCTB

16

Tema 3.1.
Knaccu uxanus
, HOMEGHKJIaTypa
U CTpOCHHUE
HEOPTraHUYECKU
X BEIIECTB

OcHOBHOEe co/iep:KaHKne

OK 01

Teopernueckoe od0yueHue

OK 02

[TpenmeT Heopranuveckoi XuMuu. BzanMocBs3b Heopranudeckux BemiecTB. Knaccudukanus
Heopranuyeckux BemecTs. [IpocTeie u ciaoxHbie BeniecTBa. OCHOBHBIE KIJIACCHI CII0KHBIX BEIIECTB (OKCH/IBI,
TUAPOKCUJIBI, KUCJIOTHI, conr). HoMeHkaTypa u Ha3BaHHWE HEOPraHUYECKUX BEILECTB UCXO/S U3 UX
XUMHUYECKOH (pOpPMyJIBI MM COCTABIIEHNE XUMUYECKOW (hOPMYITBI HCXO/I U3 Ha3BaHUS BEIECTBA 11O
MEXTYHApOIHON UM TPUBHAIIBHON HOMEHKJIATYpE.

MexMorekyJisipHble B3auMmoaeincTeus. Kpucramoruapatsl. ArperaTHble COCTOSIHUS BELIECTBA.
Kpucrammueckue u amopgHsbie BeniecTa. TUIBI KPUCTAIITHYECKUX PEIIETOK (ATOMHAsI, MOJIEKYJISIpHAS,
MOHHAas, MeTaJUINYecKast). 3aBUCUMOCTb (PU3NUYECKUX CBOWCTB BEIIECTBA OT THIA KPH CTAJIIMYECKON
pemerkd. [IpuarHbI MHOT000pa3usl BEIIECTB.

COBpeMeHHBIG MMpeaACTaBJICHUA O CTPOCHUHN TBCPALIX, KUJKUX U ra3006pa3H51x BCIIICCTB. >KI/I,HKI/I€
KpuCTaJlJIbl.

HpaKanecxue 3aHATHSA

Pemenue 3amau Ha pacder MaccoBOM 10iM (Macchl) XUMHUYECKOrO dJeMeHTa (COSAMHEHUs) B MOJEKYJIe
(cMecn). PemieHre mpakTHYECKUX 3alaHHMM MO KJacCH(PHKAI[MH, HOMCHKIATYPEe ¥ XUMHUYECKHM (hopmysiam
HCOPraHM4YC€CKHUX BCIICCTB Pa3JIMYHBIX KJIaCCOB (HaSI)IBaTB " COCTaBJIATH q)OpMyJ'II)I XUMHYCCKHUX BCUICCTB,
ONpeneNsIThIIPUHAIICKHOCTD K KJIacCy).
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Tema 3.2. OcHoBHOE conep:kanue OK 01
dusnko- Teoperudeckoe ody4eHue OK 02
XMMHYIECKUC Mertamnbl. O6umme pusnueckne U XUMHYECKHe CBOKCTBA MeTaiuioB. CriocoOb! moaydeHus. 3HaueHue
CBOHCTBA METAJIJIOB U HEMETAJIJIOB B IPHPOJIC U KU3HEISATEIIBHOCTH YeIOBEeKa U OpraHu3MoB. Koppo3us MeTaiios:
HCOPraHW49CCKUX | gyppl KOPPO3HMH,CIIOCOOBI 3aITUTHI METAIIIIOB OT KOPPO3UH.
BeIIeCTB Hemeramnsl. O61ue Gu3nuecKre 1 XMMUYECKHE CBOMCTBA HeMeTa/utoB. TunnvHbIe cBOWcTBa MeTasioB 1Y —

Y1I rpynn. Knaccudukaiius 1 HOMEHKJIaTypa COeMHECHUI HemeTauioB. KpyroBopoThl OMOTr eHHBIX

AIIEMEHTOB BIIPHPOIE.

XVUMHUUECKHe CBONCTBAa OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEIIECTB (OKCHJIOB, THAPOKCHIIOB, KHCIIOT,

coJieil u ap.). 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB IIPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUH,

BBICIINX OKCHJ/IOB UT'HIPOKCHJIOB.

IIpakTHyeckue 3aHATHS

CocraBieHue ypaBHEHUI XMMUYECKHX PEAKIMH C YYACTUEM MPOCTHIX U CI0XKHBIX HEOPraHUYECKHUX BEIIECTB!

OKCHJIOB METAJVIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBAaHUH U

aM(OTEpHBIX THAPOKCUI0B, HEOPraHUYECKUX COJICH, XapaKTEPU3YIOIMX X CBOMCTBA.

Pemienne npakTHKO-OPHEHTHPOBAHHBIX TEOPSTUUECKHX 3aJaHUI Ha CBOMCTBA M MOMyYCHUE HEOPraHUIECKUX

BEIIIECTB.
Tema 3.3. OcHoBHOE coaepiKaHue OK 01
[IponsBoacTBO Teopernueckoe od0yuenue OK 02
HCOPraHUHCCKUX | Ofmue npeIcTaBICHUs O MPOMBIIUICHHBIX CI0CO0aX MOJTY4YEHHs XUMHUYECKHUX BEIIECTB (HA MpHMepe K 1.1
BCIICCTB. IPOU3BOJICTBA AMMHUAKa, CEPHOM KUCIOTBI).
3HavyeHue u

MIPpUMCHCHUEC B

UYepHas u nBeTHas Metayuryprus. [IpakTuaeckoe npuMEeHEeHNe IEKTPOIN3a Ul TOIY4Y€EHHUs ET0YHBIX,
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OBITY U Ha

mICJIOYHO3EMCIIBHBIX MECTAJIZIOB U AJIFOMUHU . CTeKJI0 U CHIIMKaTHas IMPOMBIINIJICHHOCTD.

MIPOU3BOCTB [Tpobiiema 0TX00B ¥ TOOOYHBIX MTPOIYKTOB.
e IpakTHyeckune 3aHATUA 1
Pemenue nmpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN O POJM HEOPraHWYECKOM XMMHUU B PA3BUTUU MEIULIMHBI,
CO3/IaHUM HOBBIX MAaTE€pHAJIOB (B CTPOUTEILCTBE U JP. OTPACISX HPOMBIIIICHHOCTH), HOBBIX HMCTOYHHUKOB 1
SHEpruu (aJIbTEepHATUBHBIC UCTOYHUKH SHEPIrUM) B PEIICHUHM MPOOJIEM 3KOJIOTMUYECKOM, SHEPreTHYecKor U
MUIIEBONOE30I1aCHOCTH.
KonTtpoabHas 1
padora 1
Pazgen 4. CTpoeHne 1 CBOHCTBA OPraHNYeCcKNX BellecTB 19
Tema 4.1. OcHOBHOEe co/iep:KaHKne 4 OK 01
Knaccupukanus, | Teopermueckoe odyueHue 2
CTPOCHUE U [Ipenmer oprannveckoil XuMUH. B3anMoCBsI3b HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB.
HOMCHKJIATYypa XUMHUUYECKOE CTPOCHHE KaK MOPSIIOK COETMHEHHUSI aTOMOB B MOJIEKYJIE€ COTJIACHO UX BaJIeHTHOCTU. OCHOBHbIE
OpraHHC€CKUX TOJIOKEHUSI TEOPHUU XMMHUYECKOTO CTPOEHUsI opraHuueckux coeauHeHuit A.M. BbytinepoBa. YriaepoaHblii
BCIICCTB CKEJIET OpPraHWYecKOi MOJeKylbl. MONEKyIsIpHblE ¥ CTPYKTYpHBIE (pa3BepHYThIC, COKpAILICHHBIC)
XUMHUYEcKne GOopMyJibl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHUYECKOTO CTpOeHUs Mojekyis. M3omepus u 2
M30MeEpHI (CTPYKTYpHas1, TeoMeTpudeckas (nuc-tpaHc-uzomepusi). KpaTHocTh XUMUYECKOH CBSI3H.
[TonstTe o QyHkuuMoHanmbHOM Tpymme. [IpuHOMOBI KIACCH(PUKAIMKM  OPraHUYECKUX COCAMHEHHH.
Mex1yHapoIHassHOMEHKJIATypa U MPUHLIUIIBI HOMEHKIIATYPbl OPraHU4eCKUX COSIMHEHUH.
IIpakTnyeckue 3aHATUSA 2
Homenknatypa oOpraHuyeckux COEIMHEHHMH OTIEJIbHBIX KJIACCOB (HACBHIIICHHBIC, HEHACBHIIICHHbIE U
apoOMaTHYeCKHE YTIEBOIOPOAbI, CIUPTHL, (PEHONbI, albAeruipl, KETOHbI, KapOOHOBBIE KHCIOTHI U Ap.)
CocraBiieHre NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OpraHMYECKUX BELIECTB OTAEIbHBIX KJIacCOB, 2
UCTONB3ysl HMX Ha3BaHUWA IO CUCTEMaTHYecKoil HoMeHkiaType. PacueTsl mpocrteiimeil ¢dopmyisl
OpraHUYeCcKON MOJIEKYJIBLUCXOI U3 3JIIEMEHTHOI0 cocTaBa (B %).
OcHOBHOe coiep:KaHue 9 OK 01
Teopernueckoe odyuenune 5 |[OK02
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Tema 4.2. OU3NKO-XUMHYECKHE CBOICTBA OPraHUYECKUX COSTUHEHUH OTAENbHBIX KIacCoB (0COOEHHOCTH
CBoiicTBa KIIacCU(pUKAIIMUU HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJOTHYECKUH psl U o01mas GpopMyna; u3oMepus;
OpraHUIecKIX ¢u3nyeckre CBONCTBA; XMMUYECKUE CBOMCTBA; CIIOCOOBI ONy4YEHUs):
COEIMHECHUHN — IpeAeIbHbIC YIIIEBOAOPOAbI. l'openue metraHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TEMJia B

MPOMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKACHHUE B IPUPOJIE U TIPUMEHEHHE

aJIKaHOB;

— HemnpeaeIbHble U apOMaTUYECKUE yTriIeBoAopoabl. [lomuMepu3anus 3THIIEHa KaK OCHOBHOE HaIlpaBJICHUE

€ro UCIoNIb30BaHus. ['opeHne aneTniieHa Kak MCTOYHUK BBICOKOTEMIIEPATyPHOr0 IJIAMEHH JJIsl CBApPKH U

pe3Ku

METaJIOB;

— KHUCJIOPOJACOAepXallue COeOUHEHHs (CIUPTBl M MpocThie 3(UpHl, (EHONbI, albJeruabl U KETOHBI,

KapOOHOBBIE KHCJIOTHI M HMX HNpou3BOAHBIE). IIpakTHueckoe NpUMEHEHUE ATUJIEHIJMKONIS, TJUIEpUHa,

¢denona. Ilpumenenue Qopmanpaeruaa, aneTanbaeruja, YKCyCHOM KHUCIOTHL. Mbplla Kak COJHM BBICIIUX

KapOOHOBBIX KHCIIOT. MoMoIIMecBONCTBA MbLJIa;

— a30TcolepKalre CoOeTUHEHUs (AMUHBI 1 aMHUHOKHCJIOTHI, O€JIKHN).

IIpakTHYyeckue 3aHATHS

Pemenue nenouek npeBpanieHU Ha TEHETUUECKYIO CBA3b MEXKY KJ1acCaMU OPraHMUYECKUX COEIUHEHUH C

COCTABJICHMEM HA3BAHUI OPraHMYECKUX COCAVMHEHMI MO TPUBUAIBHON NI MEXIYHAPOIHON

CHUCTEMaTUYECKOMHOMEHKIIAType. Pelenne pacueTHbIX 3a4a4 110 YPaBHEHUAM PEaKIU C y4aCTUEM

OpraHUYEeCKUX BEIIECTB.
Tema 4.3. OcHOBHOE coiep:KaHKne OK 01
Opranuueckue Teopernueckoe od0yueHue OK 02
BCIIICCTBA B buooprannueckue coennnenus. [Ipumenenue u 6uonorudeckast poib yrieBoaoB. OKHCIEHUE YTIIEBOIOB — K21
KUSHENCATCIBHOC | ycTOYHMK SHEPTUU KUBBIX Opranu3MoB. O01acTu mpuMeHEeHUsT aMUHOKUCIIOT. [IpeBpanieHus OeIKoB MUIIN

TH YeJI0BEKa.
IIpousBoacTBO 1

B opranusme. buonorunueckue ¢yHkuuu OenkoB. buonornueckue (yHKIHUM KXuUpoB. Posib opranuueckoit
XMMMH BpELIEHUU ITP0o0JIeM NUILEBON 0€30I1aCHOCTH.
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IIPUMEHEHUE HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. CtpoeHue HykiaeotuaoB. CoctaB HykienHoBbIX kucioT (IHK,
OpraHUYeCcKUX PHK). Poib HyKJIEMHOBBIX KUCIIOT B KU3HEACATEIBHOCTH OPraHU3MOB.
BEILIECTB B
MPOMBIIIICHHOCTH
[Tpou3BOICTBO OpPraHMYECKUX BEIICCTB: IMPOU3BOICTBO METaHOJa, Nepepaborka HepTu. [lonmmd THieH Kak
KPYITHOTOHHQ)XHBI TPOAYKT XHMHYECKOro IIpou3BoiACTBA. [lpuMeHeHue stuieHa. [Ipow3BoacTBO U
NpUMEHEHNE KaydyKa U PE3HHBIL.
CHUHTETHYECKHE M HCKYCCTBCHHBIC BOJIOKHA, WX CTpPOCHHME, CBOWCTBA. [IpakTHYecKoe HCIOJIb30BAaHHE
BOJOKOH. CHHTETHYECKUE TIJICHKU: M30JIUS IS IIPOBOJIOB, MEMOPaHbI JUI ONPECHEHUS BOJIBI, 3aIlUTHbIE
IUICHKA IS aBTOMOOWIIEH, IJIACTBIPH, XHPYPrUYecKue NOBsS3KM. HOBBIE TEXHOJNOrMM JanbHEHIIero
COBEPIIICHCTBOBAHUS MTOJMMEPHBIX MAaTEPHUAIIOB.
Posib oprannueckoii XuMUH B PEIICHUU MPOOJIEM IHEPreTHIecKol 0€30MacHOCTH, B PA3BUTHH MEHIINHbI,
CO3/IaHUU HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB SHEPIrUH (AIbTCPHATHBHBIC HCTOYHUKH SHEPTHN).
IIpakTHYyeckue 3aHATHS
Pemienne nmpakTHKO-OPHEHTUPOBAHHBIX 3aJaHUI 110 COCTABICHUIO XUMUYECKUAX PEAKIIMH, OTPasKAIOIINX
XUMHUYECKYI0 aKTUBHOCTh OPraHUYECKUX COCAMHCHHUHN B PA3JIMUHBIX cpeiax (PHUPOIHBIX, OMOIOrHYECKHX,
TEXHOTCHHBIX).
Paszpea S. Kunernyeckue v TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUA XUMHYECKHX PeaKIHU i
Tema 5.1. OcHoBHOE coiepxKanmne OK 01
Kunernueckue Teoperuveckoe odydeHue OK 02
3aKOHOMCPHOCT Xumnueckue peaknuu. Kmaccudukamuss XUMHUYECKMX peakluii: 1Mo ¢a3oBOMY COCTaBy (FOMOIEHHbIE U
1 IPOTCKAHNA reTeporeHHbIE), IO UCIIOJIb30BAHHIO KaTallN3aTopa (KaTAIMTHISCKIE U HEKATaTNTHY eCKUe).
XAMHICCKUX CKOpOCTh peakIyH, €€ 3aBUCHMOCTh OT pa3IHYHBIX (PAaKTOPOB: MTPHUPOABI PEATUPYIOIIUX BEIIECTB,
peakiuit KOHIICHTPAIIMM PEearupyrollnx BeIIecTB, TemrepaTypsl (mpaBwio Banrt-I'odda), mmomamy peakumoHHON

MIOBEPXHOCTH, HAaJIMUUs KaTajau3aTopa. Posib kaTain3aTopoB B IPUPOJE U IPOMBIIITIEHHOM IPOU3BOCTBE.
OHeprusi akTUBalUKM. AKTHBUPOBaHHbBIM komrulekc. Karanmuzatopsl M kaTtanu3. Posp karanmmszaTopoB B
IPUPOJIE UIPOMBILIIEHHOM IPOU3BOJICTBE.

IIpakTHyeckune 3aHATUA
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Pemenue pacueTHbIX 3a1a4.
Perienre npakTHKO-OpUEH TUPOBAHHBIX 3aJaHUI HA aHAIU3 (PAKTOPOB, BIUSIOLIMX HA U3MEHEHHE CKOPOCTH

XUMHUYECKON pEAKIIHH.

Tema 5.2.
TepmoaunamMuueck
ne

3aKOHOM EpHOCTHU
MPOTEKAHUS
XUMHYECKUX
peakuuii.
PaBHOBecue
XUMUYECKH

X peaKuuii

OcHoBHOE coepxaHne

TeopeTuueckoe od0yueHue

Knaccugukanus XuMU4eCKMX peaklMii: 0 Tem1oBoMy 3P (HeKTy (IK30TEpPMHUECKHE, SHAOTEPMUUYECKHUE), 1O
obOpatumocTH (oOpaTuMbIie 1 HeoOpaTuMbie). TernnoBbie 3PPEKTH XUMUYECKUX Peakiuid. TepMOoXUuMHUYEeCKue
ypaBHeHUs. OOpaTUMOCTh peakiuii. XUMUYECKOe PaBHOBECHE U €0 CMEIIEHHE MO/ ACHCTBHEM Pa3IUIHBIX
(GakTOpoB (KOHLIEHTpAlLlUs PEareéHTOB MJIM IPOAYKTOB pEaKIMH, JaBJICHUE, TeMIepaTypa) A CO3JaHus
ONTUMATBHBIX YCIOBUN MPOTEKAHUS XUMUIECKUX MTPOI[ECCOB.

[Tonsitre 00 sHTANBNMU U SHTpONHH. DHeprus [ mo66ca. 3akon ['ecca u cnencrus u3 Hero. Poib cmerienus
paBHOBECHS B TEXHOJIOTMYECKUX MPOIIECCaX.

HpaKaneCKne 3aHATHSA

[Tpunnun Jlelllatense. Biusaue pa3nuvabix (akTOPOB HA U3MEHEHHE PABHOBECHS XUMUYECKUX PEaKIIHH.
3aKOH JACHCTBYIOIMX MacC M KOHCTAaHTA XUMHUYECKOI0 paBHOBECHs. PacdeTsl paBHOBECHBIX KOHIICHTPALIUN
pearupyronmx BEeIeCTB U MPOAyKTOB peakiuil. Pacuersl TennoBoro 3¢ dexra peakuuu.

Pemenne npakTMKO-OpUEH TUPOBAHHBIX 3aJaHUH Ha puMeHeHue npuHuuna Jle-Illarense 1 HaxoKaeHUS
HaIpaBJIeHHs CMELIEHUS PABHOBECUS XUMHUECKONW PeaklMy U aHau3 (pakTopoB, BIUAIONIMX HA CMEIIEHHE
XUMHUYECKOTO PABHOBECHS.

OK 01
OK 02
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Paznea 6.

JAncnepcHble cCTEMBI

Tema 6.1.
JucnepcHble
CUCTEMBI U
(bakTopbl X

OcHoBHOE coepxanue

TeopeTuyeckoe od0yueHue

Hucnepcusbie cuctemMbl. Komnonansie cucteMbl. IcTUHHBIE pacTBOPHI.
PactBopenue kak ¢usnko-xumuueckuii mporecc. PactBopel. CrmocoObl TPUTOTOBJICHHUS PaCTBOPOB.

OK 01
OK 02
OK 07
IIK 3.1

YCTOHYHBOCTH PactBoprmocTs. MaccoBasi 1071 paCTBOPEHHOTO BellecTBa. [IpeaenbHO JONMyCTUMblE KOHIIEHTPAILUU U HX
MCIIOJIb30BAaHUE B OILICHKE HKOJIOTMYECKON 0€30MacHOCTH.
Knaccudukarnust nucrnepcHbIXx cucreM o cocTaBy. CTpoeHue W (akTOphl YCTOWYHBOCTU JAHCIIEPCHBIX
cucteM. Pacrio3HaBaHWe HMCTHMHHBIX PAacTBOPOB, KOJUIOMIHBIX PAcTBOPOB U TPYOOIMCHEPCHBIX CHCTEM.
Crpoenne wmunennsl. PaccenBanue cBeTa MpH MNPOXOXKAECHUU CBETOBOTO IydyKa dYepe3 OINTHUYECKH
HEOJHOPOHYIO cpeny (3 dekTa
Tunrpans).
I[IpakTHyeckue 3aHATHUSA
Pemenue 3a1ay Ha NPUTrOTOBJIEHUE PACTBOPOB.
Peuienrie mpakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJaHHIl HAa JUCIEPCHBIE CHUCTEMBI, MCIOJb3YEMbIE B
OBITOBOM M TMPOU3BOJICTBEHHON JEATCILHOCTH YEIOBEKa, C MO3UIMH HKOJOTMYECKON Oe30MacHOCTH
MOCJIEICTBUN U TPAMOTHBIX pelIeHui npo0ieM, CBSI3aHHbIX C XUMUEH.

Koutpoabnas

padoTa 2

Paznen 7. KauecTBeHHBIE peakuuy 00HAPYKeHUSA HEOPTAHMYECKNX U OPraHuYeCKHUX BelleCTB
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Tema 7.1. OcHOBHOe coep:KaHKue OK 01
OOnapysxenue TeopeTnueckoe odyueHHe OK 02
HCOPraHWICCKUX | KayecTBEHHbIC XMMUYECKUE PEAKIMH, XapaKTepHbIE Ul 00HAPYKEHUSI HEOPraHNYECKHX BEIIeCTB (KaTHOHOB
KaTHOHOB U Y aHUOHOB).
aHNOHOB IIpakTHYecKue 3aHATUS
CocraBneHune ypaBHeHUI peakiuii o0OHapykeHus: KaTuoHoB [—VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHOH U
MOHHOH (opmax.
Peakunu oOHapy>KeHUsI HEOPraHUYECKUX BEIIECTB B PeabHBIX 00bEKTAaX OKPYKAIOIIEH CpeIbl.
Tema 7.2. OcHoOBHOe coiep:KaHKue OK 01
OGnapyxenune Teopernueckoe obyueHue OK 02
OpraHH9ICCKuX KauecTBeHHBIE XUMUYECKUE PEAKIIUHU, XapaKTepHbIe ISl OOHAPYKEHUS OTJENbHBIX KJIACCOB OPraHUYECKIX
BCHICCTB COEIMHEHMI: (EHOJIOB, aJIbJIETUIOB, KPaXMasia, YKCYCHON KUCJIOThI, AMUHOKHCIIOT U JIP.
OTAC/EHBIX IlpakTH4ecKne 3aHATHS
KJIACCOB C " = o
CocraBneHne ypaBHeHHUN peakuii 00HapYKEHHsI OPraHUYEeCKUX COeTUHEHUN: ()EHOIIOB, aTbAETHI0B,
UCIOJIb30BaHUEM .
KpaxmaJia, yKCYCHON KUCJIOTbl, aMUHOKHCIIOT U JP.
Ka4eCTBEHHBIX
B Jenatypanus O€IKOB IpU HArpeBaHUU, LIBETHBIE PEAKIIMU OEIIKOB.
peakiuii

CocraBieHre Ka4eCTBEHHBIX peaKINil OOHAPYXEHUS OPraHMYEeCKUX COCIMHEHUN OT/AENbHBIX KI1aCCOB.
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KonTpoJbHasn

CtpocHueE BEIIeCTBA M XUMHUCCKHE PEAKIIHH.

padora 3
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE (COepPKAHUe TPUKJIATHOTO MOTYJIA) 6
Pazgea 8. Xumusi B ObITY U IPOU3BOACTBEHHOM JeATEIbHOCTH YeI0BeKa 6 OK 01
Tema 8.1. OcHOBHOE coepKaHue 6 OK 02
Xumusi B ObITY 1 _|IIpakTHYecKue 3aHATHUS 6 |[OKO04
MIPOM3BOJCTBEHHON " = " OK 07
eATEBHOCTH Dkonoruyeckas 6€30MacHOCTh MOCIEICTBUN OBITOBON M MPOU3BOACTBEHHOM NEATEIHHOCTH YEJIOBEKa, 4
. . o IK 1.1
YeNoBeKa CBSI3aHHAs C IepepabOTKOM BEIIECTB; MOMCK M aHAJIN3 XUMUYECKO nH(opMaIu U3 pa3mimaHbIX
WCTOYHHMKOB (Hay4Has U yueOHO-Hay4YHas JIMTepaTypa, CpeACTBa MaccoBOi HHpopManuu, ceTb IHTepHeT
U JIpyrue).
Ketficel (¢ yuerom Oyaymieit mpodeccuoHanbHOI 1eATeIbHOCTH ) Ha aHal3 WH(OpMaIu O
[IPOM3BOCTBEHHOM 1€ATEIbHOCTH YEI0BEKA, CBSI3aHHOM C MepepaboTKON U MOJyuYEeHHEM BEILECTB, a TAKXKE C
HKOJIOTHYECKON O€30IMacCHOCTbIO.
3ammra keiica: [IpencraBienue pe3ynbTaToB perieHUs KeHCOB (BBICTYIUICHHE C TPE3CHTAIUEH ) 2
2

IMpome:xyrounas arrectauus (1uddepeHUNPOBAHHBII 32a4€T)
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3 YcJoBus peaqu3aliu NPorpamMmbl 001e00pa3oBaTeIbLHON AN CHUIIHHBI

3.1, Tpe6oBanus K MUHHMAJILHOMY MATEPHAIHHO-TEXHHYECKOMY 00ecredeHHI0

Jna peanuzauuu mporpamMmbl JIMCHUIUIMHBL JOJDKHBI OBITH IPEIyCMOTPEHBI CIENyIOIIHe
crenManbHbIe TOMEIEHHS: YIeOHbI KaOWHeT XUMUU W/WIH y4eOHONH XUMHUYECKOH TabopaTopHH.

O6opynoBanue yuyeOHOro kabuHera (HArJIsiiHbIe MOCOOMSsI): HAOOPHI MIAPOCTEPIKHEBBIX
Mojiesiel MOJIEKYJI, MOAEIN KPUCTAINIMYECKUX PEIIETOK, KOJJIEKIIUH MPOCTHIX U CIOKHBIX BEIIECTB
W/WIHM KOJUIEKIIMH TOJIMMEPOB; KOJIJIEKIUS TOPHBIX MOPOA W MUHEpasoB, Tabnuia MeHnaeneesa,
yueOHbIe GUIbMBI, IH(PpOBBIE 00pa3zoBaTENbHbIE PECYPCHI.

Texnnueckue cpeacTBa 00y4eHHUsI: KOMIBIOTEP C YCTPONCTBAaMHM BOCIIPOU3BEACHUS 3BYKa,
MIPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C AKPAaHOM, MYJIbTHUMEIUNHAs JOCKa, yKa3Ka-Mpe3eHTep MAJIs
MIPE3EHTALUMN.

OO6opynoBanue JiabopaTtopum U pPadovYuUX MecT Ja0OPATOPMU: MEH3YpPKH, MUIETKU-
KaleJbHUILbl, TEPMOMETPbI, MUKPOCKOII, JIYIbl, IPEIMETHbIE U MTOKPOBHBIE CTEKJIA, IJIAHIIEThI JJIs
KamnelpHbIX peakiuil, puibTpoBangbHas Oymara, MIpOMBIBAJIKU, CTEKIISIHHBIE MPOOUPKU, PE3UHOBBIE
npoOku, GoHapuku, HAOOP PEaKTUBOB, CTEKJSTHHBIC MAJIOYKU, IITATUBBI JJIsI IPOOUPOK; MEPHbIE
UUITUHAPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JIeUTENbHbIC NumuHApudeckue (50-100 mur), cTynku ¢
MeCTUKOM, (pap(popoBbIE YaIIKH, MUHLETH, (PUILTPHI OyMa)kHbIE, BaTa, Mapiisi, 4acOBblE CTEKIa,
ANEKTPOITUTKY, Ta00OpaTOPHBIEC IITATUBBI, COHUPTOBBIC TOPEJIKH, CIIMYKU, MPHUOOP ISl MOTYYSHHUS
razoB (Mo mpoOUpKa C Ta300TBOJMHON TPYyOKOM), OepKaTelu IJsi MPOOUPOK, CKISTHKUA IS
XpaHEHHUs PEaKTUBOB, pa3/aTOYHbIC JIOTKH; XuMHuyeckue crakanbl (50, 100 u 200 mun); mmartenu;
MUHLETHI; TUTEJIbHbIE IIMIILbI; CEeKyHAOMEpH! (TaiiMepbl), MepHble mpobupku (Ha 10-20 mu) u
MepHbIe K001 (25, 50, 100 u 200 mi), BoasHast O6aHs (MM TEPMOCTAT), CTEKIISIHHBIC MMAJIOYKH;
KoHM4Yeckue Konosl Ayt TutpoBanus (50 u 100 Mi1); HHAMKATOPHBIE MOJIOCKH A onpenenenus: pH
W CTaHJapTHasi MHIUKATOpHAs IIKaia; YHUBEPCATbHBIA HHANKATOD; uneTku Ha 1, 10, 50 v (vwm
no3atopsel Ha 1, 5 u 10 mut), OropeTku Il TUTPOBaHUs, MeAUIMHCKUE mpuIiel Ha 100—150 wmu,
nmabopaTopHble W/HIM aHaJTUTHYECKHE Bechl, pH-MeTphl, cymmabHbIA mKad, u aAp. JadbopaTopHoe
00opyI0BaHUE.
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3.2, ndopmanuonnoe ofecrnedenne peaan3auy NporpaMmbl

1. Bamnos,JL.H.Xumus:yueOHukaascpenaeronpodeccronaabuorooopasosanus/JI. H. B
unos,N.JI.Ileppunosa,T.B.CokonoBa.—2-ensna.,ctep.
—Camnkr-IlerepOypr:Jlans,2021. —260c.

2. Eropos,B.B.O6masxumust: ydeOHUK IISICPEAHErOMPO(ECCHOHATLHOr0 00pa3oBaHus /
B. B. EropoB. — Cankr-Iletepoypr : Jlanp,2020. —192c.

3. TIIpecc,.A.OGuiasxuMus: y4eOH0emoCcoOr eI CPEIHEronpodhecCHOHAIBLHOIO
obpazoBanus / U. A. IIpecc. — Cankrt-IlerepOypr : Jlanp,2021. —496c¢.

4. IleromuxunaH.A.O6masxumus. Yueonuk.CITO/H. A Illeronnxmuaa—
Cankr-IlerepOypr:Jlans,2021. —164c.

5. Iyzaxos,C.A.Xumus. 1 1knacc:yue6.1ys1001e06 pa3oBaT.opranu3auii: yriy ot Ypose
Hb/C.A.Ily3akoB,H.B.Mamnauna,B. A .ITonkoB.—2-eu3n.—M. :Ilpocsemienne,2020. —320c.

6. TaOpuensnO.C.Xumus:yueb.ucrya.npod.yaed.3apenennii/O.C.Tabpuensu,1.I.Oc
TpoymoB.—M.,2019.-256c.

7. TabpuensaO.C. XuMussmpodecCHiin CIennaTbHOCTEH TEXHUIECKOr O PO HIIS: yUIe

OHUKUBICTY. yupexaenniicpen.npod.oopazoanus/O.C.I'abpuensu,U.I".OctpoymoB.—4-
eus.,crep.—M.:M3natensckuiineHTp« Akaaemusi»,2019.—272c.

I[OHOJIHI/ITCJII)HI)ICI/ICTO‘IHI/IKI/I

1. JleonmoBa, I T'. Xumus : yueOnoe mocobume / I'. T. JleomoBa. — CaHKT-
[lerepOypr:Jlanp,2021. —208c.

2. Ta6puensu, O. C. JleicoBa, I'. I'.Xumus: KHHMra mis mpenogaBaTens:yqed.-
Merona.mocoone.—M. Axkagemus,2012.-332c¢.

3. Hukonbckuii, A.B. Xumust: y4eOHUKUNIPAK THKY MJISICPETHET OIIP O ECCHOHATBLHOT 000D
azoBanus/A.b.Huxonbckuii, A.B.CyBopoB.—2-eu3.,nmepepad.uaomn.—
Mocksa:U3natensctBolOpaiit,2020.—507c.—(IIpodeccnonanbanoeodpazoBanue).—ISBNI78-
5-534-01209-5.—URL :https://urait.ru/bcode/452591

4. AnanmuTHYeCKasXUMUS:yIeOH0EmoCoOreIACpeaHeronpodeccuoHaILHOrooopasosa
Hust/A.U. Anapues,I".K.JIynenko, T.I1. Anekcanaposa,A.A.KazakoBa.—2-eu3 1., UCIIp. U 0. —

Mocksa:13natensctBolOpaiit,2020.—107c.—(IIpodeccuonanpHoeodpazoBanne).—ISBNI78-
5-534-07838-1.—URL :https://urait.ru/bcode/453609
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5. Boromonosa, 1. B. Heopranuueckas xumus: yaeoHoe mocodue / M.B.boromosiosa. -
MockBa:MTH®PA-M,2020.-336¢.:u1.-(ITPODUnE).-ISBN978-5-98281-187-5. -
Tekct : 3JEKTPOHHBIH. -
URL:https://znanium.com/catalog/product/1061490
6. AnekcangpoBa, D. A. Heoprauwueckas xumusi. TeopeTHuecKde OCHOBBI
nnabopaTOpHBIA MPaKTUKYyM: y4eOHUK / D. A. AnekcanapoBa. — 3-¢ u3a., crep. —CaHKT-
[lerepOypr: Jlawp, 2020. — 396 c¢. — ISBN 978-5-8114-3473-2. — Tekct
:3NIeKTPOHHBIN//JIaHb:3IEKTPOHHO-ONOTMOTEUHAsICUCTEMA. —
URL:https://e.lanbook.com/book/130569

7. YepuukosaH.lO.,MemiepsikoBaE.B.Pemnraem3a aunmnoXuMun caMOCTOSI TEIIEHO:
yuebHnoe nocodue / H. 0. Yepnuxosa, E. B. MemepsikoBa —Cankr-IletepOypr:Jlanp,2022. —
328c.

8. Pe3nnkoBB.A.COOpHHUKYIIPAXHEHUNAN3a1a4I00PraHHYECKOUX MUK yIeOHOET0Co0n
e/B.A.Pe3nnkoB—CankT-IlerepOypr:Jlanp,2021. —226c.

9. KanycrunaA.A. Xanpuenkol.I'.,JJu6anosB.B.OGmasuneopranuueckasxumus.IIpak
tukyM/A.A.Kanycruna, 1.I". Xanpuenko,B.B.
JIlnb6anoB—Cankt-Ilerepoypr:Jlanp,2020. —152c.

10. Tonuapos E. I'., Kongpammuu B. 0., XoBus A. M. OcHOBBI 0011€l XUMHHU: yIeOHOE
nocobue /E. I'. T'onuapoB u np. nox pen. H.B. Cromsapoa — Canxkr-IlerepOypr:Jlanp,2020. —
464c.

11. Anexcunckuii,B.H.3anumarenbHbleonsITooXxuMun.-M. : Akagemus,2019-215 c.

12. Axwmeros,H.C.AkTyaibHBIEBOIIPOCKIHEOPraHHUecKonxumun.-M.: Akagemus;, 20 18-
156¢.

13. [aiinexo,B.M.KakHay4nThIIKOILHUKOBPENIIATH3a1a4MIIOOPTraH MYECKOUXUMHH -
M.:ITpocsemenne,2019-230c.

14.3yeBa, M. B. OOy4yeHue yyamuxcs NPUMCHCHHIO 3HAHUUW MO XHMHH -
M.:IIpocBemenue,2020 -210c.

15. Jluucon, U. A. Tlouemy u Kak uayT xumuueckue peakiun- M.: MUPOC,2019-110c.

16. Copokun,B.B.,30m0tankoB,d.I". Xumuusrecrax. -CI16.: Xumus,2012
-95c.

17. Tperbsikos,}O./1.CrnpaBounsiematepuanbimoxumum.-M.:ITpocsemenue,2018 -320c.

18. Ilakukosa, J[.M.TBopu€eCTBO Ha MPAKTUYECKUX 3aHATUAX 110 XUMHH. -
M.:Axanemus,2019-84c.

HNHTepHET-pecypchl

1. hemi.wallst.ru-«Xumus.O0pa3oBaTenbHbIi CAUT IS MIKOJILHHKOBY
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%93%D0%BE%D0%BD%D1%87%D0%B0%D1%80%D0%BE%D0%B2%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%BE%D0%BD%D0%B4%D1%80%D0%B0%D1%88%D0%B8%D0%BD%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%BE%D0%B2%D0%B8%D0%B2%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%BE%D0%B2%D0%B8%D0%B2%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%BE%D0%B2%D0%B8%D0%B2%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%BE%D0%B2%D0%B8%D0%B2%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%93%D0%BE%D0%BD%D1%87%D0%B0%D1%80%D0%BE%D0%B2%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1

oo NOUAWN

www.alhimikov.net-O6pa3oBatesbHbIi CAUTASIIIIKOIBHUKOB
chem.msu.su-21ekTpoHHasIONOINOTEKATIOXUMHH
www.enauki.ru-Uurepuer-uznanuenisyuantenei« EcrecTB eHHbICHAYKH
1september.ru-Meroanueckasirazera'"IlepoeceHTsIOps”
hvsh.ru-XXypuan«XumusBiikone»

www.hij.ru/-XXKypraan«XuMusuKu3Hb»

chemistry-chemists.com/index.html - DnekTpoHHBII )KypHAT « XUMUKA UXAMHS.

https://foxford.ru/wiki/himiya-®okchopa. VueOHUKTOX UMUK
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4. KOHTpPOJIb M OLIEHKA Pe3yJIbTAaTOB 0CBOECHHUS 00111€00pa30BaTeIbHOM JUCHUILIHHBI

KoHTpoIb 1 olleHKa pe3yabTaToOB 00yUYeHHs OCYLIECTBISIETCS IPeroaBaTesieM B Ipolecce
IPOBEIEHUS TNPAKTUUYECKUX 3aHATUH U J1a0OpaTOpHBIX paldoOT, TECTUPOBAHUS, a TaKKe
BBIIIOJIHEHUSI  OOy4YalOIMMUCS  HMHIUBUIYaJbHBIX 3aJaHUl, MPOEKTOB, MHCCIEIOBAHUM.
PezynabTatel 00ydeHHs ONpEneNsioT, YTO oOOyyarouecs JOJDKHBI 3HaTh, IOHHUMATh H
JEMOHCTPUPOBATH 110 3aBEPLICHUH U3y4ECHUS NUCLUIUIAHBIL.

Jna dbopmMupoBaHus, KOHTPOJIS U OLUEHKU PE3YyIbTaTOB OCBOCHMSI y4E€OHOW JMCIUIUIIMHBI
UCIIOJIb3YEeTCS CHCTEMa OIL[EHOYHBIX MEPONPHUSATHIA, MPECTABIIAIONIAas COOON KOMIUIEKC y4eOHBIX
MEpONpPUITUH, COTJTACOBAHHBIX C pe3ysibTaTaMH OOy4deHHS U C)OPMYIHPOBAHHBIX C YUETOM
OI'OC COO (nmpenmetHsie pe3yabTaThl o gucuuminie) u PI'OC CIIO.

Monayas / Pazgen

Ne / Tema PesyabTar 00yueHus OueHovHbIC MEPONIPUATHS OK

| |OcHoBHOI MOTYJIb

1 |Pa3zpmea 1. ®opmy1upoBaTh 0a30BbIe
OcHoBBI MOHSITUS U 3aKOHBI XMMHH
CTPOeHust
BelllecTBa

1.1 |Ctpoenue aromoB |COCTaBIATh XUMUYECKUE 1. Tect «CTpoeHHE aTOMOB OK 01

XUMHYECKUX bopMyIbl coeTMHEHUH B XUMHYECKUX SJIEMEHTOB U
AIIEMEHTOB U COOTBETCTBHH CO CTETIEHBIO |IPUPOJA XUMUIECKOU CBI3MY.
npupojaa OKHUCJICHUS] XUMHUYECKHX 2. 3a1auu Ha COCTaBJICHHE
XUMUYECKON 3JIEMEHTOB, UCXO/I U3 XUMHYECKUX (popmMyT
CBSI3U BAJICHTHOCTHU U JIBYXaTOMHBIX COCIMHEHUN

JIEKTPOOTPULIATENILHOCTH | (OKCHJIOB, CYJIH(MHIOB,
TUIPUJIOB | T.IL.).

1.2 |[lepmogmueckuii | XapakTepu3oBaTh [IpakTuko-opuentuposanusie  |OK 01
3aKOH ¥ Ta0IuIa |XUMHYECKHUE DIIEMEHTHI B TEOPETUUECKUE 3aTaHUS HA OK 02
J.1. MenneneeBa |COOTBETCTBUHU C UX XapaKTEPU3aLUI0 XUMUYECKHUX

MIOJIOKEHUEM B aneMeHToB: «MeTannuueckue /

NEPUOJUYECKON CUCTEME HEMeTaJUINYeCKUE CBOWCTBA,
XUMHUYECKUX 3JIEMEHTOB IEKTPOOTPULIATENLHOCTh U
JA.1. Menneneena CPOACTBO K DJIEKTPOHY
XMMHMUYECKUX JIEMEHTOB B
COOTBETCTBHE C UX
JIEKTPOHHBIM CTPOECHUEM U
IIOJIO)KEHUEM B IEPUOJUYECKOMN
CUCTEME XMMHUYECKUX

anemenToB /.M. MennaeneeBay.
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Moayas / Paznen

Ne / Tema Pe3yabTar 00yyeHus OueHo4YHbIe MEPOTPUSTHS OK
2 |Pa3znen 2. CocraBasarTs ypasHenus u | KonTposbHas padora
XumMuyeckue cXeMbl XMMHYECKHX «CTpoeHue BemecTBa U
peakuuu peakumi XMMHYeCKHe PeaKkunm»
2.1 |Tunst CocraBnsaTh peakuuu 1. 3agaum Ha cocraBiieHHE OK 01
XUMUYECKUX COEMHEHMSI, Pa3JI0KEeHUs, |ypaBHEHHH peakluid:
peakiuii oOMeHa, 3aMelleHus, — COeIMHEHHS, 3aMeIeHHUS,

OKHCJIUTENILHO-
BOCCTAHOBHUTEILHEIE
PCAKIMK U PEaKIuu
KOMIIJIEKCO0Opa3oBaHus (Ha
npuMepe
THUIPOKCOKOMIIJIEKCOB
AJIOMUHUS U [IKHKA) C
y4acTUEM HEOPraHWYIECKHX
BEILIECTB

paszioxeHus, 0OMeHa U peaKklui
C y4acTHEM KOMILIEKCHBIX
coeMHEeHM (Ha mpumepe
THJIPOKCOKOMITIIEKCOB
QJIIOMUHMS U [IMHKA);

— OKUCJIUTENIbHO-
BOCCTaHOBUTENBHBIX PEAKINN C
UCIIOJIb30BaHHEM METOJIA
AJIEKTPOHHOTO OaliaHca;

— C y4acTHEeM KOMIUIEKCHBIX
COEAMHEHMH (Ha mpumepe
THJIPOKCOKOMILIEKCOB LINHKA H
ATFOMUHUS).

2. 3ajauu HA pacuer

KOJIMY €CTBEHHBIX
XapaKTePUCTUK MPOAYKTA
peaKIy COeAMHEHHUS; MacCOBON
WM 00bEMHOH JTOJIN BBIXOJA
NPOIYKTA PEAKIIUU COCINHCHHS
OT TEOPETHYECKH BO3ZMOXKHOTO;
00BbEMHBIX OTHOIIECHUI ra3oB;
KOJIMY €CTBEHHBIX
XapaKTePUCTUK UCXOIHBIX
BEILECTB U MPOIYKTOB PEAKLIUH;
Macchl (00beM, KOTMIECTBO
BEIIIECTBA) MIPOYKTA PEAKIIHH,
€CJIM OJJHO U3 BEILECTB JaHO B
BU/JIE PACTBOpA C ONPEIECIECHHOM
MacCOBOM J10JIe¥ pacTBOPEHHOIO
BEIIECTBA.
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Moayas / Paznen
/ Tema

Pe3yabTar 00yyeHus

OueHo4yHBbIE MEPONIPUATHSA

OK

2.2

DIIEKTPOIM THIECK
as IMCCOLMAIIHS U
MOHHBIA 0OOMeH

CocTtaBisTh YpaBHEHHS
XUMHYECKUX PEAKIIUU
HOHHOI'0 0OMeHa ¢
y4acTHEM HEOPraHUYeCKHX
BEIIIECTB

1. 3aganus Ha cOCTaBIIEHHE
MOJIEKYJIIPHBIX U MOHHBIX
peakuuii ¢ ydacTueM OKCHJIOB,
KHCJIOT, OCHOBAaHHUM M COJIEH,
MOHHBIX peaKIuil THApOoIIn3a
COJIEH, YCTaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPEJIbI.
2. JlJabopaTopHas pabora
«Peakunu rugponusar.

OK 01

Pa3nen 3.
CtpoeHnue u
CBOJiCTBa
HEOPraHMuYecKUux
BeEIleCTB

HccaenoBars cTpoeHue u
CBOICTBA
HEOPraHMYeCKUX BellecTB

KounrpoJabnas padora
«CBOWCTBA HEOPTraHUYECKUX
BelleCTB)

3.1

Knaccuukanms,
HOMEHKJIaTypa |
CTPOCHHUE
HEOPraHUYECKUX
BEILECTB

Knaccuduuuponatsb
HEOpPraHWYeCcKUe BEIlecTBa
B COOTBETCTBHH C UX
CTpOCHUEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPraHUYECKUX
BELIECTB UCXOA U3 UX
XUMHYECKOH (popMyIIBl Win
COCTaBJICHHE XUMHUYECKOU
(hopMyIbI KCXOs U3 HA3BAHUS
BEILECTBA 10 MEXIyHAPOIHOU
WJIM TPUBUAJIBHON
HOMEHKJIAType».

2. 3a1a4M Ha pacyeT MacCOBOM
JIOJTH (MacCChl) XUMHUYECKOT O
JreMeHTa (CoeTMHEHNs) B
MoJIeKyJIe (CMecH).

3. [IpakTHueckue 3a1anus MO
KJIaccu (pUKAIUU, HOMEHKJIAType
U XUMUYECKHM (GopMyliam
HEOpPraHWYECKUX BELIECTB
pa3IUYHBIX KJIACCOB.

4. ITpakTueckue 3a1aHus Ha
OIpeeNeHNEe XUMUYECKOU
AKTUBHOCTH BEILECTB B
3aBUCUMOCTH BH/1a XUMUYECKOU
CBSI3M M TUIIA KPUCTAJITMIECKOM
PEIIETKHY.

OK 01

3.2

dusuko-
XUMHUUYCCKHUEC
CBOICTBA
HEOPraHUYECKUX

YcraHaBauBaTh
3aBUCHMOCTH (PH3UKO-
XUMHYECKHUX CBOMCTB
HEOPraHMYECKUX BELIECTB

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCHUIOB,
KHCJIOT, OCHOBAHHH,
aM(pOTEpHBIX THAPOKCHIOB U

OK 01
OK 02
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Moayas / Paznen

Ne / Tema Pe3yabTar 00yyeHus OueHo4YHbIe MEPOTPUSTHS OK
BELIECTB OT CTPOEHHS ATOMOB U coJiei.

MOJIEKYJI, a TAKXe THIa 2. 3a1aHus HA COCTaBJICHUE

KPHUCTAJIJIMYECKON PEIIETKU |ypaBHEHUN XUMUYECKUX
peaKknuii ¢ yuacTueM MpOCThIX U
CIIOKHBIX HEOPraHUYECKUX
BELIECTB: OKCUJIOB METAJUIOB,
HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHUCIOT, OCHOBAHHH U
aM(pOTEPHBIX THIAPOKCHIOB,
HEOPraHU4ECKUX COJIEH,
XapaKTEPHU3YIOLIMX UX CBOMCTBA
Y CIIOCOOBI MOJTyYEHUS.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHus Ha
CBOICTBA U MOJIy4YE€HHE
HEOpPraHUYECKUX BEUIECTB.
4. JTabopartopHas pabota
«CBoiicTBa METAIJIOB U
HEMETaJUIOBY.

3.3 |IIpou3BoaCTBO O6ocuoBbiBaTh 3HaueHue U |[Ipaktuko-opuentupoBanneie [OK 01
HEOPraHWYECKHUX |IPUMEHEHHE 3a/1aHMS IO COCTABJICHUIO OK 02
BEILIECTB. HEOPraHWYECKUX BELIECTB B | XUMHUUYECKHUX PEAKIUN C IK 1.1
3Ha4YeHHE U OBITOBOI U y4aCTUEM HEOPraHUYECKUX
MpUMEHEHHUE B MIPOU3BO/ICTBECHHOM BEIIECTB, UCTTOJIb3YEMBIX JIJISI UX
OBITY U Ha JesITeIbHOCTH YEJIOBEKa UX |MACHTU(DUKAIIUU U
MIPOU3BO/ICTBE (bU3UKO-XUMUYECKUMHU MPOMBIIICHHBIX CIIOCOO0B

CBOMCTBaMU [IOJIyYEHUs.

4 |Paznen 4. HccaenoBars ctpoenne 1 |KontpoabHas padora
Crpoenne n cBoiicTBa oprannyeckux |«CTpoeHue H CBOMCTBA
cBOlicTBa BellleCTB OPraHU4ecKMX BellecTB»
OPraHu4ecKux
BellleCTB

4.1 |Knaccudukanus, |KnaccupunupoaTh 1. 3aganus Ha cOCTaBIIEHUE OK 01
CTpOEHHuE U OpraHMYecKue BEIeCTBA B |Ha3BaHUI OPraHMYeCcKUX
HOMEHKJIaTypa COOTBETCTBHHM C UX COEMHEHUM 110 TPUBUATIBHOU
OpPraHUYeCcKuX CTpPOEHUEM WM MEXTyHAPOIHOM
BEIIECTB CUCTEMATUYECKON

HOMEHKJIaType.

2. 3a1aHus Ha COCTaBIIEHUE
MOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (GOpMYIT
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Moayas / Paznen
/ Tema

Pe3yabTar 00yyeHus

OueHo4yHBbIE MEPONIPUATHSA

OK

OpPraHUYEeCKUX BELIECTB
OTJEJIbHBIX KJIACCOB.

3. 3amauu Ha orpeseeHre
npocTeiieit GopmyIisl
OpPraHUYECKOM MOJIEKYIIBL,
MCXOJs U3 3JIEMEHTHOI' O COCTaBa

B %).

4.2

CaoiicTBa
OpPraHUYEeCKUX
COEIMHEHUN

YcranaBauBaTh
3aBUCUMOCTh (PH3UKO-
XUMHYECKIX CBOMCTB
OpPraHUYEeCKUX BEIIECTB OT
CTPOEHUSI MOJIEKYJI

1. 3aganus Ha COCTABIIEHHE
YpaBHEHHI XUMHUYECKHX
peakuui ¢ y4acTHEM
OpPraHUYEeCKUX BEIIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOCHHUSI.

2. 3amaHus Ha COCTaBIICHUE
YpaBHEHUM XUMUYECKUX
peaKkuuii, WLTIOCTPUPYIOITUX
XUMUYECKUE CBOWCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JIAaHHBIX pEeaKIui U
TeHETUYECKON CBSI3HU
OpPraHUYECKHX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacuerHble 3a1a4u 10
YPaBHEHMSM PEAKLUU C
y4acTHUEM OPraHHYeCKUX
BEIICCTB.

4. JTabopartopHas paboTta
«Tonyyenue sTuiieHa U
M3YUYEHUE €r0 CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BEIIECTBA B
KU3HEIEATEIbHOC
THU YEJIOBEKA.
IIponsBoacTBo H
IIPUMEHEHUE
OpPraHUYECKUX
BEILIECTB B
MIPOMBIIIIEHHOCTH

OOOCHOBEIBAaTh 3HAUCHHUE U
MPUMEHEHUE OPraHUIECKUX
BCIIICCTB B OBITOBOM U
MPOU3BOJICTBEHH OM
JeITCILHOCTH YEI0BEKA HX
(U3UKO-XUMUYECKUMHU
CBOIICTBaMU

[IpakTHKO-OpHEHTUPOBAHHbBIE
3aJlaHus IO COCTABIICHUIO
XUMHUYECKUX PEAKLIHI C
y4acTHEM OPraHUYeCKHX
BEIIECTB, UCIIOJIB3YEMBIX JUIS UX
UACHTU(UKALNU B OBITY U
IPOMBILIIEHHOCTH.

OK 01
OK 02
IIK 2.1
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Moayas / Paznen

Ne / Tema Pe3yabTar 00yyeHus OueHo4YHbIe MEPONIPUSATHSA OK
5 [Pa3znen S. HccnenoBars paBHoBecue |KonTpoJsbHas padora
Kunernuyeckue U |M cKOpPOCTh XUMHYeCKHX |«CKOPOCTH XMMHYECKOM
TepMOJAMHAMHUYeC | peaKIuii peakuuu U XuMn4eckKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKaAHUSA
XMMHYECKHX
peakumi

5.1 |Kuneruueckue Wccnenosats BinsHuE 1. JIabopaTopHas paboTa Ha OK 01
3aKOHOMEPHOCTH | KOHIEHTPAIUH BBIOOD: OK 02
IPOTEKAHUS pearupyromux BeuiecTB 1 |— «OnpeneneHue 3aBUCUMOCTH
XUMUYECKUX TeMIIepaTypbl HA CKOPOCTh |CKOPOCTH PEAKLUU OT
peakuuit XUMHUYECKUX PEaKINi KOHILIEHTPALlMK pearupyomux

BEIIIECTBY;

— «Onpenenenne 3aBUCUMOCTH
CKOpPOCTHU PEAKIUH OT
TEMIIEPATyphI».

2. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKU E 3aJaHUs Ha
aHann3 (aKTOPOB, BIUSIOLIUX
Ha U3MEHEHHE CKOPOCTH
XUMUYECKON pEeaKInH.

5.2 |Tepmomunamuuec |HccnenoBaTh BiusHUE 1. 3amaun Ha pacyers! TemnoBbix |OK 01
KHe W3MEHEHUS KOHIIEHTpau: |3pPeKToB XuMmuueckux peakuii [OK 02
3aKOHOMEPHOCTH |BEIIECTB, PEaKIIUU CPebl U |U ONpeeeHrne TUIa peaKiuu
MPOTEKAHMS TeMIepaTyphl Ha cMeIIeHue | (1o TenaoBoMy 3(hHeKTy: 3K30-
XUMHUYECKUX XMMHYECKOTO PAaBHOBECHS U DHJIOTEPMHUYECKHE).
peaKuui. 2. [IpakTHKO-OpU EHTH POBAHHBIE
PaBHOBecue 3aJlaHMsl Ha IPUMEHEHUE
XUMUYECKUX npuniuna Jlelllarense nis
peakuuit HaXO0XEHUS HAlIPABJICHUS

CMEIIEHHS] PaBHOBECH S
XUMHUYECKON peaKluu 1 aHaJIn3
(bakTopOoB, BIUSAIOIMNX HA
CMEIICHHE XUMHUYECKOT O
paBHOBeECHS.
3. JJaboparopHas pabota
«3yueHue BIUSHUS pa3InIHbIX
(akTOpOB Ha CMeElIeHHE
XMUMHYECKOTO PaBHOBECHSI».

6 |Pa3snmes 6. HccaenoBars aucnepcusie | KonTpoabHas padora no reme

AucnepcHbie CHCTEMBI «JlucmepcHbIe CUCTEMbI»
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Mopayas / Pa3nen

Ne / Tema Pe3yabTar 00yyeHus OueHo4YHbIe MEPONIPUSATHSA OK
CHCTEeMBI
6.1 |ducnepcHbie PaznuuaTh UCTUHHBIE 1. 3amaun va npurorosnenne  [OK 01
CUCTEMBI U pPacTBOpPBI, KOJUIOUIHbIE pacTBOpOB. OK 02
(bakTophI X pacTBOpBI U 2. lIpaktuko-opueHtupoBanusie |I11K 3.1
YCTOWYHUBOCTH rpy0oauCIIepCHbBIE CHCTEMBI | pacueTHBIE 3a1aHus Ha
Ha OCHOBE XMMMYECKOT O JTUCTIEPCHBIE CUCTEMBI,
IKCIEPUMEHTA UCIIOJIb3yeMbIe B OBITOBOH U
POU3BOACTBEHH O
JeSITEIbHOCTH YelTOBeKa.
6.2 |HUccnenoBanue Wccnenosats pusnko- JlaGopaTtopHas pabora (Ha OK 01
CBOMCTB XUMHUYECKUE CBOMCTBA BBIOOD):
JUCIIEPCHBIX Pa3IMYHBIX BUIOB — IIpuroroBieHue pacTBOpPOB;
CHCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue nucrepcHbIX
CHCTEM.
7 |Pa3zmea 7. HccaenoBars cBOMCTBA
KayecTBeHHblEe |OpraHu4ecKuXx U
peakuuu HEOPraHN4YecKNX BellecTB
o0Hapy:KeHUsI € HCNOJIb30BAHNEM
OpPraHMYecKHX U |KaueCTBEHHBIX pPeaKiuii
HEOPraHu4YecKuXx
BeleCTB
7.1 |OOHapyxeHue Uccnenosats 1. JlabopaTtopHas padoTta (Ha OK 01
HEOPraHWYECKUX |KAYECTBEHHBIC PEAKIINHU BBIOOD):
KaTHOHOB U HEOPraHWYECKUX BEUIECTB |— AHAJIUTHUYECKUE PEAKIIUU
aHHOHOB KaTuoHOB [-VI rpymnm;
— AHaNMTHYECKHE peaKuu
AQHUOHOB.
2. [IpakTHueckue 3aaHus Ha
COCTaBJICHHE ypaBHEHUH
peakiuii oOHapyKeHUs
kaTtuoHoB [-VI rpynm u
AQHUOHOB, B T.4. B MOJIEKYJISIPH O
¥ MOHHOHU (hopMmax.
7.2 |O6HapyxeHue Uccnenosath 1. JlaboparopHas pabora (Ha OK 01
OpraHUYECKUX KaueCTBEHHBIE PEAKIINU BBIOOD):
BELIECTB OpPraHUYECKUX COeAUHEHNN |— KadecTBeHHBIC peakIuy Ha
OTAEJbHBIX OTJETBHBIX KJIACCOB OT/ENbHBIE KITacChl
KJIaCCOB C OpPraHUYECKUX BEIIECTB;
HCTHOJIb30BaHUEM — KauecTBeHHBIN aHaMM3
KaueCTBEHHBIX OpPraHUYECKUX COEIUHEHUN M0
peaxui (YHKIIMOHATBHBIM TPYIIIIAM.
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Moayas / Paznen

Ne / Tema Pe3yabTar 00yyeHus OueHo4YHbIe MEPONIPUSATHSA OK
2. llpakTHueckue 3a1aHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakuuii OOHAPYKECHUS
OPTraHUYECKUX COCVHCHUM.
Il |[IpukaagHoii Moayab
8 |Pa3nmen 8. OunenuBarp nociaeAcTBus |3ammra Keiica (¢ yuerom
Xumus B ObITY U |OBLITOBOW U Oyaymeii mpogeccnoHAIbHOM
NMPOU3BOJCTBEHH |MPOU3BOJACTBEHHOM AeATeJIbHOCTH)
0¥ 1eAATeIbHOCTH | AeSITeJIbHOCTH YeJI0BeKa C
YyeJa0BeKa NMO3MIMI IKOJIOTHYeCKOMI
0e30MacHOCTH
Xumus B ObiTy 1 |OnienuBath nocnenctsust  |Keiic (¢ yuerom Oymyieit OK 01
MIPOU3BOACTBEHHO |OBITOBOU U npodeccruoHanbHoM OK 02
# IesITENILHOCTH MIPOU3BOJICTBEHH OM TS TeIIbHOCTH ) OK 04
yernoBeKa JIeATEIbHOCTH YellOBeKa ¢ | BO3MOXHBIE TEMBI KEMCOB: OK 07
MO3ULIMHI PKOJIOTHYECKON 1. [lorennenue kMMarta u K 1.1

0€e30IacHOCTH

BBICBOOOJKIICHHE T'a30BBIX
THJIPATOB CO JTHA OKEaHa.

2. bynynme matepuansl 11s
aBWa-, MalllMHO- U
prOOPOCTPOCHUS.

3. HoBble maTepuabl ais
COJIHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pPacTUTENBLHBIX TPEMapaTOoB.
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