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Pabouas nporpamma yueOHOro mpeamera paspadoTaHa Ha OCHOBE TpeOOBaHUN

— @enepaabHOTO rOCyIapCTBEHHOTO 00pa3oBaTeIHLHOTO CTaHJapTa CpeIHETo
npodeccuoransHOro 00pazoBanus o npodeccuu 43.01.09. IToBap, koHIUTED

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

— @enepanabHOI 00pa30BaTEIBHON MPOrPAMMBI CPEAHETO O0IIEro 00pa3oBaHMSI

U C YYETOM

— Paboueit mporpammer Bocriutanus o npodeccuu 43.01.09. [Tosap, koHaUTED

— Pexomenpganmii 1o peann3anuu cpenHero oOmiero o0pa3oBaHHs B IpeieiaX OCBOCHHUS
00pa3oBaTeNbHON IPOTPAMMBI CPETHETO MPO(PECCHOHATIEHOTO 00pa30BaHMUS;

— IlpumepHoit paboueil mnporpammbl oO0mIe0Opa3oBaTeabHOroNpeaAMeTa «XHUMHSY s
npodeccuoHanbHBIX 00Pa30BaTEIbHBIX OPraHU3aIIHA.

Pa3paborunk: BexoBa E.A. npenogaBatens [AIIOY CO «Cyxonoxckuit MHOTONpOUIbHbII
TEXHUKYM)»
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBHIEOBPA30OBATEJIBHOI'O IPEIMETA «XUMMUS»

1.1. Mecto mpeamera B CTPYKType OCHOBHOI mpogdeccMoHa/bHOI 00pa3oBaTebHOI
MPOrpamMMbl

OO6meo0Opa3zoBaTenbHbIIPEAMET ~ «XUMHUS»  U3ydaeTcs Ha  0a30BOM  YpOBHE B
00111e00pa30BaTEIbHOM IHMKJIE y4eOHOro TUTaHa OCHOBHOM NpodecCHOHATbHON 00pa3oBaTebHON
nporpammsel mpodeccun43.01.09. ITorap, koHaUTEP.

[lepuon oOyueHMsT © paclpeieieHHe IO CeMecTpaM OIpenenseT o0pa3oBaTenbHas
OpraHu3aIs CaMOCTOSATENIBHO, C YIETOM JIOTUKHA (POPMUPOBAHUS MPEIMETHBIX PE3yIbTATOB, OOIINX
U TMpo(heCCHOHAIBHBIX KOMIETEHIMH, MEXNPEAMETHBIX CBA3€d C APYrUMH JAUCHUIUIMHAMH
0011eo0pa3oBaTeabHOro U 00IEenPOdEeCCHOHATHFHOTO IUKIOB YIeOHOTO IIaHa.

1.2. Heau U miiaHupyeMblie pe3yibTaThbl OCBOCHHUSA NpPeaMeTa

1.2.1. lenu u 3apqa4m npeameTa

@opMHUpPOBAaHHUE Yy CTYJIECHTOB MPEACTABICHUS O XUMHMYECKOW COCTaBISIOIIEH €CTECTBEHHO-
HAay4YHOM KapTUHbl MHUpA KAK OCHOBBI NPUHSATHS PELICHUNA B KU3HEHHBIX W IPOU3BOACTBEHHBIX
CUTyaIUsAX, OTBETCTBEHHOT'O MOBEICHUS B IPUPOJHON cpee.

3apaum npeamera:

1) chopmupoBaTh NOHMMAHHME 3aKOHOMEPHOCTEH IPOTEKAHHUS XUMHUYECKHX IMPOLECCOB U
ABJICHUM B OKpYKalOLIeW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpA, B3aWMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHsI COCTaBJISTH (POPMYIbl HEOPTraHMYECKHMX U OPraHMYECKHUX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX pEaKUud, OOBSICHATh UX CMBICI, WHTEPIPETUPOBATh PE3YNIbTAThI
XUMHUYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEIACHHS MPOCTEHIINX XUMHUYECKUX OSKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHMA C COOIOACHNEM MpaBUi 0€30MacCHOTO OOpAaIIeHUs C BEUIECTBAMHU U Ja0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS MCHOJIb30BaTh HMH(OPMALMIO XUMHYECKOIO XapakTepa U3 pa3InyHbIX
HCTOYHUKOB;

5) chopMupoBaTh yMEHUS MPOTHO3MPOBATH MOCIEACTBUS CBOEH NEATENBHOCTH U XUMUYECKUX
HIPUPOHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) copMHUpOBaTh MOHUMAaHHWE 3HAYMMOCTU JOCTHKEHHH XMMHMYECKOH HAyKH M TEXHOJIOIMH
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyembie pe3yJbTaTbl 0OCBOeHHsI 001Ieo0pa3oBaTeabHoronpeamera B coorserctBuu ¢ ®I'OC CIIO u Ha ocnoBe PI'OC COO

Kon n
HAHMEHOBaHMHE
popmMupyembIx
KOMIIeTeH U

IlnanupyeMble pe3yJbTaThl 0CBOCHHS NpeaMeTa

O01mue

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTb K TpPYAY, OCO3HAHHE IEHHOCTH
MacTepcTBa, TPYyI0to0ue;

- TOTOBHOCTh K AaKTHUBHOW JICSITCIHHOCTH
TEXHOJIOTHYECKOM u COLIMAIbLHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
IJJAHUPOBATh W CaMOCTOSTENIBHO BBIMOJIHATH
TaKyl0 JIeITeIbHOCTB;

- HHTEpEC K pa3TuYHBIM
poeCCUOHAIBHON A TEIBHOCTH,
OniaieHHe YHHBEPCAJIBHBIMH  y4eOHBIMH
NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSITEIIEHO (dbopMynupoBaTh 51
aKTyaJlu3upoBaTh MpoOJieMy, paccMaTpUBaTh €€
BCECTOPOHHE,;

- YCTaHaBIUBATh CYIIECTBEHHBIH MPU3HAK WU
OCHOBaHUS JUIsl CpaBHEHUS, KiacCu(UKauu U
000011IeHHS;

- ONpenensiTh IENH JeATEIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUIKCHHUS,

- BBIABJIATH 3aKOHOMEPHOCTU W TIPOTUBOPEYHS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTb,
OIIEHUBATh COOTBETCTBHE pE3YyJIbTATOB LEJSAM,
OIICHUBATh PUCKH MOCIIECICTBHUI TSI TEIBHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIUICHHE MPHU
PEIICHUH )KU3HEHHBIX MPpo0JieM

0) 0a30BbIe HCCIEI0BaTEIbCKHE TeHCTBHS:

chepam

IIpeameTHbIe
- BIAACTh CHUCTEMOM XHMMHYECKHUX 3HAHHWH, KOTOpas BKIIOYACT:
OCHOBOIIOJIArar0IIne HOHSATHSA (XMMUYECKHI 3JIEMEHT, aTom,

AIIEKTPOHHAsI 000JI0YKa aTOMa, S-, P-, d-3JIEKTPOHHbBIC OPOUTAIIH aTOMOB,
HOH, MOJEKyJa, BaJ€HTHOCTb, JJIEKTPOOTPULIATEIbHOCTh, CTEMEHb
OKHUCJICHHsI, XMMHYECKasi CBS3b, MOJb, MOJIIpDHAs Macca, MOJISIPHBIN
o0beM, yriaepogHbId CKeneT, (YHKIMOHANbHAs TpyIIa, paaukal,
M30MEPHsI, U30MEPBI, TOMOJIOTUYECKUI PsiZl, TOMOJIOTH, YIJIEBOJOPOJIBI,
KHCJIOPOJI- M a30TCOJIEpIKAINE COEIMHEHUs, OMOJIOTUYECKU aKTHUBHBIC
BellecTBa (YIaeBObl, )KUPbI, OCIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS, KPUCTANINYECKasl PEIIeTKa,
TUIIBI XUMUYECKHUX peaKIuil (OKUCIUTETbHO-BOCCTAHOBUTEINIBHBIE, IK30-1
SHAOTEPMUYECKUE, PEaKLMU MOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  VIEKTPOJUTHYECKAs]  JUCCOLMALNSA,  OKHUCIIUTEINb,
BOCCTAaHOBUTENIb, CKOPOCTb XUMHUYECKOW peakluu, XHUMHYECKOE
paBHOBECHE), TEOPHMM M 3aKOHBI (TEOpPHS XUMHUYECKOTO CTPOEHUS
opranuueckux BemecTB A.M.ByriepoBa, Teopusi 3JIEKTPOIMTUYECKOM
aucconyanuu, nepuoauyeckuii 3akoH .M. Menneneesa, 3akoH
COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUI S3bIK XUMHH,
(aKTOJIOrMUECKUEe CBEJEHHMS O CBOICTBAaX, COCTaBe, IMOIYYEHUU M
0€30MacHOM  HKCIIOJIb30BAHWM  BAKHEMIIMX  HEOPraHMYECKUX U
OPraHMYECKHUX BEIIECTB B OBITY M MPaKTHUYECKOW JEATEITHbHOCTH
YEJI0BEKa;

- YMEThb BBISIBJIATH XapaKTEpHbIE NMPU3HAKU U B3aMMOCBA3b M3YYEHHBIX
MOHATUM, TPUMEHSITh COOTBETCTBYIOIUE TMOHITHS TPU ONUCAHHUH
CTPOEHHUS U CBOMCTB HEOPraHMYECKMX M OPraHMYECKHX BELIECTB U MX
MpEeBpaAleHNU; BBISIBIATH B3aUMOCBSI3b  XMMHUYECKHX 3HaHHM C
NOHATHSIMM M TPEACTABICHUSAMH  JPYTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMEThb MHCNOJb30BaTh HAMMEHOBAHUS XHMMHMUYECKUX COEAMHEHUM




- BJIAJIETh HaBBbIKAMU yueOHo-
HCCIIEI0BATEIbCKON u MIPOEKTHOM
NeSITeIbHOCTH, HaBbIKAMHU paspelieHus
npo0Jem;

- BBIABJIATH NPUYMHHO-CIICICTBCHHBIE CBA3M U
aKTyaJIM3UpOBaTh 3a7ady, BBIJBUraTb TUIIOTE3Y
€e peUICHMs, HaxOOUTb apryMEeHTbl JJIA
JI0OKa3aTelIbCcTBA CBOMX YTBEP)KICHMM, 3a]1aBaTh
napaMeTpsl ¥ KPUTEPUH PELICHHUS;

- QHAIM3UPOBATH IIOJIYYEHHBIE B XOJE PEIICHUS
3aJa4l pe3ysbTaThl, KpUTUYECKH OLICHWBATH MX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh HW3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb IEPEHOCUTH 3HAHUSA B II03HABATEIbHYIO
U TIPAKTHYECKYI0 00JaCTH )KU3HEACATEIbHOCTH;
- yYMETb HHTErpUpOBaThb 3HAHHUS W3 Pa3HBIX
NpPEIMETHBIX 00JIacTel;

- BBIIBUIAaTb  HOBBIE  UJEH,
OPHUTMHAJIBHBIE MOIXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJILHON U COLIMAIIBHOW MTPAKTHKE

npeaiaraTh

MEXIYHapOJHOIO COK03a TEOPETHYECKOM M MPHUKIAJZHOM XUMUU H
TPUBUAIBHBIE HA3BaHMsI BaXXHEMIINMX BELIECTB (ITWJIEH, alETHIIEH,
rIuLepuH, GpeHou, GpopManbierus], yKCycHas KUCI0Ta, INIULHUH, YTapHbIi
ra3, yrJIGKMCJIbIA ra3, aMMHUaK, TallleHas M3BECTb, HEralleHas W3BECTb,
NUTHbEBAs COJA U JAPYTUX), COCTABIATh (HOPMYJIbl HEOPraHUYECKUX U
OpraHMYECKUX BEILLECTB, YPABHEHUS XHMUYECKUX DPEAKLMH, OOBICHSITH
UX CMBICII; TIOATBEPKIATh XapaKTepHble XUMUYECKUE CBOWCTBA BEILECTB
COOTBETCTBYIOIIIMMHU ~ JKCIIEPUMEHTAMH W 3allUCSIMM  YPaBHECHHUU
XUMHYECKHUX PEaKIIMi;

- YMETh YCTaHAaBIIMBAaTh IPUHAIJICKHOCTh U3YYEHHBIX HEOPTAHUYECKUX U
OpraHMYECKHX BELIECTB K OIpPEAEICHHBIM KjaccaM U IpynmaM
COCIMHEHUM, XapaKTepu30BaTb HMX COCTAB M BAKHEWINIHME CBOMCTBA,

OMpeAeNnsaTh BUAbl XUMUYECKHX CBs3ed (KOBaJIeHTHas, WOHHas,
METAIJIIMYECCKasd, BOI[OpO[[HaH), THUIIbI KPpUCTAINIMYCCKHUX  PCHICTOK
BEIIECTB; KIacCU(PUIIMPOBATh XUMUYECKHE PEAKIIUU;

- chopMHUpOBaTh TMPEACTABICHUS: O XHUMHYECKOM COCTaBIISIONICH

€CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIM XMMHUU B O3HAHUU SBJICHUN
npupoasl, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€
(YHKIIMOHAJIBbHOW  TPaMOTHOCTH,  HEOOXOAMMOH Ui pelIeHUs
NPAaKTUYECKUX 3aJad M HKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K
CBOEMY 3/I0pPOBBIO M IPUPOJHON CPEAE;

- YMETh NMPOBOANUTH PACUEThl 0 XUMHUUYECKUM (PopMyliaM U ypaBHEHUSIM
XUMHYECKMX pEeaKIil C HWCIOJh30BAaHUEM (DU3MUECKUX BEIMYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: MAacchl,
o0bemMa (HOpPMaJbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA;
UCMOJIb30BaTh CUCTEMHBIE XUMUUECKUE 3HAHMS Ul TPUHATHS pEeIIeHUH
B KOHKPETHBIX KU3HEHHBIX CHTYAaIlUSX, CBSA3aHHBIX C BEIIECTBAMH WU WX
IpUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
Cpe/ICTBa TMOUCKA,
a”ajan3a u
WHTEPIPETAINH

B o0s1acTHIEHHOCTH HAYYHOIO MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHHU,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd W OOILECTBEHHOW MNPAKTHUKH,
OCHOBaHHOT'O Ha raore KYJBTYD,
CIOCOOCTBYIONIETO OCO3HAHHIO CBOEr0 MecCTa B

- yYMeTh IUJJAHUPOBaThb M BBINOJHATH XUMHUYECKUH HKCIIEPUMEHT
(mpeBpallleHusi OpraHMYECKUX BEIIECTB IPH HarpeBaHHUM, IOJIy4YE€HUE
TWJIEHA M U3YyYEHUE €ro CBOMICTB, Ka4deCTBEHHBIC pEaKLUUU Ha
albJIeru/Ibl, KpaxMaj, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB Mpu
HarpeBaHWU, I[BETHHIC PEaKIUH OEIKOB; MPOBOAMTH PEAKIIMA HOHHOTO
oOMeHa, OIpeNeNsITh CpeAy BOJIHBIX PAacTBOPOB, KAYECTBEHHBIE PEAKIINH




uHpopmanuu u
UH(POPMALIOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodecCuOHATBHON
JeSITeTbHOCTH

MOJIMKYJIbTYPHOM MHUPE;
- COBEPILIECHCTBOBAHUE SI3BIKOBOM 51
YUTATENbCKOM  KYJIbTYpbl  Kak  CpEICTBa
BSaHMOI[efICTBHH MCXKAY JIOAbMU W I1IO3HAHUA
MUpa,

- OCO3HAHUE LICHHOCTH HAay4YHOMU JEATEIIBHOCTH,

TFOTOBHOCTh ~ OCYHIECTBISTh IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE;

OsilaileHHe YHMBEpPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

B) padora ¢ nnpopmanueii:

- BJIQJIETh HaBBIKAMH MOJIy4€HUS WH(GOpMALIUU
N3 UCTOYHHUKOB PA3HBIX THIIOB, CaAMOCTOATCIbHO
OCYIIECTBIISITh TIOUCK, aHAJIU3, CUCTEMATHU3AIIIO
U MHTEPHpPETaluio HHPOpMAIUN Pa3IMYHbIX
BUJIOB U (hOpM TMpecTaBICHUS;

- CcO3/laBaTh TEKCThl B pa3iMuYHBIX (hopmarax c
y4e€TOM Ha3HaueHus HHGOpMalUU U LEIeBOU
ayIUTOpPUHU, BHIOMpas ONTHUMAIbHYIO (opmy
MNpEaACTaBJICHUA U BU3yaJIM3alllu,

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

- WCIOJI30BaTh CPEACTBA MH(POPMAIMOHHBIX
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B pELIEHUU

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpPraHM3aIlMOHHBIX 3a7ad C COOJIIOJIeHHEM
TpeOoBaHUt SPrOHOMUKH, TEXHUKH

0€30IaCHOCTH, THTHEHBI, pecypcocOepexeHHus,
NPaBOBBIX W OTHYECKUX  HOPM,  HOPM
UH(POPMALIMOHHON 0€30M1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHopmanuu, “HHOPMAIIMOHHON 0€30aCHOCTH

Ha cyJibdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHSI; peliaTh
AKCIIEpUMEHTANIbHBIE 337auu 1o TeMaMm "Metamibl" u "Hemeraminsl") B
COOTBETCTBUU C IPAaBHJIAMHU TEXHUKU O€30MaCHOCTU IpU OOpalleHuu C
BeIIECTBAMH U JIA0OpaTOPHBIM  O0OPYAOBaHHEM; MPEICTABISTH
pe3yNbTaThl XMMUYECKOTO IKCIEpUMEHTa B (GopMe 3alucu ypaBHEHHI
COOTBETCTBYIOIIUX peakuid ¥ (JOPMYIHPOBATHh BBHIBOJBI HA OCHOBE JTHX
pe3yJbTaToB;

- YMETh QHAJIU3HPOBATh XUMHUYECKYI0 HWH(OPMALHIO, MOJYyIaeMyI0 W3
pa3HbIX UCTOUYHUKOB (CPEICTB MAacCOBOW MH(OpMaLHH, ceTh IHTepHeT u

Apyrue);

- BJIaA€Tb OCHOBHBIMU MECTOAAMHU Haquoro IIO3HAHHUA BCHICCTB H
XUMUYECKUX SIBJICHUN (HAONIOJEHWE, W3MEpEeHHe, OSKCIIEPHMEHT,
MOJICIIUPOBAHUE);

- YMCTb MPOBOAUTH PACUCTHI [0 XUMHUYCCKUM Q)OpMynaM H YPAaBHCHUAM
XUMHNYCCKHX peaKHI/Iﬁ C HCIIOJIB30BaHHMCM (bHSH‘IeCKI/IX BCJINYHH,
XapaKTCpU3yromux BEOIECTBa C KOJMYCCTBCHHOM CTOPOHBI: MAacCCHI,
o0BeMa (HOpMaJ'IBHBIe yCJ'IOBI/ISI) ra3os, KOIN4YCCTBa  BCIICCTBA,
HCIOJIB30BATh CUCTEMHBIC XUMUUCCKHUE 3HAHUA IS IPUHATHUA peHICHI/If/'I
B KOHKPETHBIX KM3HCHHBLIX CUTyallUsAX, CBA3AHHBIX C BCHICCTBAMHU U HUX
MMPUMCHCHUCM




JIMYHOCTH,

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATH
U paboTath B
KOJIJICKTHBE U
KOMaH/J1e

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBEIKAMH yaeOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM M COLUAIbHOU
JIeSTCIIEHOCTH;

OBaanenue YHHBepPCAJbHBIMU
KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

0) coBMecTHAasl AeATEJbHOCTD.

- TOHUMAaTh M UCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ MHJIMBUYaJIbHOU paboThI;

- IPUHUMATh 1I€JIM COBMECTHOM ACSITEIBHOCTH,
OpraHU30BBIBaTh W KOOPJAMHHUPOBATH JACHCTBUS
10 €€ JOCTHKCHUIO: COCTABIIATh IJIaH JCHCTBUM,
pacupenensaTtb poiaM C  y4eTOM  MHEHHUH
YYaCTHHKOB o0cyxaaTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOpDIWHUPOBATh W BBHIMIOJHATH PabOTy B
YCIOBHSIX ~ PEAIbHOTO,  BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYHICCTBJSATh TO3UTHUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMUHBIX CUTYyalUsX, POSBIATH

TBOPYECTBO " BoOOpakeHue, OBITH
UHHUIIAATHBHBIM
OBananenue YHHMBEPCAJIbHBIMH

pPeryJisiTUBHBIMH J1€HCTBUSIMU:

') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

- TpPUHUMATh MOTHBBI M apryMEHTBI JAPYTUX
JIFOJICH TP aHATTN3€e PE3yJbTATOB JIEATCIILHOCTH,
- TpU3HABAaTh CBOE MpPaBO M TMPaBO APYTUX
JIFOJIeH Ha OIIHNOKU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
TIO3HIIAY IPYTOTO YEIOBEKA;

- yYMeThb IUIAHUPOBaTh M BBIMOJHATh XUMHUYECKUUW OSKCIEPUMEHT
(mpeBpallleHusT OPraHUYECKUX BEIIECTB IPH HArpeBaHHUM, IOJIy4YECHUE
STUJIEHA M HW3YYEHUE €ro CBOMCTB, KAa4yeCTBEHHbIE pEaKIMu Ha
aJbJIETUJIbl, KpaxMaj, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB Mpu
HarpeBaHUM, LIBETHbIC PEAKIMU OEIKOB; MPOBOAUTH PEAKIMH HOHHOTO
oOMeHa, oIpenessaTh CpeAy BOAHBIX PAacTBOPOB, KAYECTBEHHBIE PEAKIIHH
Ha Cyib(aT-, KapOOHAT- U XJIOPH/I-aHHNOHBI, HA KATHOH aMMOHHSI; peIiaTh
AKCIIEpUMEHTAJIbHBIC 331a4u 1o TeMaMm "Metamuiel" u "Hemeramisl") B
COOTBETCTBUU C TIPABWJIAMHU TEXHUKU OE30MMACHOCTH TIpH OOpaIleHuu C
BelleCTBAMH U JIaOOpaTOpHBIM  00OpYyAOBaHHWEM; MPEICTABISATH
pe3yNIbTaThl XUMUYECKOTO IKCIEPUMEHTa B (OpME 3alHCH ypPaBHCHHMA
COOTBETCTBYIOIIUX peakuuid U (OpMYIHPOBATh BBHIBOJBI HA OCHOBE TUX
pe3yJIbTaToB




OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS
00 3MeHeHUHn
KJTUMaTa, IPUHIIAITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B o0J1acTHAKO0JI0r14eCcKOro BOCIIUTAHUS

- c(OPMHPOBAHHOCTH IKOJIOTHYECKOI
KYJbTYpbl, TOHUMAaHHWE BIHMSHUS COLUAIBHO-
HPKOHOMHYECKUX IMPOIECCOB HAa  COCTOSIHHE
NPUPOJHONH M COIHAIBHOW CpENbl, OCO3HAHHE
r7100aIbHOTO xapakrepa IKOJIOTHYECKUX
npo0Jem;

- IUIAHUPOBAHUE U OCYILECTBJIECHUE JACHCTBUU B
OKpY’Kalolllel cpelie Ha OCHOBE 3HAHUS LieNed
YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA;

AKTUBHOE HENPUITHE JACUCTBUM, NPUHOCSIIMX
BpEJl OKPYKAIOIIEH Cpee;

- yMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE
JKOJIOTHYCCKHE IMOCJICICTBHS
NPEANPUHUMAEMBIX JIEUCTBUM, MPEIOTBpaIIATh
HX;

- pacupenue OITBITA
DKOJIOTMYECKOM HAIIPaBJICHHOCTH;
- OBJIQJICHUE HAaBbIKAMU Y4EOHO-
HCCIIEIOBATENILCKOM, IPOEKTHOM U COLIMATIbHOM
JIeSITCILHOCTH;

ACATCIIBHOCTHU

- chopmupoBaTh TpPEACTABICHUSA: O XHMHYECKOH COCTABISIOIICH
€CTECTBEHHOHAYYHOU KapTHHBI MHpA, POJIM XMMHUU B TTO3HAHUU SIBICHUN
Opuponbl, B (OPMUPOBAHMU MBIIUICHUS W KYyJIbTYpbl JIMYHOCTH, €€
(GYHKIMOHATBHOH  TPAMOTHOCTH,  HEOOXOAMMOW  JUIi  pELICHHS
NPAaKTHYECKUX 337a4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/10POBbIO U IPUPOAHOMN Cpesie;

- yMeTh COONIOaTh MpaBWJIa SKOJIOTHUECKH  IIeJIeCO00pa3HOro
MOBEJCHUS B OBITY W TPYAOBOW IEATEIBHOCTH B LEISIX COXPAaHEHUS
CBOETO 3JI0POBbS M OKpYXKAalOWIeH MNpPUPOIHON Cpelbl; YYUTHIBAThH
OIMaCHOCTh BO3/ICHCTBUS HA )KHUBBIE OPTaHU3MBI OIIPEICIICHHBIX BEIIECTB,
MOHUMAasi CMBICH [TOKA3aTelsl MPEIeIbHON TOMYyCTUMOM KOHLIEHTPALUH




2. CTPYKTYPA U COAEP KAHUE OBUHIEOBPA30OBATEJIBHOI'OIIPEJIMETA
«XHUMUSA»

2.1. O0beM npeamera U BUABI yueOHO# padoThl

O0BeM yuebHOro npeaMera Bcero akaieMiuueckux 4acoB
OO6mmas Tpyno€MKOCTh Y4eOHOTO IIpeMeTa 144
B TOM YHCJIC
Bo B3aumMopeiicTBuY ¢ penoaBaTenemM 144
B TOM YHCJIC
JIEKINH, YPOKH 54
IIPAKTUYECKUE 3aHITHSI 84
CamocrosTenpHas paboTa 00yJaronuxcst 0
ITpomesxyTouHas arrectanus (3K3aMeH) 6
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2.2. TeMaTn4yecKMil IJIAH U COAEPKAHME MPeAMeTa

KonunuectBo B ToMm uncne
aKaJIeMUYECKUX
Howmep HanmenoBanue 4acoB BO dopmupyemble
Coneprxanue yueOHOro MaTepuaa . CP
ypoka paszena, TEMbI B3auMmogencrteuu | JI, YP 113 KOMIIETEHLIUU
c
MperoiaBaTesieM
Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA
1-2 | Ctpoenue aToMOB CoBpeMeHHast MOJIeIb CTPOEHHUS aToMa. 2 2
XUMHYECKHUX CHUMBOJIHYECKUIN S3bIK XUMHUH. XUMAYECKUN
AJIEMEHTOB M MPUPOJA | DJIEMEHT. DJIEKTPOHHAs! KOH(UTypalus aToma.
XUMHUYECKOHN CBSI3H Knaccudukanus XumMudeckux 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 Buasl xuMudeckoil cBs3u (KoBaJleHTHas,
MOHHAs1, METAIUTMYECKasl, BOJIOPOIHAS) U
crnoco0bl ee 00pa3oBaHusl.
5-6 | [lpakTHueckoe Pemenue 3alaHui Ha UCIIOJIb30BaHUE 2 2
3aHsTHe Nel. XUMHUYECKOH 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.OL.) U JPYTUX
HEOPTaHWYECKUX  COCNWHEHHWHA  OTAEIBHBIX
KJIaCCOB.

[IpakTrueckue 3a1aHusl Ha YCTAHOBJICHUE CBSA3U
MEK1y CTPOEHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB M IEPUOANYECKUM U3MEHEHUEM
CBOWCTB XMMHUUYECKHUX DJIIEMEHTOB U UX
COEIMHEHMI B COOTBETCTBHH C MOJOKEHUEM
[lepronueckoi CUCTEMBI.
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7-8

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

[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB .M. MenneneeBa. ®u3ndecKuii
cmbici Ilepuoanueckoro 3akona /I.1.
MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMUYECKHX DJIEMEHTOB, 00pa3yeMbIX
WMH TIPOCTBIX U CIIOKHBIX BEIIECTB B
COOTBETCTBUH C IOJOKCHUEM XUMHUYSCKOI0
aneMeHTa B [lepuoguueckoii cucreme.
MupoB033peHUYECKOE U HAyYHOE 3HAYCHUE
ITepuonuueckoro 3akona /I.11. Menaeneena.
[Ipornosst .. MenneneeBa. OTKpbITHE HOBBIX
XHMHYECKHUX 3JICMEHTOB.

Perrenue nmpakTuKo-OpuEeHTUPOBAHHBIX
TEOPETUUECKHUX 3a/IaHUN HA XapaKTePU3AIUIO
XHMHYECKUX 3JIEMEHTOB «MeTaiinuecKue /
HEeMeTaJNIMYSCKHUE CBOMCTBA,
AIEKTPOOTPHUIATEIHBHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM
CTPOCHUEM U TOJO0KEHUEM B MIEPUOTUIECKOM
CHCTEME XMMHYECKHUX sneMeHToB JI. M.
Menpenaeenay.

OK 01
OK 02

Pasznen

2. XumMuyeckne peakinumn

9-10

TuIel XUMHUYECKUX
peaxkuuii

Knaccudukanms v TUIIBI XUMHUYECKUX PEAKITUH C
y4aCTUEM HEOPTraHUYECKUX BEILIECTB.
CocraBieHre ypaBHEHUN peaKIMid COETUHEHUS,
pa3noKeHusl, 3aMeNIeHus, OOMeHa, B T.4.
peaKkuurii rOpeHus, OKMCIECHUSI-BOCCTAHOBIICHHS.
YpaBHEHUSI OKUCIIEHUSI-BOCCTAHOBIICHUS.
Crenens okucieHus. OKUCINTENb U
BoccTaHOBUTENL. COCTaBIEHUE U YpPAaBHUBAHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
METOJIOM 3JIEKTPOHHOTO OanaHca.
OKuCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIUU B
MPUPOAE, TPOU3BOICTBEHHBIX IIPOLIECCAX U
YKU3HEEATEIIbHOCTH OPraHU3MOB.

OK 01
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11-12

IIpakTH4eckoe
3ansaTue Ne2.
«THUIIBI XUMHUYECKHUX
peakuuii»

CocraBiieHne ypaBHEHUHN peakliMii COeIMHEHUS,
pas3ioKeHus, 3aMelleHns, OOMeHa. Y paBHEHUS
peaxkuuii TopeHus, HOHHOTO OOMEHa, OKUCIICHHUSI-
BOCCTAHOBJICHUA. PacueT KoaMuecTBEeHHBIX
XapaKTEPUCTUK UCXOHBIX BELIECTB U IIPOYKTOB
peakiuu. PacueT KoaMuecTBEHHBIX
XapaKTEPUCTHUK MPOAYKTA PEAKIIUU COEAUHEHNUS,
€CJIM OJIHO U3 BELECTB JaHO B U30bITKE W/WIH
COJIEPKUT IpuMecu. Pacuer maccoBoil uiun
00BEMHOM JI0JIM BBIX0/1a IPOYKTA PEAKLIUU
COEIMHEHUS OT TEOPETHUUECKH BO3MOXKHOTO.
Pacuer 00beMHBIX OTHOILIEHUI ra3oB. Pacuer
Macchl (00BbeM, KOJTMYECTBO BEIIECTBA) IPOAYKTA
peaKIMy, €CIIM OJHO U3 BELIECTB J1aHO B BUJIE
pacTBOpa € ONMPEAEIEHHOW MacCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA.

13-14

IIpakTH4eckoe
3anaTHe Ne3.
«Tunpl XuMHUYECKHUX
peaxkuuii»

YPaBHeHI/ISI OKHCJICHHUA-BOCCTAHOBIICHUA.
Crenens okucnenus. OKUCIUTENb U
BOCCTaHOBUTENb. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B IPUPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U
KU3ZHEESITEIIbHOCTH OPTaHU3MOB.
OKHUCIIUTEIHLHO-BOCCTAHOBUTEIbHBIA MOTEHIIHAT
cpenbl. CocTaBi€HUE U ypaBHUBAHUE
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIIHIl
METOJIOM 3JIEKTPOHHOTO Oananca. TunuyHsie
HCOPTraHNYCCKUE OKHUCIUTCIIN U
BOCCTAHOBUTEIH. DNEKTPOIIU3 PACTBOPOB U
pacIuIaBoB COJICH.

15-16

DNEKTPOTUTHYECKAS
IUCCOLMAIAS U
WOHHBIA 0OMEH

Teopust SNEKTPOIUTHUECKON TUCCOIMALINY.
Peakmun nonnoro ooMena. CoctaBieHue
peaxiuiit HFOHHOTO OOMEHa MyTeM COCTABJICHUS
WX TIOJIHBIX U COKPAIICHHBIX HOHHBIX
ypaBHeHUN. ['naponus coneil. 3HaueHue
TUAPOJIN3a B OMOJIOTMYECKUX OOMEHHBIX

OK 01
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npoueccax. [Ipumenenue rugpoinsa B
MIPOMBIIIIIEHHOCTH.

17-18 | Jlabopamopnas HccnenoBanue cpeapl pacTBOPOB COJIEH,
paooma Nel. 00pa30BaHHBIX CUJIBHBIMU U CJIA0BIMU
«Peakuuu ruponusza» | IPOTOJIUTAMH, U UX PEaKLUi C pacCTBOpaMuU

1ieno4yu u kapOonara Hatpus. CocraBieHue
peaKkuuii ruIposIn3a COoJIen.

19-20 | KonrpoabHas padora
Nel

Pa3nes 3. CTpoeHue M CBOIiCTBA HEOPraHUYeCKUX BellecTB

21-22 | Knaccudukamus, [Ipeamer HEOPraHUYeCKOU XUMUH.
HOMEHKJIaTypa U Knaccudukanuss HEOPraHWYECKHX  BEIIECTB.
CTpOEHUE IIpocteie u cnoxHble BemecTBa. OCHOBHBIE
HEOPraHUYECKUX KJIaCChl CIIOKHBIX BEIIECTB (oxcuppbl,
BEIIIECTB TMJIPOKCUABI, KHUCIOTBI, coiu). B3aumocs3pb

HEOpPraHUYECKUX BEIIIECTB. ArperaTHble

cocTosiHMS  BemecTBa. Kpucraumueckue

amop¢Hble BelecTBa. THUIBI KPUCTAIUIMUECKUX

pemeTok (aTOMHasi, MOJEKYJsipHas, HOHHasd,

MeTaJlIn4eckasi). 3aBUCHUMOCTh  (PU3MYECKHX

CBOMCTB BEILECTBA OT THUIA KPUCTAIUIMYECKON

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

U THUNA KPUCTAUIMYECKOW pemeTku. lIpuanubl OK 02
MHOTr000pa3usi BeIEeCTB.

23-24 | llpakTHYecKkoe Homenknarypa HEOpraHmuecKkux BeIlecTB:
3aHsTHe Ned. Ha3BaHME BELIECTBA UCXOJS U3 UX XUMUYECKON
«Knaccudukarnmusi, (hOpMYJTBI UJTH COCTABICHUE XUMHYECKOM
HOMEHKJIaTypa (opMyIIbI HCXO/IS U3 Ha3BaHUS BEILIECTBA O
CTPOCHHE mexayHapoanoit (MIOITAK) wiu TpuBnanbHoM
HEOPraHUYECKUX HOMEHKJIATYypE.

BEILIECTB) Pemenne NPAKTUYECKUX 3a/laHAN o

25-26 | IlpakTH4eckoe KJIacCU(pUKALUKM, HOMEHKIATYpE U XUMHUYECKUM
3aHsiTHE NeS. dhopmynam HEOPTaHUYECKUX BEIIESCTB
«Knaccuduxanus, Pa3IUYHBIX KJIAcCOB (YrapHbIi Ta3, YrIeKUCIbINA
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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,
ONpeNEeATh NPUHAAJIEKHOCTD K KJIaccy.
HcTounnku XuMu4eckoi nHpopMaIum (CpeIcTB
MaccoBoi uHpopmanuu, cetb UHTepHeT U
npyrue). [Touck napopManuy No Ha3BAHUSIM,
UJeHTH(HUKATOPaM, CTPYKTYPHBIM opMyIiaM.

27-28 | OUBUKO-XUMHUYCCKHEC Metainer. O0mue GU3NISCKUE U XUMUICCKHEC
CBOMCTBa cBoiicTBa MeTaiioB. CriocoObI MOTyYEeHHUS.
HEOPTaHUYECKUX 3HaueHUE METAJUIOB U HEMETAIUIOB B IPUPOJIC U
BEIIECTB YKU3HEICITCIIbHOCTH YEJIOBEKa M OPTraHU3MOB.

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

29-30 | OU3HKO-XUMHUYECKHUE Hemeramnpl. O0mue puznueckue 1 XUMHICCKHE
CBOMCTBaA CBOMCTBA HEMETAJJIOB. THUIIMYHEIC CBOMCTBA
HEOPraHUYECKUX metamuioB [Y— YII rpynn. Knaccudukanus n
BEILIECTB HOMEHKJIATypa COCTUHESHUI HEMETaJIIOB.

KpyroBopoTsl OMOTEHHBIX JIECMEHTOB B
MIPHUPOJIE.

31-32 | OU3HKO-XUMHYECKUE XUMHYECKHE CBOHMCTBA OCHOBHBIX KJIAaCCOB
CBOMCTBA HEOPTaHMYECKUX BEIIeCTB (OKCHJIOB,
HEOPraHUYECKUX THIPOKCHUIOB, KUCIIOT, COJIEH U Jp.).

BEILIECTB 3aKOHOMEPHOCTH B I3MEHEHHUH CBOHCTB
MIPOCTHIX BEIIECTB, BOJAOPOIHBIX COSAMHEHHUIA,
BBICIIINX OKCHJIOB M THIPOKCHUJIOB.

33-34 | [IpakTHyeckoe CocraBiieHne ypaBHEHUH XMMHYECKHX PEAKIIHI
3ansTue Ne6. c y4acTHEM TPOCTBIX u CIIOMHBIX
«DU3UKO-XUMUYECKHE | HEOPTraHMYECKUX  BEIIeCTB:  METauIOB U
CBOMCTBA HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAIIOB M
HEOPTaHUYECKUX aM(pOTEepHBIX  DJIIEMEHTOB;  HEOPTaHMYECKUX
BEIISCTB» KHCJIOT, OCHOBaHMI u aM(pOTEepHBIX

35-36 | [IpakTH4eckoe THIPOKCHUJIOB; HEOPraHNYECKUX couiei,

sausaTHe Ne7.
«DPUBUKO-XUMHUYECKUE

XapaKTEepU3YIOIIMUX UX CBOMCTBA.
Pemenue npakTuKo-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.

37-38 | Jlabopamopnasn HccnenoBanne (HU3MYECKMX M XUMHYECKHX
paooma Ne2. CBOMCTB METaUIOB W HeMeTauioB. Pemenue
«CBoiicTBa METAINIOB M | SKCIIEPUMEHTAIbHBIX3a7a4 110 CBOIMCTBaM
HEMETaJJIOBY XUMUYECKUM CBOMcTBaM METaJIOB u

HEMETAJIJIOB, 110 PACIO3HABAHUIO M TOJYYEHHIO
COEIMHEHUI METAJIJIOB U HEMETAJLIOB.

39-40 | IlpousBoacTBO OO0mue nmpeacTaBaeHUs O MPOMBIILICHHBIX OK 01
HEOPraHUYECKHUX croco0ax MOJy4YeHUsI XUMUYECKUX BelecTB (Ha OK 02
BEIIECTB. 3HAUCHHUE U IpUMepe IPOU3BOJICTBA aMMHaKa, CEPHOM
IPUMEHEHHUE B OBITY U | KMCIIOTHI). UepHas U LIBETHAs METAJLTypIHUsl.

Ha NPOU3BOICTBE [IpakTHyeckoe NPUMEHEHUE IEKTPOIIU3a JUIs
[IOJIy4YEHUS IIEJIOYHBIX, 11€JI0YHO3EMENIbHBIX
METaJUIOB U amfoMUHUA. CTEKIIO U CHIIMKATHAsI
MIPOMBIIITIEHHOCTH. [Ipobiaema oTXon0B 1
MOOOYHBIX MTPOJTYKTOB.

41-42 | TlpakTH4ecKoe Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI
3aHsTHE Ne8. O POJIM HEOPraHMUYECKOW XMMUU B pa3BUTHH
«IIpousBonacTBo MEJIUIUHBI U KYJTHHAPHH, CO3JJAHUH HOBBIX
HEOpraHMYeCKUX MaTepHaoB (B CTPOUTENBCTBE U AP. OTPACIAX
BEIIECTB. 3HAUEHUE U MPOMBIIIJIEHHOCTH ), HOBBIX HCTOYHHKOB SHEPTHU
npUMeHeHue B ObITy U | (aJbTepHATUBHBIE UCTOYHUKU YHEPTUH) B
Ha MPOU3BOJCTBE pelieHny mpooyieM IKOJIOTUYECKOM,

HHEPreTUYECKOM U MHUIEBON OE30MaCHOCTH.

43-44 | KonTpoJsibHasi padora

Ne2
Pa3nes 4. CTpoeHue M CBOICTBa OPraHNyecKNX BelllecTB

45-46 | 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 KaxKk MOPAOK
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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. U3omepusi 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, Oenkax u Jip.),
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUAX (MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO).

47-48 | llpakTHyeckoe HomeHnkitatypa opraHnueckux CoequHEHUN
3aHsTHE Ne9. OTJENbHBIX KJIACCOB (HACBILICHHBIE,
«Knaccuduxarnus, HEHACBILICHHbIE U APOMATUYECKUE
CTPOEHHE U YTJIEBOOPO/IbI, CHUPTHI, (PEHOIBI, aTbIETUIBI,
HOMEHKJIaTypa KETOHBI, KapOOHOBBIE KUCIIOTHI U Ap.)
OpraHMYECKHUX CocraBiieHHE TIOJIHBIX U COKPAILIEHHBIX
BEIIECTBY CTPYKTYPHBIX ()OpPMYJI OpraHUUECKUX BEIIECTB

OTJIENbHBIX KJIACCOB, UCIIONIb3Ysl UX HA3BAHUSA 110
CUCTEMAaTUYECKON HOMEHKJaType. PacueTsl
npocTteiiel (opMysbl OPraHUIeCcKOM
MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOTO COCTaBa (B
%).

49-50 | CgoiicTBa OU3NKO-XUMUYECKHE CBOWCTBA OPTaHMYECKIX OK 01
OpraHMYECKHUX COEIMHEHUI OT/IENbHBIX KIaccoB (0COOEHHOCTH OK 02
COETMHEHU N KJ1acCU(UKALUM U HOMEHKJIATypbl BHYTpU

51-52 | CgoiictBa KJIacca; TOMOJIOTHYECKHH psijl v 001as
OpraHUYECKUX dhopmyna; uzomepus; puznueckre CBOMCTBA;

COCIMHEHNH XUMHYECKHUE CBOMCTBA; CIIOCOOBI IMOTYICHHUS):

53-54 | CpoiicTBa — TpenenbHbIE  YIIAEBOAOPOABI (aJKaHBl M
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OpPraHUYeCKUX [UKJIOANKaHbl). ['opeHre MeTaHa Kak OJIUH M3
COEJIMHEHUN OCHOBHBIX UCTOYHUKOB Teria B

55-56 | CpoiicTBa IIPOMBIIIJIEHHOCTH u OBITY. CaoiicTBa
OpPraHUYeCKUX IPUPOJHBIX  YIVIEBOJOPOIOB, HAXOXJIEHHE B
COCIMHEHUI MPUPOJIE U IPUMEHEHHE alIKaHOB;

57-58 | CpoiicTBa — HemnpeaebHbIe (ATKSHBI, ATKWUHBI U
OPraHUYECKUX aJIKaJUCHbI) U ApOMATHYECKUE YTIIEBOIOPOIBI.
COeMHEHUI I'openue aneTuiieHa Kak HCTOYHUK

BBICOKOTEMIIEPATYPHOT'O TUNIAMEHHU JJIsl CBAPKU U
PE3KU METaJJIOB.

59-60 | IpakTHyeckoe Pemrenue nenouek npeBpanieHuid Ha
3anaTue Nelo. TEHETUYECKYIO CBSA3b MEXKIY KIacCaMHu
«CBoiicTBa OpPraHUYECKUX COCIMHEHHUN C COCTaBICHUEM
OpPraHUYeCKUX Ha3BaHUIl OPraHUYECKUX COEMHEHHH 110
COCTMHEHUI» TPUBHAIIBHOM WJIM MEXKyHAPOIHON

cucreMaTuyeckoil HoMeHknarype. Pemenue
pacyeTHBIX 3aja4 110 YPaBHEHUSM PEaKIHi ¢
y4aCTHEM OpPraHHMYECKUX BEIIECTB.

61-62 | Jlabopamopnasn [Tosrydenue sTrIIeHa W3 ATaHONIA B 1abopaTropun
padoma Ne3. U U3y4eHHUe ero PU3NYeCKUX U XUMHUECKUX
«[Tomyuenne stunieHa u | cBoiicTB. CocTaBlieHUE PEaKIHii TPUCOCTUHEHUS
U3y4EHHE €ro CBOMCTB» | M OKUCIICHUS Ha pUMepe 3TujieHa. Pemenue

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

63-64 | Opranunyeckue buooprannueckue coequnenus. [Ipumenenue n OK 01
BEIIIECTBA B Ouosorndeckas posb yriieBogoB. OKHCICHHE OK 02
KHU3HEIEeATEILHOCTH YTJIEBOIOB — UCTOYHUK SHEPTUHU )KUBBIX
YeNoBeKa. opranu3MoB. O0acT NPUMEHEHHUS
[TpousBocTBO U aMMHOKUCIOT. [IpeBpaiienus 6enKoB MUIIH B
pUMEHEHNE opranusme. buonornueckue GpyHkunn 6EIKOB.
OpraHu4eckux BemecTs | buonornueckue GpyHKuu xupoB. Poib
B IIPOMBIIIJICHHOCTH OpPTaHUYECKOW XMMHHU B PEHICHUH POOIEeM

65-66 | Oprannyeckue nuIeBoi 6e3zonacHocT. HykinenHoBbIe
BEILIECTBA B KHCJIOTBI: COCTaB U cTpoeHue. CtpoeHue
KHU3HEIEATEIILHOCTH HYyKJIeoTUA0B. COCTaB HYKJICHHOBBIX KHCIOT
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yeJIOBEKa.
[IpousBoACTBO U
MIPUMEHEHUE
OpPraHWYECKUX BEIIECTB
B [IPOMBIIIJIEHHOCTH

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

67-68 | Opranuveckue [Tpon3BOACTBO OPraHUYECKUX BEIICCTB:
BEIIIECTBA B MIPOU3BOJICTBO METAHOIIA, TepepaboTka HedTH.
AKHU3HEEATEIbHOCTH [TonuaTHiIEeH Kak KPYMHOTOHHAXHBIM MPOAYKT
YeNoBeKa. XHUMHAYECKOTO IPOU3BOACTBA. [I[pumenenne
[TpousBoncTBO U sTuieHa. [Ipou3BOCTBO U MPUMEHEHHE KayuyKa
pUMEHEeHHE 1 pe3uHbl. CHHTETHYECKHE W UCKYCCTBEHHBIE
OpPraHMYECKHX BEIIECTB | BOJIOKHA, UX CTPOCHHUE, cBOicTBa. [IpakTuueckoe
B IIPOMBIIIJICHHOCTH MCIIOJIb30BaHUE BOJOKOH. CHHTETHYECKHE

IUIEHKU: U30JIALUS JUIsl TPOBOJIOB, MEMOpaHbI
IUIsL OTIPECHEHUS BOJIbI, 3AIIUTHBIC IIJICHKH IS
aBTOMOOWJIEH, MJIACTBIPU, XUPYPTUUECKHE
NoBA3KHA. HOBBIE TEXHOIOTMHU JAJIBHEUIIIETO
COBEPILLIEHCTBOBAHMS ITOJIMMEPHBIX MaTEPUAIOB.
Ponb opranndeckoil XMMHUH B peIIEHUU podieM
HHEpPreTU4ecKoil 6€30MacHOCTH, B pa3BUTHH
MEIUINHBI, CO3JJaHUH HOBBIX MaTepHajoB,
HOBBIX HCTOYHHUKOB 3HEPIUH (IbTEPHATUBHBIC
VCTOYHUKHU YHEPTHH).

69-70 | IlpakTH4eckoe Pemenne npakTuko-OpuEHTUPOBAHHBIX 3a1aHUN
3ansaTHe Nell. 10 COCTABJICHUIO XUMHYECKUX PEaKIUH,
«Opranuueckue OTpaKAIOIINUX XUMHUYECKYIO aKTUBHOCTh
BEIIIECTBA B OpPTaHUYECKUX COCTUHEHUH B pa3IMYHBIX Cpeaax
KHU3HEIEeATEILHOCTH (IpUPOIHBIX, OMOTOTUYECKUX, TEXHOT€HHBIX ).
YeoBeKa.

IIpousBoACTBO U
pUMEHEeHHE
OpPraHUYECKUX BEIECTB
B IIPOMBIIIJIEHHOCTH»
71-72 | KonTpoabHas padora

Ne3
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Pa3nes 5. Kunernueckue U TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX peaKIui

73-74 | Kunernueckue Xumunyeckue peakuuu. Knaccuduxanms 2 2
3aKOHOMEPHOCTH XUMHUYCCKUX peaKHHﬁI 110 (baBOBOMy COCTaBy
IPOTEKAHHS (TOMOTE€HHBIC U TETEPOTCHHBIE), IO
XUMUUECKHX peakiuii | HCHOIb30BAHUIO KaTaIH3aTopa (KaTanuTU4YecKue
1 HekaTanutuyeckue). CKOpocTh peakiuu, ee
3aBHCUMOCTH OT Pa3IHUHBIX (PAKTOPOB: MPUPOIBI
pearupyomux BemecTs, KOHICHTPAIul
pearupyromux BeUIecTB, TEMIEPaTypsl (TIPaBHIIO
Bant-T'odda), miomaam peakiimoHHOU
MOBEPXHOCTH, HAJIMYUS KaTtaiau3aropa. Poib
KaTaJnu3aToOpOB B MPUPOJIE U MPOMBIIITICHHOM OK 01
MIPOU3BOJICTBE. DHEPTHUS aKTHBALINH.
AKTUBHUpOBaHHBIN KoMIUIeKce. Katanuzatopsl u OK 02
Katanus. Pois kaTanu3aTopoB B pUpoIE U
MIPOMBIIIJICHHOM ITPOU3BOICTBE.
75-76 | Jlabopamopnasn HccnenoBanue 3aBUCMMOCTH CKOPOCTH pEaKLIUU 2
paboma Ne4. oT KoHIIeHTparmu. OnpeeeHrne KOHCTaHThI
«Ormpenenenue CKOPOCTH peaKIy rpa)uaeckuM METOIOM.
3aBHCUMOCTH CKOPOCTH
peaxuu ot
KOHIIEHTPAIIUU
pearupyromumx
BEIIECTBY
77-78 | TepmoauHaMu4eckue Knaccuukanus XuMH4ecKuX peakiuii: mo 2 2 OK 01
3aKOHOMEPHOCTH TeroBOMY 3D PeKTy (IK30TepMUIECKHUE, OK 02
IPOTEKaHUS SH/IOTEPMHUYECKUE), IO OOPATUMOCTH
XUMHUYECKHX peakiuuil. | (oOpatumble U HeoOpaTuMble). TeroBbie
PaBHoBecue 3¢ HEKTh XUMUYECKUX PEAKIIUH.

XUMUYECKHUX PeaKIni

Tepmoxumuueckue ypaBHeHusi. OOpaTUMOCTh
peakuuil. XMMHUYECKOE PaBHOBECHUE U €TI0
CMeIlleHUe 0] IEUCTBUEM PA3IUYHBIX (aKTOPOB
(KOHILIEHTpAalMsl peareHTOB WIN IPOAYKTOB
peakiuy, AaBjIeHHUE, TEMIIEpaTypa) A CO3JaHUs
ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS
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XUMHUYCCKUX MMPOLCCCOB.

79-80 | IIpakTH4eckoe MpuHumn Nelllatense. BavaHme pasnnyHbIx
3aHsTHe Nel2. $GaKTOpOB Ha U3MEHEHUE PAaBHOBECUS XMMUYECKMX
«TepMOAMHAMUYECKHE | PEaKUMiA. 3aKOH AeiCTBYIOWMX MAcC U KOHCTaHTa
3aKOHOMEPHOCTH XMMMWYECKOTO paBHOBECHA. PacueTbl paBHOBECHbIX
IPOTEKAHUs KOHLEHTPALMI PearmpyoLLmx BELLECTB U NPOAYKTOB
XMMHYECKHX PEaKiyii. | PeaKuuil. PacueTbl TennoBoro spexTa peakumm.
PaBHoOBecHe PelleHue NPaKTUKO-OPUEHTUPOBAHHbIX 334aHUI Ha
XNMHYECKUX Peakiuil» | NPUMeHeHue npuHuuna fle-llatense ans
HAXOXXAEHWA HAaNPaBEHWA CMEeLLeHUA PaBHOBECUS
XMMMWYECKOM peaKkLmm 1 aHanus GpakTopos,
BANAKOLWMNX Ha cCMelleHne XMMNYeCKOoro pasHoBecusa.
81-82 | Jlabopamopnasn HccnenoBanue BAMSIHUSA U3MEHEHUS
padoma NeS. KOHLEHTPALUU BEIIECTB, PEAKIUU CPEAbl U
«M3yueHne BIUSHUS TEMIIEPaTyphbl HAa CMEIIEHHE XUMHYECKOTO
pa3nuuHbIX akTopoB | paBHOBecHs. CpaBHEHHE TOJTYYCHHBIX
Ha CMEIICHUE Pe3yIbTATOB C TEOPETUUECKH TPOTHOZUPYEMBIMHU
XUMHUYECKOTO Ha ocHoBe npuHIMna Jlelllatense.
paBHOBECHS
83-84 | KonrpoJanHasi padora
Ned
Paznen 6. lucnepcHble cucreMsl
85-86 | ucnepcHsble cuctemsl | JlucnepcHble cuctemsl. KosmougHble CHCTEMBI. OK 01
U GaKTOPHI UX Hctunaubie pacTBOpbl. PacTBopenune kak Gpu3uKo- OK 02
YCTOWUYUBOCTHU XxuMudeckuii  mponecc. PactBopbel.  CriocoObl OK 07

MIPUTOTOBIICHHSI  PacTBOPOB.  PacTBOpHMOCTS.
MaccoBast 70751 pPAacTBOPEHHOTO  BEIECTBA.
HpeHeHLHO JOMMYCTUMBIC KOHICHTpalMU H HUX
UCTOJb30BAaHUE B  OIEHKE  3KOJOIMYECKOH
6e3omacHoctd. Knaccudukanus AUCIEPCHBIX
cucreM 10 cocraBy. CTpoeHue u (QaKTOpbI
YCTOﬁqHBOCTH JAUCTICPCHBIX CHUCTEM.
PacnosnaBanue UCTUHHBIX pacTBOpOB,
KOJUIOMJHBIX PAacTBOPOB U TpyOOIMCIEPCHBIX
cucreM. Ctpoenne muuenisl. PaccenBanue cBeta
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MpH  TPOXOXKIECHUU CBETOBOTO IIydKa uepe3
ONTHYECKH HEOJHOponmHyi0 cpeay (dddekra
Tunpans).

87-88 | IlpakTuyeckoe Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB. 2
3aHsTHe Nel3. Pemrenne npakTuKO-OpUEHTUPOBAHHBIX
«JlucriepcHbIe CUCTEMBI | PACUYETHBIX 3a/IaHUI Ha IUCTICPCHBIC CUCTEMBI,

1 (aKTOPBI X UCITIOJIb3yeMble B OBITOBOW U MPOU3BOACTBEHHON

YCTOWMYUBOCTHY JEeSTeTbHOCTH Y€JIOBEKa, C MO3UIIHIA
HKOJIOTUYECKOM O€30MacCHOCTH MOCIEICTBUI U
IPaMOTHBIX PEIICHHI TPOOIIeM, CBI3aHHBIX C
XUMHEH.

89-90 | Jlabopamopnasn [TpuroToBieHue pacTBOPOB 3aJAHHON 2 OK 01
paboma Ne6. (MOJSIpHOI) KOHILIEHTpALUH (C IPAKTUKO- OK 02
«[IpuroroBiieHue OPHEHTHPOBAHHBIMH BOIPOCAMH ), OTIPE/ICTICHNE
pacTBOPOBY» Cpeibl BOJHBIX PACTBOPOB.

91-92 | Jlabopamopnasn [TpuroroBneHwe u U3y4eHUE CBOUCTB 2
paboma Nel. JMCTIEPCHBIX CUCTEM pa3HbIX BUJOB: CYCIIEH3UH,

«HccnenoBanue AMYIIBCUH, KOJUTOMTHOTO pacTBopa. CpaBHEHHE
JTUCTIEPCHBIX CUCTEM) CBOMCTB UCTUHHBIX M KOJUIOUIHBIX PACTBOPOB,
BBISIBJICHHE OCHOBHBIX Pa3IMYnil MKy HUMH.

93-94 | KonrpoabHasi paGora 2
Ne5

Pa3nen 7. KauecTBeHHBIe peaknu 00HAPYKEeHHSI HEOPTAHMYECKHX H OPraHUYeCKUX BellecTB

95-96 | OOHapyxeHwHe KauecTBeHHBIC XMMHUECKHE PEAKITHIH, 2 OK 01
HEOPTaHUYECKUX XapaKkTepHbIe A1 OOHAPYKESHHUSI OK 02
KaTHOHOB U aHHOHOB HEOPTaHUYECKUX BEUIeCTB (KAaTHOHOB U

annoHoB). CocTaBJieHHE YPaBHEHUN PeaKInil
oOHapyxeHus kKaTHoHOB [-VI rpynn 1 aHnoOHOB,
B T.4. B MOJIEKYJISIPHOW U MOHHOU (hopMax.
Peakiuu oOHapyXeHUST HEOPTAHUIECKUX
BEIIIECTB B pealIbHBIX 00BEKTaX OKpYy’Karomien
Cpenpl.

97-98 | Jlabopamopnasn [TpoBeeHne KaueCTBEHHBIX peakLuii, 2
paboma Ne8. UCIOJIb3YEMBIX JJIsi OOHAPYKEHHsI KATHOHOB |
«AHaIUTHYCCKHUE rpynibl (Kanus, HaTpus, MarHusi, aMMoHus), 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 XMMHYECKHX PEaKIil.
99- | [IpakTHYecKkoe KauecTBeHHBIE XMMHUYECKHE PEAKIIIH,
100 | 3ansTHe Nel4. XapaKTepHbIC AJI1 OOHAPYKESHHSI OTACIbHBIX
«OO0HapyxeHue KJIACCOB OPraHMYECKUX COCTUHEHUI: ()eHOIOB,
OpPraHUYECKUX BEIIECTB | aJIbJCTHAOB, Kpaxmaja, yKCYCHON KUCIIOTHI,
OTJICIBHBIX KJIACCOB C aMUHOKHCIIOT U Ap. JleHaTyparnusi 6eKOB Ipu
UCTIOJIb30BaHUEM HarpeBaHUH, [IBETHBIC PEAKIIUU OCJIKOB.
KaueCTBEHHBIX CocraBiieHre Ka4eCTBEHHBIX peaKluit
peakumn» OOHapyKEHHsI OPTaHUYECKUX COSIMHEHHH OK 01
OTAECIbHBIX KJIACCOB. OK 02
101- | Jlabopamopnasn IIpoBeeHue KaueCTBEHHBIX peakLuii,
102 | paboma NeO. UCIOJIb3YEMBIX JJIs1 OOHAPYKEHHsI OPraHUYEeCKUX
«KauecTBeHHbIE BEIIECTB Pa3IMYHBIX KJIACCOB: (DEHOJIOB,
pEaKIy Ha OT/ACTbHBIE | aJbJETH/IOB, KpaxMala, YKCYCHOW KHCIIOTHI,
KJIACChl OPTAHWYECKUX | aMHHOKHUCIIOT, OeTkoB 1 ap. Onucanue
BEIIIECTB» HaOJII0aeMBIX SIBIIEHUH U COCTaBIIEHUE
XUMHAYECKUX PEaKIUi U/UIIHA CXEM.
IIpodeccnoHAIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHME
Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BEKa
103- | pakTuyeckoe Okosoruyeckas 0€30MacHOCTb MOCIEACTBHHA OK 01
104 | 3ansTHe Nel5. OBITOBOM U TIPOM3BOJCTBEHHOM €ATEIbHOCTH OK 02
«XuMHUs B OBITY H YeJIOBEKa, CBSI3aHHasl ¢ epepabOTKOM BEIIECTB; OK 04
MIPOM3BOJICTBEHHOM MOWCK W aHAJIN3 XUMHUYECKOW HHPOPMAIIUH 13 OK 07
JeSITeIbHOCTH Pa3IMYHBIX UCTOYHUKOB (Hay4yHast U yuyeOHo-
YeJIOBEKa» Hay4Has JINTeparypa, CpeicTBa MacCOBOM
105- | IlpakTHyeckoe uHpopmanuu, cetb uTEepHeT U Apyrue). Keiicb
106 | 3ansTHe Nel6. (c yaerom Oyayrieii nmpodeccrnoHaIbHON

«Xumus B OBITY U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH
YEJI0BEKa»

NesITeIbHOCTH) Ha aHATTU3 UH(POPMAIUHU O
IIPOU3BOJICTBEHHON JEATEIILHOCTH YEIIOBEKA,
CBSI3aHHOH C repepaboTKOM U MOTydeHnEeM
BELICCTB, 4 TAKXKE C IKOJIOTMYECKON
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|

| GezonacHoCTHIO.

Paznen 9. UccienoBanne u XuMUYeCKHIl aHAJIU3 00bEKTOB OMOC(hepbI

107- | Jlabopamopnasn JlaGoparopHasi mocyia U XMMHYECKHUE PEaKTHUBBIL. OK 01
108 | paboma NelO. OcHoBHbBIE JIa0OpaTOPHBIC OTEPAIUH.
«OcHOBBI JlabopaTopHoe o6opynoBanue. TexHuka
nabopaTopHOM 0€30MMacHOCTH U TIpaBuIia Pa0OTHI (IOBEACHMS) B
MPAKTUKN» 1ab0paTopuu.
109- | IpakTuyeckoe BrInonHeHue THIOBBIX PAcYeTOB 10 TEMATHKE
110 | 3ansTHe Nel7. SKCIIEPUMEHTA (BBIXOJ MPOAYKTA PEaKIINH,
«OCHOBBI Macca HaBeCKU, 00beM PaCTBOPHUTEIIA).
nabopaTopHoit OO0paboTka JaHHBIX, aHATU3 U OLIEHKA UX
MIPAKTHKH B JOCTOBEPHOCTH (BBIYHCIICHHE CPEIHETO
po(hecCHOHATBHBI X 3HAYEHUS IKCIIEPUMEHTAIBHBIX JaHHbIX,
71a00paTOPUIX» norpemHocTH). Ilpencrasnenne pe3yabTaToB
111- | IIpakTH4Yeckoe SKCIIEPUMEHTa B pa3nuyHoii popme (Tabnuiia,
112 | 3ansaTue Nel8. rpaduk, OT4ET, JOKIA/, TPE3CHTALINSA).
«OCHOBBI
nabopaTtopHOit
MPAKTUKHU B
poeCCHOHABHBI X
1a00paToOpUsIX»
113- | IpakTHyeckoe
114 | 3ansaTHe Nel9.
«OCHOBBI
nabopaTopHOi
MIPAKTHKHU B
po(hecCHOHATBHBI X
71a60paTOPUIX)»
115- | Xumuueckuil ananus Knaccugukanus npo6 Bojbl 0 BUAY U OK 01
116 | nmpo® BomBI Ha3HA4YECHMIO, UICXO/S U3 €€ XUMUYECKOTO OK 02
coctaBa. OpraHoyienTH4ecKue CBOMCTBa (3amax, OK 07

MIPO3PaYHOCTh, LIBETHOCTh, MyTHOCTH) BO/IBI.
KucnorHocTs u menoynocts Boabl.pH cpenst u
METOJIbI ee onpeaeneHus. JKecTKoCTh BOABI U
MeTO]1bl €€ onpeaeneHus. CylHOCTh METO/IA
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TUTpOBaHUs. BUbI )keCTKOCTH BOJIbI (BpEeMEHHAs
1 octosiHHast ). JKecTkocTh BOAbI Kak MPUYUHA
BBITIQ/ICHUS OCAJIKOB WJIH 00pa30BaHUs
COJICOTJIOKEHU M, UMEIOIIUX MECTO B OBITY U Ha
nipou3BojcTBE. COCTaB COJIEH, BHI3BIBAIOIINX
KECTKOCTh BOJbl. XMMHUUYECKHE MPOLECCHI,
YCTPAHSIOIINE KECTKOCTh BOJIbI. Y paBHEHUS
XUMHUYECKUX PEAKUU, WILTFOCTPUPYIOIINX
MIPOIIECCHI, TPOUCXOSIINE MPU YCTPAHEHUU
KECTKOCTHU. Y CTPAaHEHHE BPEMEHHOU KECTKOCTU
OBITOBBIMU Y XUMHUYECKUMU CTIOCOOAMHU.
CriocoObl ycTpaHEHHS TOCTOSIHHON KECTKOCTH.

117- | IIpakTu4eckoe Crioco0ObI BEIpaKEHHS] KOHIIEHTpAIIH
118 | 3ansaTHe Ne20. pacTBOPOB: MaccoBasi JA0JIsl paCTBOPEHHOIO
«XUMMHUYECKUN aHANIN3 | BEIIECTBA, MOJISIPHAS U MOJISUIbHAS
po0 BOABI» KOHIIeHTpauuu. TuTp pactBopa. Pemenue
MIPAKTUKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX
3alaHM HAa pacyeT KOHLCHTPALUMI
3arps3HSIONINX BEIIECTB M UX CPABHEHUE C
MPEJENIbHO JOMYCTUMBIMU KOHIIEHTPAIUSIMU
(ITAK).
119- | Jlabopamopnaa Hcnonp3oBaHue METO0B (DPUIBTPOBAHUS U
120 | paboma Nell. azicopOLuUu AJis OTJEJEHUS 3arpsi3HEHU B
«OuncTKa BOJIBI OT uccieayemoi npode Bozsl. Beibop metona
3arps3HEHUI OYHMCTKH B 3aBUCUMOCTH OT BHJIa 3arPsI3HEHHUSI.
CpaBnenue 3(h)(heKTUBHOCTH pa3IMYHBIX
METOJOB OYMCTKH BOJIBI B Pa3HBIX YCIOBHUSX (B
nabopaTopuH, B TOMAILITHUX H MOJEBBIX
YCIIOBUSIX).
121- | Xummueckuit KOHTposb | KauecTBEHHBIN XUMHUECKUI COCTaB MIPOIYKTOB OK 01
122 | xayecTBa NPOIYKTOB nuTaHus. Bemecta, Gpanscudpunupyromnye OK 02
MIATaHUSA MIPOYKTHI TUTAHUS, U BELIECTBA, 3arPSI3HAIONINE OK 07

IPOAYKTHI IUTaHus. Onpenenenne
3arpA3HAOLIMX XUMUYECKUX BEILECTB B
IIPOAYKTaX MUTAHUs, ONPEIEICHUE BEUIECTB, HE
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3asBJICHHBIX B COCTABC IMPOAYKTOB IMUTAHUS.

123- | IIpakTH4yeckoe OpraHnyeckne U HeopraHNMYecKue BeLLecTBa,
124 | 3anaTue Ne2l. BXOZSALLME B COCTAB NPOAYKTOB NUTaHUA.
«XUMHYECKHI OnpegaeneHue coctasa 61104, Ha coaepXaHe MaKpo
KOHTPOJIb KaueCTBa 1 MUKPO3/1EMEHTOB. M3yyeHne npeanorKeHHbIX
IIPOAYKTOB ITUTAHUS» npenogasatesiem 6/'”0,&, Ha npeameT XMMHUYeCKOro
cocTaBa, onpeaesieHne A0/ei OT CYTOYHON HOPMb!
MaKpo ¥ MUKPO3/1IEMEHTOB B yKasaHHOM 6toae.
PeleHne NPaKTUKO-OPMEHTUPOBAHHbIX 3a4a4 No
KY/IMHapHOM TeMaTUKE Pa3INYHbIX TUMOB.
125- | Jlabopamopnasn HccnenoBanue MOJIOYHBIX TPOAYKTOB Ha
126 | paboma Nel?2. Hanmuyue kpaxmaia. McciaenoBanme nmpoayKToB
«HccnenoBanne Ha HAJIMYKE TIIIOKO3bI.
MPOJYKTOB TUTAHUS HA
HAJIMYUE YTIIEBOJOB)
127- | Xumuueckuii aHanms Knaccudukanus mous 1mo BUy ¥ Ha3HAYCHUIO, OK 01
128 | npoO moyBsI HUCXOOA U3 XUMHYECKOI'0 COCTaBa. OK 02
WNnentudukanus npodbl MOYBHI O €€ OK 07
XUMHUYECKOMY COCTaBY, ONHUCAHUE
BO3MOXKHOCTEH ee mpruMeHeHus. TpeboBaHus K
KaueCTBY MOYBHI Pa3INYHOTO Ha3HAYECHHUSI.
Onmcanre 0cCOOCHHOCTEH MCII0JIB30BAHUS ITOYB B
3aBHCHMOCTH OT THIIOB, CIIOCOOBI YITyUIIeHUS
KadecTBa I0YB B 3aBUCHMOCTH OT Ha3HAYCHUSI.
OO6nacTH UCTONIH30BAHUS OPTaHUIECKUX
yI0OpeHUH B 3aBUCHMOCTH OT Ka4€CTBEHHOTO
cocraBa. OnrcaHne OpraHNYeCcKUX yI0OpeHU U
WX MPUMEHEHHE B 3aBUCIMOCTH OT COCTaBa
TIOYBHI M €€ Pa3HOBHUIHOCTH.
129- | IlpakTHyeckoe O6mactu HazHayeHUs (MPUMEHEHUS) TIOUBHI,
130 | 3ansTHe Ne22. HCXOS U3 KQaUECTBEHHOI'0 U KOJINYECTBEHHOTO

«XUMHYECKUN aHAITN3
po0 MOYBBD)

cocTaBa. AHaJIM3 HOPMATUBHOW TOKYMEHTAIWH.
Ponsb HCOPTaHUYCCKUX BCHICCTB B KAYCCTBC
MUHEPaJIbHBIX YIOOPEHUH, YITyUITUTEICH
noyBbl. COCTaB MUHEPAJIBHBIX YIOOPEHUN U UX
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MIPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa MOYBHI U
ee pa3HOBUIHOCTU. B3auMocBs3b cocTaBa
yIOOpEHUH 1 UX BIUSHUS HA BET€TaTUBHBIC
CBOMCTBA U IJIOJIOHOLICHUE PACTECHUM.

131- | Jlabopamopnasn HccnenoBanue BOJHBIX BBITSKEK 00pa3IoB
132 | paboma Nel3. TOTOBBIX TTOYBEHHBIX CMece (7151 pa3HbIX TUIIOB
«Onpenenenue pH pactenuii). Onpenenenue pH noussl ¢
BOJIHOM BBITSKKH UCIOJIb30BaHUEM MHAUKATOPOB. OIleHKa TUIIOB
MIOYBBI, €€ KUCIOTHOCTH | TIOYB B IPEJICTABICHHBIX 00pa3max
U IIETIOYHOCTH» (cunpHOKHUCTALA, KUCTas, claboKucas,
HEHTpaJibHAas, 1IEJI0YHast).
133- | UccnenoBanneoObeKTO | YUeOHO-UCCIIeIOBATEILCKHA TPOSKT B 00JIACTH OK 01
134 | B Guocdepsr uccienoBanus 00bekToB 6uocdepsl. O630p TEM OK 02
y4eOHO-HCCIIEeI0BATEIBCKUX IIPOCKTOB. OK 07
AJTOpUTM BBINOJIHEHUS MTpoekTa. Onpenenenue
poOIEMBI HCCIIeI0BaHUsA. MeTo bl IOUCKa,
aHanu3a 1 00paboTKM HHPOPMALIUU O IPOEKTE B
pa3IMYHBIX UCTOYHUKAX.
135- | IlpakTHyeckoe O6ocHOBaHME aKTyaJIbHOCTH BEIOPAHHOM TEMBI.
136 | 3ansTHE Ne23. BrisiBnenue nmpo0Oiemsl ucciieoBanws. Beroop
«HccnenoBanue 00BEKTOB U METOJIOB UCCIIEOBAHMUS.
00bekToB 6nochepr» | [loctaHoBKa 11e1eil U 3a/1a4 UCCIICIOBAHMS.
Omnpenenenue NpoIyKTa UCCIET0BaHMS.
Omnpenenenne 3TaroB U COCTaBJICHUE IIJIaHA
HCCIICIOBAHMSL.
137- | IlpakTHyeckoe 3amuta npoekra: [IpeacraBienue pe3ynbTaToB
138 | 3ansaTHe Ne24, BBITIOTHEHUS Y4eOHO-UCCIIeI0BATENBCKIX
«HccnenoBanue MPOEKTOB (BBICTYIUICHUE C TIPE3CHTAIIHEH ).
00BEKTOB OHOCHEpPBD»
JK3aMeH
JI — nexnus [13 — mpakTUueckoe 3aHsATHE
VYp — ypok CP — camocrosiTenpHast paboTa
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3. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'OIIPEJIMETA

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

Oo6opynoBanue y4eOHOro KabumHera (HarJIsiHble MOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX
MoOJIeJIel MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BEILIECTB
W/WIIM KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHzaeneesa,
yueOHble (prIbMbI, HU(POBBIE 00pa3oBaTENbHBIE PECYPCHI.

TexHuveckue cpeacrsa 00y4yeHHsi: KOMIBIOTEp C yCTPOHWCTBaMU BOCIPOU3BENEHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-IIPOCKTOP C JKPaHOM, MYJIbTHUMEIWHHAs JOCKa, yKa3Ka-TIpe3eHTep Uit
Mpe3eHTalUM.

OobopynoBanue Jadoparopuu W Ppado4Yux MecT JIaDOPATOPHUM: MEH3YPKH, NHUIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJA, TUIAHIIETHI IS
KaleJIbHBIX peakiuid, QUIbTPOBAIbHAS OymMara, MPOMBIBAIKH, CTCKJISIHHBIC MPOOUPKHU, PE3HHOBBIC
npoOKku, (hoHApUKH, HAOOpP PEAKTUBOB, CTCKJISIHHBIC MAJTOYKH, IITATUBBI I MPOOUPOK;MEpPHBIE
LWIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHble HunHapuueckue (50-100 mi), crynku ¢
necTukoM, ¢apdopoBbie YalIKku, MAHIETH, QWIBTPHI OyMakHbIe, BaTa, Mapisi, 4acOBBIE CTEKIA,
JNEKTPOIUIUTKH, TAOOPATOPHBIE IITATUBBI, CIIUPTOBBIE TOPENKH, CIIUYKU, TPUOOp IS MOTydSHHS
ra3oB (Win mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTeau AJisi MPOOUPOK, CKIISTHKU ISl XpaHEHHSI
PEaKTHBOB, pa3JaTOYHbIE JIOTKW; XUMH4Yeckue crakaHbl (50, 100 m 200 wmur);mmaTenu; MUHICTHI;
TUTEINIbHBIE LIUMIIBI; CEKyHIOMEPHI (TaiiMepbl), MepHble podupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJTOYKH; KOHUYECKHUE KOOI
st tutpoBanusa (50 u 100 mut); MHAMKATOpHBIE TMOJOCKUA i ompeneieHuss pH u cranmaprHas
MHAMKATOpHAs IIKaJla; YHUBEPCAJIbHBIM UHMKATOp; nuneTku Ha 1, 10, 50 mu (uam no3atopsl Ha 1, 5
u 10 mu1), OrOpeTKH Ui TUTPOBaHUS, MeaAUIMHCKHE mmpunbl Ha 100—150 M1, mabopaTtopHbIe W/WIH
aHaJIUTUYECKHE Bechl, pH-MeTphl, CymmbHBIN KA, U JIp. T1abopaTopHOE 000PYI0BAHUE.

3.2. UupopmannoHHOe oOecrnedeHne peajn3alui NporpaMMbl

1. Jlng peanuzamuu mnporpaMMmbl OuOIHOTeUHBbINM (DoHA 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 TieUaTHbIE U3JIaHUS 110 peain3aluy o0I1e00pa3oBaTelIbHON AUCHUIIIHHbI
IPEJICTaBICHBl B METOAMYECKUX PEKOMEHAIUAX 110 OpraHu3aluu o0yueHusl.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBHIEOBPA30OBATEJIBHOI'OITPEJIMETA

KoHTposnb 1 olleHKa pe3ynbTaToB OOy4YeHUsS! OCYIIECTBISIETCS MperoAaBaTelieM B Ipoliecce
MPOBEJICHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBHIMOTHEHUS
0o0ydJarmuMUCs WHAUBHIYAIbHBIX 3aJaHUi, MPOEKTOB, HCCIeAOBaHUU. Pe3ympTaThl 00ydeHUs
OTIPECIISAIOT, YTO OOYydYaromuecs MOJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YYEHUS JUCLUUILIMHBL.

st bopMupoBaHMs, KOHTPOJS W OIEHKH pPe3yJbTaTOB OCBOCHHUS YYCOHOW HCIIUTIITAHBI
UCITOJIB3YETCSl CUCTEMa OIEHOYHBIX MEPONPHUATHM, MPEICTABISAIOMAs CO00M KOMILIEKC YYEOHBIX
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MEPOTIPUSTHI, COTJIACOBAHHBIX C pe3yJbTaTaMu O00ydeHUsI ¥ CHOpMYITHPOBaHHBIX ¢ yueTom PI'OC
COO (mpeametnbie pe3yabtathl o gucturuae) u GI'OC CIIO.

THunbl OLEHOYHBIX

MOJIOKEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHUYECKUX HIIEMEHTOB
.. Menneneera

Ne OK Monayas/Paznen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHii
I 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
KCXO/IsI U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COCIUHEHUN
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 TSI
COCTaBJICHUS] XUMUYECKUX
(dhopMyI AByXaTOMHBIX
coeuHEeHUH (OKCUIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX
COCIMHEHHH OTJENbHBIX KJIACCOB
1.2 | OK 01 |Ilepnoguueckuii 3aKoH u|XapakTepu30BaTh 1. Tect «Metannuueckue /
OK 02 |rabmuma JI.W. XHMHYECKHE DJICMEHTHI B |HEMETAJNTHYECKHUEe CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATEIHHOCTD U

CPOJICTBO K BJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHUEM B
MIEPUOJUYECKON CUCTEME
XUMHYECKUX d1eMeHTOoB J. 1.
MeHnpaeneeBay.

2. IIpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOCHHUEM aTOMOB XMMUYECKUX
3JIEMEHTOB ¥ IEPUOANIECKUM
HM3MCHCHHEM CBOMCTB XUMHUYECKUX
SJIEMEHTOB U UX COCIMHCHHI B

29




OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

COOTBETCTBHUH C MOJOKEHHUEM
[Iepnonnueckoii cucreme.

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

.. MenneneeBa»

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX peakiui

Konrtpoabsnas padora
«CTpoeHue BelecTBa u
XHMHYeCKHe peaKkium»

2.1

OK 01

THIel XUMHUYECKUX
peakuuii

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

1. 3agaun Ha cocTaBlieHUE
YpaBHEHUH PEaKIUM:

— COCIMHCHMSI, 3aMCIIICHUS,
pasnoxeHusi, 0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIUN C
UCTIONb30BaHUEM 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) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 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 H3MECHECHHUSI
KHUCJIOTHOCTH CPE/IbI

2. JIaboparopHas pabota "Tursl
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

XUMHUYECKHUX peakuui”

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
BEILECTBA I10 MEXAYHAPOAHOU
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. [IpakTuyeckue 3a1aHus Ha
oTpeeNeHue XUMUYIECKOM
aKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHUJIa XUMHUECKOMH
CBSI3M M TUTIA KPUCTATUTMICCKOM
penreTku

3.2

OK 01
OK 02

Du3nKOo-XNMHYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

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

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

2. 3ajaHus Ha COCTaBICHUE
YPaBHEHUN XUMUYECKUX pPEaKIUN
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 MOTYYECHHUS.
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 |XMUMUYECKUX PEaKIUil C ydacTueM

MIPUMEHEHUE B OBITY U HEOPraHUYECKHUX BEIECTB,

Ha MPOU3BOJICTBE HCIIONB3YEMBIX ISl UX
UICHTU(PUKAIIH.
2.JIabGoparopnas pabota:
“Unentruduxanus
HEOPraHWYECKUX BELECTB”

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

41 | OKO01 |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
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJIEHUE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTaHMYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3amauM Ha omnpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 |CgoiicTBa OpraHn4YecKuX |Y CTaHABINBATh 1. 3anaHus Ha cOCTaBJIEHUE
OK 02 |coenuHeHui 3aBUCHUMOCTh (PU3UKO- yYpaBHEHUN XUMUYECKUX peaKLuit

XUMHYECKHUX CBOMCTB
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 MEXaHH3MOB
MPOTEKAHUS TAHHBIX PEAKINHA 1
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Tunsl oeHOYHBIX

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

TEHETUYECKOM CBA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyeTtHble 3a1a4u 11O
YPaBHEHMSIM PEaKLUi C yuaCTHEM
OpPraHUYECKUX BELIECTB.
4. JlaboparopHas pabota
“IIpeBpareHust OpraHu4eCKUX
BELIECTB [IPY HArpeBaHUU"

4.3 |OKO01 |Opranuueckue Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE

OK 02 |[BemecTBa B Ka4EeCTBEHHBIC PEAKLIIMU  [3aJaHKs 110 COCTABJICHUIO
KU3HEJEATEILHOCTH OpPraHUYECKUX XUMHUYECKHUX PEaKLMN C ydacTHEM
YeJIOBEKA. COEJMHEHUH OT/ENbHBIX |OpPraHUYECKHX BEILECTB, B T..
[TpousBocTBO U KJIaCCOB UCIIOJIb3YEMBIX JUI UX
IpUMEHEHHE UICHTU(QUKALMU B OBITY U
OpPraHUYECKUX BEIIECTB IPOMBIIIJIEHHOCTH.

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

5 Pazneua 5. XapakTepu3oBaThb

Kunernueckue u BJMSIHUE PA3JINYHBIX

TepMOAMHAMHMYecKHe |(paKkTOpoB Ha

3aKOHOMEPHOCTH PaBHOBecCHE M CKOPOCTh

NPOTEeKAHUS XMMHYECKHX PeaKIuii

XHMHUYECKHX peakuui

5.1 |OKO01 |Kunernueckue XapakTepu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE

OK 02 |3akoHOMEpHOCTHU BJIMSIHUE KOHLIEHTPALUN  |TEOPETUYECKHUE 3aJaHMsI HAa aHAJIN3
IIPOTEKAHUS pearupyromux BeuecTB U |(paKkTopoB, BIUSIONIUX Ha
XUMHUYECKHUX PEAaKIMi  |TeMIepaTypbl Ha CKOPOCTh |[M3MEHEHUE CKOPOCTH XUMHUECKON

5.2 | OK 01 TepMoaMHamuyeckue XUMHUYECKHUX PEaKLUN peakuuu. IIpakTuko-

OK 02  |3akoHomepHocTH XapaxkTepru3oBaTh OpUEHTUPOBAHHBIE 33aJaHUS HA
NPOTEKaHMA XuMmMdeckuy  |BIATHAC H3MCHEHNS NpUMeHeHue npuHuumna Jle-
peakumii.PaBHOBecKe KOHLIEHTpauuu Bemects, |llaTenbe 11 HaXOXACHUS
XMMUUYECKMX peaKLmii peakuuu cpeasl u HaIpPaBJICHUS CMEILEHUS

TEMIIEPATYPhI HA paBHOBECHSI XUMUYECKON PEaKIINH
CMEIIEHNE XUMUYECKOTO (M aHalu3 (PaKTOPOB, BIHSIOLINX
paBHOBECHS Ha CMEILEHNE XUMHUYECKOTO
paBHOBECHS
6 HccaenoBarb

Pazgen 6. Iucnepcubie
CUCTEMbI

HCTUHHBIEPACTBOPLI C
3aJaHHBIMH
XapaKTEPUCTUKAMU
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusTHI
6.1 | OKO01 |HducnepcHble cuctemsl U |Pa3nuyaTtb UCTUHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02  |daxTopsl ux pacTBOpHI pacTBOpOB.
YCTONYMBOCTH 2. IIpakTUKO-OpHUEHTUPOBAHHBIEC
pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BO/ICTBEHHOM JEATEIHHOCTH
YeJoBeKa
6.2 [ OKO01 |HUccnenoBanue cBoiictB |MccnenoBath GU3UKO- JlaboparopHast pabota
OK 04 |aucnepcHbBIX CHCTEM /ISl [ XUMUYECKUE CBONCTBA “IIpuroroBieHue pacTBOPoB”
WX UICHTU(PUKAITTU HWCTUHHBIX PacCTBOPOB

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lep KaHue (Codep:KaHue MPUKJIATHOT0 MOTYJIs)

8 Pasznen 8. OuenuBarhb mocjaeACTBHA |3a1UTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaJIbHOM
NMPON3BOACTBEHHOI NMPOM3BOJCTBEHHOI JAesiTeJIbHOCTH)
JAesITeJIbHOCTH JAesiTeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3ULMH

IKOJIOTHYECKOM
0e30IacHOCTH
8.1 | OK 01 XuMmus B ObITY U OnenuBats nociencteus | Keiic (¢ yuetom Oynymeit
OK 02 |mpou3BoaCTBEHHOU OBITOBOM U npodeccuoHaTbHON
OK 04 JIESITETbHOCTH YeJIOBEKA |TIPOU3BOJICTBEHHON JESATETLHOCTH)
OK 07 NeSITeIbHOCTH YesioBeKa ¢ |B0o3MO)KHbBIE TEMBI KEHCOB:

HO3UIIUHA YKOJIOTHUECKOU
0€e30I1aCHOCTH

1. IToTemrenue k1uMarTa u
BBICBOOOXKJICHUE Ta30BEIX
THUAPATOB CO JIHA OKEaHa.

2. Bynymie maTtepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBble maTepuaisl Aiis
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pPacCTUTENBHBIX TPENapaToB
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