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Pabouas nmporpamma yueOHOM TUCHMIUIMHBI pa3paboTaHa Ha OCHOBE TPeOOBaHHIA

— OenepaabHOTO roCyJIapCTBEHHOTO 00pa3oBaTeLHOTO CTaHJapTa CpeIHero
npodeccnoHanpHOTO 00pa3oBanus 1o coeruanbHocTH 18.02.05 TIpow3BOACTBO TYTrOIIABKUX
HEMETAIUTMYECKHUX U CHIIMKATHBIX MaTePUAIOB U U3EIUN

— @enepa’dbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CpeIHEero oO0mIero
o0pa3zoBaHus;

— @enepanabHOI 00pa30BaTEIBHON MPOrPAMMBI CPETHET0 00IIEro 00pa3oBaHHS

U C YYETOM

— PabGoueii mnporpammbl BocmuTaHus 10 crnenuanbHocTH  18.02.05 IIpomsBomacTBO
TYTOIJIaBKMX HEMETAJUTMUYECKUX U CHJIMKATHBIX MaTepUAJIOB U U3/l

— Pexomenpganmii 1o peanusanuu cpenHero oOmero oOpa3oBaHus B IpeaesiaXx OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI CPETHETO MPOPECCHOHATIEHOTO 00pa30BaHMS;

— IlpumepHoii paboueil mporpamMMbl 00I1€00Pa30BATEIBHOTO AUCHUTUIMHBL «XUMHUS IS
npodeccuoHaNbHBIX 00Pa30BaTEIbHBIX OPraHU3AIIHA.

Pa3paborunk: BexoBa E.A. npenogaBatens ['AIIOY CO «CyxonoxcKkuii MHOTOIPOGUIbHBIN
TEXHUKYM)»
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O JUCHUITVIMHBI «XUMMWS»

1.1. MecTO AUCHUILUIMHBI B CTPYKTYpPe OCHOBHOI NpodecCHOHATBHON 00pa3oBaTeIbHOM
NPOrpaMmblI

OO6meo0Opa3oBaTenbHas AUCHMIUIMHA «XUMHUS» U3ydaercs Ha 0a30BOM ypOBHE B
00111e00pa30BaTEIbHOM IHMKJIE y4eOHOro IUTaHa OCHOBHOM MPO(eCCHOHAIBHOW 00pa3oBaTEIbHOM
nporpamMmsl cienuanbHOCTH 18.02.05 [Ipon3BOACTBO TYrOIUIABKMX HEMETAUTMYECKUX U CUITMKATHBIX
MAaTEepUAJIOB U U3ETIUN.

[lepuon oOyueHMsT © paclpeieieHHe IO CeMecTpaM OIpenenseT o0pa3oBaTenbHas
OpraHu3aIys CaMOCTOSTENILHO, C YIETOM JIOTUKU (POPMUPOBAHUS MPEIMETHBIX PE3yIbTATOB, OOIINX
U TMpo(heCcCHOHAIBHBIX KOMIETEHIMH, MEXIPEAMETHBIX CBA3€d C APYrUMH JAUCHUIUIMHAMH
00111e00pa30BaTEILHOTO B 00IIETPO(HECCHOHATBLHOTO ITUKIIOB Yy4eOHOTO TUTaHA.

1.2. Heau 1 miiaHupyemMble pe3yJabTaThbl 0CBOCHUS TUCHMILIUHBI

1.2.1. lleau 1 3aga4u JMCHUILIMHBI

dopMupOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpa KaK OCHOBBI NPHUHSATHUS PEIICHUN B KU3HEHHBIX M MPOM3BOACTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O ITOBE/ICHUS B IPUPOIHOM cpeie.

3agauu AMCHMIIMHBI

1) chopmupoBaTh NOHMMAaHHME 3aKOHOMEPHOCTEH IPOTEKAHHUS XUMHUYECKHX IPOLIECCOB U
ABJICHUM B OKpYKalOLIeW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpA, B3aWMOCBSI3U H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTaBJISATH (POPMYIbl HEOPTraHMYECKHMX W OPraHMYECKHUX BEIIECTB,
YpaBHEHUS XHMHUYECKHX pEaKUUl, OOBICHATb HUX CMBICI, MHTEPIPETUPOBATh PE3YyIbTAThI
XUMHYECKHUX IKCIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHMS MPOCTEHIINX XUMHYECKHX OSKCIIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM C COOIIOZCHMEM MpaBUil OE30MacCHOrO OOpalleHUs C BELIECTBAMU M J1a0OpaTOPHBIM
000pyI0BaHKEM;

4) pa3BUTH YMEHHUS MCHOJIb30BaTh HMH(OPMALMIO XUMHYECKOIO XapakTepa U3 pa3InyHbIX
VCTOYHUKOB;

5) chopMupoBaTh yMEHHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH EATENBHOCTH U XUMUYECKUX
HOPUPOHBIX, OBITOBBIX U POU3BOJICTBEHHBIX MPOLIECCOB;

6) copMHUpoBaTh NOHUMAaHHWE 3HAYMMOCTH JOCTHXKEHUH XUMHUYECKOW HAyKW U TEXHOJOTHM
JUISL pa3BUTHS COLIMATILHOM U ITPOU3BOJCTBEHHOMU cdep.



1.2.2. IlnanupyemMblie pe3yjbTAaThl OCBOEHHUsI 001Ie00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe PI'OC

COO
Koa u IInanupyeMble pe3yJabTaThbl 0CBOCHHS M CIUILIHHBI
HanMMeHOBaHHe
¢popmupyembIx Oo0mme IIpenmerHbie
KOMIIeTeHIN i
OK 01. Bsibupars B yacTH TPpY10BOro BOCIIUTAHMSA: - BJAJETh CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
CIIOCOOBI peLIeHUs - TOTOBHOCTb K TpYyJAy, OCO3HAHUE LEHHOCTU | OCHOBOIIOJArarolle  IMOHATUS  (XMMUYECKUM  JJIEMEHT,  aToM,

3a1a4y
npodeccuoHanbHOM
NeSTeTbHOCTH
MPUMEHUTEIBHO K
pa3IUYHbIM
KOHTEKCTaMm

MacTepcTBa, TpyAoIo0ue;

- TOTOBHOCTh K AaKTHUBHOH JI€ATEIILHOCTH
TEXHOJIOTHYCCKOM u COIUAITbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
MJIAHUPOBATh U CaMOCTOSATEIBHO BBIMOJIHATH
TaKyl J1€ATeJIbHOCTb;

- HUHTEpEC K Ppa3InYHbIM chepam
npodecCHOHATBLHOM 1eATEbHOCTH,
OsilaileHHe YHMBEPCAJIBHBIMHM  Y4eOHBIMH

NMO3HABATEJIbLHBIMHY JICHCTBUSIMMN:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSTEIBHO dbopMynupoBaTh u
aKTyaJIu3upoOBaTh MPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHaBJIMBATb CyHIGCTBCHHI;IfI IMMPU3HAK HIIN
OCHOBaHUs U CpaBHEHUS, KiIacCU(UKAIMH U
00001eHMS;

- OINpeNensATh LENH JeATEIIbHOCTH, 3aJaBaTh
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHUA,

- BBISIBIISATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTb,
OLCHUBATb COOTBETCTBUC PE3YJIbTATOB ILECIAM,
OLIEHUBATh PUCKU NOCIEACTBUM NESITEIBHOCTH;

- Ppa3BUBAThb KpC€aTHUBHOC MBINIJICHUE TIPpH

ANIEKTPOHHAsI 000JI0UKa aToMa, S-, p-, U-3JIeKTPOHHBIC OPOUTAIN AaTOMOB,
MOH, MOJIeKyJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasi CBs3b, MOJb, MOJIAIpHAs Macca, MOJISIPHBIN
o0beM, yriaepoaHbli cKeneT, (yHKIMOHabHAs Tpyla, paaukal,
M30MEPHUsI, U30MEPBI, TOMOJIOTUYECKUH DsiJl, TOMOJIOTH, YTIJIEBOJOPO/IbI,
KHUCJIOPOA- M a30TCOJEpIKalllie COEeIMHEHMs, OMOJIOTUYECKH AKTHBHBIE
BellecTBa (yriaeBO/bl, KUPBI, OEJKH), MOHOMED, MOIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COEJAMHEHUs, KpUCTAIMUECKasl pelleTka,
TUIIBI XUMUYECKHUX PEaKIil (OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC, IK30-1
HHJIOTEPMHUUYECKHE, peaKlMd HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOIUTHI,

HEIJIEKTPOJIUTBI,  DJIEKTPOJIMTUYECKAss  JUCCOLMALMsA,  OKHUCIIUTENb,
BOCCTAHOBUTEIb, CKOPOCTb XUMHUYECKOM  pEaklUuH, XUMHYECKOE
paBHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XUMHUYECKOTO CTPOCHHS

oprannyeckux BemniecTB A.M. BbytiepoBa, Teopusi 3IEKTPOIUTUUECKOMN
auccoumanuu, nepuonuueckuid 3akoH .M. MeHneneeBa, 3akoH
COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHI S3bIK XUMHH,
(aKkTOIOTUUECKHE CBEIEHUS O CBOWCTBAaX, COCTaBe, IOJIYyYEHUU W
0€30MacHOM  HWCIIOJIb30BAHUM  BAKHEWIIUX  HEOPTraHMYECKUX U
OpraHN4Y€CKUX BCIICCTB B 6I)ITy u HpaKTquCKOfI JCATCIIBHOCTHU
YeJI0BEKa;

- YMCTb BLBIABJIIATH XAPAKTCPHBIC IMPHU3HAKKW W B3aMMOCBA3b HM3YUCHHBIX
MOHSATUM, TPUMEHATh COOTBETCTBYIOIIME TIOHATUS TPU OINKUCAHUU
CTPOCHHUA U CBOMWCTB HCOPTraHUYCCKUX M OPTraHUYCCKUX BEIICCTB H HX
MpPEBpAIlCHUI; BBIABIATH B3aUMOCBSA3b XMMHUYECKMX 3HAHUU C
IIOHATUAMHA n MpEACTABJICHUAMU APYIrux C€CTCCTBCHHOHAYYHBIX




PEIICHUH )KU3HEHHBIX MPpo0JieM
0) 0a30BbIe HCCIEeI0BaTEIbCKIE TeHCTBUS:

- BJIAJIETh HaBBbIKAMU yueOHo-
UCCIIEI0BATEIbCKON u IIPOEKTHOMN
NeSITeIbHOCTH, HaBbIKAMHU paspelieHus
npo0Jem;

- BBIABJIATH NPUYMHHO-CIICICTBCHHBIE CBSA3U U
aKTyaJIu3upoBaTh 3aJady, BbIIBUIaTb TMIIOTE3Y
€e peUICHMs, HaxOOUTb apryMEeHTbl I
JI0Ka3aTeNbCTBA CBOMX YTBEP)KJIECHUM, 3a/laBaTh
napaMeTpsl ¥ KPUTEPUH PELICHHUS;

- aHAJIM3UPOBATh IOJYYEHHBIE B XOJE PELICHUS
3aJa4l pe3ysbTaThl, KpUTUYECKH OLICHWBATH MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb MEPEHOCUTH 3HAHMSI B IMO3HABATEIbHYIO
U NPAKTHYECKYI0 00J1aCTH )KU3HEACATEIbHOCTH;
- yYMETb HUHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MpPEeAMETHBIX 00J1acTel;

- BBIABUTAaTb  HOBBIE  WJIEW,
OpPUTHHAJIbHBIE MTOIXO0/IbI U PELLIECHUS;
- CIOCOOHOCTh MX MCIIOJIb30BAaHUS B
ITO3HABATEJILHON U COLIMAIIBHOW MTPAKTHKE

npeajiaratb

IPEIMETOB;

- yYMETb MHCHOJb30BaTh HAMMEHOBAHUS XMMHUYECKUX COEAUHEHUM
MEXYHApPOJAHOTO COH03a TEOPETHMUYECKOW M MPUKIAAHON XUMHH MU
TPUBUAIbHBIE HA3BaHMsI BAXHEMIIMX BEUIECTB (3TUJIEH, AaLETHIIEH,
rIULepuH, GpeHou, GpopManbierus, yKCycHas KUCIO0Ta, IIUIHH, YTapHbIi
ra3, yrjaeKucibli ra3, aMMHUakK, raiieHas W3BECTb, HETalleHas H3BECTb,
NUTHbEBAs COJA W JAPYTUX), COCTAaBIATh (POPMYJbl HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKIHid, OOBIACHATH
UX CMBICII; IOATBEPXKIATh XapaKTepHble XUMUUECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOILIMMHU ~ 3KCHEPUMEHTAaMU U 3alUCSAMU  YpPaBHEHMH
XMUMUYECKUX peaKIHii;

- YMETh yCTaHaBIMBATh IPUHAJJIEKHOCTh U3YUEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKHUX BEIIECTB K OIpEelIeIeHHbIM KjaccaM M Tpylnam
COCIMHEHUM, XapaKTepu30BaTb HMX COCTAaB M BAKHEWIIHNE CBOMCTBA;
OnpeneNniaTh BHJbl XUMHUYECKUX CBs3ell (KOBaJeHTHas, HOHHas,
METaJIJIMYECKasi, BOJOPOAHAsl), TUIBl KPUCTALINYECKHX PELIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKUE PEaKLUH;

- cpopMHUpOBaTh TMPEACTABJICHHUSI: O XHUMHUYECKOW COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XMMHMHU B TO3HAHUU SIBICHUN
Opupojsl, B (OPMHUPOBAHUU MBIIUIEHUS M KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHAJIbHOW  TpaMOTHOCTH, HEOOXOIMMOM A pelleHus
NPAaKTUYECKUX 33Ja4 M HKOJOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOM cperie;

- YMETh NMPOBOAUTH PACUEThl 0 XUMHUECKUM (PopMysiaM U ypaBHEHUSIM
XUMHYECKMX pEaKIMi C HCIONb30BaHUEM (PU3NYECKUX BEIMYHH,
XapaKTEPU3YIOIIUX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacCCHhl,
o0bemMa (HOpPMajbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBAa BEIIECTBA;
MCIIOJIb30BaTh CUCTEMHbBIE XUMHUUYECKNE 3HAHUA Ul NIPUHATHS PEUICHUN
B KOHKPETHBIX XKHU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIECTBAMH U UX
IPUMEHEHHEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
CpeJ/ICTBa TMOUCKa,

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHHU,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHOW MNPAKTHUKH,

- YMETh IUIAHUPOBATh U BBINOJHATH XUMHUYECKUHA OKCIIEPUMEHT
(mpeBpalieHnss OPTaHWYECKUX BEIIECTB MPH HArpeBaHUH, TOJYYCHHE
OTUJIEHA W H3YYEHUE €ro CBOMCTB, KA4YECTBEHHBIE pEAKLMU Ha
aJbJACTUJIBI, KpaxMal, YKCYCHYIO KHUCJIOTY; J€HaTypamus OEJIKOB MpH




aHam3a u
UHTEpIpETaluu
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodeCcCuOHATBHON
JeSITeTbHOCTH

OCHOBAHHOT'O Ha Juasnore KYJBTYP,
CIIOCOOCTBYIOILIIETO OCO3HAHHUIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEPILIEHCTBOBAHHUE SI3BIKOBOM 51
YUTATEIbCKOM  KYJIbTYpbl  Kak  CpEICTBa
BSaHMOI[efICTBHH MCXKAY JIOAbMHU W I1O3HAHUA
MHUpa;

- OCO3HAHUE LICHHOCTH HAay4YHOMU JEATEIIBHOCTH,

TFOTOBHOCTh ~ OCYHIECTBISTH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JIeSITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OsilaileHHe YHMBEPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMH AeHCTBUIMMU:

B) padora ¢ nnpopmanueii:

- BJIQJIETh HaBBIKAMH MOJIy4eHUsS WHGPOpMAIUU
N3 UCTOYHHUKOB PA3HBIX THIIOB, CaAMOCTOATCIBHO
OCYIIECTBIISITh TIOUCK, aHAJIU3, CUCTEMATHU3AIIIO
U MHTEPHpPETAaluI0 HHPOpMALUU Pa3IMYHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

- CcO3/laBaTh TEKCThl B Pa3IMuYHBIX (hopmarax c
y4e€TOM Ha3HaueHus HHGOpPMalUKd U LENeBOU
ayIUTOpUU, BHIOMpas ONTHUMAIBHYIO (opMy
MNpEaACTaBJICHUA U BU3yaJIM3alluu,

- OILICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh
uH(pOpMalllK, €€ COOTBETCTBHE IIPaBOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- UCIOJI30BaTh CpEACTBA MH(POPMAIMOHHBIX
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B pELIEHUU

KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3aIlMOHHBIX 3a7ad ¢ COOJII0JIeHHEM
TpeOoBaHUit SPrOHOMUKH, TEXHUKH

0€30IIaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
ITPaBOBBIX u ITHUYCCKHUX HOpM, HOpM
nH(}OPMaIMOHHON 06€30MaCHOCTH;

HarpeBaHuM, I[BETHBIC pEaKLUUU OENKOB; MPOBOAUTH PEAKIIMU HOHHOTO
oOMeHa, OnpeieaTh Cpey BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU
Ha cyibdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHSI; peliaTh
AKCIIEpUMEHTANIbHBIE 337a4uu no TeMam "Metamisl" u "Hemeraminsl") B
COOTBETCTBUU C IPAaBWJIAMU TEXHUKU O€30MaCHOCTU IpU OOpallleHuu C
BEIIECTBAMH W JIA0OpAaTOPHBIM  O00OpYJOBaHWEM;  IPEICTABISTH
pe3yNbTaThl XUMUYECKOTO JKCIEpUMEHTa B (GopMe 3alucu ypaBHEHHA
COOTBETCTBYIOIIUX pEaKIui ¥ (HOPMYIHPOBATH BBEIBOJBI HA OCHOBE ITHUX
pe3yJbTaToB;

- YMETh AHAIU3UPOBATH XUMHYECKYI0 WH(OPMAIHIO, MOJIyYaeMyI0 M3
pa3HbIX UCTOUYHUKOB (CPEJICTB MAacCOBOW MH(OpMAIHH, ceTh IHTepHeT u

JpyTHe);

- BIQJIeTh OCHOBHBIMM METOJIaMM HAy4HOTO II03HAHMs BELIECTB U
XUMHUYECKUX SIBICHUH (HaONoeHUEe, U3MEpEeHHe, JKCIEPHUMEHT,
MOJICJIUPOBAHHUE);

- YMCTb MPOBOAUTH PACUYCTHI [0 XUMHUYCCKUM Q)opMynaM N YPAaBHCHUAM
XMMHUYECKHX pEaKIMid C UCIOJIb30BaHUEM (DU3MYECKUX BEIINYHH,
XapaKTCpU3yromux BEOIECTBa C KOJIMYECTBEHHOU CTOPOHBI: MAacCCHI,
obbemMa (HOpMaIbHBIE YCJOBHSI) Ta30B, KOJWUYECTBA BEIECTBA,
MCIOJIb30BaTh CUCTEMHbIE XUMUUYECKUE 3HAHUS JUIS MPUHATHS PELICHHMA
B KOHKPETHBIX KM3HCHHBLIX CUTyallUsAX, CBA3AHHBIX C BCHICCTBAMHU U HUX
MPUMEHEHHEM




- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€301MacHOCTH
JUYHOCTH,

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATH
U paboTath B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBEIKAMH yaeOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM M COLUAIbHOU
JIeSTCIIEHOCTH;

OsJaanenue YHHBeEpPCAJIbHbIMH
KOMMYHUKATHBHBIMU J1eHCTBUAMM:

0) coBMecTHAasl AeATeJbHOCTD.

- TOHUMaTh M WCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- IPUHUMATh 1IEJIM COBMECTHOW JESITEIILHOCTH,
OpraHU30BBIBaTh W KOOPJAMHHUPOBATH JACHUCTBUS
10 €€ JOCTHKCHUIO: COCTABIIATh IJIaH JCHCTBUM,
pacmpenensiTtb pojid C  Yy4eTOM  MHEHUU
YYaCTHHKOB o0cyxaaTh pe3yabTaThl
COBMECTHOM paboThI;

- KOOpDJIWHUPOBATh W BBHIMIOJHATH PabOTy B
YCIOBHUSIX  PEaIbHOTO, BUPTYaJIbHOTO n
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYHIECTBJATh MO3UTHUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMUYHBIX CUTYAIUsX, MPOSBISATH

TBOPYECTBO u BOOOpakeHue, OBITH
WHULUATUBHBIM
OsBJagenue YHHBepPCAJbHBIMU

PeryJisiTHBHBIMM € CTBUSIMU:

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- TPUHUMATh MOTHBBI M apPTyYMEHTBI JPYTUX
JIOJIeH TIPU aHaNu3€e Pe3yIbTaTOB AESATEILHOCTH,
- TpU3HABATh CBOE MPaBO M IIPABO JPYIHX
JI0JIEH Ha OIIMOKU,

- pa3BHUBATh CITIOCOOHOCTH TOHUMATh MU C

- yYMeTh IUJIJAHUPOBaTh M BBINOJHATH XUMHYECKUH HKCIICPUMEHT
(mpeBpallleHusi OPraHMYECKUX BEIIECTB IPH HArpeBaHHUM, IOJIy4YEeHUE
STUJIEHA U HU3YYEHUE €ro CBOWCTB, KayeCTBEHHBIE pEaKIuu Ha
aNbJETHbl, KpaxMmal, YKCYCHYIO KHUCIIOTY; JeHaTypanusi OelKOB MpH
HarpeBaHUM, LIBETHBIC PEAKIIMU OEIKOB; MPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, OoIpeNessaTh Cpeay BOJIHBIX PAaCTBOPOB, KAYECTBEHHBIE PEAKIIHU
Ha Cyib(aT-, KapOOHAT- U XJIOPH/I-aHHUOHBI, HA KATHOH aMMOHWSI; pelIaTh
AKCIIEpUMEHTAJIbHBIE 33aui 1o TemMaMm "Metamiel" u "Hemeramisl") B
COOTBETCTBUU C TPABWJIAMHU TEXHUKU O€30MMACHOCTH TIpH OOpaIleHuu ¢
BelleCTBAMH U JIA0OpAaTOPHBIM  O00OpYAOBaHHUEM; MPEICTABIAThH
pe3yNIbTaThl XUMUYECKOTO IKCIEPUMEHTa B ()OpME 3alHCH YpPaBHCHHIMA
COOTBETCTBYIOIIUX peakuuid v (JOPMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX
pe3yJIbTaToB




IMO3UIUHU APYroro 4€JI0BCKaA,

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpYKarolllen cpeibl,
pecypcocOepereHuIo,
NPUMEHSTh 3HAHUS
00 “3MEHEeHUHn
KIIUMAaTa, PUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYaIUAX

B 001acTH 3K0J10r14e€CKOro BOCIIMTAHUA:

- c(OpMHPOBAHHOCTH IKOJIOTUYECKOM
KYyJbTYpbl, IMOHUMAHHUC BJIUAHUA COLUAJIBHO-
SKOHOMHYECKUX IPOIECCOB HA  COCTOSIHHE
MPUPOJHON M COIMATBHOW CpPEllbl, OCO3HAHUE
r7100aTbHOTO Xapakrepa IKOJIOTUIECKUX
npo0Jem;

- IJJAHUPOBAHUE U OCYIIECTBIEHUE JCHCTBUU B
OKPY’KaloIlleW Ccpele Ha OCHOBE 3HAHWS Lieled
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEINPHUITUE JCUCTBUM, NPUHOCSIIHMX
BpEJ OKpYXkKarolen cpere;

- YMEHHME MPOTHO3MPOBATH HEOIATONPHUATHHIE
9KOJIOTHYECKHE MMOCJIEICTBUSA
MPEAIPUHUMAEMBIX JIEUCTBUM, MPEIOTBpPALIATh
HX;

- pacupenue OIThITa
AKOJIOTMYECKOW HAIPaBJIEHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4eOHO-
MCCIIEIOBATENIbCKOM, MPOEKTHON U COIMAJIbHOM
JEATEIbHOCTH;

JACATCIIBHOCTH

- chopMHupoBaTh MPEACTABICHUS: O XHMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIM XUMHUU B ITO3HAHUHU SIBIICHUM
npupojsl, B (OPMHUPOBAHUU MBIIUICHUS M KYJIbTYPhl JUYHOCTH, €€
(GYHKIMOHAJIBHOM  IPaMOTHOCTHM,  HEOOXOIMMOW Ui pEeLIeHus
NPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K
CBOEMY 3/I0pPOBBIO U IPUPOJTHON Cpeae;

- yMeThb coOnoAarh MpaBujia 3KOJOTMYECKH  L€IecO00pa3HOro
HOBEJCHUS B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX COXPaHEHHs
CBOEr0 3J0pOBbS M OKPYKAWOIIEW NIPUPOAHOW CpEIbl; YYHUTHIBATH
OIaCHOCTh BO3/IEWCTBUS Ha )KMBbIE OPraHU3MBI OIIPEECIICHHBIX BEILECTB,
IIOHUMaAas CMBICII ITOKa3aTCJIs1 HpCZIGJILHOﬁ HOHYCTHMOﬁ KOHICHTpPAauu




2. CTPYKTYPA ¥ COJAEPX KAHHUE OBIIEOBPA3OBATEJBHOMN JUCIUITIIUHBI

«XHUMUSA»

2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

O0BeM yueOHON TUCIUIUIMHBI

Bcero AKaJCMHUYCCKHUX 4aCOB

OO6mas TpyA0€MKOCTh YI4EOHOM TUCITUTUTHHBI 154
B TOM YHCJIE
Bo B3aumMopeiicTBuY ¢ penoaBareneM 154
B TOM YHCJIC
JIEKINH, YPOKH 74
MPAKTUYECKUE 3AHATUSA 74
CamocrosTenpHas paboTa 00yJaronuxcst 0
ITpomesxyTouHas arrectanus (3K3aMeH) 6

10



2.2. TeMaTn4yecKMid IJIAH U COAEPKAHME TUCUUIINMHBI

KonunuectBo B ToMm uncne
aKaJIeMUYECKUX
Howmep HanmenoBanue 4acoB BO dopmupyemble
Coneprxanue yueOHOro MaTepuaa . CP
ypoka paszena, TEMbI B3aumogencteuu | JI, YP 113 KOMIIETEHLIUU
c
MperoiaBaTesieM
Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA
1-2 | Ctpoenue aToMOB CoBpeMeHHast MOJIeIb CTPOCHHUSI aTOMa. 2 2
XUMHYECKHUX CHUMBOJIMYECKU A3bIK XUMUHU. XUMUYECKUN
AJIEMEHTOB M MPUPOJA | DJIEMEHT. DJIEKTPOHHAs! KOH(UTypalus aToma.
XUMHUYECKOHN CBSI3H Krnaccudukanus Xumudeckux 31eMeHToB (s-, p-,
3-4 | CtpoeHue aToMOB d-anemeHTbI). BaneHTHBIE AIEKTPOHBI. 2 2
XUMHYECKHUX BanenTtHocTh. DnekTpoHHas mpupoaa
SJIEMEHTOB M IPUPOJIA | XUMHUYECKOH CBA3U. DIEKTPOOTPULIATEIBHOCTb.
XUMHUYECKOHN CBS3H Bunel xumudeckoii cBs3u (KOBaJeHTHAs,
MOHHAs1, METAUTMYECKAsl, BOJIOPOIHAS) U
CrocoObI e 00pa3oBaHUs.
5-6 | [lpakTHuYeckoe Pemenue 3alaHui Ha UCIIOJIb30BaHUE 2 2
3aHsTHe Nel. XUMUYECKOH CHUMBOJIMKH u Ha3BaHUU
«Pemenue 3agau» COECIMHEHU I o HOMEHKJIAType OK 01
MEXJIYHAPOJAHOTO COI03a TEOPETUYECKOH U
MPUKIATHON XVMHW W TPUBUAIBHBIX Ha3BaHUU
JUIE  COCTaBJICHMS  XMMHUYECKUX  (hopmyn
JIBYXaTOMHBIX COCIMHEHUH (oxcumoB,
Cynb(pUIOB, THUAPUIOB M T.OI.) U JPYTUX
HEOPTaHWYECKUX  COCNMHEHWH  OTAEIBHBIX
KJIaCCOB.

[IpakTrueckue 3a1aHusl Ha YCTAHOBJICHUE CBSA3U
MEK1y CTPOEHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB M IEPUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUUYECKUX DJIEMEHTOB U UX
COEIMHEHNH B COOTBETCTBHH C TTOJ0KEHUEM
[lepronueckoi CUCTEMBI.
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7-8

[leproanueckuii 3aK0H
u tabauua J[.1.
Menneneena

9-10

[lepuoauueckuii 3aKoH
u Tadymna J1.1.
Meunpeneena

[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB .M. MenneneeBa. ®u3ndecKuii
cmbici Ilepuoanueckoro 3akona /I.1.
MenpneneeBa. 3aKOHOMEPHOCTH U3MECHECHHS
CBOMCTB XUMUYECKHX DJIEMEHTOB, 00pa3yeMbIX
MMM MPOCTHIX U CJIIOKHBIX BEIIECTB B
COOTBETCTBUH C MOJIOKCHUEM XUMHUYSCKOIO
aneMeHTa B [lepuoguueckoii cucreme.
MupoB033peHUYECKOE U HAyYHOE 3HAYCHUE
[Tepuonuueckoro 3akona /[.1. Menaeneena.
[Ipornosst .. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perrenue nmpakTuKo-OpuEeHTUPOBAHHBIX
TEOPETHYECKUX 3aJaHUI Ha XapaKTePHU3aIHIO
XHMHYECKUX 3JIEMEHTOB «MeTaiinuecKue /
HEMETAUIMYECKUE CBOMCTBA,
AIEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHH C MX JJICKTPOHHBIM
CTPOCHUEM U TOJO0KEHUEM B MIEPUOTNIECCKOMN
CHCTEME XMMHYECKHUX sneMeHToB JI. M.
Menpenaeenay.

OK 01
OK 02

Pa3gen

2. XumMuyeckne peakiumn

11-12

TuIel XUMHUYECKUX
peaxkuuii

Knaccudukanms v TUIIBI XUMHUYECKUX PEAKITUH C
y4aCTUEM HEOPTraHUYECKUX BEILIECTB.
CocraBieHne ypaBHEHUHN peakluii cOeIMHEHuS,
pa3noKeHusl, 3aMelleHrs, OOMeHa, B T.4.
peaKkuuii rOpeHus, OKUCIEHUA-BOCCTAHOBIICHHUS.
YpaBHEHUS OKUCIIEHUSI-BOCCTAHOBIICHUS.
Crenens okucieHus. OKUCINTENb U
BoccTaHOBUTENL. COCTaBIEHUE U YpPAaBHUBAHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
METOJIOM 3JIEKTPOHHOTO OanaHca.
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU B
MIPUPOAE, MPOU3BOJCTBEHHBIX MIPOLIECCaX U
KU3HEJECATEIIbHOCTH OPraHN3MOB.

OK 01
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13-14

IIpakTH4eckoe
3ansaTue Ne2.
«THUIIBI XUMHUYECKHUX
peakuuii»

CocraBiieHne ypaBHEHUHN peakliMii COeIMHEHUS,
pas3ioKeHus, 3aMelleHns, OOMeHa. Y paBHEHUS
peaxkuuii TopeHus, HOHHOTO OOMEHa, OKUCIICHHUSI-
BOCCTAaHOBJICHUs. PacueT KoJIMuecTBeHHbIX
XapaKTEPUCTUK UCXOHBIX BELIECTB U IIPOYKTOB
peakiuu. PacueT KoaMuecTBEHHBIX
XapaKTEPUCTHUK MPOAYKTA pEaKLIMH COEINHEHUS,
€CJIM OJIHO U3 BELECTB JaHO B U30bITKE W/WIH
COJIEPKUT IpuMecu. Pacuer maccoBoil uiun
00BEMHOM IO BBIX0/1a IPOJIYKTA PEAKLIUU
COEIMHEHUS OT TEOPETHUUECKH BO3MOXKHOTO.
Pacuer 00beMHBIX OTHOILIEHUI ra3oB. Pacuer
Macchl (00BbEM, KOJTMYECTBO BEIIECTBA) MPOAYKTA
peaKIMy, €CIIM OJHO U3 BELIECTB J1aHO B BUJIE
pacTBOpa € ONMPEAEIEHHOW MacCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA.

15-16 | IlpakTnyeckoe YpaBHEHHUsI OKUCIICHUSI-BOCCTAHOBIICHUS.
3anaTHe Ne3. Crenens okucinenus. OKUCIUTENb U
«THUnBl XUMUYECKUX BOCCTaHOBUTENb. OKUCIUTENHHO-
peaxmii» BOCCTAHOBUTEJIbHBIE PEAKLIUHU B IPHPOJIE,

MIPOU3BOJICTBEHHBIX IPOIIeccax U
KHU3HEIeATeIbHOCTH OPraHU3MOB.
OKHUCINTENFHO-BOCCTAHOBUTENbHBINA TTOTEHIIHAT
cpeabl. CocTaBieHNe U ypaBHUBAHUE
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIINN
METOIOM 3JIEKTPOHHOTO OanaHca. TunudHele
HEOPTraHWYECKUE OKUCITUTENN U
BOCCTAHOBUTEJNU. DJIEKTPOJIN3 PACTBOPOB U
pacIuIaBoB COJICH.

17-18 | DnexTponutuyeckas Teopust 2MEKTPOIUTHUECKOMN TUCCOLMALINN. OK 01
JIVICCOTIHAITUS Peakniuu nonnoro oomena. CocraBiieHue
MOHHBIA OOMEH peakiuii HFOHHOTro 0OMeHa IMyTeM COCTaBIICHUS

19-20 | DnexkTponuTHUECKas WX TIOJIHBIX U COKPAIICHHBIX HOHHBIX

IUCCOLMAINS U
WOHHBIA 0OMEH

ypaBHeHUN. ['uaponus coneil. 3HaueHue
TUIPOJIN3a B OMOJOTHYECKMX OOMEHHBIX
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npoueccax. [Ipumenenue rugponnsa B
MIPOMBIIIIIEHHOCTH.

21-22 | J/labopamopnasn UccnenoBanue cpeibl pacTBOPOB COJIEH,
paooma Nel. 00pa30BaHHBIX CUJIBHBIMU U CJIA0BIMU
«Peakuuu ruponusza» | IPOTOJIUTAMH, U UX PEaKLUi C pacCTBOpaMuU

1ieno4yu u kapOonara Hatpus. CocraBieHue
peaKuuii TUIPOJIN3a COJICH.

23-24 | KonrpoabHas pa6ora
Nel

Pa3nea 3. CTpoeHue M CBOIiCTBAa HEOPraHUYECKHUX BellecTB

25-26 | Kimaccudukanms, [Ipeamer HEOPraHUYeCKOU XUMUH.
HOMEHKJIaTypa U Knaccudukanuss HEOPraHWYECKHX  BEIIECTB.
CTpOEHUE IIpocteie u cnoxxHble BemiectBa. OCHOBHBIE
HEOPraHUYECKUX KJIaCChl CIIOKHBIX BELIECTB (okcuppl,
BEIIIECTB TMJIPOKCUABI, KHUCIOTBI, coiu). B3aumocs3pb

HEOpPraHUYECKUX BEIIIECTB. ArperaTHble

COCTOsIHMSL  BelecTBa. Kpucramumyeckue U

amop(¢Hble BelecTBa. THUIBI KPUCTAIUIMUECKUX

pelmeTok (aToMHasi, MOJEKYJsipHas, HOHHas,

MeTaJlIn4eckasi). 3aBUCUMOCTh  (PU3MUECKHX

CBOMCTB BEIECTBA OT THUIIA KPUCTAIUIMUECKOMN

PELIEeTKH. 3aBUCUMOCTh XUMHYECKON OK 01
AKTUBHOCTH BEILLIECTB OT BUJA XUMUYECKOU CBA3U

U THUNA KPUCTAUIMYECKOW pemeTku. lIpuanubl OK 02
MHOTr000pa3usi BelEeCTB.

27-28 | llpakTHYeckoe Homenknarypa HEOpraHmyecKux BEIIeCTB:
3aHsiTHe Ned. Ha3BaHME BELIECTBA UCXOS U3 UX XUMUYECKON
«Knaccuduxarnmus, (hopMyJIbI UJT COCTaBICHUE XUMUYECKON
HOMEHKJIaTypa U (opMyIIbI HCXO/IS U3 Ha3BaHUS BEILIECTBA O
CTPOCHHE mexayHapoanoit (MIOITAK) wiu TpuBnanbHoM
HEOPraHUYECKUX HOMEHKJIATYypE.

BEILIECTB) Pemenne NPAKTUYECKUX 3a1aHAMN 1o

29-30 | IlpakTH4eckoe KJaccu(UKalMU, HOMEHKIATYpe U XUMHUYECKUM
3aHsiTHe NeS. dhopmynam HEOPTaHWYECKUX BEIIECTB
«Knaccuduxanus, Pa3IUYHBIX KJIAcCOB (YrapHbIil ra3, YrJIeKUCIbINA
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HOMEHKJIaTypa 1
CTPOEHHUE
HEOPraHUYECKUX
BEILIECTBY

ras, aMMHAK, TalleHas W3BECTb, HeraueHas
U3BECTb, MUTHEBAS COJA U OPYTHX): HA3bIBaTh U
COCTaBIATh (HOPMYJIBI XUMHYECKHX BEIIECTB,
ONpeNEeNATh NPUHAAJIEKHOCTD K KJIaccy.
HcTounnku XuMu4eckoi nHpopMaIum (CpeIcTB
MaccoBoi uHpopmanuu, cetb UHTepHeT U
npyrue). [Touck napopManuy No Ha3BAHUSIM,
UJeHTH(HUKATOPaM, CTPYKTYPHBIM opMyIiaM.

31-32 | OU3UKO-XUMHUYECKHE Mertamnel. O0uye puznyeckre 1 XuMUIeCKHe
CBOMCTBa cBoiicTBa MeTa/uioB. CIIOCOOBI MOTyYEHUS.
HEOPTaHUYECKUX 3HaueHUE METAJUIOB U HEMETAIUIOB B IPUPOJIC U
BEIIECTB YKU3HEICITCIIbHOCTH YeJIOBEKa M OPTaHU3MOB.

Koppo3us MeTayioB: BUIBI KOPPO3HH, CIIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3HHU.

33-34 | ®U3UKO-XUMHUUYECKHUE Hemeramnpl. O0mue puznueckue 1 XUMHICCKHE
CBOMCTBaA CBOICTBA HEMETAJJIOB. THUIINYHEIC CBOMCTBA
HEOPTraHUYECKNX metaioB [Y— YII rpynn. Knaccudukanus u
BEILIECTB HOMECHKJIATypa COCTUHEHUI HEMETAaIIIOB.

KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B
MIPHUPOJIE.

35-36 | OU3HKO-XUMHUYECKUE XUMHYECKHE CBOHMCTBA OCHOBHBIX KJIAaCCOB
CBOMCTBA HEOPTaHWYECKUX BEIIEeCTB (OKCHJIOB,
HEOPraHUYECKUX THIPOKCHUIOB, KUCIIOT, COJIEH U Jp.).

BEILIECTB 3aKOHOMEPHOCTH B I3MEHEHHUH CBOHCTB
MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSAMHEHHUIA,
BBICIIINX OKCHJIOB M THAPOKCHUJIOB.

37-38 | [IpakTyeckoe CocraBiieHnE ypaBHEHHH XUMHUYECKHMX pEaKLuil
3aHsaTHE Ne6. c ydacTueM MTPOCTHIX u CIIOKHBIX
«DU3UKO-XUMUYECKHE | HEOPTraHMYECKUX  BEIIeCTB:  METauIOB U
CBOMCTBA HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAIIOB M
HEOPTaHUYECKUX aM(pOTEepHBIX  DJIIEMEHTOB;  HEOPTaHMYECKUX
BEILIECTB)» KHCJIOT, OCHOBaHMI u aM(pOTEepHBIX

39-40 | [IpakTHyeckoe TUJIPOKCHJIOB; HEOPraHUYECKUX coei,

3anaTue No7/.
«DPU3NKO-XUMHUYECKHE

XapaKTEPU3YIOLIUX UX CBOKCTBA.
PeleHne nmpakTUKO-OPUEHTUPOBAHHBIX

OK 01
OK 02
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CBOMCTBA

TEOPETUYECKUX 3aJJaHUI HA CBOKCTBA, COCTAB,

HEOPraHMYeCKuX [OJTy4eHHe 1 0€30M1aCHOE UCII0JIb30BaHHE
BELIECTBY BOXHEUIINX HEOPTraHUYECKHUX BEILECTB B OBITY U
IIPAKTUYECKOH JIeATEIbHOCTH YEJIOBEKa.

41-42 | Jlabopamopnasn HccnenoBanne (HU3MYECKMX M XUMHYECKHX
paooma Ne2. CBOMCTB METaUIOB W HeMeTauioB. Pemenue
«CBoiicTBa METAVIOB M | DKCIIEPUMEHTAJIBHBIX  3a7ad [0  CBOMCTBaM
HEMETaJJIOBY XUMUYECKUM CBOMcTBaM METaJIOB u

HEMETAJIJIOB, 110 PACIIO3HABAHUIO U TOJYYEHHIO
COEMHEHUI METAJIJIOB U HEMETAJLIOB.

43-44 | TIpou3BOACTBO OO0mue nmpeacTaBaeHUs O MPOMBIILICHHBIX OK 01
HEOPraHUYECKHUX croco0ax MOJyYeHUsI XUMUYECKUX BEUIecTB (Ha OK 02
BEIIECTB. 3HAUCHHUE U IpUMepe IPOU3BOICTBA aMMHaKa, CEpPHOM
IPUMEHEHHUE B OBITY U | KMCIIOTHI). UepHas U LIBETHAs METAJLTypIHUsl.

Ha NPOU3BOICTBE [IpakTHyeckoe NPUMEHEHUE IEKTPOIIU3a JUIs
[IOJIy4YEHUS IIEJIOYHBIX, 11€JI0YHO3EMENIbHBIX
METaJUIOB U afoMUHUA. CTEKIIO U CHIIMKATHAsI
IIPOMBIIITIEHHOCTh. [Ipobiaema oTx0n0B 1
1OOOYHBIX MTPOIYKTOB.

45-46 | lIpakTHYecKoe Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI
3aHsTHE Ne8. 0 POJIM HEOPTaHWYECKOW XMMHH B Pa3BUTUHU
«IIpousBonacTBo MEIUIMHBI U KyJIUHApUHU, CO3/IaHUU HOBBIX
HEOPraHUYECKUX MaTepHaloB (B CTPOUTENBCTBE U JP. OTPACIISIX
BEIIECTB. 3HAUEHUE U MIPOMBIIIIJIEHHOCTH ), HOBBIX UICTOYHUKOB 3HEPTUU
npUMeHeHHe B ObITy U | (aJbTepHATHBHBIE HCTOYHUKU YHEPTUH) B
Ha MPOU3BOJCTBE» pelieHny npodyieM IKOJIOTUYECKOM,

HHEPreTUYECKOM U NHUIEeBONH 6€30MaCHOCTH.

47-48 | KonTposbHas padora
Ne2

Pa3nes 4. CtpoeHue M CBOICTBa OPraHN4YeCKUX BellecTB

49-50 | Knaccudukanus, IlosiBneHMe u pa3BUTHE OPraHUYECKON XUMHUH
CTPOCHUE U Kak Hayku. [Ipenmer oprannueckoi XuMuu.
HOMEHKJIaTypa Mecto 1 3HaueHUE OPraHU4eCKON XUMHUH B OK 01

OpTraHU4YC€CKUX BCIICCTB

CUCTEME CCTCCTBCHHBIX HAYK.

XHUMHUYECKOE CTPOCHUC KakK TMOPAAOK
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COCIMHEHHUS] aTOMOB B MOJIEKYJIE COIJIACHO HX
BaJIeHTHOCTU. (OCHOBHBIE IMOJIOKEHUSI TEOpUU
XUMHUYECKOTO CTpOCHUS OpraHUYECKUX
coequHennii  A.M. bytnepoBa. VYriepoaHblid
CKEJIET OpPraHW4YeCKOW MOJIEKYJIbl. 3aBUCHMOCTb
CBOMCTB BELIECTB OT XUMHUYECKOIO CTPOCHHS
MoJieKyJl. U3omepust u u30Mephl.

[TonsTue o pyHKIIMOHATBHOM rpymie. Pagukat.
[TpuHIHIB! KIaccuPUKAITIT OPraHUIECKIX
coequHeHn. MexnyHapoaHas HOMEHKIATypa U
MIPUHIUIIEI HOMEHKJIATYPhl OPTaHUYECKUX
coequHenuil. [TonsTre 06 azoTcoaepKanmx
COCIMHECHUSIX, OMOJIOTMYECKH aKTUBHBIX
BellecTBax (yriieBojax, xkupax, 0eynkax u zp.),
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUAX (MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO).

51-52 | IpakTHyeckoe Homenknarypa opraHMuecKkux COeqMHEHUM
3aHaTHe Ne9. OT/IeNIbHBIX KJIACCOB (HACBILLICHHBIE,
«Knaccuduxanms, HEHACHIIEHHBIE U ApOMAaTUYECKHE
CTPOEHHE U YTJIEBOOPO/IbI, CHUPTHI, (PEHOIBI, aTbIETUIBI,
HOMEHKJIaTypa KETOHBI, KapOOHOBBIE KUCIIOTHI U Ap.)
OpPraHUYECKUX CocraBieHne MOJIHBIX U COKPALIEHHBIX
BEIIECTBY CTPYKTYPHBIX ()OPMYJI OPTaHUIECKHUX BEIECTB

OTJENIbHBIX KJIACCOB, MCIIOJIB3Ys UX HAa3BaHUA IO
CUCTEMATUYECKON HOMEHKJIaType. PacueTsl
npocTeiiien (opMysbl OpraHuIecKoi
MOJIEKYJIbI, HCXO/1 U3 3JIEMEHTHOTO COCTaBa (B
%).

53-54 | CpoiicTBa OU3NKO-XUMHUYECKUE CBOWCTBA OPraHUYECKUX OK 01
OpPraHUYeCKUX COEIMHEHUI OT/IENbHBIX KIaccoB (0COOEHHOCTH OK 02
COETMHEHU N KJIacCU(UKALUU U HOMEHKJIATypbl BHYTpU

55-56 | CsoiictBa KJIacca; TOMOJIOTHYECKHH psijl v 001as
OpPraHUYeCKUX (dbopmyna; uzomepusi; pU3nYecKue CBONCTBA;

COCIMHEHUI XMMHUYECKHE CBOWCTBA; CIIOCOOBI MOITYUEHUS):

57-58 | CpoiicTBa — TIpeneibHBIC  YIIICBOJMOPOABI  (IKaHBI U
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OpPraHUYeCKUX [UKJIOANKaHbl). ['opeHre MeTaHa Kak OJIUH M3
COEJIMHEHUN OCHOBHBIX UCTOYHUKOB Teria B

59-60 | CroiicTBa OPOMBIIICHHOCTH U OBITY. CaoiicTBa
OpPraHUYeCKUX IPUPOJHBIX  YIVIEBOJOPOAOB, HAXOXJIEHHE B
COCIMHEHUI MPUPOJIE U IPUMEHEHHE alIKaHOB;

61-62 | CsoiicTBa — HemnpeaebHbIe (ATKSHBI, ATKWUHBI U
OPraHUYECKUX aJIKaJUCHbI) U ApOMATHYECKUE YTIIEBOIOPOIBI.
COeMHEHUI I'openue aneTuiieHa Kak HCTOYHUK

BBICOKOTEMIIEPATYPHOT'O TUNIAMEHHU JJIsl CBAPKU U
PE3KU METaJJIOB.

63-64 | [IpakTHYeckoe Pemrenue nenouek npeBpanieHuid Ha
3ansaTue Nel0. TEHETUYECKYIO CBA3b MEXY KJIaCCaMU
«CBoiicTBa OpPraHUYECKUX COCIMHEHHUN C COCTaBICHUEM
OpPraHUYeCKUX Ha3BaHUIl OPraHUYECKUX COEMHEHHH 110
COCTMHEHUI» TPUBHAIIBHOM WJIM MEXKyHAPOIHON

cucreMaTuyeckoil HoMeHknarype. Pemenue
pacyeTHBIX 3a7a4 110 YPaBHEHUSIM PEaKIIHii C
y4acTHEM OpPraHMYeCKUX BEIIECTB.

65-66 | Jlabopamopnasn [Tosrydenue sTriIeHa W3 ATaHONIA B 1aboparopun
padoma Ne3. U U3y4YeHHUe ero (PU3NYECKUX U XMMUYECKHX
«[Tomyuenne stunieHa u | cBoiicTB. CocTaBlieHUE PEaKIHii TPUCOCTUHEHUS
U3y4eHHE €ro CBOMCTBY | U OKUCJICHUS Ha IpUMepe TUjieHa. Pemenue

pacyeTHBIX 3aja4d C UCTIOJIH30BAHNUEM TNIOTHOCTH
ra30B [0 BOJIOPOJLY U BO3AYXY.

67-68 | Oprannyeckue buooprannueckue coequnenus. [Ipumenenue n OK 01
BEIIIECTBA B Ouosoruyeckas poiib yrieBoJoB. OKucieHue OK 02
KHU3HEIEeATEIbHOCTH YTJIEBOIOB — UCTOYHUK SHEPTUHU KUBBIX
YeJI0BeKa. opranusmoB. O6iacTu NpUMeHEeHus
[TpousBocTBO U aMMHOKUCIOT. [IpeBpaiienus 6enKoB MUIIH B
pUMEHEHNE opranusme. buonornueckue GpyHkunn 6EIKOB.
OpraHu4eckux BeuiecTs | buonornueckue GyHKIuu xupoB. Posb
B IIPOMBIIIJICHHOCTH OpPTaHUYECKOW XMMHHU B PEHICHUH POOIEeM

69-70 | Oprannyeckue nuIeBoi 6ezonacHocT. HykinenHoBbie
BEIIIECTBA B KHCJIOTBI: COCTaB U cTpoeHne. CTpoeHue
KHU3HEIEATEIbHOCTH HYKJI€0TUA0B. COCTaB HYKJICHHOBBIX KHCIOT
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yeJIOBEKa.
[IpousBoACTBO U
MIPUMEHEHUE
OpPraHWYECKUX BEIIECTB
B [IPOMBIIIJIEHHOCTH

(IHK, PHK). Ponp HyKJI€MHOBBIX KUCIIOT B
KHU3HECSATSIbHOCTH OPTraHU3MOB.

71-72 | Opranuveckue [Tpon3BOACTBO OPraHUYECKUX BEIICCTR:
BEIIIECTBA B MIPOU3BOJICTBO METAHOIIA, TepepadboTKa HedTH.
AKHU3HEEATEIbHOCTH [TonuaTHiIEeH Kak KPYMHOTOHHAXHBIM MPOAYKT
4eJI0BeKa. XHUMHYECKOT0 MPOU3BOACTBA. [Ipumenenune
[TpousBoxacTBO U sTuiIeHa. [Ipou3BOCTBO M IPUMEHEHHE KayuyKa
pUMEHEeHHE 1 pe3uHbl. CHHTETHYECKHE W UCKYCCTBEHHBIE
OpPraHMYECKUX BEILECTB | BOJIOKHA, UX CTpOEHUE, cBoicTBa. [IpakTrueckoe
B IIPOMBIIIJICHHOCTH MCIIOJIb30BaHUE BOJOKOH. CHHTETHYECKHE

IUIEHKU: U30JIALUS JUIsl TPOBOJIOB, MEMOpaHbI
IUIsL OTIPECHEHUS BOJIbI, 3AIIUTHBIC IIJICHKH IS
aBTOMOOWJIEH, MJIACTBIPU, XUPYPTUUECKHE
OBA3KHA. HOBBIE TEXHOIOIMYU JAJIBHEUILIETO
COBEPILLIEHCTBOBAHMS ITOJIMMEPHBIX MAaTEPUAIOB.
Ponb oprannueckoil XMMHUHU B PELLIEHUU POOIEM
HHEPreTUYECcKOi 6€30MacHOCTH, B Pa3BUTUH
MEIUINHBI, CO3JJaHUH HOBBIX MaTepHajoB,
HOBBIX HCTOYHHUKOB 3HEPIUH (IbTEPHATUBHBIC
VCTOYHUKHU YHEPTHH).

73-74 | IlpakTH4eckoe Pemenne npakTuko-OpuEHTUPOBAHHBIX 3a1aHUN
3ansaTHe Nell. 10 COCTABJICHUIO XUMHYECKUX PEAKIUH,
«Opranuueckue OTPaXKAIOIINUX XMMHUYECKYIO aKTUBHOCTh
BEIIIECTBA B OpPTaHUYECKUX COCTUHEHUH B pa3IMYHBIX Cpeaax
KHU3HEIEeATEIbHOCTH (IpUPOIHBIX, OMOTOrMYECKHUX, TEXHOT€HHBIX ).
YyeJioBeKa.

IIpousBoACTBO U
pUMEHEeHHE
OpPraHUYECKUX BEIECTB
B TIPOMBITIIJICHHOCTH
75-76 | KonrpoabHasi paGora

Ne3
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Pa3nes 5. Kunernueckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX pPeaKIui

77-78 | Kunernueckue Xumunyeckue peakuuu. Knaccuduxanms 2 2
3aKOHOMCPHOCTH XUMHUYCCKUX peaxunﬁ: 1o (1)a30BOMy COCTaBy
IPOTEKAHHS (TOMOTE€HHBIC U TETEPOTCHHBIE), IO
XUMUUECKHX peakiuii | HCHOIb30BAHUIO KaTaIH3aTopa (KaTamMTHYECKUE
1 HekaTanutuyeckue). CKOpocTh peakiuu, ee
3aBUCHMOCTH OT PA3JIMYHBIX (PAKTOPOB: PUPOIBI
pearupyomux BemecTs, KOHICHTPAIul
pearupyrommx BemecTB, TeMIepaTypsl (IpaBUiio
BanTt-T'odda), miomaam peakiimoHHOMU
MMOBEPXHOCTH, HAIMYKS KaTau3aropa. Poib
KaTaJnu3aToOpOB B MPUPOJIE U MPOMBIIITICHHOM OK 01
MIPOU3BOJICTBE. DHEPTHUS AKTUBAIUH.
AKTUBHUpOBaHHBIN KoMIUIeKce. Katanuzatopsl u OK 02
Katanus. Pois kaTanu3aTopoB B pUpoIE U
MIPOMBIIIJICHHOM ITPOU3BOICTBE.
79-80 | Jlabopamopnasn HccnenoBanue 3aBUCMMOCTH CKOPOCTH PEAKIIUN 2
paboma Ne4. oT KOHIeHTpauu. OnpeeeHne KOHCTaHThI
«Omnpenenenue CKOPOCTH peakinuu rpauIecKuM METOIOM.
3aBUCHUMOCTHU CKOPOCTH
peaKIuu ot
KOHIIEHTPAIIUU
pearupyomux
BEIIECTBY
81-82 | TepmoauHaMuyeckue Knaccuukanus XuMH4ecKuxX peakuui: mo 2 2 OK 01
3aKOHOMEPHOCTH Ter1oBoMY 3D PekTy (IK30TepMUIECKHUE, OK 02
MPOTEKAHUS SHAOTEPMHUUYECKHUE), 0 OOPATUMOCTH
XUMHUYECKHUX peakuuidl. | (oOpatumble U HeoOpaTuMbIe). TernnoBbie
PaBHOBecue 3¢ (HEeKThl XUMUYECKUX PEaKIUH.

XUMUYECKHUX PeaKIni

Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh
peakuuil. XMMHUYECKOE PaBHOBECHUE U €TI0
CMeIlleHUe 0] IEUCTBUEM PA3IUYHBIX (aKTOPOB
(KOHILIEHTpaIMsl peareHTOB WIN IPOAYKTOB
peakiuy, AaBIeHHUE, TEMIIEpaTypa) A CO3JaHUs
ONTUMAJIbHBIX YCIOBUN IPOTEKaHUS
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XUMHWYCCKUX MMPOLCCCOB.

83-84 | IlpakTu4eckoe MpuHumn Ne Watenbe. BanaHne pasnnyHbix
3aHsTHe Nel2. $GaKTOpOB Ha U3MEHEHUE PAaBHOBECUS XMMUYECKMX
«TepMOAMHAMUYECKHE | PEaKUMiA. 3aKOH AeiCTBYIOWMX MAcC U KOHCTaHTa
3aKOHOMEPHOCTH XMMMWYECKOro paBHOBECHA. PacyeTbl PaBHOBECHBIX
IPOTEKAHUs KOHLEHTPALMI PearmpyoLLmx BELLECTB U NPOAYKTOB
XMMHYECKHX PEaKiyii. | PeaKuuil. PacueTbl TennoBoro spexTa peakumm.
PaBHoOBecHe PelleHue NPaKTUKO-OPUEHTUPOBAHHbIX 334aHUI Ha
XUMHYECKUX peakuuil» | NPUMeHeHue npuHuuna fle-llatense ans
HAXOXXAEHWA HAaNPaBAEHWA CMeLLeHUA PaBHOBECUS
XMMMWYECKOM peaKkLmn U aHann3 GpakTopos,
BANAKOLWMNX Ha cCMelleHne XMMNYeCKOoro pasHoBecusa.
85-86 | Jlabopamopnasn HccnenoBanue BAMSIHUSA U3MEHEHUS
padoma NeS. KOHLEHTPALUU BEIIECTB, PEAKIUU CPEAbl U
«M3yueHne BIUSHUS TEMIIEPaTyphbl Ha CMEIEHHE XUMHYECKOTO
pa3nuuHbIX akTopoB | paBHOBecHs. CpaBHEHHE TOJTYYESHHBIX
Ha CMEIICHUE Pe3yIbTATOB C TEOPETUUECKH TPOTHOZUPYEMBIMHU
XHUMHYECKOTO Ha ocHoBe npuHnuna Jle lllarense.
paBHOBECHS
87-88 | KonrpoabHasi padoTa
Ned
Pasnen 6. lucnepcHble cucreMsl
89-90 | HucnepcHsble cuctembl | JlucnepcHble cuctemsl. KosmougHble CHCTEMBI. OK 01
U GaKTOPHI UX Hctunaubie pacTBOpbl. PacTBopenune kak Gpu3uKo- OK 02
YCTOWUYUBOCTHU XxuMu4yeckuii  mponecc. PactBopbel.  CriocoObl OK 07

MIPUTOTOBIICHHUSI  PacTBOPOB.  PacTBOPHMOCTS.
MaccoBast 70751 PAacTBOPEHHOTO  BEIECTBA.
HpeHeHBHO JAOIMMYCTUMBIC KOHLCHTpalMU H HUX
UCTOJb30BAaHUE B  OIEHKE  JKOJOTMYECKOU
6e3omacHoctd. Knaccudukanus AUCIEPCHBIX
cucreM 10 cocraBy. CTpoeHue u (QaKTOpbI
YCTOfIqHBOCTH JAUCTICPCHBIX CHUCTEM.
PacnioznaBanue MCTUHHBIX pacTBOPOB,
KOJUIOM/IHBIX PAcTBOPOB M TI'PyOOIMCHEPCHBIX
cucreM. Ctpoenue muuenisl. PaccenBanue cBeta
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MpH  TPOXOXKIECHUU CBETOBOTO IIydKa uepe3
ONTHYECKH HEOJHOponmHyi0 cpeay (dddekra
Tunpans).

91-92 | IIpakTH4Yeckoe Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB. 2
3aHsTHe Nel3. Pemrenne npakTuKO-OpUEHTUPOBAHHBIX
«JlucriepcHbIe CUCTEMBI | PACUYETHBIX 3a/IaHUI Ha IUCTICPCHBIC CUCTEMBI,

U (aKTOPBI UX UCITIOJIb3yeMble B OBITOBOW U MPOU3BOACTBEHHON

YCTOWMYUBOCTHY JEeSTeTbHOCTH Y€JIOBEKa, C MO3UIIHIA
HKOJIOTUYECKOM 0€30MacHOCTH MOCIEICTBUH U
IPaMOTHBIX PEIICHHI TPOOIIeM, CBI3aHHBIX C
XUMHEH.

93-94 | Jlabopamopnasn [TpuroToBieHue pacTBOPOB 3aJAHHON 2 OK 01
paboma Ne6. (MOJSIpHOI) KOHIIEHTpALIUH (C MPaAKTUKO- OK 02
«[Ipurorosnenune OPHEHTHPOBAHHBIMH BOIPOCAMH ), OTIPE/ICTICHNE
pacTBOPOBY» Cpeibl BOJHBIX PACTBOPOB.

95-96 | Jlabopamopnasn [IpuroroBneHwe u U3y4eHUE CBONCTB 2
paboma NeT. JMCTIEPCHBIX CHCTEM Pa3HbIX BUIOB: CYCIICH3UH,

«HccnenoBanue OMYIIBCUH, KOJUIOUTHOTO pacTBopa. CpaBHEHHE
JMCIIEPCHBIX CUCTEM» | CBOMCTB UCTUHHBIX U KOJUIOMIHBIX PACTBOPOB,
BBISIBIICHHE OCHOBHBIX Pa3IMIUil MEXKTy HUMH.

97-98 | KonrpoabHasi paGora 2
Ne5

Pazgen 7. KauecTBeHHbIE peakiu 00HAPYKeHUs] HEOPTaHMYECKUX M OPraHMYecKUX BellecTB

99- | O6HapyxeHHe KadecTBeHHBIE XUMUYECKUE PEAKITUH, 2 OK 01
100 | HeopraHuueckux XapaKkTepHbIe 17151 OOHAPYKEHUS OK 02
KaTHOHOB U aHHOHOB HEOPTraHMYECKUX BEUIeCTB (KAaTHOHOB U
aHnoHoB). CocTaBlieHHE YpaBHEHUN peakuuit
oOHapyxeHus kKaTHoHOB [-VI rpynn 1 aHnoHOB,
B T.4. B MOJIEKYJISIPHOI U HOHHOM (hopMmax.
Peakiuu oOHapyXeHUST HEOPTAHUIECKUX
BEIIIECTB B pealIbHBIX 00BEKTaX OKpy’Karomien
Cpenpl.
101- | Jlabopamopnasn [IpoBeneHne KaYeCTBEHHBIX PEAKIUH, 2
102 | paboma Ne8. WCTIONB3YEMBIX ISl OOHAPYKEHUS KATHOHOB [
«AHAJIUTHYECKUE rpynisl (Kaius, HATPHsl, Marausi, aMMoHnus), 11
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peakuuu KaTuOHOB [—

rpymisl Ha npumepe 6apus, 111 rpymnmer —

VI rpynmy». cBuHIA, [V rpynmnbl — antoMuHus, V rpynmnsl —
xenesa (11 u II), VI rpynnsr — Hukens.
Onucanue HaOIIOIaeMBIX SIBJIEHUNA U
COCTaBJICHHE XMMHUYECKUX PEaKLIUH.
103- | IIpakTH4yeckoe KauecTBeHHBIE XMMHUYECKHE PEAKIIIH,
104 | 3ansaTHe Neld. XapaKkTepHbIE 7151 OOHAPYKEHUS OTACITBHBIX
«OO0HapyxeHue KJIACCOB OPraHUYECKHUX COCTUHEHUI: ()eHOIOB,
OpPraHUYECKUX BELIECTB | aJIbJICTHA0B, Kpaxmaja, yKCYCHON KUCIIOTHI,
OTJICIbHBIX KJIACCOB C aMUHOKHCIIOT U Ap. JleHaTypanusi 6eKOB pu
UCTIOJIb30BaHUEM HarpeBaHWH, [IBETHBIC PEAKIIUU OEIIKOB.
KaueCTBEHHBIX CocraBiieHre Ka4eCTBEHHBIX peaKluit
peakumn» OOHapyKEHHsI OPTaHUYECKUX COSIMHEHHH OK 01
OTJICBbHBIX KJIACCOB. OK 02
105- | Jlabopamopnasn [IpoBeneHne KaueCTBEHHBIX PEAKIIHiA,
106 | paboma NeO. MCTIOJIB3YEMBIX JUIsl OOHAPY)KEHUST OPraHHYECKUX
«KauecTBeHHbIE BEIIECTB PA3IUYHbBIX KJIACCOB: ()EHOJIOB,
pEaKIiy Ha OT/ACIbHBIE | aJbJETHJI0OB, KpaxMala, YKCYCHOU KHCIIOTHI,
KJIACChl OPTAaHWYECKUX | aMHHOKHUCIIOT, OenkoB u ap. Onucanue
BEIIECTBY HaOII0/IaeMBIX SIBJICHHI U COCTABIICHHE
XUMHAYECKUX PEaKIUi U/UIIHA CXEM.
IIpodeccnoHAIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHME
Pasnen 8. Xumusi B ObITY U NPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKa
107- | IlpakTyeckoe Okonornyeckas 6e30MacHOCTb MMOCIEACTBUI OK 01
108 | 3ansTHe Nels5. OBITOBOI W TIPOM3BOJICTBCHHOH JICITEILHOCTH OK 02
«XuMHUs B OBITY H YeJI0BEKa, CBSI3aHHasl ¢ epepabOTKOM BEIIECTB; OK 04
MIPOM3BOJICTBEHHOM MIOWCK W aHAJIHM3 XUMHUYECKOW HHPOPMALIUH 13 OK 07
JESITEIIbHOCTH Pa3IMYHBIX UCTOYHUKOB (Hay4Has U y4eOHO-
YeJIOBEKa HayYHas JIUTEPaTypa, CPEICTBA MACCOBOM
109- | IlpakTHyeckoe uHpopmanuu, cetb UHTEepHET U Apyrue). Kelicer
110 | 3ansaTHe Nel6. (c yuetom Oymymieit mpodeccuoHanTbHON

«Xumus B OBITY U
IIPOU3BOJCTBEHHOMN
JeSITeIbHOCTH
YeJI0BeKay

NesITeIbHOCTH) Ha aHATTU3 UH(POPMAIUHU O
MIPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKa,
CBSI3aHHOH C mepepaboTKOM U MOTydeHneM
BELIECTB, a TAKXKE C IKOJIOTHYECKON

23



| GezomacHOCTEIO.

Paznen 9. UccienoBanne u XMuMHUYeCKHI AaHAJIU3 00bEKTOB TeXHOC(hepPbI

111- | Jlabopamopnasn JlaGoparopHasi mocyia U XMMHUECKHUE PEaKTHUBBIL. OK 01
112 | paboma NelO. OcHOBHBIE J1a0OpaTOPHBIEC ONIEPALIHH.
«OcHOBBI JlabopaTopHoe o6opynoBanue. TexHuka
nabopaTopHOM 0€30MMacHOCTH U TIpaBuIia Pa0OTHI (IOBEACHMS) B
MPAKTUKN» 1ab0paTopuu.
113- | IlpakTHyeckoe BelnonHeHne TUIIOBBIX PACYETOB 110 TEMATUKE
114 | 3ansTHe Nel7. SKCIIEPUMEHTA (BBIXOJI MPOAYKTA PEaKIINH,
«OCHOBBI Macca HaBeCKH, 00bEM PacTBOPUTEIIS).
nabopaTopHoit OO0paboTka JaHHBIX, aHATU3 U OLIEHKA UX
MIPAKTHKH B JOCTOBEPHOCTH (BBIYHCIICHHE CPEIHETO
po(hecCHOHATBHBI X 3HAYEHUS IKCIIEPUMEHTAIBHBIX JaHHbIX,
71a00paTOPUIX» norpemHocTH). Ilpencrasienue pe3yabTaToB
115- | IIpakTH4yeckoe SKCIIEPUMEHTa B pa3nuyHoii popme (Tabnuiia,
116 | 3ansTHe Nel8. rpaduk, OT4ET, JOKIA/, TPE3CHTALINSA).
«OCHOBBI
nabopaTopHOi
MPAKTHKHU B
poeCCHOHABHBI X
71a00paTOPUIX )
117- | IIpakTH4eckoe
118 | 3ansaTHe Nel9.
«OCHOBBI
nabopaTopHOi
MPAKTHKH B
pohecCHOHATBHBI X
71a60paTOPUIX)»
119- | Xumuueckuii ananus Ha3nauenue texundeckoit Boasl. TpeGoBaHus K OK 01
120 | TeXHUYECKOH BOJBI TEXHUYECKOH BOJIE IO IPyIIaM MOTpeOIeHN . OK 02
121- | Xumuueckuii aHAIH3 KauecTBO TexHHUECKOI BOJBI pa3HBIX BUIOB. OK 07
122 | TeXHUYECKOW BOJIBI XUMUYECKUHN aHAIIW3 U TPOU3BOICTBEHHBIN
123- | XuMuuyeckuii aHaain3 KOHTPOJIb COCTaBa TEXHUYECKOW BOJBIL.
124 | TexHUYECKOU BOJIBI CymiHOoCTh METO/Ia TATPOBAHUS. AHAIH3

TEXHUYECKOM BOJBI HA JKECTKOCTh U Apyruc
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nokasareiau. KHCIOTHOCTh U LIEII0YHOCTh BOJIBI.
Omnpenenenue o01IeH U CBOOOTHON IIEIOYHOCTH
(xucnoTHOCTH) METOAOM TUTpOBaHUs. pH cpenbl
U METOJIbI ee onpezeneHus. KecTkocTh BObl U
MeTOABI ee ornpenenenusi. CrocoObl BEIpaKEHUS
KOHIIEHTPALIUU paCTBOPOB: MaccoBast 10J1s1
PacTBOPEHHOIO BELIECTBA, MOJISIpHAS U
MOJIsUIbHAs. KOHLEHTpauu. Tutp pactaopa.
Pemenue npakTuko-OpueHTUPOBAHHBIX
TEOPETUYECKHX 3aJaHUH Ha pacyer
KOHLEHTPALUH 3arpsA3HSIONINX BEIIECTB U UX
CpaBHEHHE C MPEIEIbHO 1OIYCTUMBIMU
koHueHTpauusamu (I1IJJK).

125- | Jlabopamopnasn OmnpeneneHue XJI0pUa-HOHOB METOA0OM
126 | paboma Nell. apreHToMeTpHH ¢ (PUKCHPOBAHUEM KOHIIA

«OmnpeneneHue TUTPOBaHMS 110 MeTOAy Mopa (ocaguTeabHoe

XJIOPHJIOB METOZOM TUTPOBAHUE).

TUTPOBAHHUS B

TEXHUYECKON BOJIE)»
127- | Xumuueckuii ananms XUMHUECKUI cocTaB aTMOC(EpHOro BO3/AyXa, OK 01
128 | Bo3myxa BO3/yXa paboueii 30HbI. Bpeanrie BemecTBa u OK 02
129- | Xumuueckuii aHAH3 MIPUMECH B BO3]IyX€ JKUIIBIX TTIOMEIICHHH, B OK 07
130 | Bo3myxa BO3/yXxe paboueii 30Hbl. HopMaTuBHBIE
131- | XuMudecKnil aHau3 NOKyMeHThL. [locimencTBust BO3aencTBus
132 BO3/1yXa BBICOKOU KOHIIEHTPAI[MU YTJIEKUCIIOT0 ra3a Ha

OpraHM3M uesoBeKka. MeponpHusaTus 1o
CHIDKEHHUIO YPOBHS 3arps3HEHHOCTH BO3AyXa
HCCIIElyeMON KOMHAThI. | urneHnueckas olneHka
CTETEeHHU 3arpsi3HEeHUs BO3AyXa MOMEIleHUs Ha
OCHOBE COIIOCTABJICHUSI KOHIEHTPALMHU THOKCUA
yraepojaa ¢ COOTBETCTBYIOIIUM I'MTUEHUYECKUM
HOpMaTuBOM. Pelienne npakTuko-
OpPUEHTUPOBAHHBIX TEOPETUYECKUX 33/1aHUN Ha
pacueT KOJIMYECTBA BEIIECTBA, KOHIIEHTPALUI
BpEIHBIX NIPUMeECcel B aTMOC(EPHOM BO3/1yX€ U
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BO3/yX€ MOMEIICHUMN.

133- | Jlabopamopnasn Uccnenoanue npod Bo3ayxa paboyeil 30HbI.

134 | paboma Nel?2. Ornpezenienue coaepKaHust YriIeKUCIOro raza B
«Ormpenenenue BO3/IyX€ IOMEIICHUS IKCIPECC-METOAOM.
CoJepKaHUs
YIJIEKHUCIIOTO Ta3a B
BO3/1yX€ TIOMEIECHUS
AKCIIPECC-METOIOM)

135- | Xumuueckuit aHanm3 Kiaccudukanms maTepuanoB, UCIIOJIb3yeMbIX B OK 01

136 | mpo6 maTepuanos CTPOUTEILHO-PECTABPALMOHHON ACSITETLHOCTH OK 02
CTPOUTENIBHO- 10 COCTaBy, UX HA3HAYCHUE U IPUMECHCHUE. OK 07
pecTaBpalliOHHON XHWMHMYECKUH aHAJIN3 MAaTEPUAIIOB CTPOUTEIIBHO-
NEeSITeTILHOCTH U pecTaBpallMOHHON e TEIbHOCTH U JIU3aliHa.
Iu3aiiHa XHUMUYECKUH COCTAaB MUTMEHTOB, KPACUTENEM,

137- | Xumudeckuii aHaIm3 BSDKYILIUX cMecel, 0COOEHHOCTH UX CBOMCTB U

138 | npo6 marepuanos MPUMEHEHHS B IPOPEeCCHOHATBHOM
CTPOUTENIBHO- nesTenbHOCTH. BelecTBa, UCIONb3yeMbIe B
pecTaBpalliOHHOM Ka4yeCcTBE MUTMEHTOB U CBS3YIOIIUX MAaTEPUAIIOB.
NEeSITeTIBHOCTH U Hctopuueckast cripaBka. CoBpeMeHHbIE
T3aiiHa MaTepuaibl. KadecTBeHHBIN 1 KOTUYECTBEHHBIH

139- | Xumuueckuii aHaIn3 COCTaB MPOO MaTEPHUAIOB CTPOUTEIHHO-

140 | nmpo6 maTepuanoB pecTaBpalliOHHON e TeTbHOCTH U AU3aiHa.
CTPOUTENBHO- Knaccuukanus Kpacok 1mo yKpbIBUCTOCTH,
pecTaBpalnoOHHOM MIPO3PaYyHOCTH B 3aBUCHUMOCTH OT MCIIOJIb3YEMBbIX
NESITELHOCTH U MMUTMEHTOB U CBSI3YIOIINX BEIIECTB.
n3aitHa Omnpenenenue cocTaBa Kpacok Ha co/iepyKaHue

MHUKpPO ¥ MaKpO3JIEMEHTOB. PelmeHne mpakTuko-
OpPUEHTUPOBAHHBIX 33JAHUN IO XUMHUYECKOMY
aHaM3y Mpod MaTepHAIOB CTPOUTEIHHO-
peCTaBpallMOHHON JAESITENTLHOCTH U IU3aifHA.

141- | Jlabopamopnasn Omnpenenenne CKOPOCTH CXBaThIBaHUS

142 | paboma Nel3. MIPUPOTHOTO U CTPOUTEITBHOTO THIca. DaKkTOpHI,
«HccnenoBanue YCKOPSIOIIUE U 3aMEITISIONTNE CXBAThIBAHHE

CBOMCTB BSDKYILIAX
BEILIECTB Ha MPUMEPE

MIPUPOJHOTO THIca. ['uncosoe tecro,
TeMIepaTypa ero 3acTeiBanus. CpaBHEHHE
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THUIICa»

CKOPOCTH CXBaTBIBaHUS IPUPOJIHOIO U
CTPOUTEJIBHOTO I'MIICa, ONpeeaeHue (GaKTOpoB,
BIIMAIOIIMX HA CKOPOCTh CXBATBIBAHMS
CTPOUTEIIBLHOIO TUIICA, ONIPEACIICHHUE
TEMIIEpaTyphl 3aCThIBAHUS TUIICOBOIO TECTA.

143-
144

Uccnenosanue
00BEKTOB TEXHOC(HEPhI

Y4eOHO-HCCIIeI0BATENbCKHIA IPOSKT B 001aCTH
uccienoBaHus 00beKToB TexHocheprr. O630p
TEM y4eOHO-HCCIIeIOBATEIhCKUX POCKTOB.
AnroputM BbIIOJHEHUS NpoekTa. OnpeneneHue
pOOJIEMBI HCCIIeIOBaHUsA. MeTo bl TIOUCKa,
aHanu3a 1 00paboTKU MHPOPMALIUHU O TIPOEKTE B
pa3IMYHBIX UCTOYHHUKAX.

145-
146

Hccnenosanne
00BEKTOB TeXHOC(HEPHI

O60ocHOBaHME aKTYaIbHOCTH BBIOPAHHOM TEMBI.
BrisiBnenue npo0Oiemsl uccienoBanus. Bertoop
00BEKTOB M METOJIOB MCCJIEIOBAHMUSL.
IlocTanoBka 1eneii u 3aa49 HCCICIOBAHMUS.
OnpeneneHue NpoayKTa ucCaeaoBaHusl.
OrmpezenieHre 3TanoB U COCTABJICHUE IIJIaHA
HCCIICIOBAHUS.

147-
148

Hccnenosanue
00BEKTOB TeXHOC(HEPHI

3amura npoekta: [IpeacraBinenue pe3ynbTaToB
BBINOJIHEHUS Y4eOHO-HCCIe10BATENbCKIX
MIPOEKTOB (BBICTYIJIEHUE C TPE3EHTAIUEH).

OK 01
OK 02
OK 07

DK3aMeH

JI — nexmus
Yp — ypok

13 — mpakTUueckoe 3aHsATHE

CP — camocrosTenbHas pabota
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIHLHOI'O
TACIATLITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePUAJIbHO-TEXHUYECKOMY 00ecre4eHnIo
Jns peanuzanuu mporpamMMbl TUCHUIUIMHBI JTOJKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIIHIE
CIelaJbHbIC TIOMEIICHUS: YICOHBI KAOMHET XUMUHU U/ U Y4eOHOW XUMHUECKOU JTaO0OpaTOPUH.

Oo6opynoBanue y4eOHOro kabumHera (HarJsIHble MOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX
MoOJIeJIel MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BEILIECTB
W/WIIM KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHzaeneesa,
yueOHbIe (prIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuveckue cpeacrsa 00y4yeHHsi: KOMIBIOTEpP C yCTPOWCTBaMU BOCIPOU3BEIEHHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHUMEIWWHAS JOCKa, yKa3Ka-TIpe3eHTep Uit
Mpe3eHTalUM.

Oo6opynoBanue Jadoparopuu W Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIETKHU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIbI, MPEeIMETHbIC U MOKPOBHBIE CTEKJA, TUIAHIIETHI IS
KaleJIbHBIX peakiuid, QUIbTPOBAIbHAS OymMara, MPOMBIBAIKH, CTCKJISIHHBIC MPOOUPKHU, PE3HHOBBIC
npoOKku, (GoHapHKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAIIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
LWIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe uauHapudeckue (50-100 mi), ctynku ¢
necTukoM, ¢apdopoBbie YalIKku, MAHIETH, QWIBTPHI OyMakHbIe, BaTa, Mapisi, 4acOBBIE CTEKIA,
ANEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIIMPTOBBIE TOPENKH, CIIUYKU, MPHOOpP IS MOTydEHUS
ra3oB (Win mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AepKaTeNnu sl IPOOUPOK, CKISIHKH AJISl XpaHEHUS
PEaKTHBOB, pa3JIaTO4YHbIC JIOTKW; XuMuuyeckue crakanbl (50, 100 u 200 mui); mmarend; MUHICTHI;
TUTENIbHBIE LIUMIIBI; CEKyHIOMEPHI (TaiiMepbl), MepHble podupku (Ha 10-20 M) U MepHbIE KOIOBI
(25, 50, 100 u 200 mur), BomssHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJTOYKH; KOHUYECKHUE KOJIObI
st tutpoBanusa (50 u 100 mut); MHAMKATOpHBIE TMOJOCKUA i ompeneieHuss pH u cranmaprHas
MHAMKATOpHAs IIKaJla; YHUBEpCaIbHbIM NHAUKaTOp; nuneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 M), OropeTku 11 TUTpOBaHUs, MeauiuHckue mnpunbl Ha 100—-150 mi, nabopartopHble W/uau
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, CynibHbIN mIKad, 1 JIp. 1abopaTopHOe 000pyI0BaHNE.

3.2. UupopmannoHHOe oOecrnedeHne peajn3alui NporpaMMbl

1. Jlng peanu3anuu MporpaMMmbl OWOIHMOTEUHBbIH (OHA 00pa3oBaTENbHON OpraHU3aluu
JOJKeH WMMETh TeYaTHbIe W/WIHM DJIEKTPOHHBbIE 00pa3oBaTelbHbIe U HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE JJIsl HCIIOIBh30BaHMs B 00pa3oBaTeIbHOM IpOIIecce, He CTaplie 5 JIeT ¢ MOMEHTa
U3JIaHUS.

2. PexomeHnayeMble TieyaTHbIE U3JaHUS 110 peain3aluy o011e00pa3oBaTeIbHON AUCIUILTNHBI
IPEJICTaBICHBl B METOAMYECKUX PEKOMEHAIUAX 110 OpraHu3aluu o0yueHusl.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA3OBATEJIBHOI'O IUCIHUIIJIMHbI

KoHTposnb 1 olleHKa pe3ynbTaToB OOy4YeHUsS! OCYIIECTBISIETCS MperoAaBaTelieM B Ipoliecce
MPOBEJICHUS MPAKTHUECKUX 3aHATUN U Ja00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKXKE BBHIMOTHCHUS
0o0ydJarmuMUCs WHAUBHIYAIbHBIX 3aJaHUi, MPOEKTOB, HCCIeAOBaHUU. Pe3ympTaThl 00ydeHUs
OTIPEICTISAIOT, YTO OOYyYaroluecs OJDKHBI 3HaTh, MOHUMAaTh M JAEMOHCTPUPOBATH MO 3aBEPIICHHUH
W3YYEHUS JUCLUUILIMHBL.

st hbopMupoBaHMs, KOHTPOJS W OIEHKH pPe3yJbTaTOB OCBOCHHUS YYCOHOW HCIIUTIITAHBI
UCITOJIB3YETCSl CUCTEMa OIEHOYHBIX MEPONPHUATHM, MPEICTABISAIOMAs CO00M KOMILIEKC YYEOHBIX
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MEPOTIPUSITHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu O00ydeHUs B CHOPMYITHPOBaHHBIX ¢ yueTom PI'OC
COO (mpeametnsbie pe3yabrarhl o aucturinae) 1 GI'OC CIIO.

THnbl OLEHOYHEIX

MI0JIO)KEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHUYECKHX IJIEMEHTOB
.. Menneneea

Ne OK Monayas/Paznen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHii
| OcHOBHOE cojIepKaHue
1 Paszpnen 1. OcHoOBBI Popmymposats
0a3o0Bble MOHATHS H
CTpOEeHMS BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CTpoeHue aToMOB CocraBusate xumudeckue |1. Tect «Ctpoenne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIIBI COEMHEHHUIM B |XUMUYECKUX JIEMEHTOB U
U IIPUPOJAa XUMUYECKOH |COOTBETCTBHH CO IPUPOJIa XUMUYECKOM CBSI3U.
CBSI3U CTENEeHbIO OKHCIICHUS 2. 3aiayu Ha COCTaBIICHUE
XUMHYECKHX JJIEMEHTOB, |XHMHYECKUX QOpMyT
WCXO/IsI U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COEIUHEHUN
3JIEKTPOOTPUIIATEILHOCTU |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.1L.).
3. 3aanus Ha UCTOJIb30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIaType MEKTYHAPOIHOTO
COI03a TEOPETUYECKON 1
MPUKIAJTHON XUMHUHU U
TPUBUAIILHBIX Ha3BAHUM IS
COCTABJICHUS] XUMHUYECKUX
(hopMyI ABYXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX
COCIMHEHHH OTJENbHBIX KJIACCOB
1.2 | OK 01 |Ilepmoguueckuii 3aKoH u|XapakTepu30BaTh 1. Tect «Metannuueckue /
OK 02 |rabmuma JI.W. XHMHYECKHE DJICMEHTHI B |HEMETAJNTNYECKHUEe CBOUCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATEIHHOCTD U

CPOJICTBO K BJIEKTPOHY
XHMHYECKHUX JJIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHEM B
MEPUOINYECKON CUCTEME
XUMHYECKUX d1eMeHTOoB J. 1.
MeHneneeBay.

2. IIpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOCHHUEM aTOMOB XMMUYECKUX
3JIEMEHTOB ¥ IEPUOANIECKUM
U3MEHEHUEM CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCJMHEHUN B
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

COOTBETCTBUHU C IOJ0KEHUEM
[Iepnonnueckoii cucreme.

3. [IpakTUKO-OpHUEHTUPOBAHHBIEC
TEOPETUUYECKUE 3aaHusl Ha
XapaKTepU3aLuI0 XUMHUYECKUX
3JIeMEHTOB: «MeTanuueckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOEHUEM H IMOJOKEHHUEM B
NEePUOJINYECKON CUCTEME
XUMUYECKUX HJIEMEHTOB

.. MenneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX peakiui

Konrtpoabsnas padora
«CTpoeHue BelecTBa H
XHMHYeCKHe peaKkium»

2.1

OK 01

THIel XUMHUYECKUX
peaKkuuit

CocraBnarh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIlCHu,
OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

1. 3agaun Ha cocTaBlieHUE
YpaBHEHUH PEaKIUM:

— COCIMHCHMSI, 3aMCIICHUS,
pasnoxeHusi, 0OMeHa,

— OKHCIIUTENBHO-
BOCCTaHOBUTENIBHBIX PEAKIUH C
UCTIONIb30BaHUEM METOIa
ANEKTPOHHOTO OanaHca.

2. 3agauyn Ha pacyeT MacChl
BeIlleCTBa WK 00bEMaA

ra30B 110 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce WIH 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B
pEaKIUy BEIIECTB; PAaCUEThI
Macchl (00bEMa, KOJIMUeCTBa
BEIIECTBA) MPOYKTOB PEAKIIUH,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH

2.2

OK 01

DNEKTPONUTHYECKAS
JYICCOIIMAIINS U MOHHBIN
oOmeH

CocTaBnaTh ypaBHEHUs
XUMHUYCCKUX peaKHI/II/I
HOHHOTO OOMeEHa ¢
ydacTueM
HeOpFaHquCKHX BCIIICCTB

1. 3agaHus Ha coCTaBIeHUE
MOJICKYJISIPHBIX U MOHHBIX
pEeaKIUii C y4aCTUEM KHUCIIOT,
OCHOBAHMH U COJICH,
YCTaHOBJICHUE U3MECHECHHSI
KHUCJIOTHOCTH CPE/IbI

2. JIaboparopHas pabota "Tursl
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

XUMHUYECKHUX peakiuii”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HcciaenoBarb cTpoeHue u
CBONCTBA
HEOpPraHu4ecKux
BelecTB

Konrtpoabnas padora
«CBoiicTBa HEOPraHMYeCKUX
BeleCTB

3.1

OK 01
OK 02

Knaccudukanus,
HOMEHKJIATypa u
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI UITU
COCTaBJICHHE XUMUYECKOU
(hopMyIIBI HCXO/IS U3 HA3BAHUS
BEIECTBA 10 MEXIYHAPOIHON
WIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
110JI1 (MacChl) XUMHYECKOTO
3J1eMeHTa (COSTMHEHHS ) B
MoJieKyIie (cMecH).

3. [IpakTuueckue 3aganus 1Mo
KJIacCU(pUKall1, HOMEHKJIaType U
XUMHYECKHM (hopmyrnam
HEOPTaHUYECKUX BEIICCTB
pa3IMYHBIX KJIACCOB.

4. [pakTudeckue 3a1aHus Ha
oTpeeNeHue XUMUYIECKOM
aKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHUJIa XUMHUECKOMH
CBSI3M M TUTIA KPUCTATUTMICCKOM
penreTku

3.2

OK 01
OK 02

Du3nKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBiuBarth
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAaK)Ke TUIIa
KPUCTAJUTNYECKOM
peLIeTKn

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCUIOB U COJIEI.

2. 3ajaHus Ha COCTaBICHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHNMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(}OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUIPOKCUIOB, HEOPTaHUYECKUX
coJIeH, XapaKTEPU3YIOLINX UX
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusiTuii
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpETUUECKHE 3a/laHus Ha
CBOICTBa U MOJTyuYeHUE
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 [IpousBoacTBO Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |Heopranudeckux KaueCTBEHHbBIC PEAKIIMM  |3a/IaHMSI IO COCTABJICHUIO

BElIECTB. 3HAUEHUE U |HEOPraHMYECKUX BEIIECTB |XUMUYECKUX PEaKIUi C ydacTueM

MIPUMEHEHUE B OBITY U HEOpPraHUYECKUX BEILIECTB,

Ha MPOU3BOJICTBE HCIIONB3YEMBIX ISl UX
UICHTU(PUKAIIH.
2.JIaboparopnas pabdora:
“Unentruduxanus
HEOPTraHWYECKUX BELIECTB”

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u |Konrponbnas padora
CBOICTBA cBoiicTBa oprannveckux |«CTpoeHHe H CBOMCTBA
OPraHMYecKux BeleCTB OPraHMYecKuX BelecTB»
BeLIECTB

41 | OKO01l |Knaccuduxarmus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEeHHE

CTpOCHHE U OpraHMYEeCcKHe BEIIeCTBA B |HA3BaHUIN OPraHUYECKUX

HOMEHKJIATypa COOTBETCTBUHU C UX COEIMHEHUI IO TPUBUAIILHOW WJTH

OpPraHMYECKUX BEIIECTB |CTPOCHUEM MEXTyHapOIHOMN
CUCTEMAaTUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHUE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIENbHBIX KJIACCOB.

3. 3amauM Ha onpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
42 [ OKO0l |CgoiicTBa OpraHM4YecKuX |Y CTAaHABIMBATh 1. 3ajaHus Ha cOCTaBJIEHHE
OK 02 |coenunenni 3aBUCHUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX PEaKIUI

XHUMHYECKHUX CBOICTB
OpraHNYCCKUX BCHICCTB OT
CTPOCHUSA MOJICKYJI

C y4aCTHUEM OPTraHUYECKUX
BEILIECTB HA OCHOBAaHUU UX
COCTaBa M CTPOECHHUSI.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINHA 1
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THunel oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusiTH

TEHETUYECKOM CBS3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyeTtHble 3a1a4u 11O
YPaBHEHUSIM PEAKLUH C y4aCTHEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBpareHust OpraHu4eCKUX
BELIECTB [IPY HArpeBaHUU"

43 | OKO01 |Opranuueckue Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE

OK 02 |[BemecTBa B Ka4EeCTBEHHBIC PEAKLIIMU  [3aJaHKs 110 COCTABJICHUIO
KU3HEJCATENIbHOCTH OpPraHUYECKUX XUMHUYECKUX PEAKLMN C ydacTHEM
4eJI0BEKA. COCIUHEHUI OTAEIBHBIX |OPraHUYECKUX BELIECTB, B T.4.
ITpounsBoacTso n KJIACCOB UCIIOJIB3YEMBIX JUIS UX
IIPUMEHEHNE UICHTU(QUKALMU B OBITY U
OpPraHMYECKUX BEILECTB IIPOMBIIIIIEHHOCTH.

B IIPOMBIIIJICHHOCTH 2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”

5 Pazneua 5. XapakTepu3oBaThb

Kunernueckue u BJHSIHUE PA3JINYHBIX

TepMOAMHAMHMYecKHe |(paKkTOpoB Ha

3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh

NPOTeKAHUS XHMHYECKHX pPeaKIui

XHMHUYECKHX peakuui

5.1 |OK 01 |Kunernueckue XapakTepu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE

OK 02 |3akoHOMEpHOCTHU BJIMSIHUE KOHLIEHTPALUNA  |TEOPETUYECKUE 3aJaHMsI HA aHAIIN3
IIPOTEKAHUS pearupyromux BeuecTB U |(paKkTopoB, BIUSIONIUX Ha
XUMHUYECKHUX PEAaKIMi  |TeMIepaTypbl Ha CKOPOCTh |[M3MEHEHUE CKOPOCTH XUMHUECKON

52 | OK 01 TepMoaMHamuyeckue XUMHUYECKHUX PEaKLUN peakuuu. IIpakTuko-
OK 02  |3akoHomepHocTH XapaxkTepru3oBaTh OpUEHTUPOBAHHBIE 3aJJaHUS Ha
NPOTEKaHWA XMMMUeckux  |BTHSHHC H3MCHEHHS NpuMeHeHue npuHuumna Jle-
peakumii. PaBHoBecue KOHLIEHTpauuu Bemects, |llaTenbe 11 HaXOXACHUS
XMMUUYECKUX peaKLmii peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEMIIEPATYPHI HA paBHOBECHSI XUMHUYECKON PEAKIIUU
CMEIIEHNE XUMUYECKOTO (M aHalu3 (PaKTOPOB, BIHSIOLINX
paBHOBECHS Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE

Pazgen 6. Iucnepcubie
PACTBOPBHI € 3aJaHHBIMH

CHUCTEeMbI
XapaKTepUCTHKAMH

6.1 | OKO01 JucnepcHble cucteMsl U (PaznuyaTs HICTUHHBIE 1. 3amaun Ha IPUTOTOBJICHUE
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusTHI
OK 02 |daxTopsl ux pacTBOpHI pacTBOpOB.
YCTOWUYUBOCTH 2. IIpakTUKO-OpUEHTHUPOBAHHbBIE
pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTH
YeJloBeKa
6.2 | OKO01 |HccnenoBanue coiicte |MccnenoBars Gpusnuko- JlaGopaTopHas pabota
OK 04  |aucnepcHbBIX CHCTEM /ISl [ XUMUYECKUE CBOMCTBA “IIpuroroBieHue pacTBOPoOB”
WX UJICHTU(PUKATUU HWCTUHHBIX PacCTBOPOB

Il | IlpodeccuoHaTbHO-OPUEHTHPOBAHHOE CO/lep KaHue (Coldep :KaHue MPUKJIATHOT0 MOTYJIs)

8 Pasznen 8. OuenuBarthb mocjaeACTBHA |3a1UTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuei npodeccuoHaJIbHOM
NMPON3BOACTBEHHOI NMPOM3BOJCTBEHHOI JAesiTeJIbHOCTH)
JAesITeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa
Ye10BeKa ¢ NMO3U LU

JKOJIOTHYECKOMI
0e3omacHocTH
8.1 | OKO0l |Xwumus B ObITY H OnenuBats nociencteus  |Kefic (¢ yuetom Oymymeit
OK 02 |mpou3BoaCTBEHHOU OBITOBOI U npodeccuoHaIbHON
OK 04 JIESITETbHOCTH YeJIOBEKA |TIPOU3BOJICTBEHHON JEATETLHOCTH)
OK 07 NeSATEIbHOCTH YeloBeKa ¢ (BO3MOXKHBIE TEMBI KEHCOB:

HO3UIINH YKOJIOTHUECKOU
0€e30I1aCHOCTH

1. IloTennenue kaumara u
BBICBOOOK/ICHHE ra30BbIX
THIPATOB CO JIHA OKEaHa.

2. byayume marepuaisl 1715 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBsle maTepuaisl s
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB
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