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1. O6masn xapakTepucTuka padoueii NporpaMMbl 061e06Pa30BATENbLHOI AHCIUILIHHBI
«XUMHUD)

1.1. Mecro AUCHHUIJIMHBI B CTPYKTYpe OCHOBHOM npogeccnoHaIbHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

OO0meobOpa3oBaTeNibHass  JUCHUIUIMHA «XUMUS»  SIBISETCS  00S3aTENIbHON  YacThIO
o011eo0pa3oBaTeapHOro KKIIA 00pa3oBaTensHOM mporpaMmMel B cootBercTBrr ¢ @PI'OC CIIO mo
CIIeIManbHOCTH . 25.02.08 Dxcnayamayusa 6ecnujiomublx aeUAUUOHHBIX CUCHIEM.

TpynoeMKOCTh IUCHUIUIMHBI «XUMHS» cocTaBisier 79 4aca, u3 KoTopbix 71 yacoB—
0a3oBbIii Moaynb (7 paszmenoB), 6 yacoB— mpukiIamHOW Moaynb (1 pasmen), BKIHOYAROLIHIA
MPAKTUKO-OPUEHTUPOBAHHOE COJEp)KAHUE, YCHIIMBAIOIIee MPOPUIBHYIO COCTABJISIONIYIO TIO
npodeccun, 2 yaca - mudPepeHIIMPOBAHHBIN 3aUET.

[Tpuxnannoit Monayns BKIOYaeT ofauH pasgen. Pazgen 8 «Xumus B ObITy U
MIPOU3BOJICTBEHHOM JESITEIILHOCTH YEJIOBEKA» Pean3yeTcsl Ha MaTepHalie KeCOB, CBSI3aHHBIX C

HKOJIOTMYECKON O€30IIaCHOCThI0O U OLIGHKOW IOCIEACTBUII OBITOBOII M IPOU3BOJICTBEHHOM
NeSITeIbHOCTH Oyayliel npodeccnoHaIbHOM e TeTbHOCTH 00yUYaroIMXCsl.

1.2. I_Ie.]'ll/l U IINTAHUPYEMBIC PE3YJbTATHI OCBOCHUSA TUCHUIIINHBI

1.2.1 Ilenu u 3aaa4u AUCHUILTHHBI

DOpMUPOBAHHE Y CTYICHTOB XMMUYECKOW COCTABIISIIOIICH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa KaK OCHOBbI IPUHATHS pEUICHUH B >KMU3HEHHBIX U IPOU3BOACTBEHHBIX CHUTYyaLMSX,
OTBETCTBEHHOI'O [IOBEJICHUS B IPUPOJIHOM CpeJie.

3agauyu AUCHUILINHBI:

1) chopmupoBath TOHHMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHX MPOIIECCOB U
SBJICHUA B OKpYXamlleil cpeae, LEIOCTHOM Hay4yHOM KapTHHBI MHpa, B3aUMOCBS3U H
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAaYK;

2) pa3BuUTH yMeHHS TPOBOAUTH PACYETHI MO XMMHYECKUM (GOpMYIaM U ypaBHEHMSM
XUMHUYECKHX pEaKklUMd, IUIAHUPOBaTb W HHTEPHPETUPOBATH PE3YJbTaThl XMMHUYECKHX
DKCIEPUMEHTOB,

3) chopMupoBaTH HABBIKU IPOBEICHHS XUMUUECKHX YKCIEPUMEHTAIBHBIX HCCIe0BAHMIM
C coOmoJileHueM TpaBui 0e30MacHOro OOpalleHUs € BEHIeCTBAaMU U JIAOOpPaTOpPHBIM
o0opynoBaHueM;

4) pa3BuTh yMEHHUs aHATU3UPOBATh, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTH U 0600IIATh
MH(pOPMALIMI0 XUMHUYECKOT0 XapaKTepa U3 pa3IudHbIX HCTOYHUKOB;

5) chopmupoBaTh yMeHMS HPOrHO3MPOBATH HOCHEJACTBHS CBOEH JeATENbHOCTH M
XUMHYECKHX TIPUPOIHBIX, OBITOBBIX U MIPOU3BOACTBEHHBIX MTPOIECCOB;

6) chopmupoBaTh MOHMMAHHE 3HAYMMOCTH JOCTHKEHHH XHMHYECKOH HAyKH U
TEXHOJIOTHH JIJIs1 Pa3BUTHSI COIMATBLHON M MPOU3BOJICTBEHHOU cep.

1.2.2 Tlnanupyemble pe3y/IbTaThl 0CBOEHHs 00111€00pa30BaTeIbHON AMCHUILINHBI B
coorBercTBUM ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO
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B yacTH TPY10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYdy, OCO3HAHHE I[CHHOCTH MacCTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOM JEATEIHHOCTH TEXHOJOTHUYECKOU U
COIIMAJIbHOM HAIPABICHHOCTH, CIOCOOHOCTh WHHUIIMHPOBATH,

IUIAHUPOBaTb U CAMOCTOSITEJIbHO  BBIIIOJIHATH  TaKylO
JeSITENIbHOCTb;
- HWHTEpeC K pasIuuHbM cdepaM TIpodeccHnOHaTHLHON
JeSITENIbHOCTH,
Osuanenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

MO3HABATEJIbHBIMH JAeHCTBUSIMH:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOATENbHO (OpPMYIHpPOBaTH U AaKTyalU3UPOBATH

po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIA MTPU3HAK WJIM OCHOBAHUS JIJIS

CpaBHEHHUSI, KIIacCU(PUKALIUU U 000O0IICHNUS;

- ONpEeNeNsITh IENU JCSITeIBLHOCTH, 3aJaBaTh MapaMeTPhl H

KPUTEPUU UX TOCTHIKEHUS;

3aKOHOMEPHOCTH U

paccMaTpUBAEMBIX SBJICHUSX;

KOPPEKTUBH B
pe3yIbTaToOB

- BBISIBJISITH MMPOTHUBOPCUMA B

- BHOCHUTH ACATCIIBHOCTh, OICHUBATb

COOTBETCTBHC OeJIsIM, OLICHUBATh PUCKHU

IMOCJICICTBUH NEATCILHOCTH;

- BJIQZIETh CHUCTEMON XMMHYECKUX 3HAHHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATalOIIME TOHATUS (XMMHUYECKMM JJIEMEHT, aToM,
AIIEKTPOHHAsI 000JI0YKA aToMa, s-, P-, 0-3JIEKTPOHHbIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb,
CTEITEHb OKUCIICHUs, XUMHUECKas CBSA3b, MOJIb, MOJISIPHAs Macca,
MOJIIpHBIA  00BEM, YIJIEPOAHBINA  CKEJIET,
rpynna, pagukai, U30MepHsi, U30MEpbl, TOMOJOTUYECKUI psi,
TOMOJIOTH,  YIJIEBOJIOPOJIBL, U a30TcoAeprKaliue
COEJIMHEHUs, OMOJIOTMYECKU AaKTUBHBIE BellecTBa (YIJE€BOJBI,

(GyHKIMOHaIbHAs

KHUCJIOpOa-

JKUPBI, OENKH), MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS, KPUCTAJUTMUECKas PEIIeTKa,
THUIIBI XUMHUYECKHIX peakimii (OKHCIUTENBHO-
BOCCTAHOBUTEJBHBIE, 5K30- W SHIOTEPMHUYECKHE, pPEAKIUU

HOHHOT'O 06MeHa), pacTBOp, OJICKTPOJIUTBI, HEIJIICKTPOJINTHI,
SJICKTPOJIUTHUYCCKAA
BOCCTAHOBUTCIIb, CKOPOCTH XHUMHYCCKOU pC€aKkuun, XUMHUUYCCKOC

JHUCCOIHAITNS, OKHUCIIUTEIb,
paBHOBECHE), TEOPUHU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUS
OPraHUYeCKHUX BEILIECTB AM. bytneposa, TeopHUst
ANEKTPOJIUTUYECKON JUCCOLMALNY, TTIepuoauyeckuil 3akon J[.1.
MenneneeBa, 3aKOH COXpPaHEHHS MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XHMHH, (PAKTOJIOTHYECKHE CBEICHUS O
CBOMCTBAxX, COCTaBe, MOJTYYEeHUN U 0€30MacHOM HCTIOIb30BaHUHU
BXHEHIIINX HEOPTaHNYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON JIESITEIbHOCTH YEIOBEKA;

- YMETh BBISIBIISATh XapaKTEPHbIE MPU3HAKU U B3AMMOCBS3b




- pa3BUBaTh  KpPEATUBHOE  MBIIUICHUE TPU  PEHICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCeA0BaTEIbCKUE TeHCTBUS:

- BIaJICTh ~ HABBIKAMH  y4eOHO-HMCCIIEOBATEIbCKOH U
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;

- BBISIBJISITD MIPUYUHHO-CIICACTBEHHbIE CBSI3H u
aKTyaJM3UpOBaTh 3a7ady, BBIIBUTATh THIIOTE3y €€ PEIICHHUS,
HAaXOJUTh  apryMeHThl  JUIsl  JOKa3aTeNbCTBA  CBOMX
YTBEPKJICHH, 3a1aBaTh TapaMeTPhbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATh IMOJYYCHHBIE B XOJE PEIICHUS 3aJa4u
pe3ynbTaThl, KPUTUYECKU OIEHUBATh HUX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

-yMeTh TEpPeHOCUTh 3HAHUS B  [O3HABATEIbHYI0 H
MPAKTHYECKYIO 00JIaCTH KU3ZHEICATEIbHOCTH;

- yMEeTh HMHTETPUPOBATh 3HAHUS M3 PaA3HBIX MPEAMETHBIX
oOuacrei;

- BBIIBUTaTh HOBBIE WJEH, NpeajiaraTb OpPUTHMHAIbHbBIC
MOAXO/bI U PEIICHHUS;

- CIMTOCOOHOCTh UX HCITOJB30BaHUs B MO3HABATEILHOM

Y COLIMAIbHOW MPAKTUKE

M3YyYECHHBIX IOHATHM, MPUMEHSATH COOTBETCTBYIOLIME MOHSATHS
IpU ONUCAHUM CTPOCHHS M CBOMCTB HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB M WX MPEBPALICHUN; BBISBIATH
B3aUMOCBSI3b ~ XMUMHMYECKMX 3HAHMM €  TOHATHUSAMHU U
MIPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh UCHOJIb30BATh HAUMEHOBAHUS XUMUUYECKUX COCIUHEHUMN
MEKTYHapOAHOTO COK03a TEOPETUUECKON U MTPUKIATHON XUMUHU U
TPUBHAIbHBIE HAa3BaHUS  BAXHEWIIUX  BEmIeCTB  (ITUIICH,
alleTUIIeH, MHLIepuH, Gpenon, Gopmanbaeru], yKCyCHas KHCIOoTa,
[JIMUWH, YrapHbld ra3, YIJIEKUCIbIA a3, aMMHUaK, ranieHas
W3BECTh, HETallleHas W3BECTh, MHUThEBAasA COJA U APYTHX),
COCTaBIAATH  (OPMYNBl HEOPraHMYECKUX U  OPraHUYECKUX
BEIIECTB, YpPAaBHEHHS XHMHUYECKUX peaKlui, OOBIACHATH UX
CMBICII; TOATBEPKAATh XapaKTepHble XHWMHUUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOUIMMHU JKCIEPUMEHTAMH W 3aMHUCSIMHU
YPAaBHEHUN XUMUYECKUX PEAKIUH;

- yMeTh yCTaHABJIMBAaTh IPUHAIIEKHOCTb  H3YYEHHBIX
HEOPraHWYECKUX M OPraHMYECKUX BEILIECTB K ONPEAEIICHHBIM
KJIaccaM M TpyniaM COECIMHEHUH, XapaKTEpU30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; OMPENEIATh BUAbl XMMHUYECKHUX CBSI3EH
(xoBalleHTHAsi, MOHHAs, MeETAJJIMYecKasi, BOJOPOJHAs), THIIbI
KPUCTAINIMYECKUX  PEHIETOK  BEHIeCTB;  KJIacCU(UIIUPOBATH
XAMHYECKHE PEAKIINH;

- chopMHpOBaTh TIPEACTABICHHUSA: O MaTEPUATHLHOM E€IWHCTBE
MHpPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUH MIPUPOABL; O
MECTE€ U 3HAYEHUHU XUMHUH B CHCTEME €CTECTBEHHBIX HAyK WU €€
poJii B OOECIIEYCHHH YCTOWYMBOTO PA3BUTHUSI YEIIOBEUYECTBA: B
peIIeHrH PoOJIEM PKOJIOTHIECKOMN, YHEPTETUUECKON 1 MUIIEBON
0€30macHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX
MaTepUaIoB, HOBBIX HICTOYHUKOB SHEPTUH, B 00CCIICUCHUN
PalMOHAIBHOTO MIPUPOAOTOJIL30BAHUS, B




(OopMHPOBAaHUMMHUPOBO33PEHUS U OOIIEH KYIbTYyphl YeJIOBEKa, a
TaKXKe HKOJOTHYECKM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpee;

- BJIQZIETh CUCTEMON XMMHUYECKUX 3HAHHUM, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAIONINE TOHATHS (JIOTIOJIHUTENBHO K CHCTEME
NOHATHM  0a30BOro0  ypoBHSI) - M30TOIBL, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSHHE aToMa, THOpHIM3alUs aTOMHBIX
opOutaneii, xumuyeckas cBsa3b (" " m "', KpaTHbIE CBS3H),
MOJISIpHAsi KOHLEHTpalus, CTPYKTypHas Qopmyna, H30Mepus
(cTpykTypHasi, reoMerpuueckas (LUC-TPAHC-U30MEPHS), THUIIBI
XAMUYECKUX peaKiuii (TOMO- M TeTepOreHHBIC, OOpaTHMBIE U
HeoOpaTUMbIe), pacTBOPbI (MCTUHHBIE, JHUCIICPCHBIE CUCTEMBI),
KPUCTANIOTUAPAThI,  CTENEHb  JWCCOLMALMM,  DJIEKTPOJIU3,
KPEKUHI, PU(OPMUHT); TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKHE 3HAHUSA, JICKAIIME B OCHOBE IOHUMAHUS
OPUYMHHOCTH W CHUCTEMHOCTH  XUMHYECKUX  SIBIICHHIA,
COBPEMEHHbIE TMPEJCTABICHUsI O CTPOCHUU BeEIleCTBa Ha
aTOMHOM, MOJIEKYJSIPHOM ¥  HAaJMOJIEKYJISPHOM YpPOBHSX;
OpEJCTaBICHUs O  MEXaHU3MaxX XUMHUECKUX  peaKIHid,
TEPMOJMHAMHYECKUX W KHUHETHYECKHX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUS, 0 XUMUYECKOM PaBHOBECHH, AUCIIEPCHBIX CUCTEMAX,
(akTOJIOrMUECKUE CBEJICHNS O CBOIMCTBAX, COCTaBe, MOJyYeHUH U
0e30macHOM HCIIOJIb30BaHUM Ba)KHEHIINX HEOPraHWYECKHX U
OpPraHUYECKUX BEILECTB B OBITY UM MPAKTUYECKOH AEATEIbHOCTU
YeloBeKa; OOMUX  HAayyHBIX  TMPUHIMIAX  XHMHYECKOTO
MPOM3BOJICTBA (HA TPHMEPE MPOM3BOJCTBA CEPHOH KHCIIOTHI,
aMMHaKa, MeTaHoJIa, IepepaboTKU HEPTH);




- yMeTb NPOBOJUTH PACUYETHl MO XMMHUYECKUM (GOpMylIaM H
YPaBHEHHUSM  XMMMUYECKHX  pEeakUud C  HCIOJIb30BAaHUEM
(bu3nyecKkux BeIUUuH (Macchbl, 00beMa ra3oB, KOJINYECTBA
BEIIIECTBA), XapaKTePU3YIOIIHUX BEILIECTBA c
KOJIMYECTBEHHOMCTOPOHBI: pacuersl 1o HaXO0XICHUIO
XMUMUYECKOH (OpMYNbl BEIIECTBA; pPacdyeThl Macchl (00bema,
KOJIMYECTBA BEILECTBA) MPOJAYKTa pEeakLUuu, €CIU OAHO U3
HCXOJIHBIX BEIIECTB JaHO B BHJE PAaCTBOpa C OIpeesIeHHON
MaccOBOM J10JIell paCTBOPEHHOI'0 BEIIECTBA WM JIaHO B U30BITKE
(uMeeT NpUMECH); pacyeTbl MacCOBOM MWJIM OOBEMHOW J10JIU
BBIXOJIa TPOAYKTa peakluH; pacdyeTsl TeroBoro 3ddekra
peakiuii, 00bEMHBIX OTHOIIEHUH ra3oB;

- yYMEThb BBIABIATH XapaKTEpHblE IPHU3HAKKM U B3aUMOCBSA3b
W3YYEHHBIX TMOHATUH, NPUMEHSATH COOTBETCTBYIOLIUE IOHSATHUS
IPpU ONHUCAaHUU CTPOEHUS U CBOWCTB HEOPraHUYECKUX U
OpraHMYeCKHX BELIECTB W MX MPEBpAlllCHUH; BbIIBIAThH
B3aUMOCBSI3b ~ XMMHYECKUX  3HAaHUH C  TMOHATHAMU U
NpPEJCTaBICHUAMHU JAPYIUX MPEAMETOB Uil 0ojee OCO3HAHHOIO
MOHUMAaHUS U OOBSCHEHUS CYIIHOCTH MaTepUalbHOIO €IUHCTBA
MHUpa; MCHOJIb30BaTh CUCTEMHbIE XHUMHUYECKHE 3HAHUS Jid
OOBSICHEHUST W  TPOTHO3MPOBAHUS  SBJICHUH, HMMEIOLINX
€CTECTBEHHOHAYUYHYIO NIPUPOLY;

- yMeTh HCIOJIb30BaTh HAauMEHOBaHMS XUMHAYECKHX
COCIMHEHUN  MEXIYHApOJHOTO COK3a TEOPETUYECKOM H
NPUKIAJAHOM XMMHUU W TpUBHAJIbHBIE HAa3BaHUS BEIIECTB,
OTHOCSIIMXCA K M3YyYEHHBIM KjaccaM OpraHMYECKHX W
HEOPraHMYECKUX COEJAMHEHUH; HCIOIb30BaTh XUMHUYECKYIO
CUMBOJIUKY JIJIsl COCTaBJIeHUS (POPMYJT HEOPTraHUYECKUX BEIIECTB,
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEpHYTHIX, COKPALLIEHHBIX U
CKEJIETHBIX) (hOpMYJT OpraHMYECKUX BEIIECTB;




- COCTaBJIATh YPAaBHEHUsI XUMUUECKUX PEAKLIUN U PACKPBIBATh UX
CYIIHOCTb:  OKHCJIMTEJIBHO-  BOCCTAHOBUTEJIBHBIX  PEaKIUi
MOCPEACTBOM COCTAaBJICHHUSI DJIEKTPOHHOTO OajaHca 3TUX peaKlui;
peakiuii MOHHOro OOMEHa IyTeM COCTAaBJICHHSI MX IMOJIHBIX WU
COKpAIllCHHBIX NOHHBIXYPAaBHEHUH; PEaKIUI TUIPOJIN3a,

PeaKIMIKOMITIIEKCO00pa30BaHUS (Ha puMepe
IMJIPOKCOKOMILJIEKCOB IIMHKAa M alIOMHUHHUA); IOJATBEPKIATh
XapaKTEpHbIE XUMUYECKUE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3alMCAMH YpPaBHEHUU
XUMHUYECKUX PEAKIIUIL;

- yMeTh KJIacCU(ULMPOBATH HEOPraHUYECKHUE U OPraHUYECKUe
BEUIECTBA M XUMHUYECKHE DPEAKIMH, CAMOCTOSITEIbHO BBIOMPATH)
OCHOBaHMS M KpUTEpUM U1 KJIACCUPUKALMHM U3y4aeMbIX
XMMHUYECKUX OOBEKTOB; XapaKTepU30BaTb COCTaB W Ba)KHEUIIHE]
CBOICTBA BEUIECTB, IPUHAICKAIINX K ONPEACICHHBIM KlaccaM U
rpynnaM coeIuHeHUH (IpOCThle BELECTBA, OKCUIbI, TUAPOKCUIDI,
COJIM; YIJIEBOAOPOABI, MpPOCTbIE 3S(UPBI, CHOUPTHL, (EHOINBI,
aJIbJIETU/Ibl, KETOHBI, KapOOHOBBIE KHUCIIOTBI, CJIOXKHbBIE (PHUPBI,
JKHUPBI, YIIIEBOJIbl, aMUHbI, AMUHOKUCIIOTHI, OCJIKH);

- IPUMEHATH 3HAHUSA O COCTaBE M CBOMCTBaxX BEUIECTB MJIA

JKCIEPUMEHTAIBHON MIPOBEPKHU TUIIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEH  NPOTEKAHUS  XUMHYECKMX peakuud |
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHMUS;

- YMETb IOATBEPXKAATh HA KOHKPETHBIX IpUMEpax Xapakrep
3aBUCHUMOCTH  pPEaKIIMOHHOM  CIIOCOOHOCTH  OpPraHMYECKUX
COCIMHEHUH OT KPaTHOCTH U TUIIA KOBAJICHTHOU CBSI3H, B3AMMHOI'O
BIIUSHMS aTOMOB M TPYyIIl aTOMOB B MOJIEKYJIAX; a TaKXke OT
0COOEHHOCTEH peanu3alnu pas3IuYHbIX MEXaHU3MOB MPOTEKaAHUS
peaKkmii;

- YMEeThb XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30YXIIEHHOM COCTOSIHMHM) U MOHOB XHUMHUYECKUX

anemeHToB | - 4 mnepuonoB Ilepmommueckoin cucremsr J[.U.
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MenzeneeBa 1 X BaJICHTHbIE BO3MOXKHOCTH, UCIIOJIb3Ys TOHATHS
"S», «P», «d-3JEKTPOHHBIE» OPOUTANIN, SHEPIeTHUSCKHE YPOBHH;
OOBSICHATD 3aKOHOMEPHOCTH WU3MEHEHUs CBOICTB
XMMHUYECKUXAJIEMEHTOB U 00pa3yeMbIX HMMH COEAMHEHHH 110

MepUoAaM U TPYIIIaM.

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOKCKa, aHaJIN3a U
WHTEPIIPETAINN
nHpopManuu u
WH(POPMALOHHbIE
TEXHOJIOTHH IS
BEITIOJTHCHMSI 32124
npodeccuoHanbHOM

e TEIIEHOCTH

B o06J1acTH HEHHOCTH HAYYHOTO TO3HAHUS:

- chopMHpPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIECTO
COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAyKH W OOIICCTBEHHOMN
MIPaKTUKH, KYJIBTYD,
CIOCOOCTBYIOIIETO MecTa B
HMOJIUKYIBTYPHOM MUPE;

- COBEPILICHCTBOBAHKE SI3BIKOBOW M YHTATEIILCKOW KYJIBTYPBI
KakK CpcacCTBa B3aI/IMOI[eI>'ICTBPI$I MCXKAY JIOJAbMH W IMO3HAHUA

OCHOBAHHOTI'O Ha JAuajiore

OCO3HaHHUIO CBOCT'O

MUpa;
- OCO3HAHHUE IIEHHOCTH HAYYHOU JESITeIIbHOCTH, TOTOBHOCTh
OCYULIECTBIISITh MPOEKTHYIO u HCCIIE0BATENbCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,
OBnanenue YHHMBEPCAJIbHBIMHA
NMO3HABATEJIbHBIMU JACHCTBHAMM:
a)padora ¢ nHdopmanmeii:

- BJIQJICTh HaBBIKaMU MOJTY4YeHHs HH(POpMAIIUK U3 UCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYLIECTBISATH IOMUCK,
aHaJIM3, CHUCTEMATH3allMI0 W HWHTEpIpeTanuo uHpopmanuu
pa3IMYHbIX BUJOB U (hOPM Mpe/ICTaBICHHUS,

y4eOHBIMU

- YME€Tb IUIAHUPOBATH U BBIMOJIHATh XUMHUYECKUI IKCIIEPUMEHT
(mpeBpailleHusi OpPraHUYECKUX BEIIECTB IPU HarpeBaHUH,
MOJIydeHUE ATWJICHA M U3YYCHHE €ro CBOWCTB, KayeCTBEHHBIC
Kpaxmajl, YKCYCHYIO
JIeHaTypauusi OEKOB MpH HarpeBaHUU, LBETHBIE PEAKINH
OENKOB; MPOBOAWTH PEAKIMU HOHHOTO OOMEHa, OMpeIeNATh
Cpelly BOJHBIX PacTBOPOB, KaUE€CTBEHHBIC peaKIMK Ha Cyab(art-,
KapOoOHaT- W XJIOpUJ- AaHUOHBI, HA KAaTHUOH aMMOHHS;, pelIaTh

pC€akiun Ha  aJbACTUIBI, KHCIIOTY,

SKCIEPUMEHTAIbHBIE  3aJlauu temam "Metamel" U
"Hemeramnpl") B COOTBETCTBUM C TMpaBWJIAMH  TEXHUKH
0e30macHOCTH MpHU 0OpallleHUH C BEIIeCTBaMH U JJaOOpaTOPHBIM
000OpyIOBaHUEM; TPEJICTABIATh  PE3yAbTaTbl XUMHUYECKOTO
SKCIIEpUMEHTa B (hOpMe 3alliCU ypaBHEHHI COOTBETCTBYIOIIMX

Io

peakuuii U (opMynMpoBaThb BBIBOJBl Ha OCHOBE 3THUX
pe3ynbTaToB;
- YMETh AHAJIN3UPOBATH XUMHYECKYIO uHpOpMalHIo,

MOJIyYaeMyI0 M3 pPa3HbIX HMCTOYHMKOB (CpPEeICTB MaccOBOMU
nH(popmanuu, cetb UHTEpHET U Apyrue);

- BJIAZIETh OCHOBHBIMH METO/AMH HAyYHOTO [TO3HAHUS BEIIECTB U
XUMHUYECKHX sBJIEHUH (HaOIIofeHne, n3MepeHne, SKCIepUMEHT,
MOJICIIUPOBAHUE);
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- CO34aBaTh TEKCTHl B pa3IMYHBIX (QopMarax ¢ y4eToM
Ha3Ha4YeHWs] MH(pOpPMAMKM U TENEeBOH ayJUTOPHH, BBIOWpas
ONITUMAJIBbHYIO ()OPMY ITPECTABICHHS U BU3YaJIH3allNy;

- OILIEHUBATH JOCTOBEPHOCTb, JISTHTUMHOCTh HH(OPMALIUH, ee
COOTBCTCTBUC ITPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAM;

- UCIIONIB30BAaTh  CpeACTBA  HMH(GOPMALMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B PCIICHNN KOTHUTUBHBIX,
KOMMYHUKATHBHBIX n OpraHnu3allMOHHBIX 3aga4 C
coOII0ICHUEM TpeOoBaHU SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PecypcocOepekeHHs], MPAaBOBBIX U
STHYECKUX HOPM, HOPM

UH(OPMAIMOHHON 0€30MTaCHOCTH;

BJIAICTb HABbIKaMHU PACIIO3HABAHUSA W 3alllUTbI I/IH(i)OpMaHI/II/I,
I/IH(1)OpMaI_II/IOHHOI71 0e30macHOCTH JIMYHOCTH,

YMETh MPOBOJUTH pACYEThl IO XUMHUYECKUM QopMmyaaM H
YpaBHEHUSAM  XUMHUYECKMX pPEaKUUid C  HCIHOJb30BaHUEM
bu3NYeCKUX  BEIMYMH, XapaKTepU3YIOIIMX  BEIIecTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0Obema (HOpMaJbHBIE
yCIIOBUSI)  Ta30B, KOJMYECTBA  BELIECTBA;  MCIOJIb30BaTh
CHUCTEMHbIE XHWMHUYECKHE 3HAHUS MJIsi NPUHATHS pEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAlUsX, CBSI3aHHBIX C BEILIECTBAMH
U UXIIPUMEHEHUEM;

YMETh CaMOCTOSITENIBHO [JIAHUPOBATh U IPOBOJUTH XUMUYECKUN
AKCIIEPUMEHT (TOJTy4YeHUE U U3YyYCHUE CBOMCTB HEOPTaHUYECKUX
M OpPraHMYeCKMX  BEUIECTB,  KAUE€CTBEHHBbIE  pPEaKUUU
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KHUCIOPOACOJEpKAIIUX
OpraHWYEeCKHUX BEUIECTB, PELICHUE YKCIIEPUMEHTAIbHBIX 33/1a4 110
pacro3HaBaHUI0 HEOPTAHMYECKUX M OPraHUYECKUX BEIECTB) C
COOJTIOZICHUEM TTPABWII OE30TIACHOTO OOPAIIEHUS C BEIIECTBAMU H
nabopaTopHbIM  oOopyaoBaHueM,  GOpPMyIUPOBATH  LIENHU
WCCJIETOBAHMSI, TPEIOCTABIATh B PA3MTUYHON (opme pe3ynbTaThl
AKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBAThH UX IOCTOBEPHOCTD;
YMETh OCYIIECTBIIATH LIEJIICHANPABICHHBIA MOUCK XUMHUYECKOMN
uH(pOpMallMi B Pa3IMYHBIX HMCTOYHUKAX (HaydyHas U ydeOHO-
Hay4yHas JHTepaTypa, CpeAcTBa MaccoBOM WH(pOpMAIUU, CETh
WNHTepHeT u Apyrue), KpUTUUECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(popMalnio, mepepadaThiBaTh €€ U HCIONb30BaThb B
COOTBETCTBHUH C TIOCTABJICHHON y4eOHOH 3a1a4eii;

BJIQJIETh CUCTEMON 3HAHMM O METOJAaX HAY4YHOrO IO3HAHUS
SIBJICHUM TIPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax W
YMEHUSMH TPUMEHSITh 3TH 3HAHUS TMPU IKCIIEPUMEHTAIHLHOM
UCCIICIOBAaHUHM BEIIECTB H IS OOBSCHEHUS XUMHUYECKUX
SABJICHUM, HMEIOIIMX MECTO B TMPUPOJEC MNPAKTUUYECKOU
JIeATETbHOCTH

YeJIOBEKA U B TIOBCEHEBHOM KU3HU;
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OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh
1 paboTaTh B
KOJUIEKTHBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEJIbHOCTH
Y CaMOOIIPEJIEIICHHUIO;

-OBJIaJICHNE HAaBBIKAMH Y4eOHO-HCCIIEIOBATENHCKOM,

MPOEKTHOM U COLIMAIbHOM JEATEIbHOCTH;

OBaagenue YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH

JeHCTBUSIMMU

a) COBMecTHAasI 1esITeJIbHOCTb.

- YMETh IUTAHUPOBATh U BBIMOJHATh XUMHUYECKHI 3KCIIEPHMEHT
(mpeBpamieHusi OPraHMYECKUX BEIISCTB MPH  HArpeBaHHH,
MOJIyYeHUE JTHIICHA W HM3yYeHUE €ro CBOWCTB, KaYECTBCHHBIC
peakuuyd Ha aIBJACTHUABI, KpaxMmal, YKCYCHYIO KHCIIOTY;
JeHaTypanusi O€JIKOB TpPU HarpeBaHHWH, IBETHHIC pPEaKIUH
O€JIKOB;, MPOBOJUTH PEAKIIMHM HOHHOTO OOMEHA, OIpPEIeIsATh
Cpelly BOAHBIX PaCTBOPOB, KAYECTBEHHbBIC PEAKIIMU Ha CyJb(aT-,
KapOOHAaT- U XJIOPHUA-

AHMOHBI, HA KATHOH AaMMOHWMs, PpEIIaTh AKCICPUMECHTAIbHBIC
3a7a9u

- IOHHUMAaTb M HCIOJB30BAThH MNPCUMYILICCTBA KOMaHIlHOI\/JI u

WHAUBUAYAIbHON paboThI;

- IPUHUMATDb Oeiin COBMECTHOI JACATCIIBHOCTH,
OpPraHru30BbBIBATH MW  KOOPAUWHHUPOBATH HeﬁCTBHH no €<
JOCTHXXCHHIO: COCTABJIATD I1JIaH ﬂeﬁCTBHﬁ, pacnpeacisiTh pojin
C Yy4UeTOM MHEHHUN Y4aCTHUKOB 06CY)KI[8.TI:> pPE3YyIbTaThl

COBMECTHOM paboThI;

- KOOpAWHUPOBATE U  BBINIOJHATH pa60Ty B  YCJIOBUAX
peaJIbHOTO, BUPTYAJIBbHOT'O u KOM6I/IHI/IpOBaHHOFO

B3aUMOJCHCTBUS;

= OCYHICCTBJIATH NO3HUTHUBHOC CTPATCTHYCCKOC IMOBCACHHC B
Ppa3InYHbIX CUTyanuiax, IMPOSABJIATH TBOPYECTBO u

BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJiaeHUe YHUBEPCAJbHbIMH PEryJsTUBHBIMH
AeMCTBUAMU: NPUHSATHE ce0s U APYTUX JIIOJei:

- IPUHUMATh MOTUBBI U APIYMEHTHI APYTUX JIFOJAEH ITPU
aHAJIN3€ PE3YIBTATOB AEATEIBHOCTH;

- IpU3HaBaTh CBOE MIPABO U MPABO APYTUX TIOJEH Ha OMINOKU
- pa3BUBATh CIOCOOHOCTh MOHUMATh MHUP C MO3ULIUN
JIPYroro 4ejoBeKa;

b

no temam "Metamnel" u "Hemeramibl") B COOTBETCTBUHM C
IpaBUIaMHU TEXHUKM O€30MacHOCTH IpH  OOpalleHuu ¢
BEIIECTBAMH M JIaOOPATOPHBIM 000OPYIOBaHUEM; IPEJCTABIAThH
pe3yabTaThl XMMHYECKOTO OSKCIepUMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX peakuuid U (OpMyJIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

-YMETb CaMOCTOSITENILHO TUIAHUPOBATh U MPOBOAUTH XUMUUECKUI
HKCIEPUMEHT C COOIOIEHUEM MPAaBUII 0€30MacHOr0 OOpaIleHus
C  BemectBaMH U Ja0OpaTOpHbIM  O0OpYyIOBaHHUEM,
dbopMynupoBaTh LENM  HUCCIENOBaHMs, MPENOCTaBIATh B
pa3nanyHoil (hopMe pe3yNbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;
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OK 07.
CopnelicTBOBaTh
COXpaHEHHIO
OKpPY’Karollen cpeispl,
pecypcocOepexeHHIO,
MPUMEHSTH 3HaHUS 00
WU3MCHEHHMH KJIMMaTa,

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

- c(OPMHUPOBAHHOCTDH IKOJOTHUECKON KYJIbTYPhl, IOHUMaHHE
IIPOLIECCOB
COCTOSTHUE TPUPOJHOW U COLUAIBHOW Cpelbl, OCO3HAHUE

BIMSHUS  COLUAJIBbHO-3KOHOMMYECKHUX Ha
1J100aIbHOTO XapaKTepa HKOJOTMUECKUX Mpodiem;
- IJJAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUM B OKPYXKarolen

Cp€ac Ha OCHOBE 3HaAHUA ueneﬁ YCTOﬁqHBOFO Pa3BUTHA

- ¢(OpMHUPOBATH MPEACTABICHUS: 0 XUMUIECKON COCTABIISIONIEH
eCTeCTBeHHOHay‘-IHOﬁ KapTUHBI MHpPA, pOJIM XUMHUH B IIO3HAHUU
SBJICHUI TIPUPOJBI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JMYHOCTH, €€ PYHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOAMMOM JUIst
pELICHUS MPAKTUYECKUX 3a/1a4 M IKOJOTMYECKH 0OOCHOBAHHOTO
OTHOLICHUS K CBOEMY 37I0POBbBIO U IIPHUPOIHOM CpeJie;

- YMeTh COOJIIOJIaTh MpPaBMIIa SKOJIOTUYECKH IIE€JIeCO00pa3HOTOo

MIPUHITATIBI YEJI0BEYECTBA; MOBEICHUA B OBITY U TPYAOBOM HEATEIBHOCTH B LEIX
OepexKIIMBOTO AKTUBHOE  HENpUATHE  JCHCTBUM, NPUHOCAIIUX  BPEX | COXPAHEHUS CBOCTO 3I0POBbS M OKPYKAIOMICH IPUPOTHOMN CPEIBL;
MIPOU3BOICTBA, OKpYKaroIleH cpese; YUYUTBHIBATh OIMACHOCTh BO3JCHCTBHS HA KUBBIE OpPraHU3MBbI
3¢ HeKTHBHO - YMEHHE NPOTHO3UPOBATH HEOIATOIIPUATHBIE SKOJIOTUYECKUE | ONPEACICHHBIX  BEIIECTB, IOHMMAas  CMBICI  ITOKa3aTess
JIECTBOBAThH B IOCIIEACTBHs IPEANPUHUMAEMBIX NCUCTBUM, INPENOTBPAILATH MPEIeIbHOMN J0MyCTUMOM
YpE3BbIYANHBIX HuXx, KOHIEHTpaIHu,
CUTYyaLUSIX
- paclIMpeHuEe OIbITa  ACATEIBHOCTH 3KOJIOTUYECKOU - YMEThb IIPOTHO3UPOBATh, AHAIU3UPOBATH U OLEHUBATH C
HAIPaBIIEHHOCTH; MTO3UIIMH IKOJIOTUUECKON O€30MaCHOCTH TOCIIECTBUS OBITOBON U
- OBJIaJICHUE HAaBBIKAMH y4E€OHO-HCCIIEIOBATEIHCKOMH, MIPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSA3AHHOU C
MIPOEKTHOU U COLIMATIBHOM AEATEIbHOCTH; nepepaboTKOM BelIeCTB; UCIOIB30BATh MOJYUYEHHBIE 3HAHUS IS
MPUHATUS TPAMOTHBIX pEIIEHWH TPoOJIeM B CUTYaIUsX,
CBSI3aHHBIX C XUMUEH;
- yMETh OCO3HaBaThb OINACHOCTh BO3JACHCTBHS HA JKUBBIC
OpPraHu3Mbl  ONPENEIEHHBIX  BEUIECTB, IIOHUMAasi  CMBICH
MoKa3areysi MNpeNelbHOM  JOMYyCTUMOM  KOHLIEHTpaluu, |
MOSICHATh ~ HAa  TNpPUMEpax  CIOCOOBl  YMEHBIIEHUS |
MPEIOTBPALICHUS UX BPEAHOTO BO3JAEHCTBUS Ha
OPraHu3M YeJIOBEKA.
IIK 3.2 B yacTu TPYyA0BOro BOCIMTAHUSA: - BJIAJETh CHUCTEMOM XUMHAYECKUX 3HAHUU
OpraHu30BbIBATH U - TOTOBHOCTb K TPYJy, OCO3HAaHHUE LEHHOCTH MAaCTEPCTBA, | (BBICOKOMOJIEKYJISPHBIC COEJIMHEHMUS, KpHUCTAJUIMYECKast
OCYIICCTBILATD TPYIOTIOOHE; pemieTka, THMIBl XHUMHYECKUX  peaknuii  (OKHUCIUTEIHHO-
AKCIUTyaTaluio N .
6CCIIIOTHEIX - TOTOBHOCTb K aKTMBHOH IEATEIBHOCTU TEXHOJOTUYECKON U | BOCCTAHOBUTENIBHBIC, H5K30- U OHIOTCPMUYECKHE, PpPEaKIuN

BO3JYIIHBIX CYZOB

COLIMANILHOM HANpPaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,

MOHHOTO OOMEHa), pacTBOp, DSJICKTPOJIUTHI, HEIIEKTPOJIUTHL,
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CMEILIAHHOTO THUIIA, B
TOM UHUCJIE€ B OCOOBIX
YCIIOBUSIX M OCOOBIX

CIy4asix B TOJETE.

IUIAHUPOBaTb U CAMOCTOSITEJIBHO  BBIIOJIHATH — TaKylO
JIESITEIIbHOCTb;
OBanagenne YHUBEPCAJIbHBIMH y4eOHbIMHU

MO3HABATEJbHBIMH JA€HCTBUSIMH:

2) 0a30BbIE JJOTHYECKHE IeliCTBHS:

- CaMOCTOSATEIbHO (OPMYIMpOBaTH W aAKTyaJU3HPOBAThH
npo0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYMIECCTBEHHBIA IPU3HAK WIIA OCHOBAHWS TSI
CpaBHEHUS, KJIacCU(PUKAUKA U 000OIICHUS;

- ONpEeNeNATh LEId JACITCIbHOCTH, 3ajaBaTh MapaMETpPhl W
KPUTEPHUU UX TOCTHIKEHUS;

- BBIBIATH

3aKOHOMCPHOCTH n IIPOTHUBOPCYHA B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTH KOPPCKTHUBBI B JACATCIIBHOCTD, OLCHUBATDH
COOTBCTCTBHC PE3yJIbTaTOB OCIAaM, OLICHUBATH pUCKHU
HOCJ'IG,I[CTBI/Iﬁ ACATCIIBHOCTH

- pa3sBUBATHh Kp€aTuBHOC MBIINIJICHUEC npu PEIICHUH

YKU3HEHHBIX TIpoOIieM
0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BIaJeTh  HaBBIKAMH  Yy4eOHO-HCCIIEOBATENIbCKOW U
IIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU pa3pelleHus Ipooiem;

- BBISIBJISITH MPUYUHHO-CJIICACTBCHHBIC
aKTyaJIM3UpOBaTh 3aJady, BBIIBUTATh THIIOTE3Y €€ PEIICHUs,
HaXOIUThb APTYMCHTBI JJIA

YTBEPKJICHHM, 3a1aBaTh NapAMETPbI U KPUTEPHUH PELICHUS;

CBA3HU u

JI0Ka3aTeNbCcTBA  CBOMX
- QHAIM3UPOBATh TIOJYYCHHBIE B XOJ€ PEIICHUS 3a7adu
KPUTUYECKH OLEHUBATh HUX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSX;

MEPEHOCUTh MO3HABATENbHYI0 U
MPAKTHYECKYIO 00JIaCTH KUZHECATEIbHOCTH;

- yMeTb MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX

pE3yJIbTaTHI,

- YMCTb 3HaHUA B

AIEKTPOJIUTUYECKAS JUCCOIUAIHS, OKUCITUTENb,
BOCCTAHOBHUTEJb, CKOPOCTh XMMUUYECKOW PEaKIMHU, XUMUYECKOE
PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS] XUMUYECKOTO CTPOCHUS
OPraHNYeCKHUX BEIIIECTB AM. bytneposa, Teopus
AIEKTPOJUTUYECKON JUCCONMAINK, Tiepuoauyeckuii 3akon .M.
MenpeneeBa, 3aKOH COXpPAaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUHU, TEOPHUM U 3aKOHBI (Teopus
XUMHUYECKOTO  CTPOEHUSs AM.
bytnepoBa, Teopus  BSNEKTPOJIMTUYECKON  AMCCOIUAINH,
nepuoanueckuii 3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHUSA

Macchl),

OpPraHn4€CKux BC€IICCTB

3aKOHOMCPHOCTH, CHMBOJIMYECKUU  SI3BIK XHUMHU,
(haKkTOJIOTUYECKHUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH U
0e30IMacHOM HCIIOJIB30BAHUHA BaKHEHIINX HCOPraHM4YCCKUX H
OpPraHUYECKUX BEUIECTB B OBITY M MPAKTHUECKON AESITETbHOCTU
YeN0BEKa;

- chopmupoBaTh MPEACTABICHUSA: O MaTEPUATHLHOM €IUHCTBE
MHpa, 3aKOHOMEPHOCTAX U ITO3HABACMOCTHU SIBJIEHUU npupoasl; O
MCCTC M 3HAQYCHHUU XMMHU B CUCTEMC CCTCCTBCHHBLIX HAYK U €€
ponu B O0eCreueHUH yCTONYMBOTO Pa3BUTHs YEJIOBEUECTBA: B
pelIeHnr MpoOsieM SKOJIOTHUECKOH, JHEPTeTUYECKON 1 MUIIEBOM
6G3OHaCHOCTI/I, B pa3dBUTHUU MCAWULMUHBI, CO3JJaHUMW HOBBIX
MaTCpHraioB, HOBbIX HCTOUYHHUKOB SHCPIrUH, B oOecrieueHnun

- BJIAJACTH CUCTEMONM XHUMHYECKHUX 3HaHHI>'I, KOTOpas BKIIKOYACT:
(dakToNOrMUECKre CBEACHHSI O CBOMCTBAX, COCTABE, MOTYYCHUU U
0€30MacHOM HCIOJIB30BAaHUU BAKHEHIIMX HEOPTraHHMYECKUX U
OpraHN4Y€CKUX BCIICCTB B 6I)ITy u npaKTqucxoﬁ NCATCIIBHOCTU
YCJIOBCKaA, O6HII/IX HAay4YHBIX IMpUHOHUITIax XUMHUYECKOTO
MPOM3BOJICTBA (HA TPHMEpPE MPOM3BOJICTBA CEPHON KHUCIOTHI,
aMMHaKa, MeTaHoJIa, iepepaboTKu HEPTH);

- IIPUMCHATHL 3HAHHA O COCTABC U CBOHMCTBax BCIICCTB MOJIA
AKCIEPUMEHTAIBHON  MPOBEPKHU

THUITOTE3 OTHOCHUTCIIBHO
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o0OJacrei;
- BbIIBUT'AaTh
MOJIXOJTbI U PEIICHHUS;

- CIIOCOOHOCTH HMX HCIOJB30BaHUS B I03HABATEILHOH U

HOBBIC HWACHU, MpcayiaraTb OPUTMHAJIIBHBIC

COLIMAJIbHON IIPAKTHKE.

OBanagenne YHHBEPCAJbHbIMHA
MO3HABATEJIbHBIMU JACHCTBUAMM:
a)padora ¢ nHpopmaumeii:

- BJIaJICTh HaBbIKaMU MOJIy4YeHHs HH()OpPMAIUU U3 HICTOYHUKOB

yueOHBIMU

pa3HbIX THUIIOB,
aHaJIN3, CHUCTEMATH3alMI0 W HUHTEpIpETaluio HHpopmanuu
Pa3IUYHbBIX BUJIOB U (POPM MPEACTABICHUS;

CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH

CaMOCTOATCIIBHO  OCYIICCTBJIAAITH  IMOUCK,

- TOTOBHOCTh K
U CaMOOIIPEJICTICHUIO;

-OBJIaJIEHNE HABBIKAMH YUeOHO-UCCIIEI0BATEIHCKOM,

MPOEKTHON U COLIMATIBHOM AEATEIIBHOCTH;

OBaagenue YHUBEPCAJBHBIMH KOMMYHHMKATUBHBIMH

JeHCTBUSIMM

a) COBMeCTHAasl 1eITeJIbHOCTD.

- TNIOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW H

WHAUBUAYAIbHON paboTHI;

enu COBMECTHOM

U KOOPIAWHUPOBATH

- IPUHUMATb ACATCIIBHOCTH,

OpraHU30BBIBATH NecTBUS 1O ee
JOCTUKEHUIO: COCTABJIATH IIAH JEHCTBU, paclpeneisaTh POIH
C YYeTOM MHEHHUH YUYaCTHHKOB OOCYXIaTb pe3yJIbTaThl
COBMECTHOM paboThI;

BBIMOJHATH paboTy B

KOM6I/IHI/IpOBaHHOFO

- KOOPAVHUPOBATh U YCIIOBHSIX
peanbHOro,
B3aUMOJICUCTBUS;

- OCYUIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHHUE B

IMPOSBJIATH

BUPTYaJIbHOT'O "

Ppa3InYHbIX CUTyalnuiax, TBOPYCCTBO u

3aKOHOMEPHOCTEH IIPOTEKaHUs XUMHUYECKUX peakuuid U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBICHUS;

- BJAJETh CHUCTEMOM 3HAHUK O METOJAX HAYYHOI'O MO3HAHUS
SIBJICHUM TIPUPOBI, UCIOIB3YyEMbIX B €CTECTBEHHBIX HayKax M
YMEHUSIMH NPUMEHATh 3TU 3HAHUS NPU IKCHEPUMEHTAIBHOM
HCCIIEIOBAHUU BEIIECTB M IS OOBICHEHHUS XMMHUYCCKHX
npupoae

JCATCIIbHOCTHYCIIOBCKA U B HOBCGHH@BHOﬁ KHN3HU,

SBJICHUW, HMEIOMHUX MECTO B MPAKTUYECKOU

- yMeTh  aHaJIM3UpOBaTh  XUMHYECKYI0  HMH(OpMAIHIO,
MOJIyYaeMyl0 M3 pPa3HbIX HMCTOYHHKOB (CpPEICTB MAacCOBOMU
uHpopmanuu, cetb UHTEepHET u Apyrue);

- BJIAZIEThb OCHOBHBIMHU METO/IAMU HAyYHOTO [TO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUH (HaOMIo/JeHNne, U3MEpPEHHE, SKCIIEPUMEHT,
MOJIEJTMPOBAHUE);

- UCIOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JJI MPUHSITHUS
pelIeHNl B KOHKPETHBIX XU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C
BEIIIECTBAMH M UXIIPUMEHEHUEM;

-YMETb CaMOCTOSITEIHHO MJIAHUPOBATh U MPOBOAUTH XUMHUUECKHUI
HKCHEPUMEHT C COOJIOAEHUEM MPaBUII 0€30MMaCHOr0 O0palleHus
c BELIECTBAMU u o0opy/ioBaHueEM,
dbopMynupoBaTh  LENH MPEeOoCTaBIATh B
pa3ianuHoil hopMe pe3yNbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U

1ab0paTOpPHBIM
MICCIIEZIOBAHMA,

OLICHUBATL UX NOCTOBCPHOCTD,
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BOOOpakeHUe, ObITh MHUIIUATUBHBIM

OBJajieHHe YHUBEPCAJIbHBIMU PEryJIATUBHBIMHU
AeHCTBUAMMU: NIPUHATHE ceOsl U APYTUX JIOAeH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIOJEH npu
aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IpU3HaBaTh CBOE MIPABO U MPABO APYTUX JIOJEH Ha OMINOKY;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU JIPYrOro

YEJI0BEKa;
B 06.1acTH 3K010rM14ecKOro0 BOCIIUTAHUS:

- c(OpMHUPOBAHHOCTH IKOJOTHUYECKON KYIbTYphl, IOHUMAHHE
BIIUSTHUS MPOIIECCOB  Ha
COCTOSIHUE€ TIPUPOJHOW M COLMAIBHOW CpEllbl, OCO3HAHUE

COIMAaJIbHO-3KOHOMHNYCCKHX

rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IUJAHUPOBAHMUE U OCYILIECTBIICHUE IEHCTBUM B OKPYKAOLIEH
cCpelne Ha OCHOBE 3HAHUA ILEJIed YCTOMYMBOIO Ppa3BUTHUSA
YeJI0BEUECTBA,
AKTUBHOE  HENPUSITHE
OKpYKaroIlei cpese;

- YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE YKOJIOTMUECKHE
IIOCJIEJICTBHS MPEIIIPUHUMAEMBIX JIEUCTBUH, MPEIOTBPAILATh

JNEUCTBUM, TPUHOCALIMX  Bpen

HX;

- paclIMpeHuEe  OIbITa  ACATEIBHOCTH 3KOJIOTUYECKOU
HaIIPaBJIEHHOCTH;

- OBJAJIeHWE  HaBBIKAMH  Y4eOHO-HCCIIEI0BATEIbCKOM,

MPOEKTHOM U COLIMAIbHOM AEATEIIbHOCTH;

- cpopMUpOBaThH MPEACTABICHUS: O XUMHUYECKONH COCTaBJISIOIIEH
€CTCCTBEHHOHAYYHON KapTHHBI MUPA, POIM XUMUU B ITO3HAHUU
SIBIICHUI TPHUPOJIBI, B (POPMUPOBAHUH MBIIIICHUS U KYJIbTYPHI
JMYHOCTH, €€ (YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOIMMOM JIS
pelIeHns] TPAKTUYECKUX 3a7ad U 3KOJOTMYECKH 0OOCHOBAHHOTO
OTHOLIECHMSI K CBOEMY 310POBbIO U IIPUPOAHOM CPEIE;

- yMeTh CcOOJIIOJIaTh MpaBUJIa KOJIOTMYECKH 1IEJIecO00pa3HOro
MOBEEHNUA B OBITY U TPYIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHHUs CBOETO 310POBbs U OKPYKAIOLICH IPUPOJHOM CPELIBI;
YUUTBIBATH OIIACHOCTb BO3JAEHCTBHUS HA JKUBBIE OpPraHU3MBbI

ONPEIEIEHHBIX  BEUIECTB, IIOHMMas CMBICI  IIOKa3aTess
MIPEAEIIBHON JOMYCTUMOMN
KOHILICHTPALIUH;

- YM€Th NPOTHO3UPOBATh, AHAIU3UPOBATH U OLIEHUBATh C
THO3UIINH DKOJIOTHYECKOI 0€30ITaCHOCTH TMOCIENCTBUS OBITOBOM U
MPOU3BOJCTBEHHON JEATENbHOCTU YEJIOBEKa, CBSI3aHHON C

Hepepa60TK0171 BCIICCTB,; UCIIOJIL30BAaTh IMMOJIYYCHHLIC 3HAHUA JJIA

NPUHIATHS TPAMOTHBIX peIIeHWH TpodlieM B CHUTYaIusx,
CBSI3aHHBIX C XUMUEH;

-YyMETh OCO3HaBaThb OIACHOCTb BO3JACHCTBUSI HAa JKUBBIC
OpPraHu3Mbl  ONPENEIEHHBIX  BEUIECTB, IIOHUMAasi  CMBICH
MoKa3areysi MNpeNelbHOM  JOMYyCTUMOM  KOHLIEHTpaluu, |
MOSICHATH ~ HAa  TNpUMEpax  CIOCOOBl  YMEHBIIEHUS U

MPEAOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha
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OpraHu3M 4YC€JIOBEKaA.

IIK 3.4
CBOEBpEMEHHO
BBISIBJISITH U YCTPAHSATh
HE3HAYUTENIbHbIC
TEXHUYECKHE
HEUCIPAaBHOCTH
MCIOJTHUTENIbHBIX
MEXaHU3MOB U
YCTPOMCTB
OeCTUIOTHBIX
BO3/YIIHBIX CYJIOB
CMEILIaHHOTO THUIIA.

B yacTH TPY10BOT0 BOCIIMTAHMSA:

- TOTOBHOCTh K TpPYdy, OCO3HAHHE I[CHHOCTH MAacCTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOMW JEATEIBHOCTU TEXHOJOTHMUSCKOU U
COIMAJIbHOM HAIPaBICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH,

IUIAHUPOBaTb U CAMOCTOSITEJIBHO  BBIIOJIHATH  TaKylO
JeSITENIbHOCTb;
OBanagenue YHHUBEpPCAJIbHBIMH y4eOHBIMU

MO3HABATEJIbHBLIMHU A€HCTBHAMM:

a) 0230BbIE JJOTHYECKHE IeliCTBHS:

- CaMOCTOATENIBHO (OPMYJIMPOBaTh M aKTyaJIM3UPOBATh
po0JieMy, pacCMaTPUBAaTh €€ BCECTOPOHHE;

- YCTaHABJIUBAThH CYIIECCTBEHHBIA IPU3HAK WIJIA OCHOBAHWUS TSI
CpaBHEHHUS, KITacCU(PUKALIUU U 000O0IICHNUS;

- ONpEeNeNsITh IENU JCITeIBLHOCTH, 3aJaBaTh MapaMETPhl H
KPUTEPHUU UX JTIOCTHIKEHUS;
3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBICHUSX;

- BBISIBJISATH pOTUBOPCUUA B

- BHOCUTh KOPPEKTHUBBI B  JICSITEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJbTATOB  LENAM, OLEHHUBAaTh PHUCKHU
MOCJIEACTBUN NeITEeITbHOCTH,

- pa3BUBaTh  KPEaTUBHOE  MBIIUIEHUE TMPH  PENICHUHU

YKU3HEHHBIX TIPOo0IieM

0) 0a30Bble HCCJIEI0BATEIbLCKHE AeiiCTBHUA:

- BIaJeTh ~ HaBBIKAMH  Yy4eOHO-HCCIIEIOBATEIbCKOW U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU pa3peleHus Ipooiem;

- BBISIBJIATH MMPUYUHHO-CIICACTBCHHBIC CBsA3HU u
AKTYAJIIM3UPOBAThL 3a4avy, BbBIABUIaTb TUIIOTC3Yy €€ PCIICHUA,
HaXoauThb APTYMCHTEI JIA J0oKa3aTcJIbCTBa CBOHX

YTBEPKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

- BJIQJICTh CUCTEMON XMMHUYECKUX 3HAHHUH (BBICOKOMOJICKYJISIPHBIC
COCAMHCHUA, KPUCTAJUIMYCCKAA PpPCIICTKA, TUIIBI XHUMHUUYCCKHX
peakuui (OKMCIHUTENbHO-BOCCTAHOBUTEIIBHBIE, J9K30- U
oOMeHa), pacTBop,

HE3JIEKTPOJIUTHI, AIIEKTPOTUTHYCCKAST
OKHUCJIUTEITb, CKOPOCTh

XUMHUYECKON peaklMH, XUMHUYECKOE pPaBHOBECHE), TEOPUHU U

SHJO0TEPMUYECKHE,
AIEKTPOJIUTHI,
JIMCCOLIMAIINS,

p€akuuu  HOHHOI'O
BOCCTaHOBUTCIIb,

3aKOHBI (TCOPI/UI XUMHUYECCKOT' O CTpOCHI/IH OpFaHI/ILICCKI/IX BCILICCTB
A.M. BbytnepoBa, Teopus 3JIEKTPOJIUTUYECKOW IHUCCOIUALINU,
nepuoanueckuii 3akoH [[.M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMHH, TCOPUHU
(TGOPI/HI XUMHUYCCKOT' O CTpOGHI/ISI OpFaHI/ILIGCKI/IX
AM.
nuccouranuu, nepuoandeckuii 3akon .M. MenpaeneeBa, 3akoH
COXpaHEeHMsI MacCChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKHUH SI3BIK
XUMHH, (AKTOIOTHYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe,
0e301acHOM

N 3aKOHbI

BEILIECTB bytnepoBa, Teopus  DIEKTPOJIUTHYECKOU

MOJIYYCHHNHN n HUCIIO0JIb30BaHUU BaKHEHIITNX

HEOPraHWYeCKNMX M OPraHWUYEeCKUX BEIIECTB B OBITY H
MPAKTUYECKON IESITEITbHOCTH YEIOBEKA;

- chopMHUpOBaTh TPEACTABICHUS: O MaTepuUaIbHOM EIUHCTBE
MHpPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUH MIPUPOABL; O
MECTE€ U 3HAYEHWH XUMHUHM B CHCTEME €CTECTBEHHBIX HAYK U €€
poJii B OOECIIEYCHHH YCTOWYMBOTO PA3BUTHUSI YEIIOBEUYECTBA: B
peeHNH PoOIEM IKOJIOTHIECKOM, IHEPTETUIECKON 1 MTUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBL, CO3JaHUU HOBBIX
MaTepuaIoB, HOBBIX HICTOYHUKOB SHEPTUH, B 00ECTICUeHUN

- BIIAQJETh CUCTEMOW XMMHUYECKUX 3HAHUW, KOTOpasl BKIIIOYAET:
(haKkTOJIOTUUECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYICHUH U
0€30MacHOM HCIOJB30BAaHUU BAKHEHIIMX HEOPTraHWYECKUX U

OpraHN4YCCKUX BCIICCTB B 6LITy n HpaKTquCKOﬁ JACATCIIPHOCTHU
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- AHAJIM3UPOBATH IIOJNYYCHHLIC B XOJ€ PCIICHHA 3aJadu
pe3yiabTarbl, KPUTHYCCKU OLCHHUBATL HUX JOCTOBCPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- YMCTb NEPCHOCUTDH 3HAHUA B IMO3HABATCIbHYIO n
MPAKTHUYECKYIO 00J1aCTH KUZHEACATEIbHOCTH;

- yMeTb MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX
o0OJacrei;

- BbIABUI'aThb HOBBIC niacu, npeajaratb OpPHUI'MHAJIBHBIC
MOJIXO/IbI U PELICHHUS;

- CIOCOOHOCTh WX WCIIONIB30BAaHKUS B II03HABATEIBHOW U
COLIMATILHOM MTPaKTHKE.

OBnanenue YHHUBepPCAJIbHbIMHA
NMO3HABATEJIbHBIMU AeHCTBUAMM:
a)padora ¢ nadopmanmeii:

- BJIaJACTh HAaBbIKAMH IMOJIYUCHUA I/IH(I)OpMaI_[I/II/I N3 UICTOYHHUKOB

yueOHBIMU

pa3HBIX THIIOB, TTOUCK,
aHaJIN3, CHUCTEMAaTH3alMI0 W HMHTEpIpeTaluo HHpopmanuu
Pa3IUYHBIX BUJIOB U (POPM NpEACTaBICHUS;

CaMOpPa3BUTHUIO, CaMOCTOATCIbHOCTH

CaMOCTOATCIIBHO OCYHICCTBIIATH

- TOTOBHOCTb K
1 CaMOOIIPCACIICHUIO,

-OBJIaJICHHUC HaBbIKaMU y‘Ie6H0'HCCHCHOB&TGHLCKOﬁ,

HpOCKTHOﬁ U COLMaJIbHOM ACATCIIBHOCTH,

Osjaagenue
JeHCTBHSIMMU:
a) COBMeCTHAas 1eATeJbHOCTD.

- TOHMMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M

YHuBEpPCAJIbHBIMH KOMMYHUKATUBHBIMU

o01Imx XUMHUYECKOTO

MPOU3BOJICTBA (HA MIpPHUMEpPE MPOU3BOJICTBA CEPHON KUCIOTHI,

YCJIOBCKA, HAay4YHBIX IpuHOHUIIax
aMMHaKa, MeTaHoJa, IepepaboTKu He(TH);

- TPUMEHATH 3HAHHUA O COCTaBE M CBOMCTBAX BELIECTB JIIS
THIIOTE3  OTHOCHUTEJBHO

AKCIIEPUMEHTAJILHOW  IIPOBEPKHU

3aKOHOMEPHOCTEH IIPOTEKaHUs XUMHUYECKUX peakuuid U
MMPOrHO3UPOBAHUA BO3MOKHOCTEH MX OCYIICCTBJICHHA,

- BJIAJEThb CUCTEMOM 3HAHMM O METOJAaX HAYYHOI'O ITO3HAHUSA
SIBIICHUM IpupoAbl, UCIIOJIB3YCMbBIX B CCTCCTBCHHBLIX HAaYyKaxX H
YMCHUSMU TPUMCHATH 3TH 3HAHUA IIPU SKCIICPHUMCHTAJIbHOM
UCCIIC/IOBAHUM BEILECTB U JUIsI OOBSCHEHUS XHUMMYECKHX
MUMEIOLINX IPUPOAE  IPAKTHUYECKON

JCATCIIbHOCTHYCIIOBCKA U B HOBCCHH@BHOﬁ KHN3HU,

SIBJICHUM, MECTO B

- YMeTb  aHaJIU3UpPOBaATh uHpopManuio,
MOJIyYa€MY0 M3 DPa3HbIX MCTOYHHMKOB (CpPEICTB MacCOBOM
nH(popmanuu, cetb UHTEpHET U Apyrue);

XUMUYECKYIO

- BJIaJI€Th OCHOBHBIMU METOJAMH HAYYHOI'O ITIO3HAHUA BEUICCTB U
XUMHUYECKUX SIBIICHUH (HaOMIoJeHne, U3MEpPEHHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- UCIIOJIB30BAaTh CUCTEMHBIC XUMHNYCCKHUEC 3HAHUS IJI IIPUHATHUA
peIHeHI/Iﬁ B KOHKPETHBIX XHU3HCHHBIX CHUTYAIMAX, CBA3aHHBIX C
BEIIECTBAMH U UXTIPUMEHEHUEM;

-YMETh CAaMOCTOSATEIHHO TIAHUPOBATh U TPOBOAUTH XUMHUECKUN
AKCIIEPUMEHT C COOJIFOICHHEM MPABIII 0€3011acHOTO OOparieHus
1a00paTOPHBIM obopynoBaHUEM,
UCCIICJIOBAHMSI, TPEIOCTABIATh B

C BelleCcTBaMHU 17
dbopMynupoBaTh  IENH
pa3audHO# (hopMe pe3yNbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATb UX NOCTOBCPHOCTD,
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WHUBUTyaJIbHOU PaboThI;

- IPUHUMATD LeIu COBMECTHOM JIeSATEeTLHOCTH,
OpraHU30BBIBATH W KOOPJAMHHUPOBATH JCHCTBUA IO €€
JOCTH>KEHUIO: COCTABIIATH IUIaH AEHCTBUMN, paCIIpeAeIIATh POIU
C Y4YeTOM MHEHUW YYaCTHUKOB OOCYXJIaThb pe3ylIbTaThl
COBMECTHOH paboTHI;

- KOOPJAMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUAX
peanbHOro, BUPTYaJIBHOTO u KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJISITh MO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B
pa3IMYHBIX  CUTyallUsiX, MPOSBIATH  TBOPYECTBO U
BOOOpakeHUE, ObITh HHAITUATUBHBIM

OBJjajieHNe YHUBEPCAIbHBIMU PeryJATUBHBIMHU
AeHCTBUSIMU: IPUHATHE ceOsl U APYTUX JIIOAeii:

- IPUHUMATh MOTHUBBI U apPTYMEHTHI IPYTUX JHOJEH U
aHaJIM3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- IpU3HaBaTh CBOE MIPABO U MPABO APYTUX TIOJEH Ha OMINOKY;
pa3BUBATh CIMIOCOOHOCTH MOHWMATh MHUP C MO3UIUU JIPYroro
YeJI0BEeKa;

B 00.1acTH 3K0J10rHY€CKOT0 BOCIIUTAHMS S

- cOpMHUPOBAHHOCTH IKOJOTUUECKON KYIbTYphI, IOHUMAHHE
BIIMSHUS ~ COLMAJbHO-DKOHOMHMYECKUX  MPOLECCOB  HA
COCTOSTHHE€ TPUPOJHOW M COLMAIBHOW Cpellbl, OCO3HAHHUE
r100aTBHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIeM;

- IJTAHUPOBAHUE U OCYIIECTBIICHNE IEUCTBUI B OKPYXKarolen
cpele Ha OCHOBE 3HaHMS IEJel YCTOWYMBOTO pa3BUTHS
YeJI0BEUECTBA;

aKTUBHOE  HEMNpUATUE  JIEWCTBHM, NPUHOCIIIUX  Bpen
OKpYKarolleu cpee;

- YMEHUE MPOTHO3UPOBATH HEOIATOMPHUATHBIC IKOJIOTUIECKUE
MIOCJIE/ICTBHS MPEANPUHUMAEMBIX JEUCTBUM, MPEIOTBPAILAThH

- copMUPOBATH MPEACTABICHUS: O XUMUYECKON COCTABIISIONICH
CCTCCTBCHHOHayLIHOI\/JI KapTUHBI MHpPA, pOJIU XUMHUH B ITO3HAHUU
SBJIGHUN TPUPOABI, B (POPMHPOBAHUM MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKITMOHATILHON TPAaMOTHOCTH, HEOOXOIMMOM TS
pelIeHUs MPAKTUYECKHUX 3a7ad U DKOJIOTUYECKH 00OCHOBAHHOTO
OTHOIICHHSI K CBOEMY 3/I0POBBIO M PUPOAHOM Cpefie;

- yMeTh COOIOJaTh TPaBHJIA IKOJOTHYECKU IIeIeCO00pa3HOTO
MOBECHUA B OBITY U TPYAOBOM HEATEIBHOCTH B IEJIX
COXpaHEHHUsI CBOETO 37I0POBbsSI M OKPYKAOIIIEH IPUPOTHON CPEJIbI,
VUUTHIBATh OMACHOCTh BO3JCUCTBUS HAa JKUBBIE OpPTaHU3MBI
OMMpECACIICHHBIX BCIIIECTB, IIOHUMas CMBICJI ImoxKasaTeist
NpEeaEIbHON TOMyCTUMOMN

KOHIIEHTpAaLUU;
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HX;

- paclIMpeHuEe OIbITa  AEATEIbHOCTH 3KOJIOTUYECKOU
HaIPABJIEHHOCTH;

- OBJIaJICHWE  HaBBIKAMH  Y4€OHO-HCCIIEIO0BATEIIbCKOM,
MPOEKTHOM M COIMATILHOM JEATEIbHOCTH

- YM€Th MPOTHO3UPOBATH, AHAIMU3UPOBATH U OLICHUBATH C
MO3HUIUN SKOJIOTHYECKOM 0€30IaCHOCTH MOCIEACTBUS OBLITOBOM U
MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKa, CBSA3AHHOW C
nepepaboTKON BEIIECTB; UCIIOIb30BATh MOJYUYCHHBIC 3HAHUS JIJIS
NOPUHITHS TPAMOTHBIX pEIICHWA TpoOJieM B CHUTYaIusX,
CBSI3aHHBIX C XHMHUEH;

-YyMEThb OCO3HAaBaTh OMNACHOCTb BO3JCHCTBUS Ha JKHUBBIC
OpPraHu3Mbl  ONpPEJCICHHBIX  BEHIECTB, IOHMMAas  CMBICI
[IOKa3aTeNsl IPENENbHOM  JONMYCTUMOW  KOHUEHTpaluu, |
MOSICHATh ~ HAa  NpUMEpax  CIocoObl  yMEHBIICHUS U
MpEIOTBPALICHUS X BPEIHOTO BO3JACHCTBUS Ha

OpraHu3M YeJIOBEKa.

1IK 4.4
OCylIeCTBISITh
00pabOTKy JaHHBIX,
MMOJTYYEHHBIX OT
(yHKIIMOHAJILHOTO
000pyTI0BaHUS, CUCTEM
[pETUCTpallMU MOJETHON
MHQOPMAITUH, C LIENBI0
coOumoieHnst TpeOoBaHNH
BO3YIIIHOTO
3aKOHO/IATENILCTBA B
o0yacTu o0ecrieueHust
0e30MmacHOCTH TIOJIETOB.

B yacT TPpy10BOro BOCIIUTAHUSA:

- TOTOBHOCTb K TpYAY, OCO3HAaHHE LIEHHOCTH MacTepCTBa,
TPYIOIO0ue;

- TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOU U
COIMAIbHOM HAIPaBIECHHOCTH, CIIOCOOHOCTh HHHUIIMHUPOBATH,
IUIAHUPOBaTb M CAMOCTOSITEJIBHO  BBIIIOJIHATH — TaKylo
JESTEIILHOCTb;

Osianenue YHHBEPCAJIbHBIMH Y4eOHBIMHU
NMO3HABATEJbHBIMU 1eHICTBUAMM:

a) 0a30Bble JOTHYECKHE JelCTBHS.

- CaMOCTOATENbHO (OpPMYIHpPOBaTH U aKTyaJU3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATbH CYLIECTBEHHBIA IPU3HAK WJIX OCHOBAHUS JUIS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000IIeHNUS;

- ONpENeNATh LU ACATEIbHOCTH, 3a7aBaTh MapaMETPbl U
KPUTEPUN UX TOCTUKEHUS;

- BBUIBJISITH ~ 3aKOHOMEPHOCTM M MPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSIX;

- BHOCUTb KOPPEKTUBBI B  JI€ATEIbHOCTb, OLICHUBATh

- BJIaJIETh CUCTEMON XMMUYECKHX 3HAHUH (BBICOKOMOJIEKYJISIPHbIE
COCIMHECHUSA, KPUCTAUIMYECKas pELIeTKAa, TUIbl XUMHYECKHUX

peaKI_II/Iﬁ (OKI/ICHI/ITCHLHO-BOCCT&HOBHTGJ’IBHHG, 9K30- u
SHAOTCPMHUYCCKUC, PCAKIIUU HOHHOTO O6M€Ha), pacTBop,
OJICKTPOJINTEI, HEOJICKTPOJIUTHI, SJICKTPOJIUTHUYCCKAA

JTUCCOITUAITHS, OKHCIINTCIIb,  BOCCTAaHOBUTECID, CKOpOCTh
XUMHUYECKON peaklMd, XMMHUYECKOEe PaBHOBECHE), TEOPUH H
3aKOHBI (TEOPUS XUMUYECKOTO CTPOSHUSI OPTaHUUECKUX BEIIECTB
A.M. BbytnepoBa, TeopHs 3IEKTPOJIUTUYECKOW JHUCCOLMALINU,
nepuoanueckuii 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH 361K XUMHH, TEOPUH
U 3aKOHBI (TEOpUs XMMHYECKOTO CTPOEHHUS OpPraHUYeCKHX
BeuiectB  A.M. bByrnepoBa, Teopus  IEKTPOIUTUYECKOU
auccouranuu, nepuoandeckuii 3akon .M. Menneneesa, 3akoH
COXpPaHEHUsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUUA S3BIK
XUMHUH, (PAKTOJIOTHYSCKHE CBEJACHHUS O CBOWCTBAaX, COCTaBe,
MOJIyYeHUH ©  OE30MaCHOM  HCIIOJIb30BAHUM  BAKHEWIINX
HEOPTraHMYECKUX ¢ OPraHW4YeCKUX BEIIECTB B OBITY U
MPAKTUYECKON IESITEIbHOCTH YEIOBEKA;
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COOTBETCTBUE  PE3YJbTATOB  LEJNSAM, OLEHHUBAaTh PHUCKHU
MMOCJICACTBUI NCATCIbHOCTH;
- pa3BUBAaTh  KPEaTUBHOE  MBINUIEHUE NPU  PEUICHUHU

JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCJIeI0BaTeIbCKUE TeCTBUS:

- BIaAETh HaBBIKAMH y4eOHO-UCCIIeI0BATEIIbCKOM n
MIPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;
MIPUIUHHO-CJICACTBEHHBIE CBSI3U 5
aKTya.HI/I3I/IpOBaTI) 3a11aqy, BbIABUT'ATHb FI/IHOTe3y ce pGIHeHI/Ifl,
aprMeHTI)I JJIA J0OKa3aTcJIbCTBA CBOUX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEILICHUS;

- aHaJU3UpOBaTh IOJYYEHHBIE B XOJE€ pELICHUS 3aJauu

- BBISIBJISITH

HaxXxoauThb

PE3YyIbTaThbl, KPUTUUYCCKHM OLCHUBATH HX JOCTOBCPHOCTD,
IMPOrHO3NpPOBATh UBMCHCHHUEC B HOBBLIX YCIIOBUAX,

- YMCTb MEPCHOCUTDH 3HaHUA B IMO3HAaBaTCIbHYIO nu
MMPAKTUYCCKYIO obJjactu KHU3HECACATCIIbHOCTH,

= YMCTb HHTCIPUPOBATH 3HAHWA M3 PA3HBIX MTPECAMCTHBIX
oOuacrei;

- BbIABUTI'aThb HOBBIE HEH, npeajiaratb OpPHUIMHAJIBHBIC
MOAXO/bI U PEIICHHUS;

- CMOCOOHOCTh HX WCIIONB30BaHUS B TIO3HABATEIbHOW U
COLIMAIbHON ITPAKTHKE.

Osuanenue YHHMBEPCAJIbHbIMHA
NMO3HABATEJIbHBIMU 1eHCTBHAMM:
a)pabdora ¢ nunpopmanmeii:

- BJIQJICTh HaBBIKaMU MOJTy4YeHHs HH()OpPMAIIUK U3 HICTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYLIECTBISATH IIOUCK,
aHaJIM3, CHUCTEMATH3allMI0 W HWHTEpIpeTanuo uHpopmanuu
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

CaMOCTOATCIbHOCTHU

y4eOHBIMU

- TOTOBHOCTH K CaMOpa3BUTHUIO,

U CaMOOIIPCACIICHUIO,

- copMHpOBaTH MPEICTABICHHUSI: O MaTepPHaIbLHOM EIMHCTBE
MUpa, 3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBIICHUH MPHPOJIBL; O
MeCTe M 3HAUYEHUH XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €€
poiM B OOECIIEYCHUH YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA: B
peLIeHHH MTPOOJIEM 3KOJIOTHYECKON, SJHEPTETHUECKON U TTHILEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JAHUU HOBBIX
MaTepUaIoB, HOBBIX HICTOYHUKOB SHEPTUH, B 00CCIICUCHUN

- BIIQJIETh CHCTEMOW XMMHYECKHX 3HAHHU, KOTOpas BKIIIOYACT:
(aKTOJOTHUECKUE CBEJCHUS O CBOMCTBAX, COCTABE, MOJYYCHUN U
0€30IaCHOM HCIIOJIb30BAaHUKM Ba)KHEHINIUX HEOPTraHUYECKHX U
OpPTaHWYECKHUX BEUICCTB B OBITY M NMPAKTHYECKOH JCATCILHOCTH
YeNIOBeKa;  OOIMMX  HAyYHBIX  MPUHIHUIAX  XUMHUYECKOTO
NPOM3BOJICTBA (HA TMPHMEpE MPOU3BOJACTBA CEPHOH KHCIIOTHI,
aMMHUaKa, METaHoJIa, epepadoTKu HePTH);

- TPUMCHSTH 3HAaHUS O COCTAaBE M CBOMCTBAax BEIIECTB JUISI
OKCIEPUMEHTAIBHON  TPOBEPKH  TUIOTE3  OTHOCHUTEIHHO
3aKOHOMEPHOCTEH  MPOTEKaHWs XUMHYECKUX pEaKiuil U
MPOTHO3UPOBAHUS BO3MOKHOCTEH UX OCYIIECTBIICHHUS;

- BJIaJeTh CUCTEMOW 3HAHMA O METOJaX HAYYHOTO IMO3HAHUS
SIBIICHUH TPUPOIBI, HUCIOJIB3YEMBIX B €CTCCTBCHHBIX HAyKax H
YMEHHUSIMH TPUMEHSTh 3TU 3HAHUSA TPH SKCIEPUMEHTATHLHOM
WCCIICTOBAaHUHM BEIIECTB M JUII OOBSCHEHUS XUMHUYECKUX
SIBJICHUH, NIpUpoAe

JACATCIIBHOCTHYCIIOBEKA U B HOBCC}IHGBHOfI KHU3HU,

HMCIOIINX MECTO B np aKTHYCCKOU

- YMeThb nH(popMaIuio,
MOJIy4aeMyi0 M3 Pa3HBIX HCTOYHHKOB (CPEICTB MAacCOBOU
nHpopmaruu, cetb UHTEpHET U Ipyrue);

- BIIAJICTh OCHOBHBIMU METOJaMH HAyYHOTO IMO3HAHUS BEIIECTB U

AHAJIN3UPOBATH XUMHYCCKYTO
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-OBJIaJICHUE HaBBIKAMU y4eOHO-MCCIIE0BATENBCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OBJ1agenue
JelCTBUSIMU:
a) COBMECTHAA JeATEJbHOCTD.

- IIOHUMAThb U HCIIOJIB30BAThH HpeI/IMYIIIGCTBa KOMaHHHOﬁ 158
WHAUBUAYaAIbHON paboThI;
LETH

A KOOpPAUHHUPOBATH

YHUBEPCAJIbHBIMH KOMMYHHUKATHUBHBIMU

- IPUHUMATb COBMECTHOM JACATCIIbHOCTH,

OpraHU30BBIBATh NEUCTBHS 10 €€
JOCTH>KEHUIO: COCTABIIATH IUIaH JEHUCTBUMN, paCIIPEAEIIATh POIU
C YyYeTOM MHEHHUI YYaCTHHKOB OOCYXJaTb pe3yJIbTaThl

COBMECTHOH paboTHI;

- KOOPJUHUPOBATh ¥  BBINONHATH paboOTy B  YCIOBUSX
peabHOTrO, BUPTYaJILHOTO " KOMOWHHUPOBAaHHOTO
B3aMMOJICUCTBUSI;

- OCYILECTBJIATH MO3UTUBHOE CTPATErMYECKOE IOBEJCHUE B
Pa3INIHBIX TBOPYECTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJajieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMH
AeHCTBUSAMN: IPUHATHE ceOsl U APYTHUX JIIO/Ae:

- IPUHUMAaTh MOTHUBBI U APTYMEHTBI IPYTUX JIFOAEH NpH

CUTyalusiax, IMPOABJIATDH

aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;
- IpU3HaBaTh CBOE NIPABO U MPABO APYTUX JIOJEH Ha OMNOKY;
pa3BUBaTh CIIOCOOHOCTh MOHMMATh MHUP C MO3UIUHU JIPYTOro
YyeJIOBEKA;

B o0J1acTH 3K0JIOrM4YeCKOro BOCIIUTAHMSA:

XMMUYECKHUX SIBJICHUH (HaO0eHNe, U3MEPEHHUE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- UCIIOJIB30BAaTh CUCTCMHBIC XUMUWYCCKHUC 3HAHUSA IJI IPUHATHUA
peIlICHH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIHsIX, CBS3aHHBIX C
BEIICCTBAMH U UXIIPUMEHEHHEM;

-YMETh CaMOCTOATCIIbHO IJIAaHUPOBATH U IMTPOBOAWUTD XUMHYECKUU
AKCIIEPUMEHT C COOJIFOICHUEM TPaBHII 0€30M1aCHOT0 OOpaIeHUS
C  BelecTBaMH | 000py/IOBaHUEM,
dbopMynHpOBaTh  LEIM  HUCCICIOBAHMS, IPEIOCTABIATh B
pa3n4yHOl (hopMe pe3ysIbTaThl IKCIICPUMEHTA, aHATU3UPOBATh U
OLCHUBATDb UX NOCTOBCPHOCTD,

n1a00paTOpPHBIM

- chopMHUPOBATH MIPEACTABICHHS: O XUMUUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYyYHOW KapTUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU
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- ¢(hOpMUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYphI, IOHUMaHUE
BIMSHHUS  COLMAJIbHO-DKOHOMMYECKHUX  IIPOLIECCOB  HA
COCTOSIHUE TPUPOJHOW M COLUAIBHOW CpPElbl, OCO3HAHHE
17100aIbHOTO XapaKTepa HKOJOTMUECKUX Mpodiem;

- IJJAHUPOBAHUE U OCYILECTBIICHUE NEUCTBUI B OKpYKaroLen
Cpelle Ha OCHOBE 3HAHUA LEJIeH YCTOMYMBOTO DPa3BUTHUSA
YeJI0BEUECTBA,

AKTUBHOE  HENpUATHE  JEHWCTBHM, MPUHOCIIIMX  BpPEX
OKpYKaroIleH cpese;

- YMEHHE POTHO3UPOBATH HEOJIArONPUATHBIE IKOJIOTHYECKUE
NOCJIEACTBHSI NPEANPUHUMAEMBIX JIEHCTBUM, IPENOTBpAILaTh
ux;

- paclIMpeHHE OIbITa JAEATEIbHOCTU IKOJIOTHYECKOU
HaIIPaBJIEHHOCTH;

- OBJIQJICHUE  HABBIKAMH  y4eOHO-MCCIIECOBATEIBCKOM,
IIPOEKTHOM U COLUAIILHOMN NEATEIIBHOCTU

SIBIICHUW TIPUPOJABI, B (POPMHPOBAHUM MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKITMOHATLHOW TPAMOTHOCTH, HEOOXOAMMOM ISt
pelIeHUs] TPaKTUYECKHUX 3a/1a4 U DKOJIOTMYECKH 000CHOBAHHOIO
OTHOUIEHHUS K CBOEMY 3JI0POBbIO U MPUPOIHOMN CpeJIE;

- yMeTh COOIOJATh MpaBHJIa IKOJOTHYECKH IIeIeCO00pa3HOTro
MOBEJCHUA B OBITY W TPYAOBOW JEATEIBHOCTH B IEJSIX
COXpaHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOM CpeIbl;
YUYHUTBIBATh OIMACHOCTh BO3JCHCTBHUS HA JKUBBIE OpPraHU3MBbI
ONpECICHHBIX  BEIIECTB, IOHMMAas CMBICI  [OKa3aTelist
MpEAEIbHON TONYCTUMOM

KOHIIEHTPallUH;

- YM€Th NPOTHO3UPOBATh, AHAIU3UPOBAThH U OLIEHUBATH C
MO3UIUI DKOJIOTHYECKON OC30IaCHOCTH ITOCICACTBHS OBITOBOM B
MPOU3BOJICTBEHHON JESATEIHLHOCTH YEJOBEKa, CBSI3aHHOW C
nepepaboTKOI BelIeCcTB; UCIOIB30BATh MOJIYYEHHbIC 3HAHUS IS
NPUHATHS TPAMOTHBIX pEHIeHWH TpodlieM B CHUTyalusx,
CBSI3aHHBIX C XUMUEH;

-yMETh OCO3HAaBaTh OMACHOCTh BO3JECHCTBUS Ha JKHUBBIC
OpraHu3Mbl  ONPEJEICHHBIX  BEIIECTB, IOHUMAas  CMBICI
MOKa3aTeNsl NpeAeNbHOM  JTOMyCTUMOW  KOHUEHTpaluu, |
MOSICHATh ~ HAa  TNpUMEpax  CIOCOOBl  YMEHBIIEHUS U
MPEAOTBPAIIEHUS UX BPEIHOTO BO3JICUCTBUS Ha

OpTraHru3M YCJIOBCKA.
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2.CTpyKTYypa H cojiep:kaHue 0011e00pa30BaTeIbHON ANCHUILITMHBI « XUMHUSD)

2.1 O0beM TUCHUILTHHBI U BBl y4eOHOH padoThI

Bun yueOHo# padoThI Oo0bem B
yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 79

BT.4.

OcHoBHOE coep:kaHue 71

BT. 4..

TEOPETHYECKOE 00yUeHre 35

MPAKTUYECKHE 3aHITHS 36

B T.4. KOHTPOJIbHBIE paOOTHI 2

IIpogeccnonanbHO-OpHEHTHPOBAHHOE COJIeP:KAHME 5

BT. 4..

TeopeTHYecKoe 00yJIeHne 3

IIPAKTUYECKUE 3aHATHS 3

IMpomexyTounas arrectauus (1uddpepeHHPOBaAHHDII 3a4ET) 2
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2.2 TemaTuyeckuii MJIaH U COIeP:KAHNE TUCITUTITHHBI

HaumenoBanue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesoB U TeM JabopaTopHbie U 9acoB KOMIIeTeHIIMH
NMPAKTHYECKHE 3aHATHUS, NPUKJIATHOH MOAYJIb
1 2 3 4
OcHoBHoOE coiepKaHue 71
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 6
Tema 1.1. OcHoBHOe cogepkaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0yueHune 2
XUMHYCCKHUX CoBpemeHHast MOJIeJIb CTPOCHUS aTOMa. DJIEKTPOHHAs KOH(bI/IrypauHﬂ aToma. Kimaccudukamus XuMruIecKux
SJICMCHTOB A 3JIEMEHTOB (S-, P-, d-31eMeHThI). BasieHTHBIC 51eKTpOoHbI. BalleHTHOCTD. DJIEKTpOHHAS IPUPOIa XMMUYECKON
Inpupoaa CBs3U. SHeKTpOOTpHuaTeJIbHOCTL. KoBanenTHas cBs3b, €€ Pa3’HOBUIHOCTU U MEXAHU3MBI o6pa303aHH;1
XMMUYECKON (oOMeHHBIN U JOHOpHO-aKIlenTopHbIN). MoHHas cBsi3b. MeTtayummueckas cBs3b. BogopoaHas cBsi3b. 2
CBS3H MexMOEeKyIIIpHbIE B3aMMOICHCTBHS.
N3oTormbl, 0CHOBHOE M BO30YXKJIEHHOE COCTOSIHUE aTOMa, THOPUAN3allis aTOMHBIX OpOuTasne.
IIpakTH4eckue 3aHATHSA 2
Pemrenue nmpakTruueckux 3a1aHUi Ha COCTABIEHUE MIEKTPOHHO-TpaPuIecKux GopmMyi saemMeHToB 14
IIEPUOJIOB.
Pemenue 3aganuii Ha KCIOJIB30BAHUE XMMUYECKOW CUMBOJIMKY M Ha3BAaHUM COEAUHEHUN 110 HOMEHKJIAType 5

MEXTYHapOJAHOIO COI03a TEOPETHUUECKOH U MPUKJIAJIHON XMMUU U TPUBUAIBHBIX Ha3BaHUM JJIsl COCTABIICHUS
XUMHUYECKHUX (GOPMYJT IBYXaTOMHBIX COETUHEHUH (OKCUIOB, CYyIb(UI0B, THAPUIOB U T.II.) U APYTUX
HEOPraHUYECKUX COCIUHEHUH OTIEIbHBIX KIACCOB.
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Tema 1.2.
Ilepuonnueckuii
3aKOH U Taliuma

J.. Mennaeneena

OcHOBHOe coep:KaHue

OKO1

TeopeaneCRoe oﬁyqe}me

OK 02

I[IpakTnyeckue 3aHATHS

[Tepuonuueckas cucrtema xumuieckux 3iaeMeHToB .M. Menneneesa. ®usnueckuii cmbici [leproauueckoro
3akoHa J[.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMHU
MPOCTBIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C MOJ0KEHUEM XUMHUYECKOT0 3jieMeHTa B [lepuoanueckoit
cucreme. MupoBo33peHueckoe 1 HayuyHoe 3HaueHue [lepuonnueckoro 3akona /.M. Menneneesa. [Iporuossl
J.N. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPCTHYCCKUX 3a,I[aHPIﬁ Ha XapaKTCPU3AIHI0 XUMHYCCKUX
9JICMCHTOB

«Merannuyeckue / HeMETaJUIMYECKUE CBOMCTBA, JIEKTPOOTPHUIIATEILHOCTD U CPOJICTBO K DJIEKTPOHY
XAMHYECKHUX 3JIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B IMEPUOIUYECKOM
cucreMe xuMudeckux saemeHToB .M. MenaeneeBay.

Paznen 2. Xumunuyeckue peakuuu

10

Tema 2.1. Tuner
XUMHUYECKUX
peaxuuii

OcHoBHOE CoAEpKaHuE

OKO1

TeopeTuquKoe oﬁyqelme

Knaccugukaius 1 TUIBI XUMHUECKUX PEAKLUI C yyacTHEeM HeopraHuyeckux BeriecTB. KoianuecTBeHHbIE
OTHOLIECHHSI B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XUMUU U PACUEThI I10 YPaBHEHUAM
XUMHUYECKHUX peakuuil. Moip Kak equHuIa KoJu4ecTBa BenlecTsa. MoisipHas Macca. 3aKOHBI COXPaHEHUs
Macchl U 3Hepruu. 3akoH ABorajpo. MosipHblil 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh T'a30B.

Peaknuun KOMHHCKCOO6paSOBaHI/IH C Y4aCTHUEM HCOPIraHNYCCKHUX BCHICCTB (Ha pUMEPEC T'MAPOKCOKOMIIIICKCOB
IOWHKAa U aJ'IIOMI/IHI/I}I).

IIpakTH4eckne 3aHATHA
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CocraBrieHrue ypaBHEHUHN PEaKIIUi COSAMHEHUS, PA3JIOKEHUS, 3aMEIIICHUsI, 0OOMEeHa. Y paBHEHUS PEaKITUi
TOpPEHUsl, HOHHOTO 0OOMEHa, OKHCIICHUSI-BOCCTAHOBJICHUSI.

Pacuer xonnmdyecTBEHHBIX XapPaKTCPUCTUK UCXOJHBIX BCIICCTB U IIPOAYKTOB PCAKIINH. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOIYKTA PEAKIIUU COSIMHEHMSI, €CIIH OJHO U3 BEIIECTB JJaHO B U30BITKE
W/WJIH COICPKUT MpuMecH. Pacuet maccoBoi minu 00beMHOM T0JIM BBIXO/1a POAYKTA PEAKIIUU COSAMHECHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacyer 00beMHBIX OTHOIIEHUH Ta30B. Pacyetr Maccel (00beM, KOTUYECTBO
BELIECTBA) IPOAYKTA PEAKLIUH, €CJIU OJJHO U3 BELIECTB JIAHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
JI0JIEW PACTBOPEHHOIO

BEIIECTBA.

YPaBHeHI/ISI OKHCJICHHS-BOCCTAHOBJICHHS. CTereHb okuciIeHuss. OKUCIUTENIb 1 BOCCTAHOBUTEIIb.
OKHCIUTEIIFHO- BOCCTAHOBUTECIIHHEIC pC€aKkuuu B Ipupoac, NpOU3BOJACTBCHHLIX IMPOLECCaX U
KUBHCACATCIIBHOCTH OPIraHU3MOB. OKUCITUTEIIBHO-BOCCTAHOBUTEILHBIN IMOTCHIHAJ CPCIbI. Cocrasiienue u
YpaBHHUBAHUC OKUCIUTCIIBHO- BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MCTOZOM JJICKTPOHHOI'O bananca. Tunuynele
HCOPTaHNYCCKUEC OKHUCIUTCIIN U

BOCCTaAHOBUTCIIN. 9HeKTp0J’II/I3 PacCTBOpPOB U pacCIlyiaBOB coJiel.

Tema 2.2.
DNEeKTpoIUTHYECKA

OcHoBHOE CoACpPKAHUEC

TeopeaneCKoe oﬁyqeﬂue

OK 01

s1 TUCCOIIHAIIAI
U UOHHBINA
o0OMeH

Teopus aneKTpoaUTHUECKOH aucconranuy. Peakuun nonnoro oomena. CoctaBieHHue peakiiuii HOHHOTO
oOMeHa MyTeM COCTaBJIEHUS UX MOJHBIX U COKPAILlEHHBIX HOHHBIX YPaBHEHUM.

I'unponus coneil. 3HaueHne TUIPOIN3a B OMOJIOrHYecKuX 0OMEHHBIX Iporeccax. [[puMenenue ruaponusa B
IIPOMBIIIJIEHHOCTH.

IMpakTuyeckue 3aHATHSA

CocraBieHne peakifii HFOHHOro 0OMEHa ITyTeM COCTaBJIEHUS X MOJIHBIX U COKPAIIEHHBIX HOHHBIX
YPaBHEHUM.

HccnegoBanue CpCAbl paCTBOPOB COHeﬁ, O6pa30BaHHBIX CUJILHBIMH U CIa0BIMH MNpOTOJIUTAMHU, U UX peaKI_II/Iﬁ

C pacTBOpaMu MIEJNIOYH M KapOoHarta HaTtpus. CocTaBIeHHE PEaKIIUi THAPOIN3a COJICH.

Pazpmea 3.

CTpoeHne M CBOMCTBA HEOPraHu4eCKMX BEIeCTB

16

Tema 3.1.

OcHoBHOe cogepkaHue

OK 01
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Knaccudukanmst Teopernueckoe o0yueHue OK 02
, HOMCHKJIaTypa [Ipenmer Heopranuueckoil XuMuu. BzanmocBs3bp Heopraunueckux BemecTB. Kinaccuduxanus
1 CTPOCHHUC HeopraHuyeckux BeiecTs. [IpocTsie u crnoxxHble BenecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCHUIBI,
HEOPraHN4ICCKU THIPOKCHIBI, KUCIIOTHI, coIi). HoMeHKIaTypa 1 Ha3BaHUE HEOPraHWYECKUX BEUIECTB UCXO/I U3 UX
X BCIICCTB XUMHUYECKON (hOPMYJIbI MITM COCTABJICHHE XUMHYECKOU (POPMYJIIBI ICXO/Is1 U3 Ha3BaHUSI BEIIECTBA 110
MEXIYHAPOAHON UM TPUBUAIBHOM HOMEHKIIATYPE.
Me:xmornexyinspHble B3auMmozecTsus. Kpucramnoruaparel. ArperatHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue u amopdHble BemecTBa. TUIbI KPUCTATUNIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsIpHas,
MOHHAsI, MeTaTn4yecKas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUTHUECKOMN
pemietku. [IprunHbl MHOrooOpa3us BEIIECTB.
CoBpeMeHHbIE MPEACTABICHUS O CTPOSHUU TBEP/BIX, JKUJIKUX U ra3000pa3HbIX BemiecTs. JKuakue
KPUCTAJUIBL.
IIpakTHYeckue 3aHATHSA
Pemenue 3amay Ha pacyeT MaccOBOM JONM (MAacChl) XMMHUYECKOTO 3JIEMEHTAa (COCIMHEHHS) B MOJIEKYJIE
(cMecH). Pemenne mpakTH4eCKUX 33aJaHH 1O KIACCH(PHUKAIMHA, HOMEHKIATYpEe ¥ XUMHUYECKUM (opMyam
HEOPraHMYECKHUX BEIECTB PA3JIMYHBIX KJIACCOB (HA3bIBaTh M COCTABJIATH (POPMYJIBI XUMUYECKUX BELIECTB,
OTIpeNIeNIATHIPUHAIICIKHOCTD K KIaccy).
Tema 3.2. OcHoBHOe coJep:kaHue OK 01
Pusuko- Teopernueckoe o0yyenne OK 02
XUMHHCCKHUC Mertamiel. O0uue puznyeckre 1 XuMHUIeckue cBoicTBa MeTauioB. CriocoOb! NOTy4YeHus. 3HaueHue
CBOHCTBA METAJIJIOB U HEMETAJIJIOB B IPUPOJIE U KUZHEIECATEIbHOCTH YEJIOBEKA U OPraHn3MoB. Koppo3us MeTaios:
HCOPraHUHICCKUX | gy b1 KOPPO3UH,CIIOCOOBI 3AIUTHI METAIJIOB OT KOPPO3HH.
BEIL[ECTB

Hemeramisl. O6miue ¢puznueckue 1 XUMHIECKUE CBOMCTBA HEMETAUIOB. TUTTHYHBIE CBOMCTBA MeTaILTOB [Y—
YII rpynn. Knaccudukanust 1 HOMEHKIaTypa coequHeHN HeMeTamioB. KpyroBopoTsl OMOT€HHBIX
3JIEMEHTOB BIPUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT,
coJiel 1 Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHUM,
BBICIITUX OKCHJIOB UTHUIPOKCHJIOB.

[MpakTnyeckue 3aHATHS
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CocraBrieHne ypaBHEHUN XUMHUYECKUX PEAKIMNA C yYaCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEILECTB:
OKCHJIOB METaJUIOB, HEMETAUIOB U aM(OTEPHBIX JJIEMEHTOB; HEOPTraHMYECKHX KHCIIOT, OCHOBAaHUU U

aM(OTEPHBIX THAPOKCHIOB, HEOPTAaHMUYECKUX COJICH, XapaKTEPU3YIOLINX UX CBOWCTBA. 3
Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUII Ha CBOMCTBA U ITOJIyYEHNE HEOPTAaHUUECKUX
BELIECTB.
Tema 3.3. OcHoBHOe coJep:kaHue 3 OK 01
ITpou3BoaCcTBO TeopeTnueckoe o6ydyeHne 2 |[OKO02
HCOPraHW4CCKUX | OQmre npeaCcTaBACHHs O MPOMBIIUICHHBIX CIOC00aX MOJyYeHHs XUMUYECKHUX BEIICCTB (Ha IpUMepe [1K 3.2
BCIICCTB. IIPOM3BOJICTBA aMMHAKa, CEPHOM KHCIIOTHI). 2
3Hadenue u UYepnas u uBeTHast Metaiutyprus. [Ipaktuyeckoe mpruMeHEHUE AIIEKTPOIIN3a AJIs MOJIyUYeHUS IIETOYHBIX,
IPUMEHEHUE B
OBITY U Ha IIEIOYHO3EMENbHBIX METAJNIOB U amtoMUHUA. CTEKIIO U CUIIMKATHAs IPOMBIILIEHHOCTb.
MIPOU3BOJICTB [IpoGiema 0TX010B U TOOOYHBIX MPOAYKTOB.
e IIpakTHYeckue 3aHATHSA 1
Pemenne npakTUKO-OpUEHTUPOBAHHBIX 33JaHUN O POJIM HEOPraHMYECKOM XMMHUU B Pa3BUTUU MEIULIMHBI,
CO3JIaHMM HOBBIX MaTEpHANIOB (B CTPOMTEIBCTBE U JIp. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHHKOB 1
SHepruu (albTepHATUBHBIC MCTOYHMKH SHEPIUU) B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, SHEPreTHUECKOn U
MUIIeBOWOE30IaCHOCTH.
KonTpouabnas 1
pa6ora 1
Pazneua 4. CrpoeHne 1 CBOMCTBA OPraHUYeCKUX BelIeCTB 19
Tema 4.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccugukanus, | Teopernueckoe oGydyeHnue 2
CTPpOCHHEC H [Ipeamer oprannueckoit Xumun. B3anMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKNX BELIECTB.
HOMCHKJIATypa XUMHYECKOE CTPOEHUE KaK MOPSIOK COSAMHEHUSI aTOMOB B MOJIEKYJIE COIIACHO UX BaJICHTHOCTU. OCHOBHBIE
OpPraHM9CCKHUX MIOJIO)KEHNS TEOPUM XHMMHUYECKOTO CTPOEHUsl OpraHMuecKux coeauHeHuid A.M. Byrtieposa. YrimeponHsiid
BCIICCTB CKEJeT OpraHu4YecKoll MoJekynbl. MomekynspHble U CTPYKTypHble (pa3BEpHYThbIe, COKpAIlEHHBIE) )

XUMHUYecKne QopMysbl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XMMHUYECKOIO CTpoeHus Monekyin. M3omepus u
M30MephI (CTPYKTYpHasi, reoMeTpuueckas (Iuc-Tpanc-uzomepusi). KpaTtHocTh XUMHUYECKOH CBS3H.

[Tonstue o dyakuuoHanbHOW rpymme. [IpuHIMNIBI KIaccHDUKAIMKA — OPraHUYECKHX  COCIMHCHHM.
MexyHapoIHassHOMEHKJIaTypa U MPUHIIMITBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHU.
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IIpakTnyeckue 3aHATHS

Homenknatypa opraHMuecKUX COEJUHEHHMH OTIENbHBIX KJIacCOB (HACBHIIIEHHBbIC, HEHACHIIICHHbIE W
apoMaTHYeCKHUe YIIeBOAOPOJbl, CHUPTHI, (EHOJBI, albJETHAbl, KETOHbI, KapOOHOBBIE KHCIOTHI U Ap.)
CocraBiieHHE TIOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYIT OpraHUYECKHUX BEIIECTB OTICIBHBIX KIACCOB,
WCIIOJIB3YS UX Ha3BAHUS [0 CUCTEMATHUECKON HOMEHKIaType. PacueTsl mpocTeiimeii popmyssl OpraHndecKoi
MOJIEKYJIBL,UCXO/IsI U3 DJIEMEHTHOT0 cocTaBa (B %).

OcHoBHOe cogepkaHue

TeopeTuyeckoe o0yueHue

OK 01
OK 02

Tema 4.2.
CBolicTBa
OpraHUYeCKUX
COEeIMHEHUN

OU3NKO-XUMUYECKHE CBOWCTBA OPTraHUYECKUX COSIMHEHHI OTJEBHBIX KJIACCOB (OCOOCHHOCTH
KJ1accu()UKALMUM HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHYECKUH psal U oO1iast popMyiia; U30Mepus;
¢bu3nveckre CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYYCHNUS):

— OpCaACIIbHBIC YITICBOAOPOAbI. FOpeHI/IG METaHa KaK OJJMH M3 OCHOBHBIX HCTOYHHKOB TCIlJIa B
IIPOMBIIJICHHOCTHU U 6LITy. CsoiicTBa MNPUPOAHBIX YIITICBOAOPOAOB, HAXOXKACHUC B IIPUPOAC U IIPUMCEHCHUC
AJIKaHOB,

— HeTpeIeNIbHBIC U apOMaTHYECKHE YTIeBOI0poAbl. [lommmepr3anust STUIeHa Kak OCHOBHOE HaIpaBlicHUE
€ro MCIOJIb30BaHus. ['OpeHue aleTuiIeHa Kak HICTOYHHK BBICOKOTEMITEPATYPHOTO IJIAMEHH TSI CBAPKH U
pe3ku

METAJIJIOB;

— KHUCJIOPOJICOJEpKAIINE COCIUHEHUS (CIUPTHl M MpocTbie 3(GUPHL, (EHOMBI, albAETUIbl W KETOHBI,
KapOOHOBBIE KHCIIOTHI U X TPOU3BOAHBIE). [IpakTHUECKOE MPUMEHEHHE STUIICHTIIUKOJIS, TIUIEprHa, (heHoa.
[Ipumenenue Gopmanbaeruia, aneTaabIeruia, yKCyCHOM KHUCIOThl. Mbula Kak COJM BBICHIMX KapOOHOBBIX
KHCII0T. MoroImuecBoHCcTBa MBIJIA;

— a3zoTCcoACPIKAIUC COCANHCHUS (aMI/IHLI 1 aMHUHOKHCJIIOTHI, 6CJ'IKI/I).

IIpakTH4eckne 3aHATHA

Pemrenne nenovex npeBpalieHnii Ha TEHETUYECKYIO CBSI3b MEKy KJIACCAMHM OPraHUYECKUX COCUHEHUN ¢
COCTABJICHHEM Ha3BAHUI OPraHUYECKUX COCIMHEHNN 110 TPUBUAIBHON MM MEXTYHAPOIHON
CUCTEMaTUYECKOMHOMEHKIIaType. Pemmenne pacueTHbIX 3a7a4 110 YPaBHEHUSAM PEAKLUN C y4aCTUEM
OpPraHUYECKUX BEILIECTB.

Tema 4.3.
Opranuueckue

OcHOBHOe coep:KaHue

TeopeTuyeckoe o0yueHue

OK 01
OK 02
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BELICCTBA B buooprannueckue coeaunenus. [Ipumenenne u ouosorudeckas poib yrieBoaoB. OKHUCIEHUE YIIEBOJOB — K 3.4
KU3HEJEATENBHOC | UCTOYHHUK SHEPTUM JKUBBIX OpraHu3MoB. O0s1acT IPUMEHEHUsI aMUHOKUCIIOT. [IpeBpaliienust 6eKoB MU
TH YEJIOBEKA. B opraHusMe. buonornueckue (yHKIuU OenkoB. buonormueckue (QyHKIMU KUPOB. Poib opraHmueckoi
IIpousBoncTBO U | XMMHHU BpeLIeHUU MPo0IeM MHUILEBOH O€30MaCHOCTH.
[IPUMEHEHUE HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HykineoTun0B. CocTaB HykIeMHOBbIX kucioT (JAHK,
OpraHU4eCKUX PHK). Posb HyK1€MHOBBIX KMCIIOT B dKU3HEAESITEIbHOCTH OPraHU3MOB.
BELICCTB B
IIPOMBIIIJICHHOCTH
[Tpon3BOACTBO OpPraHMYECKUX BEIIECTB: MPOM3BOJACTBO MeTaHONa, nepepadorka Hedtu. IlommdTmieH kak
KPYIHOTOHHQKHBI IPOAYKT XHMMHMYECKOro Ipou3BoAcTBa. [IpuMeHenume stwieHa. IIpomsBoxncTtBo wu
IIPUMEHEHHE Kay4yKa U PE3UHBI.
CuHTeTHYECKHE U NCKYCCTBEHHBIE BOJIOKHA, X CTPOEHHUE, CBOMCTBA. [[pakTHUeckoe nerosib30BaHue BOJIOKOH.
CuHTeTHYECKHE MIJICHKU: U30JIA1US JUIsl IPOBOJOB, MEMOpAHBI JUIsl OIPECHEHNUS BO/IbI, 3aIIUTHBIE IJICHKU AJIs
aBTOMOOMJIEH, IJIACTBIPU, XUPYPruuecKue MnoBs3Ku. HoBble TEXHOIOTMHU JajdbHEHIIEr0 COBEPUIEHCTBOBAHUS
ITOJIMMEPHBIX MaTEPUAJIOB.
Ponb oprannveckoil XMMHUHU B peIlIEHUHU MpoOieM SHEPreTHYecKo 0€301aCHOCTH, B Pa3BUTUH MEIHUIIMHBI,
CO3JIaHMM HOBBIX MaTEpHAJIOB, HOBBIX UCTOYHUKOB 3HEPTUH (AJIbTEPHATUBHBIC HCTOUYHUKH SHEPTHH).
IIpakTHYeckue 3aHATHS
Pemrenne npakTMKO-OPMEHTUPOBAHHBIX 3aJaHUM IO COCTABICHNUIO XUMHUYECKUX PEAKIIMM, OTPaKAFOIINX
XMUMHUYECKYIO aKTUBHOCTh OPTaHMUYECKUX COAMHEHHH B Pa3InUHbIX cpeaax (IPUPOJHBIX, ONOIOTHYECKUX,
TEXHOTCHHBIX ).
Paspean S. Kunernyeckne 1 TepMOAUHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX PeaKIui
Tema 5.1. OcHoBHOe coep:kaHue OK 01
Kunernueckue Teopernueckoe odyyenue OK 02
3aKOHOMCPHOCT | Xymuyeckue peakiuu. Kiaccudukanus XUMHYECKHX peakiuii: mo (a3oBoMy cocTaBy (TOMOTCHHBIC H

" IPOTCKAHUSA
XAMHYECKHUX
peakuuii

reTepOreHHbIE), 110 UCIOIb30BAHUIO KaTalu3aTopa (KaTaIuTHUECKNE U HEKATATUTUYECKUE).

CKopocTh peakIiM, €€ 3aBUCUMOCTh OT pAa3lIMYHBIX (PAKTOPOB: MNPUPOIbl PEArHPYIOIIMX BEIIECTB,
KOHIEHTPALlMK pearupyromux BeliecTB, TeMreparypbl (mpaBuio Baut-I'odda), miomanu peaxinuoHHON
MIOBEPXHOCTHU, HAJIMYMS KaTanu3aropa. Poiib karanu3aTopoB B IPUPOE U IPOMBIIITIEHHOM IIPOU3BOCTBE.

DHeprus akTuBalu. AKTUBHPOBaHHBIN KoMIiekc. KaTanuszaTopsl u kaTanus. Ponb kaTam3atopoB B IpUpo/Ie
UITPOMBIIIJIEHHOM IIPOU3BOICTBE.
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IIpakTHYeckHne 3aHATHA

Pemenne pacueTHsIX 3a1a4.
Pemrenue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN HAa aHATU3 (PAaKTOPOB, BIMAIONINX HA U3MEHEHHE CKOPOCTH

XMMHYECKON PEAKIIUU.

Tema 5.2. OcHoBHOe coaep:xaHue
Tepmoaunamuueck | Teoperuueckoe o0ydeHune OK 01
He Knaccudukanus XUMHYECKUX peakiuil: mo TermioBomy 3¢ dekry (3K30TepMHUECKUe, YJHI0TEPMUIECKHE), 1O OK 02
3aKOHOMEPHOCTH | oGpatuMocTH (0OpaTuMbIe U HeoOpaTuMbIe). TermnoBbie 3P PEeKTh XUMUYESCKUX peaKIui. TepMOXHUMHUCCKHE
1IPOTCKaHUs ypaBHeHUs. OOpaTUMOCTh peakiuii. XMMHUYEeCKOe PaBHOBECUE U €ro CMEIIEeHHE MO IeHCTBUEM Pa3ITUYHbBIX
XUMHUHICCKAX (bakTOpoB (KOHILIEHTpALUsl peareHTOB WM NPOAYKTOB PEAKIMH, JaBJI€HHE, TeMIepaTypa) A CO3JaHMs
PeaKIuH. ONTUMAJIBHBIX YCIOBUM ITPOTEKAHUS XUMUYECKHUX IIPOLIECCOB.
Papnosecue [Tonsatue 06 sHTaNBNMU U 3HTponMU. DHeprus ['n66ca. 3akon ['ecca u cnencTus u3 Hero. Ponb cMmenienus
XHMHICCKH PAaBHOBECHSI B TEXHOJIOTHYECKHX ITPOLIECCAX.
X peakiuiu IIpakTuyeckue 3aHATHA
[Tpunnun Jlelllarense. Bnusuue paznuuHbix (akTOpoB Ha U3MEHEHNE PAaBHOBECUS! XUMUYECKUX PEaKIIHH.
3aKoH JIEHCTBYIONIMX MAacC M KOHCTAaHTAa XUMHUUECKOT0 paBHOBeCHs. PacueThl paBHOBECHBIX KOHILIEHTpAIMA
pearupyromux BeecTB U MpoyKTOB peakiuil. PacueTs! TernnoBoro a¢dexra peakuuu.
Perienue npakTHKO-OpUEHTUPOBAHHBIX 3aJJaHU Ha MpuMeHeHue npuHiuna Jle-llatenbe 11 HaX 0K IACHUS
HaTPaBJICHUs] CMEUICHHS PABHOBECHS XMMHYECKON pPeaKkIiuy U aHaJN3 (PaKTOPOB, BIUSIONINX HAa CMEIIICHHE
XHUMHUYECKOTO paBHOBECHSI.
Paspean 6. JucnepcHbie cCHCTEMBI
Tema 6.1. OcHoBHOe coJiep:KkaHue OK 01
JlucriepcHbie Teopernueckoe 00y4eHne OK 02
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CHCTEMBI U JucnepcHele cucreMsbl. Komtonanele cucreMsl. MIcCTHHHBIE pacTBOPBI. OK 07
(baxTops! UX PactBopenne kak Qusnko-xumudeckuid mnpouecc. PactBopbl. CrocoObl INPUTOTOBIEHUS PACTBOPOB. [IK 4.4
YCTOMYUBOCTH PactBopuMocTb. MaccoBasi 10711 pacTBOpPEHHOIO BelecTBa. [IpenenbHO JOMycTUMBIE KOHLEHTPALUU U UX
UCIIOJIb30BAHUE B OLIEHKE IKOJIOIMYECKOH OE30IIaCHOCTH.
Knaccudukanus nucnepcHbIX cucteM 1o coctaBy. CTpoeHue U pakTopbl yCTOMUYUBOCTH TUCTIEPCHBIX CHCTEM. 3
Pacrio3HaBaHue HMCTHMHHBIX PACTBOPOB, KOJUIOMAHBIX PAaCTBOPOB U IpydoaucnepcHbiXx cucreM. CTpoeHue
Muleibl. PaccenBanue cBeta Npu NpOXO0KIEHUN CBETOBOIO ITy4yKa Yepe3 ONTHUECKU HEOJHOPOAHYIO CPeny
(oddexra
Tungans).
IIpakTHYeckne 3aHATHS 2
Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB.
Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUM Ha JUCIEPCHBIE CHUCTEMBI, HCIIOJIb3YeMbIE B 5
OBITOBOM UM TPOU3BOACTBEHHOW JEATEJIBHOCTH YEJIOBEKa, C TMO3ULHUI HSKOJIOTMYECKON 0e301acHOCTH
MOCTICICTBUI U TPAMOTHBIX PELICHUN MPo0IeM, CBSI3aHHBIX C XUMHEH.
KonTpoabnas 1
padora 2
Paspnen 7. KauecTBeHHbIe peakiuu 00HAPYKeHNS] HEOPraHUYEeCKUX M OPraHNYecKHX BellecTB 6
Tema 7.1. OcHOBHOe coep:kaHue 3 OK 01
OGnapyxeHune TeopeTnueckoe o0yueHue 1 |OKO02
HCOPTAaHUICCKUX | KayecTBEHHbIC XAMUYECKHE PEAKIIUH, XapaKTEPHBIC JJIsl OOHAPYKCHHUSI HEOPraHMYECKUX BENIECTB (KATHOHOB 1
KaTHOHOB U Y aHHNOHOB).
aHMOHOB IIpakTuyeckue 3aHATHA 2
CocraBieHue ypaBHeHUH peakinii oOHapykeHHst KaTHOHOB [-VI rpymni 1 aHHOHOB, B T.4. B MOJIEKYJIIPHOU U
MOHHOM (hopMax. 2
Peakiiun oOHapyXeHUsI HEOPTraHUYECKHUX BEILIECTB B PEAJIbHBIX 00BEKTaX OKpYXKaroIei cpesibl.
Tema 7.2. OcHoBHOE coep:KaHue 3 OK 01
OGHapyxeHue Teopernueckoe o0yuenune 1 [OKO02
OpraHnICCKUX KauecTBeHHBIE XUMHUYECKUE PEAKIIMH, XapPAaKTEPHBIE Ul 0OHAPYKEHUS OTJAEIbHBIX KJIaCCOB OPraHMYECKUX 1
BEIIIECTB

COEMHEHMI: (EHOJIOB, albIETHI0B, KpaxMaia, YKCyCHOM KUCIOThI, aMUHOKHCIIOT U Ap.
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OTZIEJIBbHBIX IIpakTHyeckune 3aHATHSA
KJIaCCOB C CocraBieHre ypaBHEHUH peakiiii 0OHapy>KEHUSI OPraHMUECKUX COCTUHEHUI: ()eHOIIOB, albJICTU/IOB,
HCIIOJB30BAHUEM | KpaxmMalla, YKCYCHOM KHUCIIOThI, aMUHOKHUCIIOT U JIp. )
Ka4€CTBCHHBIX Jlenatypanus OEIKOB IPH HATPEBaHUH, [IBETHBIC PEAKLIUU OEJIKOB.
peaxuuii CocraBieHre KaUeCTBEHHbBIX PEaKLUil OOHAPYKEHHs OPIraHUYECKUX COCIMHEHUN OTIEIbHBIX KJIACCOB.
KonTtpoibHasn
CrpoeHue BelecTBa U XMMUYECKUE PEAKIIUH.
padora 3
IIpo¢eccnona/ILHO-OPHEHTHPOBAHHOE COAEPKaHUe (COaepKaHUe TPUKJIATHOI0 MOAYJIs) 6
Pazpgea 8. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa 6 OK 01
Tema 8.1. OcHOBHOE Co/IepKaHue 6 OK 02
Xumusi B OBITY U _|IIpaKkTHYecKHe 3aHATHS 6 OK 04
IIPOU3BOJCTBEHHON = = = OK 07
IeATEbHOCTH Dkosornyeckas 6€30MacHOCTb MMOCIEACTBUI OBITOBOM M MTPOM3BOICTBEHHOH J1EATELHOCTH YeJIOBEKa, 4
o . o IK 3.2
qeloBeKa CBsI3aHHAs ¢ epepabOTKO BEIEeCTB; MOMCK M aHAIN3 XUMUYECKON HH(POpPMALIUK U3 Pa3INUHbIX
HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTepaTypa, CpeJICTBa MacCcoBOM MHpopMaiuu, cetb HTepHeT
U Apyrue).
Keiichl (¢ yueToMm Oyayuieit npodecCHOHaIbHON AeSITENbHOCTH) Ha aHaIu3 HH(GOpMaIuu O
[IPOM3BO/ICTBEHHOH JIEATETLHOCTH YeJIOBEKa, CBA3aHHOMU C repepaboTKON U MOJTyYEeHHEM BEILECTB, a TAKXKE C
PKOJIOTMUYECKOI 0€30M1aCHOCTHIO.
3amuTa Kkeiica: [IpencraBienue pe3yabTaToB pelieHus: KeHcoB (BBICTYIUICHHE C IPEe3eHTalNe ) 2
2

IpomexyTounas arrectamus (1uddpepeHIHPOBAHHDIN 32a4ET)
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3 YciaoBus peaqu3anuu NporpaMMbl 001eo0pa3oBaTeJbHON TUCIHIJIMHBI

3.1. TpeGoBanus K MUHHMATLHOMY MATEPHAIBLHO-TEXHHYECKOMY 06ecnedeH IO

s peanuzanuy mporpaMMbl JUCHUIUIMHBI JOJDKHBI OBITH MPEAYCMOTPEHBI CIEIYIOIINE
CIeIMaJIbHBIE TIOMEIIEHHUS: YIeOHbINH KAOMHET XUMHUH WU/UITH YIeOHOM XUMUYECKOH J1ab0opaToOpHH.

O0OopynoBanue y4eOHOro kaduHeTa (HarJsiaHble MOCOOMSs): HAOOPHI HIAPOCTEPKHEBBIX
MOJIENIell MOJIEKYJ, MOJENN KPUCTAIUTMYECKUX PEHIETOK, KOJUICKIUH MPOCTBHIX U CIOXKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHUHEpajoB, Tadiula
MenneneeBa, yueOHbie (PrtbMbI, ITM(DPOBBIE 00pa30BATEIBHBIC PECYPCHI.

Texnuveckue cpecTBa 00y4eHUs1: KOMIIBIOTEP C yCTPOUCTBAMHU BOCIIPOU3BEACHUS 3BYKA,
IOPUHTEP, MYJIBTUMEANA-TIPOCKTOP C SKPAHOM, MYJIbTUMEINIHHAS JI0CKa, YKa3Ka-TPEe3eHTEep IS
IIPE3EHTALAMN.

OobopynoBanue Jgadoparopuu U padoYMx MecT Ja0OPATOPMM: MEH3YPKH, MUIETKHU-
KareJbHUIIbl, TEPMOMETPbI, MUKPOCKOI, JIYIb, TPeIMETHBIC U IIOKPOBHBIE CTEKJIA, INIAHIIETHI JJIs
KaleJIbHBIX ~ peakiuii, QuibTpoBaibHas Oymara, TNPOMBIBAJIKH, CTEKISIHHbIE MPOOUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOP PEAKTHBOB, CTEKISHHBIC NaJOYKH, IITATHBBI IS
npoOUPOK; MEPHBIE HWIMHAPHI, BOPOHKH CTEKJISIHHBIC, BOPOHKH JCTUTEIbHbIC [IHITMHIPHIECKUE
(50-100 mu1), cTynmku ¢ mecTUKOM, (GaphOopoBbIe YaIlIKU, MUHIECTHI, QUILTPHI OYMaXKHbBIC, BaTa,
MapJisi, YaCOBbIE CTEKJIIA, ANEKTPOILUIUTKH, TAO0OPATOPHBIE IITATUBBI, CIIUPTOBBIE TOPEJIKH, CITMYKH,
npubop A7 TOJTy4eHHUs ra3oB (WM NMPOOMpPKa C Ta300TBOAHON TpPYOKOH), nepKarenu JUis
poOUPOK, CKIISTHKH Il XPAaHEHUS] PEaKTHBOB, pa3JaTOYHbIC JOTKU; XUMUYECKue crakansl (50,
100 u 200 mu); mmareny; NUHLIETHI; TUTEIbHbIE HIUMIbI; CEKYHAOMEpHI (TaiiMephl), MEpHbIE
npooupku (Ha 10—20 mi1) u MepHBbIe Ko10bI (25, 50, 100 1 200 Mu1), BomsiHast 6aHs (MIM TEPMOCTAT),
CTCKJISTHHBbIC TaJIOYKH; KOHUYecKue KonObl ans TutpoBaHus (50 u 100 mur); mHAMKATOpHBIE
NOJIOCKM /sl ompexaenenus pH u cTaHgapTHas WHAMKATOpHAS IIKala; YHUBEPCAIbHBIN
uHAMKaTop; nunetku Ha 1, 10, 50 mu (wnm go3aropsl Ha 1, 5 u 10 mit), OropeTKHU AJis TUTPOBAHMUS,
MeaunuHckue mnpuisl Ha 100—-150 M, maGopaTopHble /UK aHanUTUYECKUE Beckl, pH-MeTpbl,
CYHIMIIBHBIN 1IKad, U ap. 1abopaTopHOE 000PYIOBAHUE.

3.2. UndopmannonHoe obecrnedenne peaiu3aliy NPorpaMMbl
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1. Baunos,JI.H. Xumust: yueOHUKIIsCpE IHETOMIPOheccHoHanbHOrooopasosanms/JI.H.
bmunos,N.J1.Ilepdpunosa, T.B.CokonoBa.—2-eusu.,crep.
—Camnxkr-IletepOypr:Jlanp,2021. —260c.

2. Eropos,B.B.OGmasxumust: yaeOHUKIISACPETHETOMPOPECCHOHATLHOTO
obpazoBanus / B. B. EropoB. — Cankr-Iletepoypr : Jlanp,2022. —192c.

3. IIpecc,.A.O0masxumus: y4e6GHOEIIOCOONEAIACPETHETOIPOPECCHOHATBLHOTO
obpazoBanus / U. A. Tlpecc. — Cankr-Ilerepoypr : Jlanp,2021. —496¢.

4. IlleromuxunaH.A.O6masxumus.Yueouauk.CITO/H. A Illeronuxuna—
Cankr-IlerepOypr:Jlanp,2021. —164c.

5. Tlyszaxos,C.A.Xumus. 1 1 kinacc:yued. 11s1001me00pa3oBaT.opranu3aruii: yriayoi. Y po
BeHb/C.A.Ily3akoB,H.B.Mamauna,B. A . ITonikoB.—2-en3na.—M. :IIpoceemenue,2020. —320c.

6. TabpuensnO.C. Xumus:y4eo.ycTya.upod.yue6.3aseneunii/O.C.INabpuensu, .T.
OctpoymoB.—M.,2016.-256¢.

7. TaopuensnO.C.XumusyanpodeccuiucnenrnaIbHOCTEHTEXHUIECKOTOnpoduIIs:y
4eOHUKIICTY/L. yapexaeauiicpea.mpod.oopazosanus/O.C.I"abpuensa,1.I".OctpoymoB.—4-
ensn.,crep.—M.:M3narensckuiinenTp«Axagemus»,2017.—272c.

Z[OHOJIHI/ITGJIBHLIQI/ICTO‘IHI/IKI/I

1. JleonoBa, I'. I'. Xumus : yuebnoe mocobue / I'. I'. JleomoBa. — CaHKT-
[TerepOypr:Jlanp,2022. —208c.

2. Tab6puensu, O. C., JIeicoBa, I'. I'Xumus: xkHura Juiss IpenoiaBaTens:yqel.-
MeTon.mocobue.—M. Akagemusn,2012.-332c.

3. Hukonsckuii,A.b. XuMus: yaeOHUKHITPAKTHKYMIISCPEAHETOMPO(ECCHOHATEHOT00
6pazoBanus/A.b.Huxonbsckuii,A.B.CyBopoB.—2-eu3 ., nepepad.uiomn.—
MockBa:U3narenbctBolOpaiit,2020.—507c.—([IpodeccnonansHoeobpa3oBanue).—
ISBN978-5-534-01209-5.—URL.:https://urait.ru/bcode/452591

4. AnanuTHYECKasXHUMUS:y4eOHOETIOCOOnEIIsICPETHErOPO(ECCHOHATHEHOT000pas3o
BaHus1/A.M. Anapnes,I".K.JIynenko, T.I1. AnexcanapoBa,A.A.Ka3akoBa.—2-
eusn. ucnp.uaon.—Mocksa:M3narensctBolOpaiit,2020.—107¢c.—
(ITpodeccuonanproeobpazoBanue).—ISBN978-5-534-07838-1.—
URL.:https://urait.ru/bcode/453609

5. Boromornosa, 1. B. Heopranmueckas xumusi: yaedHoe nocodue / 11.B.boromonosa.-
MockBa:MH®PA-M,2020.-336¢.:mt.-(ITPODUs).-ISBN978-5-98281-187-5. -
Teker : AJIEKTPOHHBIN. -
URL:https://znanium.com/catalog/product/1061490
6. AnekcanmpoBa, D. A. Heopranumueckas Xumus. TeOpeTHUYECKHE OCHOBBI
MITa0OPaTOPHBIA MPAKTUKyM: y4eOHUK / D. A. AnekcaHapoBa. — 3-¢ u3A., crep. —CaHKT-
[lerepoypr: Jlamp, 2020. — 396 c. — ISBN 978-5-8114-3473-2. — Tekcr
:3JIEKTPOHHBIN//JIaHb:371eKTPOHHO-0NOINOTeYHasICCTEMA.—
URL:https://e.lanbook.com/book/130569
7. UYepnuukoaH.}O.,MemepsikoBaE.B.Pemaem3aiaunnox uMHICaMOCTOSTEIBHO:
yuebHoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa —Cankr-IlerepOypr:Jlanp,2022. —
328c.
8. Pe3nnkoBB.A.CO0pHUKYIPaKHEHUIN3Aa4TOOPTAHHYECKOMXMMHH: yIeGHOEOCO
6ue/B.A.PesnukoB—Cankt-IlerepOypr:Jlanp,2021. —226¢.
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110c.
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4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUS 00111€00pa30BaTEeILHON TUCUUIIIMHBI

KoHTposb 1 o11eHKa pe3yabTaToB 00YUYEeHUS OCYIIECTBIISICTCS MTPEToaBaTesieM B IPoIecce
MPOBEJCHUS TPAKTUYECKUX 3aHATHH U Ja0OpaTOpHBIX paboT, TECTUPOBAaHUsS, a TaKKe
BBITMIOJTHEHUS 00Yy4alOIIUMUCS HHIUBUIYATbHBIX 3aJaHU, IPOEKTOB, UCCIIeIOBaHMMi. Pe3ynpTaTsl
0o0y4deHHUsl OIpeNessioT, YTO 00ydJaroluecs I0JDKHBI 3HATh, MOHUMATh M JEMOHCTPUPOBATH IO
3aBEpIICHUH U3YUCHUS TUCIUTUINHBI.

Jist hopMUpOBaHHSI, KOHTPOJISL M OIICHKH PE3yJIbTAaTOB OCBOCHUSI YY€OHOU TUCITUTLIMHBI
UCTIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPHUSATHH, TPEICTABIISIONIAS COOON KOMILUIEKC YIeOHBIX
MEpPOMPUITHIA, COTIACOBAHHBIX C pe3ylbTaTaMu OOyueHUs U CHOPMYIUPOBAHHBIX C YYETOM
®I'OC COO (npenmetHbie pe3yabrathl o gucuurminae) 1 ®I'OC CIIO.

Mopnyas / Paznea
Ne  Tema PesyabTaT 00yuenust OueHo4yHbIe MepONIPUATHS OK

| |OcHoBHO# MOaY/Ib

1 |(Pa3pea 1. ®opmyanpoBath 0a30BbIe
OcHoBbI NOHATHS U 32aKOHbI XMMHH
CTPOeHHs
BellecTBa

1.1 [Crpoenue atoMoB |COCTaBIATH XUMUYCCKHE 1. Tect «CTtpoeHne aToMOB OK 01

XUMHYECKHUX (hopMyIIbI COeMHEHH B XUMHUYECKUX DJIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHUH CO CTEIIEHBIO |[IPUPO/IA XUMHUECKOH CBSI3N».
pupoja OKHCJIEHUS XUMHUECKUX 2. 3aaum Ha COCTaBIICHHE
XUMHUYECKON 3JIEMEHTOB, UCXO/IS U3 XUMHAYECKUX (POpMyIT
CBSI3U BAJICHTHOCTHU U JIBYXaTOMHBIX COEIMHEHUN

ANEKTPOOTPUIATENLHOCTH  |(OKCUAOB, CYyIb(MHUIOB,
THJIPUIOB U T.IL.).

1.2 |[lepuonuueckuit |XapakTepu3oBaThb ITpakTuko-opuentuposanusle  (OK 01
3aKOH M Ta0JMIa |XMMHUYECKUE 3JIEMEHTHl B |TEOpeTHUYECKHUE 3aJlaHHs Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX XapaKTEepU3aLHI0 XUMHYECKUX

II0JIO)KEHUEM B areMeHTOoB: «Mertamnyeckue /

MIEPUOJNYECKON CUCTEME  |HEMETAJNIMYECKUE CBOMCTBA,
XUMHYECKHUX IJIEMEHTOB ANIEKTPOOTPHULIATEILHOCTD U
J.1. Menneneesa CPOJICTBO K JJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOEHUEM U
ITOJIOXKEHUEM B ITEPUOANYECKON
CUCTEME XUMHUYECKHX

anemenToB .M. Menaeneenay.
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Ne / Tema Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
2 |Pa3zmen 2. CocraBasats ypaBHeHusi U |KonTpoabnasi padora
XuMHYecKue cXeMbl XUMHUYEeCKUX «CTpoeHue BelecTBa U
peakuuu peakuuii XHMHYeCcKHe Peakium)
2.1 |Tumsr CocraBnarh peakuuu 1. 3amaun Ha cocTaBieHUE OK 01
XUMHYECKHX COEIMHEHUS, PA3JIOKEHUs, |YpaBHEHUN peakIuii:
peakuui oOMeHa, 3aMeIlIeHus, — COEMHEHMSI, 3aMellleHus,

OKHCITUTEIIHHO-
BOCCTAHOBUTEIIbHBIC
pCaKkuuu U pCakKunuun
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITIICKCOB
QIIOMUHUS U [TUHKA) C
y4acTHEM HEOPTraHHYECKUX
BEIIIECTB

pasokeHus, 0OMeHa U PeaKIui
C y4acTueM KOMIUICKCHBIX
coelMHEeHUN (Ha npuMepe
TUAPOKCOKOMILIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCIIMTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA C
HCIIOIL30BaHHUEM METO1a
AJICKTPOHHOTO OajaHca;

— C y4acTheM KOMIUIEKCHBIX
coelMHEeHUH (Ha mpumepe
TUAPOKCOKOMILIEKCOB IIUHKA U
AJIFOMHUHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHUK MPOAYKTa
pEaKIuu COeTMHEHHS; MAaCCOBOM
WM 00BEMHOM JIOJIM BBIXO/1a
MPOJIYKTa PEAKIIUU COSTMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHEIX OTHOIICHUI Ta30B;
KOJINYE€CTBEHHBIX
XapaKTEPUCTHK UCXOTHBIX
BEIIECTB U MPOYKTOB PEAKIINU;
Macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOJYKTa PEaKInHy,
€CJIM OJTHO M3 BEIIECTB JJaHO B
BHJIC PAaCTBOpA C OMPeIeTICHHON
MAacCOBOM J0JIeil paCTBOPEHHOTO
BEIECTBA.
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Pe3yabTar 00y4yeHus

OueHoYHbIe MEPONIPUATHS

OK

2.2

DNEKTPOIUTUYECK
asi JUCCOLMALS U
WOHHBIA 0OMEH

CocraBnaTh ypaBHEHUs
XUMHYECKHX PEAKIIHH
HOHHOI'0 0OMeHa ¢
y4aCcTUEM HEOPraHUYECKUX
BEIIIECTB

1. 3apanus Ha cocTaBiieHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxuil ¢ y4uacTueM OKCHJIOB,
KHCJIOT, OCHOBAHWUM U COJIEH,
MOHHBIX PEaKLUN TUAPOIN3a
COJIEHN, YCTAaHOBJIEHUE
WU3MEHEHUSI KUCIIOTHOCTH CPEIBI.
2. JlabopaTopHas pabora
«Peakuuu ruposinsa.

OK 01

Pazpgea 3.
CtpoeHnue u
CBOMCTBA
HEOPraHU4ecKuX
BellleCTB

HccaenoBarsb cTpoeHue U
CBOMCTBA
HEOPraHu4eCcKHUX BellecTB

KonTpoasHnasi padora
«CBoiicTBa HEOPTAHHUYECKHX
BeLeCTB»

3.1

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHUE
HEOPTraHUYECKUX
BEIIECTB

Knaccupunuposars
HEOpPTraHUYECKHE BEIIeCTBa
B COOTBETCTBHUH C HX
CTPOCHHEM

1. Tect «HomeHnknarypa u
Ha3BaHNE HEOPTaHUIECKUX
BEIIECTB UCXOJI U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBIICHUE XUMUYECKOM
bopMyIIbl UCXO/I U3 HA3BAHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aj1a4um Ha pacyeT MacCOBOM
JIONU (MacChl) XUMHUYECKOTO
3JIeMEHTa (COeIMHEHMST) B
MoOJIeKyJe (CMECH).

3. [IpakTryeckue 3agaHus Mo
KJaccu(uKaum, HOMEHKIAType
U XUMUYECKUM (popmyiam
HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTudeckue 3a1aHus Ha
oTpeielIeHne XUMHUECKON
aKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHIa XHMHUYECKOM
CBSI3U W TUTIA KPUCTATUTMIECKOM
pEIIEeTKH.

OK 01

3.2

dusnko-
XHUMHAYECKHE
CBOMCTBA
HeOpFaHquCKI/IX

VcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIECTB

1. Tect «OcoberHOCTH
XHMHUYECKHUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHHH,
aM(OTEPHBIX THAPOKCUIOB U

OK 01
OK 02
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Ne / Tema Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
BELIECTB OT CTPOEHUS aTOMOB U coJiei.

MOJIEKYJI, a TAKKE THIIA 2. 3a7aHus Ha COCTaBJICHUE

KPUCTAJUINYECKOM peIIeTKH |ypaBHEHUN XUMHUECKUX
peaKumii ¢ ydacTHEeM IPOCThIX U
CJIO’KHBIX HEOPraHMYECKHX
BELIECTB: OKCHUJIOB METAJIIOB,
HEMETAJJIOB U aM(OTEpHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(OTEpHBIX TUAPOKCUIIOB,
HEOPraHUYEeCKUX COJIeH,
XapaKTepU3yIOIUX UX CBOMCTBA
U CIIOCOOBI MOTY4EHHUS.
3. IlpakTHKO-OpHUEHTHPOBAHHBIC
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U NOJIy4YEHUE
HEOpPraHUYECKUX BEILECTB.
4. JIaboparopnas pabota
«CBOMCTBa METAJJIOB U
HEMETaJJIOBY.

3.3 |IIpomsBoxacTBO O6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opuentupoBannsie  |OK 01
HEOPraHMYeCKUX |IpUMEHEHUE 3aJlaHus IO COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B | XUMUYECKHUX PEAKIIUH € I1K 3.2
3HaueHue u OBITOBOM 1 y4acTUEM HEOPraHUYECKUX
MIPUMEHEHNE B IIPOU3BOICTBEHHOU BELIECTB, UCIIOJIb3YEMBIX I UX
ObITY U Ha NeSITEIbHOCTH YEJIOBEKA UX |UJIEHTU(PUKALIUU U
MIPOU3BOJICTBE (U3UKO-XUMUYECKUMHU IIPOMBIIIJIEHHBIX CITIOCOOOB

CBOMCTBaMH [IOJIy4YEHMUS.

4 |Pa3nen 4. HccnenoBarsb ctpoenue u |KonrposabHas pabora
CtpoeHue u cBoiicTBa oprannveckux |«CTpoeHHe H CBONCTBa
cBoOiicTBa BellecTB OpPraHHYeCcKHX BellecTB)
OpraHn4yecKuXx
BellecTB

4.1 (Knaccuduxkanus, |Kmaccupunuposars 1. 3aganus Ha cocTaBieHUE OK 01
CTPOECHHE U OpraHUYeCKHe BEIIECTBa B |Ha3BAaHHM OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBHUH C UX COEZIMHEHUH 110 TPUBHAIBLHON
OpPraHUYECKUX CTpPOEHUEM WIM MEXAYHApOIHON
BELIECTB CHUCTEMATUYECKOU

HOMEHKJIAType.

2. 3a7aHns Ha COCTABIICHUE
ITIOJIHBIX U COKpaHIeHHBIX

CTPYKTYPHBIX (OpMYIT
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/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPONIPUATHS

OK

OpraHUYECKUX BEIECTB
OT/IEJIbHBIX KJIACCOB.

3. 3ajgauu Ha onpeaeeHue
npocreiei GopmMyIibl
OpraHUYeCKON MOJIEKYJIBI,
MCXOJIS U3 DJIEMEHTHOI'O COCTaBa

(8 %).

4.2

CaoiicTBa
OpraHUYECKUX
COE€IUHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (PH3UKO-
XUMHYECKHX CBOMCTB
OPraHNU4YeCKHUX BEMIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3apanus Ha cocTaBiieHUE
YpPaBHEHUN XUMHYECKUX
peakumii ¢ yuacTuem
OpraHWYEeCKHUX BEIIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHS.

2. 3a1aHus HA COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOIINAX
XMMHYECKHE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS
JTAHHBIX peaKLHi U
T€HETUYECKOU CBS3U
OpPraHUYEeCKHUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHsble 3ama4u 1Mo
YPaBHEHUSIM PEAKIUM C
Y4aCTHEM OPTaHHUYECKUX
BEIIECTB.

4. JTaboparopHas pabota
«ITonmyyenue sTrIeHA U
H3YyYEHHUE Er0 CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BEILIECTBA B
KUA3HEEATENBHOC
TH YEJIOBEKA.
[IpousBoacTeo u
MIPUMEHEHUE
OpraHNYeCKHUX
BEIIIECTB B
MPOMBIIIUIEHHOCTH

OO0O0CHOBEIBaTh 3HAUYCHUE U
MPUMEHEHHE OPTraHNYeCKUX
BEIIECTB B OBITOBOU H
MIPOU3BOJICTBEHHOM
JIEATEIIbHOCTH YEJIOBEKA NX
(bU3UKO-XUMUIECKUMHU
CBOMCTBaAMH

[TpakTHKO-OpHEHTHPOBAHHbIE
3aJJaHus 110 COCTABIICHUIO
XUMHUYECKUX PEAKLIUN C
y4acTHUEM OPTaHUYECKUX
BELIECTB, UCIIOJIb3YEMBIX I UX
UACHTUPUKAIUIHN B OBITY U
MPOMBIIIJIEHHOCTH.

OK 01
OK 02
[1K 3.4
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Ne / Tema Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
5 |Pa3genS. HccnenoBars paBHoBecue |KoHnTposbHas padora
Kuneruveckne U (M CKOPOCTh XUMHUYeCcKHX |«CKOPOCTH XUMHYECKOM
TepMOJIMHAMMYEC | peaKIuii peaknuu U XUMHUYecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XUMHYECKHX
peakuuit

5.1 |Kunernueckue HccnenoBath BausiHUE 1. JTabopaTopHnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpAIlUU BEIOOD: OK 02
MPOTEKAHUS pearupyomux BemecTB 1 |— «OnpeneneHue 3aBUCUMOCTH
XUMUYECKUX TEMIEPATypbl HA CKOPOCTh |CKOPOCTU PEAKIIMU OT
peakuui XUMHUYECKHUX PEAKIUM KOHIEHTPAIIUU pearupyronmx

BEIIECTBY;

— «OrmpeneneHue 3aBUCUMOCTH
CKOPOCTH pEaKlUu OT
TEeMIIEPATypPhI».

2. [TpakTHKO-OpPHEHTUPOBAHHBIC
TEOPETUYECKHE 3a/1aHUs Ha
aHaM3 (paKTOPOB, BIUSIONINX
Ha U3MEHEHUE CKOPOCTHU
XUMHUYECKOHN peakiuu.

5.2 |Tepmonunamuuec |MccnenoBarh BIusHUE 1. 3agauu Ha pacyetsl TeroBbix |OK 01
KHe M3MEHEHHUs KOHUeHTpauuu |3hdexToB xumuueckux peakuuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIUH CPEbl U M ONPEICICHUE TUIIA PEAKIINI
MPOTEKAHUS TeMIIepaTypbl Ha cMelleHue | (1o TerioBoMy 3(hdeKTy: 3K30-
XUMHUYECKUX XUMHYECKOTO PABHOBECUS |U SHAOTEPMHUUYECKHUE).
peakiuii. 2. [TpakTHKO-OpHUEHTHPOBAHHBIE
PaBHOBecue 3aJlaHUs Ha IPUMEHEHHE
XAMUYECKHAX npunnuna Jlelllatense pis
peakuuit HAaXO0JKJICHUS HaIpPaBIICHUS

CMEIIIEHNS PaBHOBECHSI
XUMHUYECKON pEaKIMU U aHAIIU3
(hakTOpOB, BIHSIONINX HA
CMEIIIEHNE XUMHUYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«M3ydeHne BIUSHUS Pa3INYHbIX
(akTOpOB Ha CMEIIEHUE
XUMHUYECKOTO PAaBHOBECHUSI.

6 |Pa3gen 6. HccnenoBars nucnepcusie | Konrponbnas padora mo reme

JucnepcHbie CUCTEMBI «/IucnepcHble cucTeMbD)

44




Moayas / Paznen

Ne / Tema Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONPUATHS OK
CHCTEeMBbI
6.1 |ducnepcHbie Pasnuuyars ucTuHHBIE 1. 3agauu Ha NpUTOTOBIIEHNE OK 01
CUCTEMBI U pacTBOpPBI, KOJJIOUIHbIE pPacTBOpPOB. OK 02
(hakTophI KX pacTBOpHI U 2. [TpakTuko-opuentuposannsie ([1K 4.4
YCTONYMBOCTH rpy0OIUCTIEPCHBIE CUCTEMBI | pacueTHBIC 3a1aHus Ha
Ha OCHOBE XUMHUYECKOTO JUCTIIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCIIOJIb3YeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHON
JIESITEIbBHOCTH YeJIOBEeKa.
6.2 |HUccrnenoBanue HccnenoBath pusmko- JlaGoparopHas pabota (Ha OK 01
CBOICTB XUMHYECKHE CBOICTBA BBIOOD):
TMCTIEPCHBIX Pa3IUYHbIX BUJIOB — IlpuroroBieHue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — WccnenoBanue qucnepcHbIX
CHUCTEM.
7 |Pa3nmea 7. HccaenoBaTh CBOHMCTBA
KavecTBeHHbIEe |OpraHM4ecKHX U
peakuuu HEOPraHu4ecKuXx BellecTs
o0HapyKeHus € MCII0JIb30BaHHUEM
OPraHHYeCKHX U |KauyeCTBEHHBIX peaKkuuii
HEOPraHUYecKuX
BeIeCTB
7.1 |OGHapyxeHue UccnenoBath 1. JTabopatopHnast pabota (Ha OK 01
HEOPraHMYECKUX |KAaueCTBEHHbIE PEAKIINU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEUIECTB |— AHAJIUTHUECKUE PEaKIU
AHHOHOB kaTuoHOB [-VI rpym;
— AHAJIMTUYECKUE PEAKIIUU
aHHOHOB.
2. llpakTyeckue 3a1anus Ha
COCTaBJIEHUE YpaBHEHHH
peakuuii oOOHapy>KeHHs
katuoHoB [-VI rpymm u
aHMOHOB, B T.4. B MOJICKYJISIPHOM
Y MOHHOMH popmax.
7.2 |OOHapyxeHUE UccnenoBath 1. JlabopatopHas pabora (Ha OK 01
OpraHUYEeCcKuX KAaueCTBEHHBIE PEAKIINU BBIOOD):
BELIECTB OpPraHMYECKUX COEANHEHNN |— KadecTBeHHBbIE peakiuu Ha
OTJIEbHBIX OTJIEJIbHBIX KJIACCOB OTJIENIbHBIE KIIACChI
KJIaCCOB C OpraHUYECKUX BEIIECTB;
HACTIOJTb30BAaHUEM — KauecTBeHHBII aHaIU3
KaueCTBEHHBIX OpraHUYECKUX COCTUHEHHH 10
peakuuii (GYHKIIMOHATBHBIM TPYIITIAM.
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Ne / Tema Pe3yabTar 00y4yeHus OueHo4YHbIe MEPONIPUSITUSA OK
2. IlpakTyeckue 3a1anus Ha
COCTaBJICHUE KAYECTBEHHBIX
peakmuii oOOHapyKEHUS
OpraHUYECKHUX COCIMHCHHI.
Il |IIpuknagHoii MogyIb
8 [Pa3pmen 8. OuenuBarp nociaeAcTBUs |3ammura Keica (¢ yueroM
XuMmus B ObITY U |OBITOBOM H Oyayuei npogeccuoHAIbHOI
NMPOU3BOJACTBEHH |IPOM3BOJACTBEHHOM JAeATeJIbHOCTH)
OH 1eITEJILHOCTH |eATeJLHOCTH YeJI0BeKa ¢
yejI0BeKa MO3HUIINIi DKOJIOTNIEeCKOM
0€30IaCHOCTH
Xumust B ObiTy 1 |OuenuBath nocneAacteus  |Kefic (¢ yuerom Oymyieid OK 01
MIPOM3BOJICTBEHHO |OBITOBOM U npodeccnoHanbHOMI OK 02
U IEATEIIbHOCTH  |TPOU3BOJICTBEHHOM JIeATETLHOCTH) OK 04
yeJoBeKa JIeATSIIFHOCTH UenoBeka ¢ |Bo3MoKHBIE TEMBI KEHCOB: OK 07
MO3UILHMI PKOJIOTrNIECKOM 1. Iloremenne KkiIuMara u IIK 3.2

0€30I1aCHOCTH

BBICBOOOXKJICHHE Ta30BBIX
THJIPATOB CO THA OKEaHa.

2. bynyuiie matepuansl s
aBHMa-, MallIMHO- U
pruOOPOCTPOCHHUSI.

3. HoBole maTepuaisl Aiis
COJIHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pacTUTENBHBIX MPErnaparoB.
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