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PabGouas mporpamma yuebHoW gucuumiuHel OVYIL.07 Xumus pa3paboraHa Ha OCHOBE
tpeboBanuii ®I'OC COO, npeabsBIIeMbIX K CTPYKTYpE, COIAEPKAHUIO M pe3yjbTaTaM OCBOEHUS
y4eOHOI TUCIUIUTNHBI, H B COOTBETCTBHH ¢ PEeKOMEHIAIUAMHE 110 OPTaHU3aI|H ITOTy9IEeHUS CPEIHEr0o
oOmiero oOpa3oBaHUsi B  Ipelelax OCBOGHHMS  OOpa3oBaTENbHBIX IPOTPAMM  CPEIHETO
poeCCHOHAIBHOTO 00pa3oBaHus Ha 06a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C YYETOM TpeOOBaHMIA
(denepanbHBIX TOCYJIapCTBEHHBIX O00pPa30BaTENBHBIX CTAHJAPTOB M TIONYYaeMOW CHEIHaTbHOCTH
cpenHero npodeccuoHabHOr0 obpazoBanus (muckMo MunmnpocsenieHus: Poccun ot 01.03.2023 Ne
05-592 «O HampaBJIeHHH peKOMEHJalwii» (BMecTe ¢ «PekoMeHmanusIMu 1o peau3anuu CPeaHero
oOmiero oOpazoBaHusi B TIpeAeNiax OCBOEHHS 00pa30BaTE€IbHOM  MPOrpaMMbl  CPEIHEro
npodeccuoHaIbHOTr0 00Pa30BaAHU)

Pabouas nmporpamMma yueOHON AMCUMIUIMHBI pa3paboTaHa Ha OCHOBE MPUMEPHON MPOrpaMMbl
00111e00pa30BaTeNbHON  JUCHUIUIMHBL  «XHUMUS» Ui TPOQPEeCcCCHOHATIBHBIX  00pa30BaTENbHBIX
opranuzaiuii, pexomenaoBanHo @OI'bBOY IO «UWHCTUTYT pa3BUTUS HPOPECCHOHATHLHOIO
obopazoBanusi» (PI'BOY IO HMPIIO) B kayecTBe NpPUMEpPHONW MPOTrpaMMBbl JJIsl pealu3aluu
OCHOBHOI mpodeccuoHanbHOM oOpa3oBarenbHOi mnporpammbl CIIO Ha 6a3e OCHOBHOTO 0OLIETO
obpazoBanus. (IIpotoxon Ne 14 ot 30 HosOpst 2022 1.)
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1. O0mas xapakTepucTUKa pado4yeil MporpaMMbl
o0meoopazoBaTenbHON TUCHUILIUHBIOYTL.07 « Xumus»
1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccHOHATbHOMI
00pa3oBaTeIbHOI MPOTrPAMMBI

OO61eoOpazoBaTenbHas AUCHUIUIMHA «XUMHS» U3ydaeTcss Ha 0a30BOM YpOBHE B
o01eoOpa3oBaTeIbHOM IUKIE Y4eOHOro IIJJaHa OCHOBHOM MpodeccroHaTbHOM
obpazoBaTtenbHOl mporpaMmbl B cooTBeTcTBUH ¢ PI'OC CIIO 1o crnernuaibHOCTIM :
09.02.07 MadopmannoHHble CUCTEMBI W TporpammupoBanne,13.02.11 Texaudeckas
OKCIUTyaTalisi W OOCIY)KMBAHHE DSJEKTPUYECKOTO U  DICKTPOMEXAaHUYIECKOTO
obopynoBanus (o orpacisim), 15.02.10 Mexatponnka u MOOWIbHAS POOOTOTEXHHUKA
(o otpacisim), 23.02.07 Texuuueckoe 00CITy>KHBAHHUE U PEMOHT JIBUTATENIe, CUCTEM
U arperatoB aBTOMOOUIICH.

1.2. Ilesin ¥ uIaHMpYeMble Pe3yJabTaThl 0CBOCHHUS JUCHHUILIHHbBI

1.2.1. leau u1 3aga4y JTUCHUTLIMHBI

dopMHUpoBaHUE y CTYACHTOB MPEACTaBICHUS O XHMMHYECKOM COCTaBJISIFOLIEH
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHATHUS PEIICHUN B KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TIOBEJCHUS B MPUPOHOM Cpeie.

3ajaum JUCUUIJIMHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYKArOILIEH Cpele, LEJOCTHOM HAyYHOW KapTUHBI MHPA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMyJIbl HEOPTAHMYECKUX M OPTaHUYECKHUX
BEILIECTB, YPABHEHUS] XUMUUYECKUX PEAKIIUM, OOBICHITh UX CMBICI, MHTEPIIPETUPOBATH
pPEe3yJbTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTEUIIUX  XUMHYECKUX
DKCIIEPUMEHTAJIbHBIX ~ MCCJIEIOBAaHUA €  COOJNIOJIGHWEM TpaBui  0€30IacHOTO
oOpalleHus ¢ BEIeCTBaMu 1 JIaDOpaTOpHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OPMAIUI0O XMMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopMupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEICTBUS CBOEH JEATEIbHOCTU U
XUMHUUYECKUX TIPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

6) copMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHKCHHN XMMUYECKOW HAYKU U
TEXHOJIOTHM JIJIsl pa3BUTHS COITMAIIBHON 1 TIPOU3BOJICTBEHHOM cep.



1.2.2. Ili1anupyemMblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTeIbHOM IMCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Koan ILranupyeMsble pe3yibTaThl OCBOCHHUS JUCHUILIMHBI
HAUMEHOBaHU
e

dopMupyemMbIX Oo0mue JAucnunimHapHbie

KOMITeTeHI Ui

OK 01. B yacTu TpyA0BOr0 BOCIIUTAHMSA: - BIAQJECTh CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas  BKIJIIOYAET:

Bribupats - TOTOBHOCTb K TpPYyAYy, OCO3HAHHE IIEHHOCTU | OCHOBOIIOJIAralolUe MOHATHS (XUMHUYECKHM 3J€MEHT, aToOM, 3JIEKTPOHHAas

CIOCOObI MacTepcTBa, TPYA0T00HE; 000J104Ka aToma, s-, p-, d-2JICKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,

pelleHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JAEATEIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIIECHUS, XMMHYECKas

npodeCcCHOHaN | TEXHOJIOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJIAPHBIA O00BEM, YTJIEPOJHBIA CKEJeT,

BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IJIAHUPOBATh M | (YHKLUMOHANbHAS TPYINA, paJuKai, U30MEpHs, U30Mepbl, TOMOJIOTHYECKUIA

JIEATEIbHOCTH | CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO JEATEIbHOCTD; | PsAJl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- U a30TCOAEpKAIINE COCAUHEHU,

IPUMEHUTEIBH | - MHTEpPEC K pa3IMYHbIM cdepam | OMONIOTHYECKH aKTUBHBIE BellecTBa (YIJIEBOJbI, JKUPbI, OEJIKH), MOHOMED,

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

KOHTEKCTaM OBjajeHHe  YHHBEPCAJIBHBIMM  Y4eOHBIMHU | KpUCTAJUIMYECKAs DPELIeTKA, TUIl XUMHYECKHUX pPEaKUUH (OKUCIUTENbHO-
M03HABATEJbHBIMH 1eHICTBUSIMH: BOCCTAaHOBUTENbHBIE, 3K30-U SHIAOTEPMHUUECKHE, PEAKIIMK MOHHOTO OOMEHa),
a) 0azoBbIe JIOTHYECKHE NeHCTBHSA: pPacTBOP, JIEKTPOIUTHI, HEDJIEKTPOJIMUTHI, DJIEKTPOJIUTHYECKAS JUCCOLMALINS,
- CaMOCTOSITENIEHO (dhopMynupoBarthb U | OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEaKIMU, XUMAYECKOE

aKTyaJu3UpoBaTh NpPOOJIEMy, paccMaTpuUBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIICCTBCHHBI TNPU3HAK WA
OCHOBAHHUA JIA CpaBHCHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IeHHS;

- OmpeAesaTh LEMH JESTEIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
- BBISIBJISITH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/IH B
paccMaTpUBAEMBbIX SBJICHUSX;

- BHOCHUTH KOppeKTI/IBBI B JACATCIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM,

3a/1aBaTh

paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpUS XUMHUYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. byriepoBa, Teopus 3JIEKTPOJUTUUYECKON
aucconyanuu, nepuoaudeckui 3akod .M. MenneneeBa, 3aKOH COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3BIK XMMHH, (PAKTOJIOTUUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30MacHOM HCIOJIb30BaHUH
BaXHEHIINX HEOPraHMYECKUX U OpraHMYecKHMX BEIIeCTB B OBITY U
IIPAKTUYECKOU EATEIbHOCTH YEJI0BEKA;

- yYMETh BBIABISITH XapAaKTEPHbIE NPU3HAKM M B3aUMOCBA3b H3YYEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOIIUE ITOHATHUSA IIPU ONIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HUX MPEBPALLECHUN;
BBIABIIATH  B3aMMOCBS3b  XUMUYECKMX 3HAHMM C  MOHATUSAMH U




OIICHUBATh PUCKH ITOCIICACTBUI JCSITCIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUN
JKU3HEHHBIX TTPOOIEM

0) 0a3oBbIe HCCIeA0BaATEIbCKUE el CTBHS:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
u MIPOEKTHOM JEATEIIBHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBISBIATH TPUYUHHO-CIICJCTBEHHBIC CBS3H H
aKTyaJU3UpOBaTh 3a7a4dy, BBIABUTATh THIIOTE3Yy €€
pelICHuUs, HaXOJIUTh apTyMEHTBI JUTS
JIOKa3aTelIbCTBA CBOMX YTBEP)KICHHH, 3a7aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

- aHAJM3UPOBATh TOJYYCHHBIE B XOJI€ PELICHUS
3ala4il  pe3yibTaThl, KPUTUYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO H
MPaKTUYECKYIO0 00JIaCTH KU3HEACATEIBHOCTH;

- yMeTb UWHTETPUPOBATH 3HAHUS M3 Pa3HBIX
MPEeAMETHBIX 00JIaCTEH;

- BBIIBHTaTh  HOBBIE  HJIEH,
OpPUTHHAIILHBIC TTOIXO0JIBI U PEIICHUS;
- CITIOCOOHOCTH UX HUCIIOJIb30BAHUS B
ITO3HABATEJIBHON U COLUAIbHOW MPAKTHKE

npeajararb

MIPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
- yMeTh HCIOJb30BaTh HAUMEHOBAHUS  XMUMHYECKUX  COCAUHEHUU
MEXIYHAPOJAHOTO COK03a TEOPETHYECKOM M NPUKIAAHOW XHUMHUHU H
TPUBHUAJIbHBIC HA3BaHUSI BAXKHEUIIIUX BEIECTB (3TUJICH, alleTUJICH, TJIMLIEPHUH,
benon, Qopmanpaerun, yKCyCHash KHCIOTa, TJIMIMH, YrapHbIi ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TalleHas U3BEeCTh, HEralleHas U3BEeCThb, TUThEBaAs
colla U JPYIHX), COCTaBIATh (OPMYJIbI HEOPTraHMUECKUX U OPraHMYECKUX
BCIICCTB, YPAaBHCHHUS XUMHUYECKUX PEAKIUH, OOBSICHATH WX CMBICT;
MIOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMHU HKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHEHUM XUMHUYECKHUX
peaKIuii;

- YMETh YyCTAaHABJIMBATh IMPUHAJJICKHOCTh HM3YyYECHHBIX HEOPTaHWYECKUX U
OpraHMYECKHUX BEILIECTB K ONPEJEICHHBIM KjaccaMm M IpylnaMm COeAUHEHUH,
XapaKTEepU30BaThb WX COCTaB M BAXKHEWINNE CBOWCTBA; OMPENETSATH BUIBI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, MOHHAs, METa/In4yecKas, BOJOPOIHAs),
THUIBI KPUCTAJUTMYECKUX PEHICTOK BEIIECTB; KIACCHPHUIIMPOBATH XHMHUCCKHE
peakuuu;

- chopMUpOBaTh  TPEACTABICHUS: O XHUMHYECKOW  COCTaBISIOMICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XMMHUM B TO3HAHMM SIBICHUU
npupoabl, B (OPMHUPOBAHWMU MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOUMOM Il PEIICHUS] MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO H
MIPUPOAHOMU Cpele;

- YMETh NPOBOJUTH PACUEThl MO XUMHUYECKUM (PopMysiamM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEJIHUUH,
XapaKTEePU3YIOIIUX BEIIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpManbHBIE yCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS IS TPHHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpenacTBa

B 001acTMIIEHHOCTH HAYYHOI'O IO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKM M OOIIECTBEHHOM IPaKTHKH,

- yMeTh IUIaHUPOBaTh M  BBHIIOJHATH XUMUYECKUH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEUIECTB IIPM HArpeBaHUHU, IIOIY4YEHHE
ATHJIEHA U U3yYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEAKIMU Ha ajabIEeTUIbI,
KpaxMmaJl, YKCYCHYIO KHCJIOTY; JeHaTypalus OeJIKOB IpU HarpeBaHuw,




TIOWCKa,
aHanmm3a u
UHTEPIpETANN
UHPOpPMALIUU U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
TUIst
BBITTOJTHEHHS
3aa4
npodeccunonan
bHOU
JeSITeTbHOCTH

OCHOBaHHOT'O Ha Jiasnore KYJIBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHDE;

- COBEPILICHCTBOBAHUE S3BIKOBOW M YWUTATEIIbCKOU
KYyJbTYpbl KaK CpEJICTBA B3aUMOJECUCTBUS MEXIY
JXOIbMU U ITO3HAHUS MUDA;

- OCO3HAaHME LUEHHOCTU HAyYHOU JEATEJIbHOCTH,

FOTOBHOCTb  OCYILIECTBJISITh  NPOEKTHYIO U
HCCJIEIOBATEILCKYIO JeSITeNIbHOCTD
WHJUBUIyaJILHO U B TPYIIIIE;

OBinaseHue  yHMBepPCAJbHBIMM  Y4eOHBIMH

MO3HABATEJILHBIMH 1eHCTBUSIMMU:

B) padora ¢ undgopmanmueii:

- BJIAACTb HAaBBIKAMH IIOJTYYCHUSA I/IH(i)OpMaIlI/II/I n3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIEHO
OCYLIECTBIISATh NOUCK, aHAJIU3, CUCTEMATU3ALMIO U
MHTEPIIPETALNIO UHPOPMAIIMH PA3TUYHbBIX BUJIOB U
dbop™m npeacTaBIeHuUs;

- co3JaBaTh TEKCThl B Pa3IMUYHBIX (opMarax ¢
y4eTOM Ha3HaueHus: HMHPOpMAIUMU U IIeJIeBOI
ayJIMTOpUH, BBIOMpas ONTHUMAIbHYIO  dopMy
MNpEaACTaBJICHUA U BU3yaJIM3allhuu,

- OLEHUBAaThb JIOCTOBEPHOCTb, JIETUTUMHOCTb
uHpopMmaluu, €€ COOTBETCTBUE IMPABOBBIM U
MOpPaTbHO-ITHUYECKUM HOpMaM;

- HCTOJIb30BaTh CpelICcTBa HHGOPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEUICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPTaHM3aIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30TacHOCTH,
TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
STUYECKUX  HOpPM, HOpM  HHGOPMAIIMOHHON
0e30I1acHOCTH;

- BJIaACTh HAaBbIKaMH pacCliO3HaBaHHA U 3alIUThL

[BETHBIE pPEaKIUH OEJIKOB, MPOBOJUTH pEaKIUU HOHHOrO OOMeHa,
OTIpeNeNATh Cpelly BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKLIUU Ha CyJIb(ar-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MacHOCTH IMpH OOpalleHUuu C
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAaHUEM; IMPEACTABIATH PE3yIbTATHI
XUMHUYECKOT0 SKCIIEpUMEHTa B (popMe 3alliCH ypaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GOpMyJIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYIO HH(DOPMALIKIO, TTOJTy4aeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nH(popmanuu, cetb IHTEpHET U ApyTHE);

- BIAJACTb OCHOBHBIMH METOJAAaMH HAay4YHOTO TIO3HAHMUS BEIIECTB H

XUMUYECKUX  sIBJeHUM  (HAONIOACHHE,  U3MEpEHHUe, 3KCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUeThl MO XHUMHYSCKUM (opMmysiaM W ypaBHCHHSIM
XUMUYECKUX  pEaKIUMid C  HUCIOJb30BaHMEM  (PH3WYECKHX  BEIUYHH,

XapaKTEPU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaslbHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMHMUYECKHE 3HAHUS JJI1 NPUHATUS PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




nHpopmaru, nHGOPMAITMOHHON 0€30MaCHOCTH
JTUYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh U
paborartsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBBIKAMM y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOH W COLMAIBHOM
JIeSTCIIEHOCTH;

OsJianenue YHHBEPCAJIbHbIMH
KOMMYHHUKATHBHBIMU /Il CTBUAMM:

0) coBMecTHas J1esITeJIbHOCTb.

- TMOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHJIHOH ¥ MHAMBUIYaJTbHON PabOTHI,

- NPUHUMATH IIEJIM COBMECTHOW JIeSTEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS 10
€€ OCTHDKCHHUIO: COCTABIIATh IUIAH JICHCTBHIA,
pacupenesnsaTh poiad ¢ Y4eTOM MHEHUH YYaCTHUKOB
00CyX)aaTh pe3yJbTaTbl COBMECTHOM paOOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCIIOBUSX peanbHOro, BUPTYaJILHOT'O u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJISITh IO3UTMBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTyalUsX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJ1aJleHHe YHUBEPCAJbHBIMH PeryJsiTHBHbIMU
JeliCTBUSIMH:

) NpUHATHE Ce0sl U IPYTUX JIIOeid:

- IPUHAMAaTh MOTHUBBI U APTYMEHTHI IPYTUX JIFOJAEH
MIPY aHAJIU3E PE3YIIBTATOB JIEATEIHHOCTH;

- IPU3HABaTh CBOE MPAaBO U MPaBO IPYTHX JIFOAEH
Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIMHU JPYTOro YETOBEKa;

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCIICPUMEHT
(mpeBpailleHusT OpPraHWYEeCKUX BEUIECTB IMPH HArpeBaHUU, IOTYYCHHE
ATUJICHA M U3YYEHHE €ro CBOMCTB, KaU€CTBEHHBIC PEAKIIMU Ha aJIbJETHUJIbI,
Kpaxmajl, YKCYCHYIO KHCIOTY; JeHaTypauus OelKOB MpH HarpeBaHuH,
[[BETHBIC PEAKIMK OCJIKOB, MPOBOIWTH PEAKIMM HOHHOrO OOMeHa,
OTIPEIeNIATh CPEAy BOIHBIX PACTBOPOB, KAUECTBEHHBIE pEaKIIUU Ha Cyibdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HAa  KaTHOH AaMMOHUS;  peIlaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamel" u "Hemeramnsl") B
COOTBETCTBUHU C IMPaBWIAMHU TEXHUKH OE30MaCHOCTH TpPH OOpalICHUH C
BelleCTBaMH U J1a00paTOPHBIM 00OPYIO0BaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHYECKOT0 SKCIIEPUMEHTA B (POpMeE 3aIUCH YPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyITUPOBATH BHIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB




OK 07. B 00/1acTHIK0JIOTrN4€CKOT0 BOCIIUTAHUSA: - chopmupoBaTh  TpEACTaBIEHUA: O XUMHYECKOW  COCTaBJISIOMICH
CopeiicTBoBaTh | - c(hOPMHUPOBAHHOCTH HKOJOTHUECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHOW KAapTHHBI MHpA, POJIM XHUMHUU B TO3HAHUU SIBJICHUUN
COXPaHEHUIO MOHMMAHUE BIMSHUS COLIMAJIHbHO-KOHOMHMUYECKUX | IPUPOAbI, B (OPMHUPOBAHMH MBIIUICHUS M KYJIbTYphl JMYHOCTH, €€
OKpY’)Kalolled | MpOIIECCOB  HAa  COCTOSHHUE  NPUPOAHOM U | PyHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOMN ISl peIICHHs TPAKTHYECKIX
cpenpl, COLIMATILHOM  Cpe/bl, OCO3HaHWE TIJI0OATBHOTO | 33]a4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
pecypcocOepex | xapakTepa 3KOJIOTHYECKUX Ipobiem; IIPUPOJHON Cpene;
€HHUIO, - IUTAHUPOBAHHE W OCYIIECTBJICHHE ACUCTBUI B | - yMETh COONIOAATh MpPaBUIIa HKOJIOTUUYECKHU Le7eco00pa3HOro MoBEIECHUs B
IIPUMEHSATH OKpYyXalolllel cpele Ha OCHOBE 3HAHUS LeJed | ObITYy M TPYJOBOW JEATENBHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBbS U
3HaHUA 00 YCTOMYMBOTO pPa3BUTHUS YEIIOBEUECTBA; OKPY’KAIOIIeH NPUPOAHON CpEAbl; YUUTHIBATh OMACHOCTH BO3ACHCTBUS Ha
W3MEHEHUU AKTUBHOE HENPHUATHE JEUCTBUM, NPHHOCAIIMX | )KUBBIE OPraHU3MBbI OINPEICICHHBIX BEIIECTB, ITOHUMAsl CMBICH ITOKA3aTENs
KJINMATA, BpEJ OKpYXarollel cpee; MpeAeSIbHON JOIMYCTUMOM KOHLUEHTpauu
TIPUHITUTIBI - YMEHHE TPOTHO3UPOBATh HEOIArONpPUSATHBIE
OepexIIMBOrO SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
MPOU3BOJACTBA, | ICWCTBUI, MIPEIOTBPAIATH UX;
s dexTuBHO - pacumpeHnue OIbITa JIeATEIbHOCTH
JICUCTBOBATh B | DKOJIOTMYECKON HAIPABICHHOCTH;
Ype3BhIYAIHBIX | - OBJIaJICHHE HaBbIKAMU y4eOHO-
CUTyalHsIX HCCIIEI0BATENIBCKON, TPOEKTHON U COLIMAIIBHON

JIeATEIbHOCTH;
IIK 5.7.
(09.02.07)
IIK 2.2.
(13.02.11)
IIK 5.3.
(15.02.10)
IIK 4.3.

(23.02.07)




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHIUTITHHBI 44
B T.4.

OcHoBHoOe cogepkaHue

BT. Y..

TEOPETHUECKOE 00yUueHue 22
MPAKTUYECKHUE 3aHITUS 6

71a00paTOPHBIE 3aHATHS 10
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEeP/KaHMe (Coaep/KaHue 4

NPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOpeTHYecKoe 00yueHue -

IIPAKTUYECKUE 3aHATUS 4

IIpomexyTouynas arrectanus (AuddepeHuMpoBaHHBIN 3a4eT) 2
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

HaumeHoBaHue Conep:kanue y4eOHOTro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem ®opMupYyeMbIe
pa3/iesoB U TeM JIa00paTOPHBIE U NPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOAYJIb 4acoB KOMIIeTCHIIUH
1 2 3 4
OcHoBHOE coep:KaHue 38
Pasnea 1. OcHOBBI CTpOEHUs BelecTBa 4
Tema 1.1. CoBpemeHHas Mo/ieIb CTpOeHMs aroMa. CUMBOJIMYECKHUH SI3bIK XUMUU. XUMUUECKUH 3JIEMEHT. OK 01
Crpoenne aTOMOB | DiieKTpoHHas KOHUTypaiust aroma. Kiiaccudukanus XAMUYECKUX JIEMEHTOB (s-, p-, d-
XUMHUYECKHUX 3JIeMEeHThI). BajeHTHbIE 371eKTpOHbI. BaleHTHOCTD. DNeKTpoHHAas IPUPOJa XUMUYECKON CBS3H. 2
3JIEMEHTOB U DNeKTpOOTPULIATENbHOCTh. BUbI XUMHUECKON CBSA3M (KOBAJICHTHAs, HOHHAs, METAJIJIMUeCKasi,
nprupoaa BOJIOPO/IHAS) M CITIOCOOBI ee 00pa30BaHUs
XUMHYECKOH CBS3H
Tema 1.2. IpakTHyeckoe 3anaTus Ne 1. OK 01
Ilepnonnueckuit | Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XAPAKTEPU3ALUI0 XUMUYECKHUX OK 02
3aKOH M Tabnuma | ameMeHTOoB «MeTaundeckre / HeMETaITMUYECKUE CBOMCTBA, SJIEKTPOOTPHULIATEIEHOCTh 2
J.W1. MenneneeBa | XUMHUYECKUX IEMEHTOB B COOTBETCTBUHU C UX JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B
MIEPUOIUYECKON CHCTEME XUMUYECKUX ieMeHToB /(.M. MenaeneeBa»
Pa3zpnen 2. Xumuueckue peakuumn 6
Tema 2.1. Tunet | Knaccudukanus v TUIIBI XUMUYECKUX PEAKIIMN C y4aCTHEM HEOPTaHUYECKUX BEIIECTB. OK 01
XUMHYECKHUX CocraBiieHre ypaBHEHUH peakliUii COeTMHEHUSs, pa3IoKeHus, 3aMeIlIeHNs, OOMeHa, B T.4. peaKuil
peakuui TOPEHMUsI, OKUCIICHUSI-BOCCTAHOBIICHUSI.
VYpaBHeHUsI OKUCIeHUsI-BOoccTaHOBIIEHUS. CTeneHb okuciaeHusl. OKUCINTENb U BOCCTAHOBUTENb. 2
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOI0M
3JIEKTPOHHOTO 6anaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPOE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB
Tema 2.2. Teopus aneKTpoauTHUECKOH nucconanuu. MoHbl. Di1eKTpoanThl, HEANEKTPOIUTHL. Peakunn OK 01
DnekTponuTHIeckas | HOHHOro oomMeHa. CocTaBieHHe peakiiii HOHHOTO OOMEHa ITyTEM COCTABJICHHS MX MOJTHBIX U ) OK 04

NUCCOLIMAIAL 1
HOHHBIA 0OMEH

COKpAILlCHHBIX MOHHBIX YpaBHeHMI. KHCIOTHO-OCHOBHBIE peakny. 3aJaHus Ha COCTABIICHHUE
MOHHBIX peaKkInun

11




JlabopaTopHasi paGora Ne 1.
Peaxnuit nvoHHOTO OOMEHA, OTIpe/IeTICHNE CPEIbl BOAHBIX PACTBOPOB. 3aJJaHUS HA COCTABIICHHE
HWOHHBIX PeaKLHil

Pazgean 3. CTpoeHne 1 CBOMCTBA HEOPraHMYECKHUX BeleCTB
Tema 3.1. [Ipenmer Heopranuueckoit xumuu. Kiaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. OK 01
Knaccudukanus, | Ilpocteie u cnoxHble BemecTBa. OCHOBHBIE KIACCHI CIIOKHBIX BEIIECTB (OKCHIIBI, THUIPOKCHIBL, OK 02

HOMEHKJIATypa u
CTpOCHHE
HEOPraHUYECKUX
BEIICCTB

KHCIIOTHI, COJIM). B3aMMOCBS3b HEOPraHUUECKHUX BEIIECTB. ATPEraTHbIe COCTOSIHUS BEILIECTBA.
Kpucrannuueckue u amopdHbie BemecTBa. TUITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJIsIpHAsA, HOHHAs, METAJUTMYECcKast). 3aBUCHUMOCTh (PU3NYECKUX CBOIMCTB BEIlIECTBA OT TUIA
KPUCTAINTNYECKON PEIIEeTKU. 3aBUCUMOCTh XUMUYECKOM aKTUBHOCTH BEILIECTB OT BUJIA
XUMUYECKOHN CBSA3HU U THIA KPUCTALTNYECKOMN pemieTku. [I[puunHbl MHOrooOpa3ust BEIIeCTB

IIK 5.7, (09.02.07)
ITK 2.2. (13.02.11)
1K 5.3. (15.02.10)
ITK 4.3. (23.02.07)

Tema 3.2. dusmko-
XAUMHAYECKHE
CBOICTBa
HEOPraHUYeCKUX
BCIICCTB

Mertasiel 1 HemeTaiuibl. O0mmuye pU3nvecKue 1 XMMUYECKHE CBOWCTBA METAIIJIOB U HEMETAJLJIOB.
Crnioco0bl nostydeHus. 3Ha4eHHE METAJJIOB U HEMETAJJIOB B IIPUPOJIE U KUZHEESITENIbHOCTH
4eJI0BeKa U opranu3mMoB. Kopposus MeTamuioB: BUbl KOPPO3HUHU, CIIOCOOBI 3aILUThI METAIIOB OT
Kopposuu. Tunmuneie cBoiicTBa HeMeTayuioB [V— VII rpynn. Knaccuukanus u HoMeHkIaTypa
coequHeHn HeMeTaoB. KpyroBopoTel OMOTreHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX BEIIECTB (OKCHJIOB, IHIPOKCUIOB,
KHCJIOT, COJIEN U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB IIPOCTHIX BEIIECTB, BOAOPOIHBIX
COEIMHEHMH, BBICIINX OKCHJIOB Y TUAPOKCUIOB

IIpakTnueckue 3anaTus Ne 2.

CocraBiieHre ypaBHEHUN XUMUYECKUX PEAKIUI C y4acCTUEM IPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BEILECTB: METAJIOB M HEMETAJIOB; OKCHJIOB METAJIOB, HEMETAIUIOB U
aM(pOTEpHBIX 3JIEMEHTOB; HEOPraHMUYECKUX KHUCIOT, OCHOBaHUM U aM()OTEPHBIX THIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPCTHICCKUX 3aJlaHUi Ha CBOﬁCTBa, COCTaB, MOJIYUCHUC

1 0e30MacHOE UCIIOJIb30BaHNE BaXKHEUIIINX HCOPTraHNYCCKUX BCIICCTB B GBITy n HpaKTHqCCKOﬁ
ACATCIIBHOCTH YCIJIOBCKA

OK 01

OK 02
IIK 5.7. (09.02.07)
ITK 2.2. (13.02.11)
ITK 5.3. (15.02.10)
IIK 4.3. (23.02.07)
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Tema 3.3. JlabopaTopHasi paGora Ne 2. OK 01
WNnentudukanus | Pemenne skcepuMeHTATBHBIX 337129 10 XUMUYECKHM CBOMCTBAM METAJUIOB U HEMETAJUIOB, T10 OK 02
HEOpPraHMYECKUX | pacrio3HaBaHUIO U MOJYUYEHUIO COEIUHEHUI METaNIOB U HEMETAJLIIOB. OK 04

BEIIECTB W nentudukaiyss HeOPraHUIeCKUX BELIECTB C MCIIOIB30BAaHUEM X (PU3NKO-XMMHUYECKHX CBOUCTB, 2
XapaKTepHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cynbdat-, kapOoHaT- 1
XJIOpU/1-aHUOHBI, HA KATUOH aMMOHMSI
Paznea 4. CrpoeHne 1 CBOMCTBA OPraHUYeCKUX BellecTB 12

Tema 4.1. [TosiBineHue U pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto OK 01

Knaccudukanms, | v 3HAaYCHHE OPTaHMYECKOM XUMHUHU B CHCTEME €CTECTBECHHBIX HayK. IIK 5.7. (09.02.07)
CTpOEHUE U XUMHUECKOE CTPOCHUE KaK MOPSIIOK COSAUHEHHsI aTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTH. IIK 2.2. (13.02.11)
HOMEHKJIaTypa OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOI'O CTPOEHUSI OPIraHUYECKUX COeTUHEHUN A.M. IIK 5.3. (15.02.10)
OpraHMYECKUX BbyTtnepoBa. YriepoaHblii CKEJIET OpraHU4eCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT IIK 4.3. (23.02.07)
BEIIECTB XMUMHAYECKOTO CTPOEHUS MOJIEKYIL. M30Mepust 1 n30Mephl. 2
[TonsTre o pyHKIMOHATBHOU TpymIie. Pagukan. [TpuHIMIE! K1accudukanum opraHIIeCKIX
coenHeHul. MexyHapoiHas HOMEHKJIAaTypa U IPUHIUIIBI HOMEHKJIATYPbl OpPraHMYeCKUX
coeauHenuil. [louarue 06 a30TcoaepKaIIUX COETUHEHUAX, OMOIOrMYECKH aKTUBHBIX BEILIECTBAX
(yrineBojax, Kupax, 6esKax U Ap.), BBICOKOMOJIEKYJIIPHBIX COEAMHEHUSAX (MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BEHO)
Tema 4.2. CpoiicTBa | DU3MKO-XUMUYECKHUE CBOMCTBA MPEEIbHBIX yriaeBoAopoa0oB. Kiaccudukaims 1 HOMEHKIATypa; OK 01
OpraHNYECKHUX TrOMOJIOTMYECKUH psifi 1 ob1iast popmyna; usomepusi; Gu3NUecKrue CBOMCTBA; XUMHUYECKHE OK 02
COECIMHEHU I CBOMCTBa; cIIOCOOBI MOJTy4eHus. 'opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX UCTOYHHKOB TETJIa B OK 04
MIPOMBIIIICHHOCTH U ObITy. CBOMCTBA MPUPOJHBIX YIIEBOAOPOAOB, HAXOXKIEHUE B IPUPOJIE U 2 IIK 5.7. (09.02.07)
MIPUMEHEHUE aJKaHOB; IIK 2.2. (13.02.11)
HenpenenbHble (aIKEHbI, aIKUHBI U aJIKaIUCHbI) 1 apOMaTHYECKUE YIIeBOJOpobl. ['opeHue IIK 5.3. (15.02.10)
alleTUJIeHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH JJISl CBAPKU M PE3KU METaJJIOB IIK 4.3. (23.02.07)
JlaGoparopuasi padora Ne 3. [lonydyeHue sTuieHa U U3y4eHue ero CBOMCTB. MoienupoBanue 5

MOJICKYJI U XUMHYCCKHUX npeBpameHI/Iﬁ Ha NpUMEpPE dTaHa, OTUJICHA, allCTUIICHA U 1P.
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OU3NKO-XUMUYECKHE CBOWCTBA KHCIOPOACOACPIKALIMX COSAUHEHHUH (CITUPTHI U (DEHOJIHI,
KapOOHOBBIE KUCIOTHI M 3(UPHI, albJICTU/bI M KETOHBI, XKUPHI, yIiieBoabl). [IpakTuaeckoe
MPUMEHEHHE YTUJICHIIIMKOIIA, THLeprHa, Gpenona. [Ipumenenue popmanbaerna, aneraibIeruia,
YKCYCHOU KHCIOTHI. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIHE CBOMCTBA MbLIA
A3oTrcozepkalue coeAMHEHNs! (AMUHBI 1 aMUHOKHCIIOTHI, O€KN). BricokoMOeKyIsspHbIe
COeIMHEHUS (CUHTETUYECKHE U OMOJI0rHYeCKH-aKTUBHbIE). MOHOMEp, NOJIUMEp, CTPYKTYpHOE
3BeHO. [lonumepr3anys 3TuIeHa Kak OCHOBHOE HAaIPaBJICHUE €r0 UCIOJIb30BaHUs.

I'enernyeckas CBA3b MEXKIY KJIaCCAMHM OPraHUYECKUX COCIUHEHUN

Tema 4.3.
Nnentudukanus
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
IIPUMEHEHHE B

buooprannueckue coenunenus. [Ipumenenue u 6uonorndeckas posb yrieBoaoB. OKHcIeHne
YIJIEBOJIOB — UCTOUHUK SHEPTUU )KUBBIX OpraHu3MoB. O0JacTy NPUMEHEHHS] AMUHOKHUCIIOT.
[IpeBpamenus 6eJIKOB NHIIHU B oprann3Me. buonormueckue GpyHkimn 6enkoB. buonornyeckue
(byHKIMM XUPOB. PoJb opraHnyeckoil XUMUK B PEICHUH POOJIeM MUIIEBOH 6e301MacHOCTH
Posib oprannueckoil XMMHUHU B peIIeHUH Po0JIeM 3HEPreTUYeCKo 6e30MacHOCTH, B Pa3BUTUH
MEIULMHBI, CO3JaHUH HOBBIX MaTE€PHUaIOB, HOBBIX HCTOUHUKOB SHEPIHH (aJIbTepHATUBHbIE

OK 01
OK 02
OK 04
IIK 5.7, (09.02.07)
ITK 2.2. (13.02.11)
IIK 5.3. (15.02.10)

OBITOBOM U MCTOYHUKHU SHEprur ). OnacHOCTh BO3JCHCTBHS HA )KUBbIE OPTraHU3Mbl OPTaHMYECKHUX BEIIECTB IIK 4.3. (23.02.07)
MIPOM3BOJICTBEHHOMN | OTAENBHBIX KJIACCOB (YII€BOJOPOBI, CIUPTHI, PEHOIbI, XJIOPOPTAaHHUECKHUE TPOU3BOIHBIE,
NEeSITEIbHOCTH aJIbJIETUJIbI U JIP.), CMBICII TOKA3aTesl IPEAEIbHO JOIYCTUMONW KOHIIEHTPAuU
YesioBeKa JlabopaTopHasi paGora Ne 4.
WNnentudukanus opraHiyecKux COeIMHEHUN OTJENIbHBIX KJIAcCOB (Ha MpUMEpPE ajlbAETHIOB,
KpaxMmaila, yKCyCHOM KHCIIOThI, OEIKOB) C UCIOIb30BAHUEM MX (PU3UKO-XUMHUYECKUX CBOUCTB U
XapaKTepHBIX KaUeCTBEHHBIX peakiuil. [leHarypauus Oenka npu HarpeBaHuu. L{BeTHbIE peakiiuu
6enxoB. BO3HUKHOBEHHE aHATTUTUYECKOTO CUTHAJIA ¢ TOYKHU 3PEHUSI XUMHUUECKUX MPOLIECCOB MPH
IPOTEKaHUN Ka4eCTBEHHOM peakIiH, MO3BOJISAIOMEH HIeHTU()UIIUPOBATh IPEI0KEHHbIE
OpraHUYECKHUE BEIIECTBA.
Paspeua S. Kunernueckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XMMHYECKUX PeaKkIuii
Tema 5.1. CKopocThb peakiiy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB: MPUPOIBI PEAruPYIOLINX BELIECTB, OK 01
CxopocTh KOHIIEHTPALMH PEArupyIOIINX BEIIECTB, TEMIEPATYPhl U IIONIAAN PEAKITMOHHON TOBEPXHOCTH. OK 02
XUMHAYECKHX TeroBbie 3P HEKTH XUMUYIECKHAX PEAKIHA. JK30- H SHIOTEPMHUYECKHUE, PEaKIINH. IIK 5.7. (09.02.07)
peaKuui. OO6patumocTh peakiuii. XUMUYECKOe PAaBHOBECHE U €r0 CMEIIEHUE IO ICWCTBUEM PAa3IUYHBIX ITIK 2.2. (13.02.11)
XUMHUECKOe (bakTOopoB (KOHILIEHTPAIMS PEareHTOB WU MPOYKTOB PEeaKLMH, JaBIE€HUE, TEMIIEpaTypa) JUIs TIK 5.3. (15.02.10)
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paBHOBECHE CO3/1aHHS ONTHUMAJIBHBIX YCIOBUM MPOTEKaHUS XUMHUECKUX nporeccoB. [Ipunnun Jle [llarense IIK 4.3. (23.02.07)
IIpakTuyeckue 3ansaTus Ne 3.
Perienue npakTHKO-OpUEHTUPOBAHHBIX 3aJJaHUN HA aHAIU3 (PAaKTOPOB, BIMAIOIIUX HA U3MEHEHHE
CKOpPOCTH XMMHUYECKOH peaklyu, B T.4. C MO3ULMH IKOJOTUUECKH 11eJIeCO00Pa3HOro MOBEACHUS B
OBITY M TPYAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3/10POBbs U OKpPY KaIOLIeH
IIPUPOJHOM CPEbI.
Pemenne npakTMKO-OpMEHTUPOBAHHBIX 3ajaHUM Ha ipuMeHeHue npuHnuna Jle-Illarense mis
HAXOKJICHHUS HAIPABJICHUS CMEIICHUSI PABHOBECHUS XMMUYECKON pPEaKIuy U aHaIu3 PaKTopoB,
BIIMSIFOIIMX HA CMEIICHNE XUMHYECKOTO PABHOBECHSI
Pazneu 6. PactBopsI
Tema 6.1. PacTtBopenue kak ¢pusnko-xumuueckuii npouecc. PactBopsl. CriocoObl NPUTOTOBJIEHUS PACTBOPOB. OK 01
[TonsTHE O PactBoprMocTs. MaccoBast 107151 pacTBOpeHHOr0 BeriecTBa. CMbICIT OKa3aTest MPeaesIbHO OK 02
pacTBopax JOITyCTUMON KOHLIEHTPALIMH U €0 UCIO0JIb30BAHUE B OLIEHKE IKOJIOTHYECKOI 0€301MacHOCTH. OK 07
[IpaBuiia HKOJIOTMYECKH 1E1eCO000Pa3HOro MOBEACHUS B OBITY M TPYIOBOW ACSITEILHOCTU B LENSIX IIK 5.7. (09.02.07)
COXpaHEHUs CBOETO 3/I0POBBS U OKPY’KAIOIIECH MPUPOIHON CPEeJibl; OTTACHOCTh BO3ICHCTBUS Ha ITIK 2.2. (13.02.11)
’KMBbIC OPTaHU3MBbI OTIPEICIICHHBIX BEIICCTB. IIK 5.3. (15.02.10)
Pemenue npakTuKo-OpMEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PacTBOPHI, UCIIOJIb3yEMbIE B IIK 4.3. (23.02.07)
OBITOBOM M IIPOM3BOACTBEHHOM E€ATEILHOCTH YEJIOBEKa
Tema 6.2. JlabopaTopnasi pabora Ne 5. OK 01
HccnenoBanune  |IIpuroroBneHue pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIIEHTpaLUH (C IPaKTHKO- OK 02
CBOWCTB pacTBOPOB |OpMEHTHUPOBAHHBIMU BOIIPOCAMH) U OIPEeNIEHHE CPE/Ibl BOJHBIX PACTBOPOB. OK 04

Pemrenue 3a1ay Ha TPUTOTOBJICHUE PACTBOPOB

IIK 5.7. (09.02.07)
ITK 2.2. (13.02.11)
ITK 5.3. (15.02.10)
ITK 4.3. (23.02.07)

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEePKaHUE (COAepKAHUE MPUKJIATHOTO MOIYJIs1)

Pazgen 7.

Xumus B ObITY M IPOM3BOACTBECHHOM 1eATEJbHOCTH YeJI0BeKa

OK 01
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Xumus B ObITY U IIpakTyeckoe 3ansaTusa Ne 4. VccnenoBanue pa3pyIiarmero AeMCTBHs IPUPOIHON BOIBI HA OK 02
IIPOU3BOJICTBEHHON |CTPOUTEIIBHBIE MAaTEPUAIIBI OK 04
NEeATEIIbHOCTH [Touck u aHanM3 KEMCOB O MPUMEHEHUN XUMUYECKUX BEIIECTB M TEXHOJIOTUH C yueToM Oyayieit OK 07
4eJloBeKa npodeCCHOHATIBLHOM IESTEFHOCTH 110 TeMaM: BaKHEHIIINE CTPOUTEIbHBIE MAaTepHAIIBI, IIK 5.7. (09.02.07)
KOHCTPYKIIMOHHBIE MaTepUalbl, KPACKH, CTEKJI0, KepaMUKa, MaTepUaIbl JIJIsl SJIEKTPOHUKH, 2 IIK 2.2. (13.02.11)
HaHOMAaTEPHAJIbI, TEKCTUJIBLHBIC BOJIOKHA, HCTOYHUKH YHEPTHUU, OPTaHUIECKHUE U MUHEPAIbHBIC IIK 5.3. (15.02.10)
yA0OpeHUs, JICKapCTBEHHBIC BEIIECTBA, OBITOBAS XHUMHUSI. IIK 4.3. (23.02.07)
IIpakTyeckoe 3ansaTusa Ne 5 OK 01
1) "UccnemoBanue cocTaBa MUHEPAIBHOM BOBI M PEKOMEH/IAIIUH 10 €€ UCITOJIb30BAHHIO" OK 02
2) "MccnenoBanue pa3pylIaoero AeMCTBYs IPUPOAHON BO/IBI HA CTPOUTENIbHBIE MaTepHalIbl" OK 04
3)Canurapnsle npasuia 1 HopMmbl Canllun 2.1.4.1074-01, ucnosnb3yemMsble sl OUEHKU KayecTBa OK 07
BOJIbI, TPUMEHSEMON B X035 CTBEHHO-IUTHEBOM BOJIOCHAOKCHHH. 2 IIK 5.7. (09.02.07)
43.00 TM 4) OnpeneneHue KECTKOCTH TEXHHYECKOU BOJIbI METOJIOM THTPOBAHUS. IIK 2.2. (13.02.11)
3amuTa:IIpencraBnenue pe3yabTaTOB pEelIeHUs KecoB B opMe MUHH-I0KIa/1a C Mpe3eHTauei IIK 5.3. (15.02.10)
IIK 4.3. (23.02.07)
JuddepenunpoBanHblil 324€T 2
Bcero 44
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHn 1o

Jns peanuzauuu OporpamMMbl JAUCHUIIIUHBI JOJKHBI OBITH MPETyCMOTPEHBI
CIEYIOIINE CHEIHAlbHbIE MOMEIICHUs: y4eOHBbIH KaOMHET XUMHH W/UIU y4eOHOI
XUMUYECKOH JTab0paToOpHH.

O0opynoBanne y4yeOHOro Kkad0uHera (HAIJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJIEIEH  MOJIEKYJ, MOJIETH KPUCTAIUIMYECKUX  PEIICTOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB U/WIM KOJUIEKIIUU TOJMMEPOB; KOJICKIIUS
TOPHBIX TOPOJ M MHHEpaioB, Tabnuna MeHneneeBa, yueOHble (QuibMbl, HUdpPOBBIE
00pa3oBaTebHbIE PECYPCHI.

Texuuuyeckue cpeacrBa  00y4eHHMsi: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3BYyKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6GopynoBanmne jadoparopuu U pado4YuUX MeCT Ja0OpPaTOPHU: MEH3YPKH,
MUTNETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIyIbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TJIAHIIETHI 711 KaledbHbIX peakiuil, GuiabTpoBaibHas Oymara, IpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKU, (HOHAPUKK, HAOOpP pPEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, IUTATUBBI JJIi TPOOUPOK; MEPHbIC UUIUHIPHI, BOPOHKU
CTEKJISTHHBIE, BOPOHKHU JeiuTenbHble MuiuHApudeckue (50-100 wmut), cTymku c
necTukoM, (ap@opoBbie YallKd, TUHIETH, GUIBTPHl OyMakHble, BaTa, Mapiid,
YaCOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKHU, MPUOOp JIS TONYYEHUsl Ta3oB (WJIM MPOOMpKa C Tra300TBOAHOU TPYOKOiN),
JepKaTenu sl MpOOUPOK, CKISTHKU JJI XPAHEHUS PEAKTUBOB, Pa3IaTOYHbIC JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mi1); mmaTenu; NUHIETHI; TUTEIbHbBIC UG,
CEeKYyHJIOMepHI (TaiiMephbl), MepHbIe pooupku (Ha 10—20 mi1) U MepHbIe KoJIobI (25, 50,
100 u 200 mn), BoasHast OaHsi (MJIM TEPMOCTAT), CTEKJISIHHBIE MaJIOYKU; KOHUYECKUE
K0J10b1 Jy1st TUTpoBanus (50 u 100 mut); MHAUKATOPHBIE TIOJIOCKHU IS onpeneneHust pH
Y CTaHJAapTHAs MHJIUKATOpPHAs IIKaJla; YHUBEPCAIbHBIM MHAUKATOP; NUNeTku Ha 1, 10,
50 mn (umu go3atopel Ha 1, 5 u 10 M), OOPETKH I TUTPOBAHHS, MEIUIIMHCKUE
mmpuiel Ha 100-150 M7, maGopaTopHble W/WIM aHATWTUYECKHE Bechl, pH-meTphl,
CYyHIWIBHBIN 1mKad, u Jp. 1abopaTopHOE 000pPYI0BAHUE.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

1. Jlma peanuzanuyd mnporpamMmbl  OuOIMOTeUHBI (QoHA 0OpazoBaTeIbHOM
OpraHu3alMK JOJDKEH WMETh TeYaTHBbIC W/UIU DJIEKTPOHHBIE 00pa3oBaTEbHBIC U
nH()OPMAITMOHHBIE  PECypChl,  PEKOMEHJIOBAaHHBIC  JUISI  HWCIIOJNIB30BAaHUSA B
o0pa3oBaTebHOM Ipoliecce, He cTapie 5 JeT ¢ MOMEHTA U3/IaHusl.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA3OBATEJIBHOM JUCHUILIAHBI

KoHTposib 1 olieHKa pe3ysibTaToB 00y4YeHHUs! OCYILECTBISIETCS MPENoaaBaTesieM
B IIpoliecce 3aHATHM U JabopaTopHBIX  PadoT,

TCCTUPOBAHHNA, a4 TAKIKC BBIIIOJIHCHUA O6yanHHHMHCH HHHHBHHyaHBHHX.BaHaHHﬁ,

IMPOBCACHUA IMPAKTHYCCKUX

IIPOEKTOB, HCCIEAOBaHUN. Pe3ynbTrarbl OOydYeHHsS OINpPEAeNsioT, 4TO OOydarouuecs

JOJDKHBl  3HATh, I[OHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YUYCHUS
JTHACIUTLIAHEL.

st popMupoBaHUS, KOHTPOJS M OIEHKH PE3yJbTaTOB OCBOCHHS YUEOHOM
JUCHUIUIMHBI UCIIONB3YETCS CHCTEMa OIEHOYHBIX MEPONPHATHH, MPEeICTaBISIONMAs
c000M KOMIIJIEKC YUEOHBIX MEPOIIPUATHH, COTJIaCOBAaHHBIX C pe3yJibTaTaMu 00Yy4YeHHUS
u chopmynupoBanHbix ¢ ydetoMm DPI'OC COO (mpeaMmeTHbIE pPe3yiabTaThl 110

nucuumuinae) u GI'OC CIIO0.

Ne | OK/IIK |Moayas/Pasnen/Tema| Pesyabrar o0ydenuss | Tunbl oneHOYHBIX MeponpusiTHi
| | OcHoBHOe conep:xaHue
1 Pasnea 1. OcHoBbI Popyyauposars
0a30Bble MOHATHS U
CTPOCHHUS BellecTBa
3aKOHbI XUMUH
1.1 [OK 01 CtpoeHue aToOMOB CocraBnsath xumudeckue |1. Tect «CtpoeHune aToMoB
XUMUYECKUX (OpMyJIBI COCIMHCHHUI B |XUMUYECKUX JIEMEHTOB ¥ IPUPOA
9JIEMEHTOB M MIPUPOAA |COOTBETCTBHH CO XUMUYECKON CBS3M».
XUMUYECKOH CBS3U CTENIEHBIO OKHUCIICHUS 2. 3amaun Ha COCTaBIICHUE
XUMUYECKUX DJIEMEHTOB, |XUMUYECKHUX (POPMYJT IBYXaTOMHBIX
MCXOJISl U3 BAJIGHTHOCTH U |COCTUHEHUH (OKCUAOB, CYIb(UIOB,
ANEKTPOOTPHUIATETFHOCTH |TUIPHUIOB U T.I1.).
3. 3agaHus Ha UCIIOJIb30BAHUE
XUMUYECKON CUMBOJIMKHU U
Ha3BaHUW COCMHEHUN IO
HOMEHKJIATyPe MEXTyHapOIHOTO
CO103a TEOPETUYECKOUN 1
MIPUKIIATHON XUMHH U
TPUBUAIIbHBIX Ha3BAHUM IS
COCTaBJICHUS XUMUYIECKUX (HOpMYIT
JIBYXaTOMHBIX COEUHEHUN
(okcHuI0B, CyNb(PHUA0B, TUIPUIOB U
T.I1.) U IPYTUX HEOPTraHUYECKUX
COCTMHEHHH OTIENHHBIX KJIACCOB
1.2 |OK 01 [lepuoanueckuii 3aKoH | XapakTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 u tabmuma J[. 1. XUMHUYECKHE DJIEMEHTHI B |HEMETAJUTMUECKHE CBOMCTBA,
Menneneena COOTBETCTBHUH C UX 3JIEKTPOOTPHUIIATETHHOCTD U
TTOJIO’KEHUEM B CPOJICTBO K AJIEKTPOHY XUMHUYECKUX
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OK/IIK

Moayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

Tunbl OHEHOYHBIX MEPONIPUATHIA

IIEPUOAUYECKON CUCTEME
XMUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa

9JICMCHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B MEPUOIUUECKON
CHCTEME XMMHYECKHUX DJICMECHTOB
J.1. MenneneeBay.

2. IlpakTyeckue 3alanust Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
W3MCHEHHEM CBOMCTB XMMHYECKHX
9JIEMEHTOB 1 MX COCTMHEHU B
COOTBETCTBUM C MOJOKECHUEM
Ilepuonuueckoi cucreme.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEPHU3ALUI0 XUMHUECKUX
9J€MEHTOB: «MeTanyeckue /
HeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPHULIATEIBHOCTD U
CPOJICTBO K 3JEKTPOHY XUMUYECKUX
9JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKEHUEM B IIEPUOANYECKON
CHCTEME XMMHUYECKUX IJIEMECHTOB
J.1. MenneneeBa

Paznea 2.
XumMn4yecKue
peakuun

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KontpoabsHnas padora
«CTpoeHue BemecTsa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuui

CocTaBnsTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3agaun Ha cocTaBlieHUE
YPAaBHEHUH PEAKLUN:

— COSMHEHMSI, 3aMEeIleHUS,
pas3noxeHus, 0OMeHa;

— OKHCIIUTENHHO-
BOCCTaHOBUTENBHBIX PEAKIUH C
HCITIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

2. 3ajaun Ha pacyeT MacChl
BEIECTBA WJIH 00bEMA

ra30B M0 U3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEaKIy BEIIECTB; PacUEThI
Macchl (00bEMa, KomrJecTBa
BEIIECTBA) MIPOJYKTOB peaKiu,
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Ne OK/IIK |(Monyas/Pa3znen/Tema| Pe3yabtar 00yyeHusi | THIIbI OLEHOYHBIX MePONPHUATHI
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu

2.2 Onektponutuueckas  |CoCTaBISITH YpaBHEHUS 1. 3agaHus Ha cCOCTaBICHUE

JUccouuanus u XUMHYECKHUX PEaKINH MOJICKYJISIPHBIX U MOHHBIX PEaKIIHii
MOHHBIN 0OOMEH HMOHHOI0 0OMeHa C C y4acTheM KHCJIOT, OCHOBAaHUH U
y4acTHUeM coJiell, yCTaHOBJICHUE U3MEHEHHUS
HEOPraHUYECKUX BEIIECTB |KUCIOTHOCTU CPEJIbI
2. JlaboparopHuas pabota "Tumbl
XUMHUYECKUX peakiui”
3 Pasnea 3. Crpoenue u [UcciaenoBars crpoenne u|KontpoabHas padora
CBOliCTBA CBONCTBa «CBOICTBa HEOPraHUYECKUX
HEOPraHU4ecKuX HEOPraHU4YeCKHX BeleCTBY
BellecTB BellecTB
3.1 |OK 01 Knaccudpukanus, Knaccugpunuposars 1. Tect «Homenknarypa u
IIK 5.7. HOMEHKJIATypa U HEOpraHUYEeCKue Ha3BaHHUE HEOPTaHUYECKUX BEIECTB
(09.02.07) |cTpoenue BEILIECTBA B COOTBETCTBHH |HCXOJIS U3 X XUMUUYECKON
IIK 2.2. HEOPraHUYECKUX C X CTPOCHHEM (hopMyJIBI UK COCTABIICHUE
(13.02.11) |BermectB XUMHUYECKON (OpMYIIbI UCXOIS U3
IIK 5.3. Ha3BaHU BEIIECTBA 10
(15.02.10) MEXTyHApOJHOH WIIN TPUBHATHLHOU
IIK 4.3. HOMEHKJIAType».
(23.02.07) 2. 3a1aum Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
JJeMeHTa (COeAMHEHUS) B
MoJieKyJie (CMecH).
3. [IpakTudeckue 3a1aHust MO
KJIacCH(pUKAIlMU, HOMEHKJIAType U
XUMUYECKUM (PopMyiam
HEOPraHUYECKHUX BEIECTB
Pa3IUYHBIX KJIACCOB.
4. TlpakTHyeckre 3alanus Ha
OIIpEeAEIIEHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BU/Ia XUMHUECKOMH
CBSI3M U TUTIA KPUCTAJUTNYECKOM
pereTku

3.2 |[OK 01 DU3UKO-XUMHUYECKHE |Y CTaHABIMBATH 1. Tect «OcobeHnHocTH

OK 02 CBOMCTBA 3aBUCHUMOCTh (PU3HUKO- XUMHUYECKHX CBOMCTB OKCHJIOB,
IIK 5.7. HEOPraHUYECKUX XUMHUYECKHX CBOMCTB KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
(09.02.07) |BermectB HEOPTraHUYECKHUX BEIIECTB |THAPOKCHJIOB U COJICH.

IIK 2.2. OT CTPOCHHSI aTOMOB U 2. 3agaHusg Ha COCTaBIICHUE
(13.02.11) MOJIEKYJI, & TAK)KE TUMAa  |ypaBHEHUN XUMHUYECKUX PEAKIUH C
IIK 5.3. KPUCTAJTMYECKOM y4aCTUEM MPOCTHIX U CIOKHBIX
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Ne OK/IIK |(Monyas/Pa3znen/Tema| Pe3yabtar 00yyeHusi | THIIbI OLEHOYHBIX MePONPHUATHI
(15.02.10) peneTku HEOPTaHMYECKUX BEIIECTB: OKCHUIIOB
1IK 4.3. METAaJJIOB, HEMETAJIJIOB U
(23.02.07) aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUIPOKCUI0B, HEOPTAaHUYECKUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOWCTBA M CLIOCOOBI MOTYyYCHHS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpETUYECKHE 3a/laHus Ha
CBOICTBa U MOJIy4YEHUE
HEOPraHUYECKUX BEILECTB

3.3 |OK 01 Nnentuduxarnus Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KaueCTBEHHbBIC PEAKI[UN  |3aJaHUs M0 COCTABICHUIO
OK 04 BEILIECTB HEOPraHUYECKHUX BEIIECTB |XUMUUYECKUX PEAKLUN C y4acTUEM

HEOPraHUYECKUX BEILECTB,
UCIIOJIB3YEMBIX JUISl UX
UACHTU(DHUKAITIH.
2.JIaboparopnas pabdora:
“UnenTuduKanus HeOpraHnIECKUX
BEIECTB”
4 Pasnen 4. Crpoenue u [Ucciaenosars crpoenne u|KonrposabHas padora

CBOIICTBA CBOIICTBA oOpranu4eckux («CTpoeHune u cBOMCTBA

OpPraHu4ecKux BelIeCTB OPraHM4eCcKHX BelecTB)

BelIeCTB

4.1 |OK 01 Knaccudukanus, Knaccudunuponatsb 1. 3amaHus Ha COCTaBIICHHE
IIK 5.7. CTPOEHUE U OpraHUYECKHE BEUIECTBA B |HA3BaHUW OPraHUYECKUX
(09.02.07) |HOoMeHKIaTypa COOTBETCTBHUH C UX COCJTMHEHUH 110 TPUBHATHHOW WIIH
TIK 2.2. OpPraHUYECKHUX CTPOECHHEM MEXKyHApOJHOU CHCTEMaTHYECKOMN
(13.02.11) |BemectB HOMEHKJIaType.

IIK 5.3. 2. 3agaHus Ha COCTaBJICHUE TTOJIHBIX
(15.02.10) Y COKPAIICHHBIX CTPYKTYPHBIX
IIK 4.3. (opMys OpraHMYECKHX BEILECTB
(23.02.07) OTJIETIbHBIX KJIACCOB.
3. 3aauM Ha onpeaeneHue
npocreimien Gopmybt
OpPraHUYECKOIN MOJIEKYJIbI, UCXO]
13 DJIEMEHTHOTO cocTaBa (B %)

4.2 |OK 01 CBoiicTBa VYcTaHaBiIuBaTh 1. 3amaHus Ha cocTaBiIeHUE
OK 02 OpraHUYeCKUX 3aBUCHUMOCTh (PU3UKO- YPABHEHUI XUMUYECKUX PEAKIUHI C
OK 04 COECIMHEHU I XUMHUYECKHUX CBOMCTB y4acCTUEM OpPraHUYECKUX BEILECTB
IIK 5.7. OpPraHMYECKUX BEILECTB OT [HA OCHOBAHUHU UX COCTaBa U
(09.02.07) CTPOECHHS MOJIEKYII CTpOCHHUSI.
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Ne OK/IIK |(Monyas/Pa3znen/Tema| Pe3yabtar 00yyeHusi | THIIbI OLEHOYHBIX MePONPHUATHI
IIK 2.2. 2. 3agaHus Ha COCTaBJICHUE
(13.02.11) YPaBHCHHI XMMUYECKHUX PCAKIIHIA,
IIK 5.3. WJUTIOCTPUPYIOIINX XUMHYECKUE
(15.02.10) CBOMCTBA C yUYETOM MEXaHH3MOB
IIK 4.3. MPOTEKAHUS TAaHHBIX PEAKIUi U
(23.02.07) TCHETUYECKOM CBSI3U OPTaHUYCCKUX

BEIIECTB Pa3HbIX KIJIACCOB.

3. PacuerHble 3a1auu 110
YPaBHEHHSIM PEAKLUN C y4acTHEM
OpPraHMYECKUX BEIIECTB.

4. JIaboparopnas paboTa
“IIpeBpallieHUsI OPraHUYECKUX
BEILIECTB IIPU HarpeBaHuu"

4.3 |OK 01 Nnentuduxanuys Hccnenosath 1.ITpakTUKO-OpUEHTUPOBAHHBIC
OK 02 OpPraHUYECKUX KaueCTBEHHbBIC PEAKIMK  |3aJaHMsI 10 COCTABICHHIO
OK 04 BEILIECTB, UX 3HAYCHUE |OPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTHEM
IIK 5.7. U IPUMCHEHUE B COCIMHEHUH OTJENbHBIX |OPraHUYECKHUX BELIECTB, B T.4.
(09.02.07) |OBITOBOI M KJIaCCOB UCTIONIB3YEMBIX IS UX
IIK 2.2. MPOU3BOJACTBEHHOMN uacHTU()HUKAINH B OBITY H
(13.02.11) |nesTenpbHOCTH MIPOMBIITUICHHOCTH.

IIK 5.3. YeJIoBeKa 2.JIaboparopnas pabora:
(15.02.10) “UnenTuduKanus opraHndecKux
IIK 4.3. COCIMHEHUN OTAEIbHBIX KJIaCCOB”’
(23.02.07)
5 Pazpeua 5. XapakTepu3oBaThb

Kunernueckue u BJUSIHHE PA3JIHYHBIX

TepMoaMHAMHUYecKHe ((paKTOpoOB Ha

3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh

NPOTEeKAHUSI XHMHUYECKHX peaKiuii

XHUMHUYECKHX pPeaKkuuni

5 |OKO01 CKOpoCTh XMMHUECKUX | XapaKTEpU30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE

OK 02 peaknuii. XMMHUYECKOe |BIMSHUE KOHIEHTPAllUUM  |TEOpPETUYECKUE 3aaHus Ha aHAIIU3
IIK 5.7. paBHOBecHe pearupyromux BeuecTB U |(pakTopoB, BIUSIONIUX HA
(09.02.07) TEMIEPATYPbI HA CKOPOCTh [M3MEHEHUE CKOPOCTH XMMHYECKON
IIK 2.2. XUMHUYECKHUX PEAKINN peakuuu. IIpakTuko-
(13.02.11) XapakTepHu3oBaTh OpPUEHTHPOBAHHBIE 3a/IaHUS HA
IIK 5.3. BIIMSIHUE U3MEHEHHUS IIpUMEHEeHHe npuHiumna Jle-
(15.02.10) KOHIIeHTpanuy Bemiects, |lllaTenbe 1 HaXOXKACHUS
IIK 4.3. peaKIuu Cpeabl U HaIlpaBJICHUs CMEIECHUS
(23.02.07) TEMIIEPATYPbI HA PaBHOBECHS] XUMHUYECKOW PEAKIIUU

CMCIICHHUEC XUMHUYCCKOI'O
PaBHOBCCHUA

1 aHaJInu3 (paKTOpOB, BJIMAOIINWX HA
CMCIICHHUEC XUMHUYCCKOI'O
PAaBHOBCCHUA
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Ne OK/IIK |(Monyas/Pa3znen/Tema| Pe3yabtar 00yyeHusi | THIIbI OLEHOYHBIX MePONPHUATHI

6 HccnenoBath HCTHHHBIE
Paznen 6. PactBopbl  (pacTBOpPBI ¢ 3aJaHHBIMHA

XapaKTepUCTUKAMU

6.1 |OK 01 [Tonsitue o pactBopax |Pa3nuyaTh HCTUHHBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOPbI pacTBOPOB.
IIK 5.7. 2. [IpakTUKO-OpHUEHTUPOBAHHbIEC
(09.02.07) pacyeTHBIC 3a/IaHKs Ha TUCTICPCHBIE
IIK 2.2. CHUCTEMBI, UCIOJIb3YEMBIE B
(13.02.11) OBITOBOI W TIPOU3BOJICTBCHHOMN
IIK 5.3. JeSATEeIbHOCTH YeJIOBEKa
(15.02.10)
IIK 4.3.
(23.02.07)

6.2 |OK 01 HccnenoBanue HccnenoBath Gusuko- JlaGopaTopHas pabota
OK 04 CBOWCTB pacTBOPOB XUMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
IIK 5.7. HWCTUHHBIX PacTBOPOB
(09.02.07)
IIK 2.2.
(13.02.11)
IIK 5.3.
(15.02.10)
IIK 4.3.
(23.02.07)

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEpPKaHMe (COAepKaHue PUKIATHOTO0 MOIYJIS)

7 Paszpnen 7. OuenuBath nocJjieAcTBus |3ammTa Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuei npogeccuoHaAIbHON
NPOM3BOJACTBEHHOH |IIPOU3BOICTBEHHOM AesiTeJIbHOCTH)
AeSITeIbHOCTH AesiTeIbHOCTH Ye10BeKa
YeJI0BeKa ¢ MO3N LUt

JKOJIOTHYECKOMI
Oe3omacHoCTH

OK 01
OK 02

OK 04

OK 07
1K 5.7.
(09.02.07)
11K 2.2.
(13.02.11)
IIK 5.3.
(15.02.10)
ITK 4.3.
(23.02.07)

Xumus B ObITY U
MPOU3BOJACTBEHHOMN
NeSITeIbHOCTH
YelioBeKa

O11eHMBATh MMOCIEACTBUSA
OLITOBOH U
MPOU3BOJACTBEHHOMN

eI TETLHOCTH YEJI0BEKA C
MO3UIAMN DKOJIOTHUYECKOM
0e30IMacHOCTH

Keiic (¢ yuerom Oymymieit
po¢eCCUOHATBHON NeATEITHHOCTH )
Bo3MoxHBIE TEMBI KEHCOB:

1. IToTennenue kmuMara u
BBICBOOOK/ICHHE Ta30BBIX THIPATOB
CO JIHa OK€aHa.

2. bynymiue Matepuansl Ui aBua-,
MaIINHO- ¥ PUOOPOCTPOCHUSI.

3. HoBble MaTepuansl 1iist
COJIHEUHBIX Oatapeil.

4. JIexapcTBa Ha OCHOBE
pacTUTENBHBIX TIPENapaToB
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